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PROLOGUE�
�
� 7KH�IXQGDPHQWDO�SUREOHP�RI�FRPPXQLFDWLRQ�LV�WKDW�RI�UHSURGXFLQJ�DW�
RQH�SRLQW�HLWKHU�H[DFWO\�RU�DSSUR[LPDWHO\�D�PHVVDJH�VHOHFWHG�DW�DQRWKHU�
SRLQW��)UHTXHQWO\�WKH�PHVVDJHV�KDYH�PHDQLQJ��
� ²&ODXGH�6KDQQRQ��������
�
� $)7(5�������ZKLFK�ZDV�WKH�FUXFLDO�\HDU��SHRSOH�WKRXJKW�WKH\�FRXOG�
VHH�WKH�FOHDU�SXUSRVH�WKDW�LQVSLUHG�&ODXGH�6KDQQRQ¶V�ZRUN��EXW�WKDW�ZDV�
KLQGVLJKW��+H�VDZ�LW�GLIIHUHQWO\��0\�PLQG�ZDQGHUV�DURXQG��DQG�,�FRQFHLYH�
RI�GLIIHUHQW�WKLQJV�GD\�DQG�QLJKW��/LNH�D�VFLHQFH�ILFWLRQ�ZULWHU��,¶P�
WKLQNLQJ��³:KDW�LI�LW�ZHUH�OLNH�WKLV"´Ƈ�
� $V�LW�KDSSHQHG�������ZDV�ZKHQ�WKH�%HOO�7HOHSKRQH�/DERUDWRULHV�
DQQRXQFHG�WKH�LQYHQWLRQ�RI�D�WLQ\�HOHFWURQLF�VHPLFRQGXFWRU��³DQ�
DPD]LQJO\�VLPSOH�GHYLFH´�WKDW�FRXOG�GR�DQ\WKLQJ�D�YDFXXP�WXEH�FRXOG�GR�
DQG�PRUH�HIILFLHQWO\��,W�ZDV�D�FU\VWDOOLQH�VOLYHU��VR�VPDOO�WKDW�D�KXQGUHG�
ZRXOG�ILW�LQ�WKH�SDOP�RI�D�KDQG��,Q�0D\��VFLHQWLVWV�IRUPHG�D�FRPPLWWHH�WR�
FRPH�XS�ZLWK�D�QDPH��DQG�WKH�FRPPLWWHH�SDVVHG�RXW�SDSHU�EDOORWV�WR�
VHQLRU�HQJLQHHUV�LQ�0XUUD\�+LOO��1HZ�-HUVH\��OLVWLQJ�VRPH�FKRLFHV��
VHPLFRQGXFWRU�WULRGH�«�LRWDWURQ�«�WUDQVLVWRU��D�K\EULG�RI�YDULVWRU�DQG�
WUDQVFRQGXFWDQFH���7UDQVLVWRU�ZRQ�RXW��³,W�PD\�KDYH�IDU�UHDFKLQJ�
VLJQLILFDQFH�LQ�HOHFWURQLFV�DQG�HOHFWULFDO�FRPPXQLFDWLRQ�´�%HOO�/DEV�
GHFODUHG�LQ�D�SUHVV�UHOHDVH��DQG�IRU�RQFH�WKH�UHDOLW\�VXUSDVVHG�WKH�K\SH��
7KH�WUDQVLVWRU�VSDUNHG�WKH�UHYROXWLRQ�LQ�HOHFWURQLFV��VHWWLQJ�WKH�WHFKQRORJ\�
RQ�LWV�SDWK�RI�PLQLDWXUL]DWLRQ�DQG�XELTXLW\��DQG�VRRQ�ZRQ�WKH�1REHO�3UL]H�
IRU�LWV�WKUHH�FKLHI�LQYHQWRUV��)RU�WKH�ODERUDWRU\�LW�ZDV�WKH�MHZHO�LQ�WKH�
FURZQ��%XW�LW�ZDV�RQO\�WKH�VHFRQG�PRVW�VLJQLILFDQW�GHYHORSPHQW�RI�WKDW�
\HDU��7KH�WUDQVLVWRU�ZDV�RQO\�KDUGZDUH��
� $Q�LQYHQWLRQ�HYHQ�PRUH�SURIRXQG�DQG�PRUH�IXQGDPHQWDO�FDPH�LQ�D�
PRQRJUDSK�VSUHDG�DFURVV�VHYHQW\�QLQH�SDJHV�RI�7KH�%HOO�6\VWHP�
7HFKQLFDO�-RXUQDO�LQ�-XO\�DQG�2FWREHU��1R�RQH�ERWKHUHG�ZLWK�D�SUHVV�
UHOHDVH��,W�FDUULHG�D�WLWOH�ERWK�VLPSOH�DQG�JUDQG²³$�0DWKHPDWLFDO�7KHRU\�
RI�&RPPXQLFDWLRQ´²DQG�WKH�PHVVDJH�ZDV�KDUG�WR�VXPPDUL]H��%XW�LW�ZDV�



D�IXOFUXP�DURXQG�ZKLFK�WKH�ZRUOG�EHJDQ�WR�WXUQ��/LNH�WKH�WUDQVLVWRU��WKLV�
GHYHORSPHQW�DOVR�LQYROYHG�D�QHRORJLVP��WKH�ZRUG�ELW��FKRVHQ�LQ�WKLV�FDVH�
QRW�E\�FRPPLWWHH�EXW�E\�WKH�ORQH�DXWKRU��D�WKLUW\�WZR�\HDU�ROG�QDPHG�
&ODXGH�6KDQQRQ�Ƈ�7KH�ELW�QRZ�MRLQHG�WKH�LQFK��WKH�SRXQG��WKH�TXDUW��DQG�
WKH�PLQXWH�DV�D�GHWHUPLQDWH�TXDQWLW\²D�IXQGDPHQWDO�XQLW�RI�PHDVXUH��
� %XW�PHDVXULQJ�ZKDW"�³$�XQLW�IRU�PHDVXULQJ�LQIRUPDWLRQ�´�6KDQQRQ�
ZURWH��DV�WKRXJK�WKHUH�ZHUH�VXFK�D�WKLQJ��PHDVXUDEOH�DQG�TXDQWLILDEOH��DV�
LQIRUPDWLRQ��
� 6KDQQRQ�VXSSRVHGO\�EHORQJHG�WR�WKH�%HOO�/DEV�PDWKHPDWLFDO�
UHVHDUFK�JURXS��EXW�KH�PRVWO\�NHSW�WR�KLPVHOI�Ƈ�:KHQ�WKH�JURXS�OHIW�WKH�
1HZ�<RUN�KHDGTXDUWHUV�IRU�VKLQ\�QHZ�VSDFH�LQ�WKH�1HZ�-HUVH\�VXEXUEV��
KH�VWD\HG�EHKLQG��KDXQWLQJ�D�FXEE\KROH�LQ�WKH�ROG�EXLOGLQJ��D�WZHOYH�VWRU\�
VDQG\�EULFN�KXON�RQ�:HVW�6WUHHW��LWV�LQGXVWULDO�EDFN�WR�WKH�+XGVRQ�5LYHU��
LWV�IURQW�IDFLQJ�WKH�HGJH�RI�*UHHQZLFK�9LOODJH��+H�GLVOLNHG�FRPPXWLQJ��
DQG�KH�OLNHG�WKH�GRZQWRZQ�QHLJKERUKRRG��ZKHUH�KH�FRXOG�KHDU�MD]]�
FODULQHWLVWV�LQ�ODWH�QLJKW�FOXEV��+H�ZDV�IOLUWLQJ�VK\O\�ZLWK�D�\RXQJ�ZRPDQ�
ZKR�ZRUNHG�LQ�%HOO�/DEV¶�PLFURZDYH�UHVHDUFK�JURXS�LQ�WKH�WZR�VWRU\�
IRUPHU�1DELVFR�IDFWRU\�DFURVV�WKH�VWUHHW��3HRSOH�FRQVLGHUHG�KLP�D�VPDUW�
\RXQJ�PDQ��)UHVK�IURP�0,7�KH�KDG�SOXQJHG�LQWR�WKH�ODERUDWRU\¶V�ZDU�
ZRUN��ILUVW�GHYHORSLQJ�DQ�DXWRPDWLF�ILUH�FRQWURO�GLUHFWRU�IRU�DQWLDLUFUDIW�
JXQV��WKHQ�IRFXVLQJ�RQ�WKH�WKHRUHWLFDO�XQGHUSLQQLQJV�RI�VHFUHW�
FRPPXQLFDWLRQ²FU\SWRJUDSK\²DQG�ZRUNLQJ�RXW�D�PDWKHPDWLFDO�SURRI�
RI�WKH�VHFXULW\�RI�WKH�VR�FDOOHG�;�6\VWHP��WKH�WHOHSKRQH�KRWOLQH�EHWZHHQ�
:LQVWRQ�&KXUFKLOO�DQG�3UHVLGHQW�5RRVHYHOW��6R�QRZ�KLV�PDQDJHUV�ZHUH�
ZLOOLQJ�WR�OHDYH�KLP�DORQH��HYHQ�WKRXJK�WKH\�GLG�QRW�XQGHUVWDQG�H[DFWO\�
ZKDW�KH�ZDV�ZRUNLQJ�RQ��
� $7	7�DW�PLGFHQWXU\�GLG�QRW�GHPDQG�LQVWDQW�JUDWLILFDWLRQ�IURP�LWV�
UHVHDUFK�GLYLVLRQ��,W�DOORZHG�GHWRXUV�LQWR�PDWKHPDWLFV�RU�DVWURSK\VLFV�
ZLWK�QR�DSSDUHQW�FRPPHUFLDO�SXUSRVH��$Q\ZD\�VR�PXFK�RI�PRGHUQ�
VFLHQFH�ERUH�GLUHFWO\�RU�LQGLUHFWO\�RQ�WKH�FRPSDQ\¶V�PLVVLRQ��ZKLFK�ZDV�
YDVW��PRQRSROLVWLF��DQG�DOPRVW�DOO�HQFRPSDVVLQJ��6WLOO��EURDG�DV�LW�ZDV��WKH�
WHOHSKRQH�FRPSDQ\¶V�FRUH�VXEMHFW�PDWWHU�UHPDLQHG�MXVW�RXW�RI�IRFXV��%\�
�����PRUH�WKDQ�����PLOOLRQ�FRQYHUVDWLRQV�SDVVHG�GDLO\�WKURXJK�WKH�%HOO�



6\VWHP¶V�����PLOOLRQ�PLOHV�RI�FDEOH�DQG����PLOOLRQ�WHOHSKRQH�VHWV�Ƈ�7KH�
%XUHDX�RI�WKH�&HQVXV�UHSRUWHG�WKHVH�IDFWV�XQGHU�WKH�UXEULF�RI�
³&RPPXQLFDWLRQV�LQ�WKH�8QLWHG�6WDWHV�´�EXW�WKH\�ZHUH�FUXGH�PHDVXUHV�RI�
FRPPXQLFDWLRQ��7KH�FHQVXV�DOVR�FRXQWHG�VHYHUDO�WKRXVDQG�EURDGFDVWLQJ�
VWDWLRQV�IRU�UDGLR�DQG�D�IHZ�GR]HQ�IRU�WHOHYLVLRQ��DORQJ�ZLWK�QHZVSDSHUV��
ERRNV��SDPSKOHWV��DQG�WKH�PDLO��7KH�SRVW�RIILFH�FRXQWHG�LWV�OHWWHUV�DQG�
SDUFHOV��EXW�ZKDW��H[DFWO\��GLG�WKH�%HOO�6\VWHP�FDUU\��FRXQWHG�LQ�ZKDW�
XQLWV"�1RW�FRQYHUVDWLRQV��VXUHO\��QRU�ZRUGV��QRU�FHUWDLQO\�FKDUDFWHUV��
3HUKDSV�LW�ZDV�MXVW�HOHFWULFLW\��7KH�FRPSDQ\¶V�HQJLQHHUV�ZHUH�HOHFWULFDO�
HQJLQHHUV��(YHU\RQH�XQGHUVWRRG�WKDW�HOHFWULFLW\�VHUYHG�DV�D�VXUURJDWH�IRU�
VRXQG��WKH�VRXQG�RI�WKH�KXPDQ�YRLFH��ZDYHV�LQ�WKH�DLU�HQWHULQJ�WKH�
WHOHSKRQH�PRXWKSLHFH�DQG�FRQYHUWHG�LQWR�HOHFWULFDO�ZDYHIRUPV��7KLV�
FRQYHUVLRQ�ZDV�WKH�HVVHQFH�RI�WKH�WHOHSKRQH¶V�DGYDQFH�RYHU�WKH�
WHOHJUDSK²WKH�SUHGHFHVVRU�WHFKQRORJ\��DOUHDG\�VHHPLQJ�VR�TXDLQW��
7HOHJUDSK\�UHOLHG�RQ�D�GLIIHUHQW�VRUW�RI�FRQYHUVLRQ��D�FRGH�RI�GRWV�DQG�
GDVKHV��QRW�EDVHG�RQ�VRXQGV�DW�DOO�EXW�RQ�WKH�ZULWWHQ�DOSKDEHW��ZKLFK�ZDV��
DIWHU�DOO��D�FRGH�LQ�LWV�WXUQ��,QGHHG��FRQVLGHULQJ�WKH�PDWWHU�FORVHO\��RQH�
FRXOG�VHH�D�FKDLQ�RI�DEVWUDFWLRQ�DQG�FRQYHUVLRQ��WKH�GRWV�DQG�GDVKHV�
UHSUHVHQWLQJ�OHWWHUV�RI�WKH�DOSKDEHW��WKH�OHWWHUV�UHSUHVHQWLQJ�VRXQGV��DQG�LQ�
FRPELQDWLRQ�IRUPLQJ�ZRUGV��WKH�ZRUGV�UHSUHVHQWLQJ�VRPH�XOWLPDWH�
VXEVWUDWH�RI�PHDQLQJ��SHUKDSV�EHVW�OHIW�WR�SKLORVRSKHUV��
� 7KH�%HOO�6\VWHP�KDG�QRQH�RI�WKRVH��EXW�WKH�FRPSDQ\�KDG�KLUHG�LWV�
ILUVW�PDWKHPDWLFLDQ�LQ�������*HRUJH�&DPSEHOO��D�0LQQHVRWDQ�ZKR�KDG�
VWXGLHG�LQ�*|WWLQJHQ�DQG�9LHQQD��+H�LPPHGLDWHO\�FRQIURQWHG�D�FULSSOLQJ�
SUREOHP�RI�HDUO\�WHOHSKRQH�WUDQVPLVVLRQ��6LJQDOV�ZHUH�GLVWRUWHG�DV�WKH\�
SDVVHG�DFURVV�WKH�FLUFXLWV��WKH�JUHDWHU�WKH�GLVWDQFH��WKH�ZRUVH�WKH�GLVWRUWLRQ��
&DPSEHOO¶V�VROXWLRQ�ZDV�SDUWO\�PDWKHPDWLFV�DQG�SDUWO\�HOHFWULFDO�
HQJLQHHULQJ�Ƈ�+LV�HPSOR\HUV�OHDUQHG�QRW�WR�ZRUU\�PXFK�DERXW�WKH�
GLVWLQFWLRQ��6KDQQRQ�KLPVHOI��DV�D�VWXGHQW��KDG�QHYHU�EHHQ�TXLWH�DEOH�WR�
GHFLGH�ZKHWKHU�WR�EHFRPH�DQ�HQJLQHHU�RU�D�PDWKHPDWLFLDQ��)RU�%HOO�/DEV�
KH�ZDV�ERWK��ZLOO\�QLOO\��SUDFWLFDO�DERXW�FLUFXLWV�DQG�UHOD\V�EXW�KDSSLHVW�LQ�
D�UHDOP�RI�V\PEROLF�DEVWUDFWLRQ��0RVW�FRPPXQLFDWLRQV�HQJLQHHUV�IRFXVHG�
WKHLU�H[SHUWLVH�RQ�SK\VLFDO�SUREOHPV��DPSOLILFDWLRQ�DQG�PRGXODWLRQ��SKDVH�



GLVWRUWLRQ�DQG�VLJQDO�WR�QRLVH�GHJUDGDWLRQ��6KDQQRQ�OLNHG�JDPHV�DQG�
SX]]OHV��6HFUHW�FRGHV�HQWUDQFHG�KLP��EHJLQQLQJ�ZKHQ�KH�ZDV�D�ER\�
UHDGLQJ�(GJDU�$OODQ�3RH��+H�JDWKHUHG�WKUHDGV�OLNH�D�PDJSLH��$V�D�
ILUVW�\HDU�UHVHDUFK�DVVLVWDQW�DW�0,7��KH�ZRUNHG�RQ�D�KXQGUHG�WRQ�
SURWR�FRPSXWHU��9DQQHYDU�%XVK¶V�'LIIHUHQWLDO�$QDO\]HU��ZKLFK�FRXOG�
VROYH�HTXDWLRQV�ZLWK�JUHDW�URWDWLQJ�JHDUV��VKDIWV��DQG�ZKHHOV��$W�
WZHQW\�WZR�KH�ZURWH�D�GLVVHUWDWLRQ�WKDW�DSSOLHG�D�QLQHWHHQWK�FHQWXU\�LGHD��
*HRUJH�%RROH¶V�DOJHEUD�RI�ORJLF��WR�WKH�GHVLJQ�RI�HOHFWULFDO�FLUFXLWV���/RJLF�
DQG�HOHFWULFLW\²D�SHFXOLDU�FRPELQDWLRQ���/DWHU�KH�ZRUNHG�ZLWK�WKH�
PDWKHPDWLFLDQ�DQG�ORJLFLDQ�+HUPDQQ�:H\O��ZKR�WDXJKW�KLP�ZKDW�D�
WKHRU\�ZDV��³7KHRULHV�SHUPLW�FRQVFLRXVQHVV�WR�µMXPS�RYHU�LWV�RZQ�
VKDGRZ�¶�WR�OHDYH�EHKLQG�WKH�JLYHQ��WR�UHSUHVHQW�WKH�WUDQVFHQGHQW��\HW��DV�LV�
VHOI�HYLGHQW��RQO\�LQ�V\PEROV�´Ƈ�
� ,Q������WKH�(QJOLVK�PDWKHPDWLFLDQ�DQG�FRGH�EUHDNHU�$ODQ�7XULQJ�
YLVLWHG�%HOO�/DEV�RQ�D�FU\SWRJUDSKLF�PLVVLRQ�DQG�PHW�6KDQQRQ�VRPHWLPHV�
RYHU�OXQFK��ZKHUH�WKH\�WUDGHG�VSHFXODWLRQ�RQ�WKH�IXWXUH�RI�DUWLILFLDO�
WKLQNLQJ�PDFKLQHV���³6KDQQRQ�ZDQWV�WR�IHHG�QRW�MXVW�GDWD�WR�D�%UDLQ��EXW�
FXOWXUDO�WKLQJV�´Ƈ�7XULQJ�H[FODLPHG��³+H�ZDQWV�WR�SOD\�PXVLF�WR�LW�´��
6KDQQRQ�DOVR�FURVVHG�SDWKV�ZLWK�1RUEHUW�:LHQHU��ZKR�KDG�WDXJKW�KLP�DW�
0,7�DQG�E\������ZDV�SURSRVLQJ�D�QHZ�GLVFLSOLQH�WR�EH�FDOOHG�
³F\EHUQHWLFV�´�WKH�VWXG\�RI�FRPPXQLFDWLRQ�DQG�FRQWURO��0HDQZKLOH�
6KDQQRQ�EHJDQ�SD\LQJ�VSHFLDO�DWWHQWLRQ�WR�WHOHYLVLRQ�VLJQDOV��IURP�D�
SHFXOLDU�SRLQW�RI�YLHZ��ZRQGHULQJ�ZKHWKHU�WKHLU�FRQWHQW�FRXOG�EH�
VRPHKRZ�FRPSDFWHG�RU�FRPSUHVVHG�WR�DOORZ�IRU�IDVWHU�WUDQVPLVVLRQ��
/RJLF�DQG�FLUFXLWV�FURVVEUHG�WR�PDNH�D�QHZ��K\EULG�WKLQJ��VR�GLG�FRGHV�
DQG�JHQHV��,Q�KLV�VROLWDU\�ZD\��VHHNLQJ�D�IUDPHZRUN�WR�FRQQHFW�KLV�PDQ\�
WKUHDGV��6KDQQRQ�EHJDQ�DVVHPEOLQJ�D�WKHRU\�IRU�LQIRUPDWLRQ��
� 7KH�UDZ�PDWHULDO�OD\�DOO�DURXQG��JOLVWHQLQJ�DQG�EX]]LQJ�LQ�WKH�
ODQGVFDSH�RI�WKH�HDUO\�WZHQWLHWK�FHQWXU\��OHWWHUV�DQG�PHVVDJHV��VRXQGV�DQG�
LPDJHV��QHZV�DQG�LQVWUXFWLRQV��ILJXUHV�DQG�IDFWV��VLJQDOV�DQG�VLJQV��D�
KRGJHSRGJH�RI�UHODWHG�VSHFLHV��7KH\�ZHUH�RQ�WKH�PRYH��E\�SRVW�RU�ZLUH�RU�
HOHFWURPDJQHWLF�ZDYH��%XW�QR�RQH�ZRUG�GHQRWHG�DOO�WKDW�VWXII��³2II�DQG�
RQ�´�6KDQQRQ�ZURWH�WR�9DQQHYDU�%XVK�DW�0,7�LQ�������³,�KDYH�EHHQ�



ZRUNLQJ�RQ�DQ�DQDO\VLV�RI�VRPH�RI�WKH�IXQGDPHQWDO�SURSHUWLHV�RI�JHQHUDO�
V\VWHPV�IRU�WKH�WUDQVPLVVLRQ�RI�LQWHOOLJHQFH�´Ƈ,QWHOOLJHQFH��WKDW�ZDV�D�
IOH[LEOH�WHUP��YHU\�ROG��³1RZH�XVHG�IRU�DQ�HOHJDQW�ZRUGH�´�6LU�7KRPDV�
(O\RW�ZURWH�LQ�WKH�VL[WHHQWK�FHQWXU\��³ZKHUH�WKHUH�LV�PXWXDOO�WUHDWLHV�RU�
DSSR\QWHPHQWHV��H\WKHU�E\�OHWWHUV�RU�PHVVDJH�´Ƈ�,W�KDG�WDNHQ�RQ�RWKHU�
PHDQLQJV��WKRXJK��$�IHZ�HQJLQHHUV��HVSHFLDOO\�LQ�WKH�WHOHSKRQH�ODEV��
EHJDQ�VSHDNLQJ�RI�LQIRUPDWLRQ��7KH\�XVHG�WKH�ZRUG�LQ�D�ZD\�VXJJHVWLQJ�
VRPHWKLQJ�WHFKQLFDO��TXDQWLW\�RI�LQIRUPDWLRQ��RU�PHDVXUH�RI�LQIRUPDWLRQ��
6KDQQRQ�DGRSWHG�WKLV�XVDJH��
� )RU�WKH�SXUSRVHV�RI�VFLHQFH��LQIRUPDWLRQ�KDG�WR�PHDQ�VRPHWKLQJ�
VSHFLDO��7KUHH�FHQWXULHV�HDUOLHU��WKH�QHZ�GLVFLSOLQH�RI�SK\VLFV�FRXOG�QRW�
SURFHHG�XQWLO�,VDDF�1HZWRQ�DSSURSULDWHG�ZRUGV�WKDW�ZHUH�DQFLHQW�DQG�
YDJXH²IRUFH��PDVV��PRWLRQ��DQG�HYHQ�WLPH²DQG�JDYH�WKHP�QHZ�
PHDQLQJV��1HZWRQ�PDGH�WKHVH�WHUPV�LQWR�TXDQWLWLHV��VXLWDEOH�IRU�XVH�LQ�
PDWKHPDWLFDO�IRUPXODV��8QWLO�WKHQ��PRWLRQ��IRU�H[DPSOH��KDG�EHHQ�MXVW�DV�
VRIW�DQG�LQFOXVLYH�D�WHUP�DV�LQIRUPDWLRQ��)RU�$ULVWRWHOLDQV��PRWLRQ�FRYHUHG�
D�IDU�IOXQJ�IDPLO\�RI�SKHQRPHQD��D�SHDFK�ULSHQLQJ��D�VWRQH�IDOOLQJ��D�FKLOG�
JURZLQJ��D�ERG\�GHFD\LQJ��7KDW�ZDV�WRR�ULFK��0RVW�YDULHWLHV�RI�PRWLRQ�
KDG�WR�EH�WRVVHG�RXW�EHIRUH�1HZWRQ¶V�ODZV�FRXOG�DSSO\�DQG�WKH�6FLHQWLILF�
5HYROXWLRQ�FRXOG�VXFFHHG��,Q�WKH�QLQHWHHQWK�FHQWXU\��HQHUJ\�EHJDQ�WR�
XQGHUJR�D�VLPLODU�WUDQVIRUPDWLRQ��QDWXUDO�SKLORVRSKHUV�DGDSWHG�D�ZRUG�
PHDQLQJ�YLJRU�RU�LQWHQVLW\��7KH\�PDWKHPDWLFL]HG�LW��JLYLQJ�HQHUJ\�LWV�
IXQGDPHQWDO�SODFH�LQ�WKH�SK\VLFLVWV¶�YLHZ�RI�QDWXUH��
� ,W�ZDV�WKH�VDPH�ZLWK�LQIRUPDWLRQ��$�ULWH�RI�SXULILFDWLRQ�EHFDPH�
QHFHVVDU\��
� $QG�WKHQ��ZKHQ�LW�ZDV�PDGH�VLPSOH��GLVWLOOHG��FRXQWHG�LQ�ELWV��
LQIRUPDWLRQ�ZDV�IRXQG�WR�EH�HYHU\ZKHUH��6KDQQRQ¶V�WKHRU\�PDGH�D�EULGJH�
EHWZHHQ�LQIRUPDWLRQ�DQG�XQFHUWDLQW\��EHWZHHQ�LQIRUPDWLRQ�DQG�HQWURS\��
DQG�EHWZHHQ�LQIRUPDWLRQ�DQG�FKDRV��,W�OHG�WR�FRPSDFW�GLVFV�DQG�ID[�
PDFKLQHV��FRPSXWHUV�DQG�F\EHUVSDFH��0RRUH¶V�ODZ�DQG�DOO�WKH�ZRUOG¶V�
6LOLFRQ�$OOH\V��,QIRUPDWLRQ�SURFHVVLQJ�ZDV�ERUQ��DORQJ�ZLWK�LQIRUPDWLRQ�
VWRUDJH�DQG�LQIRUPDWLRQ�UHWULHYDO��3HRSOH�EHJDQ�WR�QDPH�D�VXFFHVVRU�WR�WKH�
,URQ�$JH�DQG�WKH�6WHDP�$JH��³0DQ�WKH�IRRG�JDWKHUHU�UHDSSHDUV�



LQFRQJUXRXVO\�DV�LQIRUPDWLRQ�JDWKHUHU�´Ƈ�UHPDUNHG�0DUVKDOO�0F/XKDQ�LQ�
�����Ƈ�+H�ZURWH�WKLV�DQ�LQVWDQW�WRR�VRRQ��LQ�WKH�ILUVW�GDZQ�RI�FRPSXWDWLRQ�
DQG�F\EHUVSDFH��
� :H�FDQ�VHH�QRZ�WKDW�LQIRUPDWLRQ�LV�ZKDW�RXU�ZRUOG�UXQV�RQ��WKH�
EORRG�DQG�WKH�IXHO��WKH�YLWDO�SULQFLSOH��,W�SHUYDGHV�WKH�VFLHQFHV�IURP�WRS�WR�
ERWWRP��WUDQVIRUPLQJ�HYHU\�EUDQFK�RI�NQRZOHGJH��,QIRUPDWLRQ�WKHRU\�
EHJDQ�DV�D�EULGJH�IURP�PDWKHPDWLFV�WR�HOHFWULFDO�HQJLQHHULQJ�DQG�IURP�
WKHUH�WR�FRPSXWLQJ��:KDW�(QJOLVK�VSHDNHUV�FDOO�³FRPSXWHU�VFLHQFH´�
(XURSHDQV�KDYH�NQRZQ�DV�LQIRUPDWLTXH��LQIRUPDWLFD��DQG�,QIRUPDWLN��1RZ�
HYHQ�ELRORJ\�KDV�EHFRPH�DQ�LQIRUPDWLRQ�VFLHQFH��D�VXEMHFW�RI�PHVVDJHV��
LQVWUXFWLRQV��DQG�FRGH��*HQHV�HQFDSVXODWH�LQIRUPDWLRQ�DQG�HQDEOH�
SURFHGXUHV�IRU�UHDGLQJ�LW�LQ�DQG�ZULWLQJ�LW�RXW��/LIH�VSUHDGV�E\�QHWZRUNLQJ��
7KH�ERG\�LWVHOI�LV�DQ�LQIRUPDWLRQ�SURFHVVRU��0HPRU\�UHVLGHV�QRW�MXVW�LQ�
EUDLQV�EXW�LQ�HYHU\�FHOO��1R�ZRQGHU�JHQHWLFV�EORRPHG�DORQJ�ZLWK�
LQIRUPDWLRQ�WKHRU\��'1$�LV�WKH�TXLQWHVVHQWLDO�LQIRUPDWLRQ�PROHFXOH��WKH�
PRVW�DGYDQFHG�PHVVDJH�SURFHVVRU�DW�WKH�FHOOXODU�OHYHO²DQ�DOSKDEHW�DQG�D�
FRGH����ELOOLRQ�ELWV�WR�IRUP�D�KXPDQ�EHLQJ��³:KDW�OLHV�DW�WKH�KHDUW�RI�HYHU\�
OLYLQJ�WKLQJ�LV�QRW�D�ILUH��QRW�ZDUP�EUHDWK��QRW�D�µVSDUN�RI�OLIH�¶�´Ƈ�GHFODUHV�
WKH�HYROXWLRQDU\�WKHRULVW�5LFKDUG�'DZNLQV��³,W�LV�LQIRUPDWLRQ��ZRUGV��
LQVWUXFWLRQV�«�,I�\RX�ZDQW�WR�XQGHUVWDQG�OLIH��GRQ¶W�WKLQN�DERXW�YLEUDQW��
WKUREELQJ�JHOV�DQG�RR]HV��WKLQN�DERXW�LQIRUPDWLRQ�WHFKQRORJ\�´�7KH�FHOOV�
RI�DQ�RUJDQLVP�DUH�QRGHV�LQ�D�ULFKO\�LQWHUZRYHQ�FRPPXQLFDWLRQV�QHWZRUN��
WUDQVPLWWLQJ�DQG�UHFHLYLQJ��FRGLQJ�DQG�GHFRGLQJ��(YROXWLRQ�LWVHOI�
HPERGLHV�DQ�RQJRLQJ�H[FKDQJH�RI�LQIRUPDWLRQ�EHWZHHQ�RUJDQLVP�DQG�
HQYLURQPHQW��
� ³7KH�LQIRUPDWLRQ�FLUFOH�EHFRPHV�WKH�XQLW�RI�OLIH�´Ƈ�VD\V�:HUQHU�
/RHZHQVWHLQ�DIWHU�WKLUW\�\HDUV�VSHQW�VWXG\LQJ�LQWHUFHOOXODU�FRPPXQLFDWLRQ��
+H�UHPLQGV�XV�WKDW�LQIRUPDWLRQ�PHDQV�VRPHWKLQJ�GHHSHU�QRZ��³,W�
FRQQRWHV�D�FRVPLF�SULQFLSOH�RI�RUJDQL]DWLRQ�DQG�RUGHU��DQG�LW�SURYLGHV�DQ�
H[DFW�PHDVXUH�RI�WKDW�´�7KH�JHQH�KDV�LWV�FXOWXUDO�DQDORJ��WRR��WKH�PHPH��,Q�
FXOWXUDO�HYROXWLRQ��D�PHPH�LV�D�UHSOLFDWRU�DQG�SURSDJDWRU²DQ�LGHD��D�
IDVKLRQ��D�FKDLQ�OHWWHU��RU�D�FRQVSLUDF\�WKHRU\��2Q�D�EDG�GD\��D�PHPH�LV�D�
YLUXV��



� (FRQRPLFV�LV�UHFRJQL]LQJ�LWVHOI�DV�DQ�LQIRUPDWLRQ�VFLHQFH��QRZ�WKDW�
PRQH\�LWVHOI�LV�FRPSOHWLQJ�D�GHYHORSPHQWDO�DUF�IURP�PDWWHU�WR�ELWV��VWRUHG�
LQ�FRPSXWHU�PHPRU\�DQG�PDJQHWLF�VWULSV��ZRUOG�ILQDQFH�FRXUVLQJ�WKURXJK�
WKH�JOREDO�QHUYRXV�V\VWHP��(YHQ�ZKHQ�PRQH\�VHHPHG�WR�EH�PDWHULDO�
WUHDVXUH��KHDY\�LQ�SRFNHWV�DQG�VKLSV¶�KROGV�DQG�EDQN�YDXOWV��LW�DOZD\V�ZDV�
LQIRUPDWLRQ��&RLQV�DQG�QRWHV��VKHNHOV�DQG�FRZULHV�ZHUH�DOO�MXVW�VKRUW�OLYHG�
WHFKQRORJLHV�IRU�WRNHQL]LQJ�LQIRUPDWLRQ�DERXW�ZKR�RZQV�ZKDW��
� $QG�DWRPV"�0DWWHU�KDV�LWV�RZQ�FRLQDJH��DQG�WKH�KDUGHVW�VFLHQFH�RI�
DOO��SK\VLFV��VHHPHG�WR�KDYH�UHDFKHG�PDWXULW\��%XW�SK\VLFV��WRR��ILQGV�LWVHOI�
VLGHVZLSHG�E\�D�QHZ�LQWHOOHFWXDO�PRGHO��,Q�WKH�\HDUV�DIWHU�:RUOG�:DU�,,��
WKH�KH\GD\�RI�WKH�SK\VLFLVWV��WKH�JUHDW�QHZV�RI�VFLHQFH�DSSHDUHG�WR�EH�WKH�
VSOLWWLQJ�RI�WKH�DWRP�DQG�WKH�FRQWURO�RI�QXFOHDU�HQHUJ\��7KHRULVWV�IRFXVHG�
WKHLU�SUHVWLJH�DQG�UHVRXUFHV�RQ�WKH�VHDUFK�IRU�IXQGDPHQWDO�SDUWLFOHV�DQG�
WKH�ODZV�JRYHUQLQJ�WKHLU�LQWHUDFWLRQ��WKH�FRQVWUXFWLRQ�RI�JLDQW�DFFHOHUDWRUV�
DQG�WKH�GLVFRYHU\�RI�TXDUNV�DQG�JOXRQV��)URP�WKLV�H[DOWHG�HQWHUSULVH��WKH�
EXVLQHVV�RI�FRPPXQLFDWLRQV�UHVHDUFK�FRXOG�QRW�KDYH�DSSHDUHG�IXUWKHU�
UHPRYHG��$W�%HOO�/DEV��&ODXGH�6KDQQRQ�ZDV�QRW�WKLQNLQJ�DERXW�SK\VLFV��
3DUWLFOH�SK\VLFLVWV�GLG�QRW�QHHG�ELWV��
� $QG�WKHQ��DOO�DW�RQFH��WKH\�GLG��,QFUHDVLQJO\��WKH�SK\VLFLVWV�DQG�WKH�
LQIRUPDWLRQ�WKHRULVWV�DUH�RQH�DQG�WKH�VDPH��7KH�ELW�LV�D�IXQGDPHQWDO�
SDUWLFOH�RI�D�GLIIHUHQW�VRUW��QRW�MXVW�WLQ\�EXW�DEVWUDFW²D�ELQDU\�GLJLW��D�
IOLS�IORS��D�\HV�RU�QR��,W�LV�LQVXEVWDQWLDO��\HW�DV�VFLHQWLVWV�ILQDOO\�FRPH�WR�
XQGHUVWDQG�LQIRUPDWLRQ��WKH\�ZRQGHU�ZKHWKHU�LW�PD\�EH�SULPDU\��PRUH�
IXQGDPHQWDO�WKDQ�PDWWHU�LWVHOI��7KH\�VXJJHVW�WKDW�WKH�ELW�LV�WKH�LUUHGXFLEOH�
NHUQHO�DQG�WKDW�LQIRUPDWLRQ�IRUPV�WKH�YHU\�FRUH�RI�H[LVWHQFH��%ULGJLQJ�WKH�
SK\VLFV�RI�WKH�WZHQWLHWK�DQG�WZHQW\�ILUVW�FHQWXULHV��-RKQ�$UFKLEDOG�
:KHHOHU��WKH�ODVW�VXUYLYLQJ�FROODERUDWRU�RI�ERWK�(LQVWHLQ�DQG�%RKU��SXW�
WKLV�PDQLIHVWR�LQ�RUDFXODU�PRQRV\OODEOHV��³,W�IURP�%LW�´�,QIRUPDWLRQ�JLYHV�
ULVH�WR�³HYHU\�LW²HYHU\�SDUWLFOH��HYHU\�ILHOG�RI�IRUFH��HYHQ�WKH�VSDFHWLPH�
FRQWLQXXP�LWVHOI�´Ƈ�7KLV�LV�DQRWKHU�ZD\�RI�IDWKRPLQJ�WKH�SDUDGR[�RI�WKH�
REVHUYHU��WKDW�WKH�RXWFRPH�RI�DQ�H[SHULPHQW�LV�DIIHFWHG��RU�HYHQ�
GHWHUPLQHG��ZKHQ�LW�LV�REVHUYHG��1RW�RQO\�LV�WKH�REVHUYHU�REVHUYLQJ��VKH�LV�
DVNLQJ�TXHVWLRQV�DQG�PDNLQJ�VWDWHPHQWV�WKDW�PXVW�XOWLPDWHO\�EH�H[SUHVVHG�



LQ�GLVFUHWH�ELWV��³:KDW�ZH�FDOO�UHDOLW\�´�:KHHOHU�ZURWH�FR\O\��³DULVHV�LQ�
WKH�ODVW�DQDO\VLV�IURP�WKH�SRVLQJ�RI�\HV�QR�TXHVWLRQV�´�+H�DGGHG��³$OO�
WKLQJV�SK\VLFDO�DUH�LQIRUPDWLRQ�WKHRUHWLF�LQ�RULJLQ��DQG�WKLV�LV�D�
SDUWLFLSDWRU\�XQLYHUVH�´�7KH�ZKROH�XQLYHUVH�LV�WKXV�VHHQ�DV�D�FRPSXWHU²D�
FRVPLF�LQIRUPDWLRQ�SURFHVVLQJ�PDFKLQH��
� $�NH\�WR�WKH�HQLJPD�LV�D�W\SH�RI�UHODWLRQVKLS�WKDW�KDG�QR�SODFH�LQ�
FODVVLFDO�SK\VLFV��WKH�SKHQRPHQRQ�NQRZQ�DV�HQWDQJOHPHQW��:KHQ�
SDUWLFOHV�RU�TXDQWXP�V\VWHPV�DUH�HQWDQJOHG��WKHLU�SURSHUWLHV�UHPDLQ�
FRUUHODWHG�DFURVV�YDVW�GLVWDQFHV�DQG�YDVW�WLPHV��/LJKW�\HDUV�DSDUW��WKH\�
VKDUH�VRPHWKLQJ�WKDW�LV�SK\VLFDO��\HW�QRW�RQO\�SK\VLFDO��6SRRN\�SDUDGR[HV�
DULVH��XQUHVROYDEOH�XQWLO�RQH�XQGHUVWDQGV�KRZ�HQWDQJOHPHQW�HQFRGHV�
LQIRUPDWLRQ��PHDVXUHG�LQ�ELWV�RU�WKHLU�GUROO\�QDPHG�TXDQWXP�FRXQWHUSDUW��
TXELWV��:KHQ�SKRWRQV�DQG�HOHFWURQV�DQG�RWKHU�SDUWLFOHV�LQWHUDFW��ZKDW�DUH�
WKH\�UHDOO\�GRLQJ"�([FKDQJLQJ�ELWV��WUDQVPLWWLQJ�TXDQWXP�VWDWHV��
SURFHVVLQJ�LQIRUPDWLRQ��7KH�ODZV�RI�SK\VLFV�DUH�WKH�DOJRULWKPV��(YHU\�
EXUQLQJ�VWDU��HYHU\�VLOHQW�QHEXOD��HYHU\�SDUWLFOH�OHDYLQJ�LWV�JKRVWO\�WUDFH�LQ�
D�FORXG�FKDPEHU�LV�DQ�LQIRUPDWLRQ�SURFHVVRU��7KH�XQLYHUVH�FRPSXWHV�LWV�
RZQ�GHVWLQ\��
� +RZ�PXFK�GRHV�LW�FRPSXWH"�+RZ�IDVW"�+RZ�ELJ�LV�LWV�WRWDO�
LQIRUPDWLRQ�FDSDFLW\��LWV�PHPRU\�VSDFH"�:KDW�LV�WKH�OLQN�EHWZHHQ�HQHUJ\�
DQG�LQIRUPDWLRQ��ZKDW�LV�WKH�HQHUJ\�FRVW�RI�IOLSSLQJ�D�ELW"�7KHVH�DUH�KDUG�
TXHVWLRQV��EXW�WKH\�DUH�QRW�DV�P\VWLFDO�RU�PHWDSKRULFDO�DV�WKH\�VRXQG��
3K\VLFLVWV�DQG�TXDQWXP�LQIRUPDWLRQ�WKHRULVWV��D�QHZ�EUHHG��VWUXJJOH�ZLWK�
WKHP�WRJHWKHU��7KH\�GR�WKH�PDWK�DQG�SURGXFH�WHQWDWLYH�DQVZHUV���³7KH�ELW�
FRXQW�RI�WKH�FRVPRV��KRZHYHU�LW�LV�ILJXUHG��LV�WHQ�UDLVHG�WR�D�YHU\�ODUJH�
SRZHU�´Ƈ�DFFRUGLQJ�WR�:KHHOHU��$FFRUGLQJ�WR�6HWK�/OR\G��³1R�PRUH�WKDQ�
������RSV�RQ������ELWV�´Ƈ��7KH\�ORRN�DQHZ�DW�WKH�P\VWHULHV�RI�
WKHUPRG\QDPLF�HQWURS\�DQG�DW�WKRVH�QRWRULRXV�LQIRUPDWLRQ�VZDOORZHUV��
EODFN�KROHV��³7RPRUURZ�´�:KHHOHU�GHFODUHV��³ZH�ZLOO�KDYH�OHDUQHG�WR�
XQGHUVWDQG�DQG�H[SUHVV�DOO�RI�SK\VLFV�LQ�WKH�ODQJXDJH�RI�LQIRUPDWLRQ�´Ƈ�
� $V�WKH�UROH�RI�LQIRUPDWLRQ�JURZV�EH\RQG�DQ\RQH¶V�UHFNRQLQJ��LW�
JURZV�WR�EH�WRR�PXFK��³70,�´�SHRSOH�QRZ�VD\��:H�KDYH�LQIRUPDWLRQ�
IDWLJXH��DQ[LHW\��DQG�JOXW��:H�KDYH�PHW�WKH�'HYLO�RI�,QIRUPDWLRQ�2YHUORDG�



DQG�KLV�LPSLVK�XQGHUOLQJV��WKH�FRPSXWHU�YLUXV��WKH�EXV\�VLJQDO��WKH�GHDG�
OLQN��DQG�WKH�3RZHU3RLQW�SUHVHQWDWLRQ��$OO�WKLV��WRR��LV�GXH�LQ�LWV�
URXQGDERXW�ZD\�WR�6KDQQRQ��(YHU\WKLQJ�FKDQJHG�VR�TXLFNO\��-RKQ�
5RELQVRQ�3LHUFH��WKH�%HOO�/DEV�HQJLQHHU�ZKR�KDG�FRPH�XS�ZLWK�WKH�ZRUG�
WUDQVLVWRU��PXVHG�DIWHUZDUG��³,W�LV�KDUG�WR�SLFWXUH�WKH�ZRUOG�EHIRUH�
6KDQQRQ�DV�LW�VHHPHG�WR�WKRVH�ZKR�OLYHG�LQ�LW��,W�LV�GLIILFXOW�WR�UHFRYHU�
LQQRFHQFH��LJQRUDQFH��DQG�ODFN�RI�XQGHUVWDQGLQJ�´Ƈ�
� <HW�WKH�SDVW�GRHV�FRPH�EDFN�LQWR�IRFXV��,Q�WKH�EHJLQQLQJ�ZDV�WKH�
ZRUG��DFFRUGLQJ�WR�-RKQ��:H�DUH�WKH�VSHFLHV�WKDW�QDPHG�LWVHOI�+RPR�
VDSLHQV��WKH�RQH�ZKR�NQRZV²DQG�WKHQ��DIWHU�UHIOHFWLRQ��DPHQGHG�WKDW�WR�
+RPR�VDSLHQV�VDSLHQV��7KH�JUHDWHVW�JLIW�RI�3URPHWKHXV�WR�KXPDQLW\�ZDV�
QRW�ILUH�DIWHU�DOO��³1XPEHUV��WRR��FKLHIHVW�RI�VFLHQFHV��,�LQYHQWHG�IRU�WKHP��
DQG�WKH�FRPELQLQJ�RI�OHWWHUV��FUHDWLYH�PRWKHU�RI�WKH�0XVHV¶�DUWV��ZLWK�
ZKLFK�WR�KROG�DOO�WKLQJV�LQ�PHPRU\�´Ƈ�7KH�DOSKDEHW�ZDV�D�IRXQGLQJ�
WHFKQRORJ\�RI�LQIRUPDWLRQ��7KH�WHOHSKRQH��WKH�ID[�PDFKLQH��WKH�FDOFXODWRU��
DQG��XOWLPDWHO\��WKH�FRPSXWHU�DUH�RQO\�WKH�ODWHVW�LQQRYDWLRQV�GHYLVHG�IRU�
VDYLQJ��PDQLSXODWLQJ��DQG�FRPPXQLFDWLQJ�NQRZOHGJH��2XU�FXOWXUH�KDV�
DEVRUEHG�D�ZRUNLQJ�YRFDEXODU\�IRU�WKHVH�XVHIXO�LQYHQWLRQV��:H�VSHDN�RI�
FRPSUHVVLQJ�GDWD��DZDUH�WKDW�WKLV�LV�TXLWH�GLIIHUHQW�IURP�FRPSUHVVLQJ�D�
JDV��:H�NQRZ�DERXW�VWUHDPLQJ�LQIRUPDWLRQ��SDUVLQJ�LW��VRUWLQJ�LW��PDWFKLQJ�
LW��DQG�ILOWHULQJ�LW��2XU�IXUQLWXUH�LQFOXGHV�L3RGV�DQG�SODVPD�GLVSOD\V��RXU�
VNLOOV�LQFOXGH�WH[WLQJ�DQG�*RRJOLQJ��ZH�DUH�HQGRZHG��ZH�DUH�H[SHUW��VR�ZH�
VHH�LQIRUPDWLRQ�LQ�WKH�IRUHJURXQG��%XW�LW�KDV�DOZD\V�EHHQ�WKHUH��,W�
SHUYDGHG�RXU�DQFHVWRUV¶�ZRUOG��WRR��WDNLQJ�IRUPV�IURP�VROLG�WR�HWKHUHDO��
JUDQLWH�JUDYHVWRQHV�DQG�WKH�ZKLVSHUV�RI�FRXUWLHUV��7KH�SXQFKHG�FDUG��WKH�
FDVK�UHJLVWHU��WKH�QLQHWHHQWK�FHQWXU\�'LIIHUHQFH�(QJLQH��WKH�ZLUHV�RI�
WHOHJUDSK\�DOO�SOD\HG�WKHLU�SDUWV�LQ�ZHDYLQJ�WKH�VSLGHUZHE�RI�LQIRUPDWLRQ�
WR�ZKLFK�ZH�FOLQJ��(DFK�QHZ�LQIRUPDWLRQ�WHFKQRORJ\��LQ�LWV�RZQ�WLPH��VHW�
RII�EORRPV�LQ�VWRUDJH�DQG�WUDQVPLVVLRQ��)URP�WKH�SULQWLQJ�SUHVV�FDPH�QHZ�
VSHFLHV�RI�LQIRUPDWLRQ�RUJDQL]HUV��GLFWLRQDULHV��F\FORSDHGLDV��
DOPDQDFV²FRPSHQGLXPV�RI�ZRUGV��FODVVLILHUV�RI�IDFWV��WUHHV�RI�
NQRZOHGJH��+DUGO\�DQ\�LQIRUPDWLRQ�WHFKQRORJ\�JRHV�REVROHWH��(DFK�QHZ�
RQH�WKURZV�LWV�SUHGHFHVVRUV�LQWR�UHOLHI��7KXV�7KRPDV�+REEHV��LQ�WKH�



VHYHQWHHQWK�FHQWXU\��UHVLVWHG�KLV�HUD¶V�QHZ�PHGLD�K\SH��³7KH�LQYHQWLRQ�RI�
SULQWLQJ��WKRXJK�LQJHQLRXV��FRPSDUHG�ZLWK�WKH�LQYHQWLRQ�RI�OHWWHUV�LV�QR�
JUHDW�PDWWHU�´Ƈ�8S�WR�D�SRLQW��KH�ZDV�ULJKW��(YHU\�QHZ�PHGLXP�WUDQVIRUPV�
WKH�QDWXUH�RI�KXPDQ�WKRXJKW��,Q�WKH�ORQJ�UXQ��KLVWRU\�LV�WKH�VWRU\�RI�
LQIRUPDWLRQ�EHFRPLQJ�DZDUH�RI�LWVHOI��
� 6RPH�LQIRUPDWLRQ�WHFKQRORJLHV�ZHUH�DSSUHFLDWHG�LQ�WKHLU�RZQ�WLPH��
EXW�RWKHUV�ZHUH�QRW��2QH�WKDW�ZDV�VRUHO\�PLVXQGHUVWRRG�ZDV�WKH�$IULFDQ�
WDONLQJ�GUXP��
� Ƈ�$QG�DGGHG�GULO\��³,Q�WKLV�UROH��HOHFWURQLF�PDQ�LV�QR�OHVV�D�QRPDG�
WKDQ�KLV�3DOHROLWKLF�DQFHVWRUV�´�
 



1 | DRUMS THAT TALK�
 
(When a Code Is Not a Code)�
�
� $FURVV�WKH�'DUN�&RQWLQHQW�VRXQG�WKH�QHYHU�VLOHQW�GUXPV��WKH�EDVH�RI�
DOO�WKH�PXVLF��WKH�IRFXV�RI�HYHU\�GDQFH��WKH�WDONLQJ�GUXPV��WKH�ZLUHOHVV�RI�
WKH�XQPDSSHG�MXQJOH��
� ²,UPD�:DVVDOO�������Ƈ�
�
� 12�21(�632.(�6,03/<�21�7+(�'5806��'UXPPHUV�ZRXOG�QRW�
VD\��³&RPH�EDFN�KRPH�´�EXW�UDWKHU��
� 0DNH�\RXU�IHHW�FRPH�EDFN�WKH�ZD\�WKH\�ZHQW��
� PDNH�\RXU�OHJV�FRPH�EDFN�WKH�ZD\�WKH\�ZHQW��
� SODQW�\RXU�IHHW�DQG�\RXU�OHJV�EHORZ��
� LQ�WKH�YLOODJH�ZKLFK�EHORQJV�WR�XV�Ƈ�
�
� 7KH\�FRXOG�QRW�MXVW�VD\�³FRUSVH´�EXW�ZRXOG�HODERUDWH��³ZKLFK�OLHV�RQ�
LWV�EDFN�RQ�FORGV�RI�HDUWK�´�,QVWHDG�RI�³GRQ¶W�EH�DIUDLG�´�WKH\�ZRXOG�VD\��
³%ULQJ�\RXU�KHDUW�EDFN�GRZQ�RXW�RI�\RXU�PRXWK��\RXU�KHDUW�RXW�RI�\RXU�
PRXWK��JHW�LW�EDFN�GRZQ�IURP�WKHUH�´�7KH�GUXPV�JHQHUDWHG�IRXQWDLQV�RI�
RUDWRU\��7KLV�VHHPHG�LQHIILFLHQW��:DV�LW�JUDQGLORTXHQFH�RU�ERPEDVW"�2U�
VRPHWKLQJ�HOVH"�
� )RU�D�ORQJ�WLPH�(XURSHDQV�LQ�VXE�6DKDUDQ�$IULFD�KDG�QR�LGHD��,Q�IDFW�
WKH\�KDG�QR�LGHD�WKDW�WKH�GUXPV�FRQYH\HG�LQIRUPDWLRQ�DW�DOO��,Q�WKHLU�RZQ�
FXOWXUHV��LQ�VSHFLDO�FDVHV�D�GUXP�FRXOG�EH�DQ�LQVWUXPHQW�RI�VLJQDOLQJ��
DORQJ�ZLWK�WKH�EXJOH�DQG�WKH�EHOO��XVHG�WR�WUDQVPLW�D�VPDOO�VHW�RI�PHVVDJHV��
DWWDFN��UHWUHDW��FRPH�WR�FKXUFK��%XW�WKH\�FRXOG�QRW�FRQFHLYH�RI�WDONLQJ�
GUXPV��,Q������)UDQFLV�0RRUH�VDLOHG�HDVWZDUG�XS�WKH�*DPELD�5LYHU��
ILQGLQJ�LW�QDYLJDEOH�IRU�VL[�KXQGUHG�PLOHV��DOO�WKH�ZD\�DGPLULQJ�WKH�EHDXW\�
RI�WKH�FRXQWU\�DQG�VXFK�FXULRXV�ZRQGHUV�DV�³R\VWHUV�WKDW�JUHZ�XSRQ�WUHHV´�
�PDQJURYHV��Ƈ�+H�ZDV�QRW�PXFK�RI�D�QDWXUDOLVW��+H�ZDV�UHFRQQRLWHULQJ�DV�
DQ�DJHQW�IRU�(QJOLVK�VODYHUV�LQ�NLQJGRPV�LQKDELWHG��DV�KH�VDZ�LW��E\�
GLIIHUHQW�UDFHV�RI�SHRSOH�RI�EODFN�RU�WDZQ\�FRORUV��³DV�0XQGLQJRHV��



-ROORLIIV��3KROH\V��)ORRSV��DQG�3RUWXJXHVH�´�:KHQ�KH�FDPH�XSRQ�PHQ�DQG�
ZRPHQ�FDUU\LQJ�GUXPV��FDUYHG�ZRRG�DV�PXFK�DV�D�\DUG�ORQJ��WDSHUHG�
IURP�WRS�WR�ERWWRP��KH�QRWHG�WKDW�ZRPHQ�GDQFHG�EULVNO\�WR�WKHLU�PXVLF��
DQG�VRPHWLPHV�WKDW�WKH�GUXPV�ZHUH�³EHDW�RQ�WKH�DSSURDFK�RI�DQ�HQHP\�´�
DQG�ILQDOO\��³RQ�VRPH�YHU\�H[WUDRUGLQDU\�RFFDVLRQV�´�WKDW�WKH�GUXPV�
VXPPRQHG�KHOS�IURP�QHLJKERULQJ�WRZQV��%XW�WKDW�ZDV�DOO�KH�QRWLFHG��
� $�FHQWXU\�ODWHU��&DSWDLQ�:LOOLDP�$OOHQ��RQ�DQ�H[SHGLWLRQ�WR�WKH�1LJHU�
5LYHU�Ƈ�PDGH�D�IXUWKHU�GLVFRYHU\��E\�YLUWXH�RI�SD\LQJ�DWWHQWLRQ�WR�KLV�
&DPHURRQ�SLORW��ZKRP�KH�FDOOHG�*ODVJRZ��7KH\�ZHUH�LQ�WKH�FDELQ�RI�WKH�
LURQ�SDGGOH�VKLS�ZKHQ��DV�$OOHQ�UHFDOOHG��
�
� 6XGGHQO\�KH�EHFDPH�WRWDOO\�DEVWUDFWHG��DQG�UHPDLQHG�IRU�D�ZKLOH�LQ�
WKH�DWWLWXGH�RI�OLVWHQLQJ��2Q�EHLQJ�WD[HG�ZLWK�LQDWWHQWLRQ��KH�VDLG��³<RX�QR�
KHDU�P\�VRQ�VSHDN"´�$V�ZH�KDG�KHDUG�QR�YRLFH��KH�ZDV�DVNHG�KRZ�KH�
NQHZ�LW��+H�VDLG��³'UXP�VSHDN�PH��WHOO�PH�FRPH�XS�GHFN�´�7KLV�VHHPHG�WR�
EH�YHU\�VLQJXODU�Ƈ�
�
� 7KH�FDSWDLQ¶V�VNHSWLFLVP�JDYH�ZD\�WR�DPD]HPHQW��DV�*ODVJRZ�
FRQYLQFHG�KLP�WKDW�HYHU\�YLOODJH�KDG�WKLV�³IDFLOLW\�RI�PXVLFDO�
FRUUHVSRQGHQFH�´�+DUG�WKRXJK�LW�ZDV�WR�EHOLHYH��WKH�FDSWDLQ�ILQDOO\�
DFFHSWHG�WKDW�GHWDLOHG�PHVVDJHV�RI�PDQ\�VHQWHQFHV�FRXOG�EH�FRQYH\HG�
DFURVV�PLOHV��³:H�DUH�RIWHQ�VXUSULVHG�´�KH�ZURWH��³WR�ILQG�WKH�VRXQG�RI�WKH�
WUXPSHW�VR�ZHOO�XQGHUVWRRG�LQ�RXU�PLOLWDU\�HYROXWLRQV��EXW�KRZ�IDU�VKRUW�
WKDW�IDOOV�RI�WKH�UHVXOW�DUULYHG�DW�E\�WKRVH�XQWXWRUHG�VDYDJHV�´�7KDW�UHVXOW�
ZDV�D�WHFKQRORJ\�PXFK�VRXJKW�LQ�(XURSH��ORQJ�GLVWDQFH�FRPPXQLFDWLRQ�
IDVWHU�WKDQ�DQ\�WUDYHOHU�RQ�IRRW�RU�KRUVHEDFN��7KURXJK�WKH�VWLOO�QLJKW�DLU�
RYHU�D�ULYHU��WKH�WKXPS�RI�WKH�GUXP�FRXOG�FDUU\�VL[�RU�VHYHQ�PLOHV��
5HOD\HG�IURP�YLOODJH�WR�YLOODJH��PHVVDJHV�FRXOG�UXPEOH�D�KXQGUHG�PLOHV�
RU�PRUH�LQ�D�PDWWHU�RI�DQ�KRXU��
� $�ELUWK�DQQRXQFHPHQW�LQ�%ROHQJH��D�YLOODJH�RI�WKH�%HOJLDQ�&RQJR��
ZHQW�OLNH�WKLV��
�
� %DWRNR�IDOD�IDOD��WRNHPD�EROR�EROR��ERVHND�ZROLDQD�LPDNL�



WRQNLOLQJRQGD��DOH�QGD�ERELOD�ZD�IROH�IROH��DVRNRND�O¶LVLND�NRNH�NRNH��
�
� 7KH�PDWV�DUH�UROOHG�XS��ZH�IHHO�VWURQJ��D�ZRPDQ�FDPH�IURP�WKH�
IRUHVW��VKH�LV�LQ�WKH�RSHQ�YLOODJH��WKDW�LV�HQRXJK�IRU�WKLV�WLPH��
�
� $�PLVVLRQDU\��5RJHU�7��&ODUNH��WUDQVFULEHG�WKLV�FDOO�WR�D�ILVKHUPDQ¶V�
IXQHUDO�Ƈ�
�
� /D�QNHVD�ODD�PSRPEROR��WRIRODQJH�EHQWHNH�ELHVDOD��WRODQJD�ERQWHNH�
ERORNROR�EROH�QGD�HOLQJD�O¶HQMDOH�EDHQJD��EDVDNL�O¶RNDOD�ERSHOH�SHOH��
%RMHQGH�ERVDODNL�OLIHWD�%ROHQJH�ZD�NDOD�NDOD��WHNHQGDNH�WRQNLOLQJRQGD��
WHNHQGDNH�EHQLQJR�OD�QNDND�HOLQJD�O¶HQMDOH��7RODQJD�ERQWHNH�ERORNROR�
EROH�QGD�HOLQJD�O¶HQMDOH��OD�QNHVD�OD�PSRPEROR��
�
� ,Q�WKH�PRUQLQJ�DW�GDZQ��ZH�GR�QRW�ZDQW�JDWKHULQJV�IRU�ZRUN��ZH�
ZDQW�D�PHHWLQJ�RI�SOD\�RQ�WKH�ULYHU��0HQ�ZKR�OLYH�LQ�%ROHQJH��GR�QRW�JR�
WR�WKH�IRUHVW��GR�QRW�JR�ILVKLQJ��:H�ZDQW�D�PHHWLQJ�RI�SOD\�RQ�WKH�ULYHU��LQ�
WKH�PRUQLQJ�DW�GDZQ��
�
� &ODUNH�QRWHG�VHYHUDO�IDFWV��:KLOH�RQO\�VRPH�SHRSOH�OHDUQHG�WR�
FRPPXQLFDWH�E\�GUXP��DOPRVW�DQ\RQH�FRXOG�XQGHUVWDQG�WKH�PHVVDJHV�LQ�
WKH�GUXPEHDWV��6RPH�SHRSOH�GUXPPHG�UDSLGO\�DQG�VRPH�VORZO\��6HW�
SKUDVHV�ZRXOG�UHFXU�DJDLQ�DQG�DJDLQ��YLUWXDOO\�XQFKDQJHG��\HW�GLIIHUHQW�
GUXPPHUV�ZRXOG�VHQG�WKH�VDPH�PHVVDJH�ZLWK�GLIIHUHQW�ZRUGLQJ��&ODUNH�
GHFLGHG�WKDW�WKH�GUXP�ODQJXDJH�ZDV�DW�RQFH�IRUPXODLF�DQG�IOXLG��³7KH�
VLJQDOV�UHSUHVHQW�WKH�WRQHV�RI�WKH�V\OODEOHV�RI�FRQYHQWLRQDO�SKUDVHV�RI�D�
WUDGLWLRQDO�DQG�KLJKO\�SRHWLF�FKDUDFWHU�´�KH�FRQFOXGHG��DQG�WKLV�ZDV�
FRUUHFW��EXW�KH�FRXOG�QRW�WDNH�WKH�ODVW�VWHS�WRZDUG�XQGHUVWDQGLQJ�ZK\��
� 7KHVH�(XURSHDQV�VSRNH�RI�³WKH�QDWLYH�PLQG´�DQG�GHVFULEHG�$IULFDQV�
DV�³SULPLWLYH´�DQG�³DQLPLVWLF´�DQG�QRQHWKHOHVV�FDPH�WR�VHH�WKDW�WKH\�KDG�
DFKLHYHG�DQ�DQFLHQW�GUHDP�RI�HYHU\�KXPDQ�FXOWXUH��+HUH�ZDV�D�PHVVDJLQJ�
V\VWHP�WKDW�RXWSDFHG�WKH�EHVW�FRXULHUV��WKH�IDVWHVW�KRUVHV�RQ�JRRG�URDGV�
ZLWK�ZD\�VWDWLRQV�DQG�UHOD\V��(DUWK�ERXQG��IRRW�EDVHG�PHVVDJLQJ�V\VWHPV�



DOZD\V�GLVDSSRLQWHG��7KHLU�DUPLHV�RXWUDQ�WKHP��-XOLXV�&DHVDU��IRU�H[DPSOH��
ZDV�³YHU\�RIWHQ�DUULYLQJ�EHIRUH�WKH�PHVVHQJHUV�VHQW�WR�DQQRXQFH�KLV�
FRPLQJ�´Ƈ�DV�6XHWRQLXV�UHSRUWHG�LQ�WKH�ILUVW�FHQWXU\��7KH�DQFLHQWV�ZHUH�QRW�
ZLWKRXW�UHVRXUFHV��KRZHYHU��7KH�*UHHNV�XVHG�ILUH�EHDFRQV�DW�WKH�WLPH�RI�
WKH�7URMDQ�:DU��LQ�WKH�WZHOIWK�FHQWXU\�%&(��E\�DOO�DFFRXQWV²WKDW�LV��
WKRVH�RI�+RPHU��9LUJLO��DQG�$HVFK\OXV��$�ERQILUH�RQ�D�PRXQWDLQWRS�FRXOG�
EH�VHHQ�IURP�ZDWFKWRZHUV�WZHQW\�PLOHV�GLVWDQW��RU�LQ�VSHFLDO�FDVHV�HYHQ�
IDUWKHU��,Q�WKH�$HVFK\OXV�YHUVLRQ��&O\WHPQHVWUD�JHWV�WKH�QHZV�RI�WKH�IDOO�RI�
7UR\�WKDW�YHU\�QLJKW��IRXU�KXQGUHG�PLOHV�DZD\�LQ�0\FHQDH��³<HW�ZKR�VR�
VZLIW�FRXOG�VSHHG�WKH�PHVVDJH�KHUH"´Ƈ�WKH�VNHSWLFDO�&KRUXV�DVNV��
� 6KH�FUHGLWV�+HSKDHVWXV��JRG�RI�ILUH��³6HQW�IRUWK�KLV�VLJQ��DQG�RQ��DQG�
HYHU�RQ��EHDFRQ�WR�EHDFRQ�VSHG�WKH�FRXULHU�IODPH�´�7KLV�LV�QR�VPDOO�
DFFRPSOLVKPHQW��DQG�WKH�OLVWHQHU�QHHGV�FRQYLQFLQJ��VR�$HVFK\OXV�KDV�
&O\WHPQHVWUD�FRQWLQXH�IRU�VHYHUDO�PLQXWHV�ZLWK�HYHU\�GHWDLO�RI�WKH�URXWH��
WKH�EOD]LQJ�VLJQDO�URVH�IURP�0RXQW�,GD��FDUULHG�DFURVV�WKH�QRUWKHUQ�
$HJHDQ�6HD�WR�WKH�LVODQG�RI�/HPQRV��IURP�WKHUH�WR�0RXQW�$WKRV�LQ�
0DFHGRQLD��WKHQ�VRXWKZDUG�DFURVV�SODLQV�DQG�ODNHV�WR�0DFLVWXV��
0HVVDSLXV��ZKHUH�WKH�ZDWFKHU�³VDZ�WKH�IDU�IODPH�JOHDP�RQ�(XULSXV¶�WLGH��
DQG�IURP�WKH�KLJK�SLOHG�KHDS�RI�ZLWKHUHG�IXU]H�OLW�WKH�QHZ�VLJQ�DQG�EDGH�
WKH�PHVVDJH�RQ´��&LWKDHURQ��$HJLSODQHWXV��DQG�KHU�RZQ�WRZQ¶V�PRXQWDLQ�
ZDWFK��$UDFKQH��³6R�VSHG�IURP�VWDJH�WR�VWDJH��IXOILOOHG�LQ�WXUQ��IODPH�DIWHU�
IODPH�´�VKH�ERDVWV��³DORQJ�WKH�FRXUVH�RUGDLQHG�´�$�*HUPDQ�KLVWRULDQ��
5LFKDUG�+HQQLJ��WUDFHG�DQG�PHDVXUHG�WKH�URXWH�LQ������DQG�FRQILUPHG�WKH�
IHDVLELOLW\�RI�WKLV�FKDLQ�RI�ERQILUHV�Ƈ�7KH�PHDQLQJ�RI�WKH�PHVVDJH�KDG��RI�
FRXUVH��WR�EH�SUHDUUDQJHG��HIIHFWLYHO\�FRQGHQVHG�LQWR�D�VLQJOH�ELW��$�ELQDU\�
FKRLFH��VRPHWKLQJ�RU�QRWKLQJ��WKH�ILUH�VLJQDO�PHDQW�VRPHWKLQJ��ZKLFK��MXVW�
WKLV�RQFH��PHDQW�³7UR\�KDV�IDOOHQ�´�7R�WUDQVPLW�WKLV�RQH�ELW�UHTXLUHG�
LPPHQVH�SODQQLQJ��ODERU��ZDWFKIXOQHVV��DQG�ILUHZRRG��0DQ\�\HDUV�ODWHU��
ODQWHUQV�LQ�2OG�1RUWK�&KXUFK�OLNHZLVH�VHQW�3DXO�5HYHUH�D�VLQJOH�SUHFLRXV�
ELW��ZKLFK�KH�FDUULHG�RQZDUG��RQH�ELQDU\�FKRLFH��E\�ODQG�RU�E\�VHD��
� 0RUH�FDSDFLW\�ZDV�UHTXLUHG��IRU�OHVV�H[WUDRUGLQDU\�RFFDVLRQV��3HRSOH�
WULHG�IODJV��KRUQV��LQWHUPLWWLQJ�VPRNH��DQG�IODVKLQJ�PLUURUV��7KH\�FRQMXUHG�
VSLULWV�DQG�DQJHOV�IRU�SXUSRVHV�RI�FRPPXQLFDWLRQ²DQJHOV�EHLQJ�GLYLQH�



PHVVHQJHUV��E\�GHILQLWLRQ��7KH�GLVFRYHU\�RI�PDJQHWLVP�KHOG�SDUWLFXODU�
SURPLVH��,Q�D�ZRUOG�DOUHDG\�VXIIXVHG�ZLWK�PDJLF��PDJQHWV�HPERGLHG�
RFFXOW�SRZHUV��7KH�ORGHVWRQH�DWWUDFWV�LURQ��7KLV�SRZHU�RI�DWWUDFWLRQ�
H[WHQGV�LQYLVLEO\�WKURXJK�WKH�DLU��1RU�LV�LW�LQWHUUXSWHG�E\�ZDWHU�RU�HYHQ�
VROLG�ERGLHV��$�ORGHVWRQH�KHOG�RQ�RQH�VLGH�RI�D�ZDOO�FDQ�PRYH�D�SLHFH�RI�
LURQ�RQ�WKH�RWKHU�VLGH��0RVW�LQWULJXLQJ��WKH�PDJQHWLF�SRZHU�DSSHDUV�DEOH�WR�
FRRUGLQDWH�REMHFWV�YDVW�GLVWDQFHV�DSDUW��DFURVV�WKH�ZKROH�HDUWK��QDPHO\��
FRPSDVV�QHHGOHV��:KDW�LI�RQH�QHHGOH�FRXOG�FRQWURO�DQRWKHU"�7KLV�LGHD�
VSUHDG²D�³FRQFHLW�´�7KRPDV�%URZQH�ZURWH�LQ�WKH�����V��
�
� ZKLVSHUHG�WKRURZ�WKH�ZRUOG�ZLWK�VRPH�DWWHQWLRQ��FUHGXORXV�DQG�
YXOJDU�DXGLWRUV�UHDGLO\�EHOLHYLQJ�LW��DQG�PRUH�MXGLFLRXV�DQG�GLVWLQFWLYH�
KHDGV��QRW�DOWRJHWKHU�UHMHFWLQJ�LW��7KH�FRQFHLW�LV�H[FHOOHQW��DQG�LI�WKH�HIIHFW�
ZRXOG�IROORZ��VRPHZKDW�GLYLQH��ZKHUHE\�ZH�PLJKW�FRPPXQLFDWH�OLNH�
VSLULWV��DQG�FRQIHU�RQ�HDUWK�ZLWK�0HQLSSXV�LQ�WKH�0RRQ�Ƈ�
�
� 7KH�LGHD�RI�³V\PSDWKHWLF´�QHHGOHV�DSSHDUHG�ZKHUHYHU�WKHUH�ZHUH�
QDWXUDO�SKLORVRSKHUV�DQG�FRQILGHQFH�DUWLVWV��,Q�,WDO\�D�PDQ�WULHG�WR�VHOO�
*DOLOHR�³D�VHFUHW�PHWKRG�RI�FRPPXQLFDWLQJ�ZLWK�D�SHUVRQ�WZR�RU�WKUHH�
WKRXVDQG�PLOHV�DZD\��E\�PHDQV�RI�D�FHUWDLQ�V\PSDWK\�RI�PDJQHWLF�
QHHGOHV�´Ƈ�
�
� ,�WROG�KLP�WKDW�,�ZRXOG�JODGO\�EX\��EXW�ZDQWHG�WR�VHH�E\�H[SHULPHQW�
DQG�WKDW�LW�ZRXOG�EH�HQRXJK�IRU�PH�LI�KH�ZRXOG�VWDQG�LQ�RQH�URRP�DQG�,�LQ�
DQRWKHU��+H�UHSOLHG�WKDW�LWV�RSHUDWLRQ�FRXOG�QRW�EH�GHWHFWHG�DW�VXFK�D�VKRUW�
GLVWDQFH��,�VHQW�KLP�RQ�KLV�ZD\��ZLWK�WKH�UHPDUN�WKDW�,�ZDV�QRW�LQ�WKH�PRRG�
DW�WKDW�WLPH�WR�JR�WR�&DLUR�RU�0RVFRZ�IRU�WKH�H[SHULPHQW��EXW�WKDW�LI�KH�
ZDQWHG�WR�JR�,�ZRXOG�VWD\�LQ�9HQLFH�DQG�WDNH�FDUH�RI�WKH�RWKHU�HQG��
�
� 7KH�LGHD�ZDV�WKDW�LI�D�SDLU�RI�QHHGOHV�ZHUH�PDJQHWL]HG�
WRJHWKHU²³WRXFKHG�ZLWK�WKH�VDPH�/RDGVWRQH�´�DV�%URZQH�SXW�LW²WKH\�
ZRXOG�UHPDLQ�LQ�V\PSDWK\�IURP�WKHQ�RQ��HYHQ�ZKHQ�VHSDUDWHG�E\�GLVWDQFH��
2QH�PLJKW�FDOO�WKLV�³HQWDQJOHPHQW�´�$�VHQGHU�DQG�D�UHFLSLHQW�ZRXOG�WDNH�



WKH�QHHGOHV�DQG�DJUHH�RQ�D�WLPH�WR�FRPPXQLFDWH��7KH\�ZRXOG�SODFH�WKHLU�
QHHGOH�LQ�GLVNV�ZLWK�WKH�OHWWHUV�RI�WKH�DOSKDEHW�VSDFHG�DURXQG�WKH�ULP��7KH�
VHQGHU�ZRXOG�VSHOO�RXW�D�PHVVDJH�E\�WXUQLQJ�WKH�QHHGOH��³)RU�WKHQ��VDLWK�
WUDGLWLRQ�´�%URZQH�H[SODLQHG��³DW�ZKDW�GLVWDQFH�RI�SODFH�VRHYHU��ZKHQ�RQH�
QHHGOH�VKDOO�EH�UHPRYHG�XQWR�DQ\�OHWWHU��WKH�RWKHU�E\�D�ZRQGHUIXOO�
V\PSDWK\�ZLOO�PRYH�XQWR�WKH�VDPH�´�8QOLNH�PRVW�SHRSOH�ZKR�FRQVLGHUHG�
WKH�LGHD�RI�V\PSDWKHWLF�QHHGOHV��KRZHYHU��%URZQH�DFWXDOO\�WULHG�WKH�
H[SHULPHQW��,W�GLG�QRW�ZRUN��:KHQ�KH�WXUQHG�RQH�QHHGOH��WKH�RWKHU�VWRRG�
VWLOO��
� %URZQH�GLG�QRW�JR�VR�IDU�DV�WR�UXOH�RXW�WKH�SRVVLELOLW\�WKDW�WKLV�
P\VWHULRXV�IRUFH�FRXOG�VRPHGD\�EH�XVHG�IRU�FRPPXQLFDWLRQ��EXW�KH�DGGHG�
RQH�PRUH�FDYHDW��(YHQ�LI�PDJQHWLF�FRPPXQLFDWLRQ�DW�D�GLVWDQFH�ZDV�
SRVVLEOH��KH�VXJJHVWHG��D�SUREOHP�PLJKW�DULVH�ZKHQ�VHQGHU�DQG�UHFHLYHU�
WULHG�WR�V\QFKURQL]H�WKHLU�DFWLRQV��+RZ�ZRXOG�WKH\�NQRZ�WKH�WLPH��
�
� LW�EHLQJ�QR�RUGLQDU\�RU�$OPDQDFN�EXVLQHVV��EXW�D�SUREOHPH�
0DWKHPDWLFDO��WR�ILQGH�RXW�WKH�GLIIHUHQFH�RI�KRXUV�LQ�GLIIHUHQW�SODFHV��QRU�
GR�WKH�ZLVHVW�H[DFWO\�VDWLVI\�WKHPVHOYHV�LQ�DOO��)RU�WKH�KRXUV�RI�VHYHUDO�
SODFHV�DQWLFLSDWH�HDFK�RWKHU��DFFRUGLQJ�WR�WKHLU�/RQJLWXGHV��ZKLFK�DUH�QRW�
H[DFWO\�GLVFRYHUHG�RI�HYHU\�SODFH��
�
� 7KLV�ZDV�D�SUHVFLHQW�WKRXJKW��DQG�HQWLUHO\�WKHRUHWLFDO��D�SURGXFW�RI�
QHZ�VHYHQWHHQWK�FHQWXU\�NQRZOHGJH�RI�DVWURQRP\�DQG�JHRJUDSK\��,W�ZDV�
WKH�ILUVW�FUDFN�LQ�WKH�KLWKHUWR�VROLG�DVVXPSWLRQ�RI�VLPXOWDQHLW\��$Q\ZD\��DV�
%URZQH�QRWHG��H[SHUWV�GLIIHUHG��7ZR�PRUH�FHQWXULHV�ZRXOG�SDVV�EHIRUH�
DQ\RQH�FRXOG�DFWXDOO\�WUDYHO�IDVW�HQRXJK��RU�FRPPXQLFDWH�IDVW�HQRXJK��WR�
H[SHULHQFH�ORFDO�WLPH�GLIIHUHQFHV��)RU�QRZ��LQ�IDFW��QR�RQH�LQ�WKH�ZRUOG�
FRXOG�FRPPXQLFDWH�DV�PXFK��DV�IDVW��DV�IDU�DV�XQOHWWHUHG�$IULFDQV�ZLWK�
WKHLU�GUXPV��
� %\�WKH�WLPH�&DSWDLQ�$OOHQ�GLVFRYHUHG�WKH�WDONLQJ�GUXPV�LQ�������
6DPXHO�)��%��0RUVH�ZDV�VWUXJJOLQJ�ZLWK�KLV�RZQ�SHUFXVVLYH�FRGH��WKH�
HOHFWURPDJQHWLF�GUXPEHDW�GHVLJQHG�WR�SXOVH�DORQJ�WKH�WHOHJUDSK�ZLUH��
,QYHQWLQJ�D�FRGH�ZDV�D�FRPSOH[�DQG�GHOLFDWH�SUREOHP��+H�GLG�QRW�HYHQ�



WKLQN�LQ�WHUPV�RI�D�FRGH��DW�ILUVW��EXW�³D�V\VWHP�RI�VLJQV�IRU�OHWWHUV��WR�EH�
LQGLFDWHG�DQG�PDUNHG�E\�D�TXLFN�VXFFHVVLRQ�RI�VWURNHV�RU�VKRFNV�RI�WKH�
JDOYDQLF�FXUUHQW�´Ƈ�7KH�DQQDOV�RI�LQYHQWLRQ�RIIHUHG�VFDUFHO\�DQ\�SUHFHGHQW��
+RZ�WR�FRQYHUW�LQIRUPDWLRQ�IURP�RQH�IRUP��WKH�HYHU\GD\�ODQJXDJH��LQWR�
DQRWKHU�IRUP�VXLWDEOH�IRU�WUDQVPLVVLRQ�E\�ZLUH�WD[HG�KLV�LQJHQXLW\�PRUH�
WKDQ�DQ\�PHFKDQLFDO�SUREOHP�RI�WKH�WHOHJUDSK��,W�LV�ILWWLQJ�WKDW�KLVWRU\�
DWWDFKHG�0RUVH¶V�QDPH�WR�KLV�FRGH��PRUH�WKDQ�WR�KLV�GHYLFH��
� +H�KDG�DW�KDQG�D�WHFKQRORJ\�WKDW�VHHPHG�WR�DOORZ�RQO\�FUXGH�SXOVHV��
EXUVWV�RI�FXUUHQW�RQ�DQG�RII��DQ�HOHFWULFDO�FLUFXLW�FORVLQJ�DQG�RSHQLQJ��+RZ�
FRXOG�KH�FRQYH\�ODQJXDJH�WKURXJK�WKH�FOLFNLQJ�RI�DQ�HOHFWURPDJQHW"�+LV�
ILUVW�LGHD�ZDV�WR�VHQG�QXPEHUV��D�GLJLW�DW�D�WLPH��ZLWK�GRWV�DQG�SDXVHV��7KH�
VHTXHQFH��������������ZRXOG�PHDQ������(YHU\�(QJOLVK�ZRUG�ZRXOG�EH�
DVVLJQHG�D�QXPEHU��DQG�WKH�WHOHJUDSKLVWV�DW�HDFK�HQG�RI�WKH�OLQH�ZRXOG�
ORRN�WKHP�XS�LQ�D�VSHFLDO�GLFWLRQDU\��0RUVH�VHW�DERXW�FUHDWLQJ�WKLV�
GLFWLRQDU\�KLPVHOI��ZDVWLQJ�PDQ\�KRXUV�LQVFULELQJ�LW�RQ�ODUJH�IROLRV�ƇƇ�+H�
FODLPHG�WKH�LGHD�LQ�KLV�ILUVW�WHOHJUDSK�SDWHQW��LQ�������
�
� 7KH�GLFWLRQDU\�RU�YRFDEXODU\�FRQVLVWV�RI�ZRUGV�DOSKDEHWLFDOO\�
DUUDQJHG�DQG�UHJXODUO\�QXPEHUHG��EHJLQQLQJ�ZLWK�WKH�OHWWHUV�RI�WKH�
DOSKDEHW��VR�WKDW�HDFK�ZRUG�LQ�WKH�ODQJXDJH�KDV�LWV�WHOHJUDSKLF�QXPEHU��
DQG�LV�GHVLJQDWHG�DW�SOHDVXUH��WKURXJK�WKH�VLJQV�RI�QXPHUDOV�Ƈ�
�
� 6HHNLQJ�HIILFLHQF\��KH�ZHLJKHG�WKH�FRVWV�DQG�SRVVLELOLWLHV�DFURVV�
VHYHUDO�LQWHUVHFWLQJ�SODQHV��7KHUH�ZDV�WKH�FRVW�RI�WUDQVPLVVLRQ�LWVHOI��WKH�
ZLUHV�ZRXOG�EH�H[SHQVLYH�DQG�ZRXOG�FRQYH\�RQO\�VR�PDQ\�SXOVHV�SHU�
PLQXWH��1XPEHUV�ZRXOG�EH�UHODWLYHO\�HDV\�WR�WUDQVPLW��%XW�WKHQ�WKHUH�ZDV�
WKH�H[WUD�FRVW�LQ�WLPH�DQG�GLIILFXOW\�IRU�WKH�WHOHJUDSKLVWV��7KH�LGHD�RI�FRGH�
ERRNV²ORRNXS�WDEOHV²VWLOO�KDG�SRVVLELOLWLHV��DQG�LW�HFKRHG�LQWR�WKH�IXWXUH��
DULVLQJ�DJDLQ�LQ�RWKHU�WHFKQRORJLHV��(YHQWXDOO\�LW�ZRUNHG�IRU�&KLQHVH�
WHOHJUDSK\��%XW�0RUVH�UHDOL]HG�WKDW�LW�ZRXOG�EH�KRSHOHVVO\�FXPEHUVRPH�
IRU�RSHUDWRUV�WR�SDJH�WKURXJK�D�GLFWLRQDU\�IRU�HYHU\�ZRUG��
� +LV�SURWpJp�$OIUHG�9DLO��PHDQZKLOH��ZDV�GHYHORSLQJ�D�VLPSOH�OHYHU�
NH\�E\�ZKLFK�DQ�RSHUDWRU�FRXOG�UDSLGO\�FORVH�DQG�RSHQ�WKH�HOHFWULF�FLUFXLW��



9DLO�DQG�0RUVH�WXUQHG�WR�WKH�LGHD�RI�D�FRGHG�DOSKDEHW��XVLQJ�VLJQV�DV�
VXUURJDWHV�IRU�WKH�OHWWHUV�DQG�WKXV�VSHOOLQJ�RXW�HYHU\�ZRUG��6RPHKRZ�WKH�
EDUH�VLJQV�ZRXOG�KDYH�WR�VWDQG�LQ�IRU�DOO�WKH�ZRUGV�RI�WKH�VSRNHQ�RU�
ZULWWHQ�ODQJXDJH��7KH\�KDG�WR�PDS�WKH�HQWLUH�ODQJXDJH�RQWR�D�VLQJOH�
GLPHQVLRQ�RI�SXOVHV��$W�ILUVW�WKH\�FRQFHLYHG�RI�D�V\VWHP�EXLOW�RQ�WZR�
HOHPHQWV��WKH�FOLFNV��QRZ�FDOOHG�GRWV��DQG�WKH�VSDFHV�LQ�EHWZHHQ��7KHQ��DV�
WKH\�ILGGOHG�ZLWK�WKH�SURWRW\SH�NH\SDG��WKH\�FDPH�XS�ZLWK�D�WKLUG�VLJQ��WKH�
OLQH�RU�GDVK��³ZKHQ�WKH�FLUFXLW�ZDV�FORVHG�D�ORQJHU�WLPH�WKDQ�ZDV�
QHFHVVDU\�WR�PDNH�D�GRW�´Ƈ��7KH�FRGH�EHFDPH�NQRZQ�DV�WKH�GRW�DQG�GDVK�
DOSKDEHW��EXW�WKH�XQPHQWLRQHG�VSDFH�UHPDLQHG�MXVW�DV�LPSRUWDQW��0RUVH�
FRGH�ZDV�QRW�D�ELQDU\�ODQJXDJH�Ƈ��7KDW�KXPDQV�FRXOG�OHDUQ�WKLV�QHZ�
ODQJXDJH�ZDV��DW�ILUVW��ZRQGURXV��7KH\�ZRXOG�KDYH�WR�PDVWHU�WKH�FRGLQJ�
V\VWHP�DQG�WKHQ�SHUIRUP�D�FRQWLQXRXV�DFW�RI�GRXEOH�WUDQVODWLRQ��ODQJXDJH�
WR�VLJQV��PLQG�WR�ILQJHUV��2QH�ZLWQHVV�ZDV�DPD]HG�DW�KRZ�WKH�
WHOHJUDSKLVWV�LQWHUQDOL]HG�WKHVH�VNLOOV��
�
� 7KH�FOHUNV�ZKR�DWWHQG�DW�WKH�UHFRUGLQJ�LQVWUXPHQW�EHFRPH�VR�H[SHUW�
LQ�WKHLU�FXULRXV�KLHURJO\SKLFV��WKDW�WKH\�GR�QRW�QHHG�WR�ORRN�DW�WKH�SULQWHG�
UHFRUG�WR�NQRZ�ZKDW�WKH�PHVVDJH�XQGHU�UHFHSWLRQ�LV��WKH�UHFRUGLQJ�
LQVWUXPHQW�KDV�IRU�WKHP�DQ�LQWHOOLJLEOH�DUWLFXODWH�ODQJXDJH��7KH\�
XQGHUVWDQG�LWV�VSHHFK��7KH\�FDQ�FORVH�WKHLU�H\HV�DQG�OLVWHQ�WR�WKH�VWUDQJH�
FOLFNLQJ�WKDW�LV�JRLQJ�RQ�FORVH�WR�WKHLU�HDU�ZKLOVW�WKH�SULQWLQJ�LV�LQ�SURJUHVV��
DQG�DW�RQFH�VD\�ZKDW�LW�DOO�PHDQV�Ƈ�
�
� ,Q�WKH�QDPH�RI�VSHHG��0RUVH�DQG�9DLO�KDG�UHDOL]HG�WKDW�WKH\�FRXOG�
VDYH�VWURNHV�E\�UHVHUYLQJ�WKH�VKRUWHU�VHTXHQFHV�RI�GRWV�DQG�GDVKHV�IRU�WKH�
PRVW�FRPPRQ�OHWWHUV��%XW�ZKLFK�OHWWHUV�ZRXOG�EH�XVHG�PRVW�RIWHQ"�/LWWOH�
ZDV�NQRZQ�DERXW�WKH�DOSKDEHW¶V�VWDWLVWLFV��,Q�VHDUFK�RI�GDWD�RQ�WKH�OHWWHUV¶�
UHODWLYH�IUHTXHQFLHV��9DLO�ZDV�LQVSLUHG�WR�YLVLW�WKH�ORFDO�QHZVSDSHU�RIILFH�
LQ�0RUULVWRZQ��1HZ�-HUVH\��DQG�ORRN�RYHU�WKH�W\SH�FDVHV�Ƈ�+H�IRXQG�D�
VWRFN�RI�WZHOYH�WKRXVDQG�(¶V��QLQH�WKRXVDQG�7¶V��DQG�RQO\�WZR�KXQGUHG�
=¶V��+H�DQG�0RUVH�UHDUUDQJHG�WKH�DOSKDEHW�DFFRUGLQJO\��7KH\�KDG�
RULJLQDOO\�XVHG�GDVK�GDVK�GRW�WR�UHSUHVHQW�7��WKH�VHFRQG�PRVW�FRPPRQ�



OHWWHU��QRZ�WKH\�SURPRWHG�7�WR�D�VLQJOH�GDVK��WKXV�VDYLQJ�WHOHJUDSK�
RSHUDWRUV�XQFRXQWDEOH�ELOOLRQV�RI�NH\�WDSV�LQ�WKH�ZRUOG�WR�FRPH��/RQJ�
DIWHUZDUG��LQIRUPDWLRQ�WKHRULVWV�FDOFXODWHG�WKDW�WKH\�KDG�FRPH�ZLWKLQ����
SHUFHQW�RI�DQ�RSWLPDO�DUUDQJHPHQW�IRU�WHOHJUDSKLQJ�(QJOLVK�WH[W�Ƈ�
� 1R�VXFK�VFLHQFH��QR�VXFK�SUDJPDWLVP�LQIRUPHG�WKH�ODQJXDJH�RI�WKH�
GUXPV��<HW�WKHUH�KDG�EHHQ�D�SUREOHP�WR�VROYH��MXVW�DV�WKHUH�ZDV�LQ�WKH�
GHVLJQ�RI�D�FRGH�IRU�WHOHJUDSKHUV��KRZ�WR�PDS�DQ�HQWLUH�ODQJXDJH�RQWR�D�
RQH�GLPHQVLRQDO�VWUHDP�RI�WKH�EDUHVW�VRXQGV��7KLV�GHVLJQ�SUREOHP�ZDV�
VROYHG�FROOHFWLYHO\�E\�JHQHUDWLRQV�RI�GUXPPHUV�LQ�D�FHQWXULHV�ORQJ�
SURFHVV�RI�VRFLDO�HYROXWLRQ��%\�WKH�HDUO\�WZHQWLHWK�FHQWXU\�WKH�DQDORJ\�WR�
WKH�WHOHJUDSK�ZDV�DSSDUHQW�WR�(XURSHDQV�VWXG\LQJ�$IULFD��³2QO\�D�IHZ�
GD\V�DJR�,�UHDG�LQ�WKH�7LPHV�´�&DSWDLQ�5REHUW�6XWKHUODQG�5DWWUD\�UHSRUWHG�
WR�WKH�5R\DO�$IULFDQ�6RFLHW\�LQ�/RQGRQ��³KRZ�D�UHVLGHQW�LQ�RQH�SDUW�RI�
$IULFD�KHDUG�RI�WKH�GHDWK²LQ�DQRWKHU�DQG�IDU�UHPRWH�SDUW�RI�WKH�
FRQWLQHQW²RI�D�(XURSHDQ�EDE\��DQG�KRZ�WKLV�QHZV�ZDV�FDUULHG�E\�PHDQV�
RI�GUXPV��ZKLFK�ZHUH�XVHG��LW�ZDV�VWDWHG��µRQ�WKH�0RUVH�SULQFLSOH¶²LW�LV�
DOZD\V�µWKH�0RUVH�SULQFLSOH�¶´Ƈ�
� %XW�WKH�REYLRXV�DQDORJ\�OHG�SHRSOH�DVWUD\��7KH\�IDLOHG�WR�GHFLSKHU�
WKH�FRGH�RI�WKH�GUXPV�EHFDXVH��LQ�HIIHFW��WKHUH�ZDV�QR�FRGH��0RUVH�KDG�
ERRWVWUDSSHG�KLV�V\VWHP�IURP�D�PLGGOH�V\PEROLF�OD\HU��WKH�ZULWWHQ�
DOSKDEHW��LQWHUPHGLDWH�EHWZHHQ�VSHHFK�DQG�KLV�ILQDO�FRGH��+LV�GRWV�DQG�
GDVKHV�KDG�QR�GLUHFW�FRQQHFWLRQ�WR�VRXQG��WKH\�UHSUHVHQWHG�OHWWHUV��ZKLFK�
IRUPHG�ZULWWHQ�ZRUGV��ZKLFK�UHSUHVHQWHG�WKH�VSRNHQ�ZRUGV�LQ�WXUQ��7KH�
GUXPPHUV�FRXOG�QRW�EXLOG�RQ�DQ�LQWHUPHGLDWH�FRGH²WKH\�FRXOG�QRW�
DEVWUDFW�WKURXJK�D�OD\HU�RI�V\PEROV²EHFDXVH�WKH�$IULFDQ�ODQJXDJHV��OLNH�
DOO�EXW�D�IHZ�GR]HQ�RI�WKH�VL[�WKRXVDQG�ODQJXDJHV�VSRNHQ�LQ�WKH�PRGHUQ�
ZRUOG��ODFNHG�DQ�DOSKDEHW��7KH�GUXPV�PHWDPRUSKRVHG�VSHHFK��
� ,W�IHOO�WR�-RKQ�)��&DUULQJWRQ�WR�H[SODLQ��$Q�(QJOLVK�PLVVLRQDU\��ERUQ�
LQ������LQ�1RUWKDPSWRQVKLUH��&DUULQJWRQ�OHIW�IRU�$IULFD�DW�WKH�DJH�RI�
WZHQW\�IRXU�DQG�$IULFD�EHFDPH�KLV�OLIHWLPH�KRPH��7KH�GUXPV�FDXJKW�KLV�
DWWHQWLRQ�HDUO\��DV�KH�WUDYHOHG�IURP�WKH�%DSWLVW�0LVVLRQDU\�6RFLHW\�VWDWLRQ�
LQ�<DNXVX��RQ�WKH�8SSHU�&RQJR�5LYHU��WKURXJK�WKH�YLOODJHV�RI�WKH�
%DPEROH�IRUHVW��2QH�GD\�KH�PDGH�DQ�LPSURPSWX�WULS�WR�WKH�VPDOO�WRZQ�RI�



<DRQJDPD�DQG�ZDV�VXUSULVHG�WR�ILQG�D�WHDFKHU��PHGLFDO�DVVLVWDQW��DQG�
FKXUFK�PHPEHUV�DOUHDG\�DVVHPEOHG�IRU�KLV�DUULYDO��7KH\�KDG�KHDUG�WKH�
GUXPV��WKH\�H[SODLQHG��(YHQWXDOO\�KH�UHDOL]HG�WKDW�WKH�GUXPV�FRQYH\HG�QRW�
MXVW�DQQRXQFHPHQWV�DQG�ZDUQLQJV�EXW�SUD\HUV��SRHWU\��DQG�HYHQ�MRNHV��7KH�
GUXPPHUV�ZHUH�QRW�VLJQDOLQJ�EXW�WDONLQJ��WKH\�VSRNH�D�VSHFLDO��DGDSWHG�
ODQJXDJH��
� (YHQWXDOO\�&DUULQJWRQ�KLPVHOI�OHDUQHG�WR�GUXP��+H�GUXPPHG�PDLQO\�
LQ�.HOH��D�ODQJXDJH�RI�WKH�%DQWX�IDPLO\�LQ�ZKDW�LV�QRZ�HDVWHUQ�=DLUH��³+H�
LV�QRW�UHDOO\�D�(XURSHDQ��GHVSLWH�WKH�FRORU�RI�KLV�VNLQ�´Ƈ�D�/RNHOH�YLOODJHU�
VDLG�RI�&DUULQJWRQ��³+H�XVHG�WR�EH�IURP�RXU�YLOODJH��RQH�RI�XV��$IWHU�KH�
GLHG��WKH�VSLULWV�PDGH�D�PLVWDNH�DQG�VHQW�KLP�RII�IDU�DZD\�WR�D�YLOODJH�RI�
ZKLWHV�WR�HQWHU�LQWR�WKH�ERG\�RI�D�OLWWOH�EDE\�ZKR�ZDV�ERUQ�RI�D�ZKLWH�
ZRPDQ�LQVWHDG�RI�RQH�RI�RXUV��%XW�EHFDXVH�KH�EHORQJV�WR�XV��KH�FRXOG�QRW�
IRUJHW�ZKHUH�KH�FDPH�IURP�DQG�VR�KH�FDPH�EDFN�´�7KH�YLOODJHU�DGGHG�
JHQHURXVO\��³,I�KH�LV�D�ELW�DZNZDUG�RQ�WKH�GUXPV��WKLV�LV�EHFDXVH�RI�WKH�
SRRU�HGXFDWLRQ�WKDW�WKH�ZKLWHV�JDYH�KLP�´�&DUULQJWRQ¶V�OLIH�LQ�$IULFD�
VSDQQHG�IRXU�GHFDGHV��+H�EHFDPH�DQ�DFFRPSOLVKHG�ERWDQLVW��
DQWKURSRORJLVW��DQG�DERYH�DOO�OLQJXLVW��DXWKRULWDWLYH�RQ�WKH�VWUXFWXUH�RI�
$IULFDQ�ODQJXDJH�IDPLOLHV��WKRXVDQGV�RI�GLDOHFWV�DQG�VHYHUDO�KXQGUHG�
GLVWLQFW�ODQJXDJHV��+H�QRWLFHG�KRZ�ORTXDFLRXV�D�JRRG�GUXPPHU�KDG�WR�EH��
+H�ILQDOO\�SXEOLVKHG�KLV�GLVFRYHULHV�DERXW�GUXPV�LQ�������LQ�D�VOLP�
YROXPH�WLWOHG�7KH�7DONLQJ�'UXPV�RI�$IULFD��
� ,Q�VROYLQJ�WKH�HQLJPD�RI�WKH�GUXPV��&DUULQJWRQ�IRXQG�WKH�NH\�LQ�D�
FHQWUDO�IDFW�DERXW�WKH�UHOHYDQW�$IULFDQ�ODQJXDJHV��7KH\�DUH�WRQDO�
ODQJXDJHV��LQ�ZKLFK�PHDQLQJ�LV�GHWHUPLQHG�DV�PXFK�E\�ULVLQJ�RU�IDOOLQJ�
SLWFK�FRQWRXUV�DV�E\�GLVWLQFWLRQV�EHWZHHQ�FRQVRQDQWV�RU�YRZHOV��7KLV�
IHDWXUH�LV�PLVVLQJ�IURP�PRVW�,QGR�(XURSHDQ�ODQJXDJHV��LQFOXGLQJ�(QJOLVK��
ZKLFK�XVHV�WRQH�RQO\�LQ�OLPLWHG��V\QWDFWLFDO�ZD\V��IRU�H[DPSOH��WR�
GLVWLQJXLVK�TXHVWLRQV��³\RX�DUH�KDSS\ ´��IURP�GHFODUDWLRQV��³\RX�DUH�
KDSS\ ´���%XW�IRU�RWKHU�ODQJXDJHV��LQFOXGLQJ��PRVW�IDPRXVO\��0DQGDULQ�
DQG�&DQWRQHVH��WRQH�KDV�SULPDU\�VLJQLILFDQFH�LQ�GLVWLQJXLVKLQJ�ZRUGV��6R�
LW�GRHV�LQ�PRVW�$IULFDQ�ODQJXDJHV��(YHQ�ZKHQ�(XURSHDQV�OHDUQHG�WR�
FRPPXQLFDWH�LQ�WKHVH�ODQJXDJHV��WKH\�JHQHUDOO\�IDLOHG�WR�JUDVS�WKH�



LPSRUWDQFH�RI�WRQDOLW\��EHFDXVH�WKH\�KDG�QR�H[SHULHQFH�ZLWK�LW��:KHQ�WKH\�
WUDQVOLWHUDWHG�WKH�ZRUGV�WKH\�KHDUG�LQWR�WKH�/DWLQ�DOSKDEHW��WKH\�
GLVUHJDUGHG�SLWFK�DOWRJHWKHU��,Q�HIIHFW��WKH\�ZHUH�FRORU�EOLQG��
� 7KUHH�GLIIHUHQW�.HOH�ZRUGV�DUH�WUDQVOLWHUDWHG�E\�(XURSHDQV�DV�OLVDND��
7KH�ZRUGV�DUH�GLVWLQJXLVKHG�RQO\�E\�WKHLU�VSHHFK�WRQHV��7KXV�OLVDND�ZLWK�
WKUHH�ORZ�V\OODEOHV�LV�D�SXGGOH��OLVDND��WKH�ODVW�V\OODEOH�ULVLQJ��QRW�
QHFHVVDULO\�VWUHVVHG��LV�D�SURPLVH��DQG�OLVDND�LV�D�SRLVRQ��/LDOD�PHDQV�ILDQFpH�
DQG�OLDOD��UXEELVK�SLW��,Q�WUDQVOLWHUDWLRQ�WKH\�DSSHDU�WR�EH�KRPRQ\PV��EXW�
WKH\�DUH�QRW��&DUULQJWRQ��DIWHU�WKH�OLJKW�GDZQHG��UHFDOOHG��³,�PXVW�KDYH�
EHHQ�JXLOW\�PDQ\�D�WLPH�RI�DVNLQJ�D�ER\�WR�µSDGGOH�IRU�D�ERRN¶�RU�WR�µILVK�
WKDW�KLV�IULHQG�LV�FRPLQJ�¶�´Ƈ�(XURSHDQV�MXVW�ODFNHG�WKH�HDU�IRU�WKH�
GLVWLQFWLRQV��&DUULQJWRQ�VDZ�KRZ�FRPLFDO�WKH�FRQIXVLRQ�FRXOG�EHFRPH��
�
� DODPEDND�ERLOL�>±�B�±�±�B�B�B@� �KH�ZDWFKHG�WKH�ULYHUEDQN�
�
� DODPEDND�ERLOL�>±�±�±�±�B�±�B@� �KH�ERLOHG�KLV�PRWKHU�LQ�ODZ�
�
� 6LQFH�WKH�ODWH�QLQHWHHQWK�FHQWXU\��OLQJXLVWV�KDYH�LGHQWLILHG�WKH�
SKRQHPH�DV�WKH�VPDOOHVW�DFRXVWLF�XQLW�WKDW�PDNHV�D�GLIIHUHQFH�LQ�PHDQLQJ��
7KH�(QJOLVK�ZRUG�FKXFN�FRPSULVHV�WKUHH�SKRQHPHV��GLIIHUHQW�PHDQLQJV�
FDQ�EH�FUHDWHG�E\�FKDQJLQJ�FK�WR�G��RU�X�WR�H��RU�FN�WR�P��,W�LV�D�XVHIXO�
FRQFHSW�EXW�DQ�LPSHUIHFW�RQH��OLQJXLVWV�KDYH�IRXQG�LW�VXUSULVLQJO\�GLIILFXOW�
WR�DJUHH�RQ�DQ�H[DFW�LQYHQWRU\�RI�SKRQHPHV�IRU�(QJOLVK�RU�DQ\�RWKHU�
ODQJXDJH��PRVW�HVWLPDWHV�IRU�(QJOLVK�DUH�LQ�WKH�YLFLQLW\�RI�IRUW\�ILYH���7KH�
SUREOHP�LV�WKDW�D�VWUHDP�RI�VSHHFK�LV�D�FRQWLQXXP��D�OLQJXLVW�PD\�
DEVWUDFWO\��DQG�DUELWUDULO\��EUHDN�LW�LQWR�GLVFUHWH�XQLWV��EXW�WKH�
PHDQLQJIXOQHVV�RI�WKHVH�XQLWV�YDULHV�IURP�VSHDNHU�WR�VSHDNHU�DQG�GHSHQGV�
RQ�WKH�FRQWH[W��0RVW�VSHDNHUV¶�LQVWLQFWV�DERXW�SKRQHPHV�DUH�ELDVHG��WRR��
E\�WKHLU�NQRZOHGJH�RI�WKH�ZULWWHQ�DOSKDEHW��ZKLFK�FRGLILHV�ODQJXDJH�LQ�LWV�
RZQ�VRPHWLPHV�DUELWUDU\�ZD\V��,Q�DQ\�FDVH��WRQDO�ODQJXDJHV��ZLWK�WKHLU�
H[WUD�YDULDEOH��FRQWDLQ�PDQ\�PRUH�SKRQHPHV�WKDQ�ZHUH�ILUVW�DSSDUHQW�WR�
LQH[SHULHQFHG�OLQJXLVWV��
� $V�WKH�VSRNHQ�ODQJXDJHV�RI�$IULFD�HOHYDWHG�WRQDOLW\�WR�D�FUXFLDO�UROH��



WKH�GUXP�ODQJXDJH�ZHQW�D�GLIILFXOW�VWHS�IXUWKHU��,W�HPSOR\HG�WRQH�DQG�RQO\�
WRQH��,W�ZDV�D�ODQJXDJH�RI�D�VLQJOH�SDLU�RI�SKRQHPHV��D�ODQJXDJH�
FRPSRVHG�HQWLUHO\�RI�SLWFK�FRQWRXUV��7KH�GUXPV�YDULHG�LQ�PDWHULDOV�DQG�
FUDIW��6RPH�ZHUH�VOLW�JRQJV��WXEHV�RI�SDGDXN�ZRRG��KROORZ��FXW�ZLWK�D�
ORQJ�DQG�QDUURZ�PRXWK�WR�PDNH�D�KLJK�VRXQGLQJ�OLS�DQG�D�ORZ�VRXQGLQJ�
OLS��RWKHUV�KDG�VNLQ�WRSV��DQG�WKHVH�ZHUH�XVHG�LQ�SDLUV��$OO�WKDW�PDWWHUHG�
ZDV�IRU�WKH�GUXPV�WR�VRXQG�WZR�GLVWLQFW�QRWHV��DW�DQ�LQWHUYDO�RI�DERXW�D�
PDMRU�WKLUG��
� 6R�LQ�PDSSLQJ�WKH�VSRNHQ�ODQJXDJH�WR�WKH�GUXP�ODQJXDJH��
LQIRUPDWLRQ�ZDV�ORVW��7KH�GUXP�WDON�ZDV�VSHHFK�ZLWK�D�GHILFLW��)RU�HYHU\�
YLOODJH�DQG�HYHU\�WULEH��WKH�GUXP�ODQJXDJH�EHJDQ�ZLWK�WKH�VSRNHQ�ZRUG�
DQG�VKHG�WKH�FRQVRQDQWV�DQG�YRZHOV��7KDW�ZDV�D�ORW�WR�ORVH��7KH�UHPDLQLQJ�
LQIRUPDWLRQ�VWUHDP�ZRXOG�EH�ULGGOHG�ZLWK�DPELJXLW\��$�GRXEOH�VWURNH�RQ�
WKH�KLJK�WRQH�OLS�RI�WKH�GUXP�>±�±@�PDWFKHG�WKH�WRQDO�SDWWHUQ�RI�WKH�.HOH�
ZRUG�IRU�IDWKHU��VDQJR��EXW�QDWXUDOO\�LW�FRXOG�MXVW�DV�ZHOO�EH�VRQJH��WKH�
PRRQ��NRNR��IRZO��IHOH��D�VSHFLHV�RI�ILVK��RU�DQ\�RWKHU�ZRUG�RI�WZR�KLJK�
WRQHV��(YHQ�WKH�OLPLWHG�GLFWLRQDU\�RI�WKH�PLVVLRQDULHV�DW�<DNXVX�FRQWDLQHG�
����VXFK�ZRUGV�Ƈ�+DYLQJ�UHGXFHG�VSRNHQ�ZRUGV��LQ�DOO�WKHLU�VRQLF�ULFKQHVV��
WR�VXFK�D�PLQLPDO�FRGH��KRZ�FRXOG�WKH�GUXPV�GLVWLQJXLVK�WKHP"�7KH�
DQVZHU�OD\�SDUWO\�LQ�VWUHVV�DQG�WLPLQJ��EXW�WKHVH�FRXOG�QRW�FRPSHQVDWH�IRU�
WKH�ODFN�RI�FRQVRQDQWV�DQG�YRZHOV��7KXV��&DUULQJWRQ�GLVFRYHUHG��D�
GUXPPHU�ZRXOG�LQYDULDEO\�DGG�³D�OLWWOH�SKUDVH´�WR�HDFK�VKRUW�ZRUG��6RQJH��
WKH�PRRQ��LV�UHQGHUHG�DV�VRQJH�OL�WDQJH�OD�PDQJD²³WKH�PRRQ�ORRNV�GRZQ�
DW�WKH�HDUWK�´�.RNR��WKH�IRZO��LV�UHQGHUHG�NRNR�RORQJR�OD�ERNLRNLR²³WKH�
IRZO��WKH�OLWWOH�RQH�WKDW�VD\V�NLRNLR�´�7KH�H[WUD�GUXPEHDWV��IDU�IURP�EHLQJ�
H[WUDQHRXV��SURYLGH�FRQWH[W��(YHU\�DPELJXRXV�ZRUG�EHJLQV�LQ�D�FORXG�RI�
SRVVLEOH�DOWHUQDWLYH�LQWHUSUHWDWLRQV��WKHQ�WKH�XQZDQWHG�SRVVLELOLWLHV�
HYDSRUDWH��7KLV�WDNHV�SODFH�EHORZ�WKH�OHYHO�RI�FRQVFLRXVQHVV��/LVWHQHUV�DUH�
KHDULQJ�RQO\�VWDFFDWR�GUXP�WRQHV��ORZ�DQG�KLJK��EXW�LQ�HIIHFW�WKH\�³KHDU´�
WKH�PLVVLQJ�FRQVRQDQWV�DQG�YRZHOV��WRR��)RU�WKDW�PDWWHU��WKH\�KHDU�ZKROH�
SKUDVHV��QRW�LQGLYLGXDO�ZRUGV��³$PRQJ�SHRSOHV�ZKR�NQRZ�QRWKLQJ�RI�
ZULWLQJ�RU�JUDPPDU��D�ZRUG�SHU�VH��FXW�RXW�RI�LWV�VRXQG�JURXS��VHHPV�
DOPRVW�WR�FHDVH�WR�EH�DQ�LQWHOOLJLEOH�DUWLFXODWLRQ�´Ƈ�&DSWDLQ�5DWWUD\�



UHSRUWHG��
� 7KH�VWHUHRW\SHG�ORQJ�WDLOV�IODS�DORQJ��WKHLU�UHGXQGDQF\�RYHUFRPLQJ�
DPELJXLW\��7KH�GUXP�ODQJXDJH�LV�FUHDWLYH��IUHHO\�JHQHUDWLQJ�QHRORJLVPV�
IRU�LQQRYDWLRQV�IURP�WKH�QRUWK��VWHDPERDWV��FLJDUHWWHV��DQG�WKH�&KULVWLDQ�
JRG�EHLQJ�WKUHH�WKDW�&DUULQJWRQ�SDUWLFXODUO\�QRWHG��%XW�GUXPPHUV�EHJLQ�E\�
OHDUQLQJ�WKH�WUDGLWLRQDO�IL[HG�IRUPXODV��,QGHHG��WKH�IRUPXODV�RI�WKH�$IULFDQ�
GUXPPHUV�VRPHWLPHV�SUHVHUYH�DUFKDLF�ZRUGV�WKDW�KDYH�EHHQ�IRUJRWWHQ�LQ�
WKH�HYHU\GD\�ODQJXDJH��)RU�WKH�<DXQGH��WKH�HOHSKDQW�LV�DOZD\V�³WKH�JUHDW�
DZNZDUG�RQH�´Ƈ�7KH�UHVHPEODQFH�WR�+RPHULF�IRUPXODV²QRW�PHUHO\�=HXV��
EXW�=HXV�WKH�FORXG�JDWKHUHU��QRW�MXVW�WKH�VHD��EXW�WKH�ZLQH�GDUN�VHD²LV�QR�
DFFLGHQW��,Q�DQ�RUDO�FXOWXUH��LQVSLUDWLRQ�KDV�WR�VHUYH�FODULW\�DQG�PHPRU\�
ILUVW��7KH�0XVHV�DUH�WKH�GDXJKWHUV�RI�0QHPRV\QH��
� 1HLWKHU�.HOH�QRU�(QJOLVK�\HW�KDG�ZRUGV�WR�VD\��DOORFDWH�H[WUD�ELWV�IRU�
GLVDPELJXDWLRQ�DQG�HUURU�FRUUHFWLRQ��<HW�WKLV�LV�ZKDW�WKH�GUXP�ODQJXDJH�
GLG��5HGXQGDQF\²LQHIILFLHQW�E\�GHILQLWLRQ²VHUYHV�DV�WKH�DQWLGRWH�WR�
FRQIXVLRQ��,W�SURYLGHV�VHFRQG�FKDQFHV��(YHU\�QDWXUDO�ODQJXDJH�KDV�
UHGXQGDQF\�EXLOW�LQ��WKLV�LV�ZK\�SHRSOH�FDQ�XQGHUVWDQG�WH[W�ULGGOHG�ZLWK�
HUURUV�DQG�ZK\�WKH\�FDQ�XQGHUVWDQG�FRQYHUVDWLRQ�LQ�D�QRLV\�URRP��7KH�
QDWXUDO�UHGXQGDQF\�RI�(QJOLVK�PRWLYDWHV�WKH�IDPRXV�1HZ�<RUN�&LW\�
VXEZD\�SRVWHU�RI�WKH�����V��DQG�WKH�SRHP�E\�-DPHV�0HUULOO���
�
� LI�X�FQ�UG�WKV�
�
� X�FQ�JW�D�JG�ME�Z�KL�SD��
�
� �³7KLV�FRXQWHUVSHOO�PD\�VDYH�\RXU�VRXO�´Ƈ�0HUULOO�DGGV���0RVW�RI�WKH�
WLPH��UHGXQGDQF\�LQ�ODQJXDJH�LV�MXVW�SDUW�RI�WKH�EDFNJURXQG��)RU�D�
WHOHJUDSKLVW�LW�LV�DQ�H[SHQVLYH�ZDVWH��)RU�DQ�$IULFDQ�GUXPPHU�LW�LV�
HVVHQWLDO��$QRWKHU�VSHFLDOL]HG�ODQJXDJH�SURYLGHV�D�SHUIHFW�DQDORJ��WKH�
ODQJXDJH�RI�DYLDWLRQ�UDGLR��1XPEHUV�DQG�OHWWHUV�PDNH�XS�PXFK�RI�WKH�
LQIRUPDWLRQ�SDVVHG�EHWZHHQ�SLORWV�DQG�DLU�WUDIILF�FRQWUROOHUV��DOWLWXGHV��
YHFWRUV��DLUFUDIW�WDLO�QXPEHUV��UXQZD\�DQG�WD[LZD\�LGHQWLILHUV��UDGLR�
IUHTXHQFLHV��7KLV�LV�FULWLFDO�FRPPXQLFDWLRQ�RYHU�D�QRWRULRXVO\�QRLV\�



FKDQQHO��VR�D�VSHFLDOL]HG�DOSKDEHW�LV�HPSOR\HG�WR�PLQLPL]H�DPELJXLW\��
7KH�VSRNHQ�OHWWHUV�%�DQG�9�DUH�HDV\�WR�FRQIXVH��EUDYR�DQG�YLFWRU�DUH�VDIHU��
0�DQG�1�EHFRPH�PLNH�DQG�QRYHPEHU��,Q�WKH�FDVH�RI�QXPEHUV��ILYH�DQG�
QLQH��SDUWLFXODUO\�SURQH�WR�FRQIXVLRQ��DUH�VSRNHQ�DV�ILIH�DQG�QLQHU��7KH�
H[WUD�V\OODEOHV�SHUIRUP�WKH�VDPH�IXQFWLRQ�DV�WKH�H[WUD�YHUERVLW\�RI�WKH�
WDONLQJ�GUXPV��
� $IWHU�SXEOLVKLQJ�KLV�ERRN��-RKQ�&DUULQJWRQ�FDPH�DFURVV�D�
PDWKHPDWLFDO�ZD\�WR�XQGHUVWDQG�WKLV�SRLQW��$�SDSHU�E\�D�%HOO�/DEV�
WHOHSKRQH�HQJLQHHU��5DOSK�+DUWOH\��HYHQ�KDG�D�UHOHYDQW�ORRNLQJ�IRUPXOD��
+� �Q�ORJ�V��ZKHUH�+�LV�WKH�DPRXQW�RI�LQIRUPDWLRQ��Q�LV�WKH�QXPEHU�RI�
V\PEROV�LQ�WKH�PHVVDJH��DQG�V�LV�WKH�QXPEHU�RI�V\PEROV�DYDLODEOH�LQ�WKH�
ODQJXDJH�Ƈ�+DUWOH\¶V�\RXQJHU�FROOHDJXH�&ODXGH�6KDQQRQ�ODWHU�SXUVXHG�WKLV�
OHDG��DQG�RQH�RI�KLV�WRXFKVWRQH�SURMHFWV�EHFDPH�D�SUHFLVH�PHDVXUHPHQW�RI�
WKH�UHGXQGDQF\�LQ�(QJOLVK��6\PEROV�FRXOG�EH�ZRUGV��SKRQHPHV��RU�GRWV�
DQG�GDVKHV��7KH�GHJUHH�RI�FKRLFH�ZLWKLQ�D�V\PERO�VHW�YDULHG²D�WKRXVDQG�
ZRUGV�RU�IRUW\�ILYH�SKRQHPHV�RU�WZHQW\�VL[�OHWWHUV�RU�WKUHH�W\SHV�RI�
LQWHUUXSWLRQ�LQ�DQ�HOHFWULFDO�FLUFXLW��7KH�IRUPXOD�TXDQWLILHG�D�VLPSOH�
HQRXJK�SKHQRPHQRQ��VLPSOH��DQ\ZD\��RQFH�LW�ZDV�QRWLFHG���WKH�IHZHU�
V\PEROV�DYDLODEOH��WKH�PRUH�RI�WKHP�PXVW�EH�WUDQVPLWWHG�WR�JHW�DFURVV�D�
JLYHQ�DPRXQW�RI�LQIRUPDWLRQ��)RU�WKH�$IULFDQ�GUXPPHUV��PHVVDJHV�QHHG�
WR�EH�DERXW�HLJKW�WLPHV�DV�ORQJ�DV�WKHLU�VSRNHQ�HTXLYDOHQWV��
� +DUWOH\�WRRN�VRPH�SDLQV�WR�MXVWLI\�KLV�XVH�RI�WKH�ZRUG�LQIRUPDWLRQ��
³$V�FRPPRQO\�XVHG��LQIRUPDWLRQ�LV�D�YHU\�HODVWLF�WHUP�´�KH�ZURWH��³DQG�LW�
ZLOO�ILUVW�EH�QHFHVVDU\�WR�VHW�XS�IRU�LW�D�PRUH�VSHFLILF�PHDQLQJ�´�+H�
SURSRVHG�WR�WKLQN�RI�LQIRUPDWLRQ�³SK\VLFDOO\´²KLV�ZRUG²UDWKHU�WKDQ�
SV\FKRORJLFDOO\��+H�IRXQG�WKH�FRPSOLFDWLRQV�PXOWLSO\LQJ��6RPHZKDW�
SDUDGR[LFDOO\��WKH�FRPSOH[LW\�DURVH�IURP�WKH�LQWHUPHGLDWH�OD\HUV�RI�
V\PEROV��OHWWHUV�RI�WKH�DOSKDEHW��RU�GRWV�DQG�GDVKHV��ZKLFK�ZHUH�GLVFUHWH�
DQG�WKHUHIRUH�HDVLO\�FRXQWDEOH�LQ�WKHPVHOYHV��+DUGHU�WR�PHDVXUH�ZHUH�WKH�
FRQQHFWLRQV�EHWZHHQ�WKHVH�VWDQG�LQV�DQG�WKH�ERWWRP�OD\HU��WKH�KXPDQ�
YRLFH�LWVHOI��,W�ZDV�WKLV�VWUHDP�RI�PHDQLQJIXO�VRXQG�WKDW�VWLOO�VHHPHG��WR�D�
WHOHSKRQH�HQJLQHHU�DV�PXFK�DV�DQ�$IULFDQ�GUXPPHU��WKH�UHDO�VWXII�RI�
FRPPXQLFDWLRQ��HYHQ�LI�WKH�VRXQG��LQ�WXUQ��VHUYHG�DV�D�FRGH�IRU�WKH�



NQRZOHGJH�RU�PHDQLQJ�EHORZ��,Q�DQ\�FDVH�+DUWOH\�WKRXJKW�DQ�HQJLQHHU�
VKRXOG�EH�DEOH�WR�JHQHUDOL]H�RYHU�DOO�FDVHV�RI�FRPPXQLFDWLRQ��ZULWLQJ�DQG�
WHOHJUDSK�FRGHV�DV�ZHOO�DV�WKH�SK\VLFDO�WUDQVPLVVLRQ�RI�VRXQG�E\�PHDQV�RI�
HOHFWURPDJQHWLF�ZDYHV�DORQJ�WHOHSKRQH�ZLUHV�RU�WKURXJK�WKH�HWKHU��
� +H�NQHZ�QRWKLQJ�RI�WKH�GUXPV��RI�FRXUVH��$QG�QR�VRRQHU�GLG�-RKQ�
&DUULQJWRQ�FRPH�WR�XQGHUVWDQG�WKHP�WKDQ�WKH\�EHJDQ�WR�IDGH�IURP�WKH�
$IULFDQ�VFHQH��+H�VDZ�/RNHOH�\RXWK�SUDFWLFLQJ�WKH�GUXPV�OHVV�DQG�OHVV��
VFKRROER\V�ZKR�GLG�QRW�HYHQ�OHDUQ�WKHLU�RZQ�GUXP�QDPHV�Ƈ�+H�UHJUHWWHG�LW��
+H�KDG�PDGH�WKH�WDONLQJ�GUXPV�D�SDUW�RI�KLV�RZQ�OLIH��,Q������D�YLVLWRU�
IURP�WKH�8QLWHG�6WDWHV�IRXQG�KLP�UXQQLQJ�D�PLVVLRQ�VFKRRO�LQ�WKH�
&RQJROHVH�RXWSRVW�RI�<DOHPED�Ƈ�&DUULQJWRQ�VWLOO�ZDONHG�GDLO\�LQ�WKH�
MXQJOH��DQG�ZKHQ�LW�ZDV�WLPH�IRU�OXQFK�KLV�ZLIH�ZRXOG�VXPPRQ�KLP�ZLWK�D�
IDVW�WDWWRR��6KH�GUXPPHG��³:KLWH�PDQ�VSLULW�LQ�IRUHVW�FRPH�FRPH�WR�KRXVH�
RI�VKLQJOHV�KLJK�XS�DERYH�RI�ZKLWH�PDQ�VSLULW�LQ�IRUHVW��:RPDQ�ZLWK�\DPV�
DZDLWV��&RPH�FRPH�´�
� %HIRUH�ORQJ��WKHUH�ZHUH�SHRSOH�IRU�ZKRP�WKH�SDWK�RI�
FRPPXQLFDWLRQV�WHFKQRORJ\�KDG�OHDSW�GLUHFWO\�IURP�WKH�WDONLQJ�GUXP�WR�
WKH�PRELOH�SKRQH��VNLSSLQJ�RYHU�WKH�LQWHUPHGLDWH�VWDJHV��
� Ƈ�7KH�WULS�ZDV�VSRQVRUHG�E\�WKH�6RFLHW\�IRU�WKH�([WLQFWLRQ�RI�WKH�
6ODYH�7UDGH�DQG�WKH�&LYLOL]DWLRQ�RI�$IULFD�IRU�WKH�SXUSRVH�RI�LQWHUIHULQJ�
ZLWK�VODYHUV��
� Ƈ�³$�YHU\�VKRUW�H[SHULHQFH��KRZHYHU��VKRZHG�WKH�VXSHULRULW\�RI�WKH�
DOSKDEHWLF�PRGH�´�KH�ZURWH�ODWHU��³DQG�WKH�ELJ�OHDYHV�RI�WKH�QXPEHUHG�
GLFWLRQDU\��ZKLFK�FRVW�PH�D�ZRUOG�RI�ODERU�«�ZHUH�GLVFDUGHG�DQG�WKH�
DOSKDEHWLF�LQVWDOOHG�LQ�LWV�VWHDG�´�
� Ƈ�2SHUDWRUV�VRRQ�GLVWLQJXLVKHG�VSDFHV�RI�GLIIHUHQW�
OHQJWKV²LQWHUFKDUDFWHU�DQG�LQWHUZRUG²VR�0RUVH�FRGH�DFWXDOO\�HPSOR\HG�
IRXU�VLJQV��
 



2 | THE PERSISTENCE OF THE WORD�
 
(There Is No Dictionary in the Mind)�
�
� 2G\VVHXV�ZHSW�ZKHQ�KH�KHDUG�WKH�SRHW�VLQJ�RI�KLV�JUHDW�GHHGV�
DEURDG�EHFDXVH��RQFH�VXQJ��WKH\�ZHUH�QR�ORQJHU�KLV�DORQH��7KH\�EHORQJHG�
WR�DQ\RQH�ZKR�KHDUG�WKH�VRQJ��
� ²:DUG�-XVW�������Ƈ�
�
� ³75<�72�,0$*,1(�´�SURSRVHG�:DOWHU�-��2QJ��-HVXLW�SULHVW��
SKLORVRSKHU��DQG�FXOWXUDO�KLVWRULDQ��³D�FXOWXUH�ZKHUH�QR�RQH�KDV�HYHU�
µORRNHG�XS¶�DQ\WKLQJ�´Ƈ�7R�VXEWUDFW�WKH�WHFKQRORJLHV�RI�LQIRUPDWLRQ�
LQWHUQDOL]HG�RYHU�WZR�PLOOHQQLD�UHTXLUHV�D�OHDS�RI�LPDJLQDWLRQ�EDFNZDUG�
LQWR�D�IRUJRWWHQ�SDVW��7KH�KDUGHVW�WHFKQRORJ\�WR�HUDVH�IURP�RXU�PLQGV�LV�
WKH�ILUVW�RI�DOO��ZULWLQJ��7KLV�DULVHV�DW�WKH�YHU\�GDZQ�RI�KLVWRU\��DV�LW�PXVW��
EHFDXVH�WKH�KLVWRU\�EHJLQV�ZLWK�WKH�ZULWLQJ��7KH�SDVWQHVV�RI�WKH�SDVW�
GHSHQGV�RQ�LW�Ƈ�
� ,W�WDNHV�D�IHZ�WKRXVDQG�\HDUV�IRU�WKLV�PDSSLQJ�RI�ODQJXDJH�RQWR�D�
V\VWHP�RI�VLJQV�WR�EHFRPH�VHFRQG�QDWXUH��DQG�WKHQ�WKHUH�LV�QR�UHWXUQ�WR�
QDwYHWp��)RUJRWWHQ�LV�WKH�WLPH�ZKHQ�RXU�YHU\�DZDUHQHVV�RI�ZRUGV�FDPH�
IURP�VHHLQJ�WKHP��³,Q�D�SULPDU\�RUDO�FXOWXUH�´�DV�2QJ�QRWHG��
�
� WKH�H[SUHVVLRQ�³WR�ORRN�XS�VRPHWKLQJ´�LV�DQ�HPSW\�SKUDVH��LW�ZRXOG�
KDYH�QR�FRQFHLYDEOH�PHDQLQJ��:LWKRXW�ZULWLQJ��ZRUGV�DV�VXFK�KDYH�QR�
YLVXDO�SUHVHQFH��HYHQ�ZKHQ�WKH�REMHFWV�WKH\�UHSUHVHQW�DUH�YLVXDO��7KH\�DUH�
VRXQGV��<RX�PLJKW�³FDOO´�WKHP�EDFN²³UHFDOO´�WKHP��%XW�WKHUH�LV�QRZKHUH�
WR�³ORRN´�IRU�WKHP��7KH\�KDYH�QR�IRFXV�DQG�QR�WUDFH��
�
� ,Q�WKH�����V�DQG�¶��V��2QJ�GHFODUHG�WKH�HOHFWURQLF�DJH�WR�EH�D�QHZ�
DJH�RI�RUDOLW\²EXW�RI�³VHFRQGDU\�RUDOLW\�´�WKH�VSRNHQ�ZRUG�DPSOLILHG�DQG�
H[WHQGHG�DV�QHYHU�EHIRUH��EXW�DOZD\V�LQ�WKH�FRQWH[W�RI�OLWHUDF\��YRLFHV�
KHDUG�DJDLQVW�D�EDFNJURXQG�RI�XELTXLWRXV�SULQW��7KH�ILUVW�DJH�RI�RUDOLW\�KDG�
ODVWHG�TXLWH�D�ELW�ORQJHU��,W�FRYHUHG�DOPRVW�WKH�HQWLUH�OLIHWLPH�RI�WKH�VSHFLHV��



ZULWLQJ�EHLQJ�D�ODWH�GHYHORSPHQW��JHQHUDO�OLWHUDF\�EHLQJ�DOPRVW�DQ�
DIWHUWKRXJKW��/LNH�0DUVKDOO�0F/XKDQ��ZLWK�ZKRP�KH�ZDV�RIWHQ�FRPSDUHG�
�³WKH�RWKHU�HPLQHQW�&DWKROLF�HOHFWURQLF�SURSKHW�´Ƈ�VDLG�D�VFRUQIXO�)UDQN�
.HUPRGH���2QJ�KDG�WKH�PLVIRUWXQH�WR�PDNH�KLV�YLVLRQDU\�DVVHVVPHQWV�RI�D�
QHZ�DJH�MXVW�EHIRUH�LW�DFWXDOO\�DUULYHG��7KH�QHZ�PHGLD�VHHPHG�WR�EH�UDGLR��
WHOHSKRQH��DQG�WHOHYLVLRQ��%XW�WKHVH�ZHUH�MXVW�WKH�IDLQW�JOLPPHULQJV�LQ�WKH�
QLJKW�VN\��VLJQDOLQJ�WKH�OLJKW�WKDW�VWLOO�OD\�MXVW�EH\RQG�WKH�KRUL]RQ��
:KHWKHU�2QJ�ZRXOG�KDYH�VHHQ�F\EHUVSDFH�DV�IXQGDPHQWDOO\�RUDO�RU�
OLWHUDU\��KH�ZRXOG�VXUHO\�KDYH�UHFRJQL]HG�LW�DV�WUDQVIRUPDWLYH��QRW�MXVW�D�
UHYLWDOL]DWLRQ�RI�ROGHU�IRUPV��QRW�MXVW�DQ�DPSOLILFDWLRQ��EXW�VRPHWKLQJ�
ZKROO\�QHZ��+H�PLJKW�KDYH�VHQVHG�D�FRPLQJ�GLVFRQWLQXLW\�DNLQ�WR�WKH�
HPHUJHQFH�RI�OLWHUDF\�LWVHOI��)HZ�XQGHUVWRRG�EHWWHU�WKDQ�2QJ�MXVW�KRZ�
SURIRXQG�D�GLVFRQWLQXLW\�WKDW�KDG�EHHQ��
� :KHQ�KH�EHJDQ�KLV�VWXGLHV��³RUDO�OLWHUDWXUH´�ZDV�D�FRPPRQ�SKUDVH��,W�
LV�DQ�R[\PRURQ�ODFHG�ZLWK�DQDFKURQLVP��WKH�ZRUGV�LPSO\�DQ�
DOO�WRR�XQFRQVFLRXV�DSSURDFK�WR�WKH�SDVW�E\�ZD\�RI�WKH�SUHVHQW��2UDO�
OLWHUDWXUH�ZDV�JHQHUDOO\�WUHDWHG�DV�D�YDULDQW�RI�ZULWLQJ��WKLV��2QJ�VDLG��ZDV�
³UDWKHU�OLNH�WKLQNLQJ�RI�KRUVHV�DV�DXWRPRELOHV�ZLWKRXW�ZKHHOV�´Ƈ�
�
� <RX�FDQ��RI�FRXUVH��XQGHUWDNH�WR�GR�WKLV��,PDJLQH�ZULWLQJ�D�WUHDWLVH�
RQ�KRUVHV��IRU�SHRSOH�ZKR�KDYH�QHYHU�VHHQ�D�KRUVH��ZKLFK�VWDUWV�ZLWK�WKH�
FRQFHSW�QRW�RI�³KRUVH´�EXW�RI�³DXWRPRELOH�´�EXLOW�RQ�WKH�UHDGHUV¶�GLUHFW�
H[SHULHQFH�RI�DXWRPRELOHV��,W�SURFHHGV�WR�GLVFRXUVH�RQ�KRUVHV�E\�DOZD\V�
UHIHUULQJ�WR�WKHP�DV�³ZKHHOOHVV�DXWRPRELOHV�´�H[SODLQLQJ�WR�KLJKO\�
DXWRPRELOL]HG�UHDGHUV�DOO�WKH�SRLQWV�RI�GLIIHUHQFH�«�,QVWHDG�RI�ZKHHOV��WKH�
ZKHHOOHVV�DXWRPRELOHV�KDYH�HQODUJHG�WRHQDLOV�FDOOHG�KRRYHV��LQVWHDG�RI�
KHDGOLJKWV��H\HV��LQVWHDG�RI�D�FRDW�RI�ODFTXHU��VRPHWKLQJ�FDOOHG�KDLU��
LQVWHDG�RI�JDVROLQH�IRU�IXHO��KD\��DQG�VR�RQ��,Q�WKH�HQG��KRUVHV�DUH�RQO\�
ZKDW�WKH\�DUH�QRW��
�
� :KHQ�LW�FRPHV�WR�XQGHUVWDQGLQJ�WKH�SUHOLWHUDWH�SDVW��ZH�PRGHUQ�IRON�
DUH�KRSHOHVVO\�DXWRPRELOL]HG��7KH�ZULWWHQ�ZRUG�LV�WKH�PHFKDQLVP�E\�
ZKLFK�ZH�NQRZ�ZKDW�ZH�NQRZ��,W�RUJDQL]HV�RXU�WKRXJKW��:H�PD\�ZLVK�WR�



XQGHUVWDQG�WKH�ULVH�RI�OLWHUDF\�ERWK�KLVWRULFDOO\�DQG�ORJLFDOO\��EXW�KLVWRU\�
DQG�ORJLF�DUH�WKHPVHOYHV�WKH�SURGXFWV�RI�OLWHUDWH�WKRXJKW��
� :ULWLQJ��DV�D�WHFKQRORJ\��UHTXLUHV�SUHPHGLWDWLRQ�DQG�VSHFLDO�DUW��
/DQJXDJH�LV�QRW�D�WHFKQRORJ\��QR�PDWWHU�KRZ�ZHOO�GHYHORSHG�DQG�
HIILFDFLRXV��,W�LV�QRW�EHVW�VHHQ�DV�VRPHWKLQJ�VHSDUDWH�IURP�WKH�PLQG��LW�LV�
ZKDW�WKH�PLQG�GRHV��³/DQJXDJH�LQ�IDFW�EHDUV�WKH�VDPH�UHODWLRQVKLS�WR�WKH�
FRQFHSW�RI�PLQG�WKDW�OHJLVODWLRQ�EHDUV�WR�WKH�FRQFHSW�RI�SDUOLDPHQW�´�VD\V�
-RQDWKDQ�0LOOHU��³LW�LV�D�FRPSHWHQFH�IRUHYHU�ERG\LQJ�LWVHOI�LQ�D�VHULHV�RI�
FRQFUHWH�SHUIRUPDQFHV�´Ƈ�0XFK�WKH�VDPH�PLJKW�EH�VDLG�RI�ZULWLQJ²LW�LV�
FRQFUHWH�SHUIRUPDQFH²EXW�ZKHQ�WKH�ZRUG�LV�LQVWDQWLDWHG�LQ�SDSHU�RU�VWRQH��
LW�WDNHV�RQ�D�VHSDUDWH�H[LVWHQFH�DV�DUWLILFH��,W�LV�D�SURGXFW�RI�WRROV��DQG�LW�LV�
D�WRRO��$QG�OLNH�PDQ\�WHFKQRORJLHV�WKDW�IROORZHG��LW�WKHUHE\�LQVSLUHG�
LPPHGLDWH�GHWUDFWRUV��
� 2QH�XQOLNHO\�/XGGLWH�ZDV�DOVR�RQH�RI�WKH�ILUVW�ORQJ�WHUP�
EHQHILFLDULHV��3ODWR��FKDQQHOLQJ�WKH�QRQZULWHU�6RFUDWHV��ZDUQHG�WKDW�WKLV�
WHFKQRORJ\�PHDQW�LPSRYHULVKPHQW��
�
� )RU�WKLV�LQYHQWLRQ�ZLOO�SURGXFH�IRUJHWIXOQHVV�LQ�WKH�PLQGV�RI�WKRVH�
ZKR�OHDUQ�WR�XVH�LW��EHFDXVH�WKH\�ZLOO�QRW�SUDFWLFH�WKHLU�PHPRU\��7KHLU�
WUXVW�LQ�ZULWLQJ��SURGXFHG�E\�H[WHUQDO�FKDUDFWHUV�ZKLFK�DUH�QR�SDUW�RI�
WKHPVHOYHV��ZLOO�GLVFRXUDJH�WKH�XVH�RI�WKHLU�RZQ�PHPRU\�ZLWKLQ�WKHP��
<RX�KDYH�LQYHQWHG�DQ�HOL[LU�QRW�RI�PHPRU\��EXW�RI�UHPLQGLQJ��DQG�\RX�
RIIHU�\RXU�SXSLOV�WKH�DSSHDUDQFH�RI�ZLVGRP��QRW�WUXH�ZLVGRP�Ƈ�
�
� ([WHUQDO�FKDUDFWHUV�ZKLFK�DUH�QR�SDUW�RI�WKHPVHOYHV²WKLV�ZDV�WKH�
WURXEOH��7KH�ZULWWHQ�ZRUG�VHHPHG�LQVLQFHUH��(UVDW]�VFUDWFKLQJV�RQ�SDS\UXV�
RU�FOD\�ZHUH�IDU�DEVWUDFWHG�IURP�WKH�UHDO��WKH�IUHH�IORZLQJ�VRXQG�RI�
ODQJXDJH��LQWLPDWHO\�ERXQG�XS�ZLWK�WKRXJKW�VR�DV�WR�VHHP�FRWHUPLQRXV�
ZLWK�LW��:ULWLQJ�DSSHDUHG�WR�GUDZ�NQRZOHGJH�DZD\�IURP�WKH�SHUVRQ��WR�
SODFH�WKHLU�PHPRULHV�LQ�VWRUDJH��,W�DOVR�VHSDUDWHG�WKH�VSHDNHU�IURP�WKH�
OLVWHQHU��E\�VR�PDQ\�PLOHV�RU�\HDUV��7KH�GHHSHVW�FRQVHTXHQFHV�RI�ZULWLQJ��
IRU�WKH�LQGLYLGXDO�DQG�IRU�WKH�FXOWXUH��FRXOG�KDUGO\�KDYH�EHHQ�IRUHVHHQ��EXW�
HYHQ�3ODWR�FRXOG�VHH�VRPH�RI�WKH�SRZHU�RI�WKLV�GLVFRQQHFWLRQ��7KH�RQH�



VSHDNV�WR�WKH�PXOWLWXGH��7KH�GHDG�VSHDN�WR�WKH�OLYLQJ��WKH�OLYLQJ�WR�WKH�
XQERUQ��$V�0F/XKDQ�VDLG��³7ZR�WKRXVDQG�\HDUV�RI�PDQXVFULSW�FXOWXUH�OD\�
DKHDG�RI�WKH�:HVWHUQ�ZRUOG�ZKHQ�3ODWR�PDGH�WKLV�REVHUYDWLRQ�´Ƈ�7KH�
SRZHU�RI�WKLV�ILUVW�DUWLILFLDO�PHPRU\�ZDV�LQFDOFXODEOH��WR�UHVWUXFWXUH�
WKRXJKW��WR�HQJHQGHU�KLVWRU\��,W�LV�VWLOO�LQFDOFXODEOH��WKRXJK�RQH�VWDWLVWLF�
JLYHV�D�KLQW��ZKHUHDV�WKH�WRWDO�YRFDEXODU\�RI�DQ\�RUDO�ODQJXDJH�PHDVXUHV�D�
IHZ�WKRXVDQG�ZRUGV��WKH�VLQJOH�ODQJXDJH�WKDW�KDV�EHHQ�ZULWWHQ�PRVW�
ZLGHO\��(QJOLVK��KDV�D�GRFXPHQWHG�YRFDEXODU\�RI�ZHOO�RYHU�D�PLOOLRQ�
ZRUGV��D�FRUSXV�WKDW�JURZV�E\�WKRXVDQGV�RI�ZRUGV�D�\HDU��7KHVH�ZRUGV�GR�
QRW�H[LVW�RQO\�LQ�WKH�SUHVHQW��(DFK�ZRUG�KDV�D�SURYHQDQFH�DQG�D�KLVWRU\�
WKDW�PHOWV�LQWR�LWV�SUHVHQW�OLIH��
� :LWK�ZRUGV�ZH�EHJLQ�WR�OHDYH�WUDFHV�EHKLQG�XV�OLNH�EUHDGFUXPEV��
PHPRULHV�LQ�V\PEROV�IRU�RWKHUV�WR�IROORZ��$QWV�GHSOR\�WKHLU�SKHURPRQHV��
WUDLOV�RI�FKHPLFDO�LQIRUPDWLRQ��7KHVHXV�XQZRXQG�$ULDGQH¶V�WKUHDG��1RZ�
SHRSOH�OHDYH�SDSHU�WUDLOV��:ULWLQJ�FRPHV�LQWR�EHLQJ�WR�UHWDLQ�LQIRUPDWLRQ�
DFURVV�WLPH�DQG�DFURVV�VSDFH��%HIRUH�ZULWLQJ��FRPPXQLFDWLRQ�LV�
HYDQHVFHQW�DQG�ORFDO��VRXQGV�FDUU\�D�IHZ�\DUGV�DQG�IDGH�WR�REOLYLRQ��7KH�
HYDQHVFHQFH�RI�WKH�VSRNHQ�ZRUG�ZHQW�ZLWKRXW�VD\LQJ��6R�IOHHWLQJ�ZDV�
VSHHFK�WKDW�WKH�UDUH�SKHQRPHQRQ�RI�WKH�HFKR��D�VRXQG�KHDUG�RQFH�DQG�WKHQ�
DJDLQ��VHHPHG�D�VRUW�RI�PDJLF��³7KLV�PLUDFXORXV�UHERXQGLQJ�RI�WKH�YRLFH��
WKH�*UHHNV�KDYH�D�SUHWW\�QDPH�IRU��DQG�FDOO�LW�(FKR�´Ƈ�ZURWH�3OLQ\��³7KH�
VSRNHQ�V\PERO�´�DV�6DPXHO�%XWOHU�REVHUYHG��³SHULVKHV�LQVWDQWO\�ZLWKRXW�
PDWHULDO�WUDFH��DQG�LI�LW�OLYHV�DW�DOO�GRHV�VR�RQO\�LQ�WKH�PLQGV�RI�WKRVH�ZKR�
KHDUG�LW�´�%XWOHU�ZDV�DEOH�WR�IRUPXODWH�WKLV�WUXWK�MXVW�DV�LW�ZDV�EHLQJ�
IDOVLILHG�IRU�WKH�ILUVW�WLPH��DW�WKH�HQG�RI�WKH�QLQHWHHQWK�FHQWXU\��E\�WKH�
DUULYDO�RI�WKH�HOHFWULF�WHFKQRORJLHV�IRU�FDSWXULQJ�VSHHFK��,W�ZDV�SUHFLVHO\�
EHFDXVH�LW�ZDV�QR�ORQJHU�FRPSOHWHO\�WUXH�WKDW�LW�FRXOG�EH�FOHDUO\�VHHQ��
%XWOHU�FRPSOHWHG�WKH�GLVWLQFWLRQ��³7KH�ZULWWHQ�V\PERO�H[WHQGV�LQILQLWHO\��
DV�UHJDUGV�WLPH�DQG�VSDFH��WKH�UDQJH�ZLWKLQ�ZKLFK�RQH�PLQG�FDQ�
FRPPXQLFDWH�ZLWK�DQRWKHU��LW�JLYHV�WKH�ZULWHU¶V�PLQG�D�OLIH�OLPLWHG�E\�WKH�
GXUDWLRQ�RI�LQN��SDSHU��DQG�UHDGHUV��DV�DJDLQVW�WKDW�RI�KLV�IOHVK�DQG�EORRG�
ERG\�´Ƈ�
� %XW�WKH�QHZ�FKDQQHO�GRHV�PRUH�WKDQ�H[WHQG�WKH�SUHYLRXV�FKDQQHO��,W�



HQDEOHV�UHXVH�DQG�³UH�FROOHFWLRQ´²QHZ�PRGHV��,W�SHUPLWV�ZKROH�QHZ�
DUFKLWHFWXUHV�RI�LQIRUPDWLRQ��$PRQJ�WKHP�DUH�KLVWRU\��ODZ��EXVLQHVV��
PDWKHPDWLFV��DQG�ORJLF��$SDUW�IURP�WKHLU�FRQWHQW��WKHVH�FDWHJRULHV�
UHSUHVHQW�QHZ�WHFKQLTXHV��7KH�SRZHU�OLHV�QRW�MXVW�LQ�WKH�NQRZOHGJH��
SUHVHUYHG�DQG�SDVVHG�IRUZDUG��YDOXDEOH�DV�LW�LV��EXW�LQ�WKH�PHWKRGRORJ\��
HQFRGHG�YLVXDO�LQGLFDWLRQV��WKH�DFW�RI�WUDQVIHUHQFH��VXEVWLWXWLQJ�VLJQV�IRU�
WKLQJV��$QG�WKHQ��ODWHU��VLJQV�IRU�VLJQV��
� 3DOHROLWKLF�SHRSOH�EHJDQ�DW�OHDVW��������\HDUV�DJR�WR�VFUDWFK�DQG�
SDLQW�VKDSHV�WKDW�UHFDOOHG�WR�WKH�H\H�LPDJHV�RI�KRUVHV��ILVKHV��DQG�KXQWHUV��
7KHVH�VLJQV�LQ�FOD\�DQG�RQ�FDYH�ZDOOV�VHUYHG�SXUSRVHV�RI�DUW�RU�PDJLF��DQG�
KLVWRULDQV�DUH�ORDWK�WR�FDOO�WKHP�ZULWLQJ��EXW�WKH\�EHJDQ�WKH�UHFRUGLQJ�RI�
PHQWDO�VWDWHV�LQ�H[WHUQDO�PHGLD��,Q�DQRWKHU�ZD\��NQRWV�LQ�FRUGV�DQG�
QRWFKHV�LQ�VWLFNV�VHUYHG�DV�DLGV�WR�PHPRU\��7KHVH�FRXOG�EH�FDUULHG�DV�
PHVVDJHV��0DUNV�LQ�SRWWHU\�DQG�PDVRQU\�FRXOG�VLJQLI\�RZQHUVKLS��0DUNV��
LPDJHV��SLFWRJUDSKV��SHWURJO\SKV²DV�WKHVH�IRUPV�JUHZ�VW\OL]HG��
FRQYHQWLRQDO��DQG�WKXV�LQFUHDVLQJO\�DEVWUDFW��WKH\�DSSURDFKHG�ZKDW�ZH�
XQGHUVWDQG�DV�ZULWLQJ��EXW�RQH�PRUH�WUDQVLWLRQ�ZDV�FUXFLDO��IURP�WKH�
UHSUHVHQWDWLRQ�RI�WKLQJV�WR�WKH�UHSUHVHQWDWLRQ�RI�VSRNHQ�ODQJXDJH��WKDW�LV��
UHSUHVHQWDWLRQ�WZLFH�UHPRYHG��7KHUH�LV�D�SURJUHVVLRQ�IURP�SLFWRJUDSKLF��
ZULWLQJ�WKH�SLFWXUH��WR�LGHRJUDSKLF��ZULWLQJ�WKH�LGHD��DQG�WKHQ�ORJRJUDSKLF��
ZULWLQJ�WKH�ZRUG��
� &KLQHVH�VFULSW�EHJDQ�WKLV�WUDQVLWLRQ�EHWZHHQ�������DQG�������\HDUV�
DJR��VLJQV�WKDW�EHJDQ�DV�SLFWXUHV�FDPH�WR�UHSUHVHQW�PHDQLQJIXO�XQLWV�RI�
VRXQG��%HFDXVH�WKH�EDVLF�XQLW�ZDV�WKH�ZRUG��WKRXVDQGV�RI�GLVWLQFW�V\PEROV�
ZHUH�UHTXLUHG��7KLV�LV�HIILFLHQW�LQ�RQH�ZD\��LQHIILFLHQW�LQ�DQRWKHU��&KLQHVH�
XQLILHV�DQ�DUUD\�RI�GLVWLQFW�VSRNHQ�ODQJXDJHV��SHRSOH�ZKR�FDQQRW�VSHDN�WR�
RQH�DQRWKHU�FDQ�ZULWH�WR�RQH�DQRWKHU��,W�HPSOR\V�DW�OHDVW�ILIW\�WKRXVDQG�
V\PEROV��DERXW�VL[�WKRXVDQG�FRPPRQO\�XVHG�DQG�NQRZQ�WR�PRVW�OLWHUDWH�
&KLQHVH��,Q�VZLIW�GLDJUDPPDWLF�VWURNHV�WKH\�HQFRGH�PXOWLGLPHQVLRQDO�
VHPDQWLF�UHODWLRQVKLSV��2QH�GHYLFH�LV�VLPSOH�UHSHWLWLRQ��WUHH���WUHH���WUHH�
 �IRUHVW��PRUH�DEVWUDFWO\��VXQ���PRRQ� �EULJKWQHVV�DQG�HDVW���HDVW� �
HYHU\ZKHUH��7KH�SURFHVV�RI�FRPSRXQGLQJ�FUHDWHV�VXUSULVHV��JUDLQ���NQLIH�
 �SURILW��KDQG���H\H� �ORRN��&KDUDFWHUV�FDQ�EH�WUDQVIRUPHG�LQ�PHDQLQJ�E\�



UHRULHQWLQJ�WKHLU�HOHPHQWV��FKLOG�WR�FKLOGELUWK�DQG�PDQ�WR�FRUSVH��6RPH�
HOHPHQWV�DUH�SKRQHWLF��VRPH�HYHQ�SXQQLQJ��7KH�HQWLUHW\�LV�WKH�ULFKHVW�DQG�
PRVW�FRPSOH[�ZULWLQJ�V\VWHP�WKDW�KXPDQLW\�KDV�HYHU�HYROYHG��
&RQVLGHULQJ�VFULSWV�LQ�WHUPV�RI�KRZ�PDQ\�V\PEROV�DUH�UHTXLUHG�DQG�KRZ�
PXFK�PHDQLQJ�HDFK�LQGLYLGXDO�V\PERO�FRQYH\V��&KLQHVH�WKXV�EHFDPH�DQ�
H[WUHPH�FDVH��WKH�ODUJHVW�VHW�RI�V\PEROV��DQG�WKH�PRVW�PHDQLQJIXO�
LQGLYLGXDOO\��:ULWLQJ�V\VWHPV�FRXOG�WDNH�DOWHUQDWLYH�SDWKV��IHZHU�V\PEROV��
HDFK�FDUU\LQJ�OHVV�LQIRUPDWLRQ��$Q�LQWHUPHGLDWH�VWDJH�LV�WKH�V\OODEDU\��D�
SKRQHWLF�ZULWLQJ�V\VWHP�XVLQJ�LQGLYLGXDO�FKDUDFWHUV�WR�UHSUHVHQW�V\OODEOHV��
ZKLFK�PD\�RU�PD\�QRW�EH�PHDQLQJIXO��$�IHZ�KXQGUHG�FKDUDFWHUV�FDQ�VHUYH�
D�ODQJXDJH��
� 7KH�ZULWLQJ�V\VWHP�DW�WKH�RSSRVLWH�H[WUHPH�WRRN�WKH�ORQJHVW�WR�
HPHUJH��WKH�DOSKDEHW��RQH�V\PERO�IRU�RQH�PLQLPDO�VRXQG��7KH�DOSKDEHW�LV�
WKH�PRVW�UHGXFWLYH��WKH�PRVW�VXEYHUVLYH�RI�DOO�VFULSWV��
� ,Q�DOO�WKH�ODQJXDJHV�RI�HDUWK�WKHUH�LV�RQO\�RQH�ZRUG�IRU�DOSKDEHW�
�DOIDEHW��DOIDEHWR� ���7KH�DOSKDEHW�ZDV�LQYHQWHG�RQO\�RQFH��
$OO�NQRZQ�DOSKDEHWV��XVHG�WRGD\�RU�IRXQG�EXULHG�RQ�WDEOHWV�DQG�VWRQH��
GHVFHQG�IURP�WKH�VDPH�RULJLQDO�DQFHVWRU��ZKLFK�DURVH�QHDU�WKH�HDVWHUQ�
OLWWRUDO�RI�WKH�0HGLWHUUDQHDQ�6HD��VRPHWLPH�QRW�PXFK�EHIRUH������%&(��
LQ�D�UHJLRQ�WKDW�EHFDPH�D�SROLWLFDOO\�XQVWDEOH�FURVVURDGV�RI�FXOWXUH��
FRYHULQJ�3DOHVWLQH��3KRHQLFLD��DQG�$VV\ULD��7R�WKH�HDVW�OD\�WKH�JUHDW�
FLYLOL]DWLRQ�RI�0HVRSRWDPLD��ZLWK�LWV�FXQHLIRUP�VFULSW�DOUHDG\�D�
PLOOHQQLXP�ROG��GRZQ�WKH�VKRUHOLQH�WR�WKH�VRXWKZHVW�OD\�(J\SW��ZKHUH�
KLHURJO\SKLFV�GHYHORSHG�VLPXOWDQHRXVO\�DQG�LQGHSHQGHQWO\��7UDGHUV�
WUDYHOHG��WRR��IURP�&\SUXV�DQG�&UHWH��EULQJLQJ�WKHLU�RZQ�LQFRPSDWLEOH�
V\VWHPV��:LWK�JO\SKV�IURP�0LQRDQ��+LWWLWH��DQG�$QDWROLDQ��LW�PDGH�IRU�D�
V\PEROLF�VWHZ��7KH�UXOLQJ�SULHVWO\�FODVVHV�ZHUH�LQYHVWHG�LQ�WKHLU�ZULWLQJ�
V\VWHPV��:KRHYHU�RZQHG�WKH�VFULSWV�RZQHG�WKH�ODZV�DQG�WKH�ULWHV��%XW�
VHOI�SUHVHUYDWLRQ�KDG�WR�FRPSHWH�ZLWK�WKH�GHVLUH�IRU�UDSLG�FRPPXQLFDWLRQ��
7KH�VFULSWV�ZHUH�FRQVHUYDWLYH��WKH�QHZ�WHFKQRORJ\�ZDV�SUDJPDWLF��$�
VWULSSHG�GRZQ�V\PERO�V\VWHP��MXVW�WZHQW\�WZR�VLJQV��ZDV�WKH�LQQRYDWLRQ�
RI�6HPLWLF�SHRSOHV�LQ�RU�QHDU�3DOHVWLQH��6FKRODUV�QDWXUDOO\�ORRN�WR�
.LULDWK�VHSKHU��WUDQVODWDEOH�DV�³FLW\�RI�WKH�ERRN�´�DQG�%\EORV��³FLW\�RI�



SDS\UXV�´�EXW�QR�RQH�NQRZV�H[DFWO\��DQG�QR�RQH�FDQ�NQRZ��7KH�
SDOHRJUDSKHU�KDV�D�XQLTXH�ERRWVWUDS�SUREOHP��,W�LV�RQO\�ZULWLQJ�WKDW�PDNHV�
LWV�RZQ�KLVWRU\�SRVVLEOH��7KH�IRUHPRVW�WZHQWLHWK�FHQWXU\�DXWKRULW\�RQ�WKH�
DOSKDEHW��'DYLG�'LULQJHU��TXRWHG�DQ�HDUOLHU�VFKRODU��³7KHUH�QHYHU�ZDV�D�
PDQ�ZKR�FRXOG�VLW�GRZQ�DQG�VD\��µ1RZ�,�DP�JRLQJ�WR�EH�WKH�ILUVW�PDQ�WR�
ZULWH�¶�´Ƈ�
� 7KH�DOSKDEHW�VSUHDG�E\�FRQWDJLRQ��7KH�QHZ�WHFKQRORJ\�ZDV�ERWK�WKH�
YLUXV�DQG�WKH�YHFWRU�RI�WUDQVPLVVLRQ��,W�FRXOG�QRW�EH�PRQRSROL]HG��DQG�LW�
FRXOG�QRW�EH�VXSSUHVVHG��(YHQ�FKLOGUHQ�FRXOG�OHDUQ�WKHVH�IHZ��OLJKWZHLJKW��
VHPDQWLFDOO\�HPSW\�OHWWHUV��'LYHUJHQW�URXWHV�OHG�WR�DOSKDEHWV�RI�WKH�$UDE�
ZRUOG�DQG�RI�QRUWKHUQ�$IULFD��WR�+HEUHZ�DQG�3KRHQLFLDQ��DFURVV�FHQWUDO�
$VLD��WR�%UDKPL�DQG�UHODWHG�,QGLDQ�VFULSW��DQG�WR�*UHHFH��7KH�QHZ�
FLYLOL]DWLRQ�DULVLQJ�WKHUH�EURXJKW�WKH�DOSKDEHW�WR�D�KLJK�GHJUHH�RI�
SHUIHFWLRQ��$PRQJ�RWKHUV��WKH�/DWLQ�DQG�&\ULOOLF�DOSKDEHWV�IROORZHG�DORQJ��
� *UHHFH�KDG�QRW�QHHGHG�WKH�DOSKDEHW�WR�FUHDWH�OLWHUDWXUH²D�IDFW�WKDW�
VFKRODUV�UHDOL]HG�RQO\�JUXGJLQJO\��EHJLQQLQJ�LQ�WKH�����V��7KDW�ZDV�ZKHQ�
0LOPDQ�3DUU\��D�VWUXFWXUDO�OLQJXLVW�ZKR�VWXGLHG�WKH�OLYLQJ�WUDGLWLRQ�RI�RUDO�
HSLF�SRHWU\�LQ�%RVQLD�DQG�+HU]HJRYLQD��SURSRVHG�WKDW�WKH�,OLDG�DQG�WKH�
2G\VVH\�QRW�RQO\�FRXOG�KDYH�EHHQ�EXW�PXVW�KDYH�EHHQ�FRPSRVHG�DQG�VXQJ�
ZLWKRXW�EHQHILW�RI�ZULWLQJ��7KH�PHWHU��WKH�IRUPXODLF�UHGXQGDQF\��LQ�HIIHFW�
WKH�YHU\�SRHWU\�RI�WKH�JUHDW�ZRUNV�VHUYHG�ILUVW�DQG�IRUHPRVW�WR�DLG�PHPRU\��
,WV�LQFDQWDWRU\�SRZHU�PDGH�RI�WKH�YHUVH�D�WLPH�FDSVXOH��DEOH�WR�WUDQVPLW�D�
YLUWXDO�HQF\FORSHGLD�RI�FXOWXUH�DFURVV�JHQHUDWLRQV��+LV�DUJXPHQW�ZDV�ILUVW�
FRQWURYHUVLDO�DQG�WKHQ�RYHUZKHOPLQJO\�SHUVXDVLYH²EXW�RQO\�EHFDXVH�WKH�
SRHPV�ZHUH�ZULWWHQ�GRZQ��VRPHWLPH�LQ�WKH�VL[WK�RU�VHYHQWK�FHQWXU\�%&(��
7KLV�DFW²WKH�WUDQVFULELQJ�RI�WKH�+RPHULF�HSLFV²HFKRHV�WKURXJK�WKH�DJHV��
³,W�ZDV�VRPHWKLQJ�OLNH�D�WKXQGHU�FODS�LQ�KXPDQ�KLVWRU\��ZKLFK�WKH�ELDV�RI�
IDPLOLDULW\�KDV�FRQYHUWHG�LQWR�WKH�UXVWOH�RI�SDSHUV�RQ�D�GHVN�´Ƈ�VDLG�(ULF�
+DYHORFN��D�%ULWLVK�FODVVLFDO�VFKRODU�ZKR�IROORZHG�3DUU\��³,W�FRQVWLWXWHG�
DQ�LQWUXVLRQ�LQWR�FXOWXUH��ZLWK�UHVXOWV�WKDW�SURYHG�LUUHYHUVLEOH��,W�ODLG�WKH�
EDVLV�IRU�WKH�GHVWUXFWLRQ�RI�WKH�RUDO�ZD\�RI�OLIH�DQG�WKH�RUDO�PRGHV�RI�
WKRXJKW�´�
� 7KH�WUDQVFULSWLRQ�RI�+RPHU�FRQYHUWHG�WKLV�JUHDW�SRHWU\�LQWR�D�QHZ�



PHGLXP�DQG�PDGH�RI�LW�VRPHWKLQJ�XQSODQQHG��IURP�D�PRPHQWDU\�VWULQJ�RI�
ZRUGV�FUHDWHG�HYHU\�WLPH�DQHZ�E\�WKH�UKDSVRGH�DQG�IDGLQJ�DJDLQ�HYHQ�DV�
LW�HFKRHG�LQ�WKH�OLVWHQHU¶V�HDU��WR�D�IL[HG�EXW�SRUWDEOH�OLQH�RQ�D�SDS\UXV�
VKHHW��:KHWKHU�WKLV�DOLHQ��GU\�PRGH�ZRXOG�VXLW�WKH�FUHDWLRQ�RI�SRHWU\�DQG�
VRQJ�UHPDLQHG�WR�EH�VHHQ��,Q�WKH�PHDQWLPH�WKH�ZULWWHQ�ZRUG�KHOSHG�PRUH�
PXQGDQH�IRUPV�RI�GLVFRXUVH��SHWLWLRQV�WR�WKH�JRGV��VWDWHPHQWV�RI�ODZ��DQG�
HFRQRPLF�DJUHHPHQWV��:ULWLQJ�DOVR�JDYH�ULVH�WR�GLVFRXUVH�DERXW�GLVFRXUVH��
:ULWWHQ�WH[WV�EHFDPH�REMHFWV�RI�D�QHZ�VRUW�RI�LQWHUHVW��
� %XW�KRZ�ZDV�RQH�WR�VSHDN�DERXW�WKHP"�7KH�ZRUGV�WR�GHVFULEH�WKH�
HOHPHQWV�RI�WKLV�GLVFRXUVH�GLG�QRW�H[LVW�LQ�WKH�OH[LFRQ�RI�+RPHU��7KH�
ODQJXDJH�RI�DQ�RUDO�FXOWXUH�KDG�WR�EH�ZUHQFKHG�LQWR�QHZ�IRUPV��WKXV�D�QHZ�
YRFDEXODU\�HPHUJHG��3RHPV�ZHUH�VHHQ�WR�KDYH�WRSLFV²WKH�ZRUG�
SUHYLRXVO\�PHDQLQJ�³SODFH�´�7KH\�SRVVHVVHG�VWUXFWXUH��E\�DQDORJ\�ZLWK�
EXLOGLQJV��7KH\�ZHUH�PDGH�RI�SORW�DQG�GLFWLRQ��$ULVWRWOH�FRXOG�QRZ�VHH�
WKH�ZRUNV�RI�WKH�EDUGV�DV�³UHSUHVHQWDWLRQV�RI�OLIH�´�ERUQ�RI�WKH�QDWXUDO�
LPSXOVH�WRZDUG�LPLWDWLRQ�WKDW�EHJLQV�LQ�FKLOGKRRG��%XW�KH�KDG�DOVR�WR�
DFFRXQW�IRU�RWKHU�ZULWLQJ�ZLWK�RWKHU�SXUSRVHV²WKH�6RFUDWLF�GLDORJXHV��IRU�
H[DPSOH��DQG�PHGLFDO�RU�VFLHQWLILF�WUHDWLVHV²DQG�WKLV�JHQHUDO�W\SH�RI�
ZRUN��LQFOXGLQJ��SUHVXPDEO\��KLV�RZQ��³KDSSHQV��XS�WR�WKH�SUHVHQW�GD\��WR�
KDYH�QR�QDPH�´Ƈ�8QGHU�FRQVWUXFWLRQ�ZDV�D�ZKROH�UHDOP�RI�DEVWUDFWLRQ��
IRUFLEO\�GLYRUFHG�IURP�WKH�FRQFUHWH��+DYHORFN�GHVFULEHG�LW�DV�FXOWXUDO�
ZDUIDUH��D�QHZ�FRQVFLRXVQHVV�DQG�D�QHZ�ODQJXDJH�DW�ZDU�ZLWK�WKH�ROG�
FRQVFLRXVQHVV�DQG�WKH�ROG�ODQJXDJH��³7KHLU�FRQIOLFW�SURGXFHG�HVVHQWLDO�
DQG�SHUPDQHQW�FRQWULEXWLRQV�WR�WKH�YRFDEXODU\�RI�DOO�DEVWUDFW�WKRXJKW��
%RG\�DQG�VSDFH��PDWWHU�DQG�PRWLRQ��SHUPDQHQFH�DQG�FKDQJH��TXDOLW\�DQG�
TXDQWLW\��FRPELQDWLRQ�DQG�VHSDUDWLRQ��DUH�DPRQJ�WKH�FRXQWHUV�RI�FRPPRQ�
FXUUHQF\�QRZ�DYDLODEOH�´Ƈ�
� $ULVWRWOH�KLPVHOI��VRQ�RI�WKH�SK\VLFLDQ�WR�WKH�NLQJ�RI�0DFHGRQLD�DQG�
DQ�DYLG��RUJDQL]HG�WKLQNHU��ZDV�DWWHPSWLQJ�WR�V\VWHPDWL]H�NQRZOHGJH��7KH�
SHUVLVWHQFH�RI�ZULWLQJ�PDGH�LW�SRVVLEOH�WR�LPSRVH�VWUXFWXUH�RQ�ZKDW�ZDV�
NQRZQ�DERXW�WKH�ZRUOG�DQG��WKHQ��RQ�ZKDW�ZDV�NQRZQ�DERXW�NQRZLQJ��$V�
VRRQ�DV�RQH�FRXOG�VHW�ZRUGV�GRZQ��H[DPLQH�WKHP��ORRN�DW�WKHP�DQHZ�WKH�
QH[W�GD\��DQG�FRQVLGHU�WKHLU�PHDQLQJ��RQH�EHFDPH�D�SKLORVRSKHU��DQG�WKH�



SKLORVRSKHU�EHJDQ�ZLWK�D�FOHDQ�VODWH�DQG�D�YDVW�SURMHFW�RI�GHILQLWLRQ�WR�
XQGHUWDNH��.QRZOHGJH�FRXOG�EHJLQ�WR�SXOO�LWVHOI�XS�E\�WKH�ERRWVWUDSV��)RU�
$ULVWRWOH�WKH�PRVW�EDVLF�QRWLRQV�ZHUH�ZRUWK�UHFRUGLQJ�DQG�ZHUH�QHFHVVDU\�
WR�UHFRUG��
�
� $�EHJLQQLQJ�LV�WKDW�ZKLFK�LWVHOI�GRHV�QRW�IROORZ�QHFHVVDULO\�IURP�
DQ\WKLQJ�HOVH��EXW�VRPH�VHFRQG�WKLQJ�QDWXUDOO\�H[LVWV�RU�RFFXUV�DIWHU�LW��
&RQYHUVHO\��DQ�HQG�LV�WKDW�ZKLFK�GRHV�LWVHOI�QDWXUDOO\�IROORZ�IURP�
VRPHWKLQJ�HOVH��HLWKHU�QHFHVVDULO\�RU�LQ�JHQHUDO��EXW�WKHUH�LV�QRWKLQJ�HOVH�
DIWHU�LW��$�PLGGOH�LV�WKDW�ZKLFK�LWVHOI�FRPHV�DIWHU�VRPHWKLQJ�HOVH��DQG�VRPH�
RWKHU�WKLQJ�FRPHV�DIWHU�LW�Ƈ�
�
� 7KHVH�DUH�VWDWHPHQWV�QRW�DERXW�H[SHULHQFH�EXW�DERXW�WKH�XVHV�RI�
ODQJXDJH�WR�VWUXFWXUH�H[SHULHQFH��,Q�WKH�VDPH�ZD\��WKH�*UHHNV�FUHDWHG�
FDWHJRULHV��WKLV�ZRUG�RULJLQDOO\�PHDQLQJ�³DFFXVDWLRQV´�RU�³SUHGLFWLRQV´��
DV�D�PHDQV�RI�FODVVLI\LQJ�DQLPDO�VSHFLHV��LQVHFWV��DQG�ILVKHV��,Q�WXUQ��WKH\�
FRXOG�WKHQ�FODVVLI\�LGHDV��7KLV�ZDV�D�UDGLFDO��DOLHQ�PRGH�RI�WKRXJKW��3ODWR�
KDG�ZDUQHG�WKDW�LW�ZRXOG�UHSHO�PRVW�SHRSOH��
�
� 7KH�PXOWLWXGH�FDQQRW�DFFHSW�WKH�LGHD�RI�EHDXW\�LQ�LWVHOI�UDWKHU�WKDQ�
PDQ\�EHDXWLIXO�WKLQJV��QRU�DQ\WKLQJ�FRQFHLYHG�LQ�LWV�HVVHQFH�LQVWHDG�RI�WKH�
PDQ\�VSHFLILF�WKLQJV��7KXV�WKH�PXOWLWXGH�FDQQRW�EH�SKLORVRSKLF�Ƈ�
�
� )RU�³WKH�PXOWLWXGH´�ZH�PD\�XQGHUVWDQG�³WKH�SUHOLWHUDWH�´�7KH\�³ORVH�
WKHPVHOYHV�DQG�ZDQGHU�DPLG�WKH�PXOWLSOLFLWLHV�RI�PXOWLIDULRXV�WKLQJV�´Ƈ�
GHFODUHG�3ODWR��ORRNLQJ�EDFN�RQ�WKH�RUDO�FXOWXUH�WKDW�VWLOO�VXUURXQGHG�KLP��
7KH\�³KDYH�QR�YLYLG�SDWWHUQ�LQ�WKHLU�VRXOV�´�
� $QG�ZKDW�YLYLG�SDWWHUQ�ZDV�WKDW"�+DYHORFN�IRFXVHG�RQ�WKH�SURFHVV�RI�
FRQYHUWLQJ��PHQWDOO\��IURP�D�³SURVH�RI�QDUUDWLYH´�WR�D�³SURVH�RI�LGHDV´��
RUJDQL]LQJ�H[SHULHQFH�LQ�WHUPV�RI�FDWHJRULHV�UDWKHU�WKDQ�HYHQWV��HPEUDFLQJ�
WKH�GLVFLSOLQH�RI�DEVWUDFWLRQ��+H�KDG�D�ZRUG�LQ�PLQG�IRU�WKLV�SURFHVV��DQG�
WKH�ZRUG�ZDV�WKLQNLQJ��7KLV�ZDV�WKH�GLVFRYHU\��QRW�MXVW�RI�WKH�VHOI��EXW�RI�
WKH�WKLQNLQJ�VHOI²LQ�HIIHFW��WKH�WUXH�EHJLQQLQJ�RI�FRQVFLRXVQHVV��



� ,Q�RXU�ZRUOG�RI�LQJUDLQHG�OLWHUDF\��WKLQNLQJ�DQG�ZULWLQJ�VHHP�
VFDUFHO\�UHODWHG�DFWLYLWLHV��:H�FDQ�LPDJLQH�WKH�ODWWHU�GHSHQGLQJ�RQ�WKH�
IRUPHU��EXW�VXUHO\�QRW�WKH�RWKHU�ZD\�DURXQG��HYHU\RQH�WKLQNV��ZKHWKHU�RU�
QRW�WKH\�ZULWH��%XW�+DYHORFN�ZDV�ULJKW��7KH�ZULWWHQ�ZRUG²WKH�SHUVLVWHQW�
ZRUG²ZDV�D�SUHUHTXLVLWH�IRU�FRQVFLRXV�WKRXJKW�DV�ZH�XQGHUVWDQG�LW��,W�
ZDV�WKH�WULJJHU�IRU�D�ZKROHVDOH��LUUHYHUVLEOH�FKDQJH�LQ�WKH�KXPDQ�
SV\FKH²SV\FKH�EHLQJ�WKH�ZRUG�IDYRUHG�E\�6RFUDWHV�3ODWR�DV�WKH\�
VWUXJJOHG�WR�XQGHUVWDQG��3ODWR��DV�+DYHORFN�SXWV�LW��
�
� LV�WU\LQJ�IRU�WKH�ILUVW�WLPH�LQ�KLVWRU\�WR�LGHQWLI\�WKLV�JURXS�RI�JHQHUDO�
PHQWDO�TXDOLWLHV��DQG�VHHNLQJ�IRU�D�WHUP�ZKLFK�ZLOO�ODEHO�WKHP�
VDWLVIDFWRULO\�XQGHU�D�VLQJOH�W\SH�«�+H�LW�ZDV�ZKR�KDLOHG�WKH�SRUWHQW�DQG�
FRUUHFWO\�LGHQWLILHG�LW��,Q�VR�GRLQJ��KH�VR�WR�VSHDN�FRQILUPHG�DQG�FOLQFKHG�
WKH�JXHVVHV�RI�D�SUHYLRXV�JHQHUDWLRQ�ZKLFK�KDG�EHHQ�IHHOLQJ�LWV�ZD\�
WRZDUGV�WKH�LGHD�WKDW�\RX�FRXOG�³WKLQN�´�DQG�WKDW�WKLQNLQJ�ZDV�D�YHU\�
VSHFLDO�NLQG�RI�SV\FKLF�DFWLYLW\��YHU\�XQFRPIRUWDEOH��EXW�DOVR�YHU\�
H[FLWLQJ��DQG�RQH�ZKLFK�UHTXLUHG�D�YHU\�QRYHO�XVH�RI�*UHHN�Ƈ�
�
� 7DNLQJ�WKH�QH[W�VWHS�RQ�WKH�URDG�RI�DEVWUDFWLRQ��$ULVWRWOH�GHSOR\HG�
FDWHJRULHV�DQG�UHODWLRQVKLSV�LQ�D�UHJLPHQWHG�RUGHU�WR�GHYHORS�D�V\PEROLVP�
RI�UHDVRQLQJ��ORJLF²IURP ��ORJRV��WKH�QRW�TXLWH�WUDQVODWDEOH�ZRUG�
IURP�ZKLFK�VR�PXFK�IORZV��PHDQLQJ�³VSHHFK´�RU�³UHDVRQ´�RU�³GLVFRXUVH´�
RU��XOWLPDWHO\��MXVW�³ZRUG�´�
� /RJLF�PLJKW�EH�LPDJLQHG�WR�H[LVW�LQGHSHQGHQW�RI�
ZULWLQJ²V\OORJLVPV�FDQ�EH�VSRNHQ�DV�ZHOO�DV�ZULWWHQ²EXW�LW�GLG�QRW��
6SHHFK�LV�WRR�IOHHWLQJ�WR�DOORZ�IRU�DQDO\VLV��/RJLF�GHVFHQGHG�IURP�WKH�
ZULWWHQ�ZRUG��LQ�*UHHFH�DV�ZHOO�DV�,QGLD�DQG�&KLQD��ZKHUH�LW�GHYHORSHG�
LQGHSHQGHQWO\�Ƈ�/RJLF�WXUQV�WKH�DFW�RI�DEVWUDFWLRQ�LQWR�D�WRRO�IRU�
GHWHUPLQLQJ�ZKDW�LV�WUXH�DQG�ZKDW�LV�IDOVH��WUXWK�FDQ�EH�GLVFRYHUHG�LQ�
ZRUGV�DORQH��DSDUW�IURP�FRQFUHWH�H[SHULHQFH��/RJLF�WDNHV�LWV�IRUP�LQ�
FKDLQV��VHTXHQFHV�ZKRVH�PHPEHUV�FRQQHFW�RQH�WR�DQRWKHU��&RQFOXVLRQV�
IROORZ�IURP�SUHPLVHV��7KHVH�UHTXLUH�D�GHJUHH�RI�FRQVWDQF\��7KH\�KDYH�QR�
SRZHU�XQOHVV�SHRSOH�FDQ�H[DPLQH�DQG�HYDOXDWH�WKHP��,Q�FRQWUDVW��DQ�RUDO�



QDUUDWLYH�SURFHHGV�E\�DFFUHWLRQ��WKH�ZRUGV�SDVVLQJ�E\�LQ�D�OLQH�RI�SDUDGH�
SDVW�WKH�YLHZLQJ�VWDQG��EULHIO\�SUHVHQW�DQG�WKHQ�JRQH��LQWHUDFWLQJ�ZLWK�RQH�
DQRWKHU�YLD�PHPRU\�DQG�DVVRFLDWLRQ��7KHUH�DUH�QR�V\OORJLVPV�LQ�+RPHU��
([SHULHQFH�LV�DUUDQJHG�LQ�WHUPV�RI�HYHQWV��QRW�FDWHJRULHV��2QO\�ZLWK�
ZULWLQJ�GRHV�QDUUDWLYH�VWUXFWXUH�FRPH�WR�HPERG\�VXVWDLQHG�UDWLRQDO�
DUJXPHQW��$ULVWRWOH�FURVVHG�DQRWKHU�OHYHO��E\�VHHLQJ�WKH�VWXG\�RI�VXFK�
DUJXPHQW²QRW�MXVW�WKH�XVH�RI�DUJXPHQW��EXW�LWV�VWXG\²DV�D�WRRO��+LV�ORJLF�
H[SUHVVHV�DQ�RQJRLQJ�VHOI�FRQVFLRXVQHVV�DERXW�WKH�ZRUGV�LQ�ZKLFK�WKH\�
DUH�FRPSRVHG��:KHQ�$ULVWRWOH�XQIXUOV�SUHPLVHV�DQG�FRQFOXVLRQV²,I�LW�LV�
SRVVLEOH�IRU�QR�PDQ�WR�EH�D�KRUVH��LW�LV�DOVR�DGPLVVLEOH�IRU�QR�KRUVH�WR�EH�D�
PDQ��DQG�LI�LW�LV�DGPLVVLEOH�IRU�QR�JDUPHQW�WR�EH�ZKLWH��LW�LV�DOVR�
DGPLVVLEOH�IRU�QRWKLQJ�ZKLWH�WR�EH�D�JDUPHQW��)RU�LI�DQ\�ZKLWH�WKLQJ�PXVW�
EH�D�JDUPHQW��WKHQ�VRPH�JDUPHQW�ZLOO�QHFHVVDULO\�EH�ZKLWHƇ²KH�QHLWKHU�
UHTXLUHV�QRU�LPSOLHV�DQ\�SHUVRQDO�H[SHULHQFH�RI�KRUVHV��JDUPHQWV��RU�
FRORUV��+H�KDV�GHSDUWHG�WKDW�UHDOP��<HW�KH�FODLPV�WKURXJK�WKH�
PDQLSXODWLRQ�RI�ZRUGV�WR�FUHDWH�NQRZOHGJH�DQ\ZD\��DQG�D�VXSHULRU�EUDQG�
RI�NQRZOHGJH�DW�WKDW��
� ³:H�NQRZ�WKDW�IRUPDO�ORJLF�LV�WKH�LQYHQWLRQ�RI�*UHHN�FXOWXUH�DIWHU�LW�
KDG�LQWHULRUL]HG�WKH�WHFKQRORJ\�RI�DOSKDEHWLF�ZULWLQJ�´�:DOWHU�2QJ�
VD\V²LW�LV�WUXH�RI�,QGLD�DQG�&KLQD�DV�ZHOO²³DQG�VR�PDGH�D�SHUPDQHQW�
SDUW�RI�LWV�QRHWLF�UHVRXUFHV�WKH�NLQG�RI�WKLQNLQJ�WKDW�DOSKDEHWLF�ZULWLQJ�
PDGH�SRVVLEOH�´Ƈ�)RU�HYLGHQFH�2QJ�WXUQV�WR�ILHOGZRUN�RI�WKH�5XVVLDQ�
SV\FKRORJLVW�$OHNVDQGU�5RPDQRYLFK�/XULD�DPRQJ�LOOLWHUDWH�SHRSOHV�LQ�
UHPRWH�8]EHNLVWDQ�DQG�.\UJ\]VWDQ�LQ�&HQWUDO�$VLD�LQ�WKH�����V�Ƈ�/XULD�
IRXQG�VWULNLQJ�GLIIHUHQFHV�EHWZHHQ�LOOLWHUDWH�DQG�HYHQ�VOLJKWO\�OLWHUDWH�
VXEMHFWV��QRW�LQ�ZKDW�WKH\�NQHZ��EXW�LQ�KRZ�WKH\�WKRXJKW��/RJLF�LPSOLFDWHV�
V\PEROLVP�GLUHFWO\��WKLQJV�DUH�PHPEHUV�RI�FODVVHV��WKH\�SRVVHVV�TXDOLWLHV��
ZKLFK�DUH�DEVWUDFWHG�DQG�JHQHUDOL]HG��2UDO�SHRSOH�ODFNHG�WKH�FDWHJRULHV�
WKDW�EHFRPH�VHFRQG�QDWXUH�HYHQ�WR�LOOLWHUDWH�LQGLYLGXDOV�LQ�OLWHUDWH�FXOWXUHV��
IRU�H[DPSOH��IRU�JHRPHWULFDO�VKDSHV��6KRZQ�GUDZLQJV�RI�FLUFOHV�DQG�
VTXDUHV��WKH\�QDPHG�WKHP�DV�³SODWH��VLHYH��EXFNHW��ZDWFK��RU�PRRQ´�DQG�
³PLUURU��GRRU��KRXVH��DSULFRW�GU\LQJ�ERDUG�´�7KH\�FRXOG�QRW��RU�ZRXOG�QRW��
DFFHSW�ORJLFDO�V\OORJLVPV��$�W\SLFDO�TXHVWLRQ��
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� ,Q�WKH�)DU�1RUWK��ZKHUH�WKHUH�LV�VQRZ��DOO�EHDUV�DUH�ZKLWH��
�
� 1RYD\D�=HPEOD�LV�LQ�WKH�)DU�1RUWK�DQG�WKHUH�LV�DOZD\V�VQRZ�WKHUH��
�
� :KDW�FRORU�DUH�WKH�EHDUV"�
�
� 7\SLFDO�UHVSRQVH��³,�GRQ¶W�NQRZ��,¶YH�VHHQ�D�EODFN�EHDU��,¶YH�QHYHU�
VHHQ�DQ\�RWKHUV�«�(DFK�ORFDOLW\�KDV�LWV�RZQ�DQLPDOV�´�
� %\�FRQWUDVW��D�PDQ�ZKR�KDV�MXVW�OHDUQHG�WR�UHDG�DQG�ZULWH�UHVSRQGV��
³7R�JR�E\�\RXU�ZRUGV��WKH\�VKRXOG�DOO�EH�ZKLWH�´�7R�JR�E\�\RXU�
ZRUGV²LQ�WKDW�SKUDVH��D�OHYHO�LV�FURVVHG��7KH�LQIRUPDWLRQ�KDV�EHHQ�
GHWDFKHG�IURP�DQ\�SHUVRQ��GHWDFKHG�IURP�WKH�VSHDNHU¶V�H[SHULHQFH��1RZ�
LW�OLYHV�LQ�WKH�ZRUGV��OLWWOH�OLIH�VXSSRUW�PRGXOHV��6SRNHQ�ZRUGV�DOVR�
WUDQVSRUW�LQIRUPDWLRQ��EXW�QRW�ZLWK�WKH�VHOI�FRQVFLRXVQHVV�WKDW�ZULWLQJ�
EULQJV��/LWHUDWH�SHRSOH�WDNH�IRU�JUDQWHG�WKHLU�RZQ�DZDUHQHVV�RI�ZRUGV��
DORQJ�ZLWK�WKH�DUUD\�RI�ZRUG�UHODWHG�PDFKLQHU\��FODVVLILFDWLRQ��UHIHUHQFH��
GHILQLWLRQ��%HIRUH�OLWHUDF\��WKHUH�LV�QRWKLQJ�REYLRXV�DERXW�VXFK�WHFKQLTXHV��
³7U\�WR�H[SODLQ�WR�PH�ZKDW�D�WUHH�LV�´�/XULD�VD\V��DQG�D�SHDVDQW�UHSOLHV��
³:K\�VKRXOG�,"�(YHU\RQH�NQRZV�ZKDW�D�WUHH�LV��WKH\�GRQ¶W�QHHG�PH�WHOOLQJ�
WKHP�´�
� ³%DVLFDOO\�WKH�SHDVDQW�ZDV�ULJKW�´Ƈ�2QJ�FRPPHQWV��³7KHUH�LV�QR�ZD\�
WR�UHIXWH�WKH�ZRUOG�RI�SULPDU\�RUDOLW\��$OO�\RX�FDQ�GR�LV�ZDON�DZD\�IURP�LW�
LQWR�OLWHUDF\�´�
� ,W�LV�D�WZLVWLQJ�MRXUQH\�IURP�WKLQJV�WR�ZRUGV��IURP�ZRUGV�WR�
FDWHJRULHV��IURP�FDWHJRULHV�WR�PHWDSKRU�DQG�ORJLF��8QQDWXUDO�DV�LW�VHHPHG�
WR�GHILQH�WUHH��LW�ZDV�HYHQ�WULFNLHU�WR�GHILQH�ZRUG��DQG�KHOSIXO�DQFLOODU\�
ZRUGV�OLNH�GHILQH�ZHUH�QRW�DW�ILUVW�DYDLODEOH��WKH�QHHG�QHYHU�KDYLQJ�H[LVWHG��
³,Q�WKH�LQIDQF\�RI�ORJLF��D�IRUP�RI�WKRXJKW�KDV�WR�EH�LQYHQWHG�EHIRUH�WKH�
FRQWHQW�FDQ�EH�ILOOHG�XS�´Ƈ�VDLG�%HQMDPLQ�-RZHWW��$ULVWRWOH¶V�
QLQHWHHQWK�FHQWXU\�WUDQVODWRU��6SRNHQ�ODQJXDJHV�QHHGHG�IXUWKHU�HYROXWLRQ��
� /DQJXDJH�DQG�UHDVRQLQJ�ILW�VR�ZHOO�WKDW�XVHUV�FRXOG�QRW�DOZD\V�VHH�
WKH�IODZV�DQG�JDSV��6WLOO��DV�VRRQ�DV�DQ\�FXOWXUH�LQYHQWHG�ORJLF��SDUDGR[HV�



DSSHDUHG��,Q�&KLQD��QHDUO\�FRQWHPSRUDQHRXVO\�ZLWK�$ULVWRWOH��WKH�
SKLORVRSKHU�*RQJVXQ�/RQJ�FDSWXUHG�VRPH�RI�WKHVH�LQ�WKH�IRUP�RI�D�
GLDORJXH��NQRZQ�DV�³:KHQ�D�:KLWH�+RUVH�,V�1RW�D�+RUVH�´Ƈ�,W�ZDV�ZULWWHQ�
RQ�EDPERR�VWULSV��WLHG�ZLWK�VWULQJ��EHIRUH�WKH�LQYHQWLRQ�RI�SDSHU��,W�EHJLQV��
�
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�
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�
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�
� ³+RUVH´�LV�WKDW�E\�PHDQV�RI�ZKLFK�RQH�QDPHV�WKH�VKDSH��³:KLWH´�LV�
WKDW�E\�PHDQV�RI�ZKLFK�RQH�QDPHV�WKH�FRORU��:KDW�QDPHV�WKH�FRORU�LV�QRW�
ZKDW�QDPHV�WKH�VKDSH��+HQFH��,�VD\�WKDW�D�ZKLWH�KRUVH�LV�QRW�D�KRUVH��
�
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VWDWHPHQW�DERXW�ODQJXDJH�DQG�ORJLF��*RQJVXQ�/RQJ�ZDV�D�PHPEHU�RI�WKH�
0LQJMLD��WKH�6FKRRO�RI�1DPHV��DQG�KLV�GHOYLQJ�LQWR�WKHVH�SDUDGR[HV�
IRUPHG�SDUW�RI�ZKDW�&KLQHVH�KLVWRULDQV�FDOO�WKH�³ODQJXDJH�FULVLV�´�D�
UXQQLQJ�GHEDWH�RYHU�WKH�QDWXUH�RI�ODQJXDJH��1DPHV�DUH�QRW�WKH�WKLQJV�WKH\�
QDPH��&ODVVHV�DUH�QRW�FRH[WHQVLYH�ZLWK�VXEFODVVHV��7KXV�
LQQRFHQW�VHHPLQJ�LQIHUHQFHV�JHW�GHUDLOHG��³D�PDQ�GLVOLNHV�ZKLWH�KRUVHV´�
GRHV�QRW�LPSO\�³D�PDQ�GLVOLNHV�KRUVHV�´�
�
� <RX�WKLQN�WKDW�KRUVHV�WKDW�DUH�FRORUHG�DUH�QRW�KRUVHV��,Q�WKH�ZRUOG��LW�
LV�QRW�WKH�FDVH�WKDW�WKHUH�DUH�KRUVHV�ZLWK�QR�FRORU��&DQ�LW�EH�WKDW�WKHUH�DUH�
QR�KRUVHV�LQ�WKH�ZRUOG"�
�
� 7KH�SKLORVRSKHU�VKLQHV�KLV�OLJKW�RQ�WKH�SURFHVV�RI�DEVWUDFWLQJ�LQWR�
FODVVHV�EDVHG�RQ�SURSHUWLHV��ZKLWHQHVV��KRUVLQHVV��$UH�WKHVH�FODVVHV�SDUW�RI�
UHDOLW\��RU�GR�WKH\�H[LVW�RQO\�LQ�ODQJXDJH"�
�
� +RUVHV�FHUWDLQO\�KDYH�FRORU��+HQFH��WKHUH�DUH�ZKLWH�KRUVHV��,I�LW�ZHUH�



WKH�FDVH�WKDW�KRUVHV�KDG�QR�FRORU��WKHUH�ZRXOG�VLPSO\�EH�KRUVHV��DQG�WKHQ�
KRZ�FRXOG�RQH�VHOHFW�D�ZKLWH�KRUVH"�$�ZKLWH�KRUVH�LV�D�KRUVH�DQG�ZKLWH��$�
KRUVH�DQG�D�ZKLWH�KRUVH�DUH�GLIIHUHQW��+HQFH��,�VD\�WKDW�D�ZKLWH�KRUVH�LV�QRW�
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�
� 7ZR�PLOOHQQLD�ODWHU��SKLORVRSKHUV�FRQWLQXH�WR�VWUXJJOH�ZLWK�WKHVH�
WH[WV��7KH�SDWKV�RI�ORJLF�LQWR�PRGHUQ�WKRXJKW�DUH�URXQGDERXW��EURNHQ��DQG�
FRPSOH[��6LQFH�WKH�SDUDGR[HV�VHHP�WR�EH�LQ�ODQJXDJH��RU�DERXW�ODQJXDJH��
RQH�ZD\�WR�EDQLVK�WKHP�ZDV�WR�SXULI\�WKH�PHGLXP��HOLPLQDWH�DPELJXRXV�
ZRUGV�DQG�ZRROO\�V\QWD[��HPSOR\�V\PEROV�WKDW�ZHUH�ULJRURXV�DQG�SXUH��
7R�WXUQ��WKDW�LV��WR�PDWKHPDWLFV��%\�WKH�EHJLQQLQJ�RI�WKH�WZHQWLHWK�FHQWXU\��
LW�VHHPHG�WKDW�RQO\�D�V\VWHP�RI�SXUSRVH�EXLOW�V\PEROV�FRXOG�PDNH�ORJLF�
ZRUN�SURSHUO\²IUHH�RI�HUURU�DQG�SDUDGR[HV��7KLV�GUHDP�ZDV�WR�SURYH�
LOOXVRU\��WKH�SDUDGR[HV�ZRXOG�FUHHS�EDFN�LQ��EXW�QR�RQH�FRXOG�KRSH�WR�
XQGHUVWDQG�XQWLO�WKH�SDWKV�RI�ORJLF�DQG�PDWKHPDWLFV�FRQYHUJHG��
� 0DWKHPDWLFV��WRR��IROORZHG�IURP�WKH�LQYHQWLRQ�RI�ZULWLQJ��*UHHFH�LV�
RIWHQ�WKRXJKW�RI�DV�WKH�VSULQJKHDG�IRU�WKH�ULYHU�WKDW�EHFRPHV�PRGHUQ�
PDWKHPDWLFV��ZLWK�DOO�LWV�PDQ\�WULEXWDULHV�GRZQ�WKH�FHQWXULHV��%XW�WKH�
*UHHNV�WKHPVHOYHV�DOOXGHG�WR�DQRWKHU�WUDGLWLRQ²WR�WKHP��DQFLHQW²ZKLFK�
WKH\�FDOOHG�&KDOGHDQ��DQG�ZKLFK�ZH�XQGHUVWDQG�WR�EH�%DE\ORQLDQ��7KDW�
WUDGLWLRQ�YDQLVKHG�LQWR�WKH�VDQGV��QRW�WR�VXUIDFH�XQWLO�WKH�HQG�RI�WKH�
QLQHWHHQWK�FHQWXU\��ZKHQ�WDEOHWV�RI�FOD\�ZHUH�GXJ�XS�IURP�WKH�PRXQGV�RI�
ORVW�FLWLHV��
� )LUVW�WKHUH�ZHUH�VFRUHV��WKHQ�WKRXVDQGV�RI�WDEOHWV��W\SLFDOO\�WKH�VL]H�RI�
D�KXPDQ�KDQG��HWFKHG�ZLWK�D�GLVWLQFWLYH��HGJ\��DQJXODU�ZULWLQJ�FDOOHG�
FXQHLIRUP��³ZHGJH�VKDSHG�´�0DWXUH�FXQHLIRUP�ZDV�QHLWKHU�SLFWRJUDSKLF�
�WKH�V\PEROV�ZHUH�VSDUH�DQG�DEVWUDFW��QRU�DOSKDEHWLF��WKH\�ZHUH�IDU�WRR�
QXPHURXV���%\������%&(�D�V\VWHP�ZLWK�DERXW�VHYHQ�KXQGUHG�V\PEROV�
IORXULVKHG�LQ�8UXN��WKH�ZDOOHG�FLW\��SUREDEO\�WKH�ODUJHVW�LQ�WKH�ZRUOG��
KRPH�RI�WKH�KHUR�NLQJ�*LOJDPHVK��LQ�WKH�DOOXYLDO�PDUVKHV�QHDU�WKH�
(XSKUDWHV�5LYHU��*HUPDQ�DUFKHRORJLVWV�H[FDYDWHG�8UXN�LQ�D�VHULHV�RI�GLJV�
DOO�WKURXJK�WKH�WZHQWLHWK�FHQWXU\��7KH�PDWHULDOV�IRU�WKLV�PRVW�DQFLHQW�RI�
LQIRUPDWLRQ�WHFKQRORJLHV�OD\�UHDGLO\�DW�KDQG��:LWK�GDPS�FOD\�KHOG�LQ�RQH�



KDQG�DQG�D�VW\OXV�RI�VKDUSHQHG�UHHG�LQ�WKH�RWKHU��D�VFULEH�ZRXOG�LPSULQW�
WLQ\�FKDUDFWHUV�LQ�FROXPQV�DQG�URZV��
� 7KH�UHVXOW��FU\SWLF�PHVVDJHV�IURP�DQ�DOLHQ�FXOWXUH��7KH\�WRRN�
JHQHUDWLRQV�WR�GHFLSKHU��³:ULWLQJ��OLNH�D�WKHDWHU�FXUWDLQ�JRLQJ�XS�RQ�WKHVH�
GD]]OLQJ�FLYLOL]DWLRQV��OHWV�XV�VWDUH�GLUHFWO\�EXW�LPSHUIHFWO\�DW�WKHP�´Ƈ�
ZULWHV�WKH�SV\FKRORJLVW�-XOLDQ�-D\QHV��6RPH�(XURSHDQV�WRRN�XPEUDJH�DW�
ILUVW��³7R�WKH�$VV\ULDQV��WKH�&KDOGHDQV��DQG�(J\SWLDQV�´�ZURWH�WKH�
VHYHQWHHQWK�FHQWXU\�GLYLQH�7KRPDV�6SUDW��³ZH�RZH�WKH�,QYHQWLRQ´�EXW�
DOVR�WKH�³&RUUXSWLRQ�RI�NQRZOHGJH�´Ƈ�ZKHQ�WKH\�FRQFHDOHG�LW�ZLWK�WKHLU�
VWUDQJH�VFULSWV��³,W�ZDV�WKH�FXVWRP�RI�WKHLU�:LVH�PHQ��WR�ZUDS�XS�WKHLU�
2EVHUYDWLRQV�RQ�1DWXUH��DQG�WKH�0DQQHUV�RI�0HQ��LQ�WKH�GDUN�6KDGRZV�RI�
+LHURJO\SKLFNV´��DV�WKRXJK�IULHQGOLHU�DQFLHQWV�ZRXOG�KDYH�XVHG�DQ�
DOSKDEHW�PRUH�IDPLOLDU�WR�6SUDW���7KH�HDUOLHVW�H[DPSOHV�RI�FXQHLIRUP�
EDIIOHG�DUFKHRORJLVWV�DQG�SDOHROLQJXLVWV�WKH�ORQJHVW��EHFDXVH�WKH�ILUVW�
ODQJXDJH�WR�EH�ZULWWHQ��6XPHULDQ��OHIW�QR�RWKHU�WUDFHV�LQ�FXOWXUH�RU�VSHHFK��
6XPHULDQ�WXUQHG�RXW�WR�EH�D�OLQJXLVWLF�UDULW\��DQ�LVRODWH��ZLWK�QR�NQRZQ�
GHVFHQGDQWV��:KHQ�VFKRODUV�GLG�OHDUQ�WR�UHDG�WKH�8UXN�WDEOHWV��WKH\�IRXQG�
WKHP�WR�EH��LQ�WKHLU�ZD\��KXPGUXP��FLYLF�PHPRUDQGD��FRQWUDFWV�DQG�ODZV��
DQG�UHFHLSWV�DQG�ELOOV�IRU�EDUOH\��OLYHVWRFN��RLO��UHHG�PDWV��DQG�SRWWHU\��
1RWKLQJ�OLNH�SRHWU\�RU�OLWHUDWXUH�DSSHDUHG�LQ�FXQHLIRUP�IRU�KXQGUHGV�RI�
\HDUV�WR�FRPH��7KH�WDEOHWV�ZHUH�WKH�TXRWLGLDQD�RI�QDVFHQW�FRPPHUFH�DQG�
EXUHDXFUDF\��7KH�WDEOHWV�QRW�RQO\�UHFRUGHG�WKH�FRPPHUFH�DQG�WKH�
EXUHDXFUDF\�EXW��LQ�WKH�ILUVW�SODFH��PDGH�WKHP�SRVVLEOH��
�
�



�
� $�&81(,)250�7$%/(7�
�
� (YHQ�WKHQ��FXQHLIRUP�LQFRUSRUDWHG�VLJQV�IRU�FRXQWLQJ�DQG�
PHDVXUHPHQW��'LIIHUHQW�FKDUDFWHUV��XVHG�LQ�GLIIHUHQW�ZD\V��FRXOG�GHQRWH�
QXPEHUV�DQG�ZHLJKWV��$�PRUH�V\VWHPDWLF�DSSURDFK�WR�WKH�ZULWLQJ�RI�
QXPEHUV�GLG�QRW�WDNH�VKDSH�XQWLO�WKH�WLPH�RI�+DPPXUDEL�������%&(��
ZKHQ�0HVRSRWDPLD�ZDV�XQLILHG�DURXQG�WKH�JUHDW�FLW\�RI�%DE\ORQ��
+DPPXUDEL�KLPVHOI�ZDV�SUREDEO\�WKH�ILUVW�OLWHUDWH�NLQJ��ZULWLQJ�KLV�RZQ�
FXQHLIRUP�UDWKHU�WKDQ�GHSHQGLQJ�RQ�VFULEHV��DQG�KLV�HPSLUH�EXLOGLQJ�
PDQLIHVWHG�WKH�FRQQHFWLRQ�EHWZHHQ�ZULWLQJ�DQG�VRFLDO�FRQWURO��³7KLV�
SURFHVV�RI�FRQTXHVW�DQG�LQIOXHQFH�LV�PDGH�SRVVLEOH�E\�OHWWHUV�DQG�WDEOHWV�



DQG�VWHODH�LQ�DQ�DEXQGDQFH�WKDW�KDG�QHYHU�EHHQ�NQRZQ�EHIRUH�´Ƈ�-D\QHV�
GHFODUHV��³:ULWLQJ�ZDV�D�QHZ�PHWKRG�RI�FLYLO�GLUHFWLRQ��LQGHHG�WKH�PRGHO�
WKDW�EHJLQV�RXU�RZQ�PHPR�FRPPXQLFDWLQJ�JRYHUQPHQW�´�
� 7KH�ZULWLQJ�RI�QXPEHUV�KDG�HYROYHG�LQWR�DQ�HODERUDWH�V\VWHP��
1XPHUDOV�ZHUH�FRPSRVHG�RI�MXVW�WZR�EDVLF�SDUWV��D�YHUWLFDO�ZHGJH�IRU���� ��
DQG�DQ�DQJOH�ZHGJH�IRU����� ���7KHVH�ZHUH�FRPELQHG�WR�IRUP�WKH�VWDQGDUG�
FKDUDFWHUV��VR�WKDW UHSUHVHQWHG���DQG UHSUHVHQWHG�����DQG�VR�RQ��%XW�
WKH�%DE\ORQLDQ�V\VWHP�ZDV�QRW�GHFLPDO��EDVH�����LW�ZDV�VH[DJHVLPDO��EDVH�
����(DFK�RI�WKH�QXPHUDOV�IURP���WR����KDG�LWV�RZQ�FKDUDFWHU��7R�IRUP�
ODUJH�QXPEHUV��WKH�%DE\ORQLDQV�XVHG�QXPHUDOV�LQ�SODFHV� ZDV�����RQH�
���SOXV�WHQ��V�� ZDV������WHQ���V�SOXV�VL[WHHQ��V���DQG�VR�RQ�Ƈ�1RQH�
RI�WKLV�ZDV�FOHDU�ZKHQ�WKH�WDEOHWV�ILUVW�EHJDQ�WR�VXUIDFH��$�EDVLF�WKHPH�
ZLWK�YDULDWLRQV��HQFRXQWHUHG�PDQ\�WLPHV��SURYHG�WR�EH�PXOWLSOLFDWLRQ�
WDEOHV��,Q�D�VH[DJHVLPDO�V\VWHP�WKHVH�KDG�WR�FRYHU�WKH�QXPEHUV�IURP���WR�
���DV�ZHOO�DV�������������DQG�����(YHQ�PRUH�GLIILFXOW�WR�XQUDYHO�ZHUH�
WDEOHV�RI�UHFLSURFDOV��PDNLQJ�SRVVLEOH�GLYLVLRQ�DQG�IUDFWLRQDO�QXPEHUV��LQ�
WKH����EDVHG�V\VWHP��UHFLSURFDOV�ZHUH������������������������«�DQG�WKHQ��
XVLQJ�H[WUD�SODFHV������������������DQG�VR�RQ�Ƈ�
�
�



�
� $�0$7+(0$7,&$/�7$%/(�21�$�&81(,)250�7$%/(7�
$1$/<=('�%<�$6*(5�$$%2(�
�
� 7KHVH�V\PEROV�ZHUH�KDUGO\�ZRUGV²RU�WKH\�ZHUH�ZRUGV�RI�D�SHFXOLDU��
VOHQGHU��ULJLG�VRUW��7KH\�VHHPHG�WR�DUUDQJH�WKHPVHOYHV�LQWR�YLVLEOH�
SDWWHUQV�LQ�WKH�FOD\��UHSHWLWLRXV��DOPRVW�DUWLVWLF��QRW�OLNH�DQ\�SURVH�RU�
SRHWU\�DUFKHRORJLVWV�KDG�HQFRXQWHUHG��7KH\�ZHUH�OLNH�PDSV�RI�D�
P\VWHULRXV�FLW\��7KLV�ZDV�WKH�NH\�WR�GHFLSKHULQJ�WKHP��ILQDOO\��WKH�RUGHUHG�
FKDRV�WKDW�VHHPV�WR�JXDUDQWHH�WKH�SUHVHQFH�RI�PHDQLQJ��,W�VHHPHG�OLNH�D�
WDVN�IRU�PDWKHPDWLFLDQV��DQ\ZD\��DQG�ILQDOO\�LW�ZDV��7KH\�UHFRJQL]HG�
JHRPHWULF�SURJUHVVLRQV��WDEOHV�RI�SRZHUV��DQG�HYHQ�LQVWUXFWLRQV�IRU�
FRPSXWLQJ�VTXDUH�URRWV�DQG�FXEH�URRWV��)DPLOLDU�DV�WKH\�ZHUH�ZLWK�WKH�ULVH�



RI�PDWKHPDWLFV�D�PLOOHQQLXP�ODWHU�LQ�DQFLHQW�*UHHFH��WKHVH�VFKRODUV�ZHUH�
DVWRXQGHG�DW�WKH�EUHDGWK�DQG�GHSWK�RI�PDWKHPDWLFDO�NQRZOHGJH�WKDW�
H[LVWHG�EHIRUH�LQ�0HVRSRWDPLD��³,W�ZDV�DVVXPHG�WKDW�WKH�%DE\ORQLDQV�KDG�
KDG�VRPH�VRUW�RI�QXPEHU�P\VWLFLVP�RU�QXPHURORJ\�´�ZURWH�$VJHU�$DERH�
LQ�������³EXW�ZH�QRZ�NQRZ�KRZ�IDU�VKRUW�RI�WKH�WUXWK�WKLV�DVVXPSWLRQ�
ZDV�´Ƈ�7KH�%DE\ORQLDQV�FRPSXWHG�OLQHDU�HTXDWLRQV��TXDGUDWLF�HTXDWLRQV��
DQG�3\WKDJRUHDQ�QXPEHUV�ORQJ�EHIRUH�3\WKDJRUDV��,Q�FRQWUDVW�WR�WKH�*UHHN�
PDWKHPDWLFV�WKDW�IROORZHG��%DE\ORQLDQ�PDWKHPDWLFV�GLG�QRW�HPSKDVL]H�
JHRPHWU\��H[FHSW�IRU�SUDFWLFDO�SUREOHPV��WKH�%DE\ORQLDQV�FDOFXODWHG�DUHDV�
DQG�SHULPHWHUV�EXW�GLG�QRW�SURYH�WKHRUHPV��<HW�WKH\�FRXOG��LQ�HIIHFW��
UHGXFH�HODERUDWH�VHFRQG�GHJUHH�SRO\QRPLDOV��7KHLU�PDWKHPDWLFV�VHHPHG�
WR�YDOXH�FRPSXWDWLRQDO�SRZHU�DERYH�DOO��
� 7KDW�FRXOG�QRW�EH�DSSUHFLDWHG�XQWLO�FRPSXWDWLRQDO�SRZHU�EHJDQ�WR�
PHDQ�VRPHWKLQJ��%\�WKH�WLPH�PRGHUQ�PDWKHPDWLFLDQV�WXUQHG�WKHLU�
DWWHQWLRQ�WR�%DE\ORQ��PDQ\�LPSRUWDQW�WDEOHWV�KDG�DOUHDG\�EHHQ�GHVWUR\HG�
RU�VFDWWHUHG��)UDJPHQWV�UHWULHYHG�IURP�8UXN�EHIRUH�������IRU�H[DPSOH��
ZHUH�GLVSHUVHG�WR�%HUOLQ��3DULV��DQG�&KLFDJR�DQG�RQO\�ILIW\�\HDUV�ODWHU�
ZHUH�GLVFRYHUHG�WR�KROG�WKH�EHJLQQLQJ�PHWKRGV�RI�DVWURQRP\��7R�
GHPRQVWUDWH�WKLV��2WWR�1HXJHEDXHU��WKH�OHDGLQJ�WZHQWLHWK�FHQWXU\�
KLVWRULDQ�RI�DQFLHQW�PDWKHPDWLFV��KDG�WR�UHDVVHPEOH�WDEOHWV�ZKRVH�
IUDJPHQWV�KDG�PDGH�WKHLU�ZD\�WR�RSSRVLWH�VLGHV�RI�WKH�$WODQWLF�2FHDQ��,Q�
������ZKHQ�WKH�QXPEHU�RI�FXQHLIRUP�WDEOHWV�KRXVHG�LQ�PXVHXPV�UHDFKHG�
�DW�KLV�URXJK�JXHVV��D�KDOI�PLOOLRQ��1HXJHEDXHU�ODPHQWHG��³2XU�WDVN�FDQ�
WKHUHIRUH�SURSHUO\�EH�FRPSDUHG�ZLWK�UHVWRULQJ�WKH�KLVWRU\�RI�PDWKHPDWLFV�
IURP�D�IHZ�WRUQ�SDJHV�ZKLFK�KDYH�DFFLGHQWDOO\�VXUYLYHG�WKH�GHVWUXFWLRQ�RI�
D�JUHDW�OLEUDU\�´Ƈ�
� ,Q�������'RQDOG�.QXWK��DQ�HDUO\�FRPSXWHU�VFLHQWLVW�DW�6WDQIRUG��
ORRNHG�DW�WKH�UHPDLQV�RI�DQ�2OG�%DE\ORQLDQ�WDEOHW�WKH�VL]H�RI�D�SDSHUEDFN�
ERRN��KDOI�O\LQJ�LQ�WKH�%ULWLVK�0XVHXP�LQ�/RQGRQ��RQH�IRXUWK�LQ�WKH�
6WDDWOLFKH�0XVHHQ�LQ�%HUOLQ��DQG�WKH�UHVW�PLVVLQJ��DQG�VDZ�ZKDW�KH�FRXOG�
RQO\�GHVFULEH��DQDFKURQLVWLFDOO\��DV�DQ�DOJRULWKP��
�
� $�FLVWHUQ��



�
� 7KH�KHLJKW�LV�������DQG�D�YROXPH�RI����������KDV�EHHQ�H[FDYDWHG��
�
� 7KH�OHQJWK�H[FHHGV�WKH�ZLGWK�E\�����
�
� <RX�VKRXOG�WDNH�WKH�UHFLSURFDO�RI�WKH�KHLJKW��������REWDLQLQJ�����
�
� 0XOWLSO\�WKLV�E\�WKH�YROXPH������������REWDLQLQJ�������
�
� 7DNH�KDOI�RI����DQG�VTXDUH�LW��REWDLQLQJ��������
�
� $GG�������DQG�\RX�JHW����������
�
� 7KH�VTXDUH�URRW�LV�������
�
� 0DNH�WZR�FRSLHV�RI�WKLV��DGGLQJ�WR�WKH�RQH�DQG�VXEWUDFWLQJ�IURP�WKH�
RWKHU��
�
� <RX�ILQG�WKDW������LV�WKH�OHQJWK�DQG������LV�WKH�ZLGWK��
�
� 7KLV�LV�WKH�SURFHGXUH�Ƈ�
�
� ³7KLV�LV�WKH�SURFHGXUH´�ZDV�D�VWDQGDUG�FORVLQJ��OLNH�D�EHQHGLFWLRQ��
DQG�IRU�.QXWK�UHGROHQW�ZLWK�PHDQLQJ��,Q�WKH�/RXYUH�KH�IRXQG�D�
³SURFHGXUH´�WKDW�UHPLQGHG�KLP�RI�D�VWDFN�SURJUDP�RQ�D�%XUURXJKV�%������
³:H�FDQ�FRPPHQG�WKH�%DE\ORQLDQV�IRU�GHYHORSLQJ�D�QLFH�ZD\�WR�H[SODLQ�
DQ�DOJRULWKP�E\�H[DPSOH�DV�WKH�DOJRULWKP�LWVHOI�ZDV�EHLQJ�GHILQHG�´�VDLG�
.QXWK��%\�WKHQ�KH�KLPVHOI�ZDV�HQJURVVHG�LQ�WKH�SURMHFW�RI�GHILQLQJ�DQG�
H[SODLQLQJ�WKH�DOJRULWKP��KH�ZDV�DPD]HG�E\�ZKDW�KH�IRXQG�RQ�WKH�DQFLHQW�
WDEOHWV��7KH�VFULEHV�ZURWH�LQVWUXFWLRQV�IRU�SODFLQJ�QXPEHUV�LQ�FHUWDLQ�
ORFDWLRQV²IRU�PDNLQJ�³FRSLHV´�RI�D�QXPEHU��DQG�IRU�NHHSLQJ�D�QXPEHU�
³LQ�\RXU�KHDG�´�7KLV�LGHD��RI�DEVWUDFW�TXDQWLWLHV�RFFXS\LQJ�DEVWUDFW�SODFHV��
ZRXOG�QRW�FRPH�EDFN�WR�OLIH�WLOO�PXFK�ODWHU��



� :KHUH�LV�D�V\PERO"�:KDW�LV�D�V\PERO"�(YHQ�WR�DVN�VXFK�TXHVWLRQV�
UHTXLUHG�D�VHOI�FRQVFLRXVQHVV�WKDW�GLG�QRW�FRPH�QDWXUDOO\��2QFH�DVNHG��WKH�
TXHVWLRQV�FRQWLQXHG�WR�ORRP��/RRN�DW�WKHVH�VLJQV��SKLORVRSKHUV�LPSORUHG��
:KDW�DUH�WKH\"�
� ³)XQGDPHQWDOO\�OHWWHUV�DUH�VKDSHV�LQGLFDWLQJ�YRLFHV�´Ƈ�H[SODLQHG�
-RKQ�RI�6DOLVEXU\�LQ�PHGLHYDO�(QJODQG��³+HQFH�WKH\�UHSUHVHQW�WKLQJV�
ZKLFK�WKH\�EULQJ�WR�PLQG�WKURXJK�WKH�ZLQGRZV�RI�WKH�H\HV�´�-RKQ�VHUYHG�
DV�VHFUHWDU\�DQG�VFULEH�WR�WKH�$UFKELVKRS�RI�&DQWHUEXU\�LQ�WKH�WZHOIWK�
FHQWXU\��+H�VHUYHG�WKH�FDXVH�RI�$ULVWRWOH�DV�DQ�DGYRFDWH�DQG�VDOHVPDQ��+LV�
0HWDORJLFRQ�QRW�RQO\�VHW�IRUWK�WKH�SULQFLSOHV�RI�$ULVWRWHOLDQ�ORJLF�EXW�
XUJHG�KLV�FRQWHPSRUDULHV�WR�FRQYHUW��DV�WKRXJK�WR�D�QHZ�UHOLJLRQ���+H�GLG�
QRW�PLQFH�ZRUGV��³/HW�KLP�ZKR�LV�QRW�FRPH�WR�ORJLF�EH�SODJXHG�ZLWK�
FRQWLQXRXV�DQG�HYHUODVWLQJ�ILOWK�´��3XWWLQJ�SHQ�WR�SDUFKPHQW�LQ�WKLV�WLPH�RI�
EDUHVW�OLWHUDF\��KH�WULHG�WR�H[DPLQH�WKH�DFW�RI�ZULWLQJ�DQG�WKH�HIIHFW�RI�
ZRUGV��³)UHTXHQWO\�WKH\�VSHDN�YRLFHOHVVO\�WKH�XWWHUDQFHV�RI�WKH�DEVHQW�´�
7KH�LGHD�RI�ZULWLQJ�ZDV�VWLOO�HQWDQJOHG�ZLWK�WKH�LGHD�RI�VSHDNLQJ��7KH�
PL[LQJ�RI�WKH�YLVXDO�DQG�WKH�DXGLWRU\�FRQWLQXHG�WR�FUHDWH�SX]]OHV��DQG�VR�
DOVR�GLG�WKH�PL[LQJ�RI�SDVW�DQG�IXWXUH��XWWHUDQFHV�RI�WKH�DEVHQW��:ULWLQJ�
OHDSW�DFURVV�WKHVH�OHYHOV��
� (YHU\�XVHU�RI�WKLV�WHFKQRORJ\�ZDV�D�QRYLFH��7KRVH�FRPSRVLQJ�IRUPDO�
OHJDO�GRFXPHQWV��VXFK�DV�FKDUWHUV�DQG�GHHGV��RIWHQ�IHOW�WKH�QHHG�WR�H[SUHVV�
WKHLU�VHQVDWLRQ�RI�VSHDNLQJ�WR�DQ�LQYLVLEOH�DXGLHQFH��³2K��DOO�\H�ZKR�VKDOO�
KDYH�KHDUG�WKLV�DQG�KDYH�VHHQ�´Ƈ��7KH\�IRXQG�LW�DZNZDUG�WR�NHHS�WHQVHV�
VWUDLJKW��OLNH�YRLFHPDLO�QRYLFHV�OHDYLQJ�WKHLU�ILUVW�PHVVDJHV�FLUFD��������
0DQ\�FKDUWHUV�HQGHG�ZLWK�WKH�ZRUG�³*RRGE\H�´�%HIRUH�ZULWLQJ�FRXOG�IHHO�
QDWXUDO�LQ�LWVHOI²FRXOG�EHFRPH�VHFRQG�QDWXUH²WKHVH�HFKRHV�RI�YRLFHV�
KDG�WR�IDGH�DZD\��:ULWLQJ�LQ�DQG�RI�LWVHOI�KDG�WR�UHVKDSH�KXPDQ�
FRQVFLRXVQHVV��
� $PRQJ�WKH�PDQ\�DELOLWLHV�JDLQHG�E\�WKH�ZULWWHQ�FXOWXUH��QRW�WKH�OHDVW�
ZDV�WKH�SRZHU�RI�ORRNLQJ�LQZDUG�XSRQ�LWVHOI��:ULWHUV�ORYHG�WR�GLVFXVV�
ZULWLQJ��IDU�PRUH�WKDQ�EDUGV�HYHU�ERWKHUHG�WR�GLVFXVV�VSHHFK��7KH\�FRXOG�
VHH�WKH�PHGLXP�DQG�LWV�PHVVDJHV��KROG�WKHP�XS�WR�WKH�PLQG¶V�H\H�IRU�
VWXG\�DQG�DQDO\VLV��$QG�WKH\�FRXOG�FULWLFL]H�LW²IRU�IURP�WKH�YHU\�VWDUW��WKH�



QHZ�DELOLWLHV�ZHUH�DFFRPSDQLHG�E\�D�QDJJLQJ�VHQVH�RI�ORVV��,W�ZDV�D�IRUP�
RI�QRVWDOJLD��3ODWR�IHOW�LW��
�
� ,�FDQQRW�KHOS�IHHOLQJ��3KDHGUXV��>VD\V�6RFUDWHV@�WKDW�ZULWLQJ�LV�
XQIRUWXQDWHO\�OLNH�SDLQWLQJ��IRU�WKH�FUHDWLRQV�RI�WKH�SDLQWHU�KDYH�WKH�
DWWLWXGH�RI�OLIH��DQG�\HW�LI�\RX�DVN�WKHP�D�TXHVWLRQ�WKH\�SUHVHUYH�D�VROHPQ�
VLOHQFH�«�<RX�ZRXOG�LPDJLQH�WKDW�WKH\�KDG�LQWHOOLJHQFH��EXW�LI�\RX�ZDQW�
WR�NQRZ�DQ\WKLQJ�DQG�SXW�D�TXHVWLRQ�WR�RQH�RI�WKHP��WKH�VSHDNHU�DOZD\V�
JLYHV�RQH�XQYDU\LQJ�DQVZHU�Ƈ�
�
� 8QIRUWXQDWHO\�WKH�ZULWWHQ�ZRUG�VWDQGV�VWLOO��,W�LV�VWDEOH�DQG�LPPRELOH��
3ODWR¶V�TXDOPV�ZHUH�PRVWO\�VHW�DVLGH�LQ�WKH�VXFFHHGLQJ�PLOOHQQLD��DV�WKH�
FXOWXUH�RI�OLWHUDF\�GHYHORSHG�LWV�PDQ\�JLIWV��KLVWRU\�DQG�WKH�ODZ��WKH�
VFLHQFHV�DQG�SKLORVRSK\��WKH�UHIOHFWLYH�H[SOLFDWLRQ�RI�DUW�DQG�OLWHUDWXUH�
LWVHOI��1RQH�RI�WKDW�FRXOG�KDYH�HPHUJHG�IURP�SXUH�RUDOLW\��*UHDW�SRHWU\�
FRXOG�DQG�GLG��EXW�LW�ZDV�H[SHQVLYH�DQG�UDUH��7R�PDNH�WKH�HSLFV�RI�+RPHU��
WR�OHW�WKHP�EH�KHDUG��WR�VXVWDLQ�WKHP�DFURVV�WKH�\HDUV�DQG�WKH�PLOHV�
UHTXLUHG�D�FRQVLGHUDEOH�VKDUH�RI�WKH�DYDLODEOH�FXOWXUDO�HQHUJ\��
� 7KHQ�WKH�YDQLVKHG�ZRUOG�RI�SULPDU\�RUDOLW\�ZDV�QRW�PXFK�PLVVHG��
1RW�XQWLO�WKH�WZHQWLHWK�FHQWXU\��DPLG�D�EXUJHRQLQJ�RI�QHZ�PHGLD�IRU�
FRPPXQLFDWLRQ��GLG�WKH�TXDOPV�DQG�WKH�QRVWDOJLD�UHVXUIDFH��0DUVKDOO�
0F/XKDQ��ZKR�EHFDPH�WKH�PRVW�IDPRXV�VSRNHVPDQ�IRU�WKH�E\JRQH�RUDO�
FXOWXUH��GLG�VR�LQ�WKH�VHUYLFH�RI�DQ�DUJXPHQW�IRU�PRGHUQLW\��+H�KDLOHG�WKH�
QHZ�³HOHFWULF�DJH´�QRW�IRU�LWV�QHZQHVV�EXW�IRU�LWV�UHWXUQ�WR�WKH�URRWV�RI�
KXPDQ�FUHDWLYLW\��+H�VDZ�LW�DV�D�UHYLYDO�RI�WKH�ROG�RUDOLW\��³:H�DUH�LQ�RXU�
FHQWXU\�µZLQGLQJ�WKH�WDSH�EDFNZDUG�¶�´Ƈ�KH�GHFODUHG��ILQGLQJ�KLV�
PHWDSKRULFDO�WDSH�LQ�RQH�RI�WKH�QHZHVW�LQIRUPDWLRQ�WHFKQRORJLHV��+H�
FRQVWUXFWHG�D�VHULHV�RI�SROHPLFDO�FRQWUDVWV��WKH�SULQWHG�ZRUG�YV��WKH�
VSRNHQ�ZRUG��FROG�KRW��VWDWLF�IOXLG��QHXWUDO�PDJLFDO��LPSRYHULVKHG�ULFK��
UHJLPHQWHG�FUHDWLYH��PHFKDQLFDO�RUJDQLF��VHSDUDWLVW�LQWHJUDWLYH��³7KH�
DOSKDEHW�LV�D�WHFKQRORJ\�RI�YLVXDO�IUDJPHQWDWLRQ�DQG�VSHFLDOLVP�´�KH�ZURWH��
,W�OHDGV�WR�³D�GHVHUW�RI�FODVVLILHG�GDWD�´�2QH�ZD\�RI�IUDPLQJ�0F/XKDQ¶V�
FULWLTXH�RI�SULQW�ZRXOG�EH�WR�VD\�WKDW�SULQW�RIIHUV�RQO\�D�QDUURZ�FKDQQHO�RI�



FRPPXQLFDWLRQ��7KH�FKDQQHO�LV�OLQHDU�DQG�HYHQ�IUDJPHQWHG��%\�FRQWUDVW��
VSHHFK²LQ�WKH�SULPDO�FDVH��IDFH�WR�IDFH�KXPDQ�LQWHUFRXUVH��DOLYH�ZLWK�
JHVWXUH�DQG�WRXFK²HQJDJHV�DOO�WKH�VHQVHV��QRW�MXVW�KHDULQJ��,I�WKH�LGHDO�RI�
FRPPXQLFDWLRQ�LV�D�PHHWLQJ�RI�VRXOV��WKHQ�ZULWLQJ�LV�D�VDG�VKDGRZ�RI�WKH�
LGHDO��
� 7KH�VDPH�FULWLFLVP�ZDV�PDGH�RI�RWKHU�FRQVWUDLQHG�FKDQQHOV��FUHDWHG�
E\�ODWHU�WHFKQRORJLHV²WKH�WHOHJUDSK��WKH�WHOHSKRQH��UDGLR��DQG�H�PDLO��
-RQDWKDQ�0LOOHU�UHSKUDVHV�0F/XKDQ¶V�DUJXPHQW�LQ�TXDVL�WHFKQLFDO�WHUPV�
RI�LQIRUPDWLRQ��³7KH�ODUJHU�WKH�QXPEHU�RI�VHQVHV�LQYROYHG��WKH�EHWWHU�WKH�
FKDQFH�RI�WUDQVPLWWLQJ�D�UHOLDEOH�FRS\�RI�WKH�VHQGHU¶V�PHQWDO�VWDWH�´ƇƇ�,Q�
WKH�VWUHDP�RI�ZRUGV�SDVW�WKH�HDU�RU�H\H��ZH�VHQVH�QRW�MXVW�WKH�LWHPV�RQH�E\�
RQH�EXW�WKHLU�UK\WKPV�DQG�WRQHV��ZKLFK�LV�WR�VD\�WKHLU�PXVLF��:H��WKH�
OLVWHQHU�RU�WKH�UHDGHU��GR�QRW�KHDU��RU�UHDG��RQH�ZRUG�DW�D�WLPH��ZH�JHW�
PHVVDJHV�LQ�JURXSLQJV�VPDOO�DQG�ODUJH��+XPDQ�PHPRU\�EHLQJ�ZKDW�LW�LV��
ODUJHU�SDWWHUQV�FDQ�EH�JUDVSHG�LQ�ZULWLQJ�WKDQ�LQ�VRXQG��7KH�H\H�FDQ�
JODQFH�EDFN��0F/XKDQ�FRQVLGHUHG�WKLV�GDPDJLQJ��RU�DW�OHDVW�GLPLQLVKLQJ��
³$FRXVWLF�VSDFH�LV�RUJDQLF�DQG�LQWHJUDO�´�KH�VDLG��³SHUFHLYHG�WKURXJK�WKH�
VLPXOWDQHRXV�LQWHUSOD\�RI�DOO�WKH�VHQVHV��ZKHUHDV�µUDWLRQDO¶�RU�SLFWRULDO�
VSDFH�LV�XQLIRUP��VHTXHQWLDO�DQG�FRQWLQXRXV�DQG�FUHDWHV�D�FORVHG�ZRUOG�
ZLWK�QRQH�RI�WKH�ULFK�UHVRQDQFH�RI�WKH�WULEDO�HFKRODQG�´Ƈ�)RU�0F/XKDQ��WKH�
WULEDO�HFKRODQG�LV�(GHQ��
�
� %\�WKHLU�GHSHQGHQFH�RQ�WKH�VSRNHQ�ZRUG�IRU�LQIRUPDWLRQ��SHRSOH�
ZHUH�GUDZQ�WRJHWKHU�LQWR�D�WULEDO�PHVK�«�WKH�VSRNHQ�ZRUG�LV�PRUH�
HPRWLRQDOO\�ODGHQ�WKDQ�WKH�ZULWWHQ�«�$XGLOH�WDFWLOH�WULEDO�PDQ�SDUWRRN�RI�
WKH�FROOHFWLYH�XQFRQVFLRXV��OLYHG�LQ�D�PDJLFDO�LQWHJUDO�ZRUOG�SDWWHUQHG�E\�
P\WK�DQG�ULWXDO��LWV�YDOXHV�GLYLQH�Ƈ�
�
� 8S�WR�D�SRLQW��PD\EH��<HW�WKUHH�FHQWXULHV�HDUOLHU��7KRPDV�+REEHV��
ORRNLQJ�IURP�D�YDQWDJH�ZKHUH�OLWHUDF\�ZDV�QHZ��KDG�WDNHQ�D�OHVV�URV\�
YLHZ��+H�FRXOG�VHH�WKH�SUHOLWHUDWH�FXOWXUH�PRUH�FOHDUO\��³0HQ�OLYHG�XSRQ�
JURVV�H[SHULHQFH�´�KH�ZURWH��³7KHUH�ZDV�QR�PHWKRG��WKDW�LV�WR�VD\��QR�
VRZLQJ�QRU�SODQWLQJ�RI�NQRZOHGJH�E\�LWVHOI��DSDUW�IURP�WKH�ZHHGV�DQG�



FRPPRQ�SODQWV�RI�HUURU�DQG�FRQMHFWXUH�´Ƈ�$�VRUU\�SODFH��QHLWKHU�PDJLFDO�
QRU�GLYLQH��
� :DV�0F/XKDQ�ULJKW��RU�ZDV�+REEHV"�,I�ZH�DUH�DPELYDOHQW��WKH�
DPELYDOHQFH�EHJDQ�ZLWK�3ODWR��+H�ZLWQHVVHG�ZULWLQJ¶V�ULVLQJ�GRPLQLRQ��KH�
DVVHUWHG�LWV�IRUFH�DQG�IHDUHG�LWV�OLIHOHVVQHVV��7KH�ZULWHU�SKLORVRSKHU�
HPERGLHG�D�SDUDGR[��7KH�VDPH�SDUDGR[�ZDV�GHVWLQHG�WR�UHDSSHDU�LQ�
GLIIHUHQW�JXLVHV��HDFK�WHFKQRORJ\�RI�LQIRUPDWLRQ�EULQJLQJ�LWV�RZQ�SRZHUV�
DQG�LWV�RZQ�IHDUV��,W�WXUQV�RXW�WKDW�WKH�³IRUJHWIXOQHVV´�3ODWR�IHDUHG�GRHV�
QRW�DULVH��,W�GRHV�QRW�DULVH�EHFDXVH�3ODWR�KLPVHOI��ZLWK�KLV�PHQWRU�6RFUDWHV�
DQG�KLV�GLVFLSOH�$ULVWRWOH��GHVLJQHG�D�YRFDEXODU\�RI�LGHDV��RUJDQL]HG�WKHP�
LQWR�FDWHJRULHV��VHW�GRZQ�UXOHV�RI�ORJLF��DQG�VR�IXOILOOHG�WKH�SURPLVH�RI�WKH�
WHFKQRORJ\�RI�ZULWLQJ��$OO�WKLV�PDGH�NQRZOHGJH�PRUH�GXUDEOH�VWXII�WKDQ�
EHIRUH��
� $QG�WKH�DWRP�RI�NQRZOHGJH�ZDV�WKH�ZRUG��2U�ZDV�LW"�)RU�VRPH�WLPH�
WR�FRPH��WKH�ZRUG�FRQWLQXHG�WR�HOXGH�LWV�SXUVXHUV��ZKHWKHU�LW�ZDV�D�
IOHHWLQJ�EXUVW�RI�VRXQG�RU�D�IL[HG�FOXVWHU�RI�PDUNV��³0RVW�OLWHUDWH�SHUVRQV��
ZKHQ�\RX�VD\��µ7KLQN�RI�D�ZRUG�¶�DW�OHDVW�LQ�VRPH�YDJXH�IDVKLRQ�WKLQN�RI�
VRPHWKLQJ�EHIRUH�WKHLU�H\HV�´�2QJ�VD\V��³ZKHUH�D�UHDO�ZRUG�FDQ�QHYHU�EH�
DW�DOO�´Ƈ�:KHUH�GR�ZH�ORRN�IRU�WKH�ZRUGV��WKHQ"�,Q�WKH�GLFWLRQDU\��RI�
FRXUVH��2QJ�DOVR�VDLG��³,W�LV�GHPRUDOL]LQJ�WR�UHPLQG�RQHVHOI�WKDW�WKHUH�LV�
QR�GLFWLRQDU\�LQ�WKH�PLQG��WKDW�OH[LFRJUDSKLFDO�DSSDUDWXV�LV�D�YHU\�ODWH�
DFFUHWLRQ�WR�ODQJXDJH�´Ƈ�
� Ƈ�,W�LV�FXVWRPDU\�WR�WUDQVFULEH�D�WZR�SODFH�VH[DJHVLPDO�FXQHLIRUP�
QXPEHU�ZLWK�D�FRPPD²VXFK�DV�³�����´�%XW�WKH�VFULEHV�GLG�QRW�XVH�VXFK�
SXQFWXDWLRQ��DQG�LQ�IDFW�WKHLU�QRWDWLRQ�OHIW�WKH�SODFH�YDOXHV�XQGHILQHG��WKDW�
LV��WKHLU�QXPEHUV�ZHUH�ZKDW�ZH�ZRXOG�FDOO�³IORDWLQJ�SRLQW�´�$�WZR�SODFH�
QXPEHU�OLNH������FRXOG�EH������VHYHQ���V���WKLUW\��V��RU��ే�VHYHQ��V���
WKLUW\�����V���
� Ƈ�1RW�WKDW�0LOOHU�DJUHHV��2Q�WKH�FRQWUDU\��³,W�LV�KDUG�WR�RYHUHVWLPDWH�
WKH�VXEWOH�UHIOH[LYH�HIIHFWV�RI�OLWHUDF\�XSRQ�WKH�FUHDWLYH�LPDJLQDWLRQ��
SURYLGLQJ�DV�LW�GRHV�D�FXPXODWLYH�GHSRVLW�RI�LGHDV��LPDJHV��DQG�LGLRPV�
XSRQ�ZKRVH�ULFK�DQG�DSSUHFLDWLQJ�IXQGV�HYHU\�DUWLVW�HQMR\V�DQ�XQOLPLWHG�
ULJKW�RI�ZLWKGUDZDO�´�



� Ƈ�7KH�LQWHUYLHZHU�DVNHG�SODLQWLYHO\��³%XW�DUHQ¶W�WKHUH�FRUUHVSRQGLQJ�
JDLQV�LQ�LQVLJKW��XQGHUVWDQGLQJ�DQG�FXOWXUDO�GLYHUVLW\�WR�FRPSHQVDWH�
GHWULEDOL]HG�PDQ"´�0F/XKDQ�UHVSRQGHG��³<RXU�TXHVWLRQ�UHIOHFWV�DOO�WKH�
LQVWLWXWLRQDOL]HG�ELDVHV�RI�OLWHUDWH�PDQ�´�
 



3 | TWO WORDBOOKS�
 
(The Uncertainty in Our Writing, the Inconstancy in Our Letters)�
�
� ,Q�VXFK�EXVLH��DQG�DFWLYH�WLPHV��WKHUH�DULVH�PRUH�QHZ�WKRXJKWV�RI�
PHQ��ZKLFK�PXVW�EH�VLJQLIL¶G��DQG�YDULHG�E\�QHZ�H[SUHVVLRQV��
� ²7KRPDV�6SUDW�������Ƈ�
�
� $�9,//$*(�6&+22/0$67(5�$1'�35,(67�PDGH�D�ERRN�LQ�
�����ZLWK�D�UDPEOLQJ�WLWOH�WKDW�EHJDQ�³$�7DEOH�$OSKDEHWLFDOO��FRQWH\QLQJ�
DQG�WHDFKLQJ�WKH�WUXH�ZULWLQJ��DQG�XQGHUVWDQGLQJ�RI�KDUG�XVXDOO�(QJOLVK�
ZRUGHV�´�DQG�ZHQW�RQ�ZLWK�PRUH�KLQWV�WR�LWV�SXUSRVH��ZKLFK�ZDV�XQXVXDO�
DQG�QHHGHG�H[SODQDWLRQ�Ƈ�
�
� :LWK�WKH�LQWHUSUHWDWLRQ�WKHUHRI�E\�SODLQH�(QJOLVK�ZRUGV��JDWKHUHG�IRU�
WKH�EHQHILW�	�KHOSH�RI�/DGLHV��*HQWOHZRPHQ��RU�DQ\�RWKHU�XQVNLOIXOO�
SHUVRQV��
�
� :KHUHE\�WKH\�PD\�WKH�PRUH�HDVLO\�DQG�EHWWHU�XQGHUVWDQG�PDQ\�KDUG�
(QJOLVK�ZRUGHV��ZKLFK�WKH\�VKDOO�KHDUH�RU�UHDG�LQ�6FULSWXUHV��6HUPRQV��RU�
HOVHZKHUH��DQG�DOVR�EH�PDGH�DEOH�WR�XVH�WKH�VDPH�DSWO\�WKHPVHOYHV��
�
� 7KH�WLWOH�SDJH�RPLWWHG�WKH�QDPH�RI�WKH�DXWKRU��5REHUW�&DZGUH\��EXW�
LQFOXGHG�D�PRWWR�IURP�/DWLQ²³$V�JRRG�QRW�UHDG��DV�QRW�WR�
XQGHUVWDQG´²DQG�VLWXDWHG�WKH�SXEOLVKHU�ZLWK�DV�PXFK�IRUPDOLW\�DQG�
H[DFWQHVV�DV�FRXOG�EH�H[SHFWHG�LQ�D�WLPH�ZKHQ�WKH�DGGUHVV��DV�D�
VSHFLILFDWLRQ�RI�SODFH��GLG�QRW�\HW�H[LVW��
�
� $W�/RQGRQ��3ULQWHG�E\�,��5��IRU�(GPXQG�:HDYHU��	�DUH�WR�EH�VROG�DW�
KLV�VKRS�DW�WKH�JUHDW�1RUWK�GRRUH�RI�3DXOHV�&KXUFK��
�
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� (YHQ�LQ�/RQGRQ¶V�GHQVHO\�SDFNHG�VWUHHWV��VKRSV�DQG�KRPHV�ZHUH�
VHOGRP�WR�EH�IRXQG�E\�QXPEHU��7KH�DOSKDEHW��KRZHYHU��KDG�D�GHILQLWH�
RUGHU²WKH�ILUVW�DQG�VHFRQG�OHWWHUV�SURYLGLQJ�LWV�YHU\�QDPH²DQG�WKDW�
RUGHU�KDG�EHHQ�PDLQWDLQHG�VLQFH�WKH�HDUO\�3KRHQLFLDQ�WLPHV��WKURXJK�DOO�
WKH�ERUURZLQJ�DQG�HYROXWLRQ�WKDW�IROORZHG��
� &DZGUH\�OLYHG�LQ�D�WLPH�RI�LQIRUPDWLRQ�SRYHUW\��+H�ZRXOG�QRW�KDYH�
WKRXJKW�VR��HYHQ�KDG�KH�SRVVHVVHG�WKH�FRQFHSW��2Q�WKH�FRQWUDU\��KH�ZRXOG�
KDYH�FRQVLGHUHG�KLPVHOI�WR�EH�LQ�WKH�PLGVW�RI�DQ�LQIRUPDWLRQ�H[SORVLRQ��
ZKLFK�KH�KLPVHOI�ZDV�WU\LQJ�WR�DEHW�DQG�RUJDQL]H��%XW�IRXU�FHQWXULHV�ODWHU��
KLV�RZQ�OLIH�LV�VKURXGHG�LQ�WKH�REVFXULW\�RI�PLVVLQJ�NQRZOHGJH��+LV�7DEOH�
$OSKDEHWLFDOO�DSSHDUV�DV�D�PLOHVWRQH�LQ�WKH�KLVWRU\�RI�LQIRUPDWLRQ��\HW�RI�
LWV�HQWLUH�ILUVW�HGLWLRQ��MXVW�RQH�ZRUQ�FRS\�VXUYLYHG�LQWR�WKH�IXWXUH��:KHQ�
DQG�ZKHUH�KH�ZDV�ERUQ�UHPDLQ�XQNQRZQ²SUREDEO\�LQ�WKH�ODWH�����V��
SUREDEO\�LQ�WKH�0LGODQGV��3DULVK�UHJLVWHUV�QRWZLWKVWDQGLQJ��SHRSOH¶V�OLYHV�
ZHUH�DOPRVW�ZKROO\�XQGRFXPHQWHG��1R�RQH�KDV�HYHQ�D�GHILQLWLYH�VSHOOLQJ�
IRU�&DZGUH\¶V�QDPH��&RZGUH\��&DZGU\���%XW�WKHQ��QR�RQH�DJUHHG�RQ�WKH�
VSHOOLQJ�RI�PRVW�QDPHV��WKH\�ZHUH�VSRNHQ��VHOGRP�ZULWWHQ��
� ,Q�IDFW��IHZ�KDG�DQ\�FRQFHSW�RI�³VSHOOLQJ´²WKH�LGHD�WKDW�HDFK�ZRUG��
ZKHQ�ZULWWHQ��VKRXOG�WDNH�D�SDUWLFXODU�SUHGHWHUPLQHG�IRUP�RI�OHWWHUV��7KH�
ZRUG�FRQ\��UDEELW��DSSHDUHG�YDULRXVO\�DV�FRQQ\��FRQ\H��FRQLH��FRQQLH��FRQL��
FXQ\��FXQQ\��DQG�FXQQLH�LQ�D�VLQJOH������SDPSKOHW�Ƈ�2WKHUV�VSHOOHG�LW�
GLIIHUHQWO\��$QG�IRU�WKDW�PDWWHU�&DZGUH\�KLPVHOI��RQ�WKH�WLWOH�SDJH�RI�KLV�
ERRN�IRU�³WHDFKLQJ�WKH�WUXH�ZULWLQJ�´�ZURWH�ZRUGHV�LQ�RQH�VHQWHQFH�DQG�
ZRUGV�LQ�WKH�QH[W��/DQJXDJH�GLG�QRW�IXQFWLRQ�DV�D�VWRUHKRXVH�RI�ZRUGV��
IURP�ZKLFK�XVHUV�FRXOG�VXPPRQ�WKH�FRUUHFW�LWHPV��SUHIRUPHG��2Q�WKH�
FRQWUDU\��ZRUGV�ZHUH�IXJLWLYH��RQ�WKH�IO\��H[SHFWHG�WR�YDQLVK�DJDLQ�
WKHUHDIWHU��:KHQ�VSRNHQ��WKH\�ZHUH�QRW�DYDLODEOH�WR�EH�FRPSDUHG�ZLWK��RU�
PHDVXUHG�DJDLQVW��RWKHU�LQVWDQWLDWLRQV�RI�WKHPVHOYHV��(YHU\�WLPH�SHRSOH�
GLSSHG�TXLOO�LQ�LQN�WR�IRUP�D�ZRUG�RQ�SDSHU�WKH\�PDGH�D�IUHVK�FKRLFH�RI�
ZKDWHYHU�OHWWHUV�VHHPHG�WR�VXLW�WKH�WDVN��%XW�WKLV�ZDV�FKDQJLQJ��7KH�
DYDLODELOLW\²WKH�VROLGLW\²RI�WKH�SULQWHG�ERRN�LQVSLUHG�D�VHQVH�WKDW�WKH�
ZULWWHQ�ZRUG�VKRXOG�EH�D�FHUWDLQ�ZD\��WKDW�RQH�IRUP�ZDV�ULJKW�DQG�RWKHUV�
ZURQJ��)LUVW�WKLV�VHQVH�ZDV�XQFRQVFLRXV��WKHQ�LW�EHJDQ�WR�ULVH�WRZDUG�



JHQHUDO�DZDUHQHVV��3ULQWHUV�WKHPVHOYHV�PDGH�LW�WKHLU�EXVLQHVV��
� 7R�VSHOO��IURP�DQ�ROG�*HUPDQLF�ZRUG��ILUVW�PHDQW�WR�VSHDN�RU�WR�XWWHU��
7KHQ�LW�PHDQW�WR�UHDG��VORZO\��OHWWHU�E\�OHWWHU��7KHQ��E\�H[WHQVLRQ��MXVW�
DURXQG�&DZGUH\¶V�WLPH��LW�PHDQW�WR�ZULWH�ZRUGV�OHWWHU�E\�OHWWHU��7KH�ODVW�
ZDV�D�VRPHZKDW�SRHWLF�XVDJH��³6SHOO�(YD�EDFN�DQG�$YH�VKDOO�\RX�ILQG�´�
ZURWH�WKH�-HVXLW�SRHW�5REHUW�6RXWKZHOO��VKRUWO\�EHIRUH�EHLQJ�KDQJHG�DQG�
TXDUWHUHG�LQ��������:KHQ�FHUWDLQ�HGXFDWRUV�GLG�EHJLQ�WR�FRQVLGHU�WKH�LGHD�
RI�VSHOOLQJ��WKH\�ZRXOG�VD\�³ULJKW�ZULWLQJ´²RU��WR�ERUURZ�IURP�*UHHN��
³RUWKRJUDSK\�´�)HZ�ERWKHUHG��EXW�RQH�ZKR�GLG�ZDV�D�VFKRRO�KHDGPDVWHU�
LQ�/RQGRQ��5LFKDUG�0XOFDVWHU��+H�DVVHPEOHG�D�SULPHU��WLWOHG�³7KH�ILUVW�
SDUW�>D�VHFRQG�SDUW�ZDV�QRW�WR�EH@�RI�WKH�(OHPHQWDULH�ZKLFK�HQWUHDWHWK�
FKHIHOLH�RI�WKH�ULJKW�ZULWLQJ�RI�RXU�(QJOLVK�WXQJ�´�+H�SXEOLVKHG�LW�LQ������
�³DW�/RQGRQ�E\�7KRPDV�9DXWURXOOLHU�GZHOOLQJ�LQ�WKH�EODN�IULHUV�E\�
/XG�JDWH´���LQFOXGLQJ�KLV�RZQ�OLVW�RI�DERXW�HLJKW�WKRXVDQG�ZRUGV�DQG�D�
SOHD�IRU�WKH�LGHD�RI�D�GLFWLRQDU\��
�
� ,W�ZHUH�D�WKLQJ�YHULH�SUDLVHZRUWKLH�LQ�P\�RSLQLRQ��DQG�QR�OHVVH�
SURILWDEOH�WKDQ�SUDLVH�ZRUWKLH��LI�VRPH�RQH�ZHOO�OHDUQHG�DQG�DV�ODERULRXV�D�
PDQ��ZROG�JDWKHU�DOO�WKH�ZRUGV�ZKLFK�ZH�XVH�LQ�RXU�(QJOLVK�WXQJ�«�LQWR�
RQH�GLFWLRQDULH��DQG�EHVLGHV�WKH�ULJKW�ZULWLQJ��ZKLFK�LV�LQFLGHQW�WR�WKH�
$OSKDEHWH��ZROG�RSHQ�XQWR�XV�WKHUHLQ��ERWK�WKHLU�QDWXUDOO�IRUFH��DQG�WKHLU�
SURSHU�XVH�Ƈ�
�
� +H�UHFRJQL]HG�DQRWKHU�PRWLYDWLQJ�IDFWRU��WKH�TXLFNHQLQJ�SDFH�RI�
FRPPHUFH�DQG�WUDQVSRUWDWLRQ�PDGH�RWKHU�ODQJXDJHV�D�SDOSDEOH�SUHVHQFH��
IRUFLQJ�DQ�DZDUHQHVV�RI�WKH�(QJOLVK�ODQJXDJH�DV�MXVW�RQH�DPRQJ�PDQ\��
³)RUHQQHUV�DQG�VWUDQJHUV�GR�ZRQGHU�DW�XV�´�0XOFDVWHU�ZURWH��³ERWK�IRU�WKH�
XQFHUWDLQWLH�LQ�RXU�ZULWLQJ��DQG�WKH�LQFRQVWDQFLH�LQ�RXU�OHWWHUV�´�/DQJXDJH�
ZDV�QR�ORQJHU�LQYLVLEOH�OLNH�WKH�DLU��
� %DUHO\���PLOOLRQ�SHRSOH�RQ�HDUWK�VSRNH�(QJOLVK��D�URXJK�HVWLPDWH��QR�
RQH�WULHG�WR�FRXQW�WKH�SRSXODWLRQ�RI�(QJODQG��6FRWODQG��RU�,UHODQG�XQWLO�
�������%DUHO\�D�PLOOLRQ�RI�WKRVH�FRXOG�ZULWH��2I�DOO�WKH�ZRUOG¶V�ODQJXDJHV�
(QJOLVK�ZDV�DOUHDG\�WKH�PRVW�FKHFNHUHG��WKH�PRVW�PRWWOHG��WKH�PRVW�



SRO\JHQHWLF��,WV�KLVWRU\�VKRZHG�FRQWLQXDO�FRUUXSWLRQ�DQG�HQULFKPHQW�IURP�
ZLWKRXW��,WV�ROGHVW�FRUH�ZRUGV��WKH�ZRUGV�WKDW�IHOW�PRVW�EDVLF��FDPH�IURP�
WKH�ODQJXDJH�VSRNHQ�E\�WKH�$QJOHV��6D[RQV��DQG�-XWHV��*HUPDQLF�WULEHV�
WKDW�FURVVHG�WKH�1RUWK�6HD�LQWR�(QJODQG�LQ�WKH�ILIWK�FHQWXU\��SXVKLQJ�DVLGH�
WKH�&HOWLF�LQKDELWDQWV��1RW�PXFK�RI�&HOWLF�SHQHWUDWHG�WKH�$QJOR�6D[RQ�
VSHHFK��EXW�9LNLQJ�LQYDGHUV�EURXJKW�PRUH�ZRUGV�IURP�1RUVH�DQG�'DQLVK��
HJJ��VN\��DQJHU��JLYH��JHW��/DWLQ�FDPH�E\�ZD\�RI�&KULVWLDQ�PLVVLRQDULHV��
WKH\�ZURWH�LQ�WKH�DOSKDEHW�RI�WKH�5RPDQV��ZKLFK�UHSODFHG�WKH�UXQLF�VFULSWV�
WKDW�VSUHDG�LQ�FHQWUDO�DQG�QRUWKHUQ�(XURSH�HDUO\�LQ�WKH�ILUVW�PLOOHQQLXP��
7KHQ�FDPH�WKH�LQIOXHQFH�RI�)UHQFK��
� ,QIOXHQFH��WR�5REHUW�&DZGUH\��PHDQW�³D�IORZLQJ�LQ�´�7KH�1RUPDQ�
&RQTXHVW�ZDV�PRUH�OLNH�D�GHOXJH��OLQJXLVWLFDOO\��(QJOLVK�SHDVDQWV�RI�WKH�
ORZHU�FODVVHV�FRQWLQXHG�WR�EUHHG�FRZV��SLJV��DQG�R[HQ��*HUPDQLF�ZRUGV���
EXW�LQ�WKH�VHFRQG�PLOOHQQLXP�WKH�XSSHU�FODVVHV�GLQHG�RQ�EHHI��SRUN��DQG�
PXWWRQ��)UHQFK���%\�PHGLHYDO�WLPHV�)UHQFK�DQG�/DWLQ�URRWV�DFFRXQWHG�IRU�
PRUH�WKDQ�KDOI�RI�WKH�FRPPRQ�YRFDEXODU\��0RUH�DOLHQ�ZRUGV�FDPH�ZKHQ�
LQWHOOHFWXDOV�EHJDQ�FRQVFLRXVO\�WR�ERUURZ�IURP�/DWLQ�DQG�*UHHN�WR�H[SUHVV�
FRQFHSWV�WKH�ODQJXDJH�KDG�QRW�EHIRUH�QHHGHG��&DZGUH\�IRXQG�WKLV�KDELW�
LUULWDWLQJ��³6RPH�PHQ�VHHN�VR�IDU�IRU�RXWODQGLVK�(QJOLVK��WKDW�WKH\�IRUJHW�
DOWRJHWKHU�WKHLU�PRWKHUV�ODQJXDJH��VR�WKDW�LI�VRPH�RI�WKHLU�PRWKHUV�ZHUH�
DOLYH��WKH\�ZHUH�QRW�DEOH�WR�WHOO��RU�XQGHUVWDQG�ZKDW�WKH\�VD\�´Ƈ�KH�
FRPSODLQHG��³2QH�PLJKW�ZHOO�FKDUJH�WKHP��IRU�FRXQWHUIH\WLQJ�WKH�.LQJV�
(QJOLVK�´�
� )RXU�KXQGUHG�\HDUV�DIWHU�&DZGUH\�SXEOLVKHG�KLV�ERRN�RI�ZRUGV��-RKQ�
6LPSVRQ�UHWUDFHG�&DZGUH\¶V�SDWK��6LPSVRQ�ZDV�LQ�FHUWDLQ�UHVSHFWV�KLV�
QDWXUDO�KHLU��WKH�HGLWRU�RI�D�JUDQGHU�ERRN�RI�ZRUGV��WKH�2[IRUG�(QJOLVK�
'LFWLRQDU\��6LPSVRQ��D�SDOH��VRIW�VSRNHQ�PDQ��VDZ�&DZGUH\�DV�REVWLQDWH��
XQFRPSURPLVLQJ��DQG�HYHQ�SXJQDFLRXV��7KH�VFKRROWHDFKHU�ZDV�RUGDLQHG�D�
GHDFRQ�DQG�WKHQ�D�SULHVW�RI�WKH�&KXUFK�RI�(QJODQG�LQ�D�UHVWOHVV�WLPH��ZKHQ�
3XULWDQLVP�ZDV�RQ�WKH�ULVH��1RQFRQIRUPLW\�OHG�KLP�LQWR�WURXEOH��+H�VHHPV�
WR�KDYH�EHHQ�JXLOW\�RI�³QRW�&RQIRUPLQJ�KLPVHOI´�WR�VRPH�RI�WKH�
VDFUDPHQWV��VXFK�DV�³WKH�&URVV�LQ�%DSWLVP��DQG�WKH�5LQJ�LQ�0DUULDJH�´Ƈ�$V�
D�YLOODJH�SULHVW�KH�GLG�QRW�FDUH�WR�ERZ�GRZQ�WR�ELVKRSV�DQG�DUFKELVKRSV��



+H�SUHDFKHG�D�IRUP�RI�HTXDOLW\�XQZHOFRPH�WR�FKXUFK�DXWKRULWLHV��³7KHUH�
ZDV�SUHIHUUHG�VHFUHWO\�DQ�,QIRUPDWLRQ�DJDLQVW�KLP�IRU�VSHDNLQJ�GLYHUVH�
:RUGV�LQ�WKH�3XOSLW��WHQGLQJ�WR�WKH�GHSUDYLQJ�RI�WKH�%RRN�RI�&RPPRQ�
3UD\HU�«�$QG�VR�EHLQJ�MXGJHG�D�GDQJHURXV�3HUVRQ��LI�KH�VKRXOG�FRQWLQXH�
SUHDFKLQJ��EXW�LQIHFWLQJ�WKH�3HRSOH�ZLWK�3ULQFLSOHV�GLIIHUHQW�IURP�WKH�
5HOLJLRQ�HVWDEOLVKHG�´�&DZGUH\�ZDV�GHJUDGHG�IURP�WKH�SULHVWKRRG�DQG�
GHSULYHG�RI�KLV�EHQHILFH��+H�FRQWLQXHG�WR�ILJKW�WKH�FDVH�IRU�\HDUV��WR�QR�
DYDLO��
� $OO�WKDW�WLPH��KH�FROOHFWHG�ZRUGV��³collect��JDWKHU´���+H�SXEOLVKHG�
WZR�LQVWUXFWLRQDO�WUHDWLVHV��RQH�RQ�FDWHFKLVP��³catechiser��WKDW�WHDFKHWK�
WKH�SULQFLSOHV�RI�&KULVWLDQ�UHOLJLRQ´��DQG�RQH�RQ�$�JRGOLH�IRUPH�RI�
KRXVHKROGH�JRYHUQPHQW�IRU�WKH�RUGHULQJ�RI�SULYDWH�IDPLOLHV��DQG�LQ������
KH�SURGXFHG�D�GLIIHUHQW�VRUW�RI�ERRN��QRWKLQJ�PRUH�WKDQ�D�OLVW�RI�ZRUGV��
ZLWK�EULHI�GHILQLWLRQV��
� :K\"�6LPSVRQ�VD\V��³:H�KDYH�DOUHDG\�VHHQ�WKDW�KH�ZDV�FRPPLWWHG�
WR�VLPSOLFLW\�LQ�ODQJXDJH��DQG�WKDW�KH�ZDV�VWURQJ�PLQGHG�WR�WKH�SRLQW�RI�
REVWLQDF\�´�+H�ZDV�VWLOO�SUHDFKLQJ²QRZ��WR�SUHDFKHUV��³6XFK�DV�E\�WKHLU�
SODFH�DQG�FDOOLQJ��EXW�HVSHFLDOO\�3UHDFKHUV��DV�KDYH�RFFDVLRQ�WR�VSHDN�
SXEOLTXHO\�EHIRUH�WKH�LJQRUDQW�SHRSOH�´�&DZGUH\�GHFODUHG�LQ�KLV�
LQWURGXFWRU\�QRWH��³DUH�WR�EHH�DGPRQLVKHG�´�+H�DGPRQLVKHV�WKHP��³1HYHU�
DIIHFW�DQ\�VWUDQJH�\QFNKRUQH�WHUPHV�´��$Q�LQNKRUQ�ZDV�DQ�LQNSRW��E\�
LQNKRUQ�WHUP�KH�PHDQW�D�ERRNLVK�ZRUG���³/DERXU�WR�VSHDNH�VR�DV�LV�
FRPPRQO\�UHFHLYHG��DQG�VR�DV�WKH�PRVW�LJQRUDQW�PD\�ZHOO�XQGHUVWDQG�
WKHP�´�$QG�DERYH�DOO�GR�QRW�DIIHFW�WR�VSHDN�OLNH�D�IRUHLJQHU��
�
� 6RPH�IDU�MRXUQLHG�JHQWOHPHQ��DW�WKHLU�UHWXUQH�KRPH��OLNH�DV�WKH\�ORYH�
WR�JR�LQ�IRUUDLQH�DSSDUUHOO��VR�WKH\�ZLOO�SRXGHU�WKHLU�WDONH�ZLWK�RYHU�VHD�
ODQJXDJH��+H�WKDW�FRPPHWK�ODWHO\�RXW�RI�)UDQFH��ZLOO�WDON�)UHQFK�(QJOLVK��
DQG�QHYHU�EOXVK�DW�WKH�PDWWHU��
�
� &DZGUH\�KDG�QR�LGHD�RI�OLVWLQJ�DOO�WKH�ZRUGV²ZKDWHYHU�WKDW�ZRXOG�
PHDQ��%\������:LOOLDP�6KDNHVSHDUH�KDG�ZULWWHQ�PRVW�RI�KLV�SOD\V��
HPSOR\LQJ�D�YRFDEXODU\�RI�QHDUO\���������EXW�WKHVH�ZRUGV�ZHUH�QRW�



DYDLODEOH�WR�&DZGUH\�RU�DQ\RQH�HOVH��&DZGUH\�GLG�QRW�ERWKHU�ZLWK�WKH�
PRVW�FRPPRQ�ZRUGV��QRU�WKH�PRVW�LQNKRUQ�DQG�)UHQFKLILHG�ZRUGV��KH�
OLVWHG�RQO\�WKH�³KDUG�XVXDO´�ZRUGV��ZRUGV�GLIILFXOW�HQRXJK�WR�QHHG�VRPH�
H[SODQDWLRQ�EXW�VWLOO�³SURSHU�XQWR�WKH�WRQJXH�ZKHUHLQ�ZH�VSHDNH´�DQG�
³SODLQH�IRU�DOO�PHQ�WR�SHUFHLYH�´�+H�FRPSLOHG��������+H�NQHZ�WKDW�PDQ\�
ZHUH�GHULYHG�IURP�*UHHN��)UHQFK��DQG�/DWLQ��³derive��IHWFK�IURP´���DQG�
KH�PDUNHG�WKHVH�DFFRUGLQJO\��7KH�ERRN�&DZGUH\�PDGH�ZDV�WKH�ILUVW�
(QJOLVK�GLFWLRQDU\��7KH�ZRUG�GLFWLRQDU\�ZDV�QRW�LQ�LW��
� $OWKRXJK�&DZGUH\�FLWHG�QR�DXWKRULWLHV��KH�KDG�UHOLHG�RQ�VRPH��+H�
FRSLHG�WKH�UHPDUNV�DERXW�LQNKRUQ�WHUPV�DQG�WKH�IDU�MRXUQH\HG�JHQWOHPHQ�
LQ�WKHLU�IRUHLJQ�DSSDUHO�IURP�7KRPDV�:LOVRQ¶V�VXFFHVVIXO�ERRN�7KH�$UWH�
RI�5KHWRULTXH�Ƈ�)RU�WKH�ZRUGV�WKHPVHOYHV�KH�IRXQG�VHYHUDO�VRXUFHV�
�³source��ZDYH��RU�LVVXLQJ�IRRUWK�RI�ZDWHU´���+H�IRXQG�DERXW�KDOI�KLV�
ZRUGV�LQ�D�SULPHU�IRU�WHDFKLQJ�UHDGLQJ��FDOOHG�7KH�(QJOLVK�
6FKRROH�PDLVWHU��E\�(GPXQG�&RRWH��ILUVW�SXEOLVKHG�LQ������DQG�ZLGHO\�
UHSULQWHG�WKHUHDIWHU��&RRWH�FODLPHG�WKDW�D�VFKRROPDVWHU�FRXOG�WHDFK�D�
KXQGUHG�VWXGHQWV�PRUH�TXLFNO\�ZLWK�KLV�WH[W�WKDQ�IRUW\�ZLWKRXW�LW��+H�
IRXQG�LW�ZRUWKZKLOH�WR�H[SODLQ�WKH�EHQHILWV�RI�WHDFKLQJ�SHRSOH�WR�UHDG��³6R�
PRUH�NQRZOHGJH�ZLOO�EH�EURXJKW�LQWR�WKLV�/DQG��DQG�PRH�ERRNHV�ERXJKW��
WKDQ�RWKHUZLVH�ZRXOG�KDYH�EHHQ�´Ƈ�&RRWH�LQFOXGHG�D�ORQJ�JORVVDU\��ZKLFK�
&DZGUH\�SOXQGHUHG��
� 7KDW�&DZGUH\�VKRXOG�DUUDQJH�KLV�ZRUGV�LQ�DOSKDEHWLFDO�RUGHU��WR�
PDNH�KLV�7DEOH�$OSKDEHWLFDOO��ZDV�QRW�VHOI�HYLGHQW��+H�NQHZ�KH�FRXOG�QRW�
FRXQW�RQ�HYHQ�KLV�HGXFDWHG�UHDGHUV�WR�EH�YHUVHG�LQ�DOSKDEHWLFDO�RUGHU��VR�
KH�WULHG�WR�SURGXFH�D�VPDOO�KRZ�WR�PDQXDO��+H�VWUXJJOHG�ZLWK�WKLV��
ZKHWKHU�WR�GHVFULEH�WKH�RUGHULQJ�LQ�ORJLFDO��VFKHPDWLF�WHUPV�RU�LQ�WHUPV�RI�
D�VWHS�E\�VWHS�SURFHGXUH��DQ�DOJRULWKP��³*HQWOH�UHDGHU�´�KH�ZURWH²DJDLQ�
DGDSWLQJ�IUHHO\�IURP�&RRWH²�
�
� WKRX�PXVW�OHDUQH�WKH�$OSKDEHW��WR�ZLW��WKH�RUGHU�RI�WKH�/HWWHUV�DV�WKH\�
VWDQG��SHUIHFWO\�ZLWKRXW�ERRNH��DQG�ZKHUH�HYHU\�/HWWHU�VWDQGHWK��DV�E�
QHHUH�WKH�EHJLQQLQJ��Q�DERXW�WKH�PLGGHVW��DQG�W�WRZDUG�WKH�HQG��1RZH�LI�
WKH�ZRUG��ZKLFK�WKRX�DUW�GHVLURXV�WR�ILQGH��EHJLQ�ZLWK�D�WKHQ�ORRNH�LQ�WKH�



EHJLQQLQJ�RI�WKLV�7DEOH��EXW�LI�ZLWK�Y�ORRNH�WRZDUGV�WKH�HQG��$JDLQH��LI�WK\�
ZRUG�EHJLQQH�ZLWK�FD�ORRNH�LQ�WKH�EHJLQQLQJ�RI�WKH�OHWWHU�F�EXW�LI�ZLWK�FX�
WKHQ�ORRNH�WRZDUG�WKH�HQG�RI�WKDW�OHWWHU��$QG�VR�RI�DOO�WKH�UHVW��	F��
�
� ,W�ZDV�QRW�HDV\�WR�H[SODLQ��)ULDU�-RKDQQHV�%DOEXV�RI�*HQRD�WULHG�LQ�
KLV������&DWKROLFRQ��%DOEXV�WKRXJKW�KH�ZDV�LQYHQWLQJ�DOSKDEHWLFDO�RUGHU�
IRU�WKH�ILUVW�WLPH��DQG�KLV�LQVWUXFWLRQV�ZHUH�SDLQVWDNLQJ��³)RU�H[DPSOH�,�
LQWHQG�WR�GLVFXVV�DPR�DQG�ELER��,�ZLOO�GLVFXVV�DPR�EHIRUH�ELER�EHFDXVH�D�
LV�WKH�ILUVW�OHWWHU�RI�DPR�DQG�E�LV�WKH�ILUVW�OHWWHU�RI�ELER�DQG�D�LV�EHIRUH�E�LQ�
WKH�DOSKDEHW��6LPLODUO\�«´Ƈ�+H�UHKHDUVHG�D�ORQJ�OLVW�RI�H[DPSOHV�DQG�
FRQFOXGHG��³,�EHJ�RI�\RX��WKHUHIRUH��JRRG�UHDGHU��GR�QRW�VFRUQ�WKLV�JUHDW�
ODERU�RI�PLQH�DQG�WKLV�RUGHU�DV�VRPHWKLQJ�ZRUWKOHVV�´�
� ,Q�WKH�DQFLHQW�ZRUOG��DOSKDEHWLFDO�OLVWV�VFDUFHO\�DSSHDUHG�XQWLO�DURXQG�
����%&(��LQ�SDS\UXV�WH[WV�IURP�$OH[DQGULD��7KH�JUHDW�OLEUDU\�WKHUH�VHHPV�
WR�KDYH�XVHG�DW�OHDVW�VRPH�DOSKDEHWL]DWLRQ�LQ�RUJDQL]LQJ�LWV�ERRNV��7KH�
QHHG�IRU�VXFK�DQ�DUWLILFLDO�RUGHULQJ�VFKHPH�DULVHV�RQO\�ZLWK�ODUJH�
FROOHFWLRQV�RI�GDWD��QRW�RWKHUZLVH�RUGHUHG��$QG�WKH�SRVVLELOLW\�RI�
DOSKDEHWLFDO�RUGHU�DULVHV�RQO\�LQ�ODQJXDJHV�SRVVHVVLQJ�DQ�DOSKDEHW��D�
GLVFUHWH�VPDOO�V\PERO�VHW�ZLWK�LWV�RZQ�FRQYHQWLRQDO�VHTXHQFH�
�³abecedarie��WKH�RUGHU�RI�WKH�/HWWHUV��RU�KHH�WKDW�XVHWK�WKHP´���(YHQ�WKHQ�
WKH�V\VWHP�LV�XQQDWXUDO��,W�IRUFHV�WKH�XVHU�WR�GHWDFK�LQIRUPDWLRQ�IURP�
PHDQLQJ��WR�WUHDW�ZRUGV�VWULFWO\�DV�FKDUDFWHU�VWULQJV��WR�IRFXV�DEVWUDFWO\�RQ�
WKH�FRQILJXUDWLRQ�RI�WKH�ZRUG��)XUWKHUPRUH��DOSKDEHWLFDO�RUGHULQJ�
FRPSULVHV�D�SDLU�RI�SURFHGXUHV��RQH�WKH�LQYHUVH�RI�WKH�RWKHU��RUJDQL]LQJ�D�
OLVW�DQG�ORRNLQJ�XS�LWHPV��VRUWLQJ�DQG�VHDUFKLQJ��,Q�HLWKHU�GLUHFWLRQ�WKH�
SURFHGXUH�LV�UHFXUVLYH��³recourse��D�UXQQLQJ�EDFNH�DJDLQH´���7KH�EDVLF�
RSHUDWLRQ�LV�D�ELQDU\�GHFLVLRQ��JUHDWHU�WKDQ�RU�OHVV�WKDQ��7KLV�RSHUDWLRQ�LV�
SHUIRUPHG�ILUVW�RQ�RQH�OHWWHU��WKHQ��QHVWHG�DV�D�VXEURXWLQH��RQ�WKH�QH[W�
OHWWHU��DQG��DV�&DZGUH\�SXW�LW��VWUXJJOLQJ�ZLWK�WKH�DZNZDUGQHVV��³VR�RI�DOO�
WKH�UHVW��	F�´�7KLV�PDNHV�IRU�DVWRXQGLQJ�HIILFLHQF\��7KH�V\VWHP�VFDOHV�
HDVLO\�WR�DQ\�VL]H��WKH�PDFURVWUXFWXUH�EHLQJ�LGHQWLFDO�WR�WKH�PLFURVWUXFWXUH��
$�SHUVRQ�ZKR�XQGHUVWDQGV�DOSKDEHWLFDO�RUGHU�KRPHV�LQ�RQ�DQ\�RQH�LWHP�LQ�
D�OLVW�RI�D�WKRXVDQG�RU�D�PLOOLRQ��XQHUULQJO\��ZLWK�SHUIHFW�FRQILGHQFH��$QG�



ZLWKRXW�NQRZLQJ�DQ\WKLQJ�DERXW�WKH�PHDQLQJ��
� 1RW�XQWLO������ZDV�WKH�ILUVW�DOSKDEHWLFDO�FDWDORJXH�PDGH²QRW�
SULQWHG��EXW�ZULWWHQ�LQ�WZR�VPDOO�KDQGERRNV²IRU�WKH�%RGOHLDQ�/LEUDU\�DW�
2[IRUG�Ƈ7KH�ILUVW�FDWDORJXH�RI�D�XQLYHUVLW\�OLEUDU\��PDGH�DW�/HLGHQ��
+ROODQG��WZR�GHFDGHV�HDUOLHU��ZDV�DUUDQJHG�E\�VXEMHFW�PDWWHU��DV�D�VKHOI�
OLVW��DERXW�����ERRNV���ZLWK�QR�DOSKDEHWLFDO�LQGH[��2I�RQH�WKLQJ�&DZGUH\�
FRXOG�EH�VXUH��KLV�W\SLFDO�UHDGHU��D�OLWHUDWH��ERRN�EX\LQJ�(QJOLVKPDQ�DW�WKH�
WXUQ�RI�WKH�VHYHQWHHQWK�FHQWXU\��FRXOG�OLYH�D�OLIHWLPH�ZLWKRXW�HYHU�
HQFRXQWHULQJ�D�VHW�RI�GDWD�RUGHUHG�DOSKDEHWLFDOO\��
� 0RUH�VHQVLEOH�ZD\V�RI�RUGHULQJ�ZRUGV�FDPH�ILUVW�DQG�OLQJHUHG�IRU�D�
ORQJ�WLPH��,Q�&KLQD�WKH�FORVHVW�WKLQJ�WR�D�GLFWLRQDU\�IRU�PDQ\�FHQWXULHV�
ZDV�WKH�(U\D��DXWKRU�XQNQRZQ��GDWH�XQNQRZQ�EXW�SUREDEO\�DURXQG�WKH�
WKLUG�FHQWXU\�%&(��,W�DUUDQJHG�LWV�WZR�WKRXVDQG�HQWULHV�E\�PHDQLQJ��LQ�
WRSLFDO�FDWHJRULHV��NLQVKLS��EXLOGLQJ��WRROV�DQG�ZHDSRQV��WKH�KHDYHQV��WKH�
HDUWK��SODQWV�DQG�DQLPDOV��(J\SWLDQ�KDG�ZRUG�OLVWV�RUJDQL]HG�RQ�
SKLORVRSKLFDO�RU�HGXFDWLRQDO�SULQFLSOHV��VR�GLG�$UDELF��7KHVH�OLVWV�ZHUH�
DUUDQJLQJ�QRW�WKH�ZRUGV�WKHPVHOYHV��PDLQO\��EXW�UDWKHU�WKH�ZRUOG��WKH�
WKLQJV�IRU�ZKLFK�WKH�ZRUGV�VWRRG��,Q�*HUPDQ\��D�FHQWXU\�DIWHU�&DZGUH\��
WKH�SKLORVRSKHU�DQG�PDWKHPDWLFLDQ�*RWWIULHG�:LOKHOP�/HLEQL]�PDGH�WKLV�
GLVWLQFWLRQ�H[SOLFLW��
�
� /HW�PH�PHQWLRQ�WKDW�WKH�ZRUGV�RU�QDPHV�RI�DOO�WKLQJV�DQG�DFWLRQV�FDQ�
EH�EURXJKW�LQWR�D�OLVW�LQ�WZR�GLIIHUHQW�ZD\V��DFFRUGLQJ�WR�WKH�DOSKDEHW�DQG�
DFFRUGLQJ�WR�QDWXUH�«�7KH�IRUPHU�JR�IURP�WKH�ZRUG�WR�WKH�WKLQJ��WKH�ODWWHU�
IURP�WKH�WKLQJ�WR�WKH�ZRUG�Ƈ�
�
� 7RSLFDO�OLVWV�ZHUH�WKRXJKW�SURYRNLQJ��LPSHUIHFW��DQG�FUHDWLYH��
$OSKDEHWLFDO�OLVWV�ZHUH�PHFKDQLFDO��HIIHFWLYH��DQG�DXWRPDWLF��&RQVLGHUHG�
DOSKDEHWLFDOO\��ZRUGV�DUH�QR�PRUH�WKDQ�WRNHQV��HDFK�SODFHG�LQ�D�VORW��,Q�
HIIHFW�WKH\�PD\�DV�ZHOO�EH�QXPEHUV��
� 0HDQLQJ�FRPHV�LQWR�WKH�GLFWLRQDU\�LQ�LWV�GHILQLWLRQV��RI�FRXUVH��
&DZGUH\¶V�FUXFLDO�PRGHOV�ZHUH�GLFWLRQDULHV�IRU�WUDQVODWLRQ��HVSHFLDOO\�D�
�����/DWLQ�(QJOLVK�'LFWLRQDULXP�E\�7KRPDV�7KRPDV��$�ELOLQJXDO�



GLFWLRQDU\�KDG�D�FOHDUHU�SXUSRVH�WKDQ�D�GLFWLRQDU\�RI�RQH�ODQJXDJH�DORQH��
PDSSLQJ�/DWLQ�RQWR�(QJOLVK�PDGH�D�NLQG�RI�VHQVH�WKDW�WUDQVODWLQJ�(QJOLVK�
WR�(QJOLVK�GLG�QRW��<HW�GHILQLWLRQV�ZHUH�WKH�SRLQW��&DZGUH\¶V�VWDWHG�
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D�VHPDQWLF�VOHLJKW�RI�KDQG��³,�GR�QRW�GHILQH�WLPH��VSDFH��SODFH��DQG�PRWLRQ��
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WULHG�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�RULJLQV�RI�ZRUGV�DV�ZHOO��
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HQWU\�IRU�3OXWR�LQ�LWV�VHFRQG�HGLWLRQ��³���$�VPDOO�SODQHW�RI�WKH�VRODU�V\VWHP�
O\LQJ�EH\RQG�WKH�RUELW�RI�1HSWXQH�«����7KH�QDPH�RI�D�FDUWRRQ�GRJ�WKDW�
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VDLG��EXW�KH�KDG�OLWWOH�FKRLFH��7KH�'LVQH\�PHDQLQJ�RI�3OXWR�KDG�SURYHG�
PRUH�VWDEOH�WKDQ�WKH�DVWURQRPLFDO�VHQVH��ZKLFK�ZDV�GRZQJUDGHG�WR�³VPDOO�
SODQHWDU\�ERG\�´�&RQVHTXHQFHV�ULSSOHG�WKURXJK�WKH�2('��3OXWR�ZDV�
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WRQJXH²³0XUUD\��%UDGOH\��&UDLJLH��2QLRQV��%XUFKILHOG��VR�KRZHYHU�
PDQ\�ILQJHUV�WKDW�LV´²DQG�VDZ�KLPVHOI�DV�D�VWHZDUG�RI�WKHLU�WUDGLWLRQV��DV�
ZHOO�DV�WUDGLWLRQV�RI�(QJOLVK�OH[LFRJUDSK\�H[WHQGLQJ�EDFN�WR�&DZGUH\�E\�
ZD\�RI�6DPXHO�-RKQVRQ��-DPHV�0XUUD\�LQ�WKH�QLQHWHHQWK�FHQWXU\�
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ZRUG�VOLSV�KDG�JRQH�REVROHWH��7KH\�KDG�EHFRPH�WUHHZDUH��7UHHZDUH�KDG�
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KLV�GHVN�KHOG�FRQGXLWV�LQWR�WKH�QHUYRXV�V\VWHP�RI�WKH�ODQJXDJH��
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WKHVH�YHQHUDEOH�2[IRUG�RIILFHV�LV�ERWK�LQWLPDWH�DQG�VZHHSLQJ��7KH�
ODQJXDJH�XSRQ�ZKLFK�WKH�OH[LFRJUDSKHUV�HDYHVGURS�KDV�EHFRPH�ZLOG�DQG�
DPRUSKRXV��D�JUHDW��VZLUOLQJ��H[SDQGLQJ�FORXG�RI�PHVVDJLQJ�DQG�VSHHFK��
QHZVSDSHUV��PDJD]LQHV��SDPSKOHWV��PHQXV�DQG�EXVLQHVV�PHPRV��,QWHUQHW�
QHZV�JURXSV�DQG�FKDW�URRP�FRQYHUVDWLRQV��WHOHYLVLRQ�DQG�UDGLR�EURDGFDVWV�
DQG�SKRQRJUDSK�UHFRUGV��%\�FRQWUDVW��WKH�GLFWLRQDU\�LWVHOI�KDV�DFTXLUHG�WKH�
VWDWXV�RI�D�PRQXPHQW��GHILQLWLYH�DQG�WRZHULQJ��,W�H[HUWV�DQ�LQIOXHQFH�RQ�
WKH�ODQJXDJH�LW�WULHV�WR�REVHUYH��,W�ZHDUV�LWV�DXWKRULWDWLYH�UROH�UHOXFWDQWO\��
7KH�OH[LFRJUDSKHUV�PD\�UHFDOO�$PEURVH�%LHUFH¶V�VDUGRQLF�FHQWXU\�ROG�
GHILQLWLRQ��³dictionary��D�PDOHYROHQW�OLWHUDU\�GHYLFH�IRU�FUDPSLQJ�WKH�
JURZWK�RI�D�ODQJXDJH�DQG�PDNLQJ�LW�KDUG�DQG�LQHODVWLF�´Ƈ�1RZDGD\V�WKH\�
VWUHVV�WKDW�WKH\�GR�QRW�SUHVXPH��RU�GHLJQ��WR�GLVDSSURYH�DQ\�SDUWLFXODU�
XVDJH�RU�VSHOOLQJ��%XW�WKH\�FDQQRW�GLVDYRZ�D�VWURQJ�DPELWLRQ��WKH�JRDO�RI�
FRPSOHWHQHVV��7KH\�ZDQW�HYHU\�ZRUG��DOO�WKH�OLQJR��LGLRPV�DQG�
HXSKHPLVPV��VDFUHG�RU�SURIDQH��GHDG�RU�DOLYH��WKH�.LQJ¶V�(QJOLVK�RU�WKH�
VWUHHW¶V��,W�LV�DQ�LGHDO�RQO\��WKH�FRQVWUDLQWV�RI�VSDFH�DQG�WLPH�DUH�HYHU�
SUHVHQW�DQG��DW�WKH�PDUJLQV��WKH�TXHVWLRQ�RI�ZKDW�TXDOLILHV�DV�D�ZRUG�FDQ�
EHFRPH�LPSRVVLEOH�WR�DQVZHU��6WLOO��WR�WKH�H[WHQW�SRVVLEOH��WKH�2('�LV�



PHDQW�WR�EH�D�SHUIHFW�UHFRUG��SHUIHFW�PLUURU�RI�WKH�ODQJXDJH��
� 7KH�GLFWLRQDU\�UDWLILHV�WKH�SHUVLVWHQFH�RI�WKH�ZRUG��,W�GHFODUHV�WKDW�WKH�
PHDQLQJV�RI�ZRUGV�FRPH�IURP�RWKHU�ZRUGV��,W�LPSOLHV�WKDW�DOO�ZRUGV��WDNHQ�
WRJHWKHU��IRUP�DQ�LQWHUORFNLQJ�VWUXFWXUH��LQWHUORFNLQJ��EHFDXVH�DOO�ZRUGV�
DUH�GHILQHG�LQ�WHUPV�RI�RWKHU�ZRUGV��7KLV�FRXOG�QHYHU�KDYH�EHHQ�DQ�LVVXH�
LQ�DQ�RUDO�FXOWXUH��ZKHUH�ODQJXDJH�ZDV�EDUHO\�YLVLEOH��2QO\�ZKHQ�
SULQWLQJ²DQG�WKH�GLFWLRQDU\²SXW�WKH�ODQJXDJH�LQWR�VHSDUDWH�UHOLHI��DV�DQ�
REMHFW�WR�EH�VFUXWLQL]HG��FRXOG�DQ\RQH�GHYHORS�D�VHQVH�RI�ZRUG�PHDQLQJ�DV�
LQWHUGHSHQGHQW�DQG�HYHQ�FLUFXODU��:RUGV�KDG�WR�EH�FRQVLGHUHG�DV�ZRUGV��
UHSUHVHQWLQJ�RWKHU�ZRUGV��DSDUW�IURP�WKLQJV��,Q�WKH�WZHQWLHWK�FHQWXU\��
ZKHQ�WKH�WHFKQRORJLHV�RI�ORJLF�DGYDQFHG�WR�KLJK�OHYHOV��WKH�SRWHQWLDO�IRU�
FLUFXODULW\�EHFDPH�D�SUREOHP��³,Q�JLYLQJ�H[SODQDWLRQV�,�DOUHDG\�KDYH�WR�
XVH�ODQJXDJH�IXOO�EORZQ�´Ƈ�FRPSODLQHG�/XGZLJ�:LWWJHQVWHLQ��+H�HFKRHG�
1HZWRQ¶V�IUXVWUDWLRQ�WKUHH�FHQWXULHV�HDUOLHU��EXW�ZLWK�DQ�H[WUD�WZLVW��
EHFDXVH�ZKHUH�1HZWRQ�ZDQWHG�ZRUGV�IRU�QDWXUH¶V�ODZV��:LWWJHQVWHLQ�
ZDQWHG�ZRUGV�IRU�ZRUGV��³:KHQ�,�WDON�DERXW�ODQJXDJH��ZRUGV��VHQWHQFHV��
HWF���,�PXVW�VSHDN�WKH�ODQJXDJH�RI�HYHU\�GD\��,V�WKLV�ODQJXDJH�VRPHKRZ�
WRR�FRDUVH�DQG�PDWHULDO�IRU�ZKDW�ZH�ZDQW�WR�VD\"´�<HV��$QG�WKH�ODQJXDJH�
ZDV�DOZD\V�LQ�IOX[��
� -DPHV�0XUUD\�ZDV�VSHDNLQJ�RI�WKH�ODQJXDJH�DV�ZHOO�DV�WKH�ERRN�
ZKHQ�KH�VDLG��LQ�������³7KH�(QJOLVK�'LFWLRQDU\��OLNH�WKH�(QJOLVK�
&RQVWLWXWLRQ��LV�WKH�FUHDWLRQ�RI�QR�RQH�PDQ��DQG�RI�QR�RQH�DJH��LW�LV�D�
JURZWK�WKDW�KDV�VORZO\�GHYHORSHG�LWVHOI�DGRZQ�WKH�DJHV�´Ƈ�7KH�ILUVW�HGLWLRQ�
RI�ZKDW�EHFDPH�WKH�2('�ZDV�RQH�RI�WKH�ODUJHVW�ERRNV�WKDW�KDG�HYHU�EHHQ�
PDGH��$�1HZ�(QJOLVK�'LFWLRQDU\�RQ�+LVWRULFDO�3ULQFLSOHV����������ZRUGV�
LQ�WHQ�ZHLJKW\�YROXPHV��SUHVHQWHG�WR�.LQJ�*HRUJH�9�DQG�3UHVLGHQW�&DOYLQ�
&RROLGJH�LQ�������7KH�ZRUN�KDG�WDNHQ�GHFDGHV��0XUUD\�KLPVHOI�ZDV�GHDG��
DQG�WKH�GLFWLRQDU\�ZDV�XQGHUVWRRG�WR�EH�RXW�RI�GDWH�HYHQ�DV�WKH�YROXPHV�
ZHUH�ERXQG�DQG�VHZQ��6HYHUDO�VXSSOHPHQWV�IROORZHG��EXW�QRW�WLOO������GLG�
WKH�VHFRQG�HGLWLRQ�DSSHDU��WZHQW\�YROXPHV��WRWDOLQJ��������SDJHV��,W�
ZHLJKHG�����SRXQGV��7KH�WKLUG�HGLWLRQ�LV�GLIIHUHQW��,W�LV�ZHLJKWOHVV��WDNLQJ�
LWV�VKDSH�LQ�WKH�GLJLWDO�UHDOP��,W�PD\�QHYHU�DJDLQ�LQYROYH�SDSHU�DQG�LQN��
%HJLQQLQJ�LQ�WKH�\HDU�������D�UHYLVLRQ�RI�WKH�HQWLUH�FRQWHQWV�EHJDQ�WR�



DSSHDU�RQOLQH�LQ�TXDUWHUO\�LQVWDOOPHQWV��HDFK�FRPSULVLQJ�VHYHUDO�WKRXVDQG�
UHYLVHG�HQWULHV�DQG�KXQGUHGV�RI�QHZ�ZRUGV��
� &DZGUH\�KDG�EHJXQ�ZRUN�QDWXUDOO\�HQRXJK�ZLWK�WKH�OHWWHU�$��DQG�VR�
KDG�-DPHV�0XUUD\�LQ�������EXW�6LPSVRQ�FKRVH�WR�EHJLQ�ZLWK�0��+H�ZDV�
ZDU\�RI�WKH�$¶V��7R�LQVLGHUV�LW�KDG�ORQJ�EHHQ�FOHDU�WKDW�WKH�2('�DV�SULQWHG�
ZDV�QRW�D�VHDPOHVV�PDVWHUSLHFH��7KH�HDUO\�OHWWHUV�VWLOO�ERUH�VFDUV�RI�WKH�
LPPDWXULW\�RI�WKH�XQFHUWDLQ�ZRUN�LQ�0XUUD\¶V�ILUVW�GD\V��³%DVLFDOO\�KH�JRW�
KHUH��VRUWHG�KLV�VXLWFDVHV�RXW�DQG�VWDUWHG�VHWWLQJ�XS�WH[W�´�6LPSVRQ�VDLG��³,W�
MXVW�WRRN�WKHP�D�ORQJ�WLPH�WR�VRUW�RXW�WKHLU�SROLF\�DQG�WKLQJV��VR�LI�ZH�
VWDUWHG�DW�$��WKHQ�ZH¶G�EH�PDNLQJ�RXU�MRE�GRXEO\�GLIILFXOW��,�WKLQN�WKH\¶G�
VRUWHG�WKHPVHOYHV�RXW�E\�«�ZHOO��,�ZDV�JRLQJ�WR�VD\�'��EXW�0XUUD\�
DOZD\V�VDLG�WKDW�(�ZDV�WKH�ZRUVW�OHWWHU��EHFDXVH�KLV�DVVLVWDQW��+HQU\�
%UDGOH\��VWDUWHG�(��DQG�0XUUD\�DOZD\V�VDLG�WKDW�KH�GLG�WKDW�UDWKHU�EDGO\��
6R�WKHQ�ZH�WKRXJKW��PD\EH�LW¶V�VDIH�WR�VWDUW�ZLWK�*��+��%XW�\RX�JHW�WR�*�
DQG�+�DQG�WKHUH¶V�,��-��.��DQG�\RX�NQRZ��\RX�WKLQN��ZHOO��VWDUW�DIWHU�WKDW�´�
� 7KH�ILUVW�WKRXVDQG�HQWULHV�IURP�0�WR�PDKXUDW�ZHQW�RQOLQH�LQ�WKH�
VSULQJ�RI�������$�\HDU�ODWHU��WKH�OH[LFRJUDSKHUV�UHDFKHG�ZRUGV�VWDUWLQJ�
ZLWK�PH��PH�LVP��D�FUHHG�IRU�PRGHUQ�WLPHV���PHGV��FROORT��IRU�GUXJV���
PHGVSHDN��GRFWRUV¶�MDUJRQ���PHHW�DQG�JUHHW��D�1��$PHU��W\SH�RI�VRFLDO�
RFFDVLRQ���DQG�DQ�DVVRUWPHQW�RI�FRPELQHG�IRUPV�XQGHU�PHGLD��EDURQ��
FLUFXV��GDUOLQJ��K\SH��VDYY\��DQG�PHJD���SL[HO��ELWFK��GRVH��KLW��WUHQG���
7KLV�ZDV�QR�ORQJHU�D�ODQJXDJH�VSRNHQ�E\���PLOOLRQ�PRVWO\�LOOLWHUDWH�
LQKDELWDQWV�RI�D�VPDOO�LVODQG��$V�WKH�2('�UHYLVHG�WKH�HQWULHV�OHWWHU�E\�
OHWWHU��LW�DOVR�EHJDQ�DGGLQJ�QHRORJLVPV�ZKHUHYHU�WKH\�DURVH��ZDLWLQJ�IRU�
WKH�DOSKDEHWLFDO�VHTXHQFH�EHFDPH�LPSUDFWLFDO��7KXV�RQH�LQVWDOOPHQW�LQ�
�����VDZ�WKH�DUULYDO�RI�DFLG�MD]]��%ROO\ZRRG��FKDQQHO�VXUILQJ��
GRXEOH�FOLFN��HPRWLFRQ��IHHO�JRRG��JDQJVWD��K\SHUOLQN��DQG�PDQ\�PRUH��
.RRO�$LG�ZDV�UHFRJQL]HG�DV�D�QHZ�ZRUG��QRW�EHFDXVH�WKH�2('�IHHOV�
REOLJHG�WR�OLVW�SURSULHWDU\�QDPHV��WKH�RULJLQDO�.RRO�$GH�SRZGHUHG�GULQN�
KDG�EHHQ�SDWHQWHG�LQ�WKH�8QLWHG�6WDWHV�LQ�������EXW�EHFDXVH�D�VSHFLDO�
XVDJH�FRXOG�QR�ORQJHU�EH�LJQRUHG��³WR�GULQN�WKH�.RRO�$LG��WR�GHPRQVWUDWH�
XQTXHVWLRQLQJ�REHGLHQFH�RU�OR\DOW\�´�7KH�JURZWK�RI�WKLV�SHFXOLDU�
H[SUHVVLRQ�VLQFH�WKH�XVH�RI�D�SRZGHUHG�EHYHUDJH�LQ�D�PDVV�SRLVRQLQJ�LQ�



*X\DQD�LQ������EHVSRNH�D�FHUWDLQ�GHQVLW\�RI�JOREDO�FRPPXQLFDWLRQ��
� %XW�WKH\�ZHUH�QR�VODYHV�WR�IDVKLRQ��WKHVH�2[IRUG�OH[LFRJUDSKHUV��$V�
D�UXOH�D�QHRORJLVP�QHHGV�ILYH�\HDUV�RI�VROLG�HYLGHQFH�IRU�DGPLVVLRQ�WR�WKH�
FDQRQ��(YHU\�SURSRVHG�ZRUG�XQGHUJRHV�LQWHQVH�VFUXWLQ\��7KH�DSSURYDO�RI�
D�QHZ�ZRUG�LV�D�VROHPQ�PDWWHU��,W�PXVW�EH�LQ�JHQHUDO�XVH��EH\RQG�DQ\�
SDUWLFXODU�SODFH�RI�RULJLQ��WKH�2('�LV�JOREDO��UHFRJQL]LQJ�ZRUGV�IURP�
HYHU\ZKHUH�(QJOLVK�LV�VSRNHQ��EXW�LW�GRHV�QRW�ZDQW�WR�FDSWXUH�ORFDO�TXLUNV��
2QFH�DGGHG��D�ZRUG�FDQQRW�FRPH�RXW��$�ZRUG�FDQ�JR�REVROHWH�RU�UDUH��EXW�
WKH�PRVW�DQFLHQW�DQG�IRUJRWWHQ�ZRUGV�KDYH�D�ZD\�RI�
UHDSSHDULQJ²UHGLVFRYHUHG�RU�VSRQWDQHRXVO\�UHLQYHQWHG²DQG�LQ�DQ\�FDVH�
WKH\�DUH�SDUW�RI�WKH�ODQJXDJH¶V�KLVWRU\��$OO�������RI�&DZGUH\¶V�ZRUGV�DUH�
LQ�WKH�2('��SHUIRUFH��)RU�WKLUW\�RQH�RI�WKHP�&DZGUH\¶V�OLWWOH�ERRN�ZDV�
WKH�ILUVW�NQRZQ�XVDJH��)RU�D�IHZ�&DZGUH\�LV�DOO�DORQH��7KLV�LV�WURXEOHVRPH��
7KH�2('�LV�LUUHYRFDEO\�FRPPLWWHG��&DZGUH\��IRU�H[DPSOH��KDV�³onust��
ORDGHQ��RYHUFKDUJHG´��VR�WKH�2('�KDV�³ORDGHG��EXUGHQHG�´�EXW�LW�LV�DQ�
RXWOLHU��D�RQH�RII��'LG�&DZGUH\�PDNH�LW�XS"�³,¶P�WHQGLQJ�WRZDUGV�WKH�
YLHZ�WKDW�KH�ZDV�DWWHPSWLQJ�WR�UHSURGXFH�YRFDEXODU\�KH�KDG�KHDUG�RU�
VHHQ�´�6LPSVRQ�VDLG��³%XW�,�FDQ¶W�EH�DEVROXWHO\�VXUH�´�&DZGUH\�KDV�
³hallucinate��WR�GHFHLYH��RU�EOLQG´��WKH�2('�GXO\�JDYH�³WR�GHFHLYH´�DV�WKH�
ILUVW�VHQVH�RI�WKH�ZRUG��WKRXJK�LW�QHYHU�IRXQG�DQ\RQH�HOVH�ZKR�XVHG�LW�WKDW�
ZD\��,Q�FDVHV�OLNH�WKHVH��WKH�HGLWRUV�FDQ�DGG�WKHLU�GRXEOH�FDYHDW�³2EV��
UDUH�´�%XW�WKHUH�LW�LV��
� )RU�WKH�WZHQW\�ILUVW�FHQWXU\�2('�D�VLQJOH�VRXUFH�LV�QHYHU�HQRXJK��
6WUDQJHO\��FRQVLGHULQJ�WKH�YDVWQHVV�RI�WKH�HQWHUSULVH�DQG�LWV�FRQVWLWXHQF\��
LQGLYLGXDO�PHQ�DQG�ZRPHQ�VWULYH�WR�KDYH�WKHLU�RZQ�QRQFH�ZRUGV�UDWLILHG�
E\�WKH�2('��1RQFH�ZRUG��LQ�IDFW��ZDV�FRLQHG�E\�-DPHV�0XUUD\�KLPVHOI��
+H�JRW�LW�LQ��$Q�$PHULFDQ�SV\FKRORJLVW��6RQGUD�6PDOOH\��FRLQHG�WKH�ZRUG�
FRGHSHQGHQF\�LQ������DQG�EHJDQ�OREE\LQJ�IRU�LW�LQ�WKH�HLJKWLHV��WKH�HGLWRUV�
ILQDOO\�GUDIWHG�DQ�HQWU\�LQ�WKH�QLQHWLHV��ZKHQ�WKH\�MXGJHG�WKH�ZRUG�WR�KDYH�
EHFRPH�HVWDEOLVKHG��:��+��$XGHQ�GHFODUHG�WKDW�KH�ZDQWHG�WR�EH�
UHFRJQL]HG�DV�DQ�2('�ZRUG�FRLQHU²DQG�KH�ZDV��DW�ORQJ�ODVW��IRU�PRWWHG��
PHWDORJXH��VSLW]\��DQG�RWKHUV�Ƈ�7KH�GLFWLRQDU\�KDG�WKXV�EHFRPH�HQJDJHG�LQ�
D�IHHGEDFN�ORRS��,W�LQVSLUHG�D�WZLVW\�VHOI�FRQVFLRXVQHVV�LQ�WKH�ODQJXDJH¶V�



XVHUV�DQG�FUHDWRUV��$QWKRQ\�%XUJHVV�ZKLQJHG�LQ�SULQW�DERXW�KLV�LQDELOLW\�
WR�EUHDN�WKURXJK��³,�LQYHQWHG�VRPH�\HDUV�DJR�WKH�ZRUG�DPDWLRQ��IRU�WKH�DUW�
RU�DFW�RI�PDNLQJ�ORYH��DQG�VWLOO�WKLQN�LW�XVHIXO��%XW�,�KDYH�WR�SHUVXDGH�
RWKHUV�WR�XVH�LW�LQ�SULQW�EHIRUH�LW�LV�HOLJLEOH�IRU�OH[LFRJUDSKLFL]LQJ��LI�WKDW�
ZRUG�H[LVWV�´Ƈ²KH�NQHZ�LW�GLG�QRW��³7��6��(OLRW¶V�ODUJH�DXWKRULW\�JRW�WKH�
VKDPHIXO��LQ�P\�YLHZ��MXYHVFHQFH�LQWR�WKH�SUHYLRXV�YROXPH�RI�WKH�
6XSSOHPHQW�´�%XUJHVV�ZDV�TXLWH�VXUH�WKDW�(OLRW�VLPSO\�PLVVSHOOHG�
MXYHQHVFHQFH��,I�VR��WKH�PLVVSHOOLQJ�ZDV�HLWKHU�FRSLHG�RU�UHSULVHG�
WZHQW\�HLJKW�\HDUV�ODWHU�E\�6WHSKHQ�6SHQGHU��VR�MXYHVFHQFH�KDV�WZR�
FLWDWLRQV��QRW�RQH��7KH�2('�DGPLWV�WKDW�LW�LV�UDUH��
� $V�KDUG�DV�WKH�2('�WULHV�WR�HPERG\�WKH�ODQJXDJH¶V�IOXLGLW\��LW�FDQQRW�
KHOS�EXW�VHUYH�DV�DQ�DJHQW�RI�LWV�FU\VWDOOL]DWLRQ��7KH�SUREOHP�RI�VSHOOLQJ�
SRVHV�FKDUDFWHULVWLF�GLIILFXOWLHV��³(YHU\�IRUP�LQ�ZKLFK�D�ZRUG�KDV�
RFFXUUHG�WKURXJKRXW�LWV�KLVWRU\´Ƈ�LV�PHDQW�WR�EH�LQFOXGHG��6R�IRU�
PDFNHUHO�³D�ZHOO�NQRZQ�VHD�ILVK��6FRPEHU�VFRPEUXV��PXFK�XVHG�IRU�
IRRG´��WKH�VHFRQG�HGLWLRQ�LQ������OLVWHG�QLQHWHHQ�DOWHUQDWLYH�VSHOOLQJV��7KH�
XQHDUWKLQJ�RI�VRXUFHV�QHYHU�HQGV��WKRXJK��VR�WKH�WKLUG�HGLWLRQ�UHYLVHG�
HQWU\�LQ������OLVWHG�QR�IHZHU�WKDQ�WKLUW\��PDFFDUHO��PDFNDUDO��PDFNDUHO��
PDFNDUHOO��PDFNHUHOO��PDFNHULO��PDFNUHHO��PDFNUHO��PDFNUHOO��PDFNULO��
PDFTXHUHO��PDFTXHUHOO��PDFUHO��PDFUHOO��PDFUHOOH��PDFULO��PDFULOO��
PDNDUHOO��PDNFDUDO��PDNHUHO��PDNHUHOO��PDNHUHOOH��PDNUDO��PDNUDOO��
PDNUHLOO��PDNUHO��PDNUHOO��PDN\UHOOH��PDTXHUHO��DQG�PD\FULO��$V�
OH[LFRJUDSKHUV��WKH�HGLWRUV�ZRXOG�QHYHU�GHFODUH�WKHVH�DOWHUQDWLYHV�WR�EH�
ZURQJ��PLVVSHOOLQJV��7KH\�GR�QRW�ZLVK�WR�GHFODUH�WKHLU�FKRLFH�RI�VSHOOLQJ�
IRU�WKH�KHDGZRUG��PDFNHUHO��WR�EH�³FRUUHFW�´�7KH\�HPSKDVL]H�WKDW�WKH\�
H[DPLQH�WKH�HYLGHQFH�DQG�FKRRVH�³WKH�PRVW�FRPPRQ�FXUUHQW�VSHOOLQJ�´�
(YHQ�VR��DUELWUDU\�FRQVLGHUDWLRQV�FRPH�LQWR�SOD\��³2[IRUG¶V�KRXVH�VW\OH�
RFFDVLRQDOO\�WDNHV�SUHFHGHQFH��DV�ZLWK�YHUEV�ZKLFK�FDQ�HQG��L]H�RU��LVH��
ZKHUH�WKH��L]H�VSHOOLQJ�LV�DOZD\V�XVHG�´�7KH\�NQRZ�WKDW�QR�PDWWHU�KRZ�
RIWHQ�DQG�KRZ�ILUPO\�WKH\�GLVFODLP�D�SUHVFULSWLYH�DXWKRULW\��D�UHDGHU�ZLOO�
WXUQ�WR�WKH�GLFWLRQDU\�WR�ILQG�RXW�KRZ�D�ZRUG�VKRXOG�EH�VSHOOHG��7KH\�
FDQQRW�HVFDSH�LQFRQVLVWHQFLHV��7KH\�IHHO�REOLJHG�WR�LQFOXGH�ZRUGV�WKDW�
PDNH�SXULVWV�ZLQFH��$�QHZ�HQWU\�DV�RI�'HFHPEHU������PHPRULDOL]HG�



QXFXODU��³ �QXFOHDU�D���LQ�YDULRXV�VHQVHV��´�<HW�WKH\�UHIXVH�WR�FRXQW�
HYLGHQW�PLVSULQWV�IRXQG�E\�ZD\�RI�,QWHUQHW�VHDUFKHV��7KH\�GR�QRW�
UHFRJQL]H�VWUDLJKW�ODFHG��HYHQ�WKRXJK�VWDWLVWLFDO�HYLGHQFH�ILQGV�WKDW�
EDVWDUGL]HG�IRUP�RXWQXPEHULQJ�VWUDLW�ODFHG��)RU�WKH�FU\VWDOOL]DWLRQ�RI�
VSHOOLQJ��WKH�2('�RIIHUV�D�FRQYHQWLRQDO�H[SODQDWLRQ��³6LQFH�WKH�LQYHQWLRQ�
RI�WKH�SULQWLQJ�SUHVV��VSHOOLQJ�KDV�EHFRPH�PXFK�OHVV�YDULDEOH��SDUWO\�
EHFDXVH�SULQWHUV�ZDQWHG�XQLIRUPLW\�DQG�SDUWO\�EHFDXVH�RI�D�JURZLQJ�
LQWHUHVW�LQ�ODQJXDJH�VWXG\�GXULQJ�WKH�5HQDLVVDQFH�´�7KLV�LV�WUXH��%XW�LW�
RPLWV�WKH�UROH�RI�WKH�GLFWLRQDU\�LWVHOI��DUELWUDWRU�DQG�H[HPSODU��
� )RU�&DZGUH\�WKH�GLFWLRQDU\�ZDV�D�VQDSVKRW��KH�FRXOG�QRW�VHH�SDVW�KLV�
PRPHQW�LQ�WLPH��6DPXHO�-RKQVRQ�ZDV�PRUH�H[SOLFLWO\�DZDUH�RI�WKH�
GLFWLRQDU\¶V�KLVWRULFDO�GLPHQVLRQ��+H�MXVWLILHG�KLV�DPELWLRXV�SURJUDP�LQ�
SDUW�DV�D�PHDQV�RI�EULQJLQJ�D�ZLOG�WKLQJ�XQGHU�FRQWURO²WKH�ZLOG�WKLQJ�
EHLQJ�WKH�ODQJXDJH��³ZKLFK��ZKLOH�LW�ZDV�HPSOR\HG�LQ�WKH�FXOWLYDWLRQ�RI�
HYHU\�VSHFLHV�RI�OLWHUDWXUH��KDV�LWVHOI�EHHQ�KLWKHUWR�QHJOHFWHG��VXIIHUHG�WR�
VSUHDG��XQGHU�WKH�GLUHFWLRQ�RI�FKDQFH��LQWR�ZLOG�H[XEHUDQFH��UHVLJQHG�WR�
WKH�W\UDQQ\�RI�WLPH�DQG�IDVKLRQ��DQG�H[SRVHG�WR�WKH�FRUUXSWLRQV�RI�
LJQRUDQFH��DQG�FDSULFHV�RI�LQQRYDWLRQ�´Ƈ�1RW�XQWLO�WKH�2('��WKRXJK��GLG�
OH[LFRJUDSK\�DWWHPSW�WR�UHYHDO�WKH�ZKROH�VKDSH�RI�D�ODQJXDJH�DFURVV�WLPH��
7KH�2('�EHFRPHV�D�KLVWRULFDO�SDQRUDPD��7KH�SURMHFW�JDLQV�SRLJQDQF\�LI�
WKH�HOHFWURQLF�DJH�LV�VHHQ�DV�D�QHZ�DJH�RI�RUDOLW\��WKH�ZRUG�EUHDNLQJ�IUHH�
IURP�WKH�ERQGV�RI�FROG�SULQW��1R�SXEOLVKLQJ�LQVWLWXWLRQ�EHWWHU�HPERGLHV�
WKRVH�ERQGV��EXW�WKH�2('��WRR��WULHV�WR�WKURZ�WKHP�RII��7KH�HGLWRUV�IHHO�
WKH\�FDQ�QR�ORQJHU�ZDLW�IRU�D�QHZ�ZRUG�WR�DSSHDU�LQ�SULQW��OHW�DORQH�LQ�D�
UHVSHFWDEO\�ERXQG�ERRN��EHIRUH�WKH\�PXVW�WDNH�QRWH��)RU�WLJKW\�ZKLWLHV�
�PHQ¶V�XQGHUZHDU���QHZ�LQ�������WKH\�FLWH�D�W\SHVFULSW�RI�1RUWK�&DUROLQD�
FDPSXV�VODQJ��)RU�NLWHVXUIHU��WKH\�FLWH�D�SRVWLQJ�WR�WKH�8VHQHW�QHZVJURXS�
DOW�NLWH�DQG�ODWHU�D�1HZ�=HDODQG�QHZVSDSHU�IRXQG�YLD�DQ�RQOLQH�GDWDEDVH��
%LWV�LQ�WKH�HWKHU��
� :KHQ�0XUUD\�EHJDQ�ZRUN�RQ�WKH�QHZ�GLFWLRQDU\��WKH�LGHD�ZDV�WR�
ILQG�WKH�ZRUGV��DQG�ZLWK�WKHP�WKH�VLJQSRVWV�WR�WKHLU�KLVWRU\��1R�RQH�KDG�
DQ\�LGHD�KRZ�PDQ\�ZRUGV�ZHUH�WKHUH�WR�EH�IRXQG��%\�WKHQ�WKH�EHVW�DQG�
PRVW�FRPSUHKHQVLYH�GLFWLRQDU\�RI�(QJOLVK�ZDV�$PHULFDQ��1RDK�



:HEVWHU¶V��VHYHQW\�WKRXVDQG�ZRUGV��7KDW�ZDV�D�EDVHOLQH��:KHUH�ZHUH�WKH�
UHVW�WR�EH�GLVFRYHUHG"�)RU�WKH�ILUVW�HGLWRUV�RI�ZKDW�EHFDPH�WKH�2('��LW�
ZHQW�DOPRVW�ZLWKRXW�VD\LQJ�WKDW�WKH�VRXUFH��WKH�ZHOOVSULQJ��VKRXOG�EH�WKH�
OLWHUDWXUH�RI�WKH�ODQJXDJH²SDUWLFXODUO\�WKH�ERRNV�RI�GLVWLQFWLRQ�DQG�
TXDOLW\��7KH�GLFWLRQDU\¶V�ILUVW�UHDGHUV�FRPEHG�0LOWRQ�DQG�6KDNHVSHDUH�
�VWLOO�WKH�VLQJOH�PRVW�TXRWHG�DXWKRU��ZLWK�PRUH�WKDQ�WKLUW\�WKRXVDQG�
UHIHUHQFHV���)LHOGLQJ�DQG�6ZLIW��KLVWRULHV�DQG�VHUPRQV��SKLORVRSKHUV�DQG�
SRHWV��0XUUD\�DQQRXQFHG�LQ�D�IDPRXV�SXEOLF�DSSHDO�LQ�������
�
� $�WKRXVDQG�UHDGHUV�DUH�ZDQWHG��7KH�ODWHU�VL[WHHQWK�FHQWXU\�OLWHUDWXUH�
LV�YHU\�IDLUO\�GRQH��\HW�KHUH�VHYHUDO�ERRNV�UHPDLQ�WR�EH�UHDG��7KH�
VHYHQWHHQWK�FHQWXU\��ZLWK�VR�PDQ\�PRUH�ZULWHUV��QDWXUDOO\�VKRZV�VWLOO�
PRUH�XQH[SORUHG�WHUULWRU\��
�
� +H�FRQVLGHUHG�WKH�WHUULWRU\�WR�EH�ODUJH�EXW�ERXQGHG��7KH�IRXQGHUV�RI�
WKH�GLFWLRQDU\�H[SOLFLWO\�PHDQW�WR�ILQG�HYHU\�ZRUG��KRZHYHU�PDQ\�WKDW�
ZRXOG�XOWLPDWHO\�EH��7KH\�SODQQHG�D�FRPSOHWH�LQYHQWRU\��:K\�VKRXOG�
WKH\�QRW"�7KH�QXPEHU�RI�ERRNV�ZDV�XQNQRZQ�EXW�QRW�XQOLPLWHG��DQG�WKH�
QXPEHU�RI�ZRUGV�LQ�WKRVH�ERRNV�ZDV�FRXQWDEOH��7KH�WDVN�VHHPHG�
IRUPLGDEOH�EXW�ILQLWH��
� ,W�QR�ORQJHU�VHHPV�ILQLWH��/H[LFRJUDSKHUV�DUH�DFFHSWLQJ�WKH�
ODQJXDJH¶V�ERXQGOHVVQHVV��7KH\�NQRZ�E\�KHDUW�0XUUD\¶V�IDPRXV�UHPDUN��
³7KH�FLUFOH�RI�WKH�(QJOLVK�ODQJXDJH�KDV�D�ZHOO�GHILQHG�FHQWUH�EXW�QR�
GLVFHUQDEOH�FLUFXPIHUHQFH�´�,Q�WKH�FHQWHU�DUH�WKH�ZRUGV�HYHU\RQH�NQRZV��
$W�WKH�HGJHV��ZKHUH�0XUUD\�SODFHG�VODQJ�DQG�FDQW�DQG�VFLHQWLILF�MDUJRQ�
DQG�IRUHLJQ�ERUGHU�FURVVHUV��HYHU\RQH¶V�VHQVH�RI�WKH�ODQJXDJH�GLIIHUV�DQG�
QR�RQH¶V�FDQ�EH�FDOOHG�³VWDQGDUG�´�
� 0XUUD\�FDOOHG�WKH�FHQWHU�³ZHOO�GHILQHG�´�EXW�LQILQLWXGH�DQG�IX]]LQHVV�
FDQ�EH�VHHQ�WKHUH��7KH�HDVLHVW��PRVW�FRPPRQ�ZRUGV²WKH�ZRUGV�&DZGUH\�
KDG�QR�WKRXJKW�RI�LQFOXGLQJ²UHTXLUH��LQ�WKH�2('��WKH�PRVW�H[WHQVLYH�
HQWULHV��7KH�HQWU\�IRU�PDNH�DORQH�ZRXOG�ILOO�D�ERRN��LW�WHDVHV�DSDUW�
QLQHW\�HLJKW�GLVWLQFW�VHQVHV�RI�WKH�YHUE��DQG�VRPH�RI�WKHVH�VHQVHV�KDYH�D�
GR]HQ�RU�PRUH�VXEVHQVHV��6DPXHO�-RKQVRQ�VDZ�WKH�SUREOHP�ZLWK�WKHVH�



ZRUGV�DQG�VHWWOHG�RQ�D�VROXWLRQ��KH�WKUHZ�XS�KLV�KDQGV��
�
� 0\�ODERU�KDV�OLNHZLVH�EHHQ�PXFK�LQFUHDVHG�E\�D�FODVV�RI�YHUEV�WRR�
IUHTXHQW�LQ�WKH�(QJOLVK�ODQJXDJH��RI�ZKLFK�WKH�VLJQLILFDWLRQ�LV�VR�ORRVH�DQG�
JHQHUDO��WKH�XVH�VR�YDJXH�DQG�LQGHWHUPLQDWH��DQG�WKH�VHQVHV�GHWRUWHG�VR�
ZLGHO\�IURP�WKH�ILUVW�LGHD��WKDW�LW�LV�KDUG�WR�WUDFH�WKHP�WKURXJK�WKH�PD]H�RI�
YDULDWLRQ��WR�FDWFK�WKHP�RQ�WKH�EULQN�RI�XWWHU�LQDQLW\��WR�FLUFXPVFULEH�WKHP�
E\�DQ\�OLPLWDWLRQV��RU�LQWHUSUHW�WKHP�E\�DQ\�ZRUGV�RI�GLVWLQFW�DQG�VHWWOHG�
PHDQLQJ��VXFK�DUH�EHDU��EUHDN��FRPH��FDVW��IXOO��JHW��JLYH��GR��SXW��VHW��JR��
UXQ��PDNH��WDNH��WXUQ��WKURZ��,I�RI�WKHVH�WKH�ZKROH�SRZHU�LV�QRW�DFFXUDWHO\�
GHOLYHUHG��LW�PXVW�EH�UHPHPEHUHG��WKDW�ZKLOH�RXU�ODQJXDJH�LV�\HW�OLYLQJ��
DQG�YDULDEOH�E\�WKH�FDSULFH�RI�HYHU\�RQH�WKDW�VSHDNV�LW��WKHVH�ZRUGV�DUH�
KRXUO\�VKLIWLQJ�WKHLU�UHODWLRQV��DQG�FDQ�QR�PRUH�EH�DVFHUWDLQHG�LQ�D�
GLFWLRQDU\��WKDQ�D�JURYH��LQ�WKH�DJLWDWLRQ�RI�D�VWRUP��FDQ�EH�DFFXUDWHO\�
GHOLQHDWHG�IURP�LWV�SLFWXUH�LQ�WKH�ZDWHU��
�
� -RKQVRQ�KDG�D�SRLQW��7KHVH�DUH�ZRUGV�WKDW�DQ\�VSHDNHU�RI�(QJOLVK�FDQ�
SUHVV�LQWR�QHZ�VHUYLFH�DW�DQ\�WLPH��RQ�DQ\�RFFDVLRQ��DORQH�RU�LQ�
FRPELQDWLRQ��LQYHQWLYHO\�RU�QRW��ZLWK�KRSHV�RI�EHLQJ�XQGHUVWRRG��,Q�HYHU\�
UHYLVLRQ��WKH�2('¶V�HQWU\�IRU�D�ZRUG�OLNH�PDNH�VXEGLYLGHV�IXUWKHU�DQG�
WKXV�JURZV�ODUJHU��7KH�WDVN�LV�XQERXQGHG�LQ�DQ�LQZDUG�IDFLQJ�GLUHFWLRQ��
� 7KH�PRUH�REYLRXV�NLQG�RI�XQERXQGHGQHVV�DSSHDUV�DW�WKH�HGJHV��
1HRORJLVP�QHYHU�FHDVHV��:RUGV�DUH�FRLQHG�E\�FRPPLWWHH��WUDQVLVWRU��%HOO�
/DERUDWRULHV��������2U�E\�ZDJV��ERRERLVLH��+��/��0HQFNHQ��������0RVW�
DULVH�WKURXJK�VSRQWDQHRXV�JHQHUDWLRQ��RUJDQLVPV�DSSHDULQJ�LQ�D�SHWUL�GLVK��
OLNH�EORJ��F���������2QH�EDWFK�RI�DUULYDOV�LQFOXGHV�DJURWHUURULVP��
EDGD�ELQJ��EDKRRNLH��D�ERG\�SDUW���EHHU�SRQJ��D�GULQNLQJ�JDPH���ELSS\��DV�
LQ��\RX�EHW�\RXU�²²²���FKXFNOHVRPH��F\SKHUSXQN��WXQHDJH��DQG�ZRQN\��
1RQH�DUH�ZKDW�&DZGUH\�ZRXOG�KDYH�VHHQ�DV�³KDUG��XVXDO�ZRUGV�´�DQG�
QRQH�DUH�DQ\ZKHUH�QHDU�0XUUD\¶V�ZHOO�GHILQHG�FHQWHU��EXW�WKH\�QRZ�
EHORQJ�WR�WKH�FRPPRQ�ODQJXDJH��(YHQ�EDGD�ELQJ��³6XJJHVWLQJ�VRPHWKLQJ�
KDSSHQLQJ�VXGGHQO\��HPSKDWLFDOO\��RU�HDVLO\�DQG�SUHGLFWDEO\��µ-XVW�OLNH�
WKDW�¶��µ3UHVWR�¶�´�7KH�KLVWRULFDO�FLWDWLRQV�EHJLQ�ZLWK�D������DXGLR�



UHFRUGLQJ�RI�D�FRPHG\�URXWLQH�E\�3DW�&RRSHU�DQG�FRQWLQXH�ZLWK�
QHZVSDSHU�FOLSSLQJV��D�WHOHYLVLRQ�QHZV�WUDQVFULSW��DQG�D�OLQH�RI�GLDORJXH�
IURP�WKH�ILUVW�*RGIDWKHU�PRYLH��³<RX¶YH�JRWWD�JHW�XS�FORVH�OLNH�WKLV�DQG�
EDGD�ELQJ��\RX�EORZ�WKHLU�EUDLQV�DOO�RYHU�\RXU�QLFH�,Y\�/HDJXH�VXLW�´�7KH�
OH[LFRJUDSKHUV�DOVR�SURYLGH�DQ�HW\PRORJ\��DQ�H[TXLVLWH�SLHFH�RI�
JXHVVZRUN��³2ULJLQ�XQFHUWDLQ��3HUK��LPLWDWLYH�RI�WKH�VRXQG�RI�D�GUXP�UROO�
DQG�F\PEDO�FODVK��3HUK��FI��,WDOLDQ�EDGD�EHQH�PDUN�ZHOO�´�
� 7KH�(QJOLVK�ODQJXDJH�QR�ORQJHU�KDV�VXFK�D�WKLQJ�DV�D�JHRJUDSKLF�
FHQWHU��LI�LW�HYHU�GLG��7KH�XQLYHUVH�RI�KXPDQ�GLVFRXUVH�DOZD\V�KDV�
EDFNZDWHUV��7KH�ODQJXDJH�VSRNHQ�LQ�RQH�YDOOH\�GLYHUJHV�IURP�WKH�
ODQJXDJH�RI�WKH�QH[W�YDOOH\��DQG�VR�RQ��7KHUH�DUH�PRUH�YDOOH\V�QRZ�WKDQ�
HYHU��HYHQ�LI�WKH�YDOOH\V�DUH�QRW�VR�LVRODWHG��³:H�DUH�OLVWHQLQJ�WR�WKH�
ODQJXDJH�´�VDLG�3HWHU�*LOOLYHU��DQ�2('�OH[LFRJUDSKHU�DQG�UHVLGHQW�
KLVWRULDQ��³:KHQ�\RX�DUH�OLVWHQLQJ�WR�WKH�ODQJXDJH�E\�FROOHFWLQJ�SLHFHV�RI�
SDSHU��WKDW¶V�ILQH��EXW�QRZ�LW¶V�DV�LI�ZH�FDQ�KHDU�HYHU\WKLQJ�VDLG�DQ\ZKHUH��
7DNH�DQ�H[SDWULDWH�FRPPXQLW\�OLYLQJ�LQ�D�QRQ�(QJOLVK�VSHDNLQJ�SDUW�RI�WKH�
ZRUOG��H[SDWULDWHV�ZKR�OLYH�DW�%XHQRV�$LUHV�RU�VRPHWKLQJ��7KHLU�(QJOLVK��
WKH�(QJOLVK�WKDW�WKH\�VSHDN�WR�RQH�DQRWKHU�HYHU\�GD\��LV�IXOO�RI�ERUURZLQJV�
IURP�ORFDO�6SDQLVK��$QG�VR�WKH\�ZRXOG�UHJDUG�WKRVH�ZRUGV�DV�SDUW�RI�WKHLU�
LGLROHFW��WKHLU�SHUVRQDO�YRFDEXODU\�´�2QO\�QRZ�WKH\�PD\�DOVR�VSHDN�LQ�FKDW�
URRPV�DQG�RQ�EORJV��:KHQ�WKH\�FRLQ�D�ZRUG��DQ\RQH�PD\�KHDU��7KHQ�LW�
PD\�RU�PD\�QRW�EHFRPH�SDUW�RI�WKH�ODQJXDJH��
� ,I�WKHUH�LV�DQ�XOWLPDWH�OLPLW�WR�WKH�VHQVLWLYLW\�RI�OH[LFRJUDSKHUV¶�HDUV��
QR�RQH�KDV�\HW�IRXQG�LW��6SRQWDQHRXV�FRLQDJHV�FDQ�KDYH�DQ�DXGLHQFH�RI�
RQH��7KH\�FDQ�EH�DV�HSKHPHUDO�DV�DWRPLF�SDUWLFOHV�LQ�D�EXEEOH�FKDPEHU��
%XW�PDQ\�QHRORJLVPV�UHTXLUH�D�OHYHO�RI�VKDUHG�FXOWXUDO�NQRZOHGJH��
3HUKDSV�EDGD�ELQJ�ZRXOG�QRW�WUXO\�KDYH�EHFRPH�SDUW�RI�
WZHQW\�ILUVW�FHQWXU\�(QJOLVK�KDG�LW�QRW�EHHQ�IRU�WKH�FRPPRQ�H[SHULHQFH�RI�
YLHZHUV�RI�D�SDUWLFXODU�$PHULFDQ�WHOHYLVLRQ�SURJUDP��WKRXJK�LW�LV�QRW�FLWHG�
E\�WKH�2('���
� 7KH�ZKROH�ZRUG�KRDUG²WKH�OH[LV²FRQVWLWXWHV�D�V\PERO�VHW�RI�WKH�
ODQJXDJH��,W�LV�WKH�IXQGDPHQWDO�V\PERO�VHW��LQ�RQH�ZD\��ZRUGV�DUH�WKH�ILUVW�
XQLWV�RI�PHDQLQJ�DQ\�ODQJXDJH�UHFRJQL]HV��7KH\�DUH�UHFRJQL]HG�



XQLYHUVDOO\��%XW�LQ�DQRWKHU�ZD\�LW�LV�IDU�IURP�IXQGDPHQWDO��DV�
FRPPXQLFDWLRQ�HYROYHV��PHVVDJHV�LQ�D�ODQJXDJH�FDQ�EH�EURNHQ�GRZQ�DQG�
FRPSRVHG�DQG�WUDQVPLWWHG�LQ�PXFK�VPDOOHU�VHWV�RI�V\PEROV��WKH�DOSKDEHW��
GRWV�DQG�GDVKHV��GUXPEHDWV�KLJK�DQG�ORZ��7KHVH�V\PERO�VHWV�DUH�GLVFUHWH��
7KH�OH[LV�LV�QRW��,W�LV�PHVVLHU��,W�NHHSV�RQ�JURZLQJ��/H[LFRJUDSK\�WXUQV�RXW�
WR�EH�D�VFLHQFH�SRRUO\�VXLWHG�WR�H[DFW�PHDVXUHPHQW��(QJOLVK��WKH�ODUJHVW�
DQG�PRVW�ZLGHO\�VKDUHG�ODQJXDJH��FDQ�EH�VDLG�YHU\�URXJKO\�WR�SRVVHVV�D�
QXPEHU�RI�XQLWV�RI�PHDQLQJ�WKDW�DSSURDFKHV�D�PLOOLRQ��/LQJXLVWV�KDYH�QR�
VSHFLDO�\DUGVWLFNV�RI�WKHLU�RZQ��ZKHQ�WKH\�WU\�WR�TXDQWLI\�WKH�SDFH�RI�
QHRORJLVP��WKH\�WHQG�WR�ORRN�WR�WKH�GLFWLRQDU\�IRU�JXLGDQFH��DQG�HYHQ�WKH�
EHVW�GLFWLRQDU\�UXQV�IURP�WKDW�UHVSRQVLELOLW\��7KH�HGJHV�DOZD\V�EOXU��$�
FOHDU�OLQH�FDQQRW�EH�GUDZQ�EHWZHHQ�ZRUG�DQG�XQZRUG��
� 6R�ZH�FRXQW�DV�ZH�FDQ��5REHUW�&DZGUH\¶V�OLWWOH�ERRN��PDNLQJ�QR�
SUHWHQVH�WR�FRPSOHWHQHVV��FRQWDLQHG�D�YRFDEXODU\�RI�RQO\��������:H�
SRVVHVV�QRZ�D�PRUH�FRPSOHWH�GLFWLRQDU\�RI�(QJOLVK�DV�LW�ZDV�FLUFD�������
WKH�VXEVHW�RI�WKH�2('�FRPSULVLQJ�ZRUGV�WKHQ�FXUUHQW�Ƈ�7KDW�YRFDEXODU\�
QXPEHUV��������DQG�NHHSV�JURZLQJ��EHFDXVH�WKH�GLVFRYHU\�RI�
VL[WHHQWK�FHQWXU\�VRXUFHV�QHYHU�HQGV��(YHQ�VR��LW�LV�D�WLQ\�IUDFWLRQ�RI�WKH�
ZRUGV�XVHG�IRXU�FHQWXULHV�ODWHU��7KH�H[SODQDWLRQ�IRU�WKLV�H[SORVLYH�JURZWK��
IURP��������WR�D�PLOOLRQ��LV�QRW�VLPSOH��0XFK�RI�ZKDW�QRZ�QHHGV�QDPLQJ�
GLG�QRW�\HW�H[LVW��RI�FRXUVH��$QG�PXFK�RI�ZKDW�H[LVWHG�ZDV�QRW�UHFRJQL]HG��
7KHUH�ZDV�QR�FDOO�IRU�WUDQVLVWRU�LQ�������QRU�QDQREDFWHULXP��QRU�ZHEFDP��
QRU�IHQ�SKHQ��6RPH�RI�WKH�JURZWK�FRPHV�IURP�PLWRVLV��7KH�JXLWDU�GLYLGHV�
LQWR�WKH�HOHFWULF�DQG�WKH�DFRXVWLF��RWKHU�ZRUGV�GLYLGH�LQ�UHIOHFWLRQ�RI�
GHOLFDWH�QXDQFHV��DV�RI�0DUFK������WKH�2('�DVVLJQHG�D�QHZ�HQWU\�WR�
SUHYHUW�DV�D�IRUP�RI�SHUYHUW��WDNLQJ�WKH�YLHZ�WKDW�SUHYHUW�ZDV�QRW�MXVW�DQ�
HUURU�EXW�D�GHOLEHUDWHO\�KXPRURXV�HIIHFW���2WKHU�QHZ�ZRUGV�DSSHDU�ZLWKRXW�
DQ\�FRUUHVSRQGLQJ�LQQRYDWLRQ�LQ�WKH�ZRUOG�RI�UHDO�WKLQJV��7KH\�FU\VWDOOL]H�
LQ�WKH�VROYHQW�RI�XQLYHUVDO�LQIRUPDWLRQ��
� :KDW��LQ�WKH�ZRUOG��LV�D�PRQGHJUHHQ"�,W�LV�D�PLVKHDUG�O\ULF��DV�ZKHQ��
IRU�H[DPSOH��WKH�&KULVWLDQ�K\PQ�LV�KHDUG�DV�³/HDG�RQ��2�NLQN\�WXUWOH�«´���
,Q�VLIWLQJ�WKH�HYLGHQFH��WKH�2('�ILUVW�FLWHV�D������HVVD\�LQ�+DUSHU¶V�
0DJD]LQH�E\�6\OYLD�:ULJKW��³:KDW�,�VKDOO�KHUHDIWHU�FDOO�PRQGHJUHHQV��



VLQFH�QR�RQH�HOVH�KDV�WKRXJKW�XS�D�ZRUG�IRU�WKHP�´Ƈ�6KH�H[SODLQHG�WKH�
LGHD�DQG�WKH�ZRUG�WKLV�ZD\��
�
� :KHQ�,�ZDV�D�FKLOG��P\�PRWKHU�XVHG�WR�UHDG�DORXG�WR�PH�IURP�
3HUF\¶V�5HOLTXHV��DQG�RQH�RI�P\�IDYRULWH�SRHPV�EHJDQ��DV�,�UHPHPEHU��
�
� <H�+LJKODQGV�DQG�\H�/RZODQGV��
�
� 2K��ZKHUH�KDH�\H�EHHQ"�
�
� 7KH\�KDH�VODLQ�WKH�(DUO�$PXUUD\��
�
� $QG�/DG\�0RQGHJUHHQ��
�
� 7KHUH�WKH�ZRUG�OD\��IRU�VRPH�WLPH��$�TXDUWHU�FHQWXU\�ODWHU��:LOOLDP�
6DILUH�GLVFXVVHG�WKH�ZRUG�LQ�D�FROXPQ�DERXW�ODQJXDJH�LQ�7KH�1HZ�<RUN�
7LPHV�0DJD]LQH��)LIWHHQ�\HDUV�DIWHU�WKDW��6WHYHQ�3LQNHU��LQ�KLV�ERRN�7KH�
/DQJXDJH�,QVWLQFW��RIIHUHG�D�EUDFH�RI�H[DPSOHV��IURP�³$�JLUO�ZLWK�FROLWLV�
JRHV�E\´�WR�³*ODGO\�WKH�FURVV�H\HG�EHDU�´�DQG�REVHUYHG��³7KH�LQWHUHVWLQJ�
WKLQJ�DERXW�PRQGHJUHHQV�LV�WKDW�WKH�PLVKHDULQJV�DUH�JHQHUDOO\�OHVV�
SODXVLEOH�WKDQ�WKH�LQWHQGHG�O\ULFV�´Ƈ�%XW�LW�ZDV�QRW�ERRNV�RU�PDJD]LQHV�
WKDW�JDYH�WKH�ZRUG�LWV�OLIH��LW�ZDV�,QWHUQHW�VLWHV��FRPSLOLQJ�PRQGHJUHHQV�E\�
WKH�WKRXVDQGV��7KH�2('�UHFRJQL]HG�WKH�ZRUG�LQ�-XQH�������
� $�PRQGHJUHHQ�LV�QRW�D�WUDQVLVWRU��LQKHUHQWO\�PRGHUQ��,WV�PRGHUQLW\�LV�
KDUGHU�WR�H[SODLQ��7KH�LQJUHGLHQWV²VRQJV��ZRUGV��DQG�LPSHUIHFW�
XQGHUVWDQGLQJ²DUH�DOO�DV�ROG�DV�FLYLOL]DWLRQ��<HW�IRU�PRQGHJUHHQV�WR�DULVH�
LQ�WKH�FXOWXUH��DQG�IRU�PRQGHJUHHQ�WR�H[LVW�LQ�WKH�OH[LV��UHTXLUHG�VRPHWKLQJ�
QHZ��D�PRGHUQ�OHYHO�RI�OLQJXLVWLF�VHOI�FRQVFLRXVQHVV�DQG�
LQWHUFRQQHFWHGQHVV��3HRSOH�QHHGHG�WR�PLVKHDU�O\ULFV�QRW�MXVW�RQFH��QRW�MXVW�
VHYHUDO�WLPHV��EXW�RIWHQ�HQRXJK�WR�EHFRPH�DZDUH�RI�WKH�PLVKHDULQJ�DV�D�
WKLQJ�ZRUWK�GLVFXVVLQJ��7KH\�QHHGHG�WR�KDYH�RWKHU�VXFK�SHRSOH�ZLWK�
ZKRP�WR�VKDUH�WKH�UHFRJQLWLRQ��8QWLO�WKH�PRVW�PRGHUQ�WLPHV��
PRQGHJUHHQV��OLNH�FRXQWOHVV�RWKHU�FXOWXUDO�RU�SV\FKRORJLFDO�SKHQRPHQD��



VLPSO\�GLG�QRW�QHHG�WR�EH�QDPHG��6RQJV�WKHPVHOYHV�ZHUH�QRW�VR�FRPPRQ��
QRW�KHDUG��DQ\ZD\��RQ�HOHYDWRUV�DQG�PRELOH�SKRQHV��7KH�ZRUG�O\ULFV��
PHDQLQJ�WKH�ZRUGV�RI�D�VRQJ��GLG�QRW�H[LVW�XQWLO�WKH�QLQHWHHQWK�FHQWXU\��
7KH�FRQGLWLRQV�IRU�PRQGHJUHHQV�WRRN�D�ORQJ�WLPH�WR�ULSHQ��6LPLODUO\��WKH�
YHUE�WR�JDVOLJKW�QRZ�PHDQV�³WR�PDQLSXODWH�D�SHUVRQ�E\�SV\FKRORJLFDO�
PHDQV�LQWR�TXHVWLRQLQJ�KLV�RU�KHU�RZQ�VDQLW\´��LW�H[LVWV�RQO\�EHFDXVH�
HQRXJK�SHRSOH�VDZ�WKH������ILOP�RI�WKDW�WLWOH�DQG�FRXOG�DVVXPH�WKDW�WKHLU�
OLVWHQHUV�KDG�VHHQ�LW��WRR��0LJKW�QRW�WKH�ODQJXDJH�&DZGUH\�VSRNH²ZKLFK�
ZDV��DIWHU�DOO��WKH�DERXQGLQJ�DQG�IHUWLOH�ODQJXDJH�RI�6KDNHVSHDUH²KDYH�
IRXQG�XVH�IRU�VXFK�D�ZRUG"�1R�PDWWHU��WKH�WHFKQRORJ\�IRU�JDVOLJKW�KDG�QRW�
EHHQ�LQYHQWHG��1RU�KDG�WKH�WHFKQRORJ\�IRU�PRWLRQ�SLFWXUHV��
� 7KH�OH[LV�LV�D�PHDVXUH�RI�VKDUHG�H[SHULHQFH��ZKLFK�FRPHV�IURP�
LQWHUFRQQHFWHGQHVV��7KH�QXPEHU�RI�XVHUV�RI�WKH�ODQJXDJH�IRUPV�RQO\�WKH�
ILUVW�SDUW�RI�WKH�HTXDWLRQ��MXPSLQJ�LQ�IRXU�FHQWXULHV�IURP���PLOOLRQ�(QJOLVK�
VSHDNHUV�WR�D�ELOOLRQ��7KH�GULYLQJ�IDFWRU�LV�WKH�QXPEHU�RI�FRQQHFWLRQV�
EHWZHHQ�DQG�DPRQJ�WKRVH�VSHDNHUV��$�PDWKHPDWLFLDQ�PLJKW�VD\�WKDW�
PHVVDJLQJ�JURZV�QRW�JHRPHWULFDOO\��EXW�FRPELQDWRULDOO\��ZKLFK�LV�PXFK��
PXFK�IDVWHU��³,�WKLQN�RI�LW�DV�D�VDXFHSDQ�XQGHU�ZKLFK�WKH�WHPSHUDWXUH�KDV�
EHHQ�WXUQHG�XS�´�*LOOLYHU�VDLG��³$Q\�ZRUG��EHFDXVH�RI�WKH�
LQWHUFRQQHFWHGQHVV�RI�WKH�(QJOLVK�VSHDNLQJ�ZRUOG��FDQ�VSULQJ�IURP�WKH�
EDFNZDWHU��$QG�WKH\�DUH�VWLOO�EDFNZDWHUV��EXW�WKH\�KDYH�WKLV�LQVWDQW�
FRQQHFWLRQ�WR�RUGLQDU\��HYHU\GD\�GLVFRXUVH�´�/LNH�WKH�SULQWLQJ�SUHVV��WKH�
WHOHJUDSK��DQG�WKH�WHOHSKRQH�EHIRUH�LW��WKH�,QWHUQHW�LV�WUDQVIRUPLQJ�WKH�
ODQJXDJH�VLPSO\�E\�WUDQVPLWWLQJ�LQIRUPDWLRQ�GLIIHUHQWO\��:KDW�PDNHV�
F\EHUVSDFH�GLIIHUHQW�IURP�DOO�SUHYLRXV�LQIRUPDWLRQ�WHFKQRORJLHV�LV�LWV�
LQWHUPL[LQJ�RI�VFDOHV�IURP�WKH�ODUJHVW�WR�WKH�VPDOOHVW�ZLWKRXW�SUHMXGLFH��
EURDGFDVWLQJ�WR�WKH�PLOOLRQV��QDUURZFDVWLQJ�WR�JURXSV��LQVWDQW�PHVVDJLQJ�
RQH�WR�RQH��
� 7KLV�FRPHV�DV�TXLWH�DQ�XQH[SHFWHG�FRQVHTXHQFH�RI�WKH�LQYHQWLRQ�RI�
FRPSXWLQJ�PDFKLQHU\��$W�ILUVW��WKDW�KDG�VHHPHG�WR�EH�DERXW�QXPEHUV��
 



4 | TO THROW THE POWERS OF THOUGHT INTO 
WHEEL-WORKƇ�
 
(Lo, the Raptured Arithmetician)�
�
� /LJKW�DOPRVW�VRODU�KDV�EHHQ�H[WUDFWHG�IURP�WKH�UHIXVH�RI�ILVK��ILUH�KDV�
EHHQ�VLIWHG�E\�WKH�ODPS�RI�'DY\��DQG�PDFKLQHU\�KDV�EHHQ�WDXJKW�
DULWKPHWLF�LQVWHDG�RI�SRHWU\��
� ²&KDUOHV�%DEEDJH�������Ƈ�
�
� 12�21(�'28%7('�7+$7�&KDUOHV�%DEEDJH�ZDV�EULOOLDQW��1RU�GLG�
DQ\RQH�TXLWH�XQGHUVWDQG�WKH�QDWXUH�RI�KLV�JHQLXV��ZKLFK�UHPDLQHG�RXW�RI�
IRFXV�IRU�D�ORQJ�WLPH��:KDW�GLG�KH�KRSH�WR�DFKLHYH"�)RU�WKDW�PDWWHU��ZKDW��
H[DFWO\��ZDV�KLV�YRFDWLRQ"�2Q�KLV�GHDWK�LQ�/RQGRQ�LQ������WKH�7LPHV�
RELWXDULVW�GHFODUHG�KLP�³RQH�RI�WKH�PRVW�DFWLYH�DQG�RULJLQDO�RI�RULJLQDO�
WKLQNHUV´Ƈ�EXW�VHHPHG�WR�IHHO�KH�ZDV�EHVW�NQRZQ�IRU�KLV�ORQJ��FUDQN\�
FUXVDGH�DJDLQVW�VWUHHW�PXVLFLDQV�DQG�RUJDQ�JULQGHUV��+H�PLJKW�QRW�KDYH�
PLQGHG��+H�ZDV�PXOWLIDULRXV�DQG�WRRN�SULGH�LQ�LW��³+H�VKRZHG�JUHDW�GHVLUH�
WR�LQTXLUH�LQWR�WKH�FDXVHV�RI�WKLQJV�WKDW�DVWRQLVK�FKLOGLVK�PLQGV�´Ƈ�VDLG�DQ�
$PHULFDQ�HXORJLVW��³+H�HYLVFHUDWHG�WR\V�WR�DVFHUWDLQ�WKHLU�PDQQHU�RI�
ZRUNLQJ�´�%DEEDJH�GLG�QRW�TXLWH�EHORQJ�LQ�KLV�WLPH��ZKLFK�FDOOHG�LWVHOI�WKH�
6WHDP�$JH�RU�WKH�0DFKLQH�$JH��+H�GLG�UHYHO�LQ�WKH�XVHV�RI�VWHDP�DQG�
PDFKLQHU\�DQG�FRQVLGHUHG�KLPVHOI�D�WKRURXJKO\�PRGHUQ�PDQ��EXW�KH�DOVR�
SXUVXHG�DQ�DVVRUWPHQW�RI�KREELHV�DQG�REVHVVLRQV²FLSKHU�FUDFNLQJ��ORFN�
SLFNLQJ��OLJKWKRXVHV��WUHH�ULQJV��WKH�SRVW²ZKRVH�ORJLF�EHFDPH�FOHDUHU�D�
FHQWXU\�ODWHU��([DPLQLQJ�WKH�HFRQRPLFV�RI�WKH�PDLO��KH�SXUVXHG�D�
FRXQWHULQWXLWLYH�LQVLJKW��WKDW�WKH�VLJQLILFDQW�FRVW�FRPHV�QRW�IURP�WKH�
SK\VLFDO�WUDQVSRUW�RI�SDSHU�SDFNHWV�EXW�IURP�WKHLU�³YHULILFDWLRQ´²WKH�
FDOFXODWLRQ�RI�GLVWDQFHV�DQG�WKH�FROOHFWLRQ�RI�FRUUHFW�IHHV²DQG�WKXV�KH�
LQYHQWHG�WKH�PRGHUQ�LGHD�RI�VWDQGDUGL]HG�SRVWDO�UDWHV��+H�ORYHG�ERDWLQJ��
E\�ZKLFK�KH�PHDQW�QRW�³WKH�PDQXDO�ODERU�RI�URZLQJ�EXW�WKH�PRUH�
LQWHOOHFWXDO�DUW�RI�VDLOLQJ�´Ƈ�+H�ZDV�D�WUDLQ�EXII��+H�GHYLVHG�D�UDLOURDG�
UHFRUGLQJ�GHYLFH�WKDW�XVHG�LQNLQJ�SHQV�WR�WUDFH�FXUYHV�RQ�VKHHWV�RI�SDSHU�D�



WKRXVDQG�IHHW�ORQJ��D�FRPELQDWLRQ�VHLVPRJUDSK�DQG�VSHHGRPHWHU��
LQVFULELQJ�WKH�KLVWRU\�RI�D�WUDLQ¶V�YHORFLW\�DQG�DOO�WKH�EXPSV�DQG�VKDNHV�
DORQJ�WKH�ZD\��
� $V�D�\RXQJ�PDQ��VWRSSLQJ�DW�DQ�LQQ�LQ�WKH�QRUWK�RI�(QJODQG��KH�ZDV�
DPXVHG�WR�KHDU�WKDW�KLV�IHOORZ�WUDYHOHUV�KDG�EHHQ�GHEDWLQJ�KLV�WUDGH��
�
� ³7KH�WDOO�JHQWOHPDQ�LQ�WKH�FRUQHU�´�VDLG�P\�LQIRUPDQW��³PDLQWDLQHG�
\RX�ZHUH�LQ�WKH�KDUGZDUH�OLQH��ZKLOVW�WKH�IDW�JHQWOHPDQ�ZKR�VDW�QH[W�WR�
\RX�DW�VXSSHU�ZDV�TXLWH�VXUH�WKDW�\RX�ZHUH�LQ�WKH�VSLULW�WUDGH��$QRWKHU�RI�
WKH�SDUW\�GHFODUHG�WKDW�WKH\�ZHUH�ERWK�PLVWDNHQ��KH�VDLG�\RX�ZHUH�
WUDYHOOLQJ�IRU�D�JUHDW�LURQ�PDVWHU�´�
�
� ³:HOO�´�VDLG�,��³\RX��,�SUHVXPH��NQHZ�P\�YRFDWLRQ�EHWWHU�WKDQ�RXU�
IULHQGV�´�
�
� ³<HV�´�VDLG�P\�LQIRUPDQW��³,�NQHZ�SHUIHFWO\�ZHOO�WKDW�\RX�ZHUH�LQ�
WKH�1RWWLQJKDP�ODFH�WUDGH�´Ƈ�
�
� +H�PLJKW�KDYH�EHHQ�GHVFULEHG�DV�D�SURIHVVLRQDO�PDWKHPDWLFLDQ��\HW�
KHUH�KH�ZDV�WRXULQJ�WKH�FRXQWU\¶V�ZRUNVKRSV�DQG�PDQXIDFWRULHV��WU\LQJ�WR�
GLVFRYHU�WKH�VWDWH�RI�WKH�DUW�LQ�PDFKLQH�WRROV��+H�QRWHG��³7KRVH�ZKR�HQMR\�
OHLVXUH�FDQ�VFDUFHO\�ILQG�D�PRUH�LQWHUHVWLQJ�DQG�LQVWUXFWLYH�SXUVXLW�WKDQ�WKH�
H[DPLQDWLRQ�RI�WKH�ZRUNVKRSV�RI�WKHLU�RZQ�FRXQWU\��ZKLFK�FRQWDLQ�ZLWKLQ�
WKHP�D�ULFK�PLQH�RI�NQRZOHGJH��WRR�JHQHUDOO\�QHJOHFWHG�E\�WKH�ZHDOWKLHU�
FODVVHV�´Ƈ�+H�KLPVHOI�QHJOHFWHG�QR�YHLQ�RI�NQRZOHGJH��+H�GLG�EHFRPH�
H[SHUW�RQ�WKH�PDQXIDFWXUH�RI�1RWWLQJKDP�ODFH��DOVR�WKH�XVH�RI�JXQSRZGHU�
LQ�TXDUU\LQJ�OLPHVWRQH��SUHFLVLRQ�JODVV�FXWWLQJ�ZLWK�GLDPRQGV��DQG�DOO�
NQRZQ�XVHV�RI�PDFKLQHU\�WR�SURGXFH�SRZHU��VDYH�WLPH��DQG�FRPPXQLFDWH�
VLJQDOV��+H�DQDO\]HG�K\GUDXOLF�SUHVVHV��DLU�SXPSV��JDV�PHWHUV��DQG�VFUHZ�
FXWWHUV��%\�WKH�HQG�RI�KLV�WRXU�KH�NQHZ�DV�PXFK�DV�DQ\RQH�LQ�(QJODQG�
DERXW�WKH�PDNLQJ�RI�SLQV��+LV�NQRZOHGJH�ZDV�SUDFWLFDO�DQG�PHWKRGLFDO��
+H�HVWLPDWHG�WKDW�D�SRXQG�RI�SLQV�UHTXLUHG�WKH�ZRUN�RI�WHQ�PHQ�DQG�
ZRPHQ�IRU�DW�OHDVW�VHYHQ�DQG�D�KDOI�KRXUV��GUDZLQJ�ZLUH��VWUDLJKWHQLQJ�



ZLUH��SRLQWLQJ�WKH�ZLUH��WZLVWLQJ�DQG�FXWWLQJ�KHDGV�IURP�WKH�VSLUDO�FRLOV��
WLQQLQJ�RU�ZKLWHQLQJ��DQG�ILQDOO\�SDSHULQJ��+H�FRPSXWHG�WKH�FRVW�RI�HDFK�
SKDVH�LQ�PLOOLRQWKV�RI�D�SHQQ\�Ƈ�$QG�KH�QRWHG�WKDW�WKLV�SURFHVV��ZKHQ�
ILQDOO\�SHUIHFWHG��KDG�UHDFKHG�LWV�ODVW�GD\V��DQ�$PHULFDQ�KDG�LQYHQWHG�DQ�
DXWRPDWLF�PDFKLQH�WR�DFFRPSOLVK�WKH�VDPH�WDVN��IDVWHU��
� %DEEDJH�LQYHQWHG�KLV�RZQ�PDFKLQH��D�JUHDW��JOHDPLQJ�HQJLQH�RI�
EUDVV�DQG�SHZWHU��FRPSULVLQJ�WKRXVDQGV�RI�FUDQNV�DQG�URWRUV��FRJV�DQG�
JHDUZKHHOV��DOO�WRROHG�ZLWK�WKH�XWPRVW�SUHFLVLRQ��+H�VSHQW�KLV�ORQJ�OLIH�
LPSURYLQJ�LW��ILUVW�LQ�RQH�DQG�WKHQ�LQ�DQRWKHU�LQFDUQDWLRQ��EXW�DOO��PDLQO\��
LQ�KLV�PLQG��,W�QHYHU�FDPH�WR�IUXLWLRQ�DQ\ZKHUH�HOVH��,W�WKXV�RFFXSLHV�DQ�
H[WUHPH�DQG�SHFXOLDU�SODFH�LQ�WKH�DQQDOV�RI�LQYHQWLRQ��D�IDLOXUH��DQG�DOVR�
RQH�RI�KXPDQLW\¶V�JUDQGHVW�LQWHOOHFWXDO�DFKLHYHPHQWV��,W�IDLOHG�RQ�D�
FRORVVDO�VFDOH��DV�D�VFLHQWLILF�LQGXVWULDO�SURMHFW�³DW�WKH�H[SHQVH�RI�WKH�
QDWLRQ��WR�EH�KHOG�DV�QDWLRQDO�SURSHUW\�´Ƈ�ILQDQFHG�E\�WKH�7UHDVXU\�IRU�
DOPRVW�WZHQW\�\HDUV��EHJLQQLQJ�LQ������ZLWK�D�3DUOLDPHQWDU\�
DSSURSULDWLRQ�RI��������DQG�HQGLQJ�LQ�������ZKHQ�WKH�SULPH�PLQLVWHU�VKXW�
LW�GRZQ��/DWHU��%DEEDJH¶V�HQJLQH�ZDV�IRUJRWWHQ��,W�YDQLVKHG�IURP�WKH�
OLQHDJH�RI�LQYHQWLRQ��/DWHU�VWLOO��KRZHYHU��LW�ZDV�UHGLVFRYHUHG��DQG�LW�
EHFDPH�LQIOXHQWLDO�LQ�UHWURVSHFW��WR�VKLQH�DV�D�EHDFRQ�IURP�WKH�SDVW��
� /LNH�WKH�ORRPV��IRUJHV��QDLOHULHV��DQG�JODVVZRUNV�KH�VWXGLHG�LQ�KLV�
WUDYHOV�DFURVV�QRUWKHUQ�(QJODQG��%DEEDJH¶V�PDFKLQH�ZDV�GHVLJQHG�WR�
PDQXIDFWXUH�YDVW�TXDQWLWLHV�RI�D�FHUWDLQ�FRPPRGLW\��7KH�FRPPRGLW\�ZDV�
QXPEHUV��7KH�HQJLQH�RSHQHG�D�FKDQQHO�IURP�WKH�FRUSRUHDO�ZRUOG�RI�PDWWHU�
WR�D�ZRUOG�RI�SXUH�DEVWUDFWLRQ��7KH�HQJLQH�FRQVXPHG�QR�UDZ�
PDWHULDOV²LQSXW�DQG�RXWSXW�EHLQJ�ZHLJKWOHVV²EXW�QHHGHG�D�FRQVLGHUDEOH�
IRUFH�WR�WXUQ�WKH�JHDUV��$OO�WKDW�ZKHHO�ZRUN�ZRXOG�ILOO�D�URRP�DQG�ZHLJK�
VHYHUDO�WRQV��3URGXFLQJ�QXPEHUV��DV�%DEEDJH�FRQFHLYHG�LW��UHTXLUHG�D�
GHJUHH�RI�PHFKDQLFDO�FRPSOH[LW\�DW�WKH�YHU\�OLPLW�RI�DYDLODEOH�WHFKQRORJ\��
3LQV�ZHUH�HDV\��FRPSDUHG�ZLWK�QXPEHUV��
� ,W�ZDV�QRW�QDWXUDO�WR�WKLQN�RI�QXPEHUV�DV�D�PDQXIDFWXUHG�FRPPRGLW\��
7KH\�H[LVWHG�LQ�WKH�PLQG��RU�LQ�LGHDO�DEVWUDFWLRQ��LQ�WKHLU�SHUIHFW�LQILQLWXGH��
1R�PDFKLQH�FRXOG�DGG�WR�WKH�ZRUOG¶V�VXSSO\��7KH�QXPEHUV�SURGXFHG�E\�
%DEEDJH¶V�HQJLQH�ZHUH�PHDQW�WR�EH�WKRVH�ZLWK�VLJQLILFDQFH��QXPEHUV�ZLWK�



D�PHDQLQJ��)RU�H[DPSOH��������������KDV�D�PHDQLQJ��DV�WKH�ORJDULWKP�RI�
������:KHWKHU�HYHU\�QXPEHU�KDV�D�PHDQLQJ�ZRXOG�EH�D�FRQXQGUXP�IRU�WKH�
QH[W�FHQWXU\���7KH�PHDQLQJ�RI�D�QXPEHU�FRXOG�EH�H[SUHVVHG�DV�D�
UHODWLRQVKLS�WR�RWKHU�QXPEHUV��RU�DV�WKH�DQVZHU�WR�D�FHUWDLQ�TXHVWLRQ�RI�
DULWKPHWLF��%DEEDJH�KLPVHOI�GLG�QRW�VSHDN�LQ�WHUPV�RI�PHDQLQJ��KH�WULHG�WR�
H[SODLQ�KLV�HQJLQH�SUDJPDWLFDOO\��LQ�WHUPV�RI�SXWWLQJ�QXPEHUV�LQWR�WKH�
PDFKLQH�DQG�VHHLQJ�RWKHU�QXPEHUV�FRPH�RXW��RU��D�ELW�PRUH�IDQFLIXOO\��LQ�
WHUPV�RI�SRVLQJ�TXHVWLRQV�WR�WKH�PDFKLQH�DQG�H[SHFWLQJ�DQ�DQVZHU��(LWKHU�
ZD\��KH�KDG�WURXEOH�JHWWLQJ�WKH�SRLQW�DFURVV��+H�JUXPEOHG��
�
� 2Q�WZR�RFFDVLRQV�,�KDYH�EHHQ�DVNHG�²³3UD\��0U��%DEEDJH��LI�\RX�
SXW�LQWR�WKH�PDFKLQH�ZURQJ�ILJXUHV��ZLOO�WKH�ULJKW�DQVZHUV�FRPH�RXW"´�,Q�
RQH�FDVH�D�PHPEHU�RI�WKH�8SSHU��DQG�LQ�WKH�RWKHU�D�PHPEHU�RI�WKH�/RZHU��
+RXVH�SXW�WKLV�TXHVWLRQ��,�DP�QRW�DEOH�ULJKWO\�WR�DSSUHKHQG�WKH�NLQG�RI�
FRQIXVLRQ�RI�LGHDV�WKDW�FRXOG�SURYRNH�VXFK�D�TXHVWLRQ�Ƈ�
�
� $Q\ZD\��WKH�PDFKLQH�ZDV�QRW�PHDQW�WR�EH�D�VRUW�RI�RUDFOH��WR�EH�
FRQVXOWHG�E\�LQGLYLGXDOV�ZKR�ZRXOG�WUDYHO�IURP�IDU�DQG�ZLGH�IRU�
PDWKHPDWLFDO�DQVZHUV��7KH�HQJLQH¶V�FKLHI�PLVVLRQ�ZDV�WR�SULQW�RXW�
QXPEHUV�HQ�PDVVH��)RU�SRUWDELOLW\��WKH�IDFWV�RI�DULWKPHWLF�FRXOG�EH�
H[SUHVVHG�LQ�WDEOHV�DQG�ERXQG�LQ�ERRNV��
� 7R�%DEEDJH�WKH�ZRUOG�VHHPHG�PDGH�RI�VXFK�IDFWV��7KH\�ZHUH�WKH�
³FRQVWDQWV�RI�1DWXUH�DQG�$UW�´�+H�FROOHFWHG�WKHP�HYHU\ZKHUH��+H�
FRPSLOHG�D�7DEOH�RI�&RQVWDQWV�RI�WKH�&ODVV�0DPPDOLD��ZKHUHYHU�KH�ZHQW�
KH�WLPHG�WKH�EUHDWKV�DQG�KHDUWEHDWV�RI�SLJV�DQG�FRZV�Ƈ�+H�LQYHQWHG�D�
VWDWLVWLFDO�PHWKRGRORJ\�ZLWK�WDEOHV�RI�OLIH�H[SHFWDQF\�IRU�WKH�VRPHZKDW�
VKDG\�EXVLQHVV�RI�OLIH�LQVXUDQFH��+H�GUHZ�XS�D�WDEOH�RI�WKH�ZHLJKW�LQ�7UR\�
JUDLQV�SHU�VTXDUH�\DUG�RI�YDULRXV�IDEULFV��FDPEULF��FDOLFR��QDQNHHQ��
PXVOLQV��VLON�JDX]H��DQG�³FDWHUSLOODU�YHLOV�´�$QRWKHU�WDEOH�UHYHDOHG�WKH�
UHODWLYH�IUHTXHQFLHV�RI�DOO�WKH�GRXEOH�OHWWHU�FRPELQDWLRQV�LQ�(QJOLVK��
)UHQFK��,WDOLDQ��*HUPDQ��DQG�/DWLQ��+H�UHVHDUFKHG��FRPSXWHG��DQG�
SXEOLVKHG�D�7DEOH�RI�WKH�5HODWLYH�)UHTXHQF\�RI�WKH�&DXVHV�RI�%UHDNLQJ�RI�
3ODWH�*ODVV�:LQGRZV��GLVWLQJXLVKLQJ�����GLIIHUHQW�FDXVHV��QR�OHVV�WKDQ�



IRXUWHHQ�RI�ZKLFK�LQYROYHG�³GUXQNHQ�PHQ��ZRPHQ��RU�ER\V�´�%XW�WKH�
WDEOHV�FORVHVW�WR�KLV�KHDUW�ZHUH�WKH�SXUHVW��WDEOHV�RI�QXPEHUV�DQG�RQO\�
QXPEHUV��PDUFKLQJ�QHDWO\�DFURVV�DQG�GRZQ�WKH�SDJHV�LQ�VWDWHO\�URZV�DQG�
FROXPQV��SDWWHUQV�IRU�DEVWUDFW�DSSUHFLDWLRQ��
� $�ERRN�RI�QXPEHUV��DPLG�DOO�WKH�VSHFLHV�RI�LQIRUPDWLRQ�WHFKQRORJ\��
KRZ�SHFXOLDU�DQG�SRZHUIXO�DQ�REMHFW�WKLV�LV��³/R��WKH�UDSWXUHG�
DULWKPHWLFLDQ�´Ƈ�ZURWH�eOLH�GH�-RQFRXUW�LQ�������³(DVLO\�VDWLVILHG��KH�DVNV�
QR�%UXVVHOV�ODFH��QRU�D�FRDFK�DQG�VL[�´�-RQFRXUW¶V�RZQ�FRQWULEXWLRQ�ZDV�D�
VPDOO�TXDUWR�YROXPH�UHJLVWHULQJ�WKH�ILUVW��������WULDQJXODU�QXPEHUV��,W�ZDV�
D�WUHDVXUH�ER[�RI�H[DFWLWXGH��SHUIHFWLRQ��DQG�FORVH�UHFNRQLQJ��7KHVH�
QXPEHUV�ZHUH�VR�VLPSOH��MXVW�WKH�VXPV�RI�WKH�ILUVW�Q�ZKROH�QXPEHUV�������
��������������������������������������������DQG�VR�RQ��7KH\�KDG�
LQWHUHVWHG�QXPEHU�WKHRULVWV�VLQFH�3\WKDJRUDV��7KH\�RIIHUHG�OLWWOH�LQ�WKH�
ZD\�RI�XWLOLW\��EXW�-RQFRXUW�UKDSVRGL]HG�DERXW�KLV�SOHDVXUH�LQ�FRPSLOLQJ�
WKHP�DQG�%DEEDJH�TXRWHG�KLP�ZLWK�KHDUWIHOW�V\PSDWK\��³1XPEHUV�KDYH�
PDQ\�FKDUPV��XQVHHQ�E\�YXOJDU�H\HV��DQG�RQO\�GLVFRYHUHG�WR�WKH�
XQZHDULHG�DQG�UHVSHFWIXO�VRQV�RI�$UW��6ZHHW�MR\�PD\�DULVH�IURP�VXFK�
FRQWHPSODWLRQV�´�
� 7DEOHV�RI�QXPEHUV�KDG�EHHQ�SDUW�RI�WKH�ERRN�EXVLQHVV�HYHQ�EHIRUH�
WKH�EHJLQQLQJ�RI�WKH�SULQW�HUD��:RUNLQJ�LQ�%DJKGDG�LQ�WKH�QLQWK�FHQWXU\��
$EX�$EGXOODK�0RKDPPDG�,EQ�0XVD�DO�.KZDUL]PL��ZKRVH�QDPH�VXUYLYHV�
LQ�WKH�ZRUG�DOJRULWKP��GHYLVHG�WDEOHV�RI�WULJRQRPHWULF�IXQFWLRQV�WKDW�
VSUHDG�ZHVW�DFURVV�(XURSH�DQG�HDVW�WR�&KLQD��PDGH�E\�KDQG�DQG�FRSLHG�E\�
KDQG��IRU�KXQGUHGV�RI�\HDUV��3ULQWLQJ�EURXJKW�QXPEHU�WDEOHV�LQWR�WKHLU�
RZQ��WKH\�ZHUH�D�QDWXUDO�ILUVW�DSSOLFDWLRQ�IRU�WKH�PDVV�SURGXFWLRQ�RI�GDWD�
LQ�WKH�UDZ��)RU�SHRSOH�LQ�QHHG�RI�DULWKPHWLF��PXOWLSOLFDWLRQ�WDEOHV�FRYHUHG�
PRUH�DQG�PRUH�WHUULWRU\�����î��������WKHQ����î���������DQG�ODWHU�DV�IDU�DV�
������î��������7KHUH�ZHUH�WDEOHV�RI�VTXDUHV�DQG�FXEHV��URRWV�DQG�
UHFLSURFDOV��$Q�HDUO\�IRUP�RI�WDEOH�ZDV�WKH�HSKHPHULV�RU�DOPDQDF��OLVWLQJ�
SRVLWLRQV�RI�WKH�VXQ��PRRQ��DQG�SODQHWV�IRU�VN\�JD]HUV��7UDGHVSHRSOH�
IRXQG�XVHV�IRU�QXPEHU�ERRNV��,Q������6LPRQ�6WHYLQ�SURGXFHG�7DIHOHQ�YDQ�
,QWHUHVW��D�FRPSHQGLXP�RI�LQWHUHVW�WDEOHV�IRU�EDQNHUV�DQG�PRQH\OHQGHUV��
+H�SURPRWHG�WKH�QHZ�GHFLPDO�DULWKPHWLF�³WR�DVWURORJHUV��ODQG�PHDVXUHUV��



PHDVXUHUV�RI�WDSHVWU\�DQG�ZLQH�FDVNV�DQG�VWHUHRPHWULFLDQV��LQ�JHQHUDO��
PLQW�PDVWHUV�DQG�PHUFKDQWV�DOO�´Ƈ�+H�PLJKW�KDYH�DGGHG�VDLORUV��:KHQ�
&KULVWRSKHU�&ROXPEXV�VHW�RII�IRU�WKH�,QGLHV��KH�FDUULHG�DV�DQ�DLG�WR�
QDYLJDWLRQ�D�ERRN�RI�WDEOHV�E\�5HJLRPRQWDQXV�SULQWHG�LQ�1XUHPEHUJ�WZR�
GHFDGHV�DIWHU�WKH�LQYHQWLRQ�RI�PRYHDEOH�W\SH�LQ�(XURSH��
� -RQFRXUW¶V�ERRN�RI�WULDQJXODU�QXPEHUV�ZDV�SXUHU�WKDQ�DQ\�RI�
WKHVH²ZKLFK�LV�DOVR�WR�VD\�XVHOHVV��$Q\�DUELWUDU\�WULDQJXODU�QXPEHU�FDQ�
EH�IRXQG��RU�PDGH��E\�DQ�DOJRULWKP��PXOWLSO\�Q�E\�Q�����DQG�GLYLGH�E\����
6R�-RQFRXUW¶V�ZKROH�FRPSHQGLXP��DV�D�EXQGOH�RI�LQIRUPDWLRQ�WR�EH�VWRUHG�
DQG�WUDQVPLWWHG��FROODSVHV�LQ�D�SXII�WR�D�RQH�OLQH�IRUPXOD��7KH�IRUPXOD�
FRQWDLQV�DOO�WKH�LQIRUPDWLRQ��:LWK�LW��DQ\RQH�FDSDEOH�RI�VLPSOH�
PXOWLSOLFDWLRQ��QRW�PDQ\�ZHUH��FRXOG�JHQHUDWH�DQ\�WULDQJXODU�QXPEHU�RQ�
GHPDQG��-RQFRXUW�NQHZ�WKLV��6WLOO�KH�DQG�KLV�SXEOLVKHU��0��+XVVRQ��DW�WKH�
+DJXH��IRXQG�LW�ZRUWKZKLOH�WR�VHW�WKH�WDEOHV�LQ�PHWDO�W\SH��WKUHH�SDLUV�RI�
FROXPQV�WR�D�SDJH��HDFK�SDLU�OLVWLQJ�WKLUW\�QDWXUDO�QXPEHUV�DORQJVLGH�WKHLU�
FRUUHVSRQGLQJ�WULDQJXODU�QXPEHUV��IURP������WR����������������������
HYHU\�QXPHUDO�FKRVHQ�LQGLYLGXDOO\�E\�WKH�FRPSRVLWRU�IURP�KLV�FDVHV�RI�
PHWDO�W\SH�DQG�OLQHG�XS�LQ�D�JDOOH\�IUDPH�DQG�ZHGJHG�LQWR�DQ�LURQ�FKDVH�WR�
EH�SODFHG�XSRQ�WKH�SUHVV��
� :K\"�%HVLGHV�WKH�REVHVVLRQ�DQG�WKH�HEXOOLHQFH��WKH�FUHDWRUV�RI�
QXPEHU�WDEOHV�KDG�D�VHQVH�RI�WKHLU�HFRQRPLF�ZRUWK��&RQVFLRXVO\�RU�QRW��
WKH\�UHFNRQHG�WKH�SULFH�RI�WKHVH�VSHFLDO�GDWD�E\�ZHLJKLQJ�WKH�GLIILFXOW\�RI�
FRPSXWLQJ�WKHP�YHUVXV�ORRNLQJ�WKHP�XS�LQ�D�ERRN��3UHFRPSXWDWLRQ�SOXV�
GDWD�VWRUDJH�SOXV�GDWD�WUDQVPLVVLRQ�XVXDOO\�FDPH�RXW�FKHDSHU�WKDQ�DG�KRF�
FRPSXWDWLRQ��³&RPSXWHUV´�DQG�³FDOFXODWRUV´�H[LVWHG��WKH\�ZHUH�SHRSOH�
ZLWK�VSHFLDO�VNLOOV��DQG�DOO�LQ�DOO��FRPSXWLQJ�ZDV�FRVWO\��
� %HJLQQLQJ�LQ�������(QJODQG¶V�%RDUG�RI�/RQJLWXGH�RUGHUHG�SXEOLVKHG�
D�\HDUO\�1DXWLFDO�$OPDQDF��ZLWK�SRVLWLRQ�WDEOHV�IRU�WKH�VXQ��PRRQ��VWDUV��
SODQHWV��DQG�PRRQV�RI�-XSLWHU��2YHU�WKH�QH[W�KDOI�FHQWXU\�D�QHWZRUN�RI�
FRPSXWHUV�GLG�WKH�ZRUN²WKLUW\�IRXU�PHQ�DQG�RQH�ZRPDQ��0DU\�(GZDUGV�
RI�/XGORZ��6KURSVKLUH��DOO�ZRUNLQJ�IURP�WKHLU�KRPHV�Ƈ�7KHLU�SDLQVWDNLQJ�
ODERU�SDLG�����D�\HDU��&RPSXWLQJ�ZDV�D�FRWWDJH�LQGXVWU\��6RPH�
PDWKHPDWLFDO�VHQVH�ZDV�UHTXLUHG�EXW�QR�SDUWLFXODU�JHQLXV��UXOHV�ZHUH�ODLG�



RXW�LQ�VWHSV�IRU�HDFK�W\SH�RI�FDOFXODWLRQ��,Q�DQ\�FDVH�WKH�FRPSXWHUV��EHLQJ�
KXPDQ��PDGH�HUURUV��VR�WKH�VDPH�ZRUN�ZDV�RIWHQ�IDUPHG�RXW�WZLFH�IRU�WKH�
VDNH�RI�UHGXQGDQF\���8QIRUWXQDWHO\��EHLQJ�KXPDQ��FRPSXWHUV�ZHUH�
VRPHWLPHV�FDXJKW�VDYLQJ�WKHPVHOYHV�ODERU�E\�FRS\LQJ�IURP�RQH�RWKHU���
7R�PDQDJH�WKH�LQIRUPDWLRQ�IORZ�WKH�SURMHFW�HPSOR\HG�D�&RPSDUHU�RI�WKH�
(SKHPHULV�DQG�&RUUHFWRU�RI�WKH�3URRIV��&RPPXQLFDWLRQ�EHWZHHQ�WKH�
FRPSXWHUV�DQG�FRPSDUHU�ZHQW�E\�SRVW��PHQ�RQ�IRRW�RU�RQ�KRUVHEDFN��D�
IHZ�GD\V�SHU�PHVVDJH��
� $�VHYHQWHHQWK�FHQWXU\�LQYHQWLRQ�KDG�FDWDO\]HG�WKH�ZKROH�HQWHUSULVH��
7KLV�LQYHQWLRQ�ZDV�LWVHOI�D�VSHFLHV�RI�QXPEHU��JLYHQ�WKH�QDPH�ORJDULWKP��
,W�ZDV�QXPEHU�DV�WRRO��+HQU\�%ULJJV�H[SODLQHG��
�
� /RJDULWKPHV�DUH�1XPEHUV�LQYHQWHG�IRU�WKH�PRUH�HDVLH�ZRUNLQJ�RI�
TXHVWLRQV�LQ�$ULWKPHWLNH�DQG�*HRPHWULH��7KH�QDPH�LV�GHULYHG�RI�/RJRV��
ZKLFK�VLJQLILHV�5HDVRQ��DQG�$ULWKPRV��VLJQLI\LQJ�1XPEHUV��%\�WKHP�DOO�
WURXEOHVRPH�0XOWLSOLFDWLRQV�DQG�'LYLVLRQV�LQ�$ULWKPHWLNH�DUH�DYRLGHG��
DQG�SHUIRUPHG�RQHO\�E\�$GGLWLRQ�LQ�VWHDG�RI�0XOWLSOLFDWLRQ��DQG�E\�
6XEWUDFWLRQ�LQ�VWHDG�RI�'LYLVLRQ�Ƈ�
�
� ,Q������%ULJJV�ZDV�D�SURIHVVRU�RI�JHRPHWU\²WKH�ILUVW�SURIHVVRU�RI�
JHRPHWU\²DW�*UHVKDP�&ROOHJH��/RQGRQ��ODWHU�WR�EH�WKH�ELUWKSODFH�RI�WKH�
5R\DO�6RFLHW\��:LWKRXW�ORJDULWKPV�KH�KDG�DOUHDG\�FUHDWHG�WZR�ERRNV�RI�
WDEOHV��$�7DEOH�WR�ILQG�WKH�+HLJKW�RI�WKH�3ROH��WKH�0DJQHWLF�'HFOLQDWLRQ�
EHLQJ�JLYHQ�DQG�7DEOHV�IRU�WKH�,PSURYHPHQW�RI�1DYLJDWLRQ��ZKHQ�D�ERRN�
FDPH�IURP�(GLQEXUJK�SURPLVLQJ�WR�³WDNH�DZD\�DOO�WKH�GLIILFXOWLH�WKDW�
KHUHWRIRUH�KDWK�EHHQH�LQ�PDWKHPDWLFDO�FDOFXODWLRQV�´Ƈ�
�
� 7KHUH�LV�QRWKLQJ��ULJKW�ZHOO�EHORYHG�6WXGHQWV�LQ�WKH�0DWKHPDWLFNHV��
WKDW�LV�VR�WURXEOHVRPH�WR�0DWKHPDWLFDOO�SUDFWLFH��QRW�WKDW�GRWK�PRUH�
PROHVW�DQG�KLQGHU�&DOFXODWRUV��WKHQ�WKH�0XOWLSOLFDWLRQV��'LYLVLRQV��VTXDUH�
DQG�FXELFDO�([WUDFWLRQV�RI�JUHDW�QXPEHUV��ZKLFK�EHVLGHV�WKH�WHGLRXV�
H[SHQFH�RI�WLPH��DUH�IRU�WKH�PRVW�SDUW�VXEMHFW�WR�PDQ\�VOLSSHU\�HUURUV��
�



� 7KLV�QHZ�ERRN�SURSRVHG�D�PHWKRG�WKDW�ZRXOG�GR�DZD\�ZLWK�PRVW�RI�
WKH�H[SHQVH�DQG�WKH�HUURUV��,W�ZDV�OLNH�DQ�HOHFWULF�IODVKOLJKW�VHQW�WR�D�
OLJKWOHVV�ZRUOG��7KH�DXWKRU�ZDV�D�ZHDOWK\�6FRWVPDQ��-RKQ�1DSLHU��RU�
1DSSHU��1HSDLU��1DSHU��RU�1HSHU���WKH�HLJKWK�ODLUG�RI�0HUFKLVWRQ�&DVWOH��D�
WKHRORJLDQ�DQG�ZHOO�NQRZQ�DVWURORJHU�ZKR�DOVR�PDGH�D�KREE\�RI�
PDWKHPDWLFV��%ULJJV�ZDV�DJRJ��³1DSHU��ORUG�RI�0DUNLQVWRQ��KDWK�VHW�P\�
KHDG�DQG�KDQGV�D�ZRUN�´Ƈ�KH�ZURWH��³,�KRSH�WR�VHH�KLP�WKLV�VXPPHU��LI�LW�
SOHDVH�*RG��IRU�,�QHYHU�VDZ�ERRN��ZKLFK�SOHDVHG�PH�EHWWHU��DQG�PDGH�PH�
PRUH�ZRQGHU�´�+H�PDGH�KLV�SLOJULPDJH�WR�6FRWODQG�DQG�WKHLU�ILUVW�PHHWLQJ��
DV�KH�UHSRUWHG�ODWHU��EHJDQ�ZLWK�D�TXDUWHU�KRXU�RI�VLOHQFH��³VSHQW��HDFK�
EHKROGLQJ�RWKHU�DOPRVW�ZLWK�DGPLUDWLRQ�EHIRUH�RQH�ZRUG�ZDV�VSRNH�´Ƈ�
� %ULJJV�EURNH�WKH�WUDQFH��³0\�/RUG��,�KDYH�XQGHUWDNHQ�WKLV�ORQJ�
MRXUQH\�SXUSRVHO\�WR�VHH�\RXU�SHUVRQ��DQG�WR�NQRZ�E\�ZKDW�HQJLQH�RI�ZLW�
RU�LQJHQXLW\�\RX�FDPH�ILUVW�WR�WKLQN�RI�WKLV�PRVW�H[FHOOHQW�KHOS�XQWR�
DVWURQRP\��YL]��WKH�/RJDULWKPV��EXW��P\�/RUG��EHLQJ�E\�\RX�IRXQG�RXW��,�
ZRQGHU�QRERG\�HOVH�IRXQG�LW�RXW�EHIRUH��ZKHQ�QRZ�NQRZQ�LW�LV�VR�HDV\�´�
+H�VWD\HG�ZLWK�WKH�ODLUG�IRU�VHYHUDO�ZHHNV��VWXG\LQJ��
� ,Q�PRGHUQ�WHUPV�D�ORJDULWKP�LV�DQ�H[SRQHQW��$�VWXGHQW�OHDUQV�WKDW�WKH�
ORJDULWKP�RI������XVLQJ����DV�WKH�EDVH��LV����EHFDXVH����� ������7KH�
ORJDULWKP�RI�����������LV����EHFDXVH���LV�WKH�H[SRQHQW�LQ�WKH�H[SUHVVLRQ�
���������� ������7R�PXOWLSO\�WZR�QXPEHUV��D�FDOFXODWRU�FRXOG�MXVW�ORRN�XS�
WKHLU�ORJDULWKPV�DQG�DGG�WKRVH��)RU�H[DPSOH��
� ����î����������� �����î����� �����������
�
� /RRNLQJ�XS�DQG�DGGLQJ�DUH�HDVLHU�WKDQ�PXOWLSO\LQJ��
� %XW�1DSLHU�GLG�QRW�H[SUHVV�KLV�LGHD�WKLV�ZD\��LQ�WHUPV�RI�H[SRQHQWV��
+H�JUDVSHG�WKH�WKLQJ�YLVFHUDOO\��KH�ZDV�WKLQNLQJ�LQ�WHUPV�RI�D�UHODWLRQVKLS�
EHWZHHQ�GLIIHUHQFHV�DQG�UDWLRV��$�VHULHV�RI�QXPEHUV�ZLWK�D�IL[HG�
GLIIHUHQFH�LV�DQ�DULWKPHWLF�SURJUHVVLRQ�������������������«�:KHQ�WKH�
QXPEHUV�DUH�VHSDUDWHG�E\�D�IL[HG�UDWLR��WKH�SURJUHVVLRQ�LV�JHRPHWULF��������
�������������«�6HW�WKHVH�SURJUHVVLRQV�VLGH�E\�VLGH��
� ������������«��EDVH���ORJDULWKPV��
�



� ��������������«��QDWXUDO�QXPEHUV��
�
� DQG�WKH�UHVXOW�LV�D�FUXGH�WDEOH�RI�ORJDULWKPV²FUXGH��EHFDXVH�WKH�
ZKROH�QXPEHU�H[SRQHQWV�DUH�WKH�HDV\�RQHV��$�XVHIXO�WDEOH�RI�ORJDULWKPV�
KDG�WR�ILOO�LQ�WKH�JDSV��ZLWK�PDQ\�GHFLPDO�SODFHV�RI�DFFXUDF\��
� ,Q�1DSLHU¶V�PLQG�ZDV�DQ�DQDORJ\��GLIIHUHQFHV�DUH�WR�UDWLRV�DV�DGGLWLRQ�
LV�WR�PXOWLSOLFDWLRQ��+LV�WKLQNLQJ�FURVVHG�RYHU�IURP�RQH�SODQH�WR�DQRWKHU��
IURP�VSDWLDO�UHODWLRQVKLSV�WR�SXUH�QXPEHUV��$OLJQLQJ�WKHVH�VFDOHV�VLGH�E\�
VLGH��KH�JDYH�D�FDOFXODWRU�D�SUDFWLFDO�PHDQV�RI�FRQYHUWLQJ�PXOWLSOLFDWLRQ�
LQWR�DGGLWLRQ²GRZQVKLIWLQJ��LQ�HIIHFW��IURP�WKH�GLIILFXOW�WDVN�WR�WKH�HDVLHU�
RQH��,Q�D�ZD\��WKH�PHWKRG�LV�D�NLQG�RI�WUDQVODWLRQ��RU�HQFRGLQJ��7KH�QDWXUDO�
QXPEHUV�DUH�HQFRGHG�DV�ORJDULWKPV��7KH�FDOFXODWRU�ORRNV�WKHP�XS�LQ�D�
WDEOH��WKH�FRGH�ERRN��,Q�WKLV�QHZ�ODQJXDJH��FDOFXODWLRQ�LV�HDV\��DGGLWLRQ�
LQVWHDG�RI�PXOWLSOLFDWLRQ��RU�PXOWLSOLFDWLRQ�LQVWHDG�RI�H[SRQHQWLDWLRQ��
:KHQ�WKH�ZRUN�LV�GRQH��WKH�UHVXOW�LV�WUDQVODWHG�EDFN�LQWR�WKH�ODQJXDJH�RI�
QDWXUDO�QXPEHUV��1DSLHU��RI�FRXUVH��FRXOG�QRW�WKLQN�LQ�WHUPV�RI�HQFRGLQJ��
� %ULJJV�UHYLVHG�DQG�H[WHQGHG�WKH�QHFHVVDU\�QXPEHU�VHTXHQFHV�DQG�
SXEOLVKHG�D�ERRN�RI�KLV�RZQ��/RJDULWKPLFDOO�$ULWKPHWLNH��IXOO�RI�
SUDJPDWLF�DSSOLFDWLRQV��%HVLGHV�WKH�ORJDULWKPV�KH�SUHVHQWHG�WDEOHV�RI�
ODWLWXGH�RI�WKH�VXQ¶V�GHFOLQDWLRQ�\HDU�E\�\HDU��VKRZHG�KRZ�WR�ILQG�WKH�
GLVWDQFH�EHWZHHQ�DQ\�WZR�SODFHV��JLYHQ�WKHLU�ODWLWXGHV�DQG�ORQJLWXGHV��DQG�
ODLG�RXW�D�VWDU�JXLGH�ZLWK�GHFOLQDWLRQV��GLVWDQFH�WR�WKH�SROH��DQG�ULJKW�
DVFHQVLRQ��6RPH�RI�WKLV�UHSUHVHQWHG�NQRZOHGJH�QHYHU�FRPSLOHG�DQG�VRPH�
ZDV�RUDO�NQRZOHGJH�PDNLQJ�WKH�WUDQVLWLRQ�WR�SULQW��DV�FRXOG�EH�VHHQ�LQ�WKH�
QRW�TXLWH�IRUPDO�QDPHV�RI�WKH�VWDUV��WKH�3ROH�6WDUUH��JLUGOH�RI�$QGURPHGD��
:KDOHV�%HOOLH��WKH�EULJKWHVW�LQ�WKH�KDUSH��DQG�WKH�ILUVW�LQ�WKH�JUHDW�%HDUHV�
WDLOH�QH[W�KHU�UXPS�Ƈ�%ULJJV�DOVR�FRQVLGHUHG�PDWWHUV�RI�ILQDQFH��RIIHULQJ�
UXOHV�IRU�FRPSXWLQJ�ZLWK�LQWHUHVW��EDFNZDUG�DQG�IRUZDUG�LQ�WLPH��7KH�QHZ�
WHFKQRORJ\�ZDV�D�ZDWHUVKHG��³,W�PD\�EH�KHUH�DOVR�QRWHG�WKDW�WKH�XVH�RI�D�
����SRXQG�IRU�D�GD\�DW�WKH�UDWH�RI�����������RU�WKH�OLNH�IRU�D�\HDUH�KDWK�
EHHQH�VFDUFHO\�NQRZQ��WLOO�E\�/RJDULWKPV�LW�ZDV�IRXQG�RXW��IRU�RWKHUZLVH�
LW�UHTXLUHV�VR�PDQ\�ODERULRXV�H[WUDFWLRQV�RI�URRWV��DV�ZLOO�FRVW�PRUH�SDLQHV�
WKDQ�WKH�NQRZOHGJH�RI�WKH�WKLQJ�LV�DFFRPSWHG�WR�EH�ZRUWK�´Ƈ�.QRZOHGJH�



KDV�D�YDOXH�DQG�D�GLVFRYHU\�FRVW��HDFK�WR�EH�FRXQWHG�DQG�ZHLJKHG��
� (YHQ�WKLV�H[FLWLQJ�GLVFRYHU\�WRRN�VHYHUDO�\HDUV�WR�WUDYHO�DV�IDU�DV�
-RKDQQHV�.HSOHU��ZKR�HPSOR\HG�LW�LQ�SHUIHFWLQJ�KLV�FHOHVWLDO�WDEOHV�LQ�
������EDVHG�RQ�WKH�ODERULRXVO\�DFTXLUHG�GDWD�RI�7\FKR�%UDKH��³$�6FRWWLVK�
EDURQ�KDV�DSSHDUHG�RQ�WKH�VFHQH��KLV�QDPH�,�KDYH�IRUJRWWHQ��ZKR�KDV�GRQH�
DQ�H[FHOOHQW�WKLQJ�´�.HSOHU�ZURWH�D�IULHQG��³WUDQVIRUPLQJ�DOO�PXOWLSOLFDWLRQ�
DQG�GLYLVLRQ�LQWR�DGGLWLRQ�DQG�VXEWUDFWLRQ�´Ƈ�.HSOHU¶V�WDEOHV�ZHUH�IDU�PRUH�
DFFXUDWH²SHUKDSV�WKLUW\�WLPHV�PRUH²WKDQ�DQ\�RI�KLV�PHGLHYDO�
SUHGHFHVVRUV��DQG�WKH�DFFXUDF\�PDGH�SRVVLEOH�DQ�HQWLUHO\�QHZ�WKLQJ��KLV�
KDUPRQLRXV�KHOLRFHQWULF�V\VWHP��ZLWK�SODQHWV�RUELWLQJ�WKH�VXQ�LQ�HOOLSVHV��
)URP�WKDW�WLPH�XQWLO�WKH�DUULYDO�RI�HOHFWURQLF�PDFKLQHV��WKH�PDMRULW\�RI�
KXPDQ�FRPSXWDWLRQ�ZDV�SHUIRUPHG�E\�PHDQV�RI�ORJDULWKPV�Ƈ�$�WHDFKHU�RI�
.HSOHU¶V�VQLIIHG��³,W�LV�QRW�ILWWLQJ�IRU�D�SURIHVVRU�RI�PDWKHPDWLFV�WR�
PDQLIHVW�FKLOGLVK�MR\�MXVW�EHFDXVH�UHFNRQLQJ�LV�PDGH�HDVLHU�´Ƈ�%XW�ZK\�
QRW"�$FURVV�WKH�FHQWXULHV�WKH\�DOO�IHOW�WKDW�MR\�LQ�UHFNRQLQJ��1DSLHU�DQG�
%ULJJV��.HSOHU�DQG�%DEEDJH��PDNLQJ�WKHLU�OLVWV��EXLOGLQJ�WKHLU�WRZHUV�RI�
UDWLR�DQG�SURSRUWLRQ��SHUIHFWLQJ�WKHLU�PHFKDQLVPV�IRU�WUDQVIRUPLQJ�
QXPEHUV�LQWR�QXPEHUV��$QG�WKHQ�WKH�ZRUOG¶V�FRPPHUFH�YDOLGDWHG�WKHLU�
SOHDVXUH��
Natural NumbersLogarithms base 
2��������������������������������������������������������������
���������������������������������������������������������������
���������������������������������������������������������������
���������������������������������������������������������������
���������������������������������������������������������������
������������������������������������������������
�
� &KDUOHV�%DEEDJH�ZDV�ERUQ�RQ�%R[LQJ�'D\�������QHDU�WKH�HQG�RI�WKH�
FHQWXU\�WKDW�EHJDQ�ZLWK�1HZWRQ��+LV�KRPH�ZDV�RQ�WKH�VRXWK�VLGH�RI�WKH�
5LYHU�7KDPHV�LQ�:DOZRUWK��6XUUH\��VWLOO�D�UXUDO�KDPOHW��WKRXJK�WKH�
/RQGRQ�%ULGJH�ZDV�VFDUFHO\�D�KDOI�KRXU¶V�ZDON�HYHQ�IRU�D�VPDOO�ER\��+H�
ZDV�WKH�VRQ�RI�D�EDQNHU��ZKR�ZDV�KLPVHOI�WKH�VRQ�DQG�JUDQGVRQ�RI�
JROGVPLWKV��,Q�WKH�/RQGRQ�RI�%DEEDJH¶V�FKLOGKRRG��WKH�0DFKLQH�$JH�



PDGH�LWVHOI�IHOW�HYHU\ZKHUH��$�QHZ�EUHHG�RI�LPSUHVDULR�ZDV�VKRZLQJ�RII�
PDFKLQHU\�LQ�H[KLELWLRQV��7KH�VKRZV�WKDW�GUHZ�WKH�ELJJHVW�FURZGV�
IHDWXUHG�DXWRPDWD²PHFKDQLFDO�GROOV��LQJHQLRXV�DQG�GHOLFDWH��ZLWK�ZKHHOV�
DQG�SLQLRQV�PLPLFNLQJ�OLIH�LWVHOI��&KDUOHV�%DEEDJH�ZHQW�ZLWK�KLV�PRWKHU�
WR�-RKQ�0HUOLQ¶V�0HFKDQLFDO�0XVHXP�LQ�+DQRYHU�6TXDUH��IXOO�RI�
FORFNZRUN�DQG�PXVLF�ER[HV�DQG��PRVW�LQWHUHVWLQJ��VLPXODFUD�RI�OLYLQJ�
WKLQJV��$�PHWDO�VZDQ�EHQW�LWV�QHFN�WR�FDWFK�D�PHWDO�ILVK��PRYHG�E\�KLGGHQ�
PRWRUV�DQG�FDPV��,Q�WKH�DUWLVW¶V�DWWLF�ZRUNVKRS�&KDUOHV�VDZ�D�SDLU�RI�
QDNHG�GDQFLQJ�ZRPHQ��JOLGLQJ�DQG�ERZLQJ��FUDIWHG�LQ�VLOYHU�DW�RQH�ILIWK�
OLIH�VL]H��0HUOLQ�KLPVHOI��WKHLU�HOGHUO\�FUHDWRU��VDLG�KH�KDG�GHYRWHG�\HDUV�WR�
WKHVH�PDFKLQHV��KLV�IDYRULWHV��VWLOO�XQILQLVKHG��2QH�RI�WKH�ILJXULQHV�
HVSHFLDOO\�LPSUHVVHG�&KDUOHV�ZLWK�LWV��RU�KHU��JUDFH�DQG�VHHPLQJ�OLYHOLQHVV��
³7KLV�ODG\�DWWLWXGLQL]HG�LQ�D�PRVW�IDVFLQDWLQJ�PDQQHU�´Ƈ�KH�UHFDOOHG��³+HU�
H\HV�ZHUH�IXOO�RI�LPDJLQDWLRQ��DQG�LUUHVLVWLEOH�´�,QGHHG��ZKHQ�KH�ZDV�D�
PDQ�LQ�KLV�IRUWLHV�KH�IRXQG�0HUOLQ¶V�VLOYHU�GDQFHU�DW�DQ�DXFWLRQ��ERXJKW�LW�
IRU������LQVWDOOHG�LW�RQ�D�SHGHVWDO�LQ�KLV�KRPH��DQG�GUHVVHG�LWV�QXGH�IRUP�LQ�
FXVWRP�ILQHU\�Ƈ�
� 7KH�ER\�DOVR�ORYHG�PDWKHPDWLFV²DQ�LQWHUHVW�IDU�UHPRYHG�IURP�WKH�
PHFKDQLFDO�DUWV��DV�LW�VHHPHG��+H�WDXJKW�KLPVHOI�LQ�ELWV�DQG�SLHFHV�IURP�
VXFK�ERRNV�DV�KH�FRXOG�ILQG��,Q������KH�HQWHUHG�7ULQLW\�&ROOHJH��
&DPEULGJH²,VDDF�1HZWRQ¶V�GRPDLQ�DQG�VWLOO�WKH�PRUDO�FHQWHU�RI�
PDWKHPDWLFV�LQ�(QJODQG��%DEEDJH�ZDV�LPPHGLDWHO\�GLVDSSRLQWHG��KH�
GLVFRYHUHG�WKDW�KH�DOUHDG\�NQHZ�PRUH�RI�WKH�PRGHUQ�VXEMHFW�WKDQ�KLV�
WXWRUV��DQG�WKH�IXUWKHU�NQRZOHGJH�KH�VRXJKW�ZDV�QRW�WR�EH�IRXQG�WKHUH��
PD\EH�QRW�DQ\ZKHUH�LQ�(QJODQG��+H�EHJDQ�WR�DFTXLUH�IRUHLJQ�
ERRNV²HVSHFLDOO\�ERRNV�IURP�1DSROHRQ¶V�)UDQFH��ZLWK�ZKLFK�(QJODQG�
ZDV�DW�ZDU��)URP�D�VSHFLDOW\�ERRNVHOOHU�LQ�/RQGRQ�KH�JRW�/DJUDQJH¶V�
7KpRULH�GHV�IRQFWLRQV�DQDO\WLTXHV�DQG�³WKH�JUHDW�ZRUN�RI�/DFURL[��RQ�WKH�
'LIIHUHQWLDO�DQG�,QWHJUDO�&DOFXOXV�´Ƈ�
� +H�ZDV�ULJKW��DW�&DPEULGJH�PDWKHPDWLFV�ZDV�VWDJQDWLQJ��$�FHQWXU\�
HDUOLHU�1HZWRQ�KDG�EHHQ�RQO\�WKH�VHFRQG�SURIHVVRU�RI�PDWKHPDWLFV�WKH�
XQLYHUVLW\�HYHU�KDG��DOO�WKH�VXEMHFW¶V�SRZHU�DQG�SUHVWLJH�FDPH�IURP�KLV�
OHJDF\��1RZ�KLV�JUHDW�VKDGRZ�OD\�DFURVV�(QJOLVK�PDWKHPDWLFV�DV�D�FXUVH��



7KH�PRVW�DGYDQFHG�VWXGHQWV�OHDUQHG�KLV�EULOOLDQW�DQG�HVRWHULF�³IOX[LRQV´�
DQG�WKH�JHRPHWULFDO�SURRIV�RI�KLV�3ULQFLSLD��,Q�WKH�KDQGV�RI�DQ\RQH�EXW�
1HZWRQ��WKH�ROG�PHWKRGV�RI�JHRPHWU\�EURXJKW�OLWWOH�EXW�IUXVWUDWLRQ��+LV�
SHFXOLDU�IRUPXODWLRQV�RI�WKH�FDOFXOXV�GLG�KLV�KHLUV�OLWWOH�JRRG��7KH\�ZHUH�
LQFUHDVLQJO\�LVRODWHG��7KH�(QJOLVK�SURIHVVRULDWH�³UHJDUGHG�DQ\�DWWHPSW�DW�
LQQRYDWLRQ�DV�D�VLQ�DJDLQVW�WKH�PHPRU\�RI�1HZWRQ�´Ƈ�RQH�
QLQHWHHQWK�FHQWXU\�PDWKHPDWLFLDQ�VDLG��)RU�WKH�UXQQLQJ�ULYHU�RI�PRGHUQ�
PDWKHPDWLFV�D�VWXGHQW�KDG�WR�ORRN�HOVHZKHUH��WR�WKH�&RQWLQHQW��WR�
³DQDO\VLV´�DQG�WKH�ODQJXDJH�RI�GLIIHUHQWLDWLRQ�DV�LQYHQWHG�E\�1HZWRQ¶V�
ULYDO�DQG�QHPHVLV��*RWWIULHG�:LOKHOP�/HLEQL]��)XQGDPHQWDOO\��WKHUH�ZDV�
RQO\�RQH�FDOFXOXV��1HZWRQ�DQG�/HLEQL]�NQHZ�KRZ�VLPLODU�WKHLU�ZRUN�
ZDV²HQRXJK�WKDW�HDFK�DFFXVHG�WKH�RWKHU�RI�SODJLDULVP��%XW�WKH\�KDG�
GHYLVHG�LQFRPSDWLEOH�V\VWHPV�RI�QRWDWLRQ²GLIIHUHQW�ODQJXDJHV²DQG�LQ�
SUDFWLFH�WKHVH�VXUIDFH�GLIIHUHQFHV�PDWWHUHG�PRUH�WKDQ�WKH�XQGHUO\LQJ�
VDPHQHVV��6\PEROV�DQG�RSHUDWRUV�ZHUH�ZKDW�D�PDWKHPDWLFLDQ�KDG�WR�ZRUN�
ZLWK��DIWHU�DOO��%DEEDJH��XQOLNH�PRVW�VWXGHQWV��PDGH�KLPVHOI�IOXHQW�LQ�
ERWK²³WKH�GRWV�RI�1HZWRQ��WKH�G¶V�RI�/HLEQLW]´Ƈ²DQG�IHOW�KH�KDG�VHHQ�
WKH�OLJKW��³,W�LV�DOZD\V�GLIILFXOW�WR�WKLQN�DQG�UHDVRQ�LQ�D�QHZ�ODQJXDJH�´Ƈ�
� ,QGHHG��ODQJXDJH�LWVHOI�VWUXFN�KLP�DV�D�ILW�VXEMHFW�IRU�SKLORVRSKLFDO�
VWXG\²D�VXEMHFW�LQWR�ZKLFK�KH�IRXQG�KLPVHOI�VLGHWUDFNHG�IURP�WLPH�WR�
WLPH��7KLQNLQJ�DERXW�ODQJXDJH��ZKLOH�WKLQNLQJ�LQ�ODQJXDJH��OHDGV�WR�
SX]]OHV�DQG�SDUDGR[HV��%DEEDJH�WULHG�IRU�D�ZKLOH�WR�LQYHQW��RU�FRQVWUXFW��D�
XQLYHUVDO�ODQJXDJH��D�V\PERO�V\VWHP�WKDW�ZRXOG�EH�IUHH�RI�ORFDO�
LGLRV\QFUDVLHV�DQG�LPSHUIHFWLRQV��+H�ZDV�QRW�WKH�ILUVW�WR�WU\��/HLEQL]�
KLPVHOI�KDG�FODLPHG�WR�EH�RQ�WKH�YHUJH�RI�D�FKDUDFWHULVWLFD�XQLYHUVDOLV�
WKDW�ZRXOG�JLYH�KXPDQLW\�³D�QHZ�NLQG�RI�DQ�LQVWUXPHQW�LQFUHDVLQJ�WKH�
SRZHUV�RI�UHDVRQ�IDU�PRUH�WKDQ�DQ\�RSWLFDO�LQVWUXPHQW�KDV�HYHU�DLGHG�WKH�
SRZHU�RI�YLVLRQ�´Ƈ�$V�SKLORVRSKHUV�FDPH�IDFH�WR�IDFH�ZLWK�WKH�PXOWLSOLFLW\�
RI�WKH�ZRUOG¶V�GLDOHFWV��WKH\�VR�RIWHQ�VDZ�ODQJXDJH�QRW�DV�D�SHUIHFW�YHVVHO�
IRU�WUXWK�EXW�DV�D�OHDN\�VLHYH��&RQIXVLRQ�DERXW�WKH�PHDQLQJV�RI�ZRUGV�OHG�
WR�FRQWUDGLFWLRQV��$PELJXLWLHV�DQG�IDOVH�PHWDSKRUV�ZHUH�VXUHO\�QRW�
LQKHUHQW�LQ�WKH�QDWXUH�RI�WKLQJV��EXW�DURVH�IURP�D�SRRU�FKRLFH�RI�VLJQV��,I�
RQO\�RQH�FRXOG�ILQG�D�SURSHU�PHQWDO�WHFKQRORJ\��D�WUXH�SKLORVRSKLFDO�



ODQJXDJH��,WV�V\PEROV��SURSHUO\�FKRVHQ��PXVW�EH�XQLYHUVDO��WUDQVSDUHQW��
DQG�LPPXWDEOH��%DEEDJH�DUJXHG��:RUNLQJ�V\VWHPDWLFDOO\��KH�PDQDJHG�WR�
FUHDWH�D�JUDPPDU�DQG�EHJDQ�WR�ZULWH�GRZQ�D�OH[LFRQ�EXW�UDQ�DJURXQG�RQ�D�
SUREOHP�RI�VWRUDJH�DQG�UHWULHYDO²VWRSSHG�³E\�WKH�DSSDUHQW�LPSRVVLELOLW\�
RI�DUUDQJLQJ�VLJQV�LQ�DQ\�FRQVHFXWLYH�RUGHU��VR�DV�WR�ILQG��DV�LQ�D�
GLFWLRQDU\��WKH�PHDQLQJ�RI�HDFK�ZKHQ�ZDQWHG�´Ƈ�1HYHUWKHOHVV�KH�IHOW�WKDW�
ODQJXDJH�ZDV�D�WKLQJ�D�SHUVRQ�FRXOG�LQYHQW��,GHDOO\��ODQJXDJH�VKRXOG�EH�
UDWLRQDOL]HG��PDGH�SUHGLFWDEOH�DQG�PHFKDQLFDO��7KH�JHDUV�VKRXOG�PHVK��
� 6WLOO�DQ�XQGHUJUDGXDWH��KH�DLPHG�DW�D�QHZ�UHYLYDO�RI�(QJOLVK�
PDWKHPDWLFV²D�VXLWDEOH�FDXVH�IRU�IRXQGLQJ�DQ�DGYRFDF\�JURXS�DQG�
ODXQFKLQJ�D�FUXVDGH��+H�MRLQHG�ZLWK�WZR�RWKHU�SURPLVLQJ�VWXGHQWV��-RKQ�
+HUVFKHO�DQG�*HRUJH�3HDFRFN��WR�IRUP�ZKDW�WKH\�QDPHG�WKH�$QDO\WLFDO�
6RFLHW\��³IRU�WKH�SURSDJDWLRQ�RI�G¶V´�DQG�DJDLQVW�³WKH�KHUHV\�RI�GRWV�´�RU�
DV�%DEEDJH�VDLG��³WKH�'RW�DJH�RI�WKH�8QLYHUVLW\�´Ƈ��+H�ZDV�SOHDVHG�ZLWK�
KLV�RZQ�³ZLFNHG�SXQ�´��,Q�WKHLU�FDPSDLJQ�WR�IUHH�WKH�FDOFXOXV�IURP�
(QJOLVK�GRWDJH��%DEEDJH�ODPHQWHG�³WKH�FORXG�RI�GLVSXWH�DQG�QDWLRQDO�
DFULPRQ\��ZKLFK�KDV�EHHQ�WKURZQ�RYHU�LWV�RULJLQ�´�1HYHU�PLQG�LI�LW�
VHHPHG�)UHQFK��+H�GHFODUHG��³:H�KDYH�QRZ�WR�UH�LPSRUW�WKH�H[RWLF��ZLWK�
QHDUO\�D�FHQWXU\�RI�IRUHLJQ�LPSURYHPHQW��DQG�WR�UHQGHU�LW�RQFH�PRUH�
LQGLJHQRXV�DPRQJ�XV�´Ƈ�7KH\�ZHUH�UHEHOV�DJDLQVW�1HZWRQ�LQ�WKH�KHDUW�RI�
1HZWRQ�ODQG��7KH\�PHW�RYHU�EUHDNIDVW�HYHU\�6XQGD\�DIWHU�FKDSHO��
� ³2I�FRXUVH�ZH�ZHUH�PXFK�ULGLFXOHG�E\�WKH�'RQV�´�%DEEDJH�UHFDOOHG��
³,W�ZDV�GDUNO\�KLQWHG�WKDW�ZH�ZHUH�\RXQJ�LQILGHOV��DQG�WKDW�QR�JRRG�ZRXOG�
FRPH�RI�XV�´�<HW�WKHLU�HYDQJHOLVP�ZRUNHG��WKH�QHZ�PHWKRGV�VSUHDG�IURP�
WKH�ERWWRP�XS��VWXGHQWV�OHDUQLQJ�IDVWHU�WKDQ�WKHLU�WHDFKHUV��³7KH�EURZV�RI�
PDQ\�D�&DPEULGJH�PRGHUDWRU�ZHUH�HOHYDWHG��KDOI�LQ�LUH��KDOI�LQ�DGPLUDWLRQ��
DW�WKH�XQXVXDO�DQVZHUV�ZKLFK�EHJDQ�WR�DSSHDU�LQ�H[DPLQDWLRQ�SDSHUV�´Ƈ�
ZURWH�+HUVFKHO��7KH�GRWV�RI�1HZWRQ�IDGHG�IURP�WKH�VFHQH��KLV�IOX[LRQV�
UHSODFHG�E\�WKH�QRWDWLRQ�DQG�ODQJXDJH�RI�/HLEQL]��
� 0HDQZKLOH�%DEEDJH�QHYHU�ODFNHG�FRPSDQLRQV�ZLWK�ZKRP�KH�FRXOG�
TXDII�ZLQH�RU�SOD\�ZKLVW�IRU�VL[�SHQQ\�SRLQWV��:LWK�RQH�VHW�RI�IULHQGV�KH�
IRUPHG�D�*KRVW�&OXE��GHGLFDWHG�WR�FROOHFWLQJ�HYLGHQFH�IRU�DQG�DJDLQVW�
RFFXOW�VSLULWV��:LWK�DQRWKHU�VHW�KH�IRXQGHG�D�FOXE�FDOOHG�WKH�([WUDFWRUV��



PHDQW�WR�VRUW�RXW�LVVXHV�RI�VDQLW\�DQG�LQVDQLW\�DFFRUGLQJ�WR�D�VHW�RI�
SURFHGXUHV��
� (YHU\�PHPEHU�VKDOO�FRPPXQLFDWH�KLV�DGGUHVV�WR�WKH�6HFUHWDU\�RQFH�
LQ�VL[�PRQWKV��
� ,I�WKLV�FRPPXQLFDWLRQ�LV�GHOD\HG�EH\RQG�WZHOYH�PRQWKV��LW�VKDOO�EH�
WDNHQ�IRU�JUDQWHG�WKDW�KLV�UHODWLYHV�KDG�VKXW�KLP�XS�DV�LQVDQH��
� (YHU\�HIIRUW�OHJDO�DQG�LOOHJDO�VKDOO�EH�PDGH�WR�JHW�KLP�RXW�RI�WKH�
PDGKRXVH�>KHQFH�WKH�QDPH�³([WUDFWRUV´@��
� (YHU\�FDQGLGDWH�IRU�DGPLVVLRQ�DV�D�PHPEHU�VKDOO�SURGXFH�VL[�
FHUWLILFDWHV��7KUHH�WKDW�KH�LV�VDQH�DQG�WKUHH�RWKHUV�WKDW�KH�LV�LQVDQH�Ƈ�
� %XW�WKH�$QDO\WLFDO�6RFLHW\�ZDV�VHULRXV��,W�ZDV�ZLWK�QR�LURQ\��DOO�
HDUQHVWQHVV��WKDW�WKHVH�PDWKHPDWLFDO�IULHQGV��%DEEDJH�DQG�+HUVFKHO�DQG�
3HDFRFN��UHVROYHG�WR�³GR�WKHLU�EHVW�WR�OHDYH�WKH�ZRUOG�D�ZLVHU�SODFH�WKDQ�
WKH\�IRXQG�LW�´�7KH\�UHQWHG�URRPV�DQG�UHDG�SDSHUV�WR�RQH�DQRWKHU�DQG�
SXEOLVKHG�WKHLU�³7UDQVDFWLRQV�´�$QG�LQ�WKRVH�URRPV��DV�%DEEDJH�QRGGHG�
RYHU�D�ERRN�RI�ORJDULWKPV��RQH�RI�WKHP�LQWHUUXSWHG��³:HOO��%DEEDJH��ZKDW�
DUH�\RX�GUHDPLQJ�DERXW"´�
� ³,�DP�WKLQNLQJ�WKDW�DOO�WKHVH�7DEOHV�PLJKW�EH�FDOFXODWHG�E\�
PDFKLQHU\�´Ƈ�KH�UHSOLHG��
� $Q\ZD\�WKDW�ZDV�KRZ�%DEEDJH�UHSRUWHG�WKH�FRQYHUVDWLRQ�ILIW\�\HDUV�
ODWHU��(YHU\�JRRG�LQYHQWLRQ�QHHGV�D�HXUHND�VWRU\��DQG�KH�KDG�DQRWKHU�LQ�
UHVHUYH��+H�DQG�+HUVFKHO�ZHUH�ODERULQJ�WRJHWKHU�WR�SURGXFH�D�PDQXVFULSW�
RI�ORJDULWKP�WDEOHV�IRU�WKH�&DPEULGJH�$VWURQRPLFDO�6RFLHW\��7KHVH�YHU\�
ORJDULWKPV�KDG�EHHQ�FRPSXWHG�EHIRUH��ORJDULWKPV�PXVW�DOZD\V�EH�
FRPSXWHG�DQG�UHFRPSXWHG�DQG�FRPSDUHG�DQG�PLVWUXVWHG��1R�ZRQGHU�
%DEEDJH�DQG�+HUVFKHO��ODERULQJ�RYHU�WKHLU�RZQ�PDQXVFULSW�DW�&DPEULGJH��
IRXQG�WKH�ZRUN�WHGLRXV��³,�ZLVK�WR�*RG�WKHVH�FDOFXODWLRQV�KDG�EHHQ�
H[HFXWHG�E\�VWHDP�´�FULHG�%DEEDJH��DQG�+HUVFKHO�UHSOLHG�VLPSO\��³,W�LV�
TXLWH�SRVVLEOH�´�
� 6WHDP�ZDV�WKH�GULYHU�RI�DOO�HQJLQHV��WKH�HQDEOHU�RI�LQGXVWU\��,I�RQO\�
IRU�WKHVH�IHZ�GHFDGHV��WKH�ZRUG�VWRRG�IRU�SRZHU�DQG�IRUFH�DQG�DOO�WKDW�ZDV�
YLJRURXV�DQG�PRGHUQ��)RUPHUO\��ZDWHU�RU�ZLQG�GURYH�WKH�PLOOV��DQG�PRVW�
RI�WKH�ZRUOG¶V�ZRUN�VWLOO�GHSHQGHG�RQ�WKH�EUDZQ�RI�SHRSOH�DQG�KRUVHV�DQG�



OLYHVWRFN��%XW�KRW�VWHDP��JHQHUDWHG�E\�EXUQLQJ�FRDO�DQG�EURXJKW�XQGHU�
FRQWURO�E\�LQJHQLRXV�LQYHQWRUV��KDG�SRUWDELOLW\�DQG�YHUVDWLOLW\��,W�UHSODFHG�
PXVFOHV�HYHU\ZKHUH��,W�EHFDPH�D�ZDWFKZRUG��SHRSOH�RQ�WKH�JR�ZRXOG�QRZ�
³VWHDP�XS´�RU�³JHW�PRUH�VWHDP�RQ´�RU�³EORZ�RII�VWHDP�´�%HQMDPLQ�
'LVUDHOL�KDLOHG�³\RXU�PRUDO�VWHDP�ZKLFK�FDQ�ZRUN�WKH�ZRUOG�´�6WHDP�
EHFDPH�WKH�PRVW�SRZHUIXO�WUDQVPLWWHU�RI�HQHUJ\�NQRZQ�WR�KXPDQLW\��
� ,W�ZDV�RGG�HYHQ�VR�WKDW�%DEEDJH�WKRXJKW�WR�H[HUW�WKLV�SRWHQW�IRUFH�LQ�
D�ZHLJKWOHVV�UHDOP²DSSO\LQJ�VWHDP�WR�WKRXJKW�DQG�DULWKPHWLF��1XPEHUV�
ZHUH�WKH�JULVW�IRU�KLV�PLOO��5DFNV�ZRXOG�VOLGH��SLQLRQV�ZRXOG�WXUQ��DQG�WKH�
PLQG¶V�ZRUN�ZRXOG�EH�GRQH��
� ,W�VKRXOG�EH�GRQH�DXWRPDWLFDOO\��%DEEDJH�GHFODUHG��:KDW�GLG�LW�PHDQ�
WR�FDOO�D�PDFKLQH�³DXWRPDWLF´"�)RU�KLP�LW�ZDV�QRW�MXVW�D�PDWWHU�RI�
VHPDQWLFV�EXW�D�SULQFLSOH�IRU�MXGJLQJ�D�PDFKLQH¶V�XVHIXOQHVV��&DOFXODWLQJ�
GHYLFHV��VXFK�DV�WKH\�ZHUH��FRXOG�EH�GLYLGHG�LQWR�WZR�FODVVHV��WKH�ILUVW�
UHTXLULQJ�KXPDQ�LQWHUYHQWLRQ��WKH�VHFRQG�WUXO\�VHOI�DFWLQJ��7R�GHFLGH�
ZKHWKHU�D�PDFKLQH�TXDOLILHG�DV�DXWRPDWLF��KH�QHHGHG�WR�DVN�D�TXHVWLRQ�WKDW�
ZRXOG�KDYH�EHHQ�VLPSOHU�LI�WKH�ZRUGV�LQSXW�DQG�RXWSXW�KDG�EHHQ�LQYHQWHG��
³:KHWKHU��ZKHQ�WKH�QXPEHUV�RQ�ZKLFK�LW�LV�WR�RSHUDWH�DUH�SODFHG�LQ�WKH�
LQVWUXPHQW��LW�LV�FDSDEOH�RI�DUULYLQJ�DW�LWV�UHVXOW�E\�WKH�PHUH�PRWLRQ�RI�D�
VSULQJ��D�GHVFHQGLQJ�ZHLJKW��RU�DQ\�RWKHU�FRQVWDQW�IRUFH�´Ƈ�7KLV�ZDV�D�
IDUVLJKWHG�VWDQGDUG��,W�HOLPLQDWHG�YLUWXDOO\�DOO�WKH�GHYLFHV�HYHU�XVHG�RU�
FRQFHLYHG�DV�WRROV�IRU�DULWKPHWLF²DQG�WKHUH�KDG�EHHQ�PDQ\��IURP�WKH�
EHJLQQLQJ�RI�UHFRUGHG�KLVWRU\��3HEEOHV�LQ�EDJV��NQRWWHG�VWULQJV��DQG�WDOO\�
VWLFNV�RI�ZRRG�RU�ERQH�VHUYHG�DV�VKRUW�WHUP�PHPRU\�DLGV��$EDFXVHV�DQG�
VOLGH�UXOHV�DSSOLHG�PRUH�FRPSOH[�KDUGZDUH�WR�DEVWUDFW�UHFNRQLQJ��7KHQ��LQ�
WKH�VHYHQWHHQWK�FHQWXU\��D�IHZ�PDWKHPDWLFLDQV�FRQFHLYHG�WKH�ILUVW�
FDOFXODWLQJ�GHYLFHV�ZRUWK\�RI�WKH�QDPH�PDFKLQH��IRU�DGGLQJ�DQG²WKURXJK�
UHSHWLWLRQ�RI�WKH�DGGLQJ²PXOWLSO\LQJ��%ODLVH�3DVFDO�PDGH�DQ�DGGLQJ�
PDFKLQH�LQ������ZLWK�D�URZ�RI�UHYROYLQJ�GLVNV��RQH�IRU�HDFK�GHFLPDO�GLJLW��
7KUHH�GHFDGHV�ODWHU�/HLEQL]�LPSURYHG�RQ�3DVFDO�E\�XVLQJ�D�F\OLQGULFDO�
GUXP�ZLWK�SURWUXGLQJ�WHHWK�WR�PDQDJH�³FDUU\LQJ´�IURP�RQH�GLJLW�WR�WKH�
QH[W�ƇƇ�)XQGDPHQWDOO\��KRZHYHU��WKH�SURWRW\SHV�RI�3DVFDO�DQG�/HLEQL]�
UHPDLQHG�FORVHU�WR�WKH�DEDFXV²D�SDVVLYH�UHJLVWHU�RI�PHPRU\�VWDWHV²WKDQ�



WR�D�NLQHWLF�PDFKLQH��$V�%DEEDJH�VDZ��WKH\�ZHUH�QRW�DXWRPDWLF��
� ,W�ZRXOG�QRW�RFFXU�WR�KLP�WR�XVH�D�GHYLFH�IRU�D�RQH�WLPH�FDOFXODWLRQ��
QR�PDWWHU�KRZ�GLIILFXOW��0DFKLQHU\�H[FHOOHG�DW�UHSHWLWLRQ²³LQWROHUDEOH�
ODERXU�DQG�IDWLJXLQJ�PRQRWRQ\�´Ƈ�7KH�GHPDQG�IRU�FRPSXWDWLRQ��KH�
IRUHVDZ��ZRXOG�JURZ�DV�WKH�XVHV�RI�FRPPHUFH��LQGXVWU\��DQG�VFLHQFH�FDPH�
WRJHWKHU��³,�ZLOO�\HW�YHQWXUH�WR�SUHGLFW��WKDW�D�WLPH�ZLOO�DUULYH��ZKHQ�WKH�
DFFXPXODWLQJ�ODERXU�ZKLFK�DULVHV�IURP�WKH�DULWKPHWLFDO�DSSOLFDWLRQ�RI�
PDWKHPDWLFDO�IRUPXODH��DFWLQJ�DV�D�FRQVWDQWO\�UHWDUGLQJ�IRUFH��VKDOO�
XOWLPDWHO\�LPSHGH�WKH�XVHIXO�SURJUHVV�RI�WKH�VFLHQFH��XQOHVV�WKLV�RU�VRPH�
HTXLYDOHQW�PHWKRG�LV�GHYLVHG�IRU�UHOLHYLQJ�LW�IURP�WKH�RYHUZKHOPLQJ�
LQFXPEUDQFH�RI�QXPHULFDO�GHWDLO�´Ƈ�
� ,Q�WKH�LQIRUPDWLRQ�SRRU�ZRUOG��ZKHUH�DQ\�WDEOH�RI�QXPEHUV�ZDV�D�
UDULW\��FHQWXULHV�ZHQW�E\�EHIRUH�SHRSOH�EHJDQ�V\VWHPDWLFDOO\�WR�JDWKHU�
GLIIHUHQW�SULQWHG�WDEOHV�LQ�RUGHU�WR�FKHFN�RQH�DJDLQVW�DQRWKHU��:KHQ�WKH\�
GLG��WKH\�IRXQG�XQH[SHFWHG�IODZV��)RU�H[DPSOH��7D\ORU¶V�/RJDULWKPV��WKH�
VWDQGDUG�TXDUWR�SULQWHG�LQ�/RQGRQ�LQ�������FRQWDLQHG��LW�HYHQWXDOO\�
WUDQVSLUHG��QLQHWHHQ�HUURUV�RI�HLWKHU�RQH�RU�WZR�GLJLWV��7KHVH�ZHUH�
LWHPL]HG�LQ�WKH�1DXWLFDO�$OPDQDF��IRU��DV�WKH�$GPLUDOW\�NQHZ�ZHOO��HYHU\�
HUURU�ZDV�D�SRWHQWLDO�VKLSZUHFN��
� 8QIRUWXQDWHO\��RQH�RI�WKH�QLQHWHHQ�FRUUHFWLRQV�SURYHG�HUURQHRXV��VR�
WKH�QH[W�\HDU¶V�1DXWLFDO�$OPDQDF�SULQWHG�DQ�³HUUDWXP�RI�WKH�HUUDWD�´�7KLV�
LQ�WXUQ�LQWURGXFHG�\HW�DQRWKHU�HUURU��³&RQIXVLRQ�LV�ZRUVH�FRQIRXQGHG�´Ƈ�
GHFODUHG�7KH�(GLQEXUJK�5HYLHZ��7KH�QH[W�DOPDQDF�ZRXOG�KDYH�WR�SXW�
IRUWK�DQ�³(UUDWXP�RI�WKH�(UUDWXP�RI�WKH�(UUDWD�LQ�7D\ORU¶V�/RJDULWKPV�´�
� 3DUWLFXODU�PLVWDNHV�KDG�WKHLU�RZQ�SULYDWH�KLVWRULHV��:KHQ�,UHODQG�
HVWDEOLVKHG�LWV�2UGQDQFH�6XUYH\��WR�PDS�WKH�HQWLUH�FRXQWU\�RQ�D�ILQHU�VFDOH�
WKDQ�DQ\�QDWLRQ�KDG�HYHU�DFFRPSOLVKHG��WKH�ILUVW�RUGHU�RI�EXVLQHVV�ZDV�WR�
HQVXUH�WKDW�WKH�VXUYH\RUV²WHDPV�RI�VDSSHUV�DQG�PLQHUV²KDG�����VHWV�RI�
ORJDULWKPLF�WDEOHV��UHODWLYHO\�SRUWDEOH�DQG�DFFXUDWH�WR�VHYHQ�SODFHV�Ƈ�7KH�
VXUYH\�RIILFH�FRPSDUHG�WKLUWHHQ�WDEOHV�SXEOLVKHG�LQ�/RQGRQ�RYHU�WKH�
SUHFHGLQJ�WZR�KXQGUHG�\HDUV��DV�ZHOO�DV�WDEOHV�IURP�3DULV��$YLJQRQ��
%HUOLQ��/HLS]LJ��*RXGD��)ORUHQFH��DQG�&KLQD��6L[�HUURUV�ZHUH�GLVFRYHUHG�
LQ�DOPRVW�HYHU\�YROXPH²DQG�WKH\�ZHUH�WKH�VDPH�VL[�HUURUV��7KH�



FRQFOXVLRQ�ZDV�LQHVFDSDEOH��WKHVH�WDEOHV�KDG�EHHQ�FRSLHG��RQH�IURP�
DQRWKHU��DW�OHDVW�LQ�SDUW��
� (UURUV�DURVH�IURP�PLVWDNHV�LQ�FDUU\LQJ��(UURUV�DURVH�IURP�WKH�
LQYHUVLRQ�RI�GLJLWV��VRPHWLPHV�E\�WKH�FRPSXWHUV�WKHPVHOYHV�DQG�
VRPHWLPHV�E\�WKH�SULQWHU��3ULQWHUV�ZHUH�OLDEOH�WR�WUDQVSRVH�GLJLWV�LQ�
VXFFHVVLYH�OLQHV�RI�W\SH��:KDW�D�P\VWHULRXV��IDOOLEOH�WKLQJ�WKH�KXPDQ�PLQG�
VHHPHG�WR�EH��$OO�WKHVH�HUURUV��RQH�FRPPHQWDWRU�PXVHG��³ZRXOG�DIIRUG�D�
FXULRXV�VXEMHFW�RI�PHWDSK\VLFDO�VSHFXODWLRQ�UHVSHFWLQJ�WKH�RSHUDWLRQ�RI�WKH�
IDFXOW\�RI�PHPRU\�´Ƈ+XPDQ�FRPSXWHUV�KDG�QR�IXWXUH��KH�VDZ��³,W�LV�RQO\�
E\�WKH�PHFKDQLFDO�IDEULFDWLRQ�RI�WDEOHV�WKDW�VXFK�HUURUV�FDQ�EH�UHQGHUHG�
LPSRVVLEOH�´�
� %DEEDJH�SURFHHGHG�E\�H[SRVLQJ�PHFKDQLFDO�SULQFLSOHV�ZLWKLQ�WKH�
QXPEHUV��+H�VDZ�WKDW�VRPH�RI�WKH�VWUXFWXUH�FRXOG�EH�UHYHDOHG�E\�
FRPSXWLQJ�GLIIHUHQFHV�EHWZHHQ�RQH�VHTXHQFH�DQG�DQRWKHU��7KH�³FDOFXOXV�
RI�ILQLWH�GLIIHUHQFHV´�KDG�EHHQ�H[SORUHG�E\�PDWKHPDWLFLDQV��HVSHFLDOO\�WKH�
)UHQFK��IRU�D�KXQGUHG�\HDUV��,WV�SRZHU�ZDV�WR�UHGXFH�KLJK�OHYHO�
FDOFXODWLRQV�WR�VLPSOH�DGGLWLRQ��UHDG\�WR�EH�URXWLQL]HG��)RU�%DEEDJH�WKH�
PHWKRG�ZDV�VR�FUXFLDO�WKDW�KH�QDPHG�KLV�PDFKLQH�IURP�LWV�ILUVW�FRQFHSWLRQ�
WKH�'LIIHUHQFH�(QJLQH��
� %\�ZD\�RI�H[DPSOH��IRU�KH�IHOW�WKH�QHHG�WR�SXEOLFL]H�DQG�H[SODLQ�KLV�
FRQFHSWLRQ�PDQ\�WLPHV�DV�WKH�\HDUV�SDVVHG��%DEEDJH�RIIHUHG�WKH�7DEOH�RI�
7ULDQJXODU�1XPEHUV��/LNH�PDQ\�RI�WKH�VHTXHQFHV�RI�FRQFHUQ��WKLV�ZDV�D�
ODGGHU��VWDUWLQJ�RQ�WKH�JURXQG�DQG�ULVLQJ�HYHU�KLJKHU��
�
� ��������������������«�
�
� +H�LOOXVWUDWHG�WKH�LGHD�E\�LPDJLQLQJ�D�FKLOG�SODFLQJ�JURXSV�RI�
PDUEOHV�RQ�WKH�VDQG��
�
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� 6XSSRVH�WKH�FKLOG�ZDQWV�WR�NQRZ�³KRZ�PDQ\�PDUEOHV�WKH�WKLUWLHWK�RU�
DQ\�RWKHU�GLVWDQW�JURXS�PLJKW�FRQWDLQ�´��,W�LV�D�FKLOG�DIWHU�%DEEDJH¶V�RZQ�
KHDUW���³3HUKDSV�KH�PLJKW�JR�WR�SDSD�WR�REWDLQ�WKLV�LQIRUPDWLRQ��EXW�,�
PXFK�IHDU�SDSD�ZRXOG�VQXE�KLP��DQG�ZRXOG�WHOO�KLP�WKDW�LW�ZDV�
QRQVHQVH²WKDW�LW�ZDV�XVHOHVV²WKDW�QRERG\�NQHZ�WKH�QXPEHU��DQG�VR�
IRUWK�´�8QGHUVWDQGDEO\�SDSD�NQRZV�QRWKLQJ�RI�WKH�7DEOH�RI�7ULDQJXODU�
1XPEHUV�SXEOLVKHG�DW�WKH�+DJXH�E\�e��GH�-RQFRXUW��SURIHVVRU�RI�
SKLORVRSK\��³,I�SDSD�IDLO�WR�LQIRUP�KLP��OHW�KLP�JR�WR�PDPPD��ZKR�ZLOO�
QRW�IDLO�WR�ILQG�PHDQV�WR�VDWLVI\�KHU�GDUOLQJ¶V�FXULRVLW\�´Ƈ�0HDQZKLOH��
%DEEDJH�DQVZHUV�WKH�TXHVWLRQ�E\�PHDQV�RI�D�WDEOH�RI�GLIIHUHQFHV��7KH�ILUVW�
FROXPQ�FRQWDLQV�WKH�QXPEHU�VHTXHQFH�LQ�TXHVWLRQ��7KH�QH[W�FROXPQV�DUH�
GHULYHG�E\�UHSHDWHG�VXEWUDFWLRQV��XQWLO�D�FRQVWDQW�LV�UHDFKHG²D�FROXPQ�
PDGH�XS�HQWLUHO\�RI�D�VLQJOH�QXPEHU��
�



� �

�
� $Q\�SRO\QRPLDO�IXQFWLRQ�FDQ�EH�UHGXFHG�E\�WKH�PHWKRG�RI�
GLIIHUHQFHV��DQG�DOO�ZHOO�EHKDYHG�IXQFWLRQV��LQFOXGLQJ�ORJDULWKPV��FDQ�EH�
HIIHFWLYHO\�DSSUR[LPDWHG��(TXDWLRQV�RI�KLJKHU�GHJUHH�UHTXLUH�KLJKHU�RUGHU�
GLIIHUHQFHV��%DEEDJH�RIIHUHG�DQRWKHU�FRQFUHWH�JHRPHWULFDO�H[DPSOH�WKDW�
UHTXLUHV�D�WDEOH�RI�WKLUG�GLIIHUHQFHV��SLOHV�RI�FDQQRQEDOOV�LQ�WKH�IRUP�RI�D�
WULDQJXODU�S\UDPLG²WKH�WULDQJXODU�QXPEHUV�WUDQVODWHG�WR�WKUHH�GLPHQVLRQV��
�
� �



� 7KH�'LIIHUHQFH�(QJLQH�ZRXOG�UXQ�WKLV�SURFHVV�LQ�UHYHUVH��LQVWHDG�RI�
UHSHDWHG�VXEWUDFWLRQ�WR�ILQG�WKH�GLIIHUHQFHV��LW�ZRXOG�JHQHUDWH�VHTXHQFHV�
RI�QXPEHUV�E\�D�FDVFDGH�RI�DGGLWLRQV��7R�DFFRPSOLVK�WKLV��%DEEDJH�
FRQFHLYHG�D�V\VWHP�RI�ILJXUH�ZKHHOV��PDUNHG�ZLWK�WKH�QXPHUDOV���WR����
SODFHG�DORQJ�DQ�D[LV�WR�UHSUHVHQW�WKH�GHFLPDO�GLJLWV�RI�D�QXPEHU��WKH�XQLWV��
WKH�WHQV��WKH�KXQGUHGV��DQG�VR�RQ��7KH�ZKHHOV�ZRXOG�KDYH�JHDUV��7KH�JHDUV�
DORQJ�HDFK�D[LV�ZRXOG�PHVK�ZLWK�WKH�JHDUV�RI�WKH�QH[W��WR�DGG�WKH�
VXFFHVVLYH�GLJLWV��$V�WKH�PDFKLQHU\�WUDQVPLWWHG�PRWLRQ��ZKHHO�WR�ZKHHO��LW�
ZRXOG�EH�WUDQVPLWWLQJ�LQIRUPDWLRQ��LQ�WLQ\�LQFUHPHQWV��WKH�QXPEHUV�
VXPPLQJ�DFURVV�WKH�D[HV��$�PHFKDQLFDO�FRPSOLFDWLRQ�DURVH��RI�FRXUVH��
ZKHQ�DQ\�VXP�SDVVHG����7KHQ�D�XQLW�KDG�WR�EH�FDUULHG�WR�WKH�QH[W�GHFLPDO�
SODFH��7R�PDQDJH�WKLV��%DEEDJH�SODFHG�D�SURMHFWLQJ�WRRWK�RQ�HDFK�ZKHHO��
EHWZHHQ�WKH���DQG����7KH�WRRWK�ZRXOG�SXVK�D�OHYHU��ZKLFK�ZRXOG�LQ�WXUQ�
WUDQVPLW�LWV�PRWLRQ�WR�WKH�QH[W�ZKHHO�DERYH��
� $W�WKLV�SRLQW�LQ�WKH�KLVWRU\�RI�FRPSXWLQJ�PDFKLQHU\��D�QHZ�WKHPH�
DSSHDUV��WKH�REVHVVLRQ�ZLWK�WLPH��,W�RFFXUUHG�WR�%DEEDJH�WKDW�KLV�PDFKLQH�
KDG�WR�FRPSXWH�IDVWHU�WKDQ�WKH�KXPDQ�PLQG�DQG�DV�IDVW�DV�SRVVLEOH��+H�KDG�
DQ�LGHD�IRU�SDUDOOHO�SURFHVVLQJ��QXPEHU�ZKHHOV�DUUD\HG�DORQJ�DQ�D[LV�
FRXOG�DGG�D�URZ�RI�WKH�GLJLWV�DOO�DW�RQFH��³,I�WKLV�FRXOG�EH�DFFRPSOLVKHG�´�
KH�QRWHG��³LW�ZRXOG�UHQGHU�DGGLWLRQV�DQG�VXEWUDFWLRQV�ZLWK�QXPEHUV�KDYLQJ�
WHQ��WZHQW\��ILIW\��RU�DQ\�QXPEHU�RI�ILJXUHV��DV�UDSLG�DV�WKRVH�RSHUDWLRQV�
DUH�ZLWK�VLQJOH�ILJXUHV�´Ƈ�+H�FRXOG�VHH�D�SUREOHP��KRZHYHU��7KH�GLJLWV�RI�D�
VLQJOH�DGGLWLRQ�FRXOG�QRW�EH�PDQDJHG�ZLWK�FRPSOHWH�LQGHSHQGHQFH�
EHFDXVH�RI�WKH�FDUU\LQJ��7KH�FDUULHV�FRXOG�RYHUIORZ�DQG�FDVFDGH�WKURXJK�D�
ZKROH�VHW�RI�ZKHHOV��,I�WKH�FDUULHV�ZHUH�NQRZQ�LQ�DGYDQFH��WKHQ�WKH�
DGGLWLRQV�FRXOG�SURFHHG�LQ�SDUDOOHO��%XW�WKDW�NQRZOHGJH�GLG�QRW�EHFRPH�
DYDLODEOH�LQ�WLPHO\�IDVKLRQ��³8QIRUWXQDWHO\�´�KH�ZURWH��³WKHUH�DUH�
PXOWLWXGHV�RI�FDVHV�LQ�ZKLFK�WKH�FDUULDJHV�WKDW�EHFRPH�GXH�DUH�RQO\�
NQRZQ�LQ�VXFFHVVLYH�SHULRGV�RI�WLPH�´�+H�FRXQWHG�XS�WKH�WLPH��DVVXPLQJ�
RQH�VHFRQG�SHU�RSHUDWLRQ��WR�DGG�WZR�ILIW\�GLJLW�QXPEHUV�PLJKW�WDNH�RQO\�
QLQH�VHFRQGV�LQ�LWVHOI��EXW�WKH�FDUU\LQJ��LQ�WKH�ZRUVW�FDVH��FRXOG�UHTXLUH�
ILIW\�VHFRQGV�PRUH��%DG�QHZV�LQGHHG��³0XOWLWXGHV�RI�FRQWULYDQFHV�ZHUH�
GHVLJQHG��DQG�DOPRVW�HQGOHVV�GUDZLQJV�PDGH��IRU�WKH�SXUSRVH�RI�



HFRQRPL]LQJ�WKH�WLPH�´�%DEEDJH�ZURWH�UXHIXOO\��%\������KH�KDG�VHWWOHG�
RQ�D�GHVLJQ��+H�DFTXLUHG�KLV�RZQ�ODWKH��XVHG�LW�KLPVHOI�DQG�KLUHG�
PHWDOZRUNHUV��DQG�LQ������PDQDJHG�WR�SUHVHQW�WKH�5R\DO�6RFLHW\�ZLWK�D�
VPDOO�ZRUNLQJ�PRGHO��JOHDPLQJ�DQG�IXWXULVWLF��
�
� �

�
�
� %$%%$*(¶6�:+((/�:25.�
�
� +H�ZDV�OLYLQJ�LQ�/RQGRQ�QHDU�WKH�5HJHQW¶V�3DUN�DV�D�VRUW�RI�
JHQWOHPDQ�SKLORVRSKHU��SXEOLVKLQJ�PDWKHPDWLFDO�SDSHUV�DQG�RFFDVLRQDOO\�
OHFWXULQJ�WR�WKH�SXEOLF�RQ�DVWURQRP\��+H�PDUULHG�D�ZHDOWK\�\RXQJ�ZRPDQ�
IURP�6KURSVKLUH��*HRUJLDQD�:KLWPRUH��WKH�\RXQJHVW�RI�HLJKW�VLVWHUV��
%H\RQG�ZKDW�PRQH\�VKH�KDG��KH�ZDV�VXSSRUWHG�PDLQO\�E\�D������
DOORZDQFH�IURP�KLV�IDWKHU²ZKRP�KH�UHVHQWHG�DV�D�W\UDQQLFDO��XQJHQHURXV��
DQG�DERYH�DOO�FORVH�PLQGHG�ROG�PDQ��³,W�LV�VFDUFHO\�WRR�PXFK�WR�DVVHUW�WKDW�
KH�EHOLHYHV�QRWKLQJ�KH�KHDUV��DQG�RQO\�KDOI�RI�ZKDW�KH�VHHV�´Ƈ�%DEEDJH�



ZURWH�KLV�IULHQG�+HUVFKHO��:KHQ�KLV�IDWKHU�GLHG��LQ�������%DEEDJH�
LQKHULWHG�D�IRUWXQH�RI�����������+H�EULHIO\�EHFDPH�DQ�DFWXDU\�IRU�D�QHZ�
3URWHFWRU�/LIH�$VVXUDQFH�&RPSDQ\�DQG�FRPSXWHG�VWDWLVWLFDO�WDEOHV�
UDWLRQDOL]LQJ�OLIH�H[SHFWDQFLHV��+H�WULHG�WR�JHW�D�XQLYHUVLW\�SURIHVVRUVKLS��
VR�IDU�XQVXFFHVVIXOO\��EXW�KH�KDG�DQ�LQFUHDVLQJO\�OLYHO\�VRFLDO�OLIH��DQG�LQ�
VFKRODUO\�FLUFOHV�SHRSOH�ZHUH�EHJLQQLQJ�WR�NQRZ�KLV�QDPH��:LWK�
+HUVFKHO¶V�KHOS�KH�ZDV�HOHFWHG�D�IHOORZ�RI�WKH�5R\DO�6RFLHW\��
� (YHQ�KLV�PLVILUHV�NLQGOHG�KLV�UHSXWDWLRQ��2Q�EHKDOI�RI�7KH�(GLQEXUJK�
-RXUQDO�RI�6FLHQFH�6LU�'DYLG�%UHZVWHU�VHQW�KLP�D�FODVVLF�LQ�WKH�DQQDOV�RI�
UHMHFWLRQ�OHWWHUV��³,W�LV�ZLWK�QR�LQFRQVLGHUDEOH�GHJUHH�RI�UHOXFWDQFH�WKDW�,�
GHFOLQH�WKH�RIIHU�RI�DQ\�3DSHU�IURP�\RX��,�WKLQN��KRZHYHU��\RX�ZLOO�XSRQ�
UHFRQVLGHUDWLRQ�RI�WKH�VXEMHFW�EH�RI�RSLQLRQ�WKDW�,�KDYH�QR�RWKHU�DOWHUQDWLYH��
7KH�VXEMHFWV�\RX�SURSRVH�IRU�D�VHULHV�RI�0DWKHPDWLFDO�DQG�0HWDSK\VLFDO�
(VVD\V�DUH�VR�YHU\�SURIRXQG��WKDW�WKHUH�LV�SHUKDSV�QRW�D�VLQJOH�VXEVFULEHU�
WR�RXU�-RXUQDO�ZKR�FRXOG�IROORZ�WKHP�´Ƈ�2Q�EHKDOI�RI�KLV�QDVFHQW�
LQYHQWLRQ��%DEEDJH�EHJDQ�D�FDPSDLJQ�RI�GHPRQVWUDWLRQV�DQG�OHWWHUV��%\�
�����WKH�7UHDVXU\�DQG�WKH�([FKHTXHU�KDG�JURZQ�LQWHUHVWHG��+H�SURPLVHG�
WKHP�³ORJDULWKPLF�WDEOHV�DV�FKHDS�DV�SRWDWRHV´Ƈ²KRZ�FRXOG�WKH\�UHVLVW"�
/RJDULWKPV�VDYHG�VKLSV��7KH�/RUGV�RI�WKH�7UHDVXU\�DXWKRUL]HG�D�ILUVW�
DSSURSULDWLRQ�RI���������
� $V�DQ�DEVWUDFW�FRQFHSWLRQ�WKH�'LIIHUHQFH�(QJLQH�JHQHUDWHG�
H[FLWHPHQW�WKDW�GLG�QRW�QHHG�WR�ZDLW�IRU�DQ\WKLQJ�VR�PXQGDQH�DV�WKH�
PDFKLQH¶V�DFWXDO�FRQVWUXFWLRQ��7KH�LGHD�ZDV�ODQGLQJ�LQ�IHUWLOH�VRLO��
'LRQ\VLXV�/DUGQHU��D�SRSXODU�OHFWXUHU�RQ�WHFKQLFDO�VXEMHFWV��GHYRWHG�D�
VHULHV�RI�SXEOLF�WDONV�WR�%DEEDJH��KDLOLQJ�KLV�³SURSRVLWLRQ�WR�UHGXFH�
DULWKPHWLF�WR�WKH�GRPLQLRQ�RI�PHFKDQLVP�²WR�VXEVWLWXWH�DQ�DXWRPDWRQ�IRU�
D�FRPSRVLWRU�²WR�WKURZ�WKH�SRZHUV�RI�WKRXJKW�LQWR�ZKHHO�ZRUN�´Ƈ�7KH�
HQJLQH�³PXVW��ZKHQ�FRPSOHWHG�´�KH�VDLG��³SURGXFH�LPSRUWDQW�HIIHFWV��QRW�
RQO\�RQ�WKH�SURJUHVV�RI�VFLHQFH��EXW�RQ�WKDW�RI�FLYLOL]DWLRQ�´�,W�ZRXOG�EH�
WKH�UDWLRQDO�PDFKLQH��,W�ZRXOG�EH�D�MXQFWLRQ�SRLQW�IRU�WZR�
URDGV²PHFKDQLVP�DQG�WKRXJKW��,WV�DGPLUHUV�VRPHWLPHV�VWUXJJOHG�ZLWK�
WKHLU�H[SODQDWLRQV�RI�WKLV�LQWHUVHFWLRQ��³7KH�TXHVWLRQ�LV�VHW�WR�WKH�
LQVWUXPHQW�´�+HQU\�&ROHEURRNH�WROG�WKH�$VWURQRPLFDO�6RFLHW\��³RU�WKH�



LQVWUXPHQW�LV�VHW�WR�WKH�TXHVWLRQ�´Ƈ�(LWKHU�ZD\��KH�VDLG��³E\�VLPSO\�JLYLQJ�
PRWLRQ�WKH�VROXWLRQ�LV�ZURXJKW�´�
� %XW�WKH�HQJLQH�PDGH�VORZHU�SURJUHVV�LQ�WKH�UHDOP�RI�EUDVV�DQG�
ZURXJKW�LURQ��%DEEDJH�WRUH�RXW�WKH�VWDEOHV�LQ�EDFN�RI�KLV�/RQGRQ�KRXVH�
DQG�UHSODFHG�WKHP�ZLWK�D�IRUJH��IRXQGU\��DQG�ILUHSURRIHG�ZRUNVKRS��+H�
HQJDJHG�-RVHSK�&OHPHQW��D�GUDIWVPDQ�DQG�LQYHQWRU��VHOI�HGXFDWHG��WKH�VRQ�
RI�D�YLOODJH�ZHDYHU�ZKR�KDG�PDGH�KLPVHOI�LQWR�(QJODQG¶V�SUHHPLQHQW�
PHFKDQLFDO�HQJLQHHU��%DEEDJH�DQG�&OHPHQW�UHDOL]HG�WKDW�WKH\�ZRXOG�KDYH�
WR�PDNH�QHZ�WRROV��,QVLGH�D�FRORVVDO�LURQ�IUDPH�WKH�GHVLJQ�FDOOHG�IRU�WKH�
PRVW�LQWULFDWH�DQG�SUHFLVH�SDUWV²D[OHV��JHDUV��VSULQJV��DQG�SLQV��DQG�
DERYH�DOO�ILJXUH�ZKHHOV�E\�WKH�KXQGUHGV�DQG�WKHQ�WKRXVDQGV��+DQG�WRROV�
FRXOG�QHYHU�SURGXFH�WKH�FRPSRQHQWV�ZLWK�WKH�QHHGHG�SUHFLVLRQ��%HIRUH�
%DEEDJH�FRXOG�KDYH�D�PDQXIDFWRU\�RI�QXPEHU�WDEOHV��KH�ZRXOG�KDYH�WR�
EXLOG�QHZ�PDQXIDFWRULHV�RI�SDUWV��7KH�UHVW�RI�WKH�,QGXVWULDO�5HYROXWLRQ��
WRR��QHHGHG�VWDQGDUGL]DWLRQ�LQ�LWV�SDUWV��LQWHUFKDQJHDEOH�VFUHZV�RI�XQLIRUP�
WKUHDG�FRXQW�DQG�SLWFK��VFUHZV�DV�IXQGDPHQWDO�XQLWV��7KH�ODWKHV�RI�
&OHPHQW�DQG�KLV�MRXUQH\PHQ�EHJDQ�WR�SURGXFH�WKHP��
�
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7+(�',))(5(1&(�(1*,1(��,OOXVWUDWLRQ�FUHGLW������
�
� $V�WKH�GLIILFXOWLHV�JUHZ��VR�GLG�%DEEDJH¶V�DPELWLRQV��$IWHU�WHQ�\HDUV��
WKH�HQJLQH�VWRRG�WZHQW\�IRXU�LQFKHV�KLJK��ZLWK�VL[�YHUWLFDO�D[OHV�DQG�
GR]HQV�RI�ZKHHOV��FDSDEOH�RI�FRPSXWLQJ�VL[�ILJXUH�UHVXOWV��7HQ�\HDUV�DIWHU�
WKDW��WKH�VFDOH²RQ�SDSHU²KDG�UHDFKHG�����FXELF�IHHW�����WRQV��DQG�
�������SDUWV��DQG�WKH�SDSHU�KDG�VSUHDG��WRR��WKH�GUDZLQJV�FRYHULQJ�PRUH�
WKDQ�����VTXDUH�IHHW��7KH�OHYHO�RI�FRPSOH[LW\�ZDV�FRQIRXQGLQJ��%DEEDJH�
VROYHG�WKH�SUREOHP�RI�DGGLQJ�PDQ\�GLJLWV�DW�RQFH�E\�VHSDUDWLQJ�WKH�
³DGGLQJ�PRWLRQV´�IURP�WKH�³FDUU\LQJ�PRWLRQV´�DQG�WKHQ�VWDJJHULQJ�WKH�
WLPLQJ�RI�WKH�FDUULHV��7KH�DGGLWLRQ�ZRXOG�EHJLQ�ZLWK�D�UXVK�RI�JULQGLQJ�



JHDUV��ILUVW�WKH�RGG�QXPEHUHG�FROXPQV�RI�GLDOV��WKHQ�WKH�HYHQ�FROXPQV��
7KHQ�WKH�FDUULHV�ZRXOG�UHFRLO�DFURVV�WKH�URZV��7R�NHHS�WKH�PRWLRQ�
V\QFKURQL]HG��SDUWV�RI�WKH�PDFKLQH�ZRXOG�QHHG�WR�³NQRZ´�DW�FULWLFDO�WLPHV�
WKDW�D�FDUU\�ZDV�SHQGLQJ��7KH�LQIRUPDWLRQ�ZDV�FRQYH\HG�E\�WKH�VWDWH�RI�D�
ODWFK��)RU�WKH�ILUVW�WLPH��EXW�QRW�WKH�ODVW��D�GHYLFH�ZDV�LQYHVWHG�ZLWK�
PHPRU\��³,W�LV�LQ�HIIHFW�D�PHPRUDQGXP�WDNHQ�E\�WKH�PDFKLQH�´�ZURWH�KLV�
SXEOLFL]HU��'LRQ\VLXV�/DUGQHU��%DEEDJH�KLPVHOI�ZDV�VHOI�FRQVFLRXV�DERXW�
DQWKURSRPRUSKL]LQJ�EXW�FRXOG�QRW�UHVLVW��³7KH�PHFKDQLFDO�PHDQV�,�
HPSOR\HG�WR�PDNH�WKHVH�FDUULDJHV�´�KH�VXJJHVWHG��³EHDUV�VRPH�VOLJKW�
DQDORJ\�WR�WKH�RSHUDWLRQ�RI�WKH�IDFXOW\�RI�PHPRU\�´�
� ,Q�RUGLQDU\�ODQJXDJH��WR�GHVFULEH�HYHQ�WKLV�EDVLF�SURFHVV�RI�DGGLWLRQ�
UHTXLUHG�D�JUHDW�HIIXOJHQFH�RI�ZRUGV��QDPLQJ�WKH�PHWDO�SDUWV��DFFRXQWLQJ�
IRU�WKHLU�LQWHUDFWLRQV��DQG�VRUWLQJ�RXW�LQWHUGHSHQGHQFLHV�WKDW�PXOWLSOLHG�WR�
IRUP�D�ORQJ�FKDLQ�RI�FDXVDOLW\��/DUGQHU¶V�RZQ�H[SODQDWLRQ�RI�³FDUU\LQJ�´�
IRU�H[DPSOH��ZDV�HSLF�Ƈ�$�VLQJOH�LVRODWHG�LQVWDQW�RI�WKH�DFWLRQ�LQYROYHG�D�
GLDO��DQ�LQGH[��D�WKXPE��DQ�D[LV��D�WULJJHU��D�QRWFK��D�KRRN��D�FODZ��D�VSULQJ��
D�WRRWK��DQG�D�UDWFKHW�ZKHHO��
�
� 1RZ��DW�WKH�PRPHQW�WKDW�WKH�GLYLVLRQ�EHWZHHQ���DQG���RQ�WKH�GLDO�%��
SDVVHV�XQGHU�WKH�LQGH[��D�WKXPE�SODFHG�RQ�WKH�D[LV�RI�WKLV�GLDO�WRXFKHV�D�
WULJJHU�ZKLFK�UDLVHV�RXW�RI�WKH�QRWFK�RI�WKH�KRRN�ZKLFK�VXVWDLQV�WKH�FODZ�
MXVW�PHQWLRQHG��DQG�DOORZV�LW�WR�IDOO�EDFN�E\�WKH�UHFRLO�RI�WKH�VSULQJ��DQG�
GURS�LQWR�WKH�QH[W�WRRWK�RI�WKH�UDWFKHW�ZKHHO��
�
� +XQGUHGV�RI�ZRUGV�ODWHU��VXPPLQJ�XS��/DUGQHU�UHVRUWHG�WR�D�
PHWDSKRU�VXJJHVWLQJ�IOXLG�G\QDPLFV��
�
� 7KHUH�DUH�WZR�V\VWHPV�RI�ZDYHV�RI�PHFKDQLFDO�DFWLRQ�FRQWLQXDOO\�
IORZLQJ�IURP�WKH�ERWWRP�WR�WKH�WRS��DQG�WZR�VWUHDPV�RI�VLPLODU�DFWLRQ�
FRQVWDQWO\�SDVVLQJ�IURP�WKH�ULJKW�WR�WKH�OHIW��7KH�FUHVWV�RI�WKH�ILUVW�V\VWHP�
RI�DGGLQJ�ZDYHV�IDOO�XSRQ�WKH�ODVW�GLIIHUHQFH��DQG�XSRQ�HYHU\�DOWHUQDWH�RQH�
SURFHHGLQJ�XSZDUGV�«�7KH�ILUVW�VWUHDP�RI�FDUU\LQJ�DFWLRQ�SDVVHV�IURP�
ULJKW�WR�OHIW�DORQJ�WKH�KLJKHVW�URZ�DQG�HYHU\�DOWHUQDWH�URZ��



�
� 7KLV�ZDV�RQH�ZD\�RI�DEVWUDFWLQJ�IURP�WKH�SDUWLFXODU²WKH�SDUWLFXODUV�
EHLQJ�VR�LQWULFDWH��$QG�WKHQ�KH�VXUUHQGHUHG��³,WV�ZRQGHUV��KRZHYHU��DUH�
VWLOO�JUHDWHU�LQ�LWV�GHWDLOV�´�KH�ZURWH��³:H�GHVSDLU�RI�GRLQJ�LW�MXVWLFH�´�
� 1RU�ZHUH�RUGLQDU\�GUDIWVPDQ¶V�SODQV�VXIILFLHQW�IRU�GHVFULELQJ�WKLV�
PDFKLQH�WKDW�ZDV�PRUH�WKDQ�D�PDFKLQH��,W�ZDV�D�G\QDPLFDO�V\VWHP��LWV�
PDQ\�SDUWV�HDFK�FDSDEOH�RI�VHYHUDO�PRGHV�RU�VWDWHV��VRPHWLPHV�DW�UHVW�DQG�
VRPHWLPHV�LQ�PRWLRQ��SURSDJDWLQJ�WKHLU�LQIOXHQFH�DORQJ�FRQYROXWHG�
FKDQQHOV��&RXOG�LW�HYHU�EH�VSHFLILHG�FRPSOHWHO\��RQ�SDSHU"�%DEEDJH��IRU�
KLV�RZQ�SXUSRVHV��GHYLVHG�D�QHZ�IRUPDO�WRRO��D�V\VWHP�RI�³PHFKDQLFDO�
QRWDWLRQ´��KLV�WHUP���7KLV�ZDV�D�ODQJXDJH�RI�VLJQV�PHDQW�WR�UHSUHVHQW�QRW�
MXVW�WKH�SK\VLFDO�IRUP�RI�D�PDFKLQH�EXW�LWV�PRUH�HOXVLYH�SURSHUWLHV��LWV�
WLPLQJ�DQG�LWV�ORJLF��,W�ZDV�DQ�H[WUDRUGLQDU\�DPELWLRQ��DV�%DEEDJH�KLPVHOI�
DSSUHFLDWHG��,Q������KH�SURXGO\�UHSRUWHG�WR�WKH�5R\DO�6RFLHW\�³2Q�D�
0HWKRG�RI�([SUHVVLQJ�E\�6LJQV�WKH�$FWLRQ�RI�0DFKLQHU\�´Ƈ�,Q�SDUW�LW�ZDV�
DQ�H[HUFLVH�LQ�FODVVLILFDWLRQ��+H�DQDO\]HG�WKH�GLIIHUHQW�ZD\V�LQ�ZKLFK�
VRPHWKLQJ²PRWLRQ��RU�SRZHU²FRXOG�EH�³FRPPXQLFDWHG´�WKURXJK�D�
V\VWHP��7KHUH�ZHUH�PDQ\�ZD\V��$�SDUW�FRXOG�UHFHLYH�LWV�LQIOXHQFH�VLPSO\�
E\�EHLQJ�DWWDFKHG�WR�DQRWKHU�SDUW��³DV�D�SLQ�RQ�D�ZKHHO��RU�D�ZKHHO�DQG�
SLQLRQ�RQ�WKH�VDPH�D[LV�´�2U�WUDQVPLVVLRQ�FRXOG�RFFXU�³E\�VWLII�IULFWLRQ�´�
$�SDUW�PLJKW�EH�GULYHQ�FRQVWDQWO\�E\�DQRWKHU�SDUW�³DV�KDSSHQV�ZKHQ�D�
ZKHHO�LV�GULYHQ�E\�D�SLQLRQ´²RU�QRW�FRQVWDQWO\��³DV�LV�WKH�FDVH�ZKHQ�D�
VWXG�OLIWV�D�EROW�RQFH�LQ�WKH�FRXUVH�RI�D�UHYROXWLRQ�´�+HUH�D�YLVLRQ�RI�
ORJLFDO�EUDQFKLQJ�HQWHUHG�WKH�VFKHPH��WKH�SDWK�RI�FRPPXQLFDWLRQ�ZRXOG�
YDU\�GHSHQGLQJ�RQ�WKH�DOWHUQDWLYH�VWDWHV�RI�VRPH�SDUW�RI�WKH�PDFKLQH��
%DEEDJH¶V�PHFKDQLFDO�QRWDWLRQ�IROORZHG�QDWXUDOO\�IURP�KLV�ZRUN�RQ�
V\PEROLF�QRWDWLRQ�LQ�PDWKHPDWLFDO�DQDO\VLV��0DFKLQHU\��OLNH�PDWKHPDWLFV��
QHHGHG�ULJRU�DQG�GHILQLWLRQ�IRU�SURJUHVV��³7KH�IRUPV�RI�RUGLQDU\�ODQJXDJH�
ZHUH�IDU�WRR�GLIIXVH�´�KH�ZURWH��³7KH�VLJQV��LI�WKH\�KDYH�EHHQ�SURSHUO\�
FKRVHQ��DQG�LI�WKH\�VKRXOG�EH�JHQHUDOO\�DGRSWHG��ZLOO�IRUP�DV�LW�ZHUH�DQ�
XQLYHUVDO�ODQJXDJH�´�/DQJXDJH�ZDV�QHYHU�D�VLGH�LVVXH�IRU�%DEEDJH��
� +H�ILQDOO\�ZRQ�D�XQLYHUVLW\�SRVW��DW�&DPEULGJH��WKH�SUHVWLJLRXV�
/XFDVLDQ�3URIHVVRUVKLS�RI�0DWKHPDWLFV��IRUPHUO\�RFFXSLHG�E\�1HZWRQ��



$V�LQ�1HZWRQ¶V�WLPH��WKH�ZRUN�ZDV�QRW�RQHURXV��%DEEDJH�GLG�QRW�KDYH�WR�
WHDFK�VWXGHQWV��GHOLYHU�OHFWXUHV��RU�HYHQ�OLYH�LQ�&DPEULGJH��DQG�WKLV�ZDV�
MXVW�DV�ZHOO��EHFDXVH�KH�ZDV�DOVR�EHFRPLQJ�D�SRSXODU�IL[WXUH�RI�/RQGRQ�
VRFLDO�OLIH��$W�KRPH�DW�2QH�'RUVHW�6WUHHW�KH�KRVWHG�D�UHJXODU�6DWXUGD\�
VRLUpH�WKDW�GUHZ�D�JOLWWHULQJ�FURZG²SROLWLFLDQV��DUWLVWV��GXNHV�DQG�
GXFKHVVHV��DQG�WKH�JUHDWHVW�(QJOLVK�VFLHQWLVWV�RI�WKH�DJH��&KDUOHV�'DUZLQ��
0LFKDHO�)DUDGD\��DQG�&KDUOHV�/\HOO��DPRQJ�RWKHUV�Ƈ�7KH\�PDUYHOHG�DW�KLV�
FDOFXODWLQJ�PDFKLQH�DQG��RQ�GLVSOD\�QHDUE\��WKH�GDQFLQJ�DXWRPDWRQ�RI�KLV�
\RXWK���,Q�LQYLWDWLRQV�KH�ZRXOG�ZULWH��³,�KRSH�\RX�LQWHQG�WR�SDWURQLVH�WKH�
µ6LOYHU�/DG\�¶�6KH�LV�WR�DSSHDU�LQ�QHZ�GUHVVHV�DQG�GHFRUDWLRQV�´��+H�ZDV�D�
PDWKHPDWLFDO�UDFRQWHXU²WKDW�ZDV�QR�FRQWUDGLFWLRQ��LQ�WKLV�WLPH�DQG�SODFH��
/\HOO�UHSRUWHG�DSSURYLQJO\�WKDW�KH�³MRNHV�DQG�UHDVRQV�LQ�KLJK�
PDWKHPDWLFV�´�+H�SXEOLVKHG�D�PXFK�TXRWHG�WUHDWLVH�DSSO\LQJ�SUREDELOLW\�
WKHRU\�WR�WKH�WKHRORJLFDO�TXHVWLRQ�RI�PLUDFOHV��:LWK�WRQJXH�LQ�FKHHN�KH�
ZURWH�$OIUHG��/RUG�7HQQ\VRQ��WR�VXJJHVW�D�FRUUHFWLRQ�IRU�WKH�SRHW¶V�
FRXSOHW��³(YHU\�PLQXWH�GLHV�D�PDQ����(YHU\�PLQXWH�RQH�LV�ERUQ�´�
�
� ,�QHHG�KDUGO\�SRLQW�RXW�WR�\RX�WKDW�WKLV�FDOFXODWLRQ�ZRXOG�WHQG�WR�
NHHS�WKH�VXP�WRWDO�RI�WKH�ZRUOG¶V�SRSXODWLRQ�LQ�D�VWDWH�RI�SHUSHWXDO�
HTXLSRLVH��ZKHUHDV�LW�LV�D�ZHOO�NQRZQ�IDFW�WKDW�WKH�VDLG�VXP�WRWDO�LV�
FRQVWDQWO\�RQ�WKH�LQFUHDVH��,�ZRXOG�WKHUHIRUH�WDNH�WKH�OLEHUW\�RI�VXJJHVWLQJ�
WKDW�LQ�WKH�QH[W�HGLWLRQ�RI�\RXU�H[FHOOHQW�SRHP�WKH�HUURQHRXV�FDOFXODWLRQ�WR�
ZKLFK�,�UHIHU�VKRXOG�EH�FRUUHFWHG�DV�IROORZV��³(YHU\�PRPHQW�GLHV�D�PDQ���
$QG�RQH�DQG�D�VL[WHHQWK�LV�ERUQ�´�,�PD\�DGG�WKDW�WKH�H[DFW�ILJXUHV�DUH�
�������EXW�VRPHWKLQJ�PXVW��RI�FRXUVH��EH�FRQFHGHG�WR�WKH�ODZV�RI�PHWUH�Ƈ�
�
� )DVFLQDWHG�ZLWK�KLV�RZQ�FHOHEULW\��KH�NHSW�D�VFUDSERRN²³WKH�SURV�
DQG�FRQV�LQ�SDUDOOHO�FROXPQV��IURP�ZKLFK�KH�REWDLQHG�D�VRUW�RI�EDODQFH�´Ƈ�
DV�RQH�YLVLWRU�GHVFULEHG�LW��³,�ZDV�WROG�UHSHDWHGO\�WKDW�KH�VSHQW�DOO�KLV�GD\V�
LQ�JORDWLQJ�DQG�JUXPEOLQJ�RYHU�ZKDW�SHRSOH�VDLG�RI�KLP�´�
� %XW�SURJUHVV�RQ�WKH�HQJLQH��WKH�PDLQ�VRXUFH�RI�KLV�IDPH��ZDV�
IDOWHULQJ��,Q������KH�DQG�KLV�HQJLQHHU�&OHPHQW�SURGXFHG�D�ZRUNLQJ�
GHPRQVWUDWLRQ�SLHFH��%DEEDJH�GLVSOD\HG�LW�DW�KLV�SDUWLHV�WR�JXHVWV�ZKR�



IRXQG�LW�PLUDFXORXV�RU�PHUHO\�SX]]OLQJ��7KH�'LIIHUHQFH�(QJLQH�
VWDQGV²IRU�D�UHSOLFD�ZRUNV�WRGD\��LQ�WKH�6FLHQFH�0XVHXP�LQ�/RQGRQ²DV�
D�PLOHVWRQH�RI�ZKDW�FRXOG�EH�DFKLHYHG�LQ�SUHFLVLRQ�HQJLQHHULQJ��,Q�WKH�
FRPSRVLWLRQ�RI�LWV�DOOR\V��WKH�H[DFWQHVV�RI�LWV�GLPHQVLRQV��WKH�
LQWHUFKDQJHDELOLW\�RI�LWV�SDUWV��QRWKLQJ�VXUSDVVHG�WKLV�VHJPHQW�RI�DQ�
XQILQLVKHG�PDFKLQH��6WLOO��LW�ZDV�D�FXULR��$QG�LW�ZDV�DV�IDU�DV�%DEEDJH�
FRXOG�JR��
� +H�DQG�KLV�HQJLQHHU�IHOO�LQWR�GLVSXWHV��&OHPHQW�GHPDQGHG�PRUH�DQG�
PRUH�PRQH\�IURP�%DEEDJH�DQG�IURP�WKH�7UHDVXU\��ZKLFK�EHJDQ�WR�
VXVSHFW�SURILWHHULQJ��+H�ZLWKKHOG�SDUWV�DQG�GUDZLQJV�DQG�IRXJKW�RYHU�
FRQWURO�RI�WKH�VSHFLDOL]HG�PDFKLQH�WRROV�LQ�WKHLU�ZRUNVKRSV��7KH�
JRYHUQPHQW��DIWHU�PRUH�WKDQ�D�GHFDGH�DQG����������ZDV�ORVLQJ�IDLWK�LQ�
%DEEDJH��DQG�KH�LQ�WKH�JRYHUQPHQW��,Q�KLV�GHDOLQJ�ZLWK�ORUGV�DQG�
PLQLVWHUV�%DEEDJH�FRXOG�EH�LPSHULRXV��+H�ZDV�GHYHORSLQJ�D�VRXU�YLHZ�RI�
WKH�(QJOLVKPDQ¶V�DWWLWXGH�WRZDUG�WHFKQRORJLFDO�LQQRYDWLRQ��³,I�\RX�VSHDN�
WR�KLP�RI�D�PDFKLQH�IRU�SHHOLQJ�D�SRWDWR��KH�ZLOO�SURQRXQFH�LW�LPSRVVLEOH��
LI�\RX�SHHO�D�SRWDWR�ZLWK�LW�EHIRUH�KLV�H\HV��KH�ZLOO�GHFODUH�LW�XVHOHVV��
EHFDXVH�LW�ZLOO�QRW�VOLFH�D�SLQHDSSOH�´Ƈ�7KH\�QR�ORQJHU�VDZ�WKH�SRLQW��
�



� �
� &+$5/(6�%$%%$*(��������
�
� ³:KDW�VKDOO�ZH�GR�WR�JHW�ULG�RI�0U��%DEEDJH�DQG�KLV�FDOFXODWLQJ�
PDFKLQH"´�3ULPH�0LQLVWHU�5REHUW�3HHO�ZURWH�RQH�RI�KLV�DGYLVHUV�LQ�
$XJXVW�������³6XUHO\�LI�FRPSOHWHG�LW�ZRXOG�EH�ZRUWKOHVV�DV�IDU�DV�VFLHQFH�
LV�FRQFHUQHG�«�,W�ZLOO�EH�LQ�P\�RSLQLRQ�D�YHU\�FRVWO\�WR\�´�+H�KDG�QR�
WURXEOH�ILQGLQJ�YRLFHV�LQLPLFDO�WR�%DEEDJH�LQ�WKH�FLYLO�VHUYLFH��3HUKDSV�WKH�
PRVW�GDPQLQJ�ZDV�*HRUJH�%LGGHOO�$LU\��WKH�$VWURQRPHU�5R\DO��D�VWDUFKHG�
DQG�PHWKRGLFDO�ILJXUH��ZKR�ZLWK�QR�HTXLYRFDWLRQ�WROG�3HHO�SUHFLVHO\�ZKDW�
KH�ZDQWHG�WR�KHDU��WKDW�WKH�HQJLQH�ZDV�XVHOHVV��+H�DGGHG�WKLV�SHUVRQDO�
QRWH��³,�WKLQN�LW�OLNHO\�KH�OLYHV�LQ�D�VRUW�RI�GUHDP�DV�WR�LWV�XWLOLW\�´Ƈ�3HHO¶V�
JRYHUQPHQW�WHUPLQDWHG�WKH�SURMHFW��$V�IRU�%DEEDJH¶V�GUHDP��LW�FRQWLQXHG��
,W�KDG�DOUHDG\�WDNHQ�DQRWKHU�WXUQ��7KH�HQJLQH�LQ�KLV�PLQG�KDG�DGYDQFHG�



LQWR�D�QHZ�GLPHQVLRQ��$QG�KH�KDG�PHW�$GD�%\URQ��
� ,Q�WKH�6WUDQG��DW�WKH�QRUWK�HQG�RI�WKH�/RZWKHU�VKRSSLQJ�DUFDGH��
YLVLWRUV�WKURQJHG�WR�WKH�1DWLRQDO�*DOOHU\�RI�3UDFWLFDO�6FLHQFH��³%OHQGLQJ�
,QVWUXFWLRQ�ZLWK�$PXVHPHQW�´�D�FRPELQDWLRQ�WR\�VWRUH�DQG�WHFKQRORJ\�
VKRZ�VHW�XS�E\�DQ�$PHULFDQ�HQWUHSUHQHXU��)RU�WKH�DGPLVVLRQ�SULFH�RI�D�
VKLOOLQJ��D�YLVLWRU�FRXOG�WRXFK�WKH�³HOHFWULFDO�HHO�´�OLVWHQ�WR�OHFWXUHV�RQ�WKH�
QHZHVW�VFLHQFH��DQG�ZDWFK�D�PRGHO�VWHDPERDW�FUXLVLQJ�D�VHYHQW\�IRRW�
WURXJK�DQG�WKH�3HUNLQV�VWHDP�JXQ�HPLWWLQJ�D�VSUD\�RI�EXOOHWV��)RU�D�JXLQHD��
VKH�FRXOG�VLW�IRU�D�³GDJXHUUHRW\SH´�RU�³SKRWRJUDSKLF´�SRUWUDLW��E\�ZKLFK�D�
IDLWKIXO�DQG�SOHDVLQJ�OLNHQHVV�FRXOG�EH�REWDLQHG�LQ�³OHVV�WKDQ�2QH�
6HFRQG�´Ƈ�2U�VKH�FRXOG�ZDWFK��DV�\RXQJ�$XJXVWD�$GD�%\URQ�GLG��D�
ZHDYHU�GHPRQVWUDWLQJ�WKH�DXWRPDWHG�-DFTXDUG�ORRP��LQ�ZKLFK�WKH�SDWWHUQV�
WR�EH�ZRYHQ�LQ�FORWK�ZHUH�HQFRGHG�DV�KROHV�SXQFKHG�LQWR�SDVWHERDUG�
FDUGV��
� $GD�ZDV�³WKH�FKLOG�RI�ORYH�´�KHU�IDWKHU�KDG�ZULWWHQ��³²WKRXJK�ERUQ�
LQ�ELWWHUQHVV��DQG�QXUWXUHG�LQ�FRQYXOVLRQ�´Ƈ�+HU�IDWKHU�ZDV�D�SRHW��:KHQ�
VKH�ZDV�EDUHO\�D�PRQWK�ROG��LQ�������WKH�DOUHDG\�QRWRULRXV�/RUG�%\URQ��
WZHQW\�VHYHQ��DQG�WKH�EULJKW��ZHDOWK\��DQG�PDWKHPDWLFDOO\�NQRZOHGJHDEOH�
$QQH�,VDEHOOD�0LOEDQNH��$QQDEHOOD���WZHQW\�WKUHH��VHSDUDWHG�DIWHU�D�\HDU�
RI�PDUULDJH��%\URQ�OHIW�(QJODQG�DQG�QHYHU�VDZ�KLV�GDXJKWHU�DJDLQ��+HU�
PRWKHU�UHIXVHG�WR�WHOO�KHU�ZKR�KHU�IDWKHU�ZDV�XQWLO�VKH�ZDV�HLJKW�DQG�KH�
GLHG�LQ�*UHHFH��DQ�LQWHUQDWLRQDO�FHOHEULW\��7KH�SRHW�KDG�EHJJHG�IRU�DQ\�
QHZV�RI�KLV�GDXJKWHU��³,V�WKH�*LUO�LPDJLQDWLYH"²DW�KHU�SUHVHQW�DJH�,�KDYH�
DQ�LGHD�WKDW�,�KDG�PDQ\�IHHOLQJV�	�QRWLRQV�ZKLFK�SHRSOH�ZRXOG�QRW�
EHOLHYH�LI�,�VWDWHG�WKHP�QRZ�´Ƈ�<HV��VKH�ZDV�LPDJLQDWLYH��
� 6KH�ZDV�D�SURGLJ\��FOHYHU�DW�PDWKHPDWLFV��HQFRXUDJHG�E\�WXWRUV��
WDOHQWHG�LQ�GUDZLQJ�DQG�PXVLF��IDQWDVWLFDOO\�LQYHQWLYH�DQG�SURIRXQGO\�
ORQHO\��:KHQ�VKH�ZDV�WZHOYH��VKH�VHW�DERXW�LQYHQWLQJ�D�PHDQV�RI�IO\LQJ��³,�
DP�JRLQJ�WR�EHJLQ�P\�SDSHU�ZLQJV�WRPRUURZ�´Ƈ�VKH�ZURWH�WR�KHU�PRWKHU��
6KH�KRSHG�³WR�EULQJ�WKH�DUW�RI�IO\LQJ�WR�YHU\�JUHDW�SHUIHFWLRQ��,�WKLQN�RI�
ZULWLQJ�D�ERRN�RI�)O\RORJ\�LOOXVWUDWHG�ZLWK�SODWHV�´�)RU�D�ZKLOH�VKH�VLJQHG�
KHU�OHWWHUV�³\RXU�YHU\�DIIHFWLRQDWH�&DUULHU�3LJHRQ�´�6KH�DVNHG�KHU�PRWKHU�
WR�ILQG�D�ERRN�LOOXVWUDWLQJ�ELUG�DQDWRP\��EHFDXVH�VKH�ZDV�UHOXFWDQW�³WR�



GLVVHFW�HYHQ�D�ELUG�´�6KH�DQDO\]HG�KHU�GDLO\�VLWXDWLRQ�ZLWK�D�FDUH�IRU�ORJLF��
�
� 0LVV�6WDPS�GHVLUHV�PH�WR�VD\�WKDW�DW�SUHVHQW�VKH�LV�QRW�SDUWLFXODUO\�
SOHDVHG�ZLWK�PH�RQ�DFFRXQW�RI�VRPH�YHU\�IRROLVK�FRQGXFW�\HVWHUGD\�DERXW�
D�VLPSOH�WKLQJ��DQG�ZKLFK�VKH�VDLG�ZDV�QRW�RQO\�IRROLVK�EXW�VKRZHG�D�
VSLULW�RI�LQDWWHQWLRQ��DQG�WKRXJK�WRGD\�VKH�KDV�QRW�KDG�UHDVRQ�WR�EH�
GLVVDWLVILHG�ZLWK�PH�RQ�WKH�ZKROH�\HW�VKH�VD\V�WKDW�VKH�FDQ�QRW�GLUHFWO\�
HIIDFH�WKH�UHFROOHFWLRQ�RI�WKH�SDVW�Ƈ�
�
� 6KH�ZDV�JURZLQJ�XS�LQ�D�ZHOO�NHSW�FORLVWHU�RI�KHU�PRWKHU¶V�DUUDQJLQJ��
6KH�KDG�\HDUV�RI�VLFNOLQHVV��D�VHYHUH�ERXW�RI�PHDVOHV��DQG�HSLVRGHV�RI�
ZKDW�ZDV�FDOOHG�QHXUDVWKHQLD�RU�K\VWHULD���³:KHQ�,�DP�ZHDN�´�VKH�ZURWH��
³,�DP�DOZD\V�VR�H[FHHGLQJO\�WHUULILHG��DW�QRERG\�NQRZV�ZKDW��WKDW�,�FDQ�
KDUGO\�KHOS�KDYLQJ�DQ�DJLWDWHG�ORRN�	�PDQQHU�´Ƈ��*UHHQ�GUDSHU\�HQFORVHG�
WKH�SRUWUDLW�RI�KHU�IDWKHU�WKDW�KXQJ�LQ�RQH�URRP��,Q�KHU�WHHQV�VKH�GHYHORSHG�
D�URPDQWLF�LQWHUHVW�LQ�KHU�WXWRU��ZKLFK�OHG�WR�D�FHUWDLQ�DPRXQW�RI�VQHDNLQJ�
DERXW�WKH�KRXVH�DQG�JDUGHQV�DQG�WR�ORYHPDNLQJ�DV�LQWLPDWH�DV�SRVVLEOH�
ZLWKRXW��VKH�VDLG��DFWXDO�³FRQQHFWLRQ�´�7KH�WXWRU�ZDV�GLVPLVVHG��7KHQ��LQ�
WKH�VSULQJ��ZHDULQJ�ZKLWH�VDWLQ�DQG�WXOOH��WKH�VHYHQWHHQ�\HDU�ROG�PDGH�KHU�
ULWXDO�GHEXW�DW�FRXUW��ZKHUH�VKH�PHW�WKH�NLQJ�DQG�TXHHQ��WKH�PRVW�
LPSRUWDQW�GXNHV��DQG�WKH�)UHQFK�GLSORPDW�7DOOH\UDQG��ZKRP�VKH�
GHVFULEHG�DV�DQ�³ROG�PRQNH\�´Ƈ�
� $�PRQWK�ODWHU�VKH�PHW�&KDUOHV�%DEEDJH��:LWK�KHU�PRWKHU��VKH�ZHQW�
WR�VHH�ZKDW�/DG\�%\URQ�FDOOHG�KLV�³WKLQNLQJ�PDFKLQH�´�WKH�SRUWLRQ�RI�WKH�
'LIIHUHQFH�(QJLQH�LQ�KLV�VDORQ��%DEEDJH�VDZ�D�VSDUNOLQJ��VHOI�SRVVHVVHG�
\RXQJ�ZRPDQ�ZLWK�SRUFHODLQ�IHDWXUHV�DQG�D�QRWRULRXV�QDPH��ZKR�
PDQDJHG�WR�UHYHDO�WKDW�VKH�NQHZ�PRUH�PDWKHPDWLFV�WKDQ�PRVW�PHQ�
JUDGXDWLQJ�IURP�XQLYHUVLW\��6KH�VDZ�DQ�LPSRVLQJ�IRUW\�RQH�\HDU�ROG��
DXWKRULWDWLYH�H\HEURZV�DQFKRULQJ�KLV�VWURQJ�ERQHG�IDFH��ZKR�SRVVHVVHG�
ZLW�DQG�FKDUP�DQG�GLG�QRW�ZHDU�WKHVH�TXDOLWLHV�OLJKWO\��+H�VHHPHG�D�NLQG�
RI�YLVLRQDU\²MXVW�ZKDW�VKH�ZDV�VHHNLQJ��6KH�DGPLUHG�WKH�PDFKLQH��WRR��
$Q�RQORRNHU�UHSRUWHG��³:KLOH�RWKHU�YLVLWRUV�JD]HG�DW�WKH�ZRUNLQJ�RI�WKLV�
EHDXWLIXO�LQVWUXPHQW�ZLWK�WKH�VRUW�RI�H[SUHVVLRQ��DQG�,�GDUH�VD\�WKH�VRUW�RI�



IHHOLQJ��WKDW�VRPH�VDYDJHV�DUH�VDLG�WR�KDYH�VKRZQ�RQ�ILUVW�VHHLQJ�D�
ORRNLQJ�JODVV�RU�KHDULQJ�D�JXQ��0LVV�%\URQ��\RXQJ�DV�VKH�ZDV��XQGHUVWRRG�
LWV�ZRUNLQJ��DQG�VDZ�WKH�JUHDW�EHDXW\�RI�WKH�LQYHQWLRQ�´Ƈ�+HU�IHHOLQJ�IRU�
WKH�EHDXW\�DQG�DEVWUDFWLRQV�RI�PDWKHPDWLFV��IHG�RQO\�LQ�PRUVHOV�IURP�KHU�
VXFFHVVLRQ�RI�WXWRUV��ZDV�RYHUIORZLQJ��,W�KDG�QR�RXWOHW��$�ZRPDQ�FRXOG�
QRW�DWWHQG�XQLYHUVLW\�LQ�(QJODQG��QRU�MRLQ�D�VFLHQWLILF�VRFLHW\��ZLWK�WZR�
H[FHSWLRQV��WKH�ERWDQLFDO�DQG�KRUWLFXOWXUDO���
�
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�
� $GD�EHFDPH�D�WXWRU�IRU�WKH�\RXQJ�GDXJKWHUV�RI�RQH�RI�KHU�PRWKHU¶V�
IULHQGV��:KHQ�ZULWLQJ�WR�WKHP��VKH�VLJQHG�KHUVHOI��³\RXU�DIIHFWLRQDWH�	�
XQWHQDEOH�,QVWUXFWUHVV�´�2Q�KHU�RZQ�VKH�VWXGLHG�(XFOLG��)RUPV�EXUJHRQHG�
LQ�KHU�PLQG��³,�GR�QRW�FRQVLGHU�WKDW�,�NQRZ�D�SURSRVLWLRQ�´�VKH�ZURWH�
DQRWKHU�WXWRU��³XQWLO�,�FDQ�LPDJLQH�WR�P\VHOI�D�ILJXUH�LQ�WKH�DLU��DQG�JR�
WKURXJK�WKH�FRQVWUXFWLRQ�	�GHPRQVWUDWLRQ�ZLWKRXW�DQ\�ERRN�RU�DVVLVWDQFH�
ZKDWHYHU�´Ƈ�6KH�FRXOG�QRW�IRUJHW�%DEEDJH��HLWKHU��RU�KLV�³JHP�RI�DOO�
PHFKDQLVP�´Ƈ�7R�DQRWKHU�IULHQG�VKH�UHSRUWHG�KHU�³JUHDW�DQ[LHW\�DERXW�WKH�
PDFKLQH�´�+HU�JD]H�WXUQHG�LQZDUG��RIWHQ��6KH�OLNHG�WR�WKLQN�DERXW�KHUVHOI�
WKLQNLQJ��
� %DEEDJH�KLPVHOI�KDG�PRYHG�IDU�EH\RQG�WKH�PDFKLQH�RQ�GLVSOD\�LQ�
KLV�GUDZLQJ�URRP��KH�ZDV�SODQQLQJ�D�QHZ�PDFKLQH��VWLOO�DQ�HQJLQH�RI�
FRPSXWDWLRQ�EXW�WUDQVPXWHG�LQWR�DQRWKHU�VSHFLHV��+H�FDOOHG�WKLV�WKH�
$QDO\WLFDO�(QJLQH��0RWLYDWLQJ�KLP�ZDV�D�TXLHW�DZDUHQHVV�RI�WKH�
'LIIHUHQFH�(QJLQH¶V�OLPLWDWLRQV��LW�FRXOG�QRW��PHUHO\�E\�DGGLQJ�GLIIHUHQFHV��
FRPSXWH�HYHU\�VRUW�RI�QXPEHU�RU�VROYH�DQ\�PDWKHPDWLFDO�SUREOHP��
,QVSLULQJ�KLP��DV�ZHOO��ZDV�WKH�ORRP�RQ�GLVSOD\�LQ�WKH�6WUDQG��LQYHQWHG�E\�
-RVHSK�0DULH�-DFTXDUG��FRQWUROOHG�E\�LQVWUXFWLRQV�HQFRGHG�DQG�VWRUHG�DV�
KROHV�SXQFKHG�LQ�FDUGV��
� :KDW�FDXJKW�%DEEDJH¶V�IDQF\�ZDV�QRW�WKH�ZHDYLQJ��EXW�UDWKHU�WKH�
HQFRGLQJ��IURP�RQH�PHGLXP�WR�DQRWKHU��RI�SDWWHUQV��7KH�SDWWHUQV�ZRXOG�
DSSHDU�LQ�GDPDVN��HYHQWXDOO\��EXW�ILUVW�ZHUH�³VHQW�WR�D�SHFXOLDU�DUWLVW�´�
7KLV�VSHFLDOLVW��DV�KH�VDLG��
�
� SXQFKHV�KROHV�LQ�D�VHW�RI�SDVWHERDUG�FDUGV�LQ�VXFK�D�PDQQHU�WKDW�
ZKHQ�WKRVH�FDUGV�DUH�SODFHG�LQ�D�-DFTXDUG�ORRP��LW�ZLOO�WKHQ�ZHDYH�XSRQ�
LWV�SURGXFH�WKH�H[DFW�SDWWHUQ�GHVLJQHG�E\�WKH�DUWLVW�Ƈ�
�
� 7KH�QRWLRQ�RI�DEVWUDFWLQJ�LQIRUPDWLRQ�DZD\�IURP�LWV�SK\VLFDO�
VXEVWUDWH�UHTXLUHG�FDUHIXO�HPSKDVLV��%DEEDJH�H[SODLQHG��IRU�H[DPSOH��WKDW�
WKH�ZHDYHU�PLJKW�FKRRVH�GLIIHUHQW�WKUHDGV�DQG�GLIIHUHQW�FRORUV²³EXW�LQ�DOO�
WKHVH�FDVHV�WKH�IRUP�RI�WKH�SDWWHUQ�ZLOO�EH�SUHFLVHO\�WKH�VDPH�´�$V�



%DEEDJH�FRQFHLYHG�KLV�PDFKLQH�QRZ��LW�UDLVHG�WKLV�YHU\�SURFHVV�RI�
DEVWUDFWLRQ�WR�KLJKHU�DQG�KLJKHU�GHJUHHV��+H�PHDQW�WKH�FRJV�DQG�ZKHHOV�WR�
KDQGOH�QRW�MXVW�QXPEHUV�EXW�YDULDEOHV�VWDQGLQJ�LQ�IRU�QXPEHUV��9DULDEOHV�
ZHUH�WR�EH�ILOOHG�RU�GHWHUPLQHG�E\�WKH�RXWFRPHV�RI�SULRU�FDOFXODWLRQV��DQG��
IXUWKHU��WKH�YHU\�RSHUDWLRQV²VXFK�DV�DGGLWLRQ�RU�PXOWLSOLFDWLRQ²ZHUH�WR�
EH�FKDQJHDEOH��GHSHQGLQJ�RQ�SULRU�RXWFRPHV��+H�LPDJLQHG�WKHVH�DEVWUDFW�
LQIRUPDWLRQ�TXDQWLWLHV�EHLQJ�VWRUHG�LQ�FDUGV��YDULDEOH�FDUGV�DQG�RSHUDWLRQ�
FDUGV��+H�WKRXJKW�RI�WKH�PDFKLQH�DV�HPERG\LQJ�ODZV�DQG�RI�WKH�FDUGV�DV�
FRPPXQLFDWLQJ�WKHVH�ODZV��/DFNLQJ�D�UHDG\�PDGH�YRFDEXODU\��KH�IRXQG�LW�
DZNZDUG�WR�H[SUHVV�KLV�IXQGDPHQWDO�ZRUNLQJ�FRQFHSWV��IRU�H[DPSOH��
�
� KRZ�WKH�PDFKLQH�FRXOG�SHUIRUP�WKH�DFW�RI�MXGJPHQW�VRPHWLPHV�
UHTXLUHG�GXULQJ�DQ�DQDO\WLFDO�LQTXLU\��ZKHQ�WZR�RU�PRUH�GLIIHUHQW�FRXUVHV�
SUHVHQWHG�WKHPVHOYHV��HVSHFLDOO\�DV�WKH�SURSHU�FRXUVH�WR�EH�DGRSWHG�FRXOG�
QRW�EH�NQRZQ�LQ�PDQ\�FDVHV�XQWLO�DOO�WKH�SUHYLRXV�SRUWLRQ�KDG�EHHQ�JRQH�
WKURXJK�Ƈ�
�
� +H�PDGH�FOHDU��WKRXJK��WKDW�LQIRUPDWLRQ²UHSUHVHQWDWLRQV�RI�QXPEHU�
DQG�SURFHVV²ZRXOG�FRXUVH�WKURXJK�WKH�PDFKLQHU\��,W�ZRXOG�SDVV�WR�DQG�
IURP�FHUWDLQ�VSHFLDO�SK\VLFDO�ORFDWLRQV��ZKLFK�%DEEDJH�QDPHG�D�VWRUH��IRU�
VWRUDJH��DQG�D�PLOO��IRU�DFWLRQ��
� ,Q�DOO�WKLV�KH�KDG�DQ�LQWHOOHFWXDO�FRPSDQLRQ�QRZ�LQ�$GD��ILUVW�KLV�
DFRO\WH�DQG�WKHQ�KLV�PXVH��6KH�PDUULHG�D�VHQVLEOH�DQG�SURPLVLQJ�DULVWRFUDW��
:LOOLDP�.LQJ��KHU�VHQLRU�E\�D�GHFDGH�DQG�D�IDYRULWH�RI�KHU�PRWKHU��,Q�WKH�
VSDFH�RI�D�IHZ�\HDUV�KH�ZDV�HOHYDWHG�WR�WKH�SHHUDJH�DV�HDUO�RI�
/RYHODFH²PDNLQJ�$GD��WKHUHIRUH��D�FRXQWHVV²DQG��VWLOO�LQ�KHU�HDUO\�
WZHQWLHV��VKH�ERUH�WKUHH�FKLOGUHQ��6KH�PDQDJHG�WKHLU�KRPHV��LQ�6XUUH\�DQG�
/RQGRQ��SUDFWLFHG�WKH�KDUS�IRU�KRXUV�GDLO\��³,�DP�DW�SUHVHQW�D�FRQGHPQHG�
VODYH�WR�P\�KDUS��QR�HDV\�7DVN�PDVWHU´Ƈ���GDQFHG�DW�EDOOV��PHW�WKH�QHZ�
TXHHQ��9LFWRULD��DQG�VDW�IRU�KHU�SRUWUDLW��VHOI�FRQVFLRXVO\��³,�FRQFOXGH�>WKH�
DUWLVW@�LV�EHQW�RQ�GLVSOD\LQJ�WKH�ZKROH�H[SDQVH�RI�P\�FDSDFLRXV�MDZ�ERQH��
XSRQ�ZKLFK�,�WKLQN�WKH�ZRUG�0DWKHPDWLFV�VKRXOG�EH�ZULWWHQ´���6KH�
VXIIHUHG�WHUULEOH�GDUN�PRRGV�DQG�ERXWV�RI�LOOQHVV��LQFOXGLQJ�FKROHUD��+HU�



LQWHUHVWV�DQG�EHKDYLRU�VWLOO�VHW�KHU�DSDUW��2QH�PRUQLQJ�VKH�ZHQW�DORQH�LQ�
KHU�FDUULDJH��GUHVVHG�SODLQO\��WR�VHH�D�PRGHO�RI�(GZDUG�'DY\¶V�³HOHFWULFDO�
WHOHJUDSK´�DW�([HWHU�+DOO�
�
� 	�WKH�RQO\�RWKHU�SHUVRQ�ZDV�D�PLGGOH�DJHG�JHQWOHPDQ�ZKR�FKRVH�WR�
EHKDYH�DV�LI�,�ZHUH�WKH�VKRZ�>VKH�ZURWH�WR�KHU�PRWKHU@�ZKLFK�RI�FRXUVH�,�
WKRXJKW�ZDV�WKH�PRVW�LPSXGHQW�DQG�XQSDUGRQDEOH�²,�DP�VXUH�KH�WRRN�PH�
IRU�D�YHU\�\RXQJ��	�,�VXSSRVH�KH�WKRXJKW�UDWKHU�KDQGVRPH��
JRYHUQHVV�«�+H�VWRSSHG�DV�ORQJ�DV�,�GLG��	�WKHQ�IROORZHG�PH�RXW�²,�
WRRN�FDUH�WR�ORRN�DV�DULVWRFUDWLF�	�DV�OLNH�D�&RXQWHVV�DV�SRVVLEOH�«�,�PXVW�
WU\�	�DGG�D�OLWWOH�DJH�WR�P\�DSSHDUDQFH�«�,�ZRXOG�JR�	�VHH�VRPHWKLQJ�
HYHU\GD\�	�,�DP�VXUH�/RQGRQ�ZRXOG�QHYHU�EH�H[KDXVWHG�Ƈ�
�
� /DG\�/RYHODFH�DGRUHG�KHU�KXVEDQG�EXW�UHVHUYHG�PXFK�RI�KHU�PHQWDO�
OLIH�IRU�%DEEDJH��6KH�KDG�GUHDPV��ZDNLQJ�GUHDPV��RI�VRPHWKLQJ�VKH�FRXOG�
QRW�EH�DQG�VRPHWKLQJ�VKH�FRXOG�QRW�DFKLHYH��H[FHSW�E\�SUR[\��WKURXJK�KLV�
JHQLXV��³,�KDYH�D�SHFXOLDU�ZD\�RI�OHDUQLQJ�´�VKH�ZURWH�WR�KLP��³	�,�WKLQN�LW�
PXVW�EH�D�SHFXOLDU�PDQ�WR�WHDFK�PH�VXFFHVVIXOO\�´Ƈ�+HU�JURZLQJ�
GHVSHUDWLRQ�ZHQW�VLGH�E\�VLGH�ZLWK�D�SRZHUIXO�FRQILGHQFH�LQ�KHU�XQWULHG�
DELOLWLHV��³,�KRSH�\RX�DUH�EHDULQJ�PH�LQ�PLQG�´�VKH�ZURWH�VRPH�PRQWKV�
ODWHU��³,�PHDQ�P\�PDWKHPDWLFDO�LQWHUHVWV��<RX�NQRZ�WKLV�LV�WKH�JUHDWHVW�
IDYRXU�DQ\�RQH�FDQ�GR�PH�²3HUKDSV��QRQH�RI�XV�FDQ�HVWLPDWH�KRZ�
JUHDW�«´�
�
� <RX�NQRZ�,�DP�E\�QDWXUH�D�ELW�RI�D�SKLORVRSKHU��	�D�YHU\�JUHDW�
VSHFXODWRU�²VR�WKDW�,�ORRN�RQ�WKURXJK�D�YHU\�LPPHDVXUDEOH�YLVWD��DQG�
WKRXJK�,�VHH�QRWKLQJ�EXW�YDJXH�	�FORXG\�XQFHUWDLQW\�LQ�WKH�IRUHJURXQG�RI�
RXU�EHLQJ��\HW�,�IDQF\�,�GLVFHUQ�D�YHU\�EULJKW�OLJKW�D�JRRG�ZD\�IXUWKHU�RQ��
DQG�WKLV�PDNHV�PH�FDUH�PXFK�OHVV�DERXW�WKH�FORXGLQHVV�	�LQGLVWLQFWQHVV�
ZKLFK�LV�QHDU�²$P�,�WRR�LPDJLQDWLYH�IRU�\RX"�,�WKLQN�QRW�Ƈ�
�
� 7KH�PDWKHPDWLFLDQ�DQG�ORJLFLDQ�$XJXVWXV�'H�0RUJDQ��D�IULHQG�RI�
%DEEDJH�DQG�RI�/DG\�%\URQ��EHFDPH�$GD¶V�WHDFKHU�E\�SRVW��+H�VHQW�KHU�



H[HUFLVHV��6KH�VHQW�KLP�TXHVWLRQV�DQG�PXVLQJV�DQG�GRXEWV��³,�FRXOG�ZLVK�,�
ZHQW�RQ�TXLFNHU´��³,�DP�VRUU\�WR�VD\�,�DP�VDGO\�REVWLQDWH�DERXW�WKH�7HUP�
DW�ZKLFK�&RQYHUJHQFH�EHJLQV´��³,�KDYH�HQFORVHG�P\�'HPRQVWUDWLRQ�RI�P\�
YLHZ�RI�WKH�FDVH´��³IXQFWLRQDO�(TXDWLRQV�DUH�FRPSOHWH�:LOO�R�WKH�ZLVSV�WR�
PH´��³+RZHYHU�,�WU\�WR�NHHS�P\�PHWDSK\VLFDO�KHDG�LQ�RUGHU´���'HVSLWH�KHU�
QDwYHWp��RU�EHFDXVH�RI�LW��KH�UHFRJQL]HG�D�³SRZHU�RI�WKLQNLQJ�«�VR�XWWHUO\�
RXW�RI�WKH�FRPPRQ�ZD\�IRU�DQ\�EHJLQQHU��PDQ�RU�ZRPDQ�´�6KH�KDG�
UDSLGO\�PDVWHUHG�WULJRQRPHWU\�DQG�LQWHJUDO�DQG�GLIIHUHQWLDO�FDOFXOXV��DQG�
KH�WROG�KHU�PRWKHU�SULYDWHO\�WKDW�LI�KH�KDG�HQFRXQWHUHG�³VXFK�SRZHU´�LQ�D�
&DPEULGJH�VWXGHQW�KH�ZRXOG�KDYH�DQWLFLSDWHG�³DQ�RULJLQDO�PDWKHPDWLFDO�
LQYHVWLJDWRU��SHUKDSV�RI�ILUVW�UDWH�HPLQHQFH�´Ƈ�6KH�ZDV�IHDUOHVV�DERXW�
GULOOLQJ�GRZQ�WR�ILUVW�SULQFLSOHV��:KHUH�VKH�IHOW�GLIILFXOWLHV��UHDO�
GLIILFXOWLHV�OD\��
�



� �
�
� 2QH�ZLQWHU�VKH�JUHZ�REVHVVHG�ZLWK�D�IDVKLRQDEOH�SX]]OH�NQRZQ�DV�
6ROLWDLUH��WKH�5XELN¶V�&XEH�RI�LWV�GD\��7KLUW\�WZR�SHJV�ZHUH�DUUDQJHG�RQ�D�
ERDUG�ZLWK�WKLUW\�WKUHH�KROHV��DQG�WKH�UXOHV�ZHUH�VLPSOH��$Q\�SHJ�PD\�
MXPS�RYHU�DQRWKHU�LPPHGLDWHO\�DGMDFHQW��DQG�WKH�SHJ�MXPSHG�RYHU�LV�
UHPRYHG��XQWLO�QR�PRUH�MXPSV�DUH�SRVVLEOH��7KH�REMHFW�LV�WR�ILQLVK�ZLWK�
RQO\�RQH�SHJ�UHPDLQLQJ��³3HRSOH�PD\�WU\�WKRXVDQGV�RI�WLPHV��DQG�QRW�
VXFFHHG�LQ�WKLV�´�VKH�ZURWH�%DEEDJH�H[FLWHGO\��
�
� ,�KDYH�GRQH�LW�E\�WU\LQJ�	�REVHUYDWLRQ�	�FDQ�QRZ�GR�LW�DW�DQ\�WLPH��
EXW�,�ZDQW�WR�NQRZ�LI�WKH�SUREOHP�DGPLWV�RI�EHLQJ�SXW�LQWR�D�PDWKHPDWLFDO�
)RUPXOD��	�VROYHG�LQ�WKLV�PDQQHU�«�7KHUH�PXVW�EH�D�GHILQLWH�SULQFLSOH��D�
FRPSRXQG�,�LPDJLQH�RI�QXPHULFDO�	�JHRPHWULFDO�SURSHUWLHV��RQ�ZKLFK�WKH�



VROXWLRQ�GHSHQGV��	�ZKLFK�FDQ�EH�SXW�LQWR�V\PEROLF�ODQJXDJH�Ƈ�
�
� $�IRUPDO�VROXWLRQ�WR�D�JDPH²WKH�YHU\�LGHD�RI�VXFK�D�WKLQJ�ZDV�
RULJLQDO��7KH�GHVLUH�WR�FUHDWH�D�ODQJXDJH�RI�V\PEROV��LQ�ZKLFK�WKH�VROXWLRQ�
FRXOG�EH�HQFRGHG²WKLV�ZD\�RI�WKLQNLQJ�ZDV�%DEEDJH¶V��DV�VKH�ZHOO�NQHZ��
� 6KH�SRQGHUHG�KHU�JURZLQJ�SRZHUV�RI�PLQG��7KH\�ZHUH�QRW�VWULFWO\�
PDWKHPDWLFDO��DV�VKH�VDZ�LW��6KH�VDZ�PDWKHPDWLFV�DV�PHUHO\�D�SDUW�RI�D�
JUHDWHU�LPDJLQDWLYH�ZRUOG��0DWKHPDWLFDO�WUDQVIRUPDWLRQV�UHPLQGHG�KHU�
³RI�FHUWDLQ�VSULWHV�	�IDLULHV�RQH�UHDGV�RI��ZKR�DUH�DW�RQH¶V�HOERZV�LQ�RQH�
VKDSH�QRZ��	�WKH�QH[W�PLQXWH�LQ�D�IRUP�PRVW�GLVVLPLODU��DQG�XQFRPPRQO\�
GHFHSWLYH��WURXEOHVRPH�	�WDQWDOL]LQJ�DUH�WKH�PDWKHPDWLFDO�VSULWHV�	�
IDLULHV�VRPHWLPHV��OLNH�WKH�W\SHV�,�KDYH�IRXQG�IRU�WKHP�LQ�WKH�ZRUOG�RI�
)LFWLRQ�´Ƈ,PDJLQDWLRQ²WKH�FKHULVKHG�TXDOLW\��6KH�PXVHG�RQ�LW��LW�ZDV�KHU�
KHULWDJH�IURP�KHU�QHYHU�SUHVHQW�IDWKHU��
�
� :H�WDON�PXFK�RI�,PDJLQDWLRQ��:H�WDON�RI�WKH�,PDJLQDWLRQ�RI�3RHWV��
WKH�,PDJLQDWLRQ�RI�$UWLVWV�	F��,�DP�LQFOLQHG�WR�WKLQN�WKDW�LQ�JHQHUDO�ZH�
GRQ¶W�NQRZ�YHU\�H[DFWO\�ZKDW�ZH�DUH�WDONLQJ�DERXW�«�
�
� ,W�LV�WKDW�ZKLFK�SHQHWUDWHV�LQWR�WKH�XQVHHQ�ZRUOGV�DURXQG�XV��WKH�
ZRUOGV�RI�6FLHQFH��,W�LV�WKDW�ZKLFK�IHHOV�	�GLVFRYHUV�ZKDW�LV��WKH�UHDO�
ZKLFK�ZH�VHH�QRW��ZKLFK�H[LVWV�QRW�IRU�RXU�VHQVHV��7KRVH�ZKR�KDYH�
OHDUQHG�WR�ZDON�RQ�WKH�WKUHVKROG�RI�WKH�XQNQRZQ�ZRUOGV�«�PD\�WKHQ�ZLWK�
WKH�IDLU�ZKLWH�ZLQJV�RI�,PDJLQDWLRQ�KRSH�WR�VRDU�IXUWKHU�LQWR�WKH�
XQH[SORUHG�DPLGVW�ZKLFK�ZH�OLYH�Ƈ�
�
� 6KH�EHJDQ�WR�EHOLHYH�VKH�KDG�D�GLYLQH�PLVVLRQ�WR�IXOILOO��6KH�XVHG�WKDW�
ZRUG��PLVVLRQ��³,�KDYH�RQ�P\�PLQG�PRVW�VWURQJO\�WKH�LPSUHVVLRQ�WKDW�
+HDYHQ�KDV�DOORWWHG�PH�VRPH�SHFXOLDU�LQWHOOHFWXDO�PRUDO�PLVVLRQ�WR�
SHUIRUP�´Ƈ�6KH�KDG�SRZHUV��6KH�FRQILGHG�LQ�KHU�PRWKHU��
�
� ,�EHOLHYH�P\VHOI�WR�SRVVHVV�D�PRVW�VLQJXODU�FRPELQDWLRQ�RI�TXDOLWLHV�
H[DFWO\�ILWWHG�WR�PDNH�PH�SUH�HPLQHQWO\�D�GLVFRYHUHU�RI�WKH�KLGGHQ�



UHDOLWLHV�RI�QDWXUH�«�7KH�EHOLHI�KDV�EHHQ�IRUFHG�XSRQ�PH��	�PRVW�VORZ�
KDYH�,�EHHQ�WR�DGPLW�LW�HYHQ��
�
� 6KH�OLVWHG�KHU�TXDOLWLHV��
�
� )LUVWO\��2ZLQJ�WR�VRPH�SHFXOLDULW\�LQ�P\�QHUYRXV�V\VWHP��,�KDYH�
SHUFHSWLRQV�RI�VRPH�WKLQJV��ZKLFK�QR�RQH�HOVH�KDV��RU�DW�OHDVW�YHU\�IHZ��LI�
DQ\�«�6RPH�PLJKW�VD\�DQ�LQWXLWLYH�SHUFHSWLRQ�RI�KLGGHQ�WKLQJV�²WKDW�LV�
RI�WKLQJV�KLGGHQ�IURP�H\HV��HDUV�	�WKH�RUGLQDU\�VHQVHV�«�
�
� 6HFRQGO\�²P\�LPPHQVH�UHDVRQLQJ�IDFXOWLHV��
� 7KLUGO\�«�WKH�SRZHU�QRW�RQO\�RI�WKURZLQJ�P\�ZKROH�HQHUJ\�	�
H[LVWHQFH�LQWR�ZKDWHYHU�,�FKRRVH��EXW�DOVR�EULQJ�WR�EHDU�RQ�DQ\�RQH�VXEMHFW�
RU�LGHD��D�YDVW�DSSDUDWXV�IURP�DOO�VRUWV�RI�DSSDUHQWO\�LUUHOHYDQW�	�
H[WUDQHRXV�VRXUFHV��,�FDQ�WKURZ�UD\V�IURP�HYHU\�TXDUWHU�RI�WKH�XQLYHUVH�
LQWR�RQH�YDVW�IRFXV��
�
� 6KH�DGPLWWHG�WKDW�WKLV�VRXQGHG�PDG�EXW�LQVLVWHG�VKH�ZDV�EHLQJ�
ORJLFDO�DQG�FRRO��6KH�NQHZ�KHU�OLIH¶V�FRXUVH�QRZ��VKH�WROG�KHU�PRWKHU��
³:KDW�D�PRXQWDLQ�,�KDYH�WR�FOLPE��,W�LV�HQRXJK�WR�IULJKWHQ�DQ\RQH�ZKR�
KDG�QRW�DOO�WKDW�PRVW�LQVDWLDEOH�	�UHVWOHVV�HQHUJ\��ZKLFK�IURP�P\�
EDE\KRRG�KDV�EHHQ�WKH�SODJXH�RI�\RXU�OLIH�	�P\�RZQ��+RZHYHU�LW�KDV�
IRXQG�IRRG�,�EHOLHYH�DW�ODVW�´Ƈ�6KH�KDG�IRXQG�LW�LQ�WKH�$QDO\WLFDO�(QJLQH��
� %DEEDJH�PHDQZKLOH��UHVWOHVV�DQG�RPQLYRURXV��ZDV�GLYHUWLQJ�KLV�
HQHUJLHV�WR�DQRWKHU�EXUJHRQLQJ�WHFKQRORJ\��VWHDP¶V�PRVW�SRZHUIXO�
H[SUHVVLRQ��WKH�UDLOURDG��7KH�QHZO\�IRUPHG�*UHDW�:HVWHUQ�5DLOZD\�ZDV�
OD\LQJ�GRZQ�WUDFN�DQG�SUHSDULQJ�WULDO�UXQV�RI�ORFRPRWLYH�HQJLQHV�IURP�
%ULVWRO�WR�/RQGRQ�XQGHU�WKH�VXSHUYLVLRQ�RI�,VDPEDUG�.LQJGRP�%UXQHO��WKH�
EULOOLDQW�HQJLQHHU��WKHQ�MXVW�WZHQW\�VHYHQ�\HDUV�ROG��%UXQHO�DVNHG�%DEEDJH�
IRU�KHOS��DQG�%DEEDJH�GHFLGHG�WR�EHJLQ�ZLWK�DQ�LQIRUPDWLRQ�JDWKHULQJ�
SURJUDP²FKDUDFWHULVWLFDOO\�LQJHQLRXV�DQG�JUDQGLRVH��+H�RXWILWWHG�DQ�
HQWLUH�UDLOZD\�FDUULDJH��2Q�D�VSHFLDOO\�EXLOW��LQGHSHQGHQWO\�VXVSHQGHG�
WDEOH��UROOHUV�XQZRXQG�VKHHWV�RI�SDSHU�D�WKRXVDQG�IHHW�ORQJ��ZKLOH�SHQV�



GUHZ�OLQHV�WR�³H[SUHVV´��DV�%DEEDJH�SXW�LW��PHDVXUHPHQWV�RI�WKH�
YLEUDWLRQV�DQG�IRUFHV�IHOW�E\�WKH�FDUULDJH�LQ�HYHU\�GLUHFWLRQ��$�
FKURQRPHWHU�PDUNHG�WKH�SDVVDJH�RI�WLPH�LQ�KDOI�VHFRQGV��+H�FRYHUHG�WZR�
PLOHV�RI�SDSHU�WKLV�ZD\��
� $V�KH�WUDYHUVHG�WKH�UDLOV��KH�UHDOL]HG�WKDW�D�SHFXOLDU�GDQJHU�RI�VWHDP�
ORFRPRWLRQ�OD\�LQ�LWV�RXWUDFLQJ�HYHU\�SUHYLRXV�PHDQV�RI�FRPPXQLFDWLRQ��
7UDLQV�ORVW�WUDFN�RI�RQH�DQRWKHU��8QWLO�WKH�PRVW�UHJXODU�DQG�GLVFLSOLQHG�
VFKHGXOLQJ�ZDV�LPSRVHG��KD]DUG�UDQ�ZLWK�HYHU\�PRYHPHQW��2QH�6XQGD\�
%DEEDJH�DQG�%UXQHO��RSHUDWLQJ�LQ�GLIIHUHQW�HQJLQHV��EDUHO\�DYRLGHG�
VPDVKLQJ�LQWR�HDFK�RWKHU��2WKHU�SHRSOH��WRR��ZRUULHG�DERXW�WKLV�QHZ�JDS�
EHWZHHQ�WKH�VSHHGV�RI�WUDYHO�DQG�PHVVDJLQJ��$Q�LPSRUWDQW�/RQGRQ�EDQNHU�
WROG�%DEEDJH�KH�GLVDSSURYHG��³,W�ZLOO�HQDEOH�RXU�FOHUNV�WR�SOXQGHU�XV��DQG�
WKHQ�EH�RII�WR�/LYHUSRRO�RQ�WKHLU�ZD\�WR�$PHULFD�DW�WKH�UDWH�RI�WZHQW\�
PLOHV�DQ�KRXU�´Ƈ�%DEEDJH�FRXOG�RQO\�H[SUHVV�WKH�KRSH�WKDW�VFLHQFH�PLJKW�
\HW�ILQG�D�UHPHG\�IRU�WKH�SUREOHP�LW�KDG�FUHDWHG���³3RVVLEO\�ZH�PLJKW�VHQG�
OLJKWQLQJ�WR�RXWVWULS�WKH�FXOSULW�´��
� $V�IRU�KLV�RZQ�HQJLQH²WKH�RQH�WKDW�ZRXOG�WUDYHO�QRZKHUH²KH�KDG�
IRXQG�D�ILQH�QHZ�PHWDSKRU��,W�ZRXOG�EH��KH�VDLG��³D�ORFRPRWLYH�WKDW�OD\V�
GRZQ�LWV�RZQ�UDLOZD\�´�
� %LWWHU�DV�KH�ZDV�DERXW�(QJODQG¶V�ZDQLQJ�LQWHUHVW�LQ�KLV�YLVLRQDU\�
SODQV��%DEEDJH�IRXQG�DGPLUHUV�RQ�WKH�FRQWLQHQW��SDUWLFXODU�LQ�,WDO\²³WKH�
FRXQWU\�RI�$UFKLPHGHV�DQG�*DOLOHR�´�DV�KH�SXW�LW�WR�KLV�QHZ�IULHQGV��,Q�WKH�
VXPPHU�RI������KH�JDWKHUHG�XS�KLV�VKHDYHV�RI�GUDZLQJV�DQG�MRXUQH\HG�E\�
ZD\�RI�3DULV�DQG�/\RQ��ZKHUH�KH�ZDWFKHG�WKH�JUHDW�-DFTXDUG�ORRP�DW�
0DQXIDFWXUH�G¶eWRIIHV�SRXU�$PHXEOHPHQWV�HW�2UQHPHQWV�G¶eJOLVH��WR�
7XULQ��WKH�FDSLWDO�RI�6DUGLQLD��IRU�DQ�DVVHPEO\�RI�PDWKHPDWLFLDQV�DQG�
HQJLQHHUV��7KHUH�KH�PDGH�KLV�ILUVW��DQG�ODVW��SXEOLF�SUHVHQWDWLRQ�RI�WKH�
$QDO\WLFDO�(QJLQH��³7KH�GLVFRYHU\�RI�WKH�$QDO\WLFDO�(QJLQH�LV�VR�PXFK�LQ�
DGYDQFH�RI�P\�RZQ�FRXQWU\��DQG�,�IHDU�HYHQ�RI�WKH�DJH�´Ƈ�KH�VDLG��+H�PHW�
WKH�6DUGLQLDQ�NLQJ��&KDUOHV�$OEHUW��DQG��PRUH�VLJQLILFDQWO\��DQ�DPELWLRXV�
\RXQJ�PDWKHPDWLFLDQ�QDPHG�/XLJL�0HQDEUHD��/DWHU�0HQDEUHD�ZDV�WR�
EHFRPH�D�JHQHUDO��D�GLSORPDW��DQG�WKH�SULPH�PLQLVWHU�RI�,WDO\��QRZ�KH�
SUHSDUHG�D�VFLHQWLILF�UHSRUW��³1RWLRQV�VXU�OD�PDFKLQH�DQDO\WLTXH�´Ƈ�WR�



LQWURGXFH�%DEEDJH¶V�SODQ�WR�D�EURDGHU�FRPPXQLW\�RI�(XURSHDQ�
SKLORVRSKHUV��
� $V�VRRQ�DV�WKLV�UHDFKHG�$GD�/RYHODFH��VKH�EHJDQ�WUDQVODWLQJ�LW�LQWR�
(QJOLVK��FRUUHFWLQJ�HUURUV�RQ�WKH�EDVLV�RI�KHU�RZQ�NQRZOHGJH��6KH�GLG�WKDW�
RQ�KHU�RZQ��ZLWKRXW�WHOOLQJ�HLWKHU�0HQDEUHD�RU�%DEEDJH��
� :KHQ�VKH�ILQDOO\�GLG�VKRZ�%DEEDJH�KHU�GUDIW��LQ�������KH�UHVSRQGHG�
HQWKXVLDVWLFDOO\��XUJLQJ�KHU�WR�ZULWH�RQ�KHU�RZQ�EHKDOI��DQG�WKHLU�
H[WUDRUGLQDU\�FROODERUDWLRQ�EHJDQ�LQ�HDUQHVW��7KH\�VHQW�OHWWHUV�E\�
PHVVHQJHU�EDFN�DQG�IRUWK�DFURVV�/RQGRQ�DW�D�IHURFLRXV�SDFH²³0\�'HDU�
%DEEDJH´�DQG�³0\�'HDU�/DG\�/RYHODFH´²DQG�PHW�ZKHQHYHU�WKH\�FRXOG�
DW�KHU�KRPH�LQ�6W��-DPHV¶V�6TXDUH��7KH�SDFH�ZDV�DOPRVW�IUDQWLF��7KRXJK�
KH�ZDV�WKH�HPLQHQFH��ILIW\�RQH�\HDUV�ROG�WR�KHU�WZHQW\�VHYHQ��VKH�WRRN�
FKDUJH��PL[LQJ�VWHUQ�FRPPDQG�ZLWK�EDQWHU��³,�ZDQW�\RX�WR�DQVZHU�PH�WKH�
IROORZLQJ�TXHVWLRQ�E\�UHWXUQ�RI�SRVW´��³%H�NLQG�HQRXJK�WR�ZULWH�WKLV�RXW�
SURSHUO\�IRU�PH´��³<RX�ZHUH�D�OLWWOH�KDUXP�VFDUXP�DQG�LQDFFXUDWH´��³,�
ZLVK�\RX�ZHUH�DV�DFFXUDWH�DQG�DV�PXFK�WR�EH�UHOLHG�RQ�DV�P\VHOI�´�6KH�
SURSRVHG�WR�VLJQ�KHU�ZRUN�ZLWK�KHU�LQLWLDOV²QRWKLQJ�VR�IRUZDUG�DV�KHU�
QDPH²QRW�WR�³SURFODLP�ZKR�KDV�ZULWWHQ�LW�´�PHUHO\�WR�³LQGLYLGXDOL]H�DQG�
LGHQWLI\�LW�ZLWK�RWKHU�SURGXFWLRQV�RI�WKH�VDLG�$�$�/�´Ƈ�
� +HU�H[SRVLWLRQ�WRRN�WKH�IRUP�RI�QRWHV�OHWWHUHG�$�WKURXJK�*��
H[WHQGLQJ�WR�QHDUO\�WKUHH�WLPHV�WKH�OHQJWK�RI�0HQDEUHD¶V�HVVD\��7KH\�
RIIHUHG�D�YLVLRQ�RI�WKH�IXWXUH�PRUH�JHQHUDO�DQG�PRUH�SUHVFLHQW�WKDQ�DQ\�
H[SUHVVHG�E\�%DEEDJH�KLPVHOI��+RZ�JHQHUDO"�7KH�HQJLQH�GLG�QRW�MXVW�
FDOFXODWH��LW�SHUIRUPHG�RSHUDWLRQV��VKH�VDLG��GHILQLQJ�DQ�RSHUDWLRQ�DV�³DQ\�
SURFHVV�ZKLFK�DOWHUV�WKH�PXWXDO�UHODWLRQ�RI�WZR�RU�PRUH�WKLQJV�´�DQG�
GHFODULQJ��³7KLV�LV�WKH�PRVW�JHQHUDO�GHILQLWLRQ��DQG�ZRXOG�LQFOXGH�DOO�
VXEMHFWV�LQ�WKH�XQLYHUVH�´Ƈ�7KH�VFLHQFH�RI�RSHUDWLRQV��DV�VKH�FRQFHLYHG�LW��
�
� LV�D�VFLHQFH�RI�LWVHOI��DQG�KDV�LWV�RZQ�DEVWUDFW�WUXWK�DQG�YDOXH��MXVW�DV�
ORJLF�KDV�LWV�RZQ�SHFXOLDU�WUXWK�DQG�YDOXH��LQGHSHQGHQWO\�RI�WKH�VXEMHFWV�WR�
ZKLFK�ZH�PD\�DSSO\�LWV�UHDVRQLQJV�DQG�SURFHVVHV�«�2QH�PDLQ�UHDVRQ�
ZK\�WKH�VHSDUDWH�QDWXUH�RI�WKH�VFLHQFH�RI�RSHUDWLRQV�KDV�EHHQ�OLWWOH�IHOW��
DQG�LQ�JHQHUDO�OLWWOH�GZHOW�RQ��LV�WKH�VKLIWLQJ�PHDQLQJ�RI�PDQ\�RI�WKH�



V\PEROV�XVHG��
�
� 6\PEROV�DQG�PHDQLQJ��VKH�ZDV�HPSKDWLFDOO\�QRW�VSHDNLQJ�RI�
PDWKHPDWLFV�DORQH��7KH�HQJLQH�³PLJKW�DFW�XSRQ�RWKHU�WKLQJV�EHVLGHV�
QXPEHU�´�%DEEDJH�KDG�LQVFULEHG�QXPHUDOV�RQ�WKRVH�WKRXVDQGV�RI�GLDOV��EXW�
WKHLU�ZRUNLQJ�FRXOG�UHSUHVHQW�V\PEROV�PRUH�DEVWUDFWO\��7KH�HQJLQH�PLJKW�
SURFHVV�DQ\�PHDQLQJIXO�UHODWLRQVKLSV��,W�PLJKW�PDQLSXODWH�ODQJXDJH��,W�
PLJKW�FUHDWH�PXVLF��³6XSSRVLQJ��IRU�LQVWDQFH��WKDW�WKH�IXQGDPHQWDO�
UHODWLRQV�RI�SLWFKHG�VRXQGV�LQ�WKH�VFLHQFH�RI�KDUPRQ\�DQG�RI�PXVLFDO�
FRPSRVLWLRQ�ZHUH�VXVFHSWLEOH�RI�VXFK�H[SUHVVLRQ�DQG�DGDSWDWLRQV��WKH�
HQJLQH�PLJKW�FRPSRVH�HODERUDWH�DQG�VFLHQWLILF�SLHFHV�RI�PXVLF�RI�DQ\�
GHJUHH�RI�FRPSOH[LW\�RU�H[WHQW�´�
� ,W�KDG�EHHQ�DQ�HQJLQH�RI�QXPEHUV��QRZ�LW�EHFDPH�DQ�HQJLQH�RI�
LQIRUPDWLRQ��$�$�/��SHUFHLYHG�WKDW�PRUH�GLVWLQFWO\�DQG�PRUH�
LPDJLQDWLYHO\�WKDQ�%DEEDJH�KLPVHOI��6KH�H[SODLQHG�KLV�SURVSHFWLYH��
QRWLRQDO��YLUWXDO�FUHDWLRQ�DV�WKRXJK�LW�DOUHDG\�H[LVWHG��
�
� 7KH�$QDO\WLFDO�(QJLQH�GRHV�QRW�RFFXS\�FRPPRQ�JURXQG�ZLWK�PHUH�
³FDOFXODWLQJ�PDFKLQHV�´�,W�KROGV�D�SRVLWLRQ�ZKROO\�LWV�RZQ�«�$�QHZ��D�
YDVW��DQG�D�SRZHUIXO�ODQJXDJH�LV�GHYHORSHG�«�LQ�ZKLFK�WR�ZLHOG�LWV�WUXWKV�
VR�WKDW�WKHVH�PD\�EHFRPH�RI�PRUH�VSHHG\�DQG�DFFXUDWH�SUDFWLFDO�
DSSOLFDWLRQ�IRU�WKH�SXUSRVHV�RI�PDQNLQG�WKDQ�WKH�PHDQV�KLWKHUWR�LQ�RXU�
SRVVHVVLRQ�KDYH�UHQGHUHG�SRVVLEOH��7KXV�QRW�RQO\�WKH�PHQWDO�DQG�WKH�
PDWHULDO��EXW�WKH�WKHRUHWLFDO�DQG�WKH�SUDFWLFDO�LQ�WKH�PDWKHPDWLFDO�ZRUOG��
DUH�EURXJKW�LQWR�PRUH�LQWLPDWH�DQG�HIIHFWLYH�FRQQH[LRQ�ZLWK�HDFK�RWKHU��
�
� «�:H�PD\�VD\�PRVW�DSWO\��WKDW�WKH�$QDO\WLFDO�(QJLQH�ZHDYHV�
DOJHEUDLFDO�SDWWHUQV�MXVW�DV�WKH�-DFTXDUG�ORRP�ZHDYHV�IORZHUV�DQG�
OHDYHV�Ƈ�
�
� )RU�WKLV�IOLJKW�RI�IDQF\�VKH�WRRN�IXOO�UHVSRQVLELOLW\��³:KHWKHU�WKH�
LQYHQWRU�RI�WKLV�HQJLQH�KDG�DQ\�VXFK�YLHZV�LQ�KLV�PLQG�ZKLOH�ZRUNLQJ�RXW�
WKH�LQYHQWLRQ��RU�ZKHWKHU�KH�PD\�VXEVHTXHQWO\�HYHU�KDYH�UHJDUGHG�LW�XQGHU�



WKLV�SKDVH��ZH�GR�QRW�NQRZ��EXW�LW�LV�RQH�WKDW�IRUFLEO\�RFFXUUHG�WR�
RXUVHOYHV�´�
� 6KH�SURFHHGHG�IURP�WKH�SRHWLF�WR�WKH�SUDFWLFDO��6KH�VHW�IRUWK�RQ�D�
YLUWXRVR�H[FXUVLRQ�WKURXJK�D�K\SRWKHWLFDO�SURJUDP�E\�ZKLFK�WKLV�
K\SRWKHWLFDO�PDFKLQH�PLJKW�FRPSXWH�D�IDPRXVO\�GHHS�VHDWHG�LQILQLWH�
VHULHV��WKH�%HUQRXOOL�QXPEHUV��7KHVH�QXPEHUV�DULVH�LQ�WKH�VXPPLQJ�RI�
QXPEHUV�IURP���WR�Q�UDLVHG�WR�LQWHJUDO�SRZHUV��DQG�WKH\�RFFXU�LQ�YDULRXV�
JXLVHV�DOO�WKURXJK�QXPEHU�WKHRU\��1R�GLUHFW�IRUPXOD�JHQHUDWHV�WKHP��EXW�
WKH\�FDQ�EH�ZRUNHG�RXW�PHWKRGLFDOO\��E\�H[SDQGLQJ�FHUWDLQ�IRUPXODV�
IXUWKHU�DQG�IXUWKHU�DQG�ORRNLQJ�DW�WKH�FRHIILFLHQWV�HDFK�WLPH��6KH�EHJDQ�
ZLWK�H[DPSOHV��WKH�VLPSOHVW��VKH�ZURWH��ZRXOG�EH�WKH�H[SDQVLRQ�RI�
�

� �
�
� DQG�DQRWKHU�DSSURDFK�ZRXOG�EH�YLD�
�

�
�



� EXW�VKH�ZRXOG�WDNH�D�PRUH�FKDOOHQJLQJ�SDWK��EHFDXVH�³RXU�REMHFW�LV�
QRW�VLPSOLFLW\�«�EXW�WKH�LOOXVWUDWLRQ�RI�WKH�SRZHUV�RI�WKH�HQJLQH�´�
� 6KH�GHYLVHG�D�SURFHVV��D�VHW�RI�UXOHV��D�VHTXHQFH�RI�RSHUDWLRQV��,Q�
DQRWKHU�FHQWXU\�WKLV�ZRXOG�EH�FDOOHG�DQ�DOJRULWKP��ODWHU�D�FRPSXWHU�
SURJUDP��EXW�IRU�QRZ�WKH�FRQFHSW�GHPDQGHG�SDLQVWDNLQJ�H[SODQDWLRQ��7KH�
WULFNLHVW�SRLQW�ZDV�WKDW�KHU�DOJRULWKP�ZDV�UHFXUVLYH��,W�UDQ�LQ�D�ORRS��7KH�
UHVXOW�RI�RQH�LWHUDWLRQ�EHFDPH�IRRG�IRU�WKH�QH[W��%DEEDJH�KDG�DOOXGHG�WR�
WKLV�DSSURDFK�DV�³WKH�(QJLQH�HDWLQJ�LWV�RZQ�WDLO�´Ƈ�$�$�/��H[SODLQHG��³:H�
HDVLO\�SHUFHLYH�WKDW�VLQFH�HYHU\�VXFFHVVLYH�IXQFWLRQ�LV�DUUDQJHG�LQ�D�VHULHV�
IROORZLQJ�WKH�VDPH�ODZ��WKHUH�ZRXOG�EH�D�F\FOH�RI�D�F\FOH�RI�D�F\FOH��
	F�«�7KH�TXHVWLRQ�LV�VR�H[FHHGLQJO\�FRPSOLFDWHG��WKDW�SHUKDSV�IHZ�
SHUVRQV�FDQ�EH�H[SHFWHG�WR�IROORZ�«�6WLOO�LW�LV�D�YHU\�LPSRUWDQW�FDVH�DV�
UHJDUGV�WKH�HQJLQH��DQG�VXJJHVWV�LGHDV�SHFXOLDU�WR�LWVHOI��ZKLFK�ZH�VKRXOG�
UHJUHW�WR�SDVV�ZKROO\�ZLWKRXW�DOOXVLRQ�´Ƈ�
� $�FRUH�LGHD�ZDV�WKH�HQWLW\�VKH�DQG�%DEEDJH�FDOOHG�WKH�YDULDEOH��
9DULDEOHV�ZHUH��LQ�KDUGZDUH�WHUPV��WKH�PDFKLQH¶V�FROXPQV�RI�QXPEHU�
GLDOV��%XW�WKHUH�ZHUH�³9DULDEOH�FDUGV�´�WRR��,Q�VRIWZDUH�WHUPV�WKH\�ZHUH�D�
VRUW�RI�UHFHSWDFOH�RU�HQYHORSH��FDSDEOH�RI�UHSUHVHQWLQJ��RU�VWRULQJ��D�
QXPEHU�RI�PDQ\�GHFLPDO�GLJLWV���³:KDW�LV�WKHUH�LQ�D�QDPH"´�%DEEDJH�
ZURWH��³,W�LV�PHUHO\�DQ�HPSW\�EDVNHW�XQWLO�\RX�SXW�VRPHWKLQJ�LQ�LW�´��
9DULDEOHV�ZHUH�WKH�PDFKLQH¶V�XQLWV�RI�LQIRUPDWLRQ��7KLV�ZDV�TXLWH�GLVWLQFW�
IURP�WKH�DOJHEUDLF�YDULDEOH��$V�$�$�/��H[SODLQHG��³7KH�RULJLQ�RI�WKLV�
DSSHOODWLRQ�LV��WKDW�WKH�YDOXHV�RQ�WKH�FROXPQV�DUH�GHVWLQHG�WR�FKDQJH��WKDW�
LV�WR�YDU\��LQ�HYHU\�FRQFHLYDEOH�PDQQHU�´�1XPEHUV�WUDYHOHG��LQ�HIIHFW��
IURP�YDULDEOH�FDUGV�WR�YDULDEOHV��IURP�YDULDEOHV�WR�WKH�PLOO��IRU�RSHUDWLRQV���
IURP�WKH�PLOO�WR�WKH�VWRUH��7R�VROYH�WKH�SUREOHP�RI�JHQHUDWLQJ�%HUQRXOOL�
QXPEHUV��VKH�FKRUHRJUDSKHG�DQ�LQWULFDWH�GDQFH��6KH�ZRUNHG�GD\V�DQG�
VRPHWLPHV�WKURXJK�WKH�QLJKW��PHVVDJLQJ�%DEEDJH�DFURVV�/RQGRQ��
VWUXJJOLQJ�ZLWK�VLFNQHVV�DQG�RPLQRXV�SDLQV��KHU�PLQG�VRDULQJ��
�
� 7KDW�EUDLQ�RI�PLQH�LV�VRPHWKLQJ�PRUH�WKDQ�PHUHO\�PRUWDO��DV�WLPH�
ZLOO�VKRZ���LI�RQO\�P\�EUHDWKLQJ�	�VRPH�RWKHU�HW�FHWHUDV�GR�QRW�PDNH�WRR�
UDSLG�D�SURJUHVV�WRZDUGV�LQVWHDG�RI�IURP�PRUWDOLW\���



�
� %HIRUH�WHQ�\HDUV�DUH�RYHU��WKH�'HYLO¶V�LQ�LW�LI�,�KDYH�QRW�VXFNHG�RXW�
VRPH�RI�WKH�OLIH�EORRG�IURP�WKH�P\VWHULHV�RI�WKLV�XQLYHUVH��LQ�D�ZD\�WKDW�
QR�SXUHO\�PRUWDO�OLSV�RU�EUDLQV�FRXOG�GR��
� 1R�RQH�NQRZV�ZKDW�DOPRVW�DZIXO�HQHUJ\�	�SRZHU�OLH�\HW�
XQGHYHORSSHG�LQ�WKDW�ZLU\�OLWWOH�V\VWHP�RI�PLQH��,�VD\�DZIXO��EHFDXVH�\RX�
PD\�LPDJLQH�ZKDW�LW�PLJKW�EH�XQGHU�FHUWDLQ�FLUFXPVWDQFHV�«�
� ,�DP�GRJJHGO\�DWWDFNLQJ�	�VLIWLQJ�WR�WKH�YHU\�ERWWRP��DOO�WKH�ZD\V�RI�
GHGXFLQJ�WKH�%HUQRXOOL�1XPEHUV�«�,�DP�JUDSSOLQJ�ZLWK�WKLV�VXEMHFW��	�
FRQQHFWLQJ�LW�ZLWK�RWKHUV�Ƈ�
�
� 6KH�ZDV�SURJUDPPLQJ�WKH�PDFKLQH��6KH�SURJUDPPHG�LW�LQ�KHU�PLQG��
EHFDXVH�WKH�PDFKLQH�GLG�QRW�H[LVW��7KH�FRPSOH[LWLHV�VKH�HQFRXQWHUHG�IRU�
WKH�ILUVW�WLPH�EHFDPH�IDPLOLDU�WR�SURJUDPPHUV�RI�WKH�QH[W�FHQWXU\��
�
� +RZ�PXOWLIDULRXV�DQG�KRZ�PXWXDOO\�FRPSOLFDWHG�DUH�WKH�
FRQVLGHUDWLRQV�ZKLFK�WKH�ZRUNLQJ�RI�VXFK�DQ�HQJLQH�LQYROYH��7KHUH�DUH�
IUHTXHQWO\�VHYHUDO�GLVWLQFW�VHWV�RI�HIIHFWV�JRLQJ�RQ�VLPXOWDQHRXVO\��DOO�LQ�D�
PDQQHU�LQGHSHQGHQW�RI�HDFK�RWKHU��DQG�\HW�WR�D�JUHDWHU�RU�OHVV�GHJUHH�
H[HUFLVLQJ�D�PXWXDO�LQIOXHQFH��7R�DGMXVW�HDFK�WR�HYHU\�RWKHU��DQG�LQGHHG�
HYHQ�WR�SHUFHLYH�DQG�WUDFH�WKHP�RXW�ZLWK�SHUIHFW�FRUUHFWQHVV�DQG�VXFFHVV��
HQWDLOV�GLIILFXOWLHV�ZKRVH�QDWXUH�SDUWDNHV�WR�D�FHUWDLQ�H[WHQW�RI�WKRVH�
LQYROYHG�LQ�HYHU\�TXHVWLRQ�ZKHUH�FRQGLWLRQV�DUH�YHU\�QXPHURXV�DQG�
LQWHU�FRPSOLFDWHG�Ƈ�
�
� 6KH�UHSRUWHG�KHU�IHHOLQJV�WR�%DEEDJH��³,�DP�LQ�PXFK�GLVPD\�DW�
KDYLQJ�JRW�LQWR�VR�DPD]LQJ�D�TXDJPLUH�	�ERWKHUDWLRQ�´Ƈ�$QG�QLQH�GD\V�
ODWHU��³,�ILQG�WKDW�P\�SODQV�	�LGHDV�NHHS�JDLQLQJ�LQ�FOHDUQHVV��	�DVVXPLQJ�
PRUH�RI�WKH�FU\VWDOOLQH�	�OHVV�	�OHVV�RI�WKH�QHEXORXV�IRUP�´Ƈ�6KH�NQHZ�
VKH�KDG�DFKLHYHG�VRPHWKLQJ�XWWHUO\�QHZ��7HQ�GD\V�ODWHU�VWLOO��VWUXJJOLQJ�
RYHU�WKH�ILQDO�SURRIV�ZLWK�³0U�7D\ORUV�3ULQWLQJ�2IILFH´�LQ�)OHHW�6WUHHW��VKH�
GHFODUHG��³,�GR�QRW�WKLQN�\RX�SRVVHVV�KDOI�P\�IRUHWKRXJKW��	�SRZHU�RI�
IRUHVHHLQJ�DOO�SRVVLEOH�FRQWLQJHQFLHV��SUREDEOH�	�LPSUREDEOH��MXVW�



DOLNH��²«�,�GR�QRW�EHOLHYH�WKDW�P\�IDWKHU�ZDV��RU�HYHU�FRXOG�KDYH�EHHQ��
VXFK�D�3RHW�DV�,�VKDOO�EH�DQ�$QDO\VW���	�0HWDSK\VLFLDQ���IRU�ZLWK�PH�WKH�
WZR�JR�WRJHWKHU�LQGLVVROXEO\�´Ƈ�
� :KR�ZRXOG�KDYH�XVHG�WKLV�PDFKLQH"�1RW�FOHUNV�RU�VKRSNHHSHUV��VDLG�
%DEEDJH¶V�VRQ��PDQ\�\HDUV�ODWHU��&RPPRQ�DULWKPHWLF�ZDV�QHYHU�WKH�
SXUSRVH²³,W�ZRXOG�EH�OLNH�XVLQJ�WKH�VWHDP�KDPPHU�WR�FUXVK�WKH�QXW�´Ƈ�+H�
SDUDSKUDVHG�/HLEQL]��³,W�LV�QRW�PDGH�IRU�WKRVH�ZKR�VHOO�YHJHWDEOHV�RU�OLWWOH�
ILVKHV��EXW�IRU�REVHUYDWRULHV��RU�WKH�SULYDWH�URRPV�RI�FDOFXODWRUV��RU�IRU�
RWKHUV�ZKR�FDQ�HDVLO\�EHDU�WKH�H[SHQVH��DQG�QHHG�D�JRRG�GHDO�RI�
FDOFXODWLRQ�´�%DEEDJH¶V�HQJLQH�KDG�QRW�EHHQ�ZHOO�XQGHUVWRRG��QRW�E\�KLV�
JRYHUQPHQW�DQG�QRW�E\�WKH�PDQ\�IULHQGV�ZKR�SDVVHG�WKURXJK�KLV�VDORQ��
EXW�LQ�LWV�WLPH�LWV�LQIOXHQFH�WUDYHOHG�IDU��
� ,Q�$PHULFD��D�FRXQWU\�EXUVWLQJ�ZLWK�LQYHQWLRQ�DQG�VFLHQWLILF�
RSWLPLVP��(GJDU�$OODQ�3RH�ZURWH��³:KDW�VKDOO�ZH�WKLQN�RI�WKH�FDOFXODWLQJ�
PDFKLQH�RI�0U��%DEEDJH"�:KDW�VKDOO�ZH�WKLQN�RI�DQ�HQJLQH�RI�ZRRG�DQG�
PHWDO�ZKLFK�FDQ�«�UHQGHU�WKH�H[DFWLWXGH�RI�LWV�RSHUDWLRQV�PDWKHPDWLFDOO\�
FHUWDLQ�WKURXJK�LWV�SRZHU�RI�FRUUHFWLQJ�LWV�SRVVLEOH�HUURUV"´Ƈ�5DOSK�:DOGR�
(PHUVRQ�KDG�PHW�%DEEDJH�LQ�/RQGRQ�DQG�GHFODUHG�LQ�������³6WHDP�LV�DQ�
DSW�VFKRODU�DQG�D�VWURQJ�VKRXOGHUHG�IHOORZ��EXW�LW�KDV�QRW�\HW�GRQH�DOO�LWV�
ZRUN�´Ƈ�
�
� ,W�DOUHDG\�ZDONV�DERXW�WKH�ILHOG�OLNH�D�PDQ��DQG�ZLOO�GR�DQ\WKLQJ�
UHTXLUHG�RI�LW��,W�LUULJDWHV�FURSV��DQG�GUDJV�DZD\�D�PRXQWDLQ��,W�PXVW�VHZ�
RXU�VKLUWV��LW�PXVW�GULYH�RXU�JLJV��WDXJKW�E\�0U��%DEEDJH��LW�PXVW�FDOFXODWH�
LQWHUHVW�DQG�ORJDULWKPV�«�,W�LV�\HW�FRPLQJ�WR�UHQGHU�PDQ\�KLJKHU�VHUYLFHV�
RI�D�PHFKDQLFR�LQWHOOHFWXDO�NLQG��
�
� ,WV�ZRQGHUV�PHW�GLVDSSURYDO��WRR��6RPH�FULWLFV�IHDUHG�D�ULYDOU\�
EHWZHHQ�PHFKDQLVP�DQG�PLQG��³:KDW�D�VDWLUH�LV�WKDW�PDFKLQH�RQ�WKH�PHUH�
PDWKHPDWLFLDQ�´Ƈ�VDLG�2OLYHU�:HQGHOO�+ROPHV�6U��³$�
)UDQNHQVWHLQ�PRQVWHU��D�WKLQJ�ZLWKRXW�EUDLQV�DQG�ZLWKRXW�KHDUW��WRR�VWXSLG�
WR�PDNH�D�EOXQGHU��ZKLFK�WXUQV�RXW�UHVXOWV�OLNH�D�FRUQ�VKHOOHU��DQG�QHYHU�
JURZV�DQ\�ZLVHU�RU�EHWWHU��WKRXJK�LW�JULQG�D�WKRXVDQG�EXVKHOV�RI�WKHP�´�



7KH\�DOO�VSRNH�DV�WKRXJK�WKH�HQJLQH�ZHUH�UHDO��EXW�LW�QHYHU�ZDV��,W�
UHPDLQHG�SRLVHG�EHIRUH�LWV�RZQ�IXWXUH��
� 0LGZD\�EHWZHHQ�KLV�WLPH�DQG�RXUV��WKH�'LFWLRQDU\�RI�1DWLRQDO�
%LRJUDSK\�JUDQWHG�&KDUOHV�%DEEDJH�D�EULHI�HQWU\²DOPRVW�HQWLUHO\�GHYRLG�
RI�UHOHYDQFH�RU�FRQVHTXHQFH��
�
� PDWKHPDWLFLDQ�DQG�VFLHQWLILF�PHFKDQLFLDQ�«�REWDLQHG�JRYHUQPHQW�
JUDQW�IRU�PDNLQJ�D�FDOFXODWLQJ�PDFKLQH�«�EXW�WKH�ZRUN�RI�FRQVWUXFWLRQ�
FHDVHG��RZQLQJ�WR�GLVDJUHHPHQWV�ZLWK�WKH�HQJLQHHU��RIIHUHG�WKH�
JRYHUQPHQW�DQ�LPSURYHG�GHVLJQ��ZKLFK�ZDV�UHIXVHG�RQ�JURXQGV�RI�
H[SHQVH�«�/XFDVLDQ�SURIHVVRU�RI�PDWKHPDWLFV��&DPEULGJH��EXW�GHOLYHUHG�
QR�OHFWXUHV��
�
� %DEEDJH¶V�LQWHUHVWV��VWUD\LQJ�VR�IDU�IURP�PDWKHPDWLFV��VHHPLQJ�VR�
PLVFHOODQHRXV��GLG�SRVVHVV�D�FRPPRQ�WKUHDG�WKDW�QHLWKHU�KH�QRU�KLV�
FRQWHPSRUDULHV�FRXOG�SHUFHLYH��+LV�REVHVVLRQV�EHORQJHG�WR�QR�
FDWHJRU\²WKDW�LV��QR�FDWHJRU\�\HW�H[LVWLQJ��+LV�WUXH�VXEMHFW�ZDV�
LQIRUPDWLRQ��PHVVDJLQJ��HQFRGLQJ��SURFHVVLQJ��
� +H�WRRN�XS�WZR�TXLUN\�DQG�DSSDUHQWO\�XQSKLORVRSKLFDO�FKDOOHQJHV��
ZKLFK�KH�KLPVHOI�QRWHG�KDG�D�GHHS�FRQQHFWLRQ�RQH�WR�WKH�RWKHU��SLFNLQJ�
ORFNV�DQG�GHFLSKHULQJ�FRGHV��'HFLSKHULQJ��KH�VDLG��ZDV�³RQH�RI�WKH�PRVW�
IDVFLQDWLQJ�RI�DUWV��DQG�,�IHDU�,�KDYH�ZDVWHG�XSRQ�LW�PRUH�WLPH�WKDQ�LW�
GHVHUYHV�´Ƈ�7R�UDWLRQDOL]H�WKH�SURFHVV��KH�VHW�RXW�WR�SHUIRUP�D�³FRPSOHWH�
DQDO\VLV´�RI�WKH�(QJOLVK�ODQJXDJH��+H�FUHDWHG�VHWV�RI�VSHFLDO�GLFWLRQDULHV��
OLVWV�RI�WKH�ZRUGV�RI�RQH�OHWWHU��WZR�OHWWHUV��WKUHH�OHWWHUV��DQG�VR�RQ��DQG�
OLVWV�RI�ZRUGV�DOSKDEHWL]HG�E\�WKHLU�LQLWLDO�OHWWHU��VHFRQG�OHWWHU��WKLUG�OHWWHU��
DQG�VR�RQ��:LWK�WKHVH�DW�KDQG�KH�GHVLJQHG�PHWKRGRORJLHV�IRU�VROYLQJ�
DQDJUDP�SX]]OHV�DQG�ZRUG�VTXDUHV��
� ,Q�WUHH�ULQJV�KH�VDZ�QDWXUH�HQFRGLQJ�PHVVDJHV�DERXW�WKH�SDVW��$�
SURIRXQG�OHVVRQ��WKDW�D�WUHH�UHFRUGV�D�ZKROH�FRPSOH[�RI�LQIRUPDWLRQ�LQ�LWV�
VROLG�VXEVWDQFH��³(YHU\�VKRZHU�WKDW�IDOOV��HYHU\�FKDQJH�RI�WHPSHUDWXUH�
WKDW�RFFXUV��DQG�HYHU\�ZLQG�WKDW�EORZV��OHDYHV�RQ�WKH�YHJHWDEOH�ZRUOG�WKH�
WUDFHV�RI�LWV�SDVVDJH��VOLJKW��LQGHHG��DQG�LPSHUFHSWLEOH��SHUKDSV��WR�XV��EXW�



QRW�WKH�OHVV�SHUPDQHQWO\�UHFRUGHG�LQ�WKH�GHSWKV�RI�WKRVH�ZRRG\�IDEULFV�´Ƈ�
� ,Q�/RQGRQ�ZRUNVKRSV�KH�KDG�REVHUYHG�VSHDNLQJ�WXEHV��PDGH�RI�WLQ��
³E\�ZKLFK�WKH�GLUHFWLRQV�RI�WKH�VXSHULQWHQGHQW�DUH�LQVWDQWO\�FRQYH\HG�WR�
WKH�UHPRWHVW�SDUWV�´�+H�FODVVLILHG�WKLV�WHFKQRORJ\�DV�D�FRQWULEXWLRQ�WR�WKH�
³HFRQRP\�RI�WLPH´�DQG�VXJJHVWHG�WKDW�QR�RQH�KDG�\HW�GLVFRYHUHG�D�OLPLW�
RQ�WKH�GLVWDQFH�RYHU�ZKLFK�VSRNHQ�PHVVDJHV�PLJKW�WUDYHO��+H�PDGH�D�
TXLFN�FDOFXODWLRQ��³$GPLWWLQJ�LW�WR�EH�SRVVLEOH�EHWZHHQ�/RQGRQ�DQG�
/LYHUSRRO��DERXW�VHYHQWHHQ�PLQXWHV�ZRXOG�HODSVH�EHIRUH�WKH�ZRUGV�VSRNHQ�
DW�RQH�HQG�ZRXOG�UHDFK�WKH�RWKHU�H[WUHPLW\�RI�WKH�SLSH�´Ƈ�,Q�WKH�����V�KH�
KDG�DQ�LGHD�IRU�WUDQVPLWWLQJ�ZULWWHQ�PHVVDJHV��³HQFORVHG�LQ�VPDOO�
F\OLQGHUV�DORQJ�ZLUHV�VXVSHQGHG�IURP�SRVWV��DQG�IURP�WRZHUV��RU�IURP�
FKXUFK�VWHHSOHV�´Ƈ�DQG�KH�EXLOW�D�ZRUNLQJ�PRGHO�LQ�KLV�/RQGRQ�KRXVH��+H�
JUHZ�REVHVVHG�ZLWK�RWKHU�YDULDWLRQV�RQ�WKH�WKHPH�RI�VHQGLQJ�PHVVDJHV�
RYHU�WKH�JUHDWHVW�SRVVLEOH�GLVWDQFHV��7KH�SRVW�EDJ�GLVSDWFKHG�QLJKWO\�IURP�
%ULVWRO��KH�QRWHG��ZHLJKHG�OHVV�WKDQ�RQH�KXQGUHG�SRXQGV��7R�VHQG�WKHVH�
PHVVDJHV�����PLOHV��³D�FRDFK�DQG�DSSDUDWXV��ZHLJKLQJ�DERYH�WKLUW\�
KXQGUHG�ZHLJKW��DUH�SXW�LQ�PRWLRQ��DQG�DOVR�FRQYH\HG�RYHU�WKH�VDPH�
VSDFH�´Ƈ�:KDW�D�ZDVWH��6XSSRVH��LQVWHDG��KH�VXJJHVWHG��SRVW�WRZQV�ZHUH�
OLQNHG�E\�D�VHULHV�RI�KLJK�SLOODUV�HUHFWHG�HYHU\�KXQGUHG�IHHW�RU�VR��6WHHO�
ZLUHV�ZRXOG�VWUHWFK�IURP�SLOODU�WR�SLOODU��:LWKLQ�FLWLHV��FKXUFK�VWHHSOHV�
PLJKW�VHUYH�DV�WKH�SLOODUV��7LQ�FDVHV�ZLWK�ZKHHOV�ZRXOG�UROO�DORQJ�WKH�
ZLUHV�DQG�FDUU\�EDWFKHV�RI�OHWWHUV��7KH�H[SHQVH�ZRXOG�EH�³FRPSDUDWLYHO\�
WULIOLQJ�´�KH�VDLG��³QRU�LV�LW�LPSRVVLEOH�WKDW�WKH�VWUHWFKHG�ZLUH�PLJKW�LWVHOI�
EH�DYDLODEOH�IRU�D�VSHFLHV�RI�WHOHJUDSKLF�FRPPXQLFDWLRQ�\HW�PRUH�UDSLG�´�
� 'XULQJ�WKH�*UHDW�([KLELWLRQ�RI�������ZKHQ�(QJODQG�VKRZFDVHG�LWV�
LQGXVWULDO�DFKLHYHPHQW�LQ�D�&U\VWDO�3DODFH��%DEEDJH�SODFHG�DQ�RLO�ODPS�
ZLWK�D�PRYHDEOH�VKXWWHU�LQ�DQ�XSVWDLUV�ZLQGRZ�DW�'RUVHW�6WUHHW�WR�FUHDWH�
DQ�³RFFXOWLQJ�OLJKW´�DSSDUDWXV�WKDW�EOLQNHG�FRGHG�VLJQDOV�WR�SDVVHUVE\��+H�
GUHZ�XS�D�VWDQGDUGL]HG�V\VWHP�IRU�OLJKWKRXVHV�WR�XVH�LQ�VHQGLQJ�QXPHULFDO�
VLJQDOV�DQG�SRVWHG�WZHOYH�FRSLHV�WR��DV�KH�VDLG��³WKH�SURSHU�DXWKRULWLHV�RI�
WKH�JUHDW�PDULWLPH�FRXQWULHV�´�,Q�WKH�8QLWHG�6WDWHV��WKH�&RQJUHVV�DSSURYHG�
�������IRU�D�WULDO�SURJUDP�RI�%DEEDJH¶V�V\VWHP��+H�VWXGLHG�VXQ�VLJQDOV�
DQG�³]HQLWK�OLJKW�VLJQDOV´�IODVKHG�E\�PLUURUV��DQG�*UHHQZLFK�WLPH�VLJQDOV�



IRU�WUDQVPLVVLRQ�WR�PDULQHUV�Ƈ�)RU�FRPPXQLFDWLQJ�EHWZHHQ�VWUDQGHG�VKLSV�
DQG�UHVFXHUV�RQ�VKRUH��KH�SURSRVHG�WKDW�DOO�QDWLRQV�DGRSW�D�VWDQGDUG�OLVW�RI�
D�KXQGUHG�TXHVWLRQV�DQG�DQVZHUV��DVVLJQHG�QXPEHUV��³WR�EH�SULQWHG�RQ�
FDUGV��DQG�QDLOHG�XS�RQ�VHYHUDO�SDUWV�RI�HYHU\�YHVVHO�´�6LPLODU�VLJQDOV��KH�
VXJJHVWHG��FRXOG�KHOS�WKH�PLOLWDU\��WKH�SROLFH��WKH�UDLOZD\V��RU�HYHQ��³IRU�
YDULRXV�VRFLDO�SXUSRVHV�´�QHLJKERUV�LQ�WKH�FRXQWU\��
� 7KHVH�SXUSRVHV�ZHUH�IDU�IURP�REYLRXV��³)RU�ZKDW�SXUSRVHV�ZLOO�WKH�
HOHFWULF�WHOHJUDSK�EHFRPH�XVHIXO"´�WKH�NLQJ�RI�6DUGLQLD��&KDUOHV�$OEHUW��
DVNHG�%DEEDJH�LQ�������%DEEDJH�VHDUFKHG�KLV�PLQG�IRU�DQ�LOOXVWUDWLRQ��
³DQG�DW�ODVW�,�SRLQWHG�RXW�WKH�SUREDELOLW\�WKDW��E\�PHDQV�RI�WKH�HOHFWULF�
WHOHJUDSKV��KLV�0DMHVW\¶V�IOHHW�PLJKW�UHFHLYH�ZDUQLQJ�RI�FRPLQJ�
VWRUPV�«´�
�
� 7KLV�OHG�WR�D�QHZ�WKHRU\�RI�VWRUPV��DERXW�ZKLFK�WKH�NLQJ�ZDV�YHU\�
FXULRXV��%\�GHJUHHV�,�HQGHDYRXUHG�WR�PDNH�LW�FOHDU��,�FLWHG��DV�DQ�
LOOXVWUDWLRQ��D�VWRUP�ZKLFK�KDG�RFFXUUHG�EXW�D�VKRUW�WLPH�EHIRUH�,�OHIW�
(QJODQG��7KH�GDPDJH�GRQH�E\�LW�DW�/LYHUSRRO�ZDV�YHU\�JUHDW��DQG�DW�
*ODVJRZ�LPPHQVH�«�,�DGGHG�WKDW�LI�WKHUH�KDG�EHHQ�HOHFWULF�
FRPPXQLFDWLRQ�EHWZHHQ�*HQRD�DQG�D�IHZ�RWKHU�SODFHV�WKH�SHRSOH�RI�
*ODVJRZ�PLJKW�KDYH�KDG�LQIRUPDWLRQ�RI�RQH�RI�WKRVH�VWRUPV�WZHQW\�IRXU�
KRXUV�SUHYLRXVO\�WR�LWV�DUULYDO�Ƈ�
�
� $V�IRU�WKH�HQJLQH��LW�KDG�WR�EH�IRUJRWWHQ�EHIRUH�LW�ZDV�UHPHPEHUHG��,W�
KDG�QR�REYLRXV�SURJHQ\��,W�UHPDWHULDOL]HG�OLNH�EXULHG�WUHDVXUH�DQG�LQVSLUHG�
D�VHQVH�RI�SX]]OHG�ZRQGHU��:LWK�WKH�FRPSXWHU�HUD�LQ�IXOO�VZLQJ��WKH�
KLVWRULDQ�-HQQ\�8JORZ�IHOW�LQ�%DEEDJH¶V�HQJLQHV�³D�GLIIHUHQW�VHQVH�RI�
DQDFKURQLVP�´Ƈ�6XFK�IDLOHG�LQYHQWLRQV��VKH�ZURWH��FRQWDLQ�³LGHDV�WKDW�OLH�
OLNH�\HOORZLQJ�EOXHSULQWV�LQ�GDUN�FXSERDUGV��WR�EH�VWXPEOHG�RQ�DIUHVK�E\�
ODWHU�JHQHUDWLRQV�´�
� 0HDQW�ILUVW�WR�JHQHUDWH�QXPEHU�WDEOHV��WKH�HQJLQH�LQ�LWV�PRGHUQ�IRUP�
LQVWHDG�UHQGHUHG�QXPEHU�WDEOHV�REVROHWH��'LG�%DEEDJH�DQWLFLSDWH�WKDW"�+H�
GLG�ZRQGHU�KRZ�WKH�IXWXUH�ZRXOG�PDNH�XVH�RI�KLV�YLVLRQ��+H�JXHVVHG�WKDW�
D�KDOI�FHQWXU\�ZRXOG�SDVV�EHIRUH�DQ\RQH�ZRXOG�WU\�DJDLQ�WR�FUHDWH�D�



JHQHUDO�SXUSRVH�FRPSXWLQJ�PDFKLQH��,Q�IDFW��LW�WRRN�PRVW�RI�D�FHQWXU\�IRU�
WKH�QHFHVVDU\�VXEVWUDWH�RI�WHFKQRORJ\�WR�EH�ODLG�GRZQ��³,I��XQZDUQHG�E\�
P\�H[DPSOH�´�KH�ZURWH�LQ�������³DQ\�PDQ�VKDOO�XQGHUWDNH�DQG�VKDOO�
VXFFHHG�LQ�UHDOO\�FRQVWUXFWLQJ�DQ�HQJLQH�HPERG\LQJ�LQ�LWVHOI�WKH�ZKROH�RI�
WKH�H[HFXWLYH�GHSDUWPHQW�RI�PDWKHPDWLFDO�DQDO\VLV�XSRQ�GLIIHUHQW�
SULQFLSOHV�RU�E\�VLPSOHU�PHFKDQLFDO�PHDQV��,�KDYH�QR�IHDU�RI�OHDYLQJ�P\�
UHSXWDWLRQ�LQ�KLV�FKDUJH��IRU�KH�DORQH�ZLOO�EH�IXOO\�DEOH�WR�DSSUHFLDWH�WKH�
QDWXUH�RI�P\�HIIRUWV�DQG�WKH�YDOXH�RI�WKHLU�UHVXOWV�´Ƈ�
� $V�KH�ORRNHG�WR�WKH�IXWXUH��KH�VDZ�D�VSHFLDO�UROH�IRU�RQH�WUXWK�DERYH�
DOO��³WKH�PD[LP��WKDW�NQRZOHGJH�LV�SRZHU�´�+H�XQGHUVWRRG�WKDW�OLWHUDOO\��
.QRZOHGJH�³LV�LWVHOI�WKH�JHQHUDWRU�RI�SK\VLFDO�IRUFH�´�KH�GHFODUHG��6FLHQFH�
JDYH�WKH�ZRUOG�VWHDP��DQG�VRRQ��KH�VXVSHFWHG��ZRXOG�WXUQ�WR�WKH�OHVV�
WDQJLEOH�SRZHU�RI�HOHFWULFLW\��³$OUHDG\�LW�KDV�QHDUO\�FKDLQHG�WKH�HWKHUHDO�
IOXLG�´�$QG�KH�ORRNHG�IXUWKHU��
�
� ,W�LV�WKH�VFLHQFH�RI�FDOFXODWLRQ²ZKLFK�EHFRPHV�FRQWLQXDOO\�PRUH�
QHFHVVDU\�DW�HDFK�VWHS�RI�RXU�SURJUHVV��DQG�ZKLFK�PXVW�XOWLPDWHO\�JRYHUQ�
WKH�ZKROH�RI�WKH�DSSOLFDWLRQV�RI�VFLHQFH�WR�WKH�DUWV�RI�OLIH��
�
� 6RPH�\HDUV�EHIRUH�KLV�GHDWK��KH�WROG�D�IULHQG�WKDW�KH�ZRXOG�JODGO\�
JLYH�XS�ZKDWHYHU�WLPH�KH�KDG�OHIW��LI�RQO\�KH�FRXOG�EH�DOORZHG�WR�OLYH�IRU�
WKUHH�GD\V��ILYH�FHQWXULHV�LQ�WKH�IXWXUH��
� $V�IRU�KLV�\RXQJ�IULHQG�$GD��FRXQWHVV�RI�/RYHODFH��VKH�GLHG�PDQ\�
\HDUV�EHIRUH�KLP²D�SURWUDFWHG��WRUWXURXV�GHDWK�IURP�FDQFHU�RI�WKH�ZRPE��
KHU�DJRQ\�EDUHO\�OHVVHQHG�E\�ODXGDQXP�DQG�FDQQDELV��)RU�D�ORQJ�WLPH�KHU�
IDPLO\�NHSW�IURP�KHU�WKH�WUXWK�RI�KHU�LOOQHVV��,Q�WKH�HQG�VKH�NQHZ�VKH�ZDV�
G\LQJ��³7KH\�VD\�WKDW�µFRPLQJ�HYHQWV�FDVW�WKHLU�VKDGRZV�EHIRUH�¶�´Ƈ�VKH�
ZURWH�WR�KHU�PRWKHU��³0D\�WKH\�QRW�VRPHWLPHV�FDVW�WKHLU�OLJKWV�EHIRUH"´�
7KH\�EXULHG�KHU�QH[W�WR�KHU�IDWKHU��
� 6KH��WRR��KDG�D�ODVW�GUHDP�RI�WKH�IXWXUH��³P\�EHLQJ�LQ�WLPH�DQ�
$XWRFUDW��LQ�P\�RZQ�ZD\�´Ƈ�6KH�ZRXOG�KDYH�UHJLPHQWV��PDUVKDOHG�EHIRUH�
KHU��7KH�LURQ�UXOHUV�RI�WKH�HDUWK�ZRXOG�KDYH�WR�JLYH�ZD\��$QG�RI�ZKDW�
ZRXOG�KHU�UHJLPHQWV�FRQVLVW"�³,�GR�QRW�DW�SUHVHQW�GLYXOJH��,�KDYH�KRZHYHU�



WKH�KRSH�WKDW�WKH\�ZLOO�EH�PRVW�KDUPRQLRXVO\�GLVFLSOLQHG�
WURRSV�²FRQVLVWLQJ�RI�YDVW�QXPEHUV��	�PDUFKLQJ�LQ�LUUHVLVWLEOH�SRZHU�WR�
WKH�VRXQG�RI�0XVLF��,V�QRW�WKLV�YHU\�P\VWHULRXV"�&HUWDLQO\�P\�WURRSV�PXVW�
FRQVLVW�RI�QXPEHUV��RU�WKH\�FDQ�KDYH�QR�H[LVWHQFH�DW�DOO�«�%XW�WKHQ��ZKDW�
DUH�WKHVH�1XPEHUV"�7KHUH�LV�D�ULGGOH²´�
� Ƈ�/HLEQL]�GUHDPHG�JUDQGO\�RI�PHFKDQL]LQJ�DOJHEUD�DQG�HYHQ�UHDVRQ�
LWVHOI��³:H�PD\�JLYH�ILQDO�SUDLVH�WR�WKH�PDFKLQH�´�KH�ZURWH��³,W�ZLOO�EH�
GHVLUDEOH�WR�DOO�ZKR�DUH�HQJDJHG�LQ�FRPSXWDWLRQV�«�WKH�PDQDJHUV�RI�
ILQDQFLDO�DIIDLUV��WKH�DGPLQLVWUDWRUV�RI�RWKHUV¶�HVWDWHV��PHUFKDQWV��
VXUYH\RUV��JHRJUDSKHUV��QDYLJDWRUV��DVWURQRPHUV�«�)RU�LW�LV�XQZRUWK\�RI�
H[FHOOHQW�PHQ�WR�ORVH�KRXUV�OLNH�VODYHV�LQ�WKH�ODERU�RI�FDOFXODWLRQ�´�
� Ƈ�$QRWKHU�JXHVW��&KDUOHV�'LFNHQV��SXW�VRPHWKLQJ�RI�%DEEDJH�LQWR�WKH�
FKDUDFWHU�RI�'DQLHO�'R\FH�LQ�/LWWOH�'RUULW��'R\FH�LV�DQ�LQYHQWRU�PLVWUHDWHG�
E\�WKH�JRYHUQPHQW�KH�WULHV�WR�VHUYH��³+H�LV�ZHOO�NQRZQ�DV�D�YHU\�
LQJHQLRXV�PDQ�«�+H�SHUIHFWV�DQ�LQYHQWLRQ��LQYROYLQJ�D�YHU\�FXULRXV�
VHFUHW�SURFHVV��RI�JUHDW�LPSRUWDQFH�WR�KLV�FRXQWU\�DQG�KLV�IHOORZ�FUHDWXUHV��
,�ZRQ¶W�VD\�KRZ�PXFK�PRQH\�LW�FRVW�KLP��RU�KRZ�PDQ\�\HDUV�RI�KLV�OLIH�KH�
KDG�EHHQ�DERXW�LW��EXW�KH�EURXJKW�LW�WR�SHUIHFWLRQ�´�'LFNHQV�DGGHG��³$�
FRPSRVHG�DQG�XQREWUXVLYH�VHOI�VXVWDLQPHQW�ZDV�QRWLFHDEOH�LQ�'DQLHO�
'R\FH²D�FDOP�NQRZOHGJH�WKDW�ZKDW�ZDV�WUXH�PXVW�UHPDLQ�WUXH�´�
 



5 | A NERVOUS SYSTEM FOR THE EARTH�
 
(What Can One Expect of a Few Wretched Wires?)�
�
� ,V�LW�D�IDFW²RU�KDYH�,�GUHDPW�LW²WKDW��E\�PHDQV�RI�HOHFWULFLW\��WKH�
ZRUOG�RI�PDWWHU�KDV�EHFRPH�D�JUHDW�QHUYH��YLEUDWLQJ�WKRXVDQGV�RI�PLOHV�LQ�
D�EUHDWKOHVV�SRLQW�RI�WLPH"�5DWKHU��WKH�URXQG�JOREH�LV�D�YDVW�KHDG��D�EUDLQ��
LQVWLQFW�ZLWK�LQWHOOLJHQFH��2U��VKDOO�ZH�VD\��LW�LV�LWVHOI�D�WKRXJKW��QRWKLQJ�
EXW�WKRXJKW��DQG�QR�ORQJHU�WKH�VXEVWDQFH�ZKLFK�ZH�GHHPHG�LW��
� ²1DWKDQLHO�+DZWKRUQH�������Ƈ�
�
� 7+5((�&/(5.6�,1�$�60$//�5220�8367$,56�LQ�WKH�)HUU\�
+RXVH�RI�-HUVH\�&LW\�KDQGOHG�WKH�HQWLUH�WHOHJUDSK�WUDIILF�RI�WKH�FLW\�RI�
1HZ�<RUN�LQ������DQG�GLG�QRW�KDYH�WR�ZRUN�YHU\�KDUG�Ƈ�7KH\�
DGPLQLVWHUHG�RQH�HQG�RI�D�VLQJOH�SDLU�RI�ZLUHV�OHDGLQJ�WR�%DOWLPRUH�DQG�
:DVKLQJWRQ��,QFRPLQJ�PHVVDJHV�ZHUH�ZULWWHQ�GRZQ�E\�KDQG��UHOD\HG�E\�
IHUU\�DFURVV�WKH�+XGVRQ�5LYHU�WR�WKH�/LEHUW\�6WUHHW�SLHU��DQG�GHOLYHUHG�WR�
WKH�ILUVW�RIILFH�RI�WKH�0DJQHWLF�7HOHJUDSK�&RPSDQ\�DW����:DOO�6WUHHW��
� ,Q�/RQGRQ��ZKHUH�WKH�ULYHU�FDXVHG�OHVV�GLIILFXOW\��FDSLWDOLVWV�IRUPHG�
WKH�(OHFWULF�7HOHJUDSK�&RPSDQ\�DQG�EHJDQ�WR�OD\�WKHLU�ILUVW�FRSSHU�ZLUHV��
WZLVWHG�LQWR�FDEOHV��FRYHUHG�ZLWK�JXWWD�SHUFKD��DQG�GUDZQ�WKURXJK�LURQ�
SLSHV��PDLQO\�DORQJVLGH�QHZ�UDLOURDG�WUDFNV��7R�KRXVH�WKH�FHQWUDO�RIILFH�
WKH�FRPSDQ\�UHQWHG�)RXQGHUV¶�+DOO��/RWKEXU\��RSSRVLWH�WKH�%DQN�RI�
(QJODQG��DQG�DGYHUWLVHG�LWV�SUHVHQFH�E\�LQVWDOOLQJ�DQ�HOHFWULF�
FORFN²PRGHUQ�DQG�DSW��IRU�DOUHDG\�UDLOURDG�WLPH�ZDV�WHOHJUDSKLF�WLPH��%\�
�����WKH�WHOHJUDSK�RIILFH�ERDVWHG�HLJKW�LQVWUXPHQWV��RSHUDWHG�GD\�DQG�
QLJKW��)RXU�KXQGUHG�EDWWHU\�FHOOV�SURYLGHG�WKH�SRZHU��³:H�VHH�EHIRUH�XV�D�
VWXFFRHG�ZDOO��RUQDPHQWHG�ZLWK�DQ�HOHFWULF�LOOXPLQDWHG�FORFN�´�UHSRUWHG�
$QGUHZ�:\QWHU��D�MRXUQDOLVW��LQ�������³:KR�ZRXOG�WKLQN�WKDW�EHKLQG�WKLV�
QDUURZ�IRUHKHDG�OD\�WKH�JUHDW�EUDLQ²LI�ZH�PD\�VR�WHUP�LW²RI�WKH�QHUYRXV�
V\VWHP�RI�%ULWDLQ"´Ƈ�+H�ZDV�QHLWKHU�WKH�ILUVW�QRU�WKH�ODVW�WR�OLNHQ�WKH�
HOHFWULF�WHOHJUDSK�WR�ELRORJLFDO�ZLULQJ��FRPSDULQJ�FDEOHV�WR�QHUYHV��WKH�
QDWLRQ��RU�WKH�ZKROH�HDUWK��WR�WKH�KXPDQ�ERG\�Ƈ�



� 7KH�DQDORJ\�OLQNHG�RQH�SHUSOH[LQJ�SKHQRPHQRQ�ZLWK�DQRWKHU��
(OHFWULFLW\�ZDV�DQ�HQLJPD�ZUDSSHG�LQ�P\VWHU\�YHUJLQJ�RQ�PDJLF��DQG�QR�
RQH�XQGHUVWRRG�QHUYHV��HLWKHU��1HUYHV�ZHUH�DW�OHDVW�NQRZQ�WR�FRQGXFW�D�
IRUP�RI�HOHFWULFLW\�DQG�WKXV��SHUKDSV��WR�VHUYH�DV�FRQGXLWV�IRU�WKH�EUDLQ¶V�
FRQWURO�RI�WKH�ERG\��$QDWRPLVWV�H[DPLQLQJ�QHUYH�ILEHUV�ZRQGHUHG�ZKHWKHU�
WKH\�PLJKW�EH�LQVXODWHG�ZLWK�WKH�ERG\¶V�RZQ�YHUVLRQ�RI�JXWWD�SHUFKD��
0D\EH�QHUYHV�ZHUH�QRW�MXVW�OLNH�ZLUHV��PD\EH�WKH\�ZHUH�ZLUHV��FDUU\LQJ�
PHVVDJHV�IURP�WKH�QHWKHU�UHJLRQV�WR�WKH�VHQVRULXP��$OIUHG�6PHH��LQ�KLV�
�����(OHPHQWV�RI�(OHFWUR�%LRORJ\��OLNHQHG�WKH�EUDLQ�WR�D�EDWWHU\�DQG�WKH�
QHUYHV�WR�³ELR�WHOHJUDSKV�´Ƈ�/LNH�DQ\�RYHUXVHG�PHWDSKRU��WKLV�RQH�VRRQ�
JUHZ�ULSH�IRU�VDWLUH��$�QHZVSDSHU�UHSRUWHU�LQ�0HQOR�3DUN��GLVFRYHULQJ�
7KRPDV�$��(GLVRQ�LQ�WKH�JULS�RI�D�KHDG�FROG��ZURWH��³7KH�GRFWRU�FDPH�DQG�
ORRNHG�DW�KLP��H[SODLQHG�WKH�UHODWLRQV�RI�WKH�WULJHPLQDO�QHUYHV�DQG�WKHLU�
DQDORJ\�WR�DQ�HOHFWULF�WHOHJUDSK�ZLWK�WKUHH�ZLUHV��DQG�REVHUYHG�
LQFLGHQWDOO\�WKDW�LQ�IDFLDO�QHXUDOJLD�HDFK�WRRWK�PLJKW�EH�UHJDUGHG�DV�D�
WHOHJUDSK�VWDWLRQ�ZLWK�DQ�RSHUDWRU�´Ƈ�:KHQ�WKH�WHOHSKRQH�DUULYHG��LW�
UHLQIRUFHG�WKH�DQDORJ\��³7KH�WLPH�LV�FORVH�DW�KDQG�´�GHFODUHG�6FLHQWLILF�
$PHULFDQ�LQ�������³ZKHQ�WKH�VFDWWHUHG�PHPEHUV�RI�FLYLOL]HG�FRPPXQLWLHV�
ZLOO�EH�DV�FORVHO\�XQLWHG��VR�IDU�DV�LQVWDQW�WHOHSKRQLF�FRPPXQLFDWLRQ�LV�
FRQFHUQHG��DV�WKH�YDULRXV�PHPEHUV�RI�WKH�ERG\�QRZ�DUH�E\�WKH�QHUYRXV�
V\VWHP�´Ƈ�&RQVLGHULQJ�KRZ�VSHFXODWLYH�WKH�DQDORJ\�ZDV��LW�WXUQHG�RXW�ZHOO��
1HUYHV�UHDOO\�GR�WUDQVPLW�PHVVDJHV��DQG�WKH�WHOHJUDSK�DQG�WHOHSKRQH�GLG�
EHJLQ�WR�WXUQ�KXPDQ�VRFLHW\��IRU�WKH�ILUVW�WLPH��LQWR�VRPHWKLQJ�OLNH�D�
FRKHUHQW�RUJDQLVP��
� ,Q�WKHLU�HDUOLHVW�GD\V�WKHVH�LQYHQWLRQV�LQVSLUHG�H[KLODUDWLRQ�ZLWKRXW�
SUHFHGHQW�LQ�WKH�DQQDOV�RI�WHFKQRORJ\��7KH�H[FLWHPHQW�SDVVHG�IURP�SODFH�
WR�SODFH�LQ�GDLO\�QHZVSDSHUV�DQG�PRQWKO\�PDJD]LQHV�DQG��PRUH�WR�WKH�
SRLQW��DORQJ�WKH�ZLUHV�WKHPVHOYHV��$�QHZ�VHQVH�RI�IXWXULW\�DURVH��D�VHQVH�
WKDW�WKH�ZRUOG�ZDV�LQ�D�VWDWH�RI�FKDQJH��WKDW�OLIH�IRU�RQH¶V�FKLOGUHQ�DQG�
JUDQGFKLOGUHQ�ZRXOG�EH�YHU\�GLIIHUHQW��DOO�EHFDXVH�RI�WKLV�IRUFH�DQG�LWV�
XVHV��³(OHFWULFLW\�LV�WKH�SRHWU\�RI�VFLHQFH�´Ƈ�DQ�$PHULFDQ�KLVWRULDQ�
GHFODUHG�LQ�������
� 1RW�WKDW�DQ\RQH�NQHZ�ZKDW�HOHFWULFLW\�ZDV��³$Q�LQYLVLEOH��LQWDQJLEOH��



LPSRQGHUDEOH�DJHQW�´Ƈ�VDLG�RQH�DXWKRULW\��(YHU\RQH�DJUHHG�WKDW�LW�
LQYROYHG�D�³SHFXOLDU�FRQGLWLRQ´�HLWKHU�RI�PROHFXOHV�RU�RI�WKH�HWKHU��LWVHOI�D�
QHEXORXV��DQG�XOWLPDWHO\�GRRPHG��FRQFHSWLRQ���7KRPDV�%URZQH��LQ�WKH�
VHYHQWHHQWK�FHQWXU\��GHVFULEHG�HOHFWULFDO�HIIOXYLD�DV�³WKUHDGV�RI�V\UXS��
ZKLFK�HORQJDWH�DQG�FRQWUDFW�´�,Q�WKH�HLJKWHHQWK��WKH�NLWH�IO\LQJ�%HQMDPLQ�
)UDQNOLQ�SURYHG�³WKH�VDPHQHVV�RI�OLJKWQLQJ�ZLWK�HOHFWULFLW\´²LGHQWLI\LQJ�
WKRVH�IHDUVRPH�EROWV�IURP�WKH�VN\�ZLWK�WKH�RGG�WHUUHVWULDO�VSDUNV�DQG�
FXUUHQWV��)UDQNOLQ�IROORZHG�WKH�$EEp�-HDQ�$QWRLQH�1ROOHW��D�QDWXUDO�
SKLORVRSKHU�DQG�D�ELW�RI�D�VKRZPDQ��ZKR�VDLG�LQ�������³(OHFWULFLW\�LQ�RXU�
KDQGV�LV�WKH�VDPH�DV�WKXQGHU�LQ�WKH�KDQGV�RI�QDWXUH´�DQG�WR�SURYH�LW�
RUJDQL]HG�DQ�H[SHULPHQW�HPSOR\LQJ�D�/H\GHQ�MDU�DQG�LURQ�ZLUH�WR�VHQG�D�
VKRFN�WKURXJK�WZR�KXQGUHG�&DUWKXVLDQ�PRQNV�DUUDQJHG�LQ�D�FLUFOH�RQH�
PLOH�DURXQG��)URP�WKH�PRQNV¶�DOPRVW�VLPXOWDQHRXV�KRSV��VWDUWV��MHUNV��DQG�
FULHV��RQORRNHUV�MXGJHG�WKDW�WKH�PHVVDJH²LWV�LQIRUPDWLRQ�FRQWHQW�VPDOO�
EXW�QRW�]HUR²VSHG�URXQG�WKH�FLUFOH�DW�IDQWDVWLF�VSHHG��
� /DWHU��LW�ZDV�0LFKDHO�)DUDGD\�LQ�(QJODQG�ZKR�GLG�PRUH�WKDQ�DQ\RQH�
WR�WXUQ�HOHFWULFLW\�IURP�PDJLF�WR�VFLHQFH��EXW�HYHQ�VR��LQ�������ZKHQ�
)DUDGD\�ZDV�DW�WKH�KHLJKW�RI�KLV�LQYHVWLJDWLRQV��'LRQ\VLXV�/DUGQHU��WKH�
VFLHQWLILF�ZULWHU�ZKR�VR�DGPLUHG�%DEEDJH��FRXOG�TXLWH�DFFXUDWHO\�GHFODUH��
³7KH�:RUOG�RI�6FLHQFH�LV�QRW�DJUHHG�DV�WR�WKH�SK\VLFDO�FKDUDFWHU�RI�
(OHFWULFLW\�´Ƈ�6RPH�EHOLHYHG�LW�WR�EH�D�IOXLG�³OLJKWHU�DQG�PRUH�VXEWOH´�WKDQ�
DQ\�JDV��RWKHUV�VXVSHFWHG�D�FRPSRXQG�RI�WZR�IOXLGV�³KDYLQJ�DQWDJRQLVWLF�
SURSHUWLHV´��DQG�VWLOO�RWKHUV�WKRXJKW�HOHFWULFLW\�ZDV�QRW�D�IOXLG�DW�DOO��EXW�
VRPHWKLQJ�DQDORJRXV�WR�VRXQG��³D�VHULHV�RI�XQGXODWLRQV�RU�YLEUDWLRQV�´�
+DUSHU¶V�0DJD]LQH�ZDUQHG�WKDW�³FXUUHQW´�ZDV�MXVW�D�PHWDSKRU�DQG�DGGHG�
P\VWHULRXVO\��³:H�DUH�QRW�WR�FRQFHLYH�RI�WKH�HOHFWULFLW\�DV�FDUU\LQJ�WKH�
PHVVDJH�WKDW�ZH�ZULWH��EXW�UDWKHU�DV�HQDEOLQJ�WKH�RSHUDWRU�DW�WKH�RWKHU�HQG�
RI�WKH�OLQH�WR�ZULWH�D�VLPLODU�RQH�´Ƈ�
� :KDWHYHU�LWV�QDWXUH��HOHFWULFLW\�ZDV�DSSUHFLDWHG�DV�D�QDWXUDO�IRUFH�
SODFHG�XQGHU�KXPDQ�FRQWURO��$�\RXQJ�1HZ�<RUN�QHZVSDSHU��7KH�7LPHV��
H[SODLQHG�LW�E\�ZD\�RI�FRQWUDVW�ZLWK�VWHDP��
�
� %RWK�RI�WKHP�DUH�SRZHUIXO�DQG�HYHQ�IRUPLGDEOH�DJHQWV�ZUHVWHG�IURP�



QDWXUH��E\�WKH�VNLOO�DQG�SRZHU�RI�PDQ��%XW�HOHFWULFLW\�LV�E\�IDU�WKH�VXEWOHVW�
HQHUJ\�RI�WKH�WZR��,W�LV�DQ�RULJLQDO�QDWXUDO�HOHPHQW��ZKLOH�VWHDP�LV�DQ�
DUWLILFLDO�SURGXFWLRQ�«�(OHFWULFLW\�FRPELQHG�ZLWK�PDJQHWLVP��LV�D�PRUH�
VXEMHFWLYH�DJHQW��DQG�ZKHQ�HYROYHG�IRU�WUDQVPLVVLRQ�LV�UHDG\�WR�JR�IRUWK��D�
VDIH�DQG�H[SHGLWLRXV�PHVVHQJHU�WR�WKH�HQGV�RI�WKH�KDELWDEOH�JOREH�Ƈ�
�
� /RRNLQJ�EDFN��UKDSVRGLVWV�IRXQG�WKH�PRGHUQ�DJH�IRUHWROG�LQ�D�YHUVH�
IURP�WKH�ERRN�RI�-RE��³&DQVW�WKRX�VHQG�OLJKWQLQJV��WKDW�WKH\�PD\�JR�DQG�
VD\�XQWR�WKHH��+HUH�ZH�DUH"´Ƈ�
� %XW�OLJKWQLQJ�GLG�QRW�VD\�DQ\WKLQJ²LW�GD]]OHG��FUDFNHG��DQG�EXUQHG��
EXW�WR�FRQYH\�D�PHVVDJH�ZRXOG�UHTXLUH�VRPH�LQJHQXLW\��,Q�KXPDQ�KDQGV��
HOHFWULFLW\�FRXOG�KDUGO\�DFFRPSOLVK�DQ\WKLQJ��DW�ILUVW��,W�FRXOG�QRW�PDNH�D�
OLJKW�EULJKWHU�WKDQ�D�VSDUN��,W�ZDV�VLOHQW��%XW�LW�FRXOG�EH�VHQW�DORQJ�ZLUHV�WR�
JUHDW�GLVWDQFHV²WKLV�ZDV�GLVFRYHUHG�HDUO\²DQG�LW�VHHPHG�WR�WXUQ�ZLUHV�
LQWR�IDLQW�PDJQHWV��7KRVH�ZLUHV�FRXOG�EH�ORQJ��QR�RQH�KDG�IRXQG�DQ\�OLPLW�
WR�WKH�UDQJH�RI�WKH�HOHFWULF�FXUUHQW��,W�WRRN�QR�WLPH�DW�DOO�WR�VHH�ZKDW�WKLV�
PHDQW�IRU�WKH�DQFLHQW�GUHDP�RI�ORQJ�GLVWDQFH�FRPPXQLFDWLRQ��,W�PHDQW�
V\PSDWKHWLF�QHHGOHV��
� 3UDFWLFDO�SUREOHPV�KDG�WR�EH�VROYHG��PDNLQJ�ZLUHV��LQVXODWLQJ�WKHP��
VWRULQJ�FXUUHQWV��PHDVXULQJ�WKHP��$�ZKROH�UHDOP�RI�HQJLQHHULQJ�KDG�WR�EH�
LQYHQWHG��$SDUW�IURP�WKH�HQJLQHHULQJ�ZDV�D�VHSDUDWH�SUREOHP��WKH�SUREOHP�
RI�WKH�PHVVDJH�LWVHOI��7KLV�ZDV�PRUH�D�ORJLF�SX]]OH�WKDQ�D�WHFKQLFDO�RQH��,W�
ZDV�D�SUREOHP�RI�FURVVLQJ�OHYHOV��IURP�NLQHWLFV�WR�PHDQLQJ��:KDW�IRUP�
ZRXOG�WKH�PHVVDJH�WDNH"�+RZ�ZRXOG�WKH�WHOHJUDSK�FRQYHUW�WKLV�IOXLG�LQWR�
ZRUGV"�%\�YLUWXH�RI�PDJQHWLVP��WKH�LQIOXHQFH�SURSDJDWHG�DFURVV�D�
GLVWDQFH�FRXOG�SHUIRUP�ZRUN�XSRQ�SK\VLFDO�REMHFWV��VXFK�DV�QHHGOHV��RU�
LURQ�ILOLQJV��RU�HYHQ�VPDOO�OHYHUV��3HRSOH�KDG�GLIIHUHQW�LGHDV��WKH�
HOHFWURPDJQHW�PLJKW�VRXQG�DQ�DODUXP�EHOO��PLJKW�JRYHUQ�WKH�PRWLRQ�RI�
ZKHHO�ZRUN��PLJKW�WXUQ�D�KDQGOH��ZKLFK�PLJKW�FDUU\�D�SHQFLO��EXW�
QLQHWHHQWK�FHQWXU\�HQJLQHHULQJ�ZDV�QRW�XS�WR�URERWLF�KDQGZULWLQJ���2U�WKH�
FXUUHQW�PLJKW�GLVFKDUJH�D�FDQQRQ��,PDJLQH�GLVFKDUJLQJ�D�FDQQRQ�E\�
VHQGLQJ�D�VLJQDO�IURP�PLOHV�DZD\��:RXOG�EH�LQYHQWRUV�QDWXUDOO\�ORRNHG�WR�
SUHYLRXV�FRPPXQLFDWLRQV�WHFKQRORJLHV��EXW�WKH�SUHFHGHQWV�ZHUH�PRVWO\�



WKH�ZURQJ�VRUW��
� %HIRUH�WKHUH�ZHUH�HOHFWULF�WHOHJUDSKV��WKHUH�ZHUH�MXVW�WHOHJUDSKV��OHV�
WpOpJUDSKHV��LQYHQWHG�DQG�QDPHG�E\�&ODXGH�&KDSSH�LQ�)UDQFH�GXULQJ�WKH�
5HYROXWLRQ�ƇƇ�7KH\�ZHUH�RSWLFDO��D�³WHOHJUDSK´�ZDV�D�WRZHU�IRU�VHQGLQJ�
VLJQDOV�WR�RWKHU�WRZHUV�LQ�OLQH�RI�VLJKW��7KH�WDVN�ZDV�WR�GHYLVH�D�VLJQDOLQJ�
V\VWHP�PRUH�HIILFLHQW�DQG�IOH[LEOH�WKDQ��VD\��ERQILUHV��:RUNLQJ�ZLWK�KLV�
PHVVDJLQJ�SDUWQHU��KLV�EURWKHU�,JQDFH��&ODXGH�WULHG�RXW�D�VHULHV�RI�
GLIIHUHQW�VFKHPHV��HYROYLQJ�RYHU�D�SHULRG�RI�\HDUV��
� 7KH�ILUVW�ZDV�SHFXOLDU�DQG�LQJHQLRXV��7KH�&KDSSH�EURWKHUV�VHW�D�SDLU�
RI�SHQGXOXP�FORFNV�WR�EHDW�LQ�V\QFKURQ\��HDFK�ZLWK�LWV�SRLQWHU�WXUQLQJ�
DURXQG�D�GLDO�DW�UHODWLYHO\�KLJK�VSHHG��7KH\�H[SHULPHQWHG�ZLWK�WKLV�LQ�WKHLU�
KRPHWRZQ��%U�ORQ��DERXW�RQH�KXQGUHG�PLOHV�ZHVW�RI�3DULV��,JQDFH��WKH�
VHQGHU��ZRXOG�ZDLW�WLOO�WKH�SRLQWHU�UHDFKHG�DQ�DJUHHG�QXPEHU�DQG�DW�WKDW�
LQVWDQW�VLJQDO�E\�ULQJLQJ�D�EHOO�RU�ILULQJ�D�JXQ�RU��PRUH�RIWHQ��EDQJLQJ�
XSRQ�D�FDVVHUROH��8SRQ�KHDULQJ�WKH�VRXQG��&ODXGH��VWDWLRQHG�D�TXDUWHU�
PLOH�DZD\��ZRXOG�UHDG�WKH�DSSURSULDWH�QXPEHU�RII�KLV�RZQ�FORFN��+H�
FRXOG�FRQYHUW�QXPEHU�WR�ZRUGV�E\�ORRNLQJ�WKHP�XS�LQ�D�SUHDUUDQJHG�OLVW��
7KLV�QRWLRQ�RI�FRPPXQLFDWLRQ�YLD�V\QFKURQL]HG�FORFNV�UHDSSHDUHG�LQ�WKH�
WZHQWLHWK�FHQWXU\��LQ�SK\VLFLVWV¶�WKRXJKW�H[SHULPHQWV�DQG�LQ�HOHFWURQLF�
GHYLFHV��EXW�LQ������LW�OHG�QRZKHUH��2QH�GUDZEDFN�ZDV�WKDW�WKH�WZR�
VWDWLRQV�KDG�WR�EH�OLQNHG�ERWK�E\�VLJKW�DQG�E\�VRXQG²DQG�LI�WKH\�ZHUH��
WKH�FORFNV�KDG�OLWWOH�WR�DGG��$QRWKHU�ZDV�WKH�SUREOHP�RI�JHWWLQJ�WKH�FORFNV�
V\QFKURQL]HG�LQ�WKH�ILUVW�SODFH�DQG�NHHSLQJ�WKHP�V\QFKURQL]HG��8OWLPDWHO\��
IDVW�ORQJ�GLVWDQFH�PHVVDJLQJ�ZDV�ZKDW�PDGH�V\QFKURQL]DWLRQ�
SRVVLEOH²QRW�WKH�UHYHUVH��7KH�VFKHPH�FROODSVHG�XQGHU�WKH�ZHLJKW�RI�LWV�
RZQ�FOHYHUQHVV��
� 0HDQZKLOH�WKH�&KDSSHV�PDQDJHG�WR�GUDZ�PRUH�RI�WKHLU�EURWKHUV��
3LHUUH�DQG�5HQp��LQWR�WKH�SURMHFW��ZLWK�D�FRUSV�RI�PXQLFLSDO�RIILFHUV�DQG�
UR\DO�QRWDULHV�WR�EHDU�ZLWQHVV�Ƈ�7KH�QH[W�DWWHPSW�GLVSHQVHG�ZLWK�
FORFNZRUN�DQG�VRXQG��7KH�&KDSSHV�FRQVWUXFWHG�D�ODUJH�ZRRGHQ�IUDPH�
ZLWK�ILYH�VOLGLQJ�VKXWWHUV��WR�EH�UDLVHG�DQG�ORZHUHG�ZLWK�SXOOH\V��%\�XVLQJ�
HDFK�SRVVLEOH�FRPELQDWLRQ��WKLV�³WHOHJUDSK´�FRXOG�WUDQVPLW�DQ�DOSKDEHW�RI�
WKLUW\�WZR�V\PEROV²����DQRWKHU�ELQDU\�FRGH��WKRXJK�WKH�GHWDLOV�GR�QRW�



VXUYLYH��&ODXGH�ZDV�SOHDGLQJ�IRU�PRQH\�IURP�WKH�QHZO\�IRUPHG�
/HJLVODWLYH�$VVHPEO\��VR�KH�WULHG�WKLV�KRSHIXO�PHVVDJH�IURP�%U�ORQ��
³/¶$VVHPEOHp�QDWLRQDOH�UpFRPSHQVHUD�OHV�H[SHULHQFHV�XWLOHV�DX�SXEOLF´�
�³7KH�1DWLRQDO�$VVHPEO\�ZLOO�UHZDUG�H[SHULPHQWV�XVHIXO�WR�WKH�SXEOLF´���
7KH�HLJKW�ZRUGV�WRRN���PLQXWHV�����VHFRQGV�WR�WUDQVPLW��DQG�WKH\�IDLOHG�WR�
FRPH�WUXH��
� 5HYROXWLRQDU\�)UDQFH�ZDV�ERWK�D�JRRG�DQG�D�EDG�SODFH�IRU�
PRGHUQLVWLF�H[SHULPHQWDWLRQ��:KHQ�&ODXGH�HUHFWHG�D�SURWRW\SH�WHOHJUDSK�
LQ�WKH�SDUF�6DLQW�)DUJHDX��LQ�WKH�QRUWKHDVW�RI�3DULV��D�VXVSLFLRXV�PRE�
EXUQHG�LW�WR�WKH�JURXQG��IHDUIXO�RI�VHFUHW�PHVVDJLQJ��&LWL]HQ�&KDSSH�
FRQWLQXHG�ORRNLQJ�IRU�D�WHFKQRORJ\�DV�VZLIW�DQG�UHOLDEOH�DV�WKDW�RWKHU�QHZ�
GHYLFH��WKH�JXLOORWLQH��+H�GHVLJQHG�DQ�DSSDUDWXV�ZLWK�D�JUHDW�FURVVEHDP�
VXSSRUWLQJ�WZR�JLDQW�DUPV�PDQLSXODWHG�E\�URSHV��/LNH�VR�PDQ\�HDUO\�
PDFKLQHV��WKLV�ZDV�VRPHZKDW�DQWKURSRPRUSKLF�LQ�IRUP��7KH�DUPV�FRXOG�
WDNH�DQ\�RI�VHYHQ�DQJOHV��DW����GHJUHH�LQFUHPHQWV��QRW�HLJKW��EHFDXVH�RQH�
ZRXOG�OHDYH�WKH�DUP�KLGGHQ�EHKLQG�WKH�EHDP���DQG�WKH�EHDP��WRR��FRXOG�
URWDWH��DOO�XQGHU�WKH�FRQWURO�RI�DQ�RSHUDWRU�GRZQ�EHORZ��PDQLSXODWLQJ�D�
V\VWHP�RI�FUDQNV�DQG�SXOOH\V��7R�SHUIHFW�WKLV�FRPSOH[�PHFKDQLVP�&KDSSH�
HQOLVWHG�$EUDKDP�/RXLV�%UHJXHW��WKH�ZHOO�NQRZQ�ZDWFKPDNHU��
� $V�LQWULFDWH�DV�WKH�FRQWURO�SUREOHP�ZDV��WKH�TXHVWLRQ�RI�GHYLVLQJ�D�
VXLWDEOH�FRGH�SURYHG�HYHQ�PRUH�GLIILFXOW��)URP�D�VWULFWO\�PHFKDQLFDO�SRLQW�
RI�YLHZ��WKH�DUPV�DQG�WKH�EHDP�FRXOG�WDNH�DQ\�DQJOH�DW�DOO²WKH�
SRVVLELOLWLHV�ZHUH�LQILQLWH²EXW�IRU�HIILFLHQW�VLJQDOLQJ�&KDSSH�KDG�WR�OLPLW�
WKH�SRVVLELOLWLHV��7KH�IHZHU�PHDQLQJIXO�SRVLWLRQV��WKH�OHVV�OLNHOLKRRG�RI�
FRQIXVLRQ��+H�FKRVH�RQO\�WZR�IRU�WKH�FURVVEHDP��RQ�WRS�RI�WKH�VHYHQ�IRU�
HDFK�DUP��JLYLQJ�D�V\PERO�VSDFH�RI����SRVVLEOH�DUUDQJHPHQWV����î���î�����
5DWKHU�WKDQ�MXVW�XVH�WKHVH�IRU�OHWWHUV�DQG�QXPHUDOV��&KDSSH�VHW�RXW�WR�
GHYLVH�DQ�HODERUDWH�FRGH��&HUWDLQ�VLJQDOV�ZHUH�UHVHUYHG�IRU�HUURU�
FRUUHFWLRQ�DQG�FRQWURO��VWDUW�DQG�VWRS��DFNQRZOHGJPHQW��GHOD\��FRQIOLFW��D�
WRZHU�FRXOG�QRW�VHQG�PHVVDJHV�LQ�ERWK�GLUHFWLRQV�DW�RQFH���DQG�IDLOXUH��
2WKHUV�ZHUH�XVHG�LQ�SDLUV��SRLQWLQJ�WKH�RSHUDWRU�WR�SDJHV�DQG�OLQH�QXPEHUV�
LQ�VSHFLDO�FRGH�ERRNV�ZLWK�PRUH�WKDQ�HLJKW�WKRXVDQG�SRWHQWLDO�HQWULHV��
ZRUGV�DQG�V\OODEOHV�DV�ZHOO�DV�SURSHU�QDPHV�RI�SHRSOH�DQG�SODFHV��$OO�WKLV�



UHPDLQHG�D�FDUHIXOO\�JXDUGHG�VHFUHW��$IWHU�DOO��WKH�PHVVDJHV�ZHUH�WR�EH�
EURDGFDVW�LQ�WKH�VN\��IRU�DQ\RQH�WR�VHH��&KDSSH�WRRN�LW�IRU�JUDQWHG�WKDW�WKH�
WHOHJUDSK�QHWZRUN�RI�ZKLFK�KH�GUHDPHG�ZRXOG�EH�D�GHSDUWPHQW�RI�WKH�
VWDWH��JRYHUQPHQW�RZQHG�DQG�RSHUDWHG��+H�VDZ�LW�QRW�DV�DQ�LQVWUXPHQW�RI�
NQRZOHGJH�RU�RI�ULFKHV��EXW�DV�DQ�LQVWUXPHQW�RI�SRZHU��³7KH�GD\�ZLOO�
FRPH�´�KH�ZURWH��³ZKHQ�WKH�*RYHUQPHQW�ZLOO�EH�DEOH�WR�DFKLHYH�WKH�
JUDQGHVW�LGHD�ZH�FDQ�SRVVLEO\�KDYH�RI�SRZHU��E\�XVLQJ�WKH�WHOHJUDSK�
V\VWHP�LQ�RUGHU�WR�VSUHDG�GLUHFWO\��HYHU\�GD\��HYHU\�KRXU��DQG�
VLPXOWDQHRXVO\��LWV�LQIOXHQFH�RYHU�WKH�ZKROH�UHSXEOLF�´Ƈ�
� :LWK�WKH�FRXQWU\�DW�ZDU�DQG�DXWKRULW\�QRZ�UHVLGLQJ�ZLWK�WKH�1DWLRQDO�
&RQYHQWLRQ��&KDSSH�PDQDJHG�WR�JDLQ�WKH�DWWHQWLRQ�RI�VRPH�LQIOXHQWLDO�
OHJLVODWRUV��³&LWL]HQ�&KDSSH�RIIHUV�DQ�LQJHQLRXV�PHWKRG�WR�ZULWH�LQ�WKH�DLU��
XVLQJ�D�VPDOO�QXPEHU�RI�V\PEROV��VLPSO\�IRUPHG�IURP�VWUDLJKW�OLQH�
VHJPHQWV�´Ƈ�UHSRUWHG�RQH�RI�WKHP��*LOEHUW�5RPPH��LQ�������+H�SHUVXDGHG�
WKH�&RQYHQWLRQ�WR�DSSURSULDWH�VL[�WKRXVDQG�IUDQFV�IRU�WKH�FRQVWUXFWLRQ�RI�
WKUHH�WHOHJUDSK�WRZHUV�LQ�D�OLQH�QRUWK�RI�3DULV��VHYHQ�WR�QLQH�PLOHV�DSDUW��
7KH�&KDSSH�EURWKHUV�PRYHG�UDSLGO\�QRZ�DQG�E\�WKH�HQG�RI�VXPPHU�
DUUDQJHG�D�WULXPSKDQW�GHPRQVWUDWLRQ�IRU�WKH�ZDWFKLQJ�GHSXWLHV��7KH�
GHSXWLHV�OLNHG�ZKDW�WKH\�VDZ��D�PHDQV�RI�UHFHLYLQJ�QHZV�IURP�WKH�PLOLWDU\�
IURQWLHU�DQG�WUDQVPLWWLQJ�WKHLU�RUGHUV�DQG�GHFUHHV��7KH\�JDYH�&KDSSH�D�
VDODU\��WKH�XVH�RI�D�JRYHUQPHQW�KRUVH��DQG�DQ�RIILFLDO�DSSRLQWPHQW�WR�WKH�
SRVW�RI�LQJpQLHXU�WpOpJUDSKH��+H�EHJDQ�ZRUN�RQ�D�OLQH�RI�VWDWLRQV�����
PLOHV�ORQJ��IURP�WKH�/RXYUH�LQ�3DULV�WR�/LOOH��RQ�WKH�QRUWKHUQ�ERUGHU��,Q�
OHVV�WKDQ�D�\HDU�KH�KDG�HLJKWHHQ�LQ�RSHUDWLRQ��DQG�WKH�ILUVW�PHVVDJHV�
DUULYHG�IURP�/LOOH��KDSSLO\��QHZV�RI�YLFWRULHV�RYHU�WKH�3UXVVLDQV�DQG�
$XVWULDQV��7KH�&RQYHQWLRQ�ZDV�HFVWDWLF��2QH�GHSXW\�QDPHG�D�SDQWKHRQ�RI�
IRXU�JUHDW�KXPDQ�LQYHQWLRQV��SULQWLQJ��JXQSRZGHU��WKH�FRPSDVV��DQG�³WKH�
ODQJXDJH�RI�WHOHJUDSK�VLJQV�´Ƈ�+H�ZDV�ULJKW�WR�IRFXV�RQ�WKH�ODQJXDJH��,Q�
WHUPV�RI�KDUGZDUH²URSHV��OHYHUV��DQG�ZRRGHQ�EHDPV²WKH�&KDSSHV�KDG�
LQYHQWHG�QRWKLQJ�QHZ��
�
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�
� &RQVWUXFWLRQ�EHJDQ�RQ�VWDWLRQV�LQ�EUDQFKHV�H[WHQGLQJ�HDVW�WR�
6WUDVERXUJ��ZHVW�WR�%UHVW��DQG�VRXWK�WR�/\RQ��:KHQ�1DSROHRQ�%RQDSDUWH�
VHL]HG�SRZHU�LQ�������KH�RUGHUHG�D�PHVVDJH�VHQW�LQ�HYHU\�
GLUHFWLRQ²³3DULV�HVW�WUDQTXLOOH�HW�OHV�ERQV�FLWR\HQV�VRQW�FRQWHQWV´��³3DULV�
LV�TXLHW�DQG�WKH�JRRG�FLWL]HQV�DUH�KDSS\´�²DQG�VRRQ�FRPPLVVLRQHG�D�OLQH�
RI�QHZ�VWDWLRQV�DOO�WKH�ZD\�WR�0LODQ��7KH�WHOHJUDSK�V\VWHP�ZDV�VHWWLQJ�D�
QHZ�VWDQGDUG�IRU�VSHHG�RI�FRPPXQLFDWLRQ��VLQFH�WKH�RQO\�UHDO�FRPSHWLWLRQ�
ZDV�D�ULGHU�RQ�KRUVHEDFN��%XW�VSHHG�FRXOG�EH�PHDVXUHG�LQ�WZR�ZD\V��LQ�
WHUPV�RI�GLVWDQFH�RU�LQ�WHUPV�RI�V\PEROV�DQG�ZRUGV��&KDSSH�RQFH�FODLPHG�
WKDW�D�VLJQDO�FRXOG�JR�IURP�7RXORQ�WR�3DULV²D�OLQH�RI�����VWDWLRQV�DFURVV�
����PLOHV²LQ�MXVW�WHQ�RU�WZHOYH�PLQXWHV�Ƈ�%XW�KH�FRXOG�QRW�PDNH�WKDW�



FODLP�IRU�D�IXOO�PHVVDJH��HYHQ�D�UHODWLYHO\�VKRUW�RQH��7KUHH�VLJQDOV�SHU�
PLQXWH�ZDV�WKH�PRVW�WKDW�FRXOG�EH�H[SHFWHG�RI�HYHQ�WKH�IDVWHVW�WHOHJUDSK�
RSHUDWRU��7KH�QH[W�RSHUDWRU�LQ�WKH�FKDLQ��ZDWFKLQJ�WKURXJK�D�WHOHVFRSH��
KDG�WR�ORJ�HDFK�VLJQDO�E\�KDQG�LQ�D�QRWHERRN��UHSURGXFH�LW�E\�WXUQLQJ�KLV�
RZQ�FUDQNV�DQG�SXOOH\V��DQG�ZDWFK�WR�PDNH�VXUH�LW�ZDV�UHFHLYHG�FRUUHFWO\�
E\�WKH�QH[W�VWDWLRQ��7KH�VLJQDO�FKDLQ�ZDV�YXOQHUDEOH�DQG�GHOLFDWH��UDLQ��IRJ��
RU�DQ�LQDWWHQWLYH�RSHUDWRU�ZRXOG�EUHDN�DQ\�PHVVDJH��:KHQ�VXFFHVV�UDWHV�
ZHUH�PHDVXUHG�LQ�WKH�����V��RQO\�WZR�RXW�RI�WKUHH�PHVVDJHV�ZHUH�IRXQG�WR�
DUULYH�ZLWKLQ�D�GD\�GXULQJ�WKH�ZDUP�PRQWKV��DQG�LQ�ZLQWHU�WKH�UDWH�
GURSSHG�WR�RQH�LQ�WKUHH��&RGLQJ�DQG�GHFRGLQJ�WRRN�WLPH��WRR��EXW�RQO\�DW�
WKH�EHJLQQLQJ�DQG�HQG�RI�WKH�OLQH��2SHUDWRUV�DW�LQWHUPHGLDWH�VWDWLRQV�ZHUH�
PHDQW�WR�UHOD\�VLJQDOV�ZLWKRXW�XQGHUVWDQGLQJ�WKHP��,QGHHG��PDQ\�
VWDWLRQDLUHV�ZHUH�LOOLWHUDWH��
�
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�
� :KHQ�PHVVDJHV�GLG�DUULYH��WKH\�FRXOG�QRW�DOZD\V�EH�WUXVWHG��0DQ\�
UHOD\�VWDWLRQV�PHDQW�PDQ\�FKDQFHV�IRU�HUURU��&KLOGUHQ�HYHU\ZKHUH�NQRZ�
WKLV��IURP�SOD\LQJ�WKH�PHVVDJLQJ�JDPH�NQRZQ�LQ�%ULWDLQ�DV�&KLQHVH�
:KLVSHUV��LQ�&KLQD�DV ��LQ�7XUNH\�DV�)URP�(DU�WR�(DU��DQG�LQ�
WKH�PRGHUQ�8QLWHG�6WDWHV�VLPSO\�DV�7HOHSKRQH��:KHQ�KLV�FROOHDJXHV�
GLVUHJDUGHG�WKH�SUREOHP�RI�HUURU�FRUUHFWLRQ��,JQDFH�&KDSSH�FRPSODLQHG��
³7KH\�KDYH�SUREDEO\�QHYHU�SHUIRUPHG�H[SHULPHQWV�ZLWK�PRUH�WKDQ�WZR�RU�
WKUHH�VWDWLRQV�´Ƈ�
� 7RGD\�WKH�ROG�WHOHJUDSKV�DUH�IRUJRWWHQ��EXW�WKH\�ZHUH�D�VHQVDWLRQ�LQ�
WKHLU�WLPH��,Q�/RQGRQ��D�'UXU\�/DQH�HQWHUWDLQHU�DQG�VRQJZULWHU�QDPHG�
&KDUOHV�'LEGLQ�SXW�WKH�LQYHQWLRQ�LQWR�D������PXVLFDO�VKRZ�DQG�IRUHVDZ�D�



PDUYHORXV�IXWXUH��
�
� ,I�\RX¶OO�RQO\�MXVW�SURPLVH�\RX¶OO�QRQH�RI�\RX�ODXJK��
� ,¶OO�EH�DIWHU�H[SODLQLQJ�WKH�)UHQFK�WHOHJUDSK��
� $�PDFKLQH�WKDW¶V�HQGRZ¶G�ZLWK�VXFK�ZRQGHUIXO�SRZ¶U��
� ,W�ZULWHV��UHDGV��DQG�VHQGV�QHZV�ILIW\�PLOHV�LQ�DQ�KRXU��
� «�
�
� 2K��WKH�GDEEOHUV�LQ�ORWW¶ULHV�ZLOO�JURZ�ULFK�DV�-HZV��
� ¶6WHDG�RI�IO\LQJ�RI�SLJHRQV��WR�EULQJ�WKHP�WKH�QHZV��
� 7KH\¶OO�D�WHOHJUDSK�SODFH�XSRQ�2OG�2UPRQG�4XD\��
� 3XW�DQRWKHU�¶ERDUG�VKLS��LQ�WKH�PLGVW�RI�WKH�VHD��
� «�
�
� $GLHX��SHQQ\�SRVWV��PDLOV�DQG�FRDFKHV��DGLHX��
� <RXU�RFFXSDWLRQ¶V�JRQH��¶WLV�DOO�RYHU�ZLG�\RX��
� ,Q�\RXU�SODFH��WHOHJUDSKV�RQ�RXU�KRXVHV�ZH¶OO�VHH��
� 7R�WHOO�WLPH��FRQGXFW�OLJKWQLQJ��GU\�VKLUWV��DQG�VHQG�QHZV�Ƈ�
�
� 7KH�WHOHJUDSK�WRZHUV�VSUHDG�DFURVV�(XURSH�DQG�EH\RQG��DQG�WKHLU�
UXLQV�GRW�WKH�FRXQWU\VLGHV�WRGD\��7HOHJUDSK�+LOO��7HOHJUDIEHUJHW��
7HOHJUDSKHQ�%HUJ�DUH�YHVWLJLDO�SODFH�QDPHV��6ZHGHQ��'HQPDUN��DQG�
%HOJLXP�ZHUH�HDUO\�WR�GHYHORS�V\VWHPV�RQ�WKH�)UHQFK�PRGHO��*HUPDQ\�
VRRQ�IROORZHG��$�OLQH�EHWZHHQ�&DOFXWWD�DQG�&KXQDU�EHJDQ�RSHUDWLQJ�LQ�
������EHWZHHQ�$OH[DQGULD�DQG�&DLUR�LQ�������DQG�LQ�5XVVLD��1LFKRODV�,�
RUJDQL]HG�����VWDWLRQV�IURP�:DUVDZ�WR�6W��3HWHUVEXUJ�DQG�0RVFRZ��7KH\�
KHOG�GRPLQLRQ�RYHU�WKH�ZRUOG¶V�FRPPXQLFDWLRQ�DQG�WKHQ��IDVWHU�WKDQ�WKH\�
KDG�DULVHQ��ZHQW�REVROHWH��&RORQHO�7DOLDIHUUR�6KDIIQHU��D�.HQWXFN\�
LQYHQWRU�DQG�KLVWRULDQ��WUDYHOHG�WR�5XVVLD�LQ������DQG�ZDV�VWUXFN�E\�WKH�
WRZHUV¶�KHLJKW�DQG�WKHLU�EHDXW\��WKH�FDUH�WDNHQ�ZLWK�WKHLU�SDLQWLQJ�DQG�
ODQGVFDSLQJ�ZLWK�IORZHUV��DQG�E\�WKHLU�VXGGHQ��XQLYHUVDO�GHDWK��
�
� 7KHVH�VWDWLRQV�DUH�QRZ�VLOHQW��1R�PRYHPHQWV�RI�WKH�LQGLFDWRUV�DUH�WR�



EH�VHHQ��7KH\�DUH�VWLOO�XSRQ�WKHLU�KLJK�SRVLWLRQV��IDVW�\LHOGLQJ�WR�WKH�
ZDVWLQJ�KDQG�RI�WLPH��7KH�HOHFWULF�ZLUH��WKRXJK�OHVV�JUDQG�LQ�LWV�
DSSHDUDQFH��WUDYHUVHV�WKH�HPSLUH��DQG�ZLWK�EXUQLQJ�IODPHV�LQVFULEHV�LQ�WKH�
GLVWDQFH�WKH�ZLOO�RI�WKH�HPSHURU�WR�VL[W\�VL[�PLOOLRQV�RI�KXPDQ�EHLQJV�
VFDWWHUHG�RYHU�KLV�ZLGH�VSUHDG�GRPLQLRQV�Ƈ�
�
� ,Q�6KDIIQHU¶V�PLQG�WKLV�ZDV�D�RQH�ZD\�FRQYHUVDWLRQ��7KH�VL[W\�VL[�
PLOOLRQV�ZHUH�QRW�WDONLQJ�EDFN�WR�WKH�HPSHURU��QRU�WR�RQH�DQRWKHU��
� :KDW�ZDV�WR�EH�VDLG��ZKHQ�ZULWLQJ�LQ�WKH�DLU"�&ODXGH�&KDSSH�KDG�
SURSRVHG��³$Q\WKLQJ�WKDW�FRXOG�EH�WKH�VXEMHFW�RI�D�FRUUHVSRQGHQFH�´Ƈ�%XW�
KLV�H[DPSOH²³/XNQHU�KDV�OHIW�IRU�0RQV�WR�EHVLHJH�WKDW�FLW\��%HQGHU�LV�
DGYDQFLQJ�IRU�LWV�GHIHQVH´²PDGH�FOHDU�ZKDW�KH�PHDQW��GLVSDWFKHV�RI�
PLOLWDU\�DQG�VWDWH�LPSRUW��/DWHU�&KDSSH�SURSRVHG�VHQGLQJ�RWKHU�W\SHV�RI�
LQIRUPDWLRQ��VKLSSLQJ�QHZV��DQG�ILQDQFLDO�TXRWDWLRQV�IURP�ERXUVHV�DQG�
VWRFN�H[FKDQJHV��1DSROHRQ�ZRXOG�QRW�DOORZ�LW��WKRXJK�KH�GLG�XVH�WKH�
WHOHJUDSK�WR�SURFODLP�WKH�ELUWK�RI�KLV�VRQ��1DSROHRQ�,,��LQ�������$�
FRPPXQLFDWLRQV�LQIUDVWUXFWXUH�EXLOW�ZLWK�HQRUPRXV�JRYHUQPHQW�
LQYHVWPHQW�DQG�FDSDEOH�RI�WUDQVPLWWLQJ�VRPH�KXQGUHGV�RI�WRWDO�ZRUGV�SHU�
GD\�FRXOG�KDUGO\�EH�XVHG�IRU�SULYDWH�PHVVDJLQJ��7KDW�ZDV�
XQLPDJLQDEOH²DQG�ZKHQ��LQ�WKH�QH[W�FHQWXU\��LW�EHFDPH�LPDJLQDEOH��
VRPH�JRYHUQPHQWV�IRXQG�LW�XQGHVLUDEOH��1R�VRRQHU�GLG�HQWUHSUHQHXUV�
EHJLQ�WR�RUJDQL]H�SULYDWH�WHOHJUDSK\�WKDQ�)UDQFH�EDQQHG�LW�RXWULJKW��DQ�
�����ODZ�PDQGDWHG�LPSULVRQPHQW�DQG�ILQHV�IRU�³DQ\RQH�SHUIRUPLQJ�
XQDXWKRUL]HG�WUDQVPLVVLRQV�RI�VLJQDOV�IURP�RQH�SODFH�WR�DQRWKHU��ZLWK�WKH�
DLG�RI�WHOHJUDSKLF�PDFKLQHV�RU�E\�DQ\�RWKHU�PHDQV�´Ƈ�7KH�LGHD�RI�D�JOREDO�
QHUYRXV�V\VWHP�KDG�WR�DULVH�HOVHZKHUH��,Q�WKH�QH[W�\HDU��������WKH�)UHQFK�
DXWKRULWLHV�UHFHLYHG�D�YLVLW�IURP�DQ�$PHULFDQ�ZLWK�D�SURSRVDO�IRU�D�
³WHOHJUDSK´�XWLOL]LQJ�HOHFWULFDO�ZLUHV��6DPXHO�)��%��0RUVH��7KH\�WXUQHG�
KLP�GRZQ�IODW��&RPSDUHG�WR�WKH�PDMHVWLF�VHPDSKRUH��HOHFWULFLW\�VHHPHG�
JLPFUDFN�DQG�LQVHFXUH��1R�RQH�FRXOG�LQWHUIHUH�ZLWK�WHOHJUDSK�VLJQDOV�LQ�
WKH�VN\��EXW�ZLUH�FRXOG�EH�FXW�E\�VDERWHXUV��-XOHV�*X\RW��D�SK\VLFLDQ�DQG�
VFLHQWLVW�DVVLJQHG�WR�DVVHVV�WKH�WHFKQRORJ\��VQLIIHG��³:KDW�FDQ�RQH�H[SHFW�
RI�D�IHZ�ZUHWFKHG�ZLUHV"´Ƈ�:KDW�LQGHHG��
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� 7KH�FDUH�DQG�IHHGLQJ�RI�WKH�GHOLFDWH�JDOYDQLF�LPSXOVH�SUHVHQWHG�D�
KDUVK�VHW�RI�WHFKQLFDO�FKDOOHQJHV��DQG�D�GLIIHUHQW�VHW�DSSHDUHG�ZKHUH�
HOHFWULFLW\�PHW�ODQJXDJH��ZKHUH�ZRUGV�KDG�WR�EH�WUDQVPXWHG�LQWR�D�
WZLQNOLQJ�LQ�WKH�ZLUH��7KH�FURVVLQJ�SRLQW�EHWZHHQ�HOHFWULFLW\�DQG�
ODQJXDJH²DOVR�WKH�LQWHUIDFH�EHWZHHQ�GHYLFH�DQG�KXPDQ²UHTXLUHG�QHZ�
LQJHQXLW\��0DQ\�GLIIHUHQW�VFKHPHV�RFFXUUHG�WR�LQYHQWRUV��9LUWXDOO\�DOO�
ZHUH�EDVHG�LQ�RQH�ZD\�RU�DQRWKHU�RQ�WKH�ZULWWHQ�DOSKDEHW��HPSOR\LQJ�
OHWWHUV�DV�DQ�LQWHUPHGLDWH�OD\HU��7KLV�VHHPHG�VR�QDWXUDO�DV�WR�EH�QRW�ZRUWK�
UHPDUNLQJ��7HOHJUDSK�PHDQW�³IDU�ZULWLQJ�´�DIWHU�DOO��6R�LQ������
*HRUJHV�/RXLV�/H�6DJH�RI�*HQHYD�DUUDQJHG�WZHQW\�IRXU�VHSDUDWH�ZLUHV�WR�
GHVLJQDWH�WZHQW\�IRXU�OHWWHUV��HDFK�ZLUH�FRQYH\LQJ�MXVW�HQRXJK�FXUUHQW�WR�
VWLU�D�SLHFH�RI�JROG�OHDI�RU�D�SLWK�EDOO�VXVSHQGHG�LQ�D�JODVV�MDU�RU�³RWKHU�
ERGLHV�WKDW�FDQ�EH�DV�HDVLO\�DWWUDFWHG��DQG�DUH��DW�WKH�VDPH�WLPH��HDVLO\�
YLVLEOH�´Ƈ�7KDW�ZDV�WRR�PDQ\�ZLUHV�WR�EH�SUDFWLFDEOH��$�)UHQFKPDQ�QDPHG�
/RPRQG�LQ������UDQ�D�VLQJOH�ZLUH�DFURVV�KLV�DSDUWPHQW�DQG�FODLPHG�WR�EH�
DEOH�WR�VLJQDO�GLIIHUHQW�OHWWHUV�E\�PDNLQJ�D�SLWK�EDOO�GDQFH�LQ�GLIIHUHQW�
GLUHFWLRQV��³,W�DSSHDUV�WKDW�KH�KDV�IRUPHG�DQ�DOSKDEHW�RI�PRWLRQV�´�



UHSRUWHG�D�ZLWQHVV��EXW�DSSDUHQWO\�RQO\�/RPRQG¶V�ZLIH�FRXOG�XQGHUVWDQG�
WKH�FRGH��,Q������D�*HUPDQ��6DPXHO�7KRPDV�YRQ�6|PPHUULQJ��PDGH�D�
EXEEOH�WHOHJUDSK��&XUUHQW�SDVVLQJ�WKURXJK�ZLUHV�LQ�D�YHVVHO�RI�ZDWHU�
SURGXFHG�EXEEOHV�RI�K\GURJHQ��HDFK�ZLUH��DQG�WKXV�HDFK�MHW�RI�EXEEOHV��
FRXOG�LQGLFDWH�D�VLQJOH�OHWWHU��:KLOH�KH�ZDV�DW�LW��YRQ�6|PPHUULQJ�
PDQDJHG�WR�PDNH�HOHFWULFLW\�ULQJ�D�EHOO��KH�EDODQFHG�D�VSRRQ�LQ�WKH�ZDWHU��
XSVLGH�GRZQ��VR�WKDW�HQRXJK�EXEEOHV�ZRXOG�PDNH�LW�WLOW��UHOHDVLQJ�D�ZHLJKW��
GULYLQJ�D�OHYHU��DQG�ULQJLQJ�WKH�EHOO��³7KLV�VHFRQGDU\�REMHFW��WKH�DODUXP�´�
KH�ZURWH�LQ�KLV�GLDU\��³FRVW�PH�D�JUHDW�GHDO�RI�UHIOHFWLRQ�DQG�PDQ\�XVHOHVV�
WULDOV�ZLWK�ZKHHOZRUN�´Ƈ�$FURVV�WKH�$WODQWLF��DQ�$PHULFDQ�QDPHG�
+DUULVRQ�*UD\�'\HU�WULHG�VHQGLQJ�VLJQDOV�E\�PDNLQJ�HOHFWULF�VSDUNV�IRUP�
QLWULF�DFLG�WKDW�GLVFRORUHG�OLWPXV�SDSHU�Ƈ�+H�VWUXQJ�D�ZLUH�RQ�WUHHV�DQG�
VWDNHV�DURXQG�D�/RQJ�,VODQG�UDFH�WUDFN��7KH�OLWPXV�SDSHU�KDG�WR�EH�PRYHG�
E\�KDQG��
� 7KHQ�FDPH�QHHGOHV��7KH�SK\VLFLVW�$QGUp�0DULH�$PSqUH��D�GHYHORSHU�
RI�WKH�JDOYDQRPHWHU��SURSRVHG�XVLQJ�WKDW�DV�D�VLJQDOLQJ�GHYLFH��LW�ZDV�D�
QHHGOH�GHIOHFWHG�E\�HOHFWURPDJQHWLVP²D�FRPSDVV�SRLQWLQJ�WR�D�
PRPHQWDU\�DUWLILFLDO�QRUWK��+H��WRR��WKRXJKW�LQ�WHUPV�RI�RQH�QHHGOH�IRU�
HYHU\�OHWWHU��,Q�5XVVLD��%DURQ�3DYHO�6FKLOOLQJ�GHPRQVWUDWHG�D�V\VWHP�ZLWK�
ILYH�QHHGOHV�DQG�ODWHU�UHGXFHG�WKDW�WR�RQH��KH�DVVLJQHG�FRPELQDWLRQV�RI�
ULJKW�DQG�OHIW�VLJQDOV�WR�WKH�OHWWHUV�DQG�QXPHUDOV��$W�*|WWLQJHQ�LQ������WKH�
PDWKHPDWLFLDQ�&DUO�)ULHGULFK�*DXVV��ZRUNLQJ�ZLWK�D�SK\VLFLVW��:LOKHOP�
:HEHU��RUJDQL]HG�D�VLPLODU�VFKHPH�ZLWK�RQH�QHHGOH��7KH�ILUVW�GHIOHFWLRQ�
RI�WKH�QHHGOH�JDYH�WZR�SRVVLEOH�VLJQDOV��OHIW�RU�ULJKW��7ZR�GHIOHFWLRQV�
FRPELQHG�JDYH�IRXU�PRUH�SRVVLELOLWLHV��ULJKW���ULJKW��ULJKW���OHIW��OHIW���
ULJKW��DQG�OHIW���OHIW���7KUHH�GHIOHFWLRQV�JDYH�HLJKW�FRPELQDWLRQV��DQG�IRXU�
JDYH�VL[WHHQ��IRU�D�WRWDO�RI�WKLUW\�GLVWLQFW�VLJQDOV��$Q�RSHUDWRU�ZRXOG�XVH�
SDXVHV�WR�VHSDUDWH�WKH�VLJQDOV��*DXVV�DQG�:HEHU�RUJDQL]HG�WKHLU�DOSKDEHW�
RI�GHIOHFWLRQV�ORJLFDOO\��EHJLQQLQJ�ZLWK�WKH�YRZHOV�DQG�RWKHUZLVH�WDNLQJ�
OHWWHUV�DQG�GLJLWV�LQ�RUGHU��
ULJKW �DOHIW �HULJKW��ULJKW �LULJKW��OHIW �ROHIW��ULJKW �XOHIW��OHIW �EULJKW��
ULJKW��ULJKW �F��DQG�N�ULJKW��ULJKW��OHIW �GHWF��
�



� 7KLV�VFKHPH�IRU�HQFRGLQJ�OHWWHUV�ZDV�ELQDU\��LQ�D�ZD\��(DFK�PLQLPDO�
XQLW��HDFK�OLWWOH�SLHFH�RI�VLJQDO��DPRXQWHG�WR�D�FKRLFH�EHWZHHQ�WZR�
SRVVLELOLWLHV��OHIW�RU�ULJKW��(DFK�OHWWHU�UHTXLUHG�D�QXPEHU�RI�VXFK�FKRLFHV��
DQG�WKDW�QXPEHU�ZDV�QRW�SUHGHWHUPLQHG��,W�FRXOG�EH�RQH��DV�LQ�ULJKW�IRU�D�
DQG�OHIW�IRU�H��,W�FRXOG�EH�PRUH��VR�WKH�VFKHPH�ZDV�RSHQ�HQGHG��DOORZLQJ�
DQ�DOSKDEHW�RI�DV�PDQ\�OHWWHUV�DV�QHHGHG��*DXVV�DQG�:HEHU�VWUXQJ�D�
GRXEOHG�ZLUH�RYHU�D�PLOH�RI�KRXVHV�DQG�VWHHSOHV�EHWZHHQ�WKH�*|WWLQJHQ�
REVHUYDWRU\�DQG�WKH�SK\VLFV�LQVWLWXWH��:KDW�WKH\�PDQDJHG�WR�VD\�WR�HDFK�
RWKHU�KDV�QRW�EHHQ�SUHVHUYHG��
� )DU�DZD\�IURP�WKHVH�LQYHQWRUV¶�ZRUNURRPV��WKH�WHOHJUDSK�VWLOO�PHDQW�
WRZHUV��VHPDSKRUHV��VKXWWHUV��DQG�IODJV��EXW�HQWKXVLDVP�IRU�QHZ�
SRVVLELOLWLHV�ZDV�EHJLQQLQJ�WR�EXLOG��/HFWXULQJ�WR�WKH�%RVWRQ�0DULQH�
6RFLHW\�LQ�������D�ODZ\HU�DQG�SKLORORJLVW��-RKQ�3LFNHULQJ��GHFODUHG��³,W�
PXVW�EH�HYLGHQW�WR�WKH�PRVW�FRPPRQ�REVHUYHU��WKDW�QR�PHDQV�RI�
FRQYH\LQJ�LQWHOOLJHQFH�FDQ�HYHU�EH�GHYLVHG��WKDW�VKDOO�H[FHHG�RU�HYHQ�
HTXDO�WKH�UDSLGLW\�RI�WKH�7HOHJUDSK��IRU��ZLWK�WKH�H[FHSWLRQ�RI�WKH�VFDUFHO\�
SHUFHSWLEOH�UHOD\�DW�HDFK�VWDWLRQ��LWV�UDSLGLW\�PD\�EH�FRPSDUHG�ZLWK�WKDW�RI�
OLJKW�LWVHOI�´Ƈ�+H�ZDV�WKLQNLQJ�SDUWLFXODUO\�RI�WKH�7HOHJUDSK�RQ�&HQWUDO�
:KDUI��D�&KDSSH�OLNH�WRZHU�FRPPXQLFDWLQJ�VKLSSLQJ�QHZV�ZLWK�WKUHH�
RWKHU�VWDWLRQV�LQ�D�WZHOYH�PLOH�OLQH�DFURVV�%RVWRQ�+DUERU��0HDQZKLOH��
GR]HQV�RI�\RXQJ�QHZVSDSHUV�DURXQG�WKH�QDWLRQ�ZHUH�PRGHUQLVWLFDOO\�
FDOOLQJ�WKHPVHOYHV�³7KH�7HOHJUDSK�´�7KH\��WRR��ZHUH�LQ�WKH�IDU�ZULWLQJ�
EXVLQHVV��
� ³7HOHJUDSK\�LV�DQ�HOHPHQW�RI�SRZHU�DQG�RUGHU�´Ƈ�$EUDKDP�&KDSSH�
KDG�VDLG��EXW�WKH�ULVLQJ�ILQDQFLDO�DQG�PHUFDQWLOH�FODVVHV�ZHUH�WKH�QH[W�WR�
JUDVS�WKH�YDOXH�RI�LQIRUPDWLRQ�OHDSLQJ�DFURVV�GLVWDQFH��2QO\�WZR�KXQGUHG�
PLOHV�VHSDUDWHG�WKH�6WRFN�([FKDQJH�RQ�7KUHDGQHHGOH�6WUHHW�LQ�/RQGRQ�
IURP�WKH�%RXUVH�DW�WKH�3DODLV�%URQJQLDUW��EXW�WZR�KXQGUHG�PLOHV�PHDQW�
GD\V��)RUWXQHV�FRXOG�EH�PDGH�E\�EULGJLQJ�WKDW�JDS��)RU�VSHFXODWRUV�D�
SULYDWH�WHOHJUDSK�ZRXOG�EH�DV�XVHIXO�DV�D�WLPH�PDFKLQH��7KH�5RWKVFKLOG�
EDQNLQJ�IDPLO\�ZDV�XVLQJ�SLJHRQV�DV�SRVWDO�FDUULHUV�DQG��PRUH�UHOLDEO\��D�
VPDOO�IOHHW�RI�ERDWV�WR�FDUU\�PHVVHQJHUV�DFURVV�WKH�&KDQQHO��7KH�
SKHQRPHQRQ�RI�IDVW�LQIRUPDWLRQ�IURP�D�GLVWDQFH��KDYLQJ�EHHQ�GLVFRYHUHG��



JHQHUDWHG�D�FDVFDGH�RI�H[FLWHPHQW��3LFNHULQJ�LQ�%RVWRQ�GLG�WKH�PDWK��³,I�
WKHUH�DUH�QRZ�HVVHQWLDO�DGYDQWDJHV�WR�EXVLQHVV�LQ�REWDLQLQJ�LQWHOOLJHQFH�
IURP�1HZ�<RUN�LQ�WZR�GD\V��RU�OHVV��RU�DW�WKH�UDWH�RI�HLJKW�RU�WHQ�PLOHV�DQ�
KRXU��DQ\�PDQ�FDQ�SHUFHLYH�WKDW�WKHUH�PD\�EH�D�SURSRUWLRQDWH�EHQHILW��
ZKHQ�ZH�FDQ�WUDQVPLW�WKH�VDPH�LQIRUPDWLRQ�IRU�WKDW�GLVWDQFH�E\�WHOHJUDSK�
DW�WKH�UDWH�RI�IRXU�PLOHV�LQ�D�PLQXWH��RU�LQ�WKH�VSDFH�RI�D�VLQJOH�KRXU��IURP�
1HZ�<RUN�WR�%RVWRQ�´Ƈ�7KH�LQWHUHVW�RI�JRYHUQPHQWV�LQ�UHFHLYLQJ�PLOLWDU\�
EXOOHWLQV�DQG�SURMHFWLQJ�DXWKRULW\�ZDV�VXUSDVVHG�E\�WKH�GHVLUHV�RI�
FDSLWDOLVWV�DQG�QHZVSDSHUV��UDLOURDGV�DQG�VKLSSLQJ�FRPSDQLHV��6WLOO��LQ�WKH�
VSUDZOLQJ�8QLWHG�6WDWHV��HYHQ�WKH�SUHVVXUH�RI�FRPPHUFH�ZDV�QRW�HQRXJK�
WR�PDNH�RSWLFDO�WHOHJUDSK\�D�UHDOLW\��2QO\�RQH�SURWRW\SH�VXFFHHGHG�LQ�
OLQNLQJ�WZR�FLWLHV��1HZ�<RUN�DQG�3KLODGHOSKLD��LQ�������,W�WUDQVPLWWHG�
VWRFN�SULFHV�DQG�WKHQ�ORWWHU\�QXPEHUV�DQG�WKHQ�ZDV�REVROHWH��
� $OO�WKH�ZRXOG�EH�LQYHQWRUV�RI�WKH�HOHFWULFDO�WHOHJUDSK²DQG�WKHUH�
ZHUH�PDQ\²ZRUNHG�IURP�WKH�VDPH�WRRONLW��7KH\�KDG�WKHLU�ZLUHV��DQG�
WKH\�KDG�PDJQHWLF�QHHGOHV��7KH\�KDG�EDWWHULHV��JDOYDQLF�FHOOV��OLQNHG�
WRJHWKHU��SURGXFLQJ�HOHFWULFLW\�IURP�WKH�UHDFWLRQ�RI�PHWDO�VWULSV�LPPHUVHG�
LQ�DFLG�EDWKV��7KH\�GLG�QRW�KDYH�OLJKWV��7KH\�GLG�QRW�KDYH�PRWRUV��7KH\�
KDG�ZKDWHYHU�PHFKDQLVPV�WKH\�FRXOG�FRQVWUXFW�IURP�ZRRG�DQG�EUDVV��SLQV��
VFUHZV��ZKHHOV��VSULQJV��DQG�OHYHUV��,Q�WKH�HQG�WKH\�KDG�WKH�VKDUHG�WDUJHW�
DW�ZKLFK�WKH\�DOO�DLPHG��WKH�OHWWHUV�RI�WKH�DOSKDEHW���(GZDUG�'DY\�WKRXJKW�
LW�ZDV�QHFHVVDU\�WR�H[SODLQ��LQ�������KRZ�DQG�ZK\�WKH�OHWWHUV�ZRXOG�
VXIILFH��³$�VLQJOH�OHWWHU�PD\�EH�LQGLFDWHG�DW�D�WLPH��HDFK�OHWWHU�EHLQJ�WDNHQ�
GRZQ�E\�WKH�DWWHQGDQW�DV�LW�DUULYHV��VR�DV�WR�IRUP�ZRUGV�DQG�VHQWHQFHV��EXW�
LW�ZLOO�EH�HDV\�WR�VHH�WKDW��IURP�WKH�LQILQLWH�FKDQJHV�XSRQ�D�QXPEHU�RI�
OHWWHUV��D�JUHDW�QXPEHU�RI�RUGLQDU\�FRPPXQLFDWLRQV�PD\�EH�FRQYH\HG�´Ƈ��
$ORQJ�ZLWK�WKLV�FRPPRQ�VWRFN�OLVW��LQ�9LHQQD��3DULV��/RQGRQ��*|WWLQJHQ��
6W��3HWHUVEXUJ��DQG�WKH�8QLWHG�6WDWHV��WKHVH�SLRQHHUV�VKDUHG�D�VHQVH�RI�
WKHLU�H[FLWHG��FRPSHWLWLYH�ODQGVFDSH��EXW�QR�RQH�NQHZ�FOHDUO\�ZKDW�DQ\RQH�
HOVH�ZDV�GRLQJ��7KH\�FRXOG�QRW�NHHS�XS�ZLWK�WKH�UHOHYDQW�VFLHQFH��FUXFLDO�
DGYDQFHV�LQ�WKH�VFLHQFH�RI�HOHFWULFLW\�UHPDLQHG�XQNQRZQ�WR�WKH�SHRSOH�
ZKR�PRVW�QHHGHG�WKHP��(YHU\�LQYHQWRU�DFKHG�WR�XQGHUVWDQG�ZKDW�
KDSSHQHG�WR�FXUUHQW�IORZLQJ�WKURXJK�ZLUHV�RI�GLIIHUHQW�OHQJWKV�DQG�



WKLFNQHVV��DQG�WKH\�FRQWLQXHG�WR�VWUXJJOH�IRU�PRUH�WKDQ�D�GHFDGH�DIWHU�
*HRUJ�2KP��LQ�*HUPDQ\��ZRUNHG�RXW�D�SUHFLVH�PDWKHPDWLFDO�WKHRU\�IRU�
FXUUHQW��YROWDJH��DQG�UHVLVWDQFH��6XFK�QHZV�WUDYHOHG�VORZO\��
� ,W�ZDV�LQ�WKLV�FRQWH[W�WKDW�6DPXHO�0RUVH�DQG�$OIUHG�9DLO��LQ�WKH�
8QLWHG�6WDWHV��DQG��LQ�(QJODQG��:LOOLDP�&RRNH�DQG�&KDUOHV�:KHDWVWRQH�
PDGH�WKH�HOHFWULF�WHOHJUDSK�D�UHDOLW\�DQG�D�EXVLQHVV��,Q�RQH�ZD\�RU�DQRWKHU��
DOO�RI�WKHP�ODWHU�FODLPHG�WR�KDYH�³LQYHQWHG´�WKH�WHOHJUDSK��WKRXJK�QRQH�RI�
WKHP�KDG�GRQH�VR²FHUWDLQO\�QRW�0RUVH��7KHLU�SDUWQHUVKLSV�ZHUH�GHVWLQHG�
WR�HQG�LQ�EUXWDO��WXUEXOHQW��DQG�ELWWHU�SDWHQW�GLVSXWHV�HPEURLOLQJ�PRVW�RI�
WKH�OHDGLQJ�HOHFWULFDO�VFLHQWLVWV�RQ�WZR�FRQWLQHQWV��7KH�WUDLO�RI�LQYHQWLRQ��
OHDGLQJ�WKURXJK�VR�PDQ\�FRXQWULHV��KDG�EHHQ�SRRUO\�UHFRUGHG�DQG�HYHQ�
PRUH�SRRUO\�FRPPXQLFDWHG��
� ,Q�(QJODQG��&RRNH�ZDV�D�\RXQJ�HQWUHSUHQHXU²KH�VDZ�D�SURWRW\SH�
QHHGOH�WHOHJUDSK�ZKLOH�WUDYHOLQJ�LQ�+HLGHOEHUJ²DQG�:KHDWVWRQH�D�.LQJ¶V�
&ROOHJH��/RQGRQ��SK\VLFLVW�ZLWK�ZKRP�&RRNH�IRUPHG�D�SDUWQHUVKLS�LQ�
������:KHDWVWRQH�KDG�SHUIRUPHG�H[SHULPHQWV�RQ�WKH�YHORFLW\�RI�VRXQG�
DQG�RI�HOHFWULFLW\��DQG�RQFH�DJDLQ�WKH�UHDO�SUREOHP�OD\�LQ�FRQQHFWLQJ�WKH�
SK\VLFV�ZLWK�ODQJXDJH��7KH\�FRQVXOWHG�(QJODQG¶V�DXWKRULW\�RQ�HOHFWULFLW\��
0LFKDHO�)DUDGD\��DQG�3HWHU�5RJHW��DXWKRU�RI�D�7UHDWLVH�RQ�
(OHFWUR�0DJQHWLVP�DV�ZHOO�DV�WKH�V\VWHP�RI�YHUEDO�FODVVLILFDWLRQ�KH�FDOOHG�
WKH�7KHVDXUXV��7KH�&RRNH�:KHDWVWRQH�WHOHJUDSK�ZHQW�WKURXJK�D�VHULHV�RI�
SURWRW\SHV��2QH�XVHG�VL[�ZLUHV�WR�IRUP�WKUHH�FLUFXLWV��HDFK�FRQWUROOLQJ�D�
PDJQHWLF�QHHGOH��³,�ZRUNHG�RXW�HYHU\�SRVVLEOH�SHUPXWDWLRQ�DQG�SUDFWLFDO�
FRPELQDWLRQ�RI�WKH�VLJQDOV�JLYHQ�E\�WKH�WKUHH�QHHGOHV��DQG�,�WKXV�REWDLQHG�
DQ�DOSKDEHW�RI�WZHQW\�VL[�VLJQDOV�´Ƈ�QRWHG�&RRNH��VRPHZKDW�REVFXUHO\��
7KHUH�ZDV�DOVR�DQ�DODUP��LQ�FDVH�WKH�RSHUDWRU¶V�DWWHQWLRQ�ZDQGHUHG�IURP�
WKH�DSSDUDWXV��&RRNH�VDLG�KH�KDG�EHHQ�LQVSLUHG�E\�WKH�RQO\�PHFKDQLFDO�
GHYLFH�KH�NQHZ�ZHOO��D�PXVLFDO�VQXIIER[��,Q�WKH�QH[W�YHUVLRQ��D�
V\QFKURQL]HG�SDLU�RI�URWDWLQJ�FORFNZRUN�GLVNV�GLVSOD\HG�WKH�OHWWHUV�RI�WKH�
DOSKDEHW�WKURXJK�D�VORW��0RUH�LQJHQLRXV�VWLOO��DQG�MXVW�DV�DZNZDUG��ZDV�D�
ILYH�QHHGOH�GHVLJQ��WZHQW\�OHWWHUV�ZHUH�DUUDQJHG�RQ�D�GLDPRQG�VKDSHG�
JULG�DQG�DQ�RSHUDWRU��E\�GHSUHVVLQJ�QXPEHUHG�EXWWRQV��ZRXOG�FDXVH�WZR�RI�
ILYH�QHHGOHV�WR�SRLQW��XQLTXHO\��WR�WKH�GHVLUHG�OHWWHU��7KLV�



&RRNH�:KHDWVWRQH�WHOHJUDSK�PDQDJHG�WR�GR�ZLWKRXW�&��-��4��8��;��DQG�=��
7KHLU�$PHULFDQ�FRPSHWLWRU��9DLO��ODWHU�GHVFULEHG�WKH�RSHUDWLRQ�DV�IROORZV��
�
� 6XSSRVH�WKH�PHVVDJH�WR�EH�VHQW�IURP�WKH�3DGGLQJWRQ�VWDWLRQ�WR�WKH�
6ORXJK�VWDWLRQ��LV�WKLV��³:H�KDYH�PHW�WKH�HQHP\�DQG�WKH\�DUH�RXUV�´�7KH�
RSHUDWRU�DW�3DGGLQJWRQ�SUHVVHV�GRZQ�WKH�EXWWRQV�����DQG�����IRU�
VLJQDOL]LQJ�XSRQ�WKH�GLDO�RI�WKH�6ORXJK�VWDWLRQ��WKH�OHWWHU�:��7KH�RSHUDWRU�
WKHUH��ZKR�LV�VXSSRVHG�WR�EH�FRQVWDQWO\�RQ�ZDWFK��REVHUYHV�WKH�WZR�
QHHGOHV�SRLQWLQJ�DW�:��+H�ZULWHV�LW�GRZQ��RU�FDOOV�LW�DORXG��WR�DQRWKHU��ZKR�
UHFRUGV�LW��WDNLQJ��DFFRUGLQJ�WR�D�FDOFXODWLRQ�JLYHQ�LQ�D�UHFHQW�DFFRXQW��WZR�
VHFRQGV�DW�OHDVW�IRU�HDFK�VLJQDO�Ƈ�
�
� 9DLO�FRQVLGHUHG�WKLV�LQHIILFLHQW��+H�ZDV�LQ�D�SRVLWLRQ�WR�EH�VPXJ��
� $V�IRU�6DPXHO�)LQOH\�%UHHVH�0RUVH��KLV�ODWHU�UHFROOHFWLRQV�FDPH�LQ�
WKH�FRQWH[W�RI�FRQWURYHUV\²ZKDW�KLV�VRQ�FDOOHG�³WKH�ZRUG\�EDWWOHV�ZDJHG�
LQ�WKH�VFLHQWLILF�ZRUOG�RYHU�WKH�TXHVWLRQV�RI�SULRULW\��H[FOXVLYH�GLVFRYHU\�
RU�LQYHQWLRQ��LQGHEWHGQHVV�WR�RWKHUV��DQG�FRQVFLRXV�RU�XQFRQVFLRXV�
SODJLDULVP�´Ƈ�$OO�WKHVH�WKULYHG�RQ�IDLOXUHV�RI�FRPPXQLFDWLRQ�DQG�
UHFRUG�NHHSLQJ��(GXFDWHG�DW�<DOH�&ROOHJH��WKH�VRQ�RI�D�0DVVDFKXVHWWV�
SUHDFKHU��0RUVH�ZDV�DQ�DUWLVW��QRW�D�VFLHQWLVW��,Q�WKH�����V�DQG�����V�KH�
VSHQW�PXFK�RI�KLV�WLPH�WUDYHOLQJ�LQ�(QJODQG��)UDQFH��6ZLW]HUODQG��DQG�
,WDO\�WR�VWXG\�SDLQWLQJ��,W�ZDV�RQ�RQH�RI�WKHVH�WULSV�WKDW�KH�ILUVW�KHDUG�DERXW�
HOHFWULF�WHOHJUDSK\�RU��LQ�WKH�WHUPV�RI�KLV�PHPRLUV��KDG�KLV�VXGGHQ�LQVLJKW��
³OLNH�D�IODVK�RI�WKH�VXEWOH�IOXLG�ZKLFK�DIWHUZDUGV�EHFDPH�KLV�VHUYDQW�´�DV�
KLV�VRQ�SXW�LW��0RUVH�WROG�D�IULHQG�ZKR�ZDV�URRPLQJ�ZLWK�KLP�LQ�3DULV��
³7KH�PDLOV�LQ�RXU�FRXQWU\�DUH�WRR�VORZ��WKLV�)UHQFK�WHOHJUDSK�LV�EHWWHU��DQG�
ZRXOG�GR�HYHQ�EHWWHU�LQ�RXU�FOHDU�DWPRVSKHUH�WKDQ�KHUH��ZKHUH�KDOI�WKH�
WLPH�IRJV�REVFXUH�WKH�VNLHV��%XW�WKLV�ZLOO�QRW�EH�IDVW�HQRXJK²WKH�
OLJKWQLQJ�ZRXOG�VHUYH�XV�EHWWHU�´Ƈ�$V�KH�GHVFULEHG�KLV�HSLSKDQ\��LW�ZDV�DQ�
LQVLJKW�QRW�DERXW�OLJKWQLQJ�EXW�DERXW�VLJQV��³,W�ZRXOG�QRW�EH�GLIILFXOW�WR�
FRQVWUXFW�D�V\VWHP�RI�VLJQV�E\�ZKLFK�LQWHOOLJHQFH�FRXOG�EH�LQVWDQWDQHRXVO\�
WUDQVPLWWHG�´Ƈ�
�
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� 0RUVH�KDG�D�JUHDW�LQVLJKW�IURP�ZKLFK�DOO�WKH�UHVW�IORZHG��.QRZLQJ�
QRWKLQJ�DERXW�SLWK�EDOOV��EXEEOHV��RU�OLWPXV�SDSHU��KH�VDZ�WKDW�D�VLJQ�FRXOG�
EH�PDGH�IURP�VRPHWKLQJ�VLPSOHU��PRUH�IXQGDPHQWDO��DQG�OHVV�
WDQJLEOH²WKH�PRVW�PLQLPDO�HYHQW��WKH�FORVLQJ�DQG�RSHQLQJ�RI�D�FLUFXLW��
1HYHU�PLQG�QHHGOHV��7KH�HOHFWULF�FXUUHQW�IORZHG�DQG�ZDV�LQWHUUXSWHG��DQG�
WKH�LQWHUUXSWLRQV�FRXOG�EH�RUJDQL]HG�WR�FUHDWH�PHDQLQJ��7KH�LGHD�ZDV�
VLPSOH��EXW�0RUVH¶V�ILUVW�GHYLFHV�ZHUH�FRQYROXWHG��LQYROYLQJ�FORFNZRUN��
ZRRGHQ�SHQGXOXPV��SHQFLOV��ULEERQV�RI�SDSHU��UROOHUV��DQG�FUDQNV��9DLO��DQ�
H[SHULHQFHG�PDFKLQLVW��FXW�DOO�WKLV�EDFN��)RU�WKH�VHQGLQJ�HQG��9DLO�GHYLVHG�
ZKDW�EHFDPH�DQ�LFRQLF�SLHFH�RI�XVHU�LQWHUIDFH��D�VLPSOH�VSULQJ�ORDGHG�
OHYHU��ZLWK�ZKLFK�DQ�RSHUDWRU�FRXOG�FRQWURO�WKH�FLUFXLW�E\�WKH�WRXFK�RI�D�
ILQJHU��)LUVW�KH�FDOOHG�WKLV�OHYHU�D�³FRUUHVSRQGHQW´��WKHQ�MXVW�D�³NH\�´�,WV�
VLPSOLFLW\�PDGH�LW�DW�OHDVW�DQ�RUGHU�RI�PDJQLWXGH�IDVWHU�WKDQ�WKH�EXWWRQV�
DQG�FUDQNV�HPSOR\HG�E\�:KHDWVWRQH�DQG�&RRNH��:LWK�WKH�WHOHJUDSK�NH\��
DQ�RSHUDWRU�FRXOG�VHQG�VLJQDOV²ZKLFK�ZHUH��DIWHU�DOO��PHUH�LQWHUUXSWLRQV�
RI�WKH�FXUUHQW²DW�D�UDWH�RI�KXQGUHGV�SHU�PLQXWH��
� 6R�DW�RQH�HQG�WKH\�KDG�D�OHYHU��IRU�FORVLQJ�DQG�RSHQLQJ�WKH�FLUFXLW��



DQG�DW�WKH�RWKHU�HQG�WKH�FXUUHQW�FRQWUROOHG�DQ�HOHFWURPDJQHW��2QH�RI�WKHP��
SUREDEO\�9DLO��WKRXJKW�RI�SXWWLQJ�WKH�WZR�WRJHWKHU��7KH�PDJQHW�FRXOG�
RSHUDWH�WKH�OHYHU��7KLV�FRPELQDWLRQ��LQYHQWHG�PRUH�RU�OHVV�VLPXOWDQHRXVO\�
E\�-RVHSK�+HQU\�DW�3ULQFHWRQ�DQG�(GZDUG�'DY\�LQ�(QJODQG��ZDV�QDPHG�
WKH�³UHOD\�´�IURP�WKH�ZRUG�IRU�D�IUHVK�KRUVH�WKDW�UHSODFHG�DQ�H[KDXVWHG�RQH��
,W�UHPRYHG�WKH�JUHDWHVW�REVWDFOH�VWDQGLQJ�LQ�WKH�ZD\�RI�ORQJ�GLVWDQFH�
HOHFWULFDO�WHOHJUDSK\��WKH�ZHDNHQLQJ�RI�FXUUHQWV�DV�WKH\�SDVVHG�WKURXJK�
OHQJWKV�RI�ZLUH��$�ZHDNHQHG�FXUUHQW�FRXOG�VWLOO�RSHUDWH�D�UHOD\��HQDEOLQJ�D�
QHZ�FLUFXLW��SRZHUHG�E\�D�QHZ�EDWWHU\��7KH�UHOD\�KDG�JUHDWHU�SRWHQWLDO�
WKDQ�LWV�LQYHQWRUV�UHDOL]HG��%HVLGHV�OHWWLQJ�D�VLJQDO�SURSDJDWH�LWVHOI��D�UHOD\�
PLJKW�UHYHUVH�WKH�VLJQDO��$QG�UHOD\V�PLJKW�FRPELQH�VLJQDOV�IURP�PRUH�
WKDQ�RQH�VRXUFH��%XW�WKDW�ZDV�IRU�ODWHU��
� 7KH�WXUQLQJ�SRLQW�FDPH�LQ�������ERWK�LQ�(QJODQG�DQG�WKH�8QLWHG�
6WDWHV��&RRNH�DQG�:KHDWVWRQH�KDG�WKHLU�ILUVW�OLQH�XS�DQG�UXQQLQJ�DORQJ�WKH�
UDLOZD\�IURP�WKH�3DGGLQJWRQ�VWDWLRQ��0RUVH�DQG�9DLO�KDG�WKHLUV�IURP�
:DVKLQJWRQ�WR�WKH�3UDWW�6WUHHW�UDLOZD\�VWDWLRQ�LQ�%DOWLPRUH��RQ�ZLUHV�
ZUDSSHG�LQ�\DUQ�DQG�WDU��VXVSHQGHG�IURP�WZHQW\�IRRW�ZRRGHQ�SRVWV��7KH�
FRPPXQLFDWLRQV�WUDIILF�ZDV�OLJKW�DW�ILUVW��EXW�0RUVH�ZDV�DEOH�WR�UHSRUW�
SURXGO\�WR�&RQJUHVV�WKDW�DQ�LQVWUXPHQW�FRXOG�WUDQVPLW�WKLUW\�FKDUDFWHUV�SHU�
PLQXWH�DQG�WKDW�WKH�OLQHV�KDG�³UHPDLQHG�XQGLVWXUEHG�IURP�WKH�ZDQWRQQHVV�
RU�HYLO�GLVSRVLWLRQ�RI�DQ\�RQH�´�)URP�WKH�RXWVHW�WKH�FRPPXQLFDWLRQV�
FRQWHQW�GLYHUJHG�VKDUSO\²FRPLFDOO\²IURP�WKH�PDUWLDO�DQG�RIILFLDO�
GLVSDWFKHV�IDPLOLDU�WR�)UHQFK�WHOHJUDSKLVWV��,Q�(QJODQG�WKH�ILUVW�PHVVDJHV�
UHFRUGHG�LQ�WKH�WHOHJUDSK�ERRN�DW�3DGGLQJWRQ�FRQFHUQHG�ORVW�OXJJDJH�DQG�
UHWDLO�WUDQVDFWLRQV��³6HQG�D�PHVVHQJHU�WR�0U�+DUULV��'XNH�VWUHHW��
0DQFKHVWHU�VTXDUH��DQG�UHTXHVW�KLP�WR�VHQG���OEV�RI�ZKLWH�EDLW�DQG���OEV�
RI�VDXVDJHV�E\�WKH������WUDLQ�WR�0U�)LQFK�RI�:LQGVRU��WKH\�PXVW�EH�VHQW�
E\������GRZQ�WUDLQ��RU�QRW�DW�DOO�´Ƈ�$W�WKH�VWURNH�RI�WKH�QHZ�\HDU��WKH�
VXSHULQWHQGHQW�DW�3DGGLQJWRQ�VHQW�VDOXWDWLRQV�WR�KLV�FRXQWHUSDUW�LQ�6ORXJK�
DQG�UHFHLYHG�D�UHSO\�WKDW�WKH�ZLVK�ZDV�D�KDOI�PLQXWH�HDUO\��PLGQLJKW�KDG�
QRW�\HW�DUULYHG�WKHUH�Ƈ�7KDW�PRUQLQJ��D�GUXJJLVW�LQ�6ORXJK�QDPHG�-RKQ�
7DZHOO�SRLVRQHG�KLV�PLVWUHVV��6DUDK�+DUW��DQG�UDQ�IRU�WKH�WUDLQ�WR�
3DGGLQJWRQ��$�WHOHJUDSK�PHVVDJH�RXWUDFHG�KLP�ZLWK�KLV�GHVFULSWLRQ��³LQ�



WKH�JDUE�RI�D�NZDNHU��ZLWK�D�EURZQ�JUHDW�FRDW�RQ´Ƈ²QR�4¶V�LQ�WKH�(QJOLVK�
V\VWHP���KH�ZDV�FDSWXUHG�LQ�/RQGRQ�DQG�KDQJHG�LQ�0DUFK��7KH�GUDPD�
ILOOHG�WKH�QHZVSDSHUV�IRU�PRQWKV��,W�ZDV�ODWHU�VDLG�RI�WKH�WHOHJUDSK�ZLUHV��
³7KHP¶V�WKH�FRUGV�WKDW�KXQJ�-RKQ�7DZHOO�´�,Q�$SULO��D�&DSWDLQ�.HQQHG\��
DW�WKH�6RXWK�:HVWHUQ�5DLOZD\�WHUPLQXV��SOD\HG�D�JDPH�RI�FKHVV�ZLWK�D�0U��
6WDXQWRQ��DW�*RVSRUW��LW�ZDV�UHSRUWHG�WKDW�³LQ�FRQYH\LQJ�WKH�PRYHV��WKH�
HOHFWULFLW\�WUDYHOOHG�EDFNZDUG�DQG�IRUZDUG�GXULQJ�WKH�JDPH�XSZDUGV�RI�
�������PLOHV�´Ƈ�7KH�QHZVSDSHUV�ORYHG�WKDW�VWRU\��WRR²DQG��PRUH�DQG�
PRUH��WKH\�YDOXHG�DQ\�VWRU\�UHYHDOLQJ�WKH�PDUYHOV�RI�WKH�HOHFWULF�
WHOHJUDSK��
� :KHQ�WKH�(QJOLVK�DQG�WKH�$PHULFDQ�HQWHUSULVHV�RSHQHG�WKHLU�GRRUV�WR�
WKH�JHQHUDO�SXEOLF��LW�ZDV�IDU�IURP�FOHDU�ZKR��EHVLGHV�WKH�SROLFH�DQG�WKH�
RFFDVLRQDO�FKHVV�SOD\HU��ZRXOG�OLQH�XS�WR�SD\�WKH�WDULII��,Q�:DVKLQJWRQ��
ZKHUH�SULFLQJ�EHJDQ�LQ������DW�RQH�TXDUWHU�FHQW�SHU�OHWWHU��WRWDO�UHYHQXHV�
IRU�WKH�ILUVW�WKUHH�PRQWKV�DPRXQWHG�WR�OHVV�WKDQ�WZR�KXQGUHG�GROODUV��7KH�
QH[W�\HDU��ZKHQ�D�0RUVH�OLQH�RSHQHG�EHWZHHQ�1HZ�<RUN�DQG�3KLODGHOSKLD��
WKH�WUDIILF�JUHZ�D�OLWWOH�IDVWHU��³:KHQ�\RX�FRQVLGHU�WKDW�EXVLQHVV�LV�
H[WUHPHO\�GXOO�>DQG@�ZH�KDYH�QRW�\HW�WKH�FRQILGHQFH�RI�WKH�SXEOLF�´�D�
FRPSDQ\�RIILFLDO�ZURWH��³\RX�ZLOO�VHH�ZH�DUH�DOO�ZHOO�VDWLVILHG�ZLWK�UHVXOWV�
VR�IDU�´Ƈ�+H�SUHGLFWHG�WKDW�UHYHQXHV�ZRXOG�VRRQ�ULVH�WR�ILIW\�GROODUV�D�GD\��
1HZVSDSHU�UHSRUWHUV�FDXJKW�RQ��,Q�WKH�IDOO�RI������$OH[DQGHU�-RQHV�VHQW�
KLV�ILUVW�VWRU\�E\�ZLUH�IURP�1HZ�<RUN�&LW\�WR�WKH�:DVKLQJWRQ�8QLRQ��DQ�
DFFRXQW�RI�WKH�ODXQFK�RI�WKH�866�$OEDQ\�DW�WKH�%URRNO\Q�1DY\�<DUG�Ƈ�,Q�
(QJODQG�D�ZULWHU�IRU�7KH�0RUQLQJ�&KURQLFOH�GHVFULEHG�WKH�WKULOO�RI�
UHFHLYLQJ�KLV�ILUVW�UHSRUW�DFURVV�WKH�&RRNH�:KHDWVWRQH�WHOHJUDSK�OLQH��
�
� WKH�ILUVW�LQVWDOPHQW�RI�WKH�LQWHOOLJHQFH�E\�D�VXGGHQ�VWLU�RI�WKH�
VWDWLRQDU\�QHHGOH��DQG�WKH�VKULOO�ULQJ�RI�WKH�DODUXP��:H�ORRNHG�GHOLJKWHGO\�
LQWR�WKH�WDFLWXUQ�IDFH�RI�RXU�IULHQG��WKH�P\VWLF�GLDO��DQG�SHQFLOOHG�GRZQ�
ZLWK�UDSLGLW\�LQ�RXU�QRWH�ERRN��ZKDW�ZHUH�KLV�XWWHUDQFHV�VRPH�QLQHW\�
PLOHV�RII�Ƈ�
�
� 7KLV�ZDV�FRQWDJLRXV��6RPH�ZRUULHG�WKDW�WKH�WHOHJUDSK�ZRXOG�EH�WKH�



GHDWK�RI�QHZVSDSHUV��KHUHWRIRUH�³WKH�UDSLG�DQG�LQGLVSHQVDEOH�FDUULHU�RI�
FRPPHUFLDO��SROLWLFDO�DQG�RWKHU�LQWHOOLJHQFH�´Ƈ�DV�DQ�$PHULFDQ�MRXUQDOLVW�
SXW�LW��
�
� )RU�WKLV�SXUSRVH�WKH�QHZVSDSHUV�ZLOO�EHFRPH�HPSKDWLFDOO\�XVHOHVV��
$QWLFLSDWHG�DW�HYHU\�SRLQW�E\�WKH�OLJKWQLQJ�ZLQJV�RI�WKH�7HOHJUDSK��WKH\�
FDQ�RQO\�GHDO�LQ�ORFDO�³LWHPV´�RU�DEVWUDFW�VSHFXODWLRQV��7KHLU�SRZHU�WR�
FUHDWH�VHQVDWLRQV��HYHQ�LQ�HOHFWLRQ�FDPSDLJQV��ZLOO�EH�JUHDWO\�OHVVHQHG²DV�
WKH�LQIDOOLEOH�7HOHJUDSK�ZLOO�FRQWUDGLFW�WKHLU�IDOVHKRRGV�DV�IDVW�DV�WKH\�FDQ�
SXEOLVK�WKHP��
�
� 8QGDXQWHG��QHZVSDSHUV�FRXOG�QRW�ZDLW�WR�SXW�WKH�WHFKQRORJ\�WR�ZRUN��
(GLWRUV�IRXQG�WKDW�DQ\�GLVSDWFK�VHHPHG�PRUH�XUJHQW�DQG�WKULOOLQJ�ZLWK�WKH�
ODEHO�³&RPPXQLFDWHG�E\�(OHFWULF�7HOHJUDSK�´�'HVSLWH�WKH�H[SHQVH²DW�
ILUVW��W\SLFDOO\��ILIW\�FHQWV�IRU�WHQ�ZRUGV²WKH�QHZVSDSHUV�EHFDPH�WKH�
WHOHJUDSK�VHUYLFHV¶�PRVW�HQWKXVLDVWLF�SDWURQV��:LWKLQ�D�IHZ�\HDUV������
SURYLQFLDO�QHZVSDSHUV�ZHUH�JHWWLQJ�UHSRUWV�IURP�3DUOLDPHQW�QLJKWO\��1HZV�
EXOOHWLQV�IURP�WKH�&ULPHDQ�:DU�UDGLDWHG�IURP�/RQGRQ�WR�/LYHUSRRO��<RUN��
0DQFKHVWHU��/HHGV��%ULVWRO��%LUPLQJKDP��DQG�+XOO��³6ZLIWHU�WKDQ�D�URFNHW�
FRXOG�IO\�WKH�GLVWDQFH��OLNH�D�URFNHW�LW�EXUVWV�DQG�LV�DJDLQ�FDUULHG�E\�WKH�
GLYHUJLQJ�ZLUHV�LQWR�D�GR]HQ�QHLJKERXULQJ�WRZQV�´Ƈ�RQH�MRXUQDOLVW�QRWHG��
+H�VDZ�GDQJHUV��WKRXJK��³,QWHOOLJHQFH��WKXV�KDVWLO\�JDWKHUHG�DQG�
WUDQVPLWWHG��KDV�DOVR�LWV�GUDZEDFNV��DQG�LV�QRW�VR�WUXVWZRUWK\�DV�WKH�QHZV�
ZKLFK�VWDUWV�ODWHU�DQG�WUDYHOV�VORZHU�´�7KH�UHODWLRQVKLS�EHWZHHQ�WKH�
WHOHJUDSK�DQG�WKH�QHZVSDSHU�ZDV�V\PELRWLF��3RVLWLYH�IHHGEDFN�ORRSV�
DPSOLILHG�WKH�HIIHFW��%HFDXVH�WKH�WHOHJUDSK�ZDV�DQ�LQIRUPDWLRQ�WHFKQRORJ\��
LW�VHUYHG�DV�DQ�DJHQW�RI�LWV�RZQ�DVFHQGHQF\��
� 7KH�JOREDO�H[SDQVLRQ�RI�WKH�WHOHJUDSK�FRQWLQXHG�WR�VXUSULVH�HYHQ�LWV�
EDFNHUV��:KHQ�WKH�ILUVW�WHOHJUDSK�RIILFH�RSHQHG�LQ�1HZ�<RUN�&LW\�RQ�:DOO�
6WUHHW��LWV�ELJJHVW�SUREOHP�ZDV�WKH�+XGVRQ�5LYHU��7KH�0RUVH�V\VWHP�UDQ�D�
OLQH�VL[W\�PLOHV�XS�WKH�HDVWHUQ�VLGH�XQWLO�LW�UHDFKHG�D�SRLQW�QDUURZ�HQRXJK�
WR�VWUHWFK�D�ZLUH�DFURVV��:LWKLQ�D�IHZ�\HDUV��WKRXJK��DQ�LQVXODWHG�FDEOH�
ZDV�ODLG�XQGHU�WKH�KDUERU��$FURVV�WKH�(QJOLVK�&KDQQHO��D�VXEPDULQH�FDEOH�



WZHQW\�ILYH�PLOHV�ORQJ�PDGH�WKH�FRQQHFWLRQ�EHWZHHQ�'RYHU�DQG�&DODLV�LQ�
������6RRQ�DIWHU��D�NQRZOHGJHDEOH�DXWKRULW\�ZDUQHG��³$OO�LGHD�RI�
FRQQHFWLQJ�(XURSH�ZLWK�$PHULFD��E\�OLQHV�H[WHQGLQJ�GLUHFWO\�DFURVV�WKH�
$WODQWLF��LV�XWWHUO\�LPSUDFWLFDEOH�DQG�DEVXUG�´Ƈ�7KDW�ZDV�LQ�������WKH�
LPSRVVLEOH�ZDV�DFFRPSOLVKHG�E\�������DW�ZKLFK�SRLQW�4XHHQ�9LFWRULD�DQG�
3UHVLGHQW�%XFKDQDQ�H[FKDQJHG�SOHDVDQWULHV�DQG�7KH�1HZ�<RUN�7LPHV�
DQQRXQFHG�³D�UHVXOW�VR�SUDFWLFDO��\HW�VR�LQFRQFHLYDEOH�«�VR�IXOO�RI�KRSHIXO�
SURJQRVWLFV�IRU�WKH�IXWXUH�RI�PDQNLQG�«�RQH�RI�WKH�JUDQG�ZD\�PDUNV�LQ�
WKH�RQZDUG�DQG�XSZDUG�PDUFK�RI�WKH�KXPDQ�LQWHOOHFW�´Ƈ�:KDW�ZDV�WKH�
HVVHQFH�RI�WKH�DFKLHYHPHQW"�³7KH�WUDQVPLVVLRQ�RI�WKRXJKW��WKH�YLWDO�
LPSXOVH�RI�PDWWHU�´�7KH�H[FLWHPHQW�ZDV�JOREDO�EXW�WKH�HIIHFWV�ZHUH�ORFDO��
)LUH�EULJDGHV�DQG�SROLFH�VWDWLRQV�OLQNHG�WKHLU�FRPPXQLFDWLRQV��3URXG�
VKRSNHHSHUV�DGYHUWLVHG�WKHLU�DELOLW\�WR�WDNH�WHOHJUDSK�RUGHUV��
� ,QIRUPDWLRQ�WKDW�MXVW�WZR�\HDUV�HDUOLHU�KDG�WDNHQ�GD\V�WR�DUULYH�DW�LWV�
GHVWLQDWLRQ�FRXOG�QRZ�EH�WKHUH²DQ\ZKHUH²LQ�VHFRQGV��7KLV�ZDV�QRW�D�
GRXEOLQJ�RU�WULSOLQJ�RI�WUDQVPLVVLRQ�VSHHG��LW�ZDV�D�OHDS�RI�PDQ\�RUGHUV�RI�
PDJQLWXGH��,W�ZDV�OLNH�WKH�EXUVWLQJ�RI�D�GDP�ZKRVH�SUHVHQFH�KDG�QRW�HYHQ�
EHHQ�NQRZQ��7KH�VRFLDO�FRQVHTXHQFHV�FRXOG�QRW�KDYH�EHHQ�SUHGLFWHG��EXW�
VRPH�ZHUH�REVHUYHG�DQG�DSSUHFLDWHG�DOPRVW�LPPHGLDWHO\��3HRSOH¶V�VHQVH�
RI�WKH�ZHDWKHU�EHJDQ�WR�FKDQJH²ZHDWKHU��WKDW�LV��DV�D�JHQHUDOL]DWLRQ��DQ�
DEVWUDFWLRQ��6LPSOH�ZHDWKHU�UHSRUWV�EHJDQ�FURVVLQJ�WKH�ZLUHV�RQ�EHKDOI�RI�
FRUQ�VSHFXODWRUV��'HUE\��YHU\�GXOO��<RUN��ILQH��/HHGV��ILQH��1RWWLQJKDP��QR�
UDLQ�EXW�GXOO�DQG�FROG�Ƈ�7KH�YHU\�LGHD�RI�D�³ZHDWKHU�UHSRUW´�ZDV�QHZ��,W�
UHTXLUHG�VRPH�DSSUR[LPDWLRQ�RI�LQVWDQW�NQRZOHGJH�RI�D�GLVWDQW�SODFH��7KH�
WHOHJUDSK�HQDEOHG�SHRSOH�WR�WKLQN�RI�ZHDWKHU�DV�D�ZLGHVSUHDG�DQG�
LQWHUFRQQHFWHG�DIIDLU��UDWKHU�WKDQ�DQ�DVVRUWPHQW�RI�ORFDO�VXUSULVHV��³7KH�
SKHQRPHQD�RI�WKH�DWPRVSKHUH��WKH�P\VWHULHV�RI�PHWHRUV��WKH�FDXVH�DQG�
HIIHFW�RI�VNLH\�FRPELQDWLRQV��DUH�QR�ORQJHU�PDWWHUV�RI�VXSHUVWLWLRQ�RU�RI�
SDQLF�WR�WKH�KXVEDQGPDQ��WKH�VDLORU�RU�WKH�VKHSKHUG�´Ƈ�QRWHG�DQ�
HQWKXVLDVWLF�FRPPHQWDWRU�LQ�������
�
� 7KH�WHOHJUDSK�FRPHV�LQ�WR�WHOO�KLP��IRU�KLV�HYHU\�GD\�XVHV�DQG�
REVHUYDQFHV��QRW�RQO\�WKDW�³IDLU�ZHDWKHU�FRPHWK�RXW�RI�WKH�QRUWK�´�EXW�WKH�



HOHFWULF�ZLUH�FDQ�WHOO�KLP�LQ�D�PRPHQW�WKH�FKDUDFWHU�RI�WKH�ZHDWKHU�
VLPXOWDQHRXVO\�LQ�DOO�TXDUWHUV�RI�RXU�LVODQG�«�,Q�WKLV�PDQQHU��WKH�
WHOHJUDSK�PD\�EH�PDGH�D�YDVW�QDWLRQDO�EDURPHWHU��HOHFWULFLW\�EHFRPLQJ�WKH�
KDQGPDLG�RI�WKH�PHUFXU\��
�
� 7KLV�ZDV�D�WUDQVIRUPDWLYH�LGHD��,Q������WKH�JRYHUQPHQW�HVWDEOLVKHG�D�
0HWHRURORJLFDO�2IILFH�LQ�WKH�%RDUG�RI�7UDGH��7KH�GHSDUWPHQW¶V�FKLHI��
$GPLUDO�5REHUW�)LW]5R\��IRUPHUO\�D�FDSWDLQ�RI�+06�%HDJOH��PRYHG�LQWR�
DQ�RIILFH�RQ�.LQJ�6WUHHW��IXUQLVKHG�LW�ZLWK�EDURPHWHUV��DQHURLGV��DQG�
VWRUPJODVVHV��DQG�GLVSDWFKHG�REVHUYHUV�HTXLSSHG�ZLWK�WKH�VDPH�
LQVWUXPHQWV�WR�SRUWV�DOO�DURXQG�WKH�FRDVWOLQH��7KH\�WHOHJUDSKHG�WKHLU�FORXG�
DQG�ZLQG�UHSRUWV�WZLFH�GDLO\��)LW]5R\�EHJDQ�LVVXLQJ�ZHDWKHU�SUHGLFWLRQV��
ZKLFK�KH�GXEEHG�³IRUHFDVWV�´�DQG�LQ������7KH�7LPHV�EHJDQ�SXEOLVKLQJ�
WKHVH�GDLO\��0HWHRURORJLVWV�EHJDQ�WR�XQGHUVWDQG�WKDW�DOO�JUHDW�ZLQGV��ZKHQ�
VHHQ�LQ�WKH�ODUJH��ZHUH�FLUFXODU��RU�DW�OHDVW�³KLJKO\�FXUYHG�´�
� 7KH�PRVW�IXQGDPHQWDO�FRQFHSWV�ZHUH�QRZ�LQ�SOD\�DV�D�FRQVHTXHQFH�
RI�LQVWDQWDQHRXV�FRPPXQLFDWLRQ�EHWZHHQ�ZLGHO\�VHSDUDWHG�SRLQWV��
&XOWXUDO�REVHUYHUV�EHJDQ�WR�VD\�WKDW�WKH�WHOHJUDSK�ZDV�³DQQLKLODWLQJ´�WLPH�
DQG�VSDFH��,W�³HQDEOHV�XV�WR�VHQG�FRPPXQLFDWLRQV��E\�PHDQV�RI�WKH�
P\VWHULRXV�IOXLG��ZLWK�WKH�TXLFNQHVV�RI�WKRXJKW��DQG�WR�DQQLKLODWH�WLPH�DV�
ZHOO�DV�VSDFH�´Ƈ�DQQRXQFHG�DQ�$PHULFDQ�WHOHJUDSK�RIILFLDO�LQ�������7KLV�
ZDV�DQ�H[DJJHUDWLRQ�WKDW�VRRQ�EHFDPH�D�FOLFKp��7KH�WHOHJUDSK�GLG�VHHP�WR�
YLWLDWH�RU�FXUWDLO�WLPH�LQ�RQH�VSHFLILF�VHQVH��WLPH�DV�DQ�REVWDFOH�RU�
HQFXPEUDQFH�WR�KXPDQ�LQWHUFRXUVH��³)RU�DOO�SUDFWLFDO�SXUSRVHV�´�RQH�
QHZVSDSHU�DQQRXQFHG��³WLPH��LQ�WKH�WUDQVLW��PD\�EH�UHJDUGHG�DV�HQWLUHO\�
HOLPLQDWHG�´Ƈ�,W�ZDV�WKH�VDPH�ZLWK�VSDFH��³'LVWDQFH�DQG�WLPH�KDYH�EHHQ�VR�
FKDQJHG�LQ�RXU�LPDJLQDWLRQV�´�VDLG�-RVLDK�/DWLPHU�&ODUN��DQ�(QJOLVK�
WHOHJUDSK�HQJLQHHU��³WKDW�WKH�JOREH�KDV�EHHQ�SUDFWLFDOO\�UHGXFHG�LQ�
PDJQLWXGH��DQG�WKHUH�FDQ�EH�QR�GRXEW�WKDW�RXU�FRQFHSWLRQ�RI�LWV�
GLPHQVLRQV�LV�HQWLUHO\�GLIIHUHQW�WR�WKDW�KHOG�E\�RXU�IRUHIDWKHUV�´Ƈ�
� )RUPHUO\�DOO�WLPH�ZDV�ORFDO��ZKHQ�WKH�VXQ�ZDV�KLJKHVW��WKDW�ZDV�QRRQ��
2QO\�D�YLVLRQDU\��RU�DQ�DVWURQRPHU��ZRXOG�NQRZ�WKDW�SHRSOH�LQ�D�GLIIHUHQW�
SODFH�OLYHG�E\�D�GLIIHUHQW�FORFN��1RZ�WLPH�FRXOG�EH�HLWKHU�ORFDO�RU�



VWDQGDUG��DQG�WKH�GLVWLQFWLRQ�EDIIOHG�PRVW�SHRSOH��7KH�UDLOURDGV�UHTXLUHG�
VWDQGDUG�WLPH��DQG�WKH�WHOHJUDSK�PDGH�LW�IHDVLEOH��)RU�VWDQGDUG�WLPH�WR�
SUHYDLO�WRRN�GHFDGHV��WKH�SURFHVV�FRXOG�RQO\�EHJLQ�LQ�WKH�����V��ZKHQ�WKH�
$VWURQRPHU�5R\DO�DUUDQJHG�ZLUHV�IURP�WKH�2EVHUYDWRU\�LQ�*UHHQZLFK�WR�
WKH�(OHFWULF�7HOHJUDSK�&RPSDQ\�LQ�/RWKEXU\��LQWHQGLQJ�WR�V\QFKURQL]H�WKH�
FORFNV�RI�WKH�QDWLRQ��3UHYLRXVO\��WKH�VWDWH�RI�WKH�DUW�LQ�WLPH�VLJQDOLQJ�
WHFKQRORJ\�ZDV�D�EDOO�GURSSHG�IURP�D�PDVW�DWRS�WKH�REVHUYDWRU\�GRPH��
:KHQ�IDUDZD\�SODFHV�ZHUH�FRRUGLQDWHG�LQ�WLPH��WKH\�FRXOG�ILQDOO\�
PHDVXUH�WKHLU�ORQJLWXGH�SUHFLVHO\��7KH�NH\�WR�PHDVXULQJ�ORQJLWXGH�ZDV�
NQRZLQJ�WKH�WLPH�VRPHSODFH�HOVH�DQG�WKH�GLVWDQFH�WR�WKDW�SODFH��6KLSV�
WKHUHIRUH�FDUULHG�FORFNV��SUHVHUYLQJ�WLPH�LQ�LPSHUIHFW�PHFKDQLFDO�FDSVXOHV��
/LHXWHQDQW�&KDUOHV�:LONHV�RI�WKH�8�6��([SORULQJ�([SHGLWLRQ�XVHG�WKH�ILUVW�
0RUVH�OLQH�LQ������WR�ORFDWH�WKH�%DWWOH�0RQXPHQW�LQ�%DOWLPRUH�DW���
PLQXWH���������VHFRQGV�HDVW�RI�WKH�&DSLWRO�LQ�:DVKLQJWRQ�Ƈ�
� )DU�IURP�DQQLKLODWLQJ�WLPH��V\QFKURQ\�H[WHQGHG�LWV�GRPLQLRQ��7KH�
YHU\�LGHD�RI�V\QFKURQ\��DQG�WKH�DZDUHQHVV�WKDW�WKH�LGHD�ZDV�QHZ��PDGH�
KHDGV�VSLQ��7KH�1HZ�<RUN�+HUDOG�GHFODUHG��
�
� 3URIHVVRU�0RUVH¶V�WHOHJUDSK�LV�QRW�RQO\�DQ�HUD�LQ�WKH�WUDQVPLVVLRQ�RI�
LQWHOOLJHQFH��EXW�LW�KDV�RULJLQDWHG�LQ�WKH�PLQG�DQ�HQWLUHO\�QHZ�FODVV�RI�
LGHDV��D�QHZ�VSHFLHV�RI�FRQVFLRXVQHVV��1HYHU�EHIRUH�ZDV�DQ\�RQH�
FRQVFLRXV�WKDW�KH�NQHZ�ZLWK�FHUWDLQW\�ZKDW�HYHQWV�ZHUH�DW�WKDW�PRPHQW�
SDVVLQJ�LQ�D�GLVWDQW�FLW\²���������RU�����PLOHV�RII�Ƈ�
�
� ,PDJLQH��FRQWLQXHG�WKLV�H[KLODUDWHG�ZULWHU��WKDW�LW�LV�QRZ����R¶FORFN��
7KH�WHOHJUDSK�UHOD\V�ZKDW�D�OHJLVODWRU�LV�QRZ�VD\LQJ�LQ�:DVKLQJWRQ��
�
� ,W�UHTXLUHV�QR�VPDOO�LQWHOOHFWXDO�HIIRUW�WR�UHDOL]H�WKDW�WKLV�LV�D�IDFW�WKDW�
QRZ�LV��DQG�QRW�RQH�WKDW�KDV�EHHQ��
�
� 7KLV�LV�D�IDFW�WKDW�QRZ�LV��
� +LVWRU\��DQG�KLVWRU\�PDNLQJ��FKDQJHG��WRR��7KH�WHOHJUDSK�FDXVHG�WKH�
SUHVHUYDWLRQ�RI�TXDQWLWLHV�RI�PLQXWLDH�FRQFHUQLQJ�HYHU\GD\�OLIH��)RU�D�



ZKLOH��XQWLO�LW�EHFDPH�LPSUDFWLFDO��WKH�WHOHJUDSK�FRPSDQLHV�WULHG�WR�
PDLQWDLQ�D�UHFRUG�RI�HYHU\�PHVVDJH��7KLV�ZDV�LQIRUPDWLRQ�VWRUDJH�ZLWKRXW�
SUHFHGHQW��³)DQF\�VRPH�IXWXUH�0DFDXOD\�UXPPDJLQJ�DPRQJ�VXFK�D�VWRUH��
DQG�SDLQWLQJ�WKHUHIURP�WKH�VDOLHQW�IHDWXUHV�RI�WKH�VRFLDO�DQG�FRPPHUFLDO�
OLIH�RI�(QJODQG�LQ�WKH�QLQHWHHQWK�FHQWXU\�´�PXVHG�RQH�HVVD\LVW��³:KDW�
PLJKW�QRW�EH�JDWKHUHG�VRPH�GD\�LQ�WKH�WZHQW\�ILUVW�FHQWXU\�IURP�D�UHFRUG�
RI�WKH�FRUUHVSRQGHQFH�RI�DQ�HQWLUH�SHRSOH"´Ƈ�,Q�������DIWHU�D�\HDU¶V�
H[SHULHQFH�ZLWK�WKH�OLQH�EHWZHHQ�:DVKLQJWRQ�DQG�%DOWLPRUH��$OIUHG�9DLO�
DWWHPSWHG�D�FDWDORJXH�RI�DOO�WKH�WHOHJUDSK�KDG�FRQYH\HG�WKXV�IDU��³0XFK�
LPSRUWDQW�LQIRUPDWLRQ�´�KH�ZURWH��
�
� FRQVLVWLQJ�RI�PHVVDJHV�WR�DQG�IURP�PHUFKDQWV��PHPEHUV�RI�&RQJUHVV��
RIILFHUV�RI�WKH�JRYHUQPHQW��EDQNV��EURNHUV��SROLFH�RIILFHUV��SDUWLHV��ZKR�E\�
DJUHHPHQW�KDG�PHW�HDFK�RWKHU�DW�WKH�WZR�VWDWLRQV��RU�KDG�EHHQ�VHQW�IRU�E\�
RQH�RI�WKH�SDUWLHV��LWHPV�RI�QHZV��HOHFWLRQ�UHWXUQV��DQQRXQFHPHQW�RI�
GHDWKV��LQTXLULHV�UHVSHFWLQJ�WKH�KHDOWK�RI�IDPLOLHV�DQG�LQGLYLGXDOV��WKH�
GDLO\�SURFHHGLQJV�RI�WKH�6HQDWH�DQG�+RXVH�RI�5HSUHVHQWDWLYHV��RUGHUV�IRU�
JRRGV��LQTXLULHV�UHVSHFWLQJ�WKH�VDLOLQJ�RI�YHVVHOV��SURFHHGLQJV�RI�FDVHV�LQ�
WKH�YDULRXV�FRXUWV��VXPPRQLQJ�RI�ZLWQHVVHV��PHVVDJHV�LQ�UHODWLRQ�WR�
VSHFLDO�DQG�H[SUHVV�WUDLQV��LQYLWDWLRQV��WKH�UHFHLSW�RI�PRQH\�DW�RQH�VWDWLRQ�
DQG�LWV�SD\PHQW�DW�WKH�RWKHU��IRU�SHUVRQV�UHTXHVWLQJ�WKH�WUDQVPLVVLRQ�RI�
IXQGV�IURP�GHEWRUV��FRQVXOWDWLRQV�RI�SK\VLFLDQV�«Ƈ�
�
� 7KHVH�GLYHUVH�LWHPV�KDG�QHYHU�EHIRUH�EHHQ�DJJUHJDWHG�XQGHU�RQH�
KHDGLQJ��7KH�WHOHJUDSK�JDYH�WKHP�WKHLU�FRPPRQDOLW\��,Q�SDWHQW�
DSSOLFDWLRQV�DQG�OHJDO�DJUHHPHQWV��WRR��WKH�LQYHQWRUV�KDG�UHDVRQ�WR�WKLQN�
DERXW�WKHLU�WRSLF�LQ�WKH�EURDGHVW�SRVVLEOH�WHUPV��H�J���WKH�JLYLQJ��SULQWLQJ��
VWDPSLQJ��RU�RWKHUZLVH�WUDQVPLWWLQJ�RI�VLJQDOV��RU�WKH�VRXQGLQJ�RI�DODUPV��
RU�WKH�FRPPXQLFDWLRQ�RI�LQWHOOLJHQFH�Ƈ�
� ,Q�WKLV�WLPH�RI�FRQFHSWXDO�FKDQJH��PHQWDO�UHDGMXVWPHQWV�ZHUH�QHHGHG�
WR�XQGHUVWDQG�WKH�WHOHJUDSK�LWVHOI��&RQIXVLRQ�LQVSLUHG�DQHFGRWHV��ZKLFK�
RIWHQ�WXUQHG�RQ�DZNZDUG�QHZ�PHDQLQJV�RI�IDPLOLDU�WHUPV��LQQRFHQW�ZRUGV�
OLNH�VHQG��DQG�KHDYLO\�ODGHQ�RQHV��OLNH�PHVVDJH��7KHUH�ZDV�WKH�ZRPDQ�



ZKR�EURXJKW�D�GLVK�RI�VDXHUNUDXW�LQWR�WKH�WHOHJUDSK�RIILFH�LQ�.DUOVUXKH�WR�
EH�³VHQW´�WR�KHU�VRQ�LQ�5DVWDWW��6KH�KDG�KHDUG�RI�VROGLHUV�EHLQJ�³VHQW´�WR�
WKH�IURQW�E\�WHOHJUDSK��7KHUH�ZDV�WKH�PDQ�ZKR�EURXJKW�D�³PHVVDJH´�LQWR�
WKH�WHOHJUDSK�RIILFH�LQ�%DQJRU��0DLQH��7KH�RSHUDWRU�PDQLSXODWHG�WKH�
WHOHJUDSK�NH\�DQG�WKHQ�SODFHG�WKH�SDSHU�RQ�WKH�KRRN��7KH�FXVWRPHU�
FRPSODLQHG�WKDW�WKH�PHVVDJH�KDG�QRW�EHHQ�VHQW��EHFDXVH�KH�FRXOG�VWLOO�VHH�
LW�KDQJLQJ�RQ�WKH�KRRN��7R�+DUSHU¶V�1HZ�0RQWKO\�0DJD]LQH��ZKLFK�
UHFRXQWHG�WKLV�VWRU\�LQ�������WKH�SRLQW�ZDV�WKDW�HYHQ�WKH�³LQWHOOLJHQW�DQG�
ZHOO�LQIRUPHG´�FRQWLQXHG�WR�ILQG�WKHVH�PDWWHUV�LQVFUXWDEOH��
�
� 7KH�GLIILFXOW\�RI�IRUPLQJ�D�FOHDU�FRQFHSWLRQ�RI�WKH�VXEMHFW�LV�
LQFUHDVHG�E\�WKH�IDFW�WKDW�ZKLOH�ZH�KDYH�WR�GHDO�ZLWK�QRYHO�DQG�VWUDQJH�
IDFWV��ZH�KDYH�DOVR�WR�XVH�ROG�ZRUGV�LQ�QRYHO�DQG�LQFRQVLVWHQW�VHQVHV�Ƈ�
�
� $�PHVVDJH�KDG�VHHPHG�WR�EH�D�SK\VLFDO�REMHFW��7KDW�ZDV�DOZD\V�DQ�
LOOXVLRQ��QRZ�SHRSOH�QHHGHG�FRQVFLRXVO\�WR�GLYRUFH�WKHLU�FRQFHSWLRQ�RI�WKH�
PHVVDJH�IURP�WKH�SDSHU�RQ�ZKLFK�LW�ZDV�ZULWWHQ��6FLHQWLVWV��+DUSHU¶V�
H[SODLQHG��ZLOO�VD\�WKDW�WKH�HOHFWULF�FXUUHQW�³FDUULHV�D�PHVVDJH�´�EXW�RQH�
PXVW�QRW�LPDJLQH�WKDW�DQ\WKLQJ²DQ\�WKLQJ²LV�WUDQVSRUWHG��7KHUH�LV�RQO\�
³WKH�DFWLRQ�DQG�UHDFWLRQ�RI�DQ�LPSRQGHUDEOH�IRUFH��DQG�WKH�PDNLQJ�RI�
LQWHOOLJLEOH�VLJQDOV�E\�LWV�PHDQV�DW�D�GLVWDQFH�´�1R�ZRQGHU�SHRSOH�ZHUH�
PLVOHG��³6XFK�ODQJXDJH�WKH�ZRUOG�PXVW��SHUKDSV�IRU�D�ORQJ�WLPH�WR�FRPH��
FRQWLQXH�WR�HPSOR\�´�
� 7KH�SK\VLFDO�ODQGVFDSH�FKDQJHG��WRR��:LUHV�HYHU\ZKHUH�PDGH�IRU�
VWUDQJH�RUQDPHQWDWLRQ��RQ�FLW\�VWUHHWV�DQG�FRXQWU\�URDGV��³7HOHJUDSKLF�
FRPSDQLHV�DUH�UXQQLQJ�D�UDFH�WR�WDNH�SRVVHVVLRQ�RI�WKH�DLU�RYHU�RXU�
KHDGV�´Ƈ�ZURWH�DQ�(QJOLVK�MRXUQDOLVW��$QGUHZ�:\QWHU��³/RRN�ZKHUH�ZH�
ZLOO�DORIW��ZH�FDQQRW�DYRLG�VHHLQJ�HLWKHU�WKLFN�FDEOHV�VXVSHQGHG�E\�
JRVVDPHU�WKUHDGV��RU�SDUDOOHO�OLQHV�RI�ZLUH�LQ�LPPHQVH�QXPEHUV�VZHHSLQJ�
IURP�SRVW�WR�SRVW��IL[HG�RQ�WKH�KRXVH�WRSV�DQG�VXVSHQGHG�RYHU�ORQJ�
GLVWDQFHV�´�7KH\�GLG�QRW�IRU�VRPH�WLPH�IDGH�LQWR�WKH�EDFNJURXQG��3HRSOH�
ORRNHG�DW�WKH�ZLUHV�DQG�WKRXJKW�RI�WKHLU�JUHDW�LQYLVLEOH�FDUJR��³7KH\�VWULQJ�
DQ�LQVWUXPHQW�DJDLQVW�WKH�VN\�´Ƈ�VDLG�5REHUW�)URVW��³:KHUHLQ�ZRUGV�



ZKHWKHU�EHDWHQ�RXW�RU�VSRNHQ���:LOO�UXQ�DV�KXVKHG�DV�ZKHQ�WKH\�ZHUH�D�
WKRXJKW�´�
� 7KH�ZLUHV�UHVHPEOHG�QRWKLQJ�LQ�DUFKLWHFWXUH�DQG�QRW�PXFK�LQ�QDWXUH��
:ULWHUV�VHHNLQJ�VLPLOHV�WKRXJKW�RI�VSLGHUV�DQG�WKHLU�ZHEV��7KH\�WKRXJKW�RI�
ODE\ULQWKV�DQG�PD]HV��$QG�RQH�PRUH�ZRUG�VHHPHG�DSSURSULDWH��WKH�HDUWK�
ZDV�EHLQJ�FRYHUHG��SHRSOH�VDLG��ZLWK�DQ�LURQ�QHW�ZRUN��³$�QHW�ZRUN�RI�
QHUYHV�RI�LURQ�ZLUH��VWUXQJ�ZLWK�OLJKWQLQJ��ZLOO�UDPLI\�IURP�WKH�EUDLQ��1HZ�
<RUN��WR�WKH�GLVWDQW�OLPEV�DQG�PHPEHUV�´Ƈ�VDLG�WKH�1HZ�<RUN�7ULEXQH��
³7KH�ZKROH�QHW�ZRUN�RI�ZLUHV�´�ZURWH�+DUSHU¶V��³DOO�TXLYHULQJ�IURP�HQG�
WR�HQG�ZLWK�VLJQDOV�RI�KXPDQ�LQWHOOLJHQFH�´Ƈ�
� :\QWHU�RIIHUHG�D�SUHGLFWLRQ��³7KH�WLPH�LV�QRW�GLVWDQW�´Ƈ�KH�ZURWH��
³ZKHQ�HYHU\ERG\�ZLOO�EH�DEOH�WR�WDON�ZLWK�HYHU\ERG\�ZLWKRXW�JRLQJ�RXW�RI�
WKH�KRXVH�´�+H�PHDQW�³WDON´�PHWDSKRULFDOO\��
� ,Q�PRUH�ZD\V�WKDQ�RQH��XVLQJ�WKH�WHOHJUDSK�PHDQW�ZULWLQJ�LQ�FRGH��
� 7KH�0RUVH�V\VWHP�RI�GRWV�DQG�GDVKHV�ZDV�QRW�FDOOHG�D�FRGH�DW�ILUVW��,W�
ZDV�MXVW�FDOOHG�DQ�DOSKDEHW��³WKH�0RUVH�7HOHJUDSKLF�$OSKDEHW�´�W\SLFDOO\��
%XW�LW�ZDV�QRW�DQ�DOSKDEHW��,W�GLG�QRW�UHSUHVHQW�VRXQGV�E\�VLJQV��7KH�
0RUVH�VFKHPH�WRRN�WKH�DOSKDEHW�DV�D�VWDUWLQJ�SRLQW�DQG�OHYHUDJHG�LW��E\�
VXEVWLWXWLRQ��UHSODFLQJ�VLJQV�ZLWK�QHZ�VLJQV��,W�ZDV�D�PHWD�DOSKDEHW��DQ�
DOSKDEHW�RQFH�UHPRYHG��7KLV�SURFHVV²WKH�WUDQVIHUULQJ�RI�PHDQLQJ�IURP�
RQH�V\PEROLF�OHYHO�WR�DQRWKHU²DOUHDG\�KDG�D�SODFH�LQ�PDWKHPDWLFV��,Q�D�
ZD\�LW�ZDV�WKH�YHU\�HVVHQFH�RI�PDWKHPDWLFV��1RZ�LW�EHFDPH�D�IDPLOLDU�
SDUW�RI�WKH�KXPDQ�WRRONLW��(QWLUHO\�EHFDXVH�RI�WKH�WHOHJUDSK��E\�WKH�ODWH�
QLQHWHHQWK�FHQWXU\�SHRSOH�JUHZ�FRPIRUWDEOH��RU�DW�OHDVW�IDPLOLDU��ZLWK�WKH�
LGHD�RI�FRGHV��VLJQV�XVHG�IRU�RWKHU�VLJQV��ZRUGV�XVHG�IRU�RWKHU�ZRUGV��
0RYHPHQW�IURP�RQH�V\PEROLF�OHYHO�WR�DQRWKHU�FRXOG�EH�FDOOHG�HQFRGLQJ��
� 7ZR�PRWLYDWLRQV�ZHQW�KDQG�LQ�JORYH��VHFUHF\�DQG�EUHYLW\��6KRUW�
PHVVDJHV�VDYHG�PRQH\²WKDW�ZDV�VLPSOH��6R�SRZHUIXO�ZDV�WKDW�LPSXOVH�
WKDW�(QJOLVK�SURVH�VW\OH�VRRQ�VHHPHG�WR�EH�IHHOLQJ�WKH�HIIHFWV��7HOHJUDSKLF�
DQG�WHOHJUDSKHVH�GHVFULEHG�WKH�QHZ�ZD\�RI�ZULWLQJ��)ORZHUV�RI�UKHWRULF�
FRVW�WRR�PXFK��DQG�VRPH�UHJUHWWHG�LW��³7KH�WHOHJUDSKLF�VW\OH�EDQLVKHV�DOO�
WKH�IRUPV�RI�SROLWHQHVV�´Ƈ�ZURWH�$QGUHZ�:\QWHU��
�



� ³0D\�,�DVN�\RX�WR�GR�PH�WKH�IDYRXU´�LV��G��IRU�D�GLVWDQFH�RI����PLOHV��
+RZ�PDQ\�RI�WKRVH�IRQG�DGMHFWLYHV�WKHUHIRUH�PXVW�RXU�SRRU�IHOORZ�
UHOHQWOHVVO\�VWULNH�RXW�WR�EULQJ�KLV�ELOOHW�GRZQ�WR�D�UHDVRQDEOH�FKDUJH"�
�
� $OPRVW�LPPHGLDWHO\��QHZVSDSHU�UHSRUWHUV�EHJDQ�WR�FRQWULYH�PHWKRGV�
IRU�WUDQVPLWWLQJ�PRUH�LQIRUPDWLRQ�ZLWK�IHZHU�ELOODEOH�ZRUGV��³:H�HDUO\�
LQYHQWHG�D�VKRUW�KDQG�V\VWHP��RU�FLSKHU�´Ƈ�ERDVWHG�RQH��³VR�DUUDQJHG��WKDW�
WKH�UHFHLSWV�RI�SURGXFH�DQG�WKH�VDOHV�DQG�SULFHV�RI�DOO�OHDGLQJ�DUWLFOHV�RI�
EUHDGVWXIIV��SURYLVLRQV��	F���FRXOG�EH�VHQW�IURP�%XIIDOR�DQG�$OEDQ\�GDLO\��
LQ�WZHQW\�ZRUGV��IRU�ERWK�FLWLHV��ZKLFK��ZKHQ�ZULWWHQ�RXW��ZRXOG�PDNH�RQH�
KXQGUHG�RU�PRUH�ZRUGV�´�7KH�WHOHJUDSK�FRPSDQLHV�WULHG�WR�SXVK�EDFN��RQ�
WKH�JURXQGV�WKDW�SULYDWH�FRGHV�ZHUH�JDPLQJ�WKH�V\VWHP��EXW�FLSKHUV�
IORXULVKHG��2QH�W\SLFDO�V\VWHP�DVVLJQHG�GLFWLRQDU\�ZRUGV�WR�ZKROH�SKUDVHV��
RUJDQL]LQJ�WKHP�VHPDQWLFDOO\�DQG�DOSKDEHWLFDOO\��)RU�H[DPSOH��DOO�ZRUGV�
VWDUWLQJ�ZLWK�%�UHIHUUHG�WR�WKH�IORXU�PDUNHW��EDDO� �³7KH�WUDQVDFWLRQV�DUH�
VPDOOHU�WKDQ�\HVWHUGD\´��EDEEOH� �³7KHUH�LV�D�JRRG�EXVLQHVV�GRLQJ´��EDE\�
 �³:HVWHUQ�LV�ILUP��ZLWK�PRGHUDWH�GHPDQG�IRU�KRPH�WUDGH�DQG�H[SRUW´��
EXWWRQ� �³PDUNHW�TXLHW�DQG�SULFHV�HDVLHU�´�,W�ZDV�QHFHVVDU\��RI�FRXUVH��IRU�
VHQGHU�DQG�UHFLSLHQW�WR�ZRUN�IURP�LGHQWLFDO�ZRUG�OLVWV��7R�WKH�WHOHJUDSK�
RSHUDWRUV�WKHPVHOYHV��WKH�HQFRGHG�PHVVDJHV�ORRNHG�OLNH�QRQVHQVH��DQG�
WKDW��LQ�LWVHOI��SURYHG�DQ�H[WUD�YLUWXH��
� $V�VRRQ�DV�SHRSOH�FRQFHLYHG�RI�VHQGLQJ�PHVVDJHV�E\�WHOHJUDSK��WKH\�
ZRUULHG�WKDW�WKHLU�FRPPXQLFDWLRQ�ZDV�H[SRVHG�WR�WKH�ZRUOG²DW�WKH�YHU\�
OHDVW��WR�WKH�WHOHJUDSK�RSHUDWRUV��XQUHOLDEOH�VWUDQJHUV�ZKR�FRXOG�QRW�KHOS�
EXW�UHDG�WKH�ZRUGV�WKH\�IHG�WKURXJK�WKHLU�GHYLFHV��&RPSDUHG�WR�
KDQGZULWWHQ�OHWWHUV��IROGHG�DQG�VHDOHG�ZLWK�ZD[��WKH�ZKROH�DIIDLU�VHHPHG�
SXEOLF�DQG�LQVHFXUH²WKH�PHVVDJHV�SDVVLQJ�DORQJ�WKRVH�P\VWHULRXV�
FRQGXLWV��WKH�HOHFWULF�ZLUHV��9DLO�KLPVHOI�ZURWH�LQ�������³7KH�JUHDW�
DGYDQWDJH�ZKLFK�WKLV�WHOHJUDSK�SRVVHVVHV�LQ�WUDQVPLWWLQJ�PHVVDJHV�ZLWK�
WKH�UDSLGLW\�RI�OLJKWQLQJ��DQQLKLODWLQJ�WLPH�DQG�VSDFH��ZRXOG�SHUKDSV�EH�
PXFK�OHVVHQHG�LQ�LWV�XVHIXOQHVV��FRXOG�LW�QRW�DYDLO�LWVHOI�RI�WKH�DSSOLFDWLRQ�
RI�D�VHFUHW�DOSKDEHW�´Ƈ�7KHUH�ZHUH��KH�VDLG��³V\VWHPV´²�
�



� E\�ZKLFK�D�PHVVDJH�PD\�SDVV�EHWZHHQ�WZR�FRUUHVSRQGHQWV��WKURXJK�
WKH�PHGLXP�RI�WKH�WHOHJUDSK��DQG�\HW�WKH�FRQWHQWV�RI�WKDW�PHVVDJH�UHPDLQ�
D�SURIRXQG�VHFUHW�WR�DOO�RWKHUV��QRW�H[FHSWLQJ�WKH�RSHUDWRUV�RI�WKH�
WHOHJUDSKLF�VWDWLRQV��WKURXJK�ZKRVH�KDQGV�LW�PXVW�SDVV��
�
� 7KLV�ZDV�DOO�YHU\�GLIILFXOW��7KH�WHOHJUDSK�VHUYHG�QRW�MXVW�DV�D�GHYLFH�
EXW�DV�D�PHGLXP²D�PLGGOH��LQWHUPHGLDU\�VWDWH��7KH�PHVVDJH�SDVVHV�
WKURXJK�WKLV�PHGLXP��'LVWLQFW�IURP�WKH�PHVVDJH��RQH�PXVW�DOVR�FRQVLGHU�
WKH�FRQWHQWV�RI�WKDW�PHVVDJH��(YHQ�ZKHQ�WKH�PHVVDJH�PXVW�EH�H[SRVHG��
WKH�FRQWHQWV�FRXOG�EH�FRQFHDOHG��9DLO�H[SODLQHG�ZKDW�KH�PHDQW�E\�VHFUHW�
DOSKDEHW��DQ�DOSKDEHW�ZKRVH�FKDUDFWHUV�KDYH�EHHQ�³WUDQVSRVHG�DQG�
LQWHUFKDQJHG�´�
�
� 7KHQ�WKH�UHSUHVHQWDWLYH�RI�D��LQ�WKH�SHUPDQHQW�DOSKDEHW��PD\�EH�
UHSUHVHQWHG�E\�\��RU�F��RU�[��LQ�WKH�VHFUHW�DOSKDEHW��DQG�VR�RI�HYHU\�RWKHU�
OHWWHU��
�
� 7KXV��³7KH�ILUP�RI�*��%DUORZ�	�&R��KDYH�IDLOHG´�EHFRPHV�³(MQ�VWZ]�
\V�	�TKZN\I�S�L\�MKDQ�VKWNQU�´�)RU�OHVV�VHQVLWLYH�RFFDVLRQV��9DLO�SURSRVHG�
XVLQJ�DEEUHYLDWHG�YHUVLRQV�RI�FRPPRQ�SKUDVHV��,QVWHDG�RI�³JLYH�P\�ORYH�
WR�´�KH�VXJJHVWHG�VHQGLQJ�³JPOW�´�+H�RIIHUHG�D�IHZ�PRUH�VXJJHVWLRQV��
PKLL0\�KHDOWK�LV�LPSURYLQJVKI6WRFNV�KDYH�IDOOHQ\PLU<RXU�PHVVDJH�LV�
UHFHLYHGZPLHWJ:KHQ�PD\�,�H[SHFW�WKH�JRRGV"Z\HJIHI:LOO�\RX�H[FKDQJH�
JROG�IRU�HDVWHUQ�IXQGV"�
�
� $OO�WKHVH�V\VWHPV�UHTXLUHG�SUHDUUDQJHPHQW�EHWZHHQ�VHQGHU�DQG�
UHFLSLHQW��WKH�PHVVDJH�ZDV�WR�EH�VXSSOHPHQWHG��RU�DOWHUHG��E\�SUHH[LVWLQJ�
NQRZOHGJH�VKDUHG�DW�ERWK�HQGV��$�FRQYHQLHQW�UHSRVLWRU\�IRU�WKLV�
NQRZOHGJH�ZDV�D�FRGH�ERRN��DQG�ZKHQ�WKH�ILUVW�0RUVH�OLQH�RSHQHG�IRU�
EXVLQHVV��RQH�RI�LWV�NH\�LQYHVWRUV�DQG�SURPRWHUV��WKH�0DLQH�FRQJUHVVPDQ�
)UDQFLV�2��-��6PLWK��NQRZQ�DV�)RJ��SURGXFHG�RQH��7KH�6HFUHW�
&RUUHVSRQGLQJ�9RFDEXODU\�Ƈ�DGDSWHG�IRU�XVH�WR�0RUVH¶V�
(OHFWUR�0DJQHWLF�7HOHJUDSK��DQG�DOVR�LQ�FRQGXFWLQJ�ZULWWHQ�



FRUUHVSRQGHQFH��WUDQVPLWWHG�E\�WKH�PDLOV��RU�RWKHUZLVH��,W�ZDV�QRWKLQJ�EXW�
D�QXPEHUHG��DOSKDEHWLFDO�OLVW�RI��������(QJOLVK�ZRUGV��$DURQLF�WR�
]\JRGDFW\ORXV��SOXV�LQVWUXFWLRQV��³:H�ZLOO�VXSSRVH�WKH�SHUVRQ�ZULWLQJ��DQG�
WKH�SHUVRQ�ZULWWHQ�WR��DUH�HDFK�LQ�SRVVHVVLRQ�RI�D�FRS\�RI�WKLV�ZRUN�´�
6PLWK�H[SODLQHG��³,QVWHDG�RI�VHQGLQJ�WKHLU�FRPPXQLFDWLRQV�LQ�ZRUGV��WKH\�
VHQG�QXPEHUV�RQO\��RU�SDUWO\�LQ�QXPEHUV��DQG�SDUWO\�LQ�ZRUGV�´�)RU�JUHDWHU�
VHFXULW\��WKH\�PLJKW�DJUHH�LQ�DGYDQFH�WR�DGG�RU�VXEWUDFW�D�SULYDWH�QXPEHU�
RI�WKHLU�RZQ�FKRRVLQJ��RU�GLIIHUHQW�QXPEHUV�IRU�DOWHUQDWH�ZRUGV��³$�IHZ�
VXFK�FRQYHQWLRQDO�VXEVWLWXWHV�´�KH�SURPLVHG��³ZLOO�UHQGHU�WKH�ZKROH�
ODQJXDJH�D�SHUIHFWO\�GHDG�OHWWHU�WR�DOO�SHUVRQV�QRW�FRQXVDQW�WR�WKH�
FRQFHUWHG�DUUDQJHPHQW�´�
� &U\SWRJUDSKHUV�KDG�D�P\VWHULRXV�KLVWRU\��WKHLU�VHFUHWV�KDQGHG�DORQJ�
LQ�FODQGHVWLQH�PDQXVFULSWV��OLNH�WKH�DOFKHPLVWV¶��1RZ�FRGH�PDNLQJ�
HPHUJHG�LQWR�WKH�OLJKW��H[SRVHG�LQ�WKH�KDUGZDUH�RI�FRPPHUFH��LQVSLULQJ�
WKH�SRSXODU�LPDJLQDWLRQ��,Q�WKH�VXFFHHGLQJ�GHFDGHV��PDQ\�RWKHU�VFKHPHV�
ZHUH�FRQWULYHG�DQG�SXEOLVKHG��7KH\�UDQJHG�IURP�SHQQ\�SDPSKOHWV�WR�
YROXPHV�RI�KXQGUHGV�RI�SDJHV�RI�GHQVHO\�SDFNHG�W\SH��)URP�/RQGRQ�FDPH�
(��(UVNLQH�6FRWW¶V�7KUHH�/HWWHU�&RGH�IRU�&RQGHQVHG�7HOHJUDSKLF�DQG�
,QVFUXWDEO\�6HFUHW�0HVVDJHV�DQG�&RUUHVSRQGHQFH��6FRWW�ZDV�DQ�DFWXDU\�
DQG�DFFRXQWDQW�DQG��OLNH�VR�PDQ\�LQ�WKH�FRGH�EXVLQHVV��D�PDQ�HYLGHQWO\�
GULYHQ�E\�DQ�REVHVVLRQ�ZLWK�GDWD��7KH�WHOHJUDSK�RSHQHG�XS�D�ZRUOG�RI�
SRVVLELOLWLHV�IRU�VXFK�SHRSOH²FDWDORJXHUV�DQG�WD[RQRPLVWV��ZRUGVPLWKV�
DQG�QXPHURORJLVWV��FRPSOHWLVWV�RI�DOO�NLQGV��6FRWW¶V�FKDSWHUV�LQFOXGHG�QRW�
RQO\�D�YRFDEXODU\�RI�FRPPRQ�ZRUGV�DQG�WZR�ZRUG�FRPELQDWLRQV��EXW�DOVR�
JHRJUDSKLF�QDPHV��&KULVWLDQ�QDPHV��QDPHV�RI�DOO�VKDUHV�TXRWHG�RQ�WKH�
/RQGRQ�6WRFN�([FKDQJH��DOO�WKH�GD\V�LQ�WKH�\HDU��DOO�UHJLPHQWV�EHORQJLQJ�
WR�WKH�%ULWLVK�DUP\��UHJLVWULHV�RI�VKLSSLQJ��DQG�WKH�QDPHV�RI�DOO�WKH�SHHUV�
RI�WKH�UHDOP��2UJDQL]LQJ�DQG�QXPEHULQJ�DOO�WKLV�GDWD�PDGH�SRVVLEOH�D�IRUP�
RI�FRPSUHVVLRQ��WRR��6KRUWHQLQJ�PHVVDJHV�PHDQW�VDYLQJ�PRQH\��
&XVWRPHUV�IRXQG�WKDW�WKH�PHUH�VXEVWLWXWLRQ�RI�QXPEHUV�IRU�ZRUGV�KHOSHG�
OLWWOH�LI�DW�DOO��LW�FRVW�MXVW�DV�PXFK�WR�VHQG�³����´�DV�³D]RWLWH�´�6R�FRGH�
ERRNV�EHFDPH�SKUDVH�ERRNV��7KHLU�REMHFW�ZDV�D�VRUW�RI�SDFNLQJ�RI�
PHVVDJHV�LQWR�FDSVXOHV��LPSHQHWUDEOH�WR�SU\LQJ�H\HV�DQG�VXLWDEOH�IRU�



HIILFLHQW�WUDQVPLVVLRQ��$QG�RI�FRXUVH��DW�WKH�UHFLSLHQW¶V�HQG��IRU�
XQSDFNLQJ��
� $Q�HVSHFLDOO\�VXFFHVVIXO�YROXPH�LQ�WKH�����V�DQG�¶��V�ZDV�7KH�$%&�
8QLYHUVDO�&RPPHUFLDO�(OHFWULF�7HOHJUDSKLF�&RGH��GHYLVHG�E\�:LOOLDP�
&ODXVRQ�7KXH�Ƈ�+H�DGYHUWLVHG�KLV�FRGH�WR�³ILQDQFLHUV��PHUFKDQWV��
VKLSRZQHUV��EURNHUV��DJHQWV��	F�´�+LV�PRWWR��³6LPSOLFLW\�DQG�(FRQRP\�
3DOSDEOH��6HFUHF\�$EVROXWH�´�&ODXVRQ�7KXH��DQRWKHU�LQIRUPDWLRQ�
REVHVVLYH��WULHG�WR�DUUDQJH�WKH�HQWLUH�ODQJXDJH²RU�DW�OHDVW�WKH�ODQJXDJH�RI�
FRPPHUFH²LQWR�SKUDVHV��DQG�WR�RUJDQL]H�WKH�SKUDVHV�E\�NH\ZRUG��7KH�
UHVXOW�LV�D�SHFXOLDU�OH[LFRJUDSKLF�DFKLHYHPHQW��D�ZLQGRZ�LQWR�D�QDWLRQ¶V�
HFRQRPLF�OLIH��DQG�D�WURYH�RI�RGG�QXDQFH�DQG�XQZLWWLQJ�O\ULFLVP��)RU�WKH�
NH\ZRUG�SDQLF��DVVLJQHG�QXPEHUV������±��������WKH�LQYHQWRU\�LQFOXGHV��
�
� $�JUHDW�SDQLF�SUHYDLOV�LQ�²²²�
� 7KH�SDQLF�LV�VHWWOLQJ�GRZQ�
� 7KH�SDQLF�VWLOO�FRQWLQXHV�
� 7KH�ZRUVW�RI�WKH�SDQLF�LV�RYHU�
� 7KH�SDQLF�PD\�EH�FRQVLGHUHG�RYHU�
�
� )RU�UDLQ�������±��������
� &DQQRW�ZRUN�RQ�DFFRXQW�RI�UDLQ�
� 7KH�UDLQ�KDV�GRQH�PXFK�JRRG�
� 7KH�UDLQ�KDV�GRQH�D�JUHDW�DPRXQW�RI�GDPDJH�
� 7KH�UDLQ�LV�QRZ�SRXULQJ�GRZQ�LQ�JRRG�HDUQHVW�
� (YHU\�SURVSHFW�RI�WKH�UDLQ�FRQWLQXLQJ�
� 5DLQ�PXFK�QHHGHG�
� 5DLQ�DW�WLPHV�
� 5DLQIDOO�JHQHUDO�
�
� )RU�ZUHFN�������±��������
�
� 3DUWHG�IURP�KHU�DQFKRUV�DQG�EHFDPH�D�ZUHFN�
� ,�WKLQN�LW�EHVW�WR�VHOO�WKH�ZUHFN�DV�LW�OLHV�



�
� (YHU\�DWWHQWLRQ�ZLOO�EH�PDGH�WR�VDYH�ZUHFN�
� 0XVW�EHFRPH�D�WRWDO�ZUHFN�
� &XVWRPV�DXWKRULWLHV�KDYH�VROG�WKH�ZUHFN�
� &RQVXO�KDV�HQJDJHG�PHQ�WR�VDOYH�ZUHFN�
�
� 7KH�ZRUOG�EHLQJ�IXOO�RI�WKLQJV�DV�ZHOO�DV�ZRUGV��KH�HQGHDYRUHG��WRR��
WR�DVVLJQ�QXPEHUV�WR�DV�PDQ\�SURSHU�QDPHV�DV�KH�FRXOG�OLVW��QDPHV�RI�
UDLOZD\V��EDQNV��PLQHV��FRPPRGLWLHV��YHVVHOV��SRUWV��DQG�VWRFNV��%ULWLVK��
FRORQLDO��DQG�IRUHLJQ���
� $V�WKH�WHOHJUDSK�QHWZRUNV�VSUHDG�XQGHU�WKH�RFHDQV�DQG�DFURVV�WKH�
JOREH��DQG�LQWHUQDWLRQDO�WDULIIV�UDQ�WR�PDQ\�GROODUV�SHU�ZRUG��WKH�FRGH�
ERRNV�WKULYHG��(FRQRP\�PDWWHUHG�HYHQ�PRUH�WKDQ�VHFUHF\��7KH�RULJLQDO�
WUDQV�$WODQWLF�UDWH�ZDV�DERXW�RQH�KXQGUHG�GROODUV�IRU�D�PHVVDJH²D�
³FDEOH�´�DV�LW�ZDV�PHWRQ\PLFDOO\�FDOOHG²RI�WHQ�ZRUGV��)RU�QRW�PXFK�OHVV��
PHVVDJHV�FRXOG�WUDYHO�EHWZHHQ�(QJODQG�DQG�,QGLD��E\�ZD\�RI�7XUNH\�RU�
3HUVLD�DQG�5XVVLD��7R�VDYH�RQ�WKH�WDULII��FOHYHU�PLGGOHPHQ�GHYLVHG�D�
SUDFWLFH�FDOOHG�³SDFNLQJ�´�$�SDFNHU�ZRXOG�FROOHFW��VD\��IRXU�PHVVDJHV�RI�
ILYH�ZRUGV�HDFK�DQG�EXQGOH�WKHP�LQWR�D�IL[HG�SULFH�WHOHJUDP�RI�WZHQW\�
ZRUGV��7KH�FRGH�ERRNV�JRW�ELJJHU�DQG�WKH\�JRW�VPDOOHU��,Q������:��+��
%HHU�	�&RPSDQ\�LQ�&RYHQW�*DUGHQ�SXEOLVKHG�D�SRSXODU�3RFNHW�
7HOHJUDSKLF�&RGH��SULFH�RQH�SHQQ\��FRQWDLQLQJ�³PRUH�WKDQ�����RQH�ZRUG�
WHOHJUDPV�´�QHDWO\�RUJDQL]HG�E\�VXEMHFW�PDWWHU��(VVHQWLDO�VXEMHFWV�ZHUH�
%HWWLQJ��³7R�ZKDW�DPRXQW�VKDOO�,�EDFN�IRU�\RX�DW�SUHVHQW�RGGV"´���
%RRWPDNHU��³7KHVH�ERRWV�GRQ¶W�ILW��VHQG�IRU�WKHP�GLUHFWO\´���
:DVKHUZRPDQ��³&DOO�IRU�WKH�ZDVKLQJ�WR�GD\´���DQG�:HDWKHU²,Q�
&RQQH[LRQ�ZLWK�9R\DJHV��³,W�LV�IDU�WRR�URXJK�IRU�\RX�WR�FURVV�WR�GD\´���
$QG�D�EODQN�SDJH�ZDV�SURYLGHG�IRU�³6HFUHW�&RGH���)LOO�XS�E\�DUUDQJHPHQW�
ZLWK�IULHQGV��´�7KHUH�ZHUH�VSHFLDOL]HG�FRGHV�IRU�UDLOZD\V�DQG�\DFKWV�DQG�
WUDGHV�IURP�SKDUPDFLVW�WR�FDUSHWPDNHU��7KH�JUDQGHVW�DQG�PRVW�H[SHQVLYH�
FRGH�ERRNV�ERUURZHG�IUHHO\�IURP�RQH�DQRWKHU��³,W�KDV�EHHQ�EURXJKW�WR�WKH�
$XWKRU¶V�NQRZOHGJH�WKDW�VRPH�SHUVRQV�KDYH�SXUFKDVHG�D�VLQJOH�FRS\�RI�
WKH�µ$�%�&�7HOHJUDSKLF�&RGH¶�IRU�VHUYLFH�LQ�FRPSLOLQJ�&RGHV�RI�WKHLU�



RZQ�´Ƈ�FRPSODLQHG�&ODXVRQ�7KXH��³7KH�$XWKRU�ZRXOG�LQWLPDWH�WKDW�VXFK�
DQ�RSHUDWLRQ�LV�D�EUHDFK�RI�WKH�&RS\ULJKW�$FW��DQG�OLDEOH�WR�EHFRPH�D�
PDWWHU�RI�OHJDO�DQG�XQSOHDVDQW�SURFHGXUH�´�7KLV�ZDV�MXVW�EOXVWHU��%\�WKH�
WXUQ�RI�WKH�FHQWXU\��WKH�ZRUOG¶V�WHOHJUDSKHUV��WKURXJK�WKH�PHGLXP�RI�
,QWHUQDWLRQDO�7HOHJUDSKLF�&RQIHUHQFHV�KHOG�LQ�%HUQH�DQG�LQ�/RQGRQ��KDG�
V\VWHPDWL]HG�FRGHV�ZLWK�ZRUGV�LQ�(QJOLVK��'XWFK��)UHQFK��*HUPDQ��,WDOLDQ��
/DWLQ��3RUWXJXHVH��DQG�6SDQLVK��7KH�FRGH�ERRNV�SURVSHUHG�DQG�H[SDQGHG�
WKURXJK�WKH�ILUVW�GHFDGHV�RI�WKH�WZHQWLHWK�FHQWXU\�DQG�WKHQ�YDQLVKHG�LQWR�
REVFXULW\��
� 7KRVH�ZKR�XVHG�WKH�WHOHJUDSK�FRGHV�VORZO\�GLVFRYHUHG�DQ�
XQDQWLFLSDWHG�VLGH�HIIHFW�RI�WKHLU�HIILFLHQF\�DQG�EUHYLW\��7KH\�ZHUH�
SHULORXVO\�YXOQHUDEOH�WR�WKH�VPDOOHVW�HUURUV��%HFDXVH�WKH\�ODFNHG�WKH�
QDWXUDO�UHGXQGDQF\�RI�(QJOLVK�SURVH²HYHQ�WKH�IRUHVKRUWHQHG�SURVH�RI�
WHOHJUDSKHVH²WKHVH�FOHYHUO\�HQFRGHG�PHVVDJHV�FRXOG�EH�GLVUXSWHG�E\�D�
PLVWDNH�LQ�D�VLQJOH�FKDUDFWHU��%\�D�VLQJOH�GRW��IRU�WKDW�PDWWHU��)RU�H[DPSOH��
RQ�-XQH�����������D�3KLODGHOSKLD�ZRRO�GHDOHU�QDPHG�)UDQN�3ULPURVH�
WHOHJUDSKHG�KLV�DJHQW�LQ�.DQVDV�WR�VD\�WKDW�KH�KDG�ERXJKW²DEEUHYLDWHG�LQ�
WKHLU�DJUHHG�FRGH�DV�%$<²��������SRXQGV�RI�ZRRO��:KHQ�WKH�PHVVDJH�
DUULYHG��WKH�NH\�ZRUG�KDG�EHFRPH�%8<��7KH�DJHQW�EHJDQ�EX\LQJ�ZRRO��
DQG�EHIRUH�ORQJ�WKH�HUURU�FRVW�3ULPURVH����������DFFRUGLQJ�WR�WKH�ODZVXLW�
KH�ILOHG�DJDLQVW�WKH�:HVWHUQ�8QLRQ�7HOHJUDSK�&RPSDQ\��7KH�OHJDO�EDWWOH�
GUDJJHG�RQ�IRU�VL[�\HDUV��XQWLO�ILQDOO\�WKH�6XSUHPH�&RXUW�XSKHOG�WKH�ILQH�
SULQW�RQ�WKH�EDFN�RI�WKH�WHOHJUDSK�EODQN��ZKLFK�VSHOOHG�RXW�D�SURFHGXUH�IRU�
SURWHFWLQJ�DJDLQVW�HUURUV��
�
� 7R�JXDUG�DJDLQVW�PLVWDNHV�RU�GHOD\V��WKH�VHQGHU�RI�D�PHVVDJH�VKRXOG�
RUGHU�LW�5(3($7('��WKDW�LV�WHOHJUDSKHG�EDFN�WR�WKH�RULJLQDWLQJ�RIILFH�IRU�
FRPSDULVRQ�«�6DLG�FRPSDQ\�VKDOO�QRW�EH�OLDEOH�IRU�PLVWDNHV�LQ�«�DQ\�
815(3($7('�PHVVDJH�«�QRU�LQ�DQ\�FDVH�IRU�HUURUV�LQ�FLSKHU�RU�
REVFXUH�PHVVDJHV�Ƈ�
�
� 7KH�WHOHJUDSK�FRPSDQ\�KDG�WR�WROHUDWH�FLSKHUV�EXW�GLG�QRW�KDYH�WR�
OLNH�WKHP��7KH�FRXUW�IRXQG�LQ�IDYRU�RI�3ULPURVH�LQ�WKH�DPRXQW�RI��������



WKH�SULFH�RI�VHQGLQJ�WKH�WHOHJUDP��
� 6HFUHW�ZULWLQJ�ZDV�DV�ROG�DV�ZULWLQJ��:KHQ�ZULWLQJ�EHJDQ��LW�ZDV�LQ�
LWVHOI�VHFUHW�WR�DOO�EXW�WKH�IHZ��$V�WKH�P\VWHU\�GLVVROYHG��SHRSOH�IRXQG�QHZ�
ZD\V�WR�NHHS�WKHLU�ZRUGV�SULYLOHJHG�DQG�UHFRQGLWH��7KH\�UHDUUDQJHG�ZRUGV�
LQWR�DQDJUDPV��7KH\�UHYHUVHG�WKHLU�VFULSW�LQ�WKH�PLUURU��7KH\�LQYHQWHG�
FLSKHUV��
� ,Q�������MXVW�DV�WKH�(QJOLVK�&LYLO�:DU�EHJDQ��DQ�DQRQ\PRXV�OLWWOH�
ERRN�FDWDORJXHG�WKH�PDQ\�NQRZQ�PHWKRGV�RI�ZKDW�LW�FDOOHG�
³FU\SWRJUDSKLD�´�7KHVH�LQFOXGHG�VSHFLDO�SDSHU�DQG�LQN�Ƈ�WKH�MXLFH�RI�
OHPRQV�RU�RQLRQV��UDZ�HJJ��RU�³WKH�GLVWLOOHG�-XLFH�RI�*ORZRUPV�´�ZKLFK�
PLJKW�RU�PLJKW�QRW�EH�YLVLEOH�LQ�WKH�GDUN��$OWHUQDWLYHO\��ZULWLQJ�FRXOG�EH�
REVFXUHG�E\�VXEVWLWXWLQJ�OHWWHUV�IRU�RWKHU�OHWWHUV��RU�LQYHQWLQJ�QHZ�V\PEROV��
RU�ZULWLQJ�IURP�ULJKW�WR�OHIW��RU�³WUDQVSRVLQJ�HDFK�/HWWHU��DFFRUGLQJ�WR�
VRPH�XQXVXDO�2UGHU��DV��VXSSRVH�WKH�ILUVW�/HWWHU�VKRXOG�EH�DW�WKH�ODWWHU�(QG�
RI�WKH�/LQH��WKH�VHFRQG�DW�WKH�%HJLQQLQJ��RU�WKH�OLNH�´�2U�D�PHVVDJH�FRXOG�
EH�ZULWWHQ�DFURVV�WZR�OLQHV��
�
� 7�H�R�O�L�U�D�H�O�P�V�I�P�V�H�V�S�O�X�R�Z�H�X�W�H�O�
�
� K�V�X�G�H�V�U�D�O�R�W�D�L�K�G��X�S�\�V�U�H�P�V�\�L�G�
�
� 7KH�6RXOGLHUV�DUH�DOOPRVW�IDPLVKHG��VXSSO\�XV�RU�ZHH�PXVW�\HLOG��
�
� 7KURXJK�WUDQVSRVLWLRQ�DQG�VXEVWLWXWLRQ�RI�OHWWHUV��WKH�5RPDQV�DQG�WKH�
-HZV�KDG�GHYLVHG�RWKHU�PHWKRGV��PRUH�LQWULFDWH�DQG�WKXV�PRUH�REVFXUH��
� 7KLV�OLWWOH�ERRN�ZDV�WLWOHG�0HUFXU\��RU�WKH�6HFUHW�DQG�6ZLIW�
0HVVHQJHU��6KHZLQJ��+RZ�D�0DQ�PD\�ZLWK�3ULYDF\�DQG�6SHHG�
FRPPXQLFDWH�KLV�7KRXJKWV�WR�D�)ULHQG�DW�DQ\�'LVWDQFH��7KH�DXWKRU�
HYHQWXDOO\�UHYHDOHG�KLPVHOI�DV�-RKQ�:LONLQV��D�YLFDU�DQG�PDWKHPDWLFLDQ��
ODWHU�WR�EHFRPH�PDVWHU�RI�7ULQLW\�&ROOHJH��&DPEULGJH��DQG�D�IRXQGHU�RI�
WKH�5R\DO�6RFLHW\��³+H�ZDV�D�YHU\�LQJHQLRXV�PDQ�DQG�KDG�D�YHU\�
PHFKDQLFDO�KHDG�´Ƈ�RQH�FRQWHPSRUDU\�VDLG��³2QH�RI�PXFK�DQG�GHHS�
WKLQNLQJ�«�OXVW\��VWURQJ�JURZQ��ZHOO�VHW��EURDG�VKRXOGHUHG�´�+H�ZDV�DOVR�



WKRURXJK��,I�KH�FRXOG�QRW�PHQWLRQ�HYHU\�FLSKHU�WULHG�VLQFH�DQFLHQW�WLPHV��
KH�QRQHWKHOHVV�LQFOXGHG�DOO�WKDW�FRXOG�KDYH�EHHQ�NQRZQ�WR�D�VFKRODU�LQ�
VHYHQWHHQWK�FHQWXU\�(QJODQG��+H�VXUYH\HG�VHFUHW�ZULWLQJ�ERWK�DV�D�SULPHU�
DQG�D�FRPSHQGLXP��
� )RU�:LONLQV�WKH�LVVXHV�RI�FU\SWRJUDSK\�VWRRG�QHDU�WKH�IXQGDPHQWDO�
SUREOHP�RI�FRPPXQLFDWLRQ��+H�FRQVLGHUHG�ZULWLQJ�DQG�VHFUHW�ZULWLQJ�DV�
HVVHQWLDOO\�WKH�VDPH��/HDYLQJ�VHFUHF\�DVLGH��KH�H[SUHVVHG�WKH�SUREOHP�WKLV�
ZD\��³+RZ�D�0DQ�PD\�ZLWK�WKH�JUHDWHVW�6ZLIWQHVV�DQG�6SHHG��GLVFRYHU�
KLV�,QWHQWLRQV�WR�RQH�WKDW�LV�IDU�GLVWDQW�IURP�KLP�´Ƈ�%\�VZLIWQHVV�DQG�VSHHG�
KH�PHDQW��LQ�������VRPHWKLQJ�SKLORVRSKLFDO��WKH�ELUWK�RI�,VDDF�1HZWRQ�
ZDV�D�\HDU�DZD\��³7KHUH�LV�QRWKLQJ��ZH�VD\��VR�VZLIW�DV�7KRXJKW�´�KH�
QRWHG��1H[W�WR�WKRXJKW��WKH�VZLIWHVW�DFWLRQ�VHHPHG�WR�EH�WKDW�RI�VLJKW��$V�D�
FOHUJ\PDQ��KH�REVHUYHG�WKDW�WKH�VZLIWHVW�PRWLRQ�RI�DOO�PXVW�EHORQJ�WR�
DQJHOV�DQG�VSLULWV��,I�RQO\�D�PDQ�FRXOG�VHQG�DQ�DQJHO�RQ�DQ�HUUDQG��KH�
FRXOG�GLVSDWFK�EXVLQHVV�DW�DQ\�GLVWDQFH��7KH�UHVW�RI�XV��VWXFN�ZLWK�
2UJDQLFDO�%RGLHV��³FDQQRW�FRPPXQLFDWH�WKHLU�7KRXJKWV�VR�HDVLH�DQG�
LPPHGLDWH�D�ZD\�´�1R�ZRQGHU��:LONLQV�ZURWH��WKDW�DQJHOV�DUH�FDOOHG�
PHVVHQJHUV��
� $V�D�PDWKHPDWLFLDQ��KH�FRQVLGHUHG�WKH�SUREOHP�IURP�DQRWKHU�VLGH��
+H�VHW�RXW�WR�GHWHUPLQH�KRZ�D�UHVWULFWHG�VHW�RI�V\PEROV²SHUKDSV�MXVW�WZR��
WKUHH��RU�ILYH²PLJKW�EH�PDGH�WR�VWDQG�IRU�D�ZKROH�DOSKDEHW��7KH\�ZRXOG�
KDYH�WR�EH�XVHG�LQ�FRPELQDWLRQ��)RU�H[DPSOH��D�VHW�RI�ILYH�V\PEROV²D��E��
F��G��H²XVHG�LQ�SDLUV�FRXOG�UHSODFH�DQ�DOSKDEHW�RI�WZHQW\�ILYH�OHWWHUV��
�
�

�
�
� ³$FFRUGLQJ�WR�ZKLFK�´�ZURWH�:LONLQV��³WKHVH�ZRUGV��,�DP�EHWUD\HG��
PD\�EH�WKXV�GHVFULEHG��%G�DDFE�DEDHGGGEDDHFDHDG�´�6R�HYHQ�D�VPDOO�
V\PERO�VHW�FRXOG�EH�DUUDQJHG�WR�H[SUHVV�DQ\�PHVVDJH�DW�DOO��+RZHYHU��
ZLWK�D�VPDOO�V\PERO�VHW��D�JLYHQ�PHVVDJH�UHTXLUHV�D�ORQJHU�VWULQJ�RI�



FKDUDFWHUV²³PRUH�/DERXU�DQG�7LPH�´�KH�ZURWH��:LONLQV�GLG�QRW�H[SODLQ�
WKDW���� �����QRU�WKDW�WKUHH�V\PEROV�WDNHQ�LQ�WKUHHV��DDD��DDE��DDF�«��
SURGXFH�WZHQW\�VHYHQ�SRVVLELOLWLHV�EHFDXVH���� �����%XW�KH�FOHDUO\�
XQGHUVWRRG�WKH�XQGHUO\LQJ�PDWKHPDWLFV��+LV�ODVW�H[DPSOH�ZDV�D�ELQDU\�
FRGH��DZNZDUG�WKRXJK�WKLV�ZDV�WR�H[SUHVV�LQ�ZRUGV��
�
� 7ZR�/HWWHUV�RI�WKH�$OSKDEHW�EHLQJ�WUDQVSRVHG�WKURXJK�ILYH�3ODFHV��
ZLOO�\LHOG�WKLUW\�WZR�'LIIHUHQFHV��DQG�VR�ZLOO�PRUH�WKDQ�VHUYH�IRU�WKH�)RXU�
DQG�WZHQW\�/HWWHUV��XQWR�ZKLFK�WKH\�PD\�EH�WKXV�DSSOLHG��
�
�

�
�
� 7ZR�V\PEROV��,Q�JURXSV�RI�ILYH��³<LHOG�WKLUW\�WZR�'LIIHUHQFHV�´�
� 7KDW�ZRUG��GLIIHUHQFHV��PXVW�KDYH�VWUXFN�:LONLQV¶V�UHDGHUV��IHZ�
WKRXJK�WKH\�ZHUH��DV�DQ�RGG�FKRLFH��%XW�LW�ZDV�GHOLEHUDWH�DQG�SUHJQDQW�
ZLWK�PHDQLQJ��:LONLQV�ZDV�UHDFKLQJ�IRU�D�FRQFHSWLRQ�RI�LQIRUPDWLRQ�LQ�LWV�
SXUHVW��PRVW�JHQHUDO�IRUP��:ULWLQJ�ZDV�RQO\�D�VSHFLDO�FDVH��³)RU�LQ�WKH�
JHQHUDO�ZH�PXVW�QRWH��7KDW�ZKDWHYHU�LV�FDSDEOH�RI�D�FRPSHWHQW�'LIIHUHQFH��
SHUFHSWLEOH�WR�DQ\�6HQVH��PD\�EH�D�VXIILFLHQW�0HDQV�ZKHUHE\�WR�H[SUHVV�
WKH�&RJLWDWLRQV�´Ƈ�$�GLIIHUHQFH�FRXOG�EH�³WZR�%HOOV�RI�GLIIHUHQW�1RWHV´��RU�
³DQ\�2EMHFW�RI�6LJKW��ZKHWKHU�)ODPH��6PRDN��	F�´��RU�WUXPSHWV��FDQQRQV��
RU�GUXPV��$Q\�GLIIHUHQFH�PHDQW�D�ELQDU\�FKRLFH��$Q\�ELQDU\�FKRLFH�EHJDQ�
WKH�H[SUHVVLQJ�RI�FRJLWDWLRQV��+HUH��LQ�WKLV�DUFDQH�DQG�DQRQ\PRXV�WUHDWLVH�
RI�������WKH�HVVHQWLDO�LGHD�RI�LQIRUPDWLRQ�WKHRU\�SRNHG�WR�WKH�VXUIDFH�RI�
KXPDQ�WKRXJKW��VDZ�LWV�VKDGRZ��DQG�GLVDSSHDUHG�DJDLQ�IRU�IRXU�KXQGUHG�



\HDUV��
� 7KH�FRQWULEXWLRQ�RI�WKH�GLOHWWDQWHV�LV�ZKDW�WKH�KLVWRULDQ�RI�
FU\SWRJUDSK\�'DYLG�.DKQ�FDOOV�WKH�H[FLWHG�HUD�WULJJHUHG�E\�WKH�DGYHQW�RI�
WKH�WHOHJUDSK�Ƈ�$�QHZ�SXEOLF�LQWHUHVW�LQ�FLSKHUV�DURVH�MXVW�DV�WKH�VXEMHFW�
EORRPHG�LQ�FHUWDLQ�LQWHOOHFWXDO�FLUFOHV��$QFLHQW�PHWKRGV�RI�VHFUHW�ZULWLQJ�
DSSHDOHG�WR�DQ�RGG�DVVRUWPHQW�RI�SHRSOH��SX]]OH�PDNHUV�DQG�JDPH�SOD\HUV��
PDWKHPDWLFDOO\�RU�SRHWLFDOO\�LQFOLQHG��7KH\�DQDO\]HG�DQFLHQW�PHWKRGV�RI�
VHFUHW�ZULWLQJ�DQG�LQYHQWHG�QHZ�RQHV��7KHRULVWV�GHEDWHG�ZKR�VKRXOG�
SUHYDLO��WKH�EHVW�FRGH�PDNHU�RU�WKH�EHVW�FRGH�EUHDNHU��7KH�JUHDW�$PHULFDQ�
SRSXODUL]HU�RI�FU\SWRJUDSK\�ZDV�(GJDU�$OODQ�3RH��,Q�KLV�IDQWDVWLF�WDOHV�
DQG�PDJD]LQH�HVVD\V�KH�SXEOLFL]HG�WKH�DQFLHQW�DUW�DQG�ERDVWHG�RI�KLV�RZQ�
VNLOO�DV�D�SUDFWLWLRQHU��³:H�FDQ�VFDUFHO\�LPDJLQH�D�WLPH�ZKHQ�WKHUH�GLG�QRW�
H[LVW�D�QHFHVVLW\��RU�DW�OHDVW�D�GHVLUH�´Ƈ�KH�ZURWH�LQ�*UDKDP¶V�0DJD]LQH�LQ�
������³RI�WUDQVPLWWLQJ�LQIRUPDWLRQ�IURP�RQH�LQGLYLGXDO�WR�DQRWKHU��LQ�VXFK�
PDQQHU�DV�WR�HOXGH�JHQHUDO�FRPSUHKHQVLRQ�´�)RU�3RH��FRGH�PDNLQJ�ZDV�
PRUH�WKDQ�MXVW�D�KLVWRULFDO�RU�WHFKQLFDO�HQWKXVLDVP��LW�ZDV�DQ�REVHVVLRQ��,W�
UHIOHFWHG�KLV�VHQVH�RI�KRZ�ZH�FRPPXQLFDWH�RXU�VHOYHV�WR�WKH�ZRUOG��&RGH�
PDNHUV�DQG�ZULWHUV�DUH�WUDIILFNLQJ�LQ�WKH�VDPH�JRRGV��³7KH�VRXO�LV�D�
F\SKHU��LQ�WKH�VHQVH�RI�D�FU\SWRJUDSK��DQG�WKH�VKRUWHU�D�FU\SWRJUDSK�LV��WKH�
PRUH�GLIILFXOW\�WKHUH�LV�LQ�FRPSUHKHQVLRQ�´Ƈ�KH�ZURWH��6HFUHF\�ZDV�LQ�
3RH¶V�QDWXUH��KH�SUHIHUUHG�P\VWHU\�WR�WUDQVSDUHQF\��
� ³6HFUHW�LQWHUFRPPXQLFDWLRQ�PXVW�KDYH�H[LVWHG�DOPRVW�
FRQWHPSRUDQHRXVO\�ZLWK�WKH�LQYHQWLRQ�RI�OHWWHUV�´�KH�GHFODUHG��7KLV�ZDV�
IRU�3RH�D�EULGJH�EHWZHHQ�VFLHQFH�DQG�WKH�RFFXOW��EHWZHHQ�WKH�UDWLRQDO�
PLQG�DQG�WKH�VDYDQW�Ƈ�7R�DQDO\]H�FU\SWRJUDSK\²³D�VHULRXV�WKLQJ��DV�WKH�
PHDQV�RI�LPSDUWLQJ�LQIRUPDWLRQ´²UHTXLUHG�D�VSHFLDO�IRUP�RI�PHQWDO�
SRZHU��D�SHQHWUDWLQJ�PLQG��DQG�PLJKW�ZHOO�EH�WDXJKW�LQ�DFDGHPLHV��+H�
VDLG�DJDLQ�DQG�DJDLQ�WKDW�³D�SHFXOLDU�PHQWDO�DFWLRQ�LV�FDOOHG�LQWR�SOD\�´�+H�
SXEOLVKHG�DV�FKDOOHQJHV�WR�KLV�UHDGHUV�D�VHULHV�RI�VXEVWLWXWLRQ�FLSKHUV��
� $ORQJ�ZLWK�3RH��-XOHV�9HUQH�DQG�+RQRUp�GH�%DO]DF�DOVR�LQWURGXFHG�
FLSKHUV�LQWR�WKHLU�ILFWLRQ��,Q�������/HZLV�&DUUROO�KDG�D�FDUG�SULQWHG�RQ�WZR�
VLGHV�ZLWK�ZKDW�KH�FDOOHG�³7KH�7HOHJUDSK�&LSKHU�´�ZKLFK�HPSOR\HG�D�
³NH\�DOSKDEHW´�DQG�D�³PHVVDJH�DOSKDEHW�´Ƈ�WR�EH�WUDQVSRVHG�DFFRUGLQJ�WR�



D�VHFUHW�ZRUG�DJUHHG�RQ�E\�WKH�FRUUHVSRQGHQWV�DQG�FDUULHG�LQ�WKHLU�
PHPRULHV��%XW�WKH�PRVW�DGYDQFHG�FU\SWDQDO\VW�LQ�9LFWRULDQ�(QJODQG�ZDV�
&KDUOHV�%DEEDJH��7KH�SURFHVV�RI�VXEVWLWXWLQJ�V\PEROV��FURVVLQJ�OHYHOV�RI�
PHDQLQJ��OD\�QHDU�WKH�KHDUW�RI�VR�PDQ\�LVVXHV��$QG�KH�HQMR\HG�WKH�
FKDOOHQJH��³2QH�RI�WKH�PRVW�VLQJXODU�FKDUDFWHULVWLFV�RI�WKH�DUW�RI�
GHFLSKHULQJ�´�KH�DVVHUWHG��³LV�WKH�VWURQJ�FRQYLFWLRQ�SRVVHVVHG�E\�HYHU\�
SHUVRQ��HYHQ�PRGHUDWHO\�DFTXDLQWHG�ZLWK�LW��WKDW�KH�LV�DEOH�WR�FRQVWUXFW�D�
FLSKHU�ZKLFK�QRERG\�HOVH�FDQ�GHFLSKHU��,�KDYH�DOVR�REVHUYHG�WKDW�WKH�
FOHYHUHU�WKH�SHUVRQ��WKH�PRUH�LQWLPDWH�LV�KLV�FRQYLFWLRQ�´Ƈ�+H�EHOLHYHG�WKDW�
KLPVHOI��DW�ILUVW��EXW�ODWHU�VZLWFKHG�WR�WKH�VLGH�RI�WKH�FRGH�EUHDNHUV��+H�
SODQQHG�DQ�DXWKRULWDWLYH�ZRUN�WR�EH�NQRZQ�DV�7KH�3KLORVRSK\�RI�
'HF\SKHULQJ�EXW�QHYHU�PDQDJHG�WR�FRPSOHWH�LW��+H�GLG�VROYH��DPRQJ�
RWKHUV��D�SRO\DOSKDEHWLF�FLSKHU�NQRZQ�DV�WKH�9LJHQqUH��OH�FKLIIUH�
LQGpFKLIIUDEOH��WKRXJKW�WR�EH�WKH�PRVW�VHFXUH�LQ�(XURSH�Ƈ�$V�LQ�KLV�RWKHU�
ZRUN��KH�DSSOLHG�DOJHEUDLF�PHWKRGV��H[SUHVVLQJ�FU\SWDQDO\VLV�LQ�WKH�IRUP�
RI�HTXDWLRQV��(YHQ�VR��KH�UHPDLQHG�D�GLOHWWDQWH�DQG�NQHZ�LW��
� :KHQ�%DEEDJH�DWWDFNHG�FU\SWRJUDSK\�ZLWK�D�FDOFXOXV��KH�ZDV�
HPSOR\LQJ�WKH�VDPH�WRROV�KH�KDG�H[SORUHG�PRUH�FRQYHQWLRQDOO\�LQ�WKHLU�
KRPH��PDWKHPDWLFV��DQG�OHVV�FRQYHQWLRQDOO\�LQ�WKH�UHDOP�RI�PDFKLQHU\��
ZKHUH�KH�FUHDWHG�D�V\PEROLVP�IRU�WKH�PRYLQJ�SDUWV�RI�JHDUV�DQG�OHYHUV�
DQG�VZLWFKHV��'LRQ\VLXV�/DUGQHU�KDG�VDLG�RI�WKH�PHFKDQLFDO�QRWDWLRQ��
³7KH�YDULRXV�SDUWV�RI�WKH�PDFKLQHU\�EHLQJ�RQFH�H[SUHVVHG�RQ�SDSHU�E\�
SURSHU�V\PEROV��WKH�HQTXLUHU�GLVPLVVHV�DOWRJHWKHU�IURP�KLV�WKRXJKWV�WKH�
PHFKDQLVP�LWVHOI�DQG�DWWHQGV�RQO\�WR�WKH�V\PEROV�«�DQ�DOPRVW�
PHWDSK\VLFDO�V\VWHP�RI�DEVWUDFW�VLJQV��E\�ZKLFK�WKH�PRWLRQ�RI�WKH�KDQG�
SHUIRUPV�WKH�RIILFH�RI�WKH�PLQG�´Ƈ�7ZR�\RXQJHU�(QJOLVKPHQ��$XJXVWXV�'H�
0RUJDQ�DQG�*HRUJH�%RROH��WXUQHG�WKH�VDPH�PHWKRGRORJ\�WR�ZRUN�RQ�DQ�
HYHQ�PRUH�DEVWUDFW�PDWHULDO��WKH�SURSRVLWLRQV�RI�ORJLF��'H�0RUJDQ�ZDV�
%DEEDJH¶V�IULHQG�DQG�$GD�%\URQ¶V�WXWRU�DQG�D�SURIHVVRU�DW�8QLYHUVLW\�
&ROOHJH��/RQGRQ��%RROH�ZDV�WKH�VRQ�RI�D�/LQFROQVKLUH�FREEOHU�DQG�D�
ODG\¶V�PDLG�DQG�EHFDPH��E\�WKH�����V��D�SURIHVVRU�DW�4XHHQ¶V�&ROOHJH��
&RUN��,Q������WKH\�SXEOLVKHG�VHSDUDWHO\�DQG�VLPXOWDQHRXVO\�ERRNV�WKDW�
DPRXQWHG�WR�WKH�JUHDWHVW�PLOHVWRQH�LQ�WKH�GHYHORSPHQW�RI�ORJLF�VLQFH�



$ULVWRWOH��%RROH¶V�0DWKHPDWLFDO�$QDO\VLV�RI�/RJLF��%HLQJ�DQ�(VVD\�
7RZDUGV�D�&DOFXOXV�RI�'HGXFWLYH�5HDVRQLQJ��DQG�'H�0RUJDQ¶V�)RUPDO�
/RJLF��RU��WKH�&DOFXOXV�RI�,QIHUHQFH��1HFHVVDU\�DQG�3UREDEOH��7KH�VXEMHFW��
HVRWHULF�DV�LW�ZDV��KDG�VWDJQDWHG�IRU�FHQWXULHV��
� 'H�0RUJDQ�NQHZ�PRUH�DERXW�WKH�VFKRODVWLF�WUDGLWLRQV�RI�WKH�VXEMHFW��
EXW�%RROH�ZDV�WKH�PRUH�RULJLQDO�DQG�IUHH�WKLQNLQJ�PDWKHPDWLFLDQ��%\�SRVW��
IRU�\HDUV��WKH\�H[FKDQJHG�LGHDV�DERXW�FRQYHUWLQJ�ODQJXDJH��RU�WUXWK��LQWR�
DOJHEUDLF�V\PEROV��;�FRXOG�PHDQ�³FRZ´�DQG�<�³KRUVH�´�7KDW�PLJKW�EH�RQH�
FRZ��RU�D�PHPEHU�RI�WKH�VHW�RI�DOO�FRZV���7KH�VDPH"��,Q�WKH�DOJHEUDLF�
IDVKLRQ�WKH�V\PEROV�ZHUH�WR�EH�PDQLSXODWHG��;<�FRXOG�EH�³QDPH�RI�
HYHU\WKLQJ�ZKLFK�LV�ERWK�;�DQG�<´�ZKLOH�;�<�VWRRG�LQ�IRU�³QDPH�RI�
HYHU\WKLQJ�ZKLFK�LV�HLWKHU�;�RU�<�´Ƈ�6LPSOH�HQRXJK²EXW�ODQJXDJH�LV�QRW�
VLPSOH�DQG�FRPSOLFDWLRQV�UHDUHG�XS��³1RZ�VRPH�=V�DUH�QRW�;V��WKH�=<V�´Ƈ�
ZURWH�'H�0RUJDQ�DW�RQH�SRLQW��³%XW�WKH\�DUH�QRQH[LVWHQW��<RX�PD\�VD\�
WKDW�QRQH[LVWHQWV�DUH�QRW�;V��$�QRQH[LVWHQW�KRUVH�LV�QRW�HYHQ�D�KRUVH��DQG�
�D�IRUWLRUL"��QRW�D�FRZ�´�
� +H�DGGHG�ZLVWIXOO\��³,�GR�QRW�GHVSDLU�RI�VHHLQJ�\RX�JLYH�PHDQLQJ�WR�
WKLV�QHZ�NLQG�RI�QHJDWLYH�TXDQWLW\�´�+H�GLG�QRW�SRVW�WKLV�DQG�KH�GLG�QRW�
WKURZ�LW�DZD\��
� %RROH�WKRXJKW�RI�KLV�V\VWHP�DV�D�PDWKHPDWLFV�ZLWKRXW�QXPEHUV��³,W�LV�
VLPSO\�D�IDFW�´Ƈ�KH�ZURWH��³WKDW�WKH�XOWLPDWH�ODZV�RI�ORJLF²WKRVH�DORQH�RQ�
ZKLFK�LW�LV�SRVVLEOH�WR�FRQVWUXFW�D�VFLHQFH�RI�ORJLF²DUH�PDWKHPDWLFDO�LQ�
WKHLU�IRUP�DQG�H[SUHVVLRQ��DOWKRXJK�QRW�EHORQJLQJ�WR�WKH�PDWKHPDWLFV�RI�
TXDQWLW\�´�7KH�RQO\�QXPEHUV�DOORZHG��KH�SURSRVHG��ZHUH�]HUR�DQG�RQH��,W�
ZDV�DOO�RU�QRWKLQJ��³7KH�UHVSHFWLYH�LQWHUSUHWDWLRQ�RI�WKH�V\PEROV���DQG���
LQ�WKH�V\VWHP�RI�ORJLF�DUH�1RWKLQJ�DQG�8QLYHUVH�´Ƈ�8QWLO�QRZ�ORJLF�KDG�
EHORQJHG�WR�SKLORVRSK\��%RROH�ZDV�FODLPLQJ�SRVVHVVLRQ�RQ�EHKDOI�RI�
PDWKHPDWLFV��,Q�GRLQJ�VR��KH�GHYLVHG�D�QHZ�IRUP�RI�HQFRGLQJ��,WV�FRGH�
ERRN�SDLUHG�WZR�W\SHV�RI�V\PEROLVP��HDFK�DEVWUDFWHG�IDU�IURP�WKH�ZRUOG�
RI�WKLQJV��2Q�RQH�VLGH�ZDV�D�VHW�RI�FKDUDFWHUV�GUDZQ�IURP�WKH�IRUPDOLVP�
RI�PDWKHPDWLFV��S¶V�DQG�T¶V���¶V�DQG�±¶V��EUDFHV�DQG�EUDFNHWV��2Q�WKH�RWKHU�
ZHUH�RSHUDWLRQV��SURSRVLWLRQV��UHODWLRQV�RUGLQDULO\�H[SUHVVHG�LQ�WKH�IX]]\�
DQG�PXWDEOH�VSHHFK�RI�HYHU\GD\�OLIH��ZRUGV�DERXW�WUXWK�DQG�IDOVLW\��



PHPEHUVKLS�LQ�FODVVHV��SUHPLVHV�DQG�FRQFOXVLRQV��7KHUH�ZHUH�³SDUWLFOHV´��
LI��HLWKHU��RU��7KHVH�ZHUH�WKH�HOHPHQWV�RI�%RROH¶V�FUHGR��
�
� 7KDW�/DQJXDJH�LV�DQ�LQVWUXPHQW�RI�KXPDQ�UHDVRQ��DQG�QRW�PHUHO\�D�
PHGLXP�IRU�WKH�H[SUHVVLRQ�RI�WKRXJKW��
�
� 7KH�HOHPHQWV�RI�ZKLFK�DOO�ODQJXDJH�FRQVLVWV�DUH�VLJQV�RU�V\PEROV��
� :RUGV�DUH�VLJQV��6RPHWLPHV�WKH\�DUH�VDLG�WR�UHSUHVHQW�WKLQJV��
VRPHWLPHV�WKH�RSHUDWLRQV�E\�ZKLFK�WKH�PLQG�FRPELQHV�WRJHWKHU�WKH�VLPSOH�
QRWLRQV�RI�WKLQJV�LQWR�FRPSOH[�FRQFHSWLRQV��
� :RUGV�«�DUH�QRW�WKH�RQO\�VLJQV�ZKLFK�ZH�DUH�FDSDEOH�RI�HPSOR\LQJ��
$UELWUDU\�PDUNV��ZKLFK�VSHDN�RQO\�WR�WKH�H\H��DQG�DUELWUDU\�VRXQGV�RU�
DFWLRQV�«�DUH�HTXDOO\�RI�WKH�QDWXUH�RI�VLJQV�Ƈ�
�
� 7KH�HQFRGLQJ��WKH�FRQYHUVLRQ�IURP�RQH�PRGDOLW\�WR�WKH�RWKHU��VHUYHG�
D�SXUSRVH��,Q�WKH�FDVH�RI�0RUVH�FRGH��WKH�SXUSRVH�ZDV�WR�WXUQ�HYHU\GD\�
ODQJXDJH�LQWR�D�IRUP�VXLWDEOH�IRU�QHDU�LQVWDQWDQHRXV�WUDQVPLVVLRQ�DFURVV�
PLOHV�RI�FRSSHU�ZLUH��,Q�WKH�FDVH�RI�V\PEROLF�ORJLF��WKH�QHZ�IRUP�ZDV�
VXLWDEOH�IRU�PDQLSXODWLRQ�E\�D�FDOFXOXV��7KH�V\PEROV�ZHUH�OLNH�OLWWOH�
FDSVXOHV��SURWHFWLQJ�WKHLU�GHOLFDWH�FDUJR�IURP�WKH�ZLQG�DQG�IRJ�RI�
HYHU\GD\�FRPPXQLFDWLRQ��+RZ�PXFK�VDIHU�WR�ZULWH��
� ��í�[� �\���í�]����]���í�\�������í�\����í�]��
�
� WKDQ�WKH�UHDO�ODQJXDJH�SURSRVLWLRQ�IRU�ZKLFK��LQ�D�W\SLFDO�%RROHDQ�
H[DPSOH��LW�VWRRG��
�
� 8QFOHDQ�EHDVWV�DUH�DOO�ZKLFK�GLYLGH�WKH�KRRI�ZLWKRXW�FKHZLQJ�WKH�
FXG��DOO�ZKLFK�FKHZ�WKH�FXG�ZLWKRXW�GLYLGLQJ�WKH�KRRI��DQG�DOO�ZKLFK�
QHLWKHU�GLYLGH�WKH�KRRI�QRU�FKHZ�WKH�FXG�Ƈ�
�
� 7KH�VDIHW\�FDPH�LQ�QR�VPDOO�SDUW�IURP�GUDLQLQJ�WKH�ZRUGV�RI�PHDQLQJ��
6LJQV�DQG�V\PEROV�ZHUH�QRW�MXVW�SODFHKROGHUV��WKH\�ZHUH�RSHUDWRUV��OLNH�
WKH�JHDUV�DQG�OHYHUV�LQ�D�PDFKLQH��/DQJXDJH��DIWHU�DOO��LV�DQ�LQVWUXPHQW��



� ,W�ZDV�VHHQ�GLVWLQFWO\�QRZ�DV�DQ�LQVWUXPHQW�ZLWK�WZR�VHSDUDWH�
IXQFWLRQV��H[SUHVVLRQ�DQG�WKRXJKW��7KLQNLQJ�FDPH�ILUVW��RU�VR�SHRSOH�
DVVXPHG��7R�%RROH��ORJLF�ZDV�WKRXJKW²SROLVKHG�DQG�SXULILHG��+H�FKRVH�
7KH�/DZV�RI�7KRXJKW�DV�WKH�WLWOH�IRU�KLV������PDVWHUZRUN��1RW�
FRLQFLGHQWDOO\��WKH�WHOHJUDSKLVWV�DOVR�IHOW�WKH\�ZHUH�JHQHUDWLQJ�LQVLJKW�LQWR�
PHVVDJLQJ�ZLWKLQ�WKH�EUDLQ��³$�ZRUG�LV�D�WRRO�IRU�WKLQNLQJ��EHIRUH�WKH�
WKLQNHU�XVHV�LW�DV�D�VLJQDO�IRU�FRPPXQLFDWLQJ�KLV�WKRXJKW�´Ƈ�DVVHUWHG�DQ�
HVVD\LVW�LQ�+DUSHU¶V�1HZ�0RQWKO\�0DJD]LQH�LQ�������
�
� 3HUKDSV�WKH�PRVW�H[WHQGHG�DQG�LPSRUWDQW�LQIOXHQFH�ZKLFK�WKH�
WHOHJUDSK�LV�GHVWLQHG�WR�H[HUW�XSRQ�WKH�KXPDQ�PLQG�LV�WKDW�ZKLFK�LW�ZLOO�
XOWLPDWHO\�ZRUN�RXW�WKURXJK�LWV�LQIOXHQFH�RQ�ODQJXDJH�«�%\�WKH�SULQFLSOH�
ZKLFK�'DUZLQ�GHVFULEHV�DV�QDWXUDO�VHOHFWLRQ�VKRUW�ZRUGV�DUH�JDLQLQJ�WKH�
DGYDQWDJH�RYHU�ORQJ�ZRUGV��GLUHFW�IRUPV�RI�H[SUHVVLRQ�DUH�JDLQLQJ�WKH�
DGYDQWDJH�RYHU�LQGLUHFW��ZRUGV�RI�SUHFLVH�PHDQLQJ�WKH�DGYDQWDJH�RI�WKH�
DPELJXRXV��DQG�ORFDO�LGLRPV�DUH�HYHU\ZKHUH�DW�D�GLVDGYDQWDJH��
�
� %RROH¶V�LQIOXHQFH�ZDV�VXEWOH�DQG�VORZ��+H�FRUUHVSRQGHG�RQO\�EULHIO\�
ZLWK�%DEEDJH��WKH\�QHYHU�PHW��2QH�RI�KLV�FKDPSLRQV�ZDV�/HZLV�&DUUROO��
ZKR��DW�WKH�YHU\�HQG�RI�KLV�OLIH��D�TXDUWHU�FHQWXU\�DIWHU�$OLFH�LQ�
:RQGHUODQG��ZURWH�WZR�YROXPHV�RI�LQVWUXFWLRQ��SX]]OHV��GLDJUDPV��DQG�
H[HUFLVHV�LQ�V\PEROLF�ORJLF��$OWKRXJK�KLV�V\PEROLVP�ZDV�LPSHFFDEOH��KLV�
V\OORJLVPV�UDQ�WRZDUG�ZKLPV\��
�
� ����%DELHV�DUH�LOORJLFDO��
�
� ����1RERG\�LV�GHVSLVHG�ZKR�FDQ�PDQDJH�D�FURFRGLOH��
�
� ����,OORJLFDO�SHUVRQV�DUH�GHVSLVHG��
�
� �&RQFO���%DELHV�FDQQRW�PDQDJH�FURFRGLOHV�Ƈ�
�



� 7KH�V\PEROLF�YHUVLRQ�²� ��
L�H� � ²�KDYLQJ�EHHQ�VXLWDEO\�GUDLQHG�RI�PHDQLQJ��DOORZHG�WKH�XVHU�WR�
UHDFK�WKH�GHVLUHG�FRQFOXVLRQ�ZLWKRXW�WULSSLQJ�RYHU�DZNZDUG�LQWHUPHGLDWH�
SURSRVLWLRQV�DORQJ�WKH�OLQHV�RI�³EDELHV�DUH�GHVSLVHG�´�
� $V�WKH�FHQWXU\�WXUQHG��%HUWUDQG�5XVVHOO�SDLG�*HRUJH�%RROH�DQ�
H[WUDRUGLQDU\�FRPSOLPHQW��³3XUH�PDWKHPDWLFV�ZDV�GLVFRYHUHG�E\�%RROH��
LQ�D�ZRUN�ZKLFK�KH�FDOOHG�WKH�/DZV�RI�7KRXJKW�´Ƈ�,W�KDV�EHHQ�TXRWHG�RIWHQ��
:KDW�PDNHV�WKH�FRPSOLPHQW�H[WUDRUGLQDU\�LV�WKH�VHOGRP�TXRWHG�
GLVSDUDJHPHQW�WKDW�IROORZV�RQ�LWV�KHHOV��
�
� +H�ZDV�DOVR�PLVWDNHQ�LQ�VXSSRVLQJ�WKDW�KH�ZDV�GHDOLQJ�ZLWK�WKH�ODZV�
RI�WKRXJKW��WKH�TXHVWLRQ�KRZ�SHRSOH�DFWXDOO\�WKLQN�ZDV�TXLWH�LUUHOHYDQW�WR�
KLP��DQG�LI�KLV�ERRN�KDG�UHDOO\�FRQWDLQHG�WKH�ODZV�RI�WKRXJKW��LW�ZDV�
FXULRXV�WKDW�QR�RQH�VKRXOG�HYHU�KDYH�WKRXJKW�LQ�VXFK�D�ZD\�EHIRUH��
�
� 2QH�PLJKW�DOPRVW�WKLQN�5XVVHOO�HQMR\HG�SDUDGR[HV��
� Ƈ�%XW�&RXQW�0LRW�GH�0HOLWR�FODLPHG�LQ�KLV�PHPRLUV�WKDW�&KDSSH�
VXEPLWWHG�KLV�LGHD�WR�WKH�:DU�2IILFH�ZLWK�WKH�QDPH�WDFK\JUDSKH��³VZLIW�
ZULWHU´��DQG�WKDW�KH��0LRW��SURSRVHG�WpOpJUDSKH�LQVWHDG²ZKLFK�³KDV�
EHFRPH��VR�WR�VSHDN��D�KRXVHKROG�ZRUG�´�
 



6 | NEW WIRES, NEW LOGIC�
 
(No Other Thing Is More Enswathed in the Unknown)�
�
� 7KH�SHUIHFW�V\PPHWU\�RI�WKH�ZKROH�DSSDUDWXV²WKH�ZLUH�LQ�WKH�PLGGOH��
WKH�WZR�WHOHSKRQHV�DW�WKH�HQGV�RI�WKH�ZLUH��DQG�WKH�WZR�JRVVLSV�DW�WKH�HQGV�
RI�WKH�WHOHSKRQHV²PD\�EH�YHU\�IDVFLQDWLQJ�WR�D�PHUH�PDWKHPDWLFLDQ��
� ²-DPHV�&OHUN�0D[ZHOO�������Ƈ�
�
� $�&85,286�&+,/'�,1�$�&28175<�72:1�LQ�WKH�����V�PLJKW�
QDWXUDOO\�IRUP�DQ�LQWHUHVW�LQ�WKH�VHQGLQJ�RI�PHVVDJHV�DORQJ�ZLUHV��DV�
&ODXGH�6KDQQRQ�GLG�LQ�*D\ORUG��0LFKLJDQ��+H�VDZ�ZLUHV�HYHU\�GD\��
IHQFLQJ�WKH�SDVWXUHV²GRXEOH�VWUDQGV�RI�VWHHO��WZLVWHG�DQG�EDUEHG��
VWUHWFKHG�IURP�SRVW�WR�SRVW��+H�VFURXQJHG�ZKDW�SDUWV�KH�FRXOG�DQG�
MHUU\�ULJJHG�KLV�RZQ�EDUEHG�ZLUH�WHOHJUDSK��WDSSLQJ�PHVVDJHV�WR�DQRWKHU�
ER\�D�KDOI�PLOH�DZD\��+H�XVHG�WKH�FRGH�GHYLVHG�E\�6DPXHO�)��%��0RUVH��
7KDW�VXLWHG�KLP��+H�OLNHG�WKH�YHU\�LGHD�RI�FRGHV²QRW�MXVW�VHFUHW�FRGHV��
EXW�FRGHV�LQ�WKH�PRUH�JHQHUDO�VHQVH��ZRUGV�RU�V\PEROV�VWDQGLQJ�LQ�IRU�
RWKHU�ZRUGV�RU�V\PEROV��+H�ZDV�DQ�LQYHQWLYH�DQG�SOD\IXO�VSLULW��7KH�FKLOG�
VWD\HG�ZLWK�WKH�PDQ��$OO�KLV�OLIH��KH�SOD\HG�JDPHV�DQG�LQYHQWHG�JDPHV��+H�
ZDV�D�JDGJHWHHU��7KH�JURZQ�XS�6KDQQRQ�MXJJOHG�DQG�GHYLVHG�WKHRULHV�
DERXW�MXJJOLQJ��:KHQ�UHVHDUFKHUV�DW�WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI�
7HFKQRORJ\�RU�%HOO�/DERUDWRULHV�KDG�WR�OHDS�DVLGH�WR�OHW�D�XQLF\FOH�SDVV��
WKDW�ZDV�6KDQQRQ��+H�KDG�PRUH�WKDQ�KLV�VKDUH�RI�SOD\IXOQHVV��DQG�DV�D�
FKLOG�KH�KDG�D�ODUJH�SRUWLRQ�RI�ORQHOLQHVV��WRR��ZKLFK�DORQJ�ZLWK�KLV�
WLQNHUHU¶V�LQJHQXLW\�KHOSHG�PRWLYDWH�KLV�EDUEHG�ZLUH�WHOHJUDSK��
� *D\ORUG�DPRXQWHG�WR�OLWWOH�PRUH�WKDQ�D�IHZ�VWUHHWV�DQG�VWRUHV�
LQWHUUXSWLQJ�WKH�EURDG�QRUWKHUQ�IDUPODQG�RI�WKH�0LFKLJDQ�SHQLQVXOD�Ƈ�+HUH�
DQG�RQZDUG�DFURVV�WKH�SODLQV�DQG�SUDLULH�WR�WKH�5RFN\�0RXQWDLQV�EDUEHG�
ZLUH�KDG�VSUHDG�OLNH�D�YLQH��EHJHWWLQJ�LQGXVWULDO�IRUWXQHV�WKRXJK�LW�ZDV�QRW�
D�SDUWLFXODUO\�JODPRURXV�WHFKQRORJ\�DPLG�WKH�H[FLWHPHQW�RI�ZKDW�ZDV�
DOUHDG\�FDOOHG�WKH�$JH�RI�(OHFWULFLW\��%HJLQQLQJ�LQ�������ZKHQ�DQ�,OOLQRLV�
IDUPHU�UHFHLYHG�8��6��3DWHQW�1R����������IRU�³D�QHZ�DQG�YDOXDEOH�



,PSURYHPHQW�LQ�:LUH�)HQFHV�´�EDWWOHV�IRU�RZQHUVKLS�UDJHG��XOWLPDWHO\�
UHDFKLQJ�WKH�6XSUHPH�&RXUW��ZKLOH�WKH�ZLUH�GHILQHG�WHUULWRU\�DQG�FORVHG�
WKH�RSHQ�UDQJH��$W�WKH�SHDN��$PHULFDQ�IDUPHUV��UDQFKHUV��DQG�UDLOURDGV�
ODLG�PRUH�WKDQ�D�PLOOLRQ�PLOHV�D�\HDU��7DNHQ�FROOHFWLYHO\�WKH�QDWLRQ¶V�
IHQFH�ZLUH�IRUPHG�QR�ZHE�RU�QHWZRUN��MXVW�D�EURNHQ�ODWWLFH��,WV�SXUSRVH�
KDG�EHHQ�WR�VHSDUDWH��QRW�WR�FRQQHFW��)RU�HOHFWULFLW\�LW�PDGH�D�SRRU�
FRQGXFWRU�HYHQ�LQ�GU\�ZHDWKHU��%XW�ZLUH�ZDV�ZLUH��DQG�&ODXGH�6KDQQRQ�
ZDV�QRW�WKH�ILUVW�WR�VHH�WKLV�ZLGH�UDQJLQJ�ODWWLFH�DV�D�SRWHQWLDO�
FRPPXQLFDWLRQV�JULG��7KRXVDQGV�RI�IDUPHUV�LQ�UHPRWH�SODFHV�KDG�WKH�
VDPH�LGHD��8QZLOOLQJ�WR�ZDLW�IRU�WKH�WHOHSKRQH�FRPSDQLHV�WR�YHQWXUH�RXW�
IURP�WKH�FLWLHV��UXUDO�IRON�IRUPHG�EDUEHG�ZLUH�WHOHSKRQH�FRRSHUDWLYHV��
7KH\�UHSODFHG�PHWDO�VWDSOHV�ZLWK�LQVXODWHG�IDVWHQHUV��7KH\�DWWDFKHG�GU\�
EDWWHULHV�DQG�VSHDNLQJ�WXEHV�DQG�DGGHG�VSDUH�ZLUH�WR�EULGJH�WKH�JDSV��,Q�
WKH�VXPPHU�RI������7KH�1HZ�<RUN�7LPHV�UHSRUWHG��³7KHUH�FDQ�EH�QR�
GRXEW�WKDW�PDQ\�URXJK�DQG�UHDG\�XWLOL]DWLRQV�RI�WKH�WHOHSKRQH�DUH�QRZ�
EHLQJ�PDGH��)RU�LQVWDQFH��D�QXPEHU�RI�6RXWK�'DNRWD�IDUPHUV�KDYH�KHOSHG�
WKHPVHOYHV�WR�D�WHOHSKRQH�V\VWHP�FRYHULQJ�HLJKW�PLOHV�RI�ZLUH�E\�
VXSSO\LQJ�WKHPVHOYHV�ZLWK�WUDQVPLWWHUV�DQG�PDNLQJ�FRQQHFWLRQV�ZLWK�WKH�
EDUE�ZLUH�ZKLFK�FRQVWLWXWHV�WKH�IHQFH�LQ�WKDW�SDUW�RI�WKH�FRXQWU\�´�7KH�
UHSRUWHU�REVHUYHG��³7KH�LGHD�LV�JDLQLQJ�JURXQG�WKDW�WKH�GD\�RI�FKHDS�
WHOHSKRQHV�IRU�WKH�PLOOLRQ�LV�DW�KDQG��:KHWKHU�WKLV�LPSUHVVLRQ�LV�VRXQGO\�
EDVHG�LV�DQ�RSHQ�TXHVWLRQ�´Ƈ�&OHDUO\�SHRSOH�ZDQWHG�WKH�FRQQHFWLRQV��
&DWWOHPHQ�ZKR�GHVSLVHG�IHQFHV�IRU�PDNLQJ�SDUFHOV�RI�WKH�IUHH�UDQJH�QRZ�
KRRNHG�XS�WKHLU�VSHDNLQJ�WXEHV�WR�KHDU�PDUNHW�TXRWDWLRQV��ZHDWKHU�UHSRUWV��
RU�MXVW��FUDFNOLQJ�DORQJ�WKH�ZLUHV��WKH�DWWHQXDWHG�VLPXODFUXP�RI�WKH�KXPDQ�
YRLFH��D�WKULOO�LQ�LWVHOI��
� 7KUHH�JUHDW�ZDYHV�RI�HOHFWULFDO�FRPPXQLFDWLRQ�FUHVWHG�LQ�VHTXHQFH��
WHOHJUDSK\��WHOHSKRQ\��DQG�UDGLR��3HRSOH�EHJDQ�WR�IHHO�WKDW�LW�ZDV�QDWXUDO�
WR�SRVVHVV�PDFKLQHV�GHGLFDWHG�WR�WKH�VHQGLQJ�DQG�UHFHLYLQJ�RI�PHVVDJHV��
7KHVH�GHYLFHV�FKDQJHG�WKH�WRSRORJ\²ULSSHG�WKH�VRFLDO�IDEULF�DQG�
UHFRQQHFWHG�LW��DGGHG�JDWHZD\V�DQG�MXQFWLRQV�ZKHUH�WKHUH�KDG�RQO\�EHHQ�
EODQN�GLVWDQFH��$OUHDG\�DW�WKH�WXUQ�RI�WKH�WZHQWLHWK�FHQWXU\�WKHUH�ZDV�
ZRUU\�DERXW�XQDQWLFLSDWHG�HIIHFWV�RQ�VRFLDO�EHKDYLRU��7KH�VXSHULQWHQGHQW�



RI�WKH�OLQH�LQ�:LVFRQVLQ�IUHWWHG�DERXW�\RXQJ�PHQ�DQG�ZRPHQ�³FRQVWDQWO\�
VSDUNLQJ�RYHU�WKH�ZLUH´�EHWZHHQ�(DX�&ODLUH�DQG�&KLSSHZD�)DOOV��³7KLV�
IUHH�XVH�RI�WKH�OLQH�IRU�IOLUWDWLRQ�SXUSRVHV�KDV�JURZQ�WR�DQ�DODUPLQJ�
H[WHQW�´�KH�ZURWH��³DQG�LI�LW�LV�WR�JR�RQ�VRPHERG\�PXVW�SD\�IRU�LW�´�7KH�
%HOO�FRPSDQLHV�WULHG�WR�GLVFRXUDJH�IULYRORXV�WHOHSKRQ\��SDUWLFXODUO\�E\�
ZRPHQ�DQG�VHUYDQWV��$�IUHHU�VSLULW�SUHYDLOHG�DW�WKH�IDUPHU�FRRSHUDWLYHV��
ZKLFK�DYRLGHG�SD\LQJ�WKH�WHOHSKRQH�FRPSDQLHV�ZHOO�LQWR�WKH�����V��7KH�
0RQWDQD�(DVW�/LQH�7HOHSKRQH�$VVRFLDWLRQ²HLJKW�PHPEHUV²VHQW�³XS�WR�
WKH�PLQXWH´�QHZV�UHSRUWV�DURXQG�LWV�QHWZRUN��EHFDXVH�WKH�PHQ�DOVR�RZQHG�
D�UDGLR�Ƈ�&KLOGUHQ�ZDQWHG�WR�SOD\�WKLV�JDPH��WRR��
� &ODXGH�(OZRRG�6KDQQRQ��ERUQ�LQ�������ZDV�JLYHQ�WKH�IXOO�QDPH�RI�
KLV�IDWKHU��D�VHOI�PDGH�EXVLQHVVPDQ²IXUQLWXUH��XQGHUWDNLQJ��DQG�UHDO�
HVWDWH²DQG�SUREDWH�MXGJH��DOUHDG\�ZHOO�LQWR�PLGGOH�DJH��&ODXGH¶V�
JUDQGIDWKHU��D�IDUPHU��KDG�LQYHQWHG�D�PDFKLQH�IRU�ZDVKLQJ�FORWKHV��D�
ZDWHUSURRI�WXE��D�ZRRGHQ�DUP��DQG�D�SOXQJHU��&ODXGH¶V�PRWKHU��0DEHO�
&DWKHULQH�:ROI��GDXJKWHU�RI�*HUPDQ�LPPLJUDQWV��ZRUNHG�DV�D�ODQJXDJH�
WHDFKHU�DQG�VRPHWLPH�SULQFLSDO�RI�WKH�KLJK�VFKRRO��+LV�ROGHU�VLVWHU��
&DWKHULQH�:ROI�6KDQQRQ��WKH�SDUHQWV�GROHG�RXW�QDPHV�SDUVLPRQLRXVO\���
VWXGLHG�PDWKHPDWLFV�DQG�UHJXODUO\�HQWHUWDLQHG�&ODXGH�ZLWK�SX]]OHV��7KH\�
OLYHG�RQ�&HQWHU�6WUHHW�D�IHZ�EORFNV�QRUWK�RI�0DLQ�6WUHHW��7KH�WRZQ�RI�
*D\ORUG�ERDVWHG�EDUHO\�WKUHH�WKRXVDQG�VRXOV��EXW�WKLV�ZDV�HQRXJK�WR�
VXSSRUW�D�EDQG�ZLWK�7HXWRQLF�XQLIRUPV�DQG�VKLQ\�LQVWUXPHQWV��DQG�LQ�
JUDGH�VFKRRO�&ODXGH�SOD\HG�DQ�(�IODW�DOWR�KRUQ�EURDGHU�WKDQ�KLV�FKHVW��+H�
KDG�(UHFWRU�6HWV�DQG�ERRNV��+H�PDGH�PRGHO�SODQHV�DQG�HDUQHG�PRQH\�
GHOLYHULQJ�WHOHJUDPV�IRU�WKH�ORFDO�:HVWHUQ�8QLRQ�RIILFH��+H�VROYHG�
FU\SWRJUDPV��/HIW�RQ�KLV�RZQ��KH�UHDG�DQG�UHUHDG�ERRNV��D�VWRU\�KH�ORYHG�
ZDV�(GJDU�$OODQ�3RH¶V�³7KH�*ROG�%XJ�´�VHW�RQ�D�UHPRWH�VRXWKHUQ�LVODQG��
IHDWXULQJ�D�SHFXOLDU�:LOOLDP�/HJUDQG��D�PDQ�ZLWK�DQ�³H[FLWDEOH�EUDLQ´�DQG�
³XQXVXDO�SRZHUV�RI�PLQG´�EXW�³VXEMHFW�WR�SHUYHUVH�PRRGV�RI�DOWHUQDWH�
HQWKXVLDVP�DQG�PHODQFKRO\´Ƈ²LQ�RWKHU�ZRUGV��D�YHUVLRQ�RI�KLV�FUHDWRU��
6XFK�LQJHQLRXV�SURWDJRQLVWV�ZHUH�UHTXLUHG�E\�WKH�WLPHV�DQG�GXO\�FRQMXUHG�
E\�3RH�DQG�RWKHU�SUHVFLHQW�ZULWHUV��OLNH�$UWKXU�&RQDQ�'R\OH�DQG�+��*��
:HOOV��7KH�KHUR�RI�³7KH�*ROG�%XJ´�ILQGV�EXULHG�WUHDVXUH�E\�GHFLSKHULQJ�D�



FU\SWRJUDSK�ZULWWHQ�RQ�SDUFKPHQW��3RH�VSHOOV�RXW�WKH�VWULQJ�RI�QXPHUDOV�
DQG�V\PEROV��³UXGHO\�WUDFHG��LQ�D�UHG�WLQW��EHWZHHQ�WKH�GHDWK¶V�KHDG�DQG�
WKH�JRDW´��²�
��ÁÁ����������������Á���Á����������������������Á����Á���������
�Á����������"����Á������������Á���������±���
���������������������ÁÁ����Á������������Á������������������������
�Á������������Á"�������Á�����������Á"��²�DQG�ZDONV�WKH�UHDGHU�WKURXJK�
HYHU\�WZLVW�RI�LWV�FRQVWUXFWLRQ�DQG�GHFRQVWUXFWLRQ��³&LUFXPVWDQFHV��DQG�D�
FHUWDLQ�ELDV�RI�PLQG��KDYH�OHG�PH�WR�WDNH�LQWHUHVW�LQ�VXFK�ULGGOHV�´Ƈ�KLV�
GDUN�KHUR�SURFODLPV��WKULOOLQJ�D�UHDGHU�ZKR�PLJKW�KDYH�WKH�VDPH�ELDV�RI�
PLQG��7KH�VROXWLRQ�OHDGV�WR�WKH�JROG��EXW�QR�RQH�FDUHV�DERXW�WKH�JROG��
UHDOO\��7KH�WKULOO�LV�LQ�WKH�FRGH��P\VWHU\�DQG�WUDQVPXWDWLRQ��
� &ODXGH�ILQLVKHG�*D\ORUG�+LJK�6FKRRO�LQ�WKUHH�\HDUV�LQVWHDG�RI�IRXU�
DQG�ZHQW�RQ�LQ������WR�WKH�8QLYHUVLW\�RI�0LFKLJDQ��ZKHUH�KH�VWXGLHG�
HOHFWULFDO�HQJLQHHULQJ�DQG�PDWKHPDWLFV��-XVW�EHIRUH�JUDGXDWLQJ��LQ�������
KH�VDZ�D�SRVWFDUG�RQ�D�EXOOHWLQ�ERDUG�DGYHUWLVLQJ�D�JUDGXDWH�VWXGHQW�MRE�DW�
WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��9DQQHYDU�%XVK��WKHQ�WKH�GHDQ�
RI�HQJLQHHULQJ��ZDV�ORRNLQJ�IRU�D�UHVHDUFK�DVVLVWDQW�WR�UXQ�D�QHZ�PDFKLQH�
ZLWK�D�SHFXOLDU�QDPH��WKH�'LIIHUHQWLDO�$QDO\]HU��7KLV�ZDV�D�����WRQ�LURQ�
SODWIRUP�RI�URWDWLQJ�VKDIWV�DQG�JHDUV��,Q�WKH�QHZVSDSHUV�LW�ZDV�EHLQJ�
FDOOHG�D�³PHFKDQLFDO�EUDLQ´�RU�³WKLQNLQJ�PDFKLQH´��D�W\SLFDO�KHDGOLQH�
GHFODUHG��
� ³7KLQNLQJ�0DFKLQH´�'RHV�+LJKHU�0DWKHPDWLFV��
6ROYHV�(TXDWLRQV�7KDW�7DNH�+XPDQV�0RQWKVƇ�
�
� &KDUOHV�%DEEDJH¶V�'LIIHUHQFH�(QJLQH�DQG�$QDO\WLFDO�(QJLQH�ORRPHG�
DV�DQFHVWUDO�JKRVWV��EXW�GHVSLWH�WKH�HFKRHV�RI�QRPHQFODWXUH�DQG�WKH�
VLPLODULW\�RI�SXUSRVH��WKH�'LIIHUHQWLDO�$QDO\]HU�RZHG�YLUWXDOO\�QRWKLQJ�WR�
%DEEDJH��%XVK�KDG�EDUHO\�KHDUG�RI�KLP��%XVK��OLNH�%DEEDJH��KDWHG�WKH�
QXPELQJ��ZDVWHIXO�ODERU�RI�PHUH�FDOFXODWLRQ��³$�PDWKHPDWLFLDQ�LV�QRW�D�
PDQ�ZKR�FDQ�UHDGLO\�PDQLSXODWH�ILJXUHV��RIWHQ�KH�FDQQRW�´�%XVK�ZURWH��
³+H�LV�SULPDULO\�DQ�LQGLYLGXDO�ZKR�LV�VNLOOHG�LQ�WKH�XVH�RI�V\PEROLF�ORJLF�
RQ�D�KLJK�SODQH��DQG�HVSHFLDOO\�KH�LV�D�PDQ�RI�LQWXLWLYH�MXGJPHQW�´Ƈ�



� 0,7�LQ�WKH�\HDUV�DIWHU�:RUOG�:DU�,�ZDV�RQH�RI�WKH�QDWLRQ¶V�WKUHH�
IRFDO�SRLQWV�IRU�WKH�EXUJHRQLQJ�SUDFWLFDO�VFLHQFH�RI�HOHFWULFDO�HQJLQHHULQJ��
DORQJ�ZLWK�WKH�%HOO�7HOHSKRQH�/DERUDWRULHV�DQG�*HQHUDO�(OHFWULF��,W�ZDV�
DOVR�D�SODFH�ZLWK�D�YRUDFLRXV�QHHG�IRU�WKH�VROYLQJ�RI�
HTXDWLRQV²HVSHFLDOO\�GLIIHUHQWLDO�HTXDWLRQV��DQG�SDUWLFXODUO\�GLIIHUHQWLDO�
HTXDWLRQV�RI�WKH�VHFRQG�RUGHU��'LIIHUHQWLDO�HTXDWLRQV�H[SUHVV�UDWHV�RI�
FKDQJH��DV�LQ�EDOOLVWLF�SURMHFWLOHV�DQG�RVFLOODWLQJ�HOHFWULF�FXUUHQWV��
6HFRQG�RUGHU�GLIIHUHQWLDO�HTXDWLRQV�FRQFHUQ�UDWHV�RI�FKDQJH�LQ�UDWHV�RI�
FKDQJH��IURP�SRVLWLRQ�WR�YHORFLW\�WR�DFFHOHUDWLRQ��7KH\�DUH�KDUG�WR�VROYH�
DQDO\WLFDOO\��DQG�WKH\�SRS�XS�HYHU\ZKHUH��%XVK�GHVLJQHG�KLV�PDFKLQH�WR�
KDQGOH�WKLV�HQWLUH�FODVV�RI�SUREOHPV�DQG�WKXV�WKH�ZKROH�UDQJH�RI�SK\VLFDO�
V\VWHPV�WKDW�JHQHUDWHG�WKHP��/LNH�%DEEDJH¶V�PDFKLQHV��LW�ZDV�HVVHQWLDOO\�
PHFKDQLFDO��WKRXJK�LW�XVHG�HOHFWULF�PRWRUV�WR�GULYH�WKH�ZHLJKW\�DSSDUDWXV�
DQG��DV�LW�HYROYHG��PRUH�DQG�PRUH�HOHFWURPHFKDQLFDO�VZLWFKHV�WR�FRQWURO�
LW��
� 8QOLNH�%DEEDJH¶V�PDFKLQH��LW�GLG�QRW�PDQLSXODWH�QXPEHUV��,W�ZRUNHG�
RQ�TXDQWLWLHV²JHQHUDWLQJ�FXUYHV��DV�%XVK�OLNHG�WR�VD\��WR�UHSUHVHQW�WKH�
IXWXUH�RI�D�G\QDPLFDO�V\VWHP��:H�ZRXOG�VD\�QRZ�WKDW�LW�ZDV�DQDORJ�UDWKHU�
WKDQ�GLJLWDO��,WV�ZKHHOV�DQG�GLVNV�ZHUH�DUUDQJHG�WR�SURGXFH�D�SK\VLFDO�
DQDORJ�RI�WKH�GLIIHUHQWLDO�HTXDWLRQV��,Q�D�ZD\�LW�ZDV�D�PRQVWURXV�
GHVFHQGDQW�RI�WKH�SODQLPHWHU��D�OLWWOH�PHDVXULQJ�FRQWUDSWLRQ�WKDW�WUDQVODWHG�
WKH�LQWHJUDWLRQ�RI�FXUYHV�LQWR�WKH�PRWLRQ�RI�D�ZKHHO��3URIHVVRUV�DQG�
VWXGHQWV�FDPH�WR�WKH�'LIIHUHQWLDO�$QDO\]HU�DV�VXSSOLFDQWV��DQG�ZKHQ�LW�
FRXOG�VROYH�WKHLU�HTXDWLRQV�ZLWK���SHUFHQW�DFFXUDF\��WKH�RSHUDWRU��&ODXGH�
6KDQQRQ��ZDV�KDSS\��,Q�DQ\�FDVH�KH�ZDV�XWWHUO\�FDSWLYDWHG�E\�WKLV�
³FRPSXWHU�´�DQG�QRW�MXVW�E\�WKH�JULQGLQJ��UDVSLQJ��URRP�ILOOLQJ�DQDORJ�SDUW��
EXW�E\�WKH�QHDUO\�VLOHQW��VDYH�IRU�WKH�RFFDVLRQDO�FOLFN�DQG�WDS��HOHFWULFDO�
FRQWUROV�Ƈ�
�
�



�
� 7+(�',))(5(17,$/�$1$/<=(5�2)�9$11(9$5�%86+�$7�
0,7��,OOXVWUDWLRQ�FUHGLW������
�
� 7KHVH�ZHUH�RI�WZR�NLQGV��RUGLQDU\�VZLWFKHV�DQG�WKH�VSHFLDO�VZLWFKHV�
FDOOHG�UHOD\V²WKH�WHOHJUDSK¶V�SURJHQ\��7KH�UHOD\�ZDV�DQ�HOHFWULFDO�VZLWFK�
FRQWUROOHG�E\�HOHFWULFLW\��D�ORRSLQJ�LGHD���)RU�WKH�WHOHJUDSK��WKH�SRLQW�ZDV�
WR�UHDFK�DFURVV�ORQJ�GLVWDQFHV�E\�PDNLQJ�D�FKDLQ��)RU�6KDQQRQ��WKH�SRLQW�
ZDV�QRW�GLVWDQFH�EXW�FRQWURO��$�KXQGUHG�UHOD\V��LQWULFDWHO\�LQWHUFRQQHFWHG��
VZLWFKLQJ�RQ�DQG�RII�LQ�SDUWLFXODU�VHTXHQFH��FRRUGLQDWHG�WKH�'LIIHUHQWLDO�
$QDO\]HU��7KH�EHVW�H[SHUWV�RQ�FRPSOH[�UHOD\�FLUFXLWV�ZHUH�WHOHSKRQH�
HQJLQHHUV��UHOD\V�FRQWUROOHG�WKH�URXWLQJ�RI�FDOOV�WKURXJK�WHOHSKRQH�
H[FKDQJHV��DV�ZHOO�DV�PDFKLQHU\�RQ�IDFWRU\�DVVHPEO\�OLQHV��5HOD\�
FLUFXLWU\�ZDV�GHVLJQHG�IRU�HDFK�SDUWLFXODU�FDVH��1R�RQH�KDG�WKRXJKW�WR�
VWXG\�WKH�LGHD�V\VWHPDWLFDOO\��EXW�6KDQQRQ�ZDV�ORRNLQJ�IRU�D�WRSLF�IRU�KLV�
PDVWHU¶V�WKHVLV��DQG�KH�VDZ�D�SRVVLELOLW\��,Q�KLV�ODVW�\HDU�RI�FROOHJH�KH�KDG�



WDNHQ�D�FRXUVH�LQ�V\PEROLF�ORJLF��DQG��ZKHQ�KH�WULHG�WR�PDNH�DQ�RUGHUO\�
OLVW�RI�WKH�SRVVLEOH�DUUDQJHPHQWV�RI�VZLWFKLQJ�FLUFXLWV��KH�KDG�D�VXGGHQ�
IHHOLQJ�RI�GpMj�YX��,Q�D�GHHSO\�DEVWUDFW�ZD\��WKHVH�SUREOHPV�OLQHG�XS��7KH�
SHFXOLDU�DUWLILFLDO�QRWDWLRQ�RI�V\PEROLF�ORJLF��%RROH¶V�³DOJHEUD�´�FRXOG�EH�
XVHG�WR�GHVFULEH�FLUFXLWV��
� 7KLV�ZDV�DQ�RGG�FRQQHFWLRQ�WR�PDNH��7KH�ZRUOGV�RI�HOHFWULFLW\�DQG�
ORJLF�VHHPHG�LQFRQJUXRXV��<HW��DV�6KDQQRQ�UHDOL]HG��ZKDW�D�UHOD\�SDVVHV�
RQZDUG�IURP�RQH�FLUFXLW�WR�WKH�QH[W�LV�QRW�UHDOO\�HOHFWULFLW\�EXW�UDWKHU�D�
IDFW��WKH�IDFW�RI�ZKHWKHU�WKH�FLUFXLW�LV�RSHQ�RU�FORVHG��,I�D�FLUFXLW�LV�RSHQ��
WKHQ�D�UHOD\�PD\�FDXVH�WKH�QH[W�FLUFXLW�WR�RSHQ��%XW�WKH�UHYHUVH�
DUUDQJHPHQW�LV�DOVR�SRVVLEOH��WKH�QHJDWLYH�DUUDQJHPHQW��ZKHQ�D�FLUFXLW�LV�
RSHQ��D�UHOD\�PD\�FDXVH�WKH�QH[W�FLUFXLW�WR�FORVH��,W�ZDV�FOXPV\�WR�GHVFULEH�
WKH�SRVVLELOLWLHV�ZLWK�ZRUGV��VLPSOHU�WR�UHGXFH�WKHP�WR�V\PEROV��DQG�
QDWXUDO��IRU�D�PDWKHPDWLFLDQ��WR�PDQLSXODWH�WKH�V\PEROV�LQ�HTXDWLRQV��
�&KDUOHV�%DEEDJH�KDG�WDNHQ�VWHSV�GRZQ�WKH�VDPH�SDWK�ZLWK�KLV�
PHFKDQLFDO�QRWDWLRQ��WKRXJK�6KDQQRQ�NQHZ�QRWKLQJ�RI�WKLV���
� ³$�FDOFXOXV�LV�GHYHORSHG�IRU�PDQLSXODWLQJ�WKHVH�HTXDWLRQV�E\�VLPSOH�
PDWKHPDWLFDO�SURFHVVHV´²ZLWK�WKLV�FODULRQ�FDOO��6KDQQRQ�EHJDQ�KLV�WKHVLV�
LQ�������6R�IDU�WKH�HTXDWLRQV�MXVW�UHSUHVHQWHG�FRPELQDWLRQV�RI�FLUFXLWV��
7KHQ��³WKH�FDOFXOXV�LV�VKRZQ�WR�EH�H[DFWO\�DQDORJRXV�WR�WKH�FDOFXOXV�RI�
SURSRVLWLRQV�XVHG�LQ�WKH�V\PEROLF�VWXG\�RI�ORJLF�´�/LNH�%RROH��6KDQQRQ�
VKRZHG�WKDW�KH�QHHGHG�RQO\�WZR�QXPEHUV�IRU�KLV�HTXDWLRQV��]HUR�DQG�RQH��
=HUR�UHSUHVHQWHG�D�FORVHG�FLUFXLW��RQH�UHSUHVHQWHG�DQ�RSHQ�FLUFXLW��2Q�RU�
RII��<HV�RU�QR��7UXH�RU�IDOVH��6KDQQRQ�SXUVXHG�WKH�FRQVHTXHQFHV��+H�
EHJDQ�ZLWK�VLPSOH�FDVHV��WZR�VZLWFK�FLUFXLWV��LQ�VHULHV�RU�LQ�SDUDOOHO��
&LUFXLWV�LQ�VHULHV��KH�QRWHG��FRUUHVSRQGHG�WR�WKH�ORJLFDO�FRQQHFWLYH�DQG��
ZKHUHDV�FLUFXLWV�LQ�SDUDOOHO�KDG�WKH�HIIHFW�RI�RU��$Q�RSHUDWLRQ�RI�ORJLF�WKDW�
FRXOG�EH�PDWFKHG�HOHFWULFDOO\�ZDV�QHJDWLRQ��FRQYHUWLQJ�D�YDOXH�LQWR�LWV�
RSSRVLWH��$V�LQ�ORJLF��KH�VDZ�WKDW�FLUFXLWU\�FRXOG�PDNH�³LI�«�WKHQ´�
FKRLFHV��%HIRUH�KH�ZDV�GRQH��KH�KDG�DQDO\]HG�³VWDU´�DQG�³PHVK´�QHWZRUNV�
RI�LQFUHDVLQJ�FRPSOH[LW\��E\�VHWWLQJ�GRZQ�SRVWXODWHV�DQG�WKHRUHPV�WR�
KDQGOH�V\VWHPV�RI�VLPXOWDQHRXV�HTXDWLRQV��+H�IROORZHG�WKLV�WRZHU�RI�
DEVWUDFWLRQ�ZLWK�SUDFWLFDO�H[DPSOHV²LQYHQWLRQV��RQ�SDSHU��VRPH�SUDFWLFDO�



DQG�VRPH�MXVW�TXLUN\��+H�GLDJUDPPHG�WKH�GHVLJQ�RI�DQ�HOHFWULF�
FRPELQDWLRQ�ORFN��WR�EH�PDGH�IURP�ILYH�SXVK�EXWWRQ�VZLWFKHV��+H�ODLG�RXW�
D�FLUFXLW�WKDW�ZRXOG�³DXWRPDWLFDOO\�DGG�WZR�QXPEHUV��XVLQJ�RQO\�UHOD\V�
DQG�VZLWFKHV´�Ƈ�IRU�FRQYHQLHQFH��KH�VXJJHVWHG�DULWKPHWLF�XVLQJ�EDVH�WZR��
³,W�LV�SRVVLEOH�WR�SHUIRUP�FRPSOH[�PDWKHPDWLFDO�RSHUDWLRQV�E\�PHDQV�RI�
UHOD\�FLUFXLWV�´�KH�ZURWH��³,Q�IDFW��DQ\�RSHUDWLRQ�WKDW�FDQ�EH�FRPSOHWHO\�
GHVFULEHG�LQ�D�ILQLWH�QXPEHU�RI�VWHSV�XVLQJ�WKH�ZRUGV�LI��RU��DQG��HWF��FDQ�
EH�GRQH�DXWRPDWLFDOO\�ZLWK�UHOD\V�´�$V�D�WRSLF�IRU�D�VWXGHQW�LQ�HOHFWULFDO�
HQJLQHHULQJ�WKLV�ZDV�XQKHDUG�RI��D�W\SLFDO�WKHVLV�FRQFHUQHG�UHILQHPHQWV�WR�
HOHFWULF�PRWRUV�RU�WUDQVPLVVLRQ�OLQHV��7KHUH�ZDV�QR�SUDFWLFDO�FDOO�IRU�D�
PDFKLQH�WKDW�FRXOG�VROYH�SX]]OHV�RI�ORJLF��EXW�LW�SRLQWHG�WR�WKH�IXWXUH��
/RJLF�FLUFXLWV��%LQDU\�DULWKPHWLF��+HUH�LQ�D�PDVWHU¶V�WKHVLV�E\�D�UHVHDUFK�
DVVLVWDQW�ZDV�WKH�HVVHQFH�RI�WKH�FRPSXWHU�UHYROXWLRQ�\HW�WR�FRPH��
� 6KDQQRQ�VSHQW�D�VXPPHU�ZRUNLQJ�DW�WKH�%HOO�7HOHSKRQH�/DERUDWRULHV�
LQ�1HZ�<RUN�&LW\�DQG�WKHQ��DW�9DQQHYDU�%XVK¶V�VXJJHVWLRQ��VZLWFKHG�
IURP�HOHFWULFDO�HQJLQHHULQJ�WR�PDWKHPDWLFV�DW�0,7��%XVK�DOVR�VXJJHVWHG�
WKDW�KH�ORRN�LQWR�WKH�SRVVLELOLW\�RI�DSSO\LQJ�DQ�DOJHEUD�RI�V\PEROV²KLV�
³TXHHU�DOJHEUD´Ƈ²WR�WKH�QDVFHQW�VFLHQFH�RI�JHQHWLFV��ZKRVH�EDVLF�
HOHPHQWV��JHQHV�DQG�FKURPRVRPHV��ZHUH�MXVW�GLPO\�XQGHUVWRRG��6R�
6KDQQRQ�EHJDQ�ZRUN�RQ�DQ�DPELWLRXV�GRFWRUDO�GLVVHUWDWLRQ�WR�EH�FDOOHG�
³$Q�$OJHEUD�IRU�7KHRUHWLFDO�*HQHWLFV�´Ƈ�*HQHV��DV�KH�QRWHG��ZHUH�D�
WKHRUHWLFDO�FRQVWUXFW��7KH\�ZHUH�WKRXJKW�WR�EH�FDUULHG�LQ�WKH�URGOLNH�ERGLHV�
NQRZQ�DV�FKURPRVRPHV��ZKLFK�FRXOG�EH�VHHQ�XQGHU�D�PLFURVFRSH��EXW�QR�
RQH�NQHZ�H[DFWO\�KRZ�JHQHV�ZHUH�VWUXFWXUHG�RU�HYHQ�LI�WKH\�ZHUH�UHDO��
³6WLOO�´�DV�6KDQQRQ�QRWHG��³LW�LV�SRVVLEOH�IRU�RXU�SXUSRVHV�WR�DFW�DV�WKRXJK�
WKH\�ZHUH�«�:H�VKDOO�VSHDN�WKHUHIRUH�DV�WKRXJK�WKH�JHQHV�DFWXDOO\�H[LVW�
DQG�DV�WKRXJK�RXU�VLPSOH�UHSUHVHQWDWLRQ�RI�KHUHGLWDU\�SKHQRPHQD�ZHUH�
UHDOO\�WUXH��VLQFH�VR�IDU�DV�ZH�DUH�FRQFHUQHG��WKLV�PLJKW�MXVW�DV�ZHOO�EH�VR�´�
+H�GHYLVHG�DQ�DUUDQJHPHQW�RI�OHWWHUV�DQG�QXPEHUV�WR�UHSUHVHQW�³JHQHWLF�
IRUPXODV´�IRU�DQ�LQGLYLGXDO��IRU�H[DPSOH��WZR�FKURPRVRPH�SDLUV�DQG�IRXU�
JHQH�SRVLWLRQV�FRXOG�EH�UHSUHVHQWHG�WKXV��
�
� $�%�&�'����(�)�*�+��



�
� $�%�&�'����(�)�*�+��
�
� 7KHQ��WKH�SURFHVVHV�RI�JHQHWLF�FRPELQDWLRQ�DQG�FURVV�EUHHGLQJ�FRXOG�
EH�SUHGLFWHG�E\�D�FDOFXOXV�RI�DGGLWLRQV�DQG�PXOWLSOLFDWLRQV��,W�ZDV�D�VRUW�RI�
URDG�PDS��IDU�DEVWUDFWHG�IURP�WKH�PHVV\�ELRORJLFDO�UHDOLW\��+H�H[SODLQHG��
³7R�QRQ�PDWKHPDWLFLDQV�ZH�SRLQW�RXW�WKDW�LW�LV�D�FRPPRQSODFH�RI�PRGHUQ�
DOJHEUD�IRU�V\PEROV�WR�UHSUHVHQW�FRQFHSWV�RWKHU�WKDQ�QXPEHUV�´�7KH�UHVXOW�
ZDV�FRPSOH[��RULJLQDO��DQG�TXLWH�GHWDFKHG�IURP�DQ\WKLQJ�SHRSOH�LQ�WKH�
ILHOG�ZHUH�GRLQJ�ƇƇ�+H�QHYHU�ERWKHUHG�WR�SXEOLVK�LW��
� 0HDQZKLOH��ODWH�LQ�WKH�ZLQWHU�RI�������KH�ZURWH�%XVK�D�ORQJ�OHWWHU�
DERXW�DQ�LGHD�FORVHU�WR�KLV�KHDUW��
�
� 2II�DQG�RQ�,�KDYH�EHHQ�ZRUNLQJ�RQ�DQ�DQDO\VLV�RI�VRPH�RI�WKH�
IXQGDPHQWDO�SURSHUWLHV�RI�JHQHUDO�V\VWHPV�IRU�WKH�WUDQVPLVVLRQ�RI�
LQWHOOHJHQFH��LQFOXGLQJ�WHOHSKRQ\��UDGLR��WHOHYLVLRQ��WHOHJUDSK\��HWF��
3UDFWLFDOO\�DOO�V\VWHPV�RI�FRPPXQLFDWLRQ�PD\�EH�WKURZQ�LQWR�WKH�
IROORZLQJ�JHQHUDO�IRUP�Ƈ�
�

� �
�
� 7�DQG�5�ZHUH�D�WUDQVPLWWHU�DQG�D�UHFHLYHU��7KH\�PHGLDWHG�WKUHH�
³IXQFWLRQV�RI�WLPH�´�I�W���WKH�³LQWHOOLJHQFH�WR�EH�WUDQVPLWWHG�´�WKH�VLJQDO��
DQG�WKH�ILQDO�RXWSXW��ZKLFK��RI�FRXUVH��ZDV�PHDQW�WR�EH�DV�QHDUO\�LGHQWLFDO�
WR�WKH�LQSXW�DV�SRVVLEOH���³,Q�DQ�LGHDO�V\VWHP�LW�ZRXOG�EH�DQ�H[DFW�
UHSOLFD�´��7KH�SUREOHP��DV�6KDQQRQ�VDZ�LW��ZDV�WKDW�UHDO�V\VWHPV�DOZD\V�
VXIIHU�GLVWRUWLRQ²D�WHUP�IRU�ZKLFK�KH�SURSRVHG�WR�JLYH�D�ULJRURXV�
GHILQLWLRQ�LQ�PDWKHPDWLFDO�IRUP��7KHUH�ZDV�DOVR�QRLVH��³H�J���VWDWLF´���
6KDQQRQ�WROG�%XVK�KH�ZDV�WU\LQJ�WR�SURYH�VRPH�WKHRUHPV��$OVR��DQG�QRW�
LQFLGHQWDOO\��KH�ZDV�ZRUNLQJ�RQ�D�PDFKLQH�IRU�SHUIRUPLQJ�V\PEROLF�
PDWKHPDWLFDO�RSHUDWLRQV��WR�GR�WKH�ZRUN�RI�WKH�'LIIHUHQWLDO�$QDO\]HU�DQG�
PRUH��HQWLUHO\�E\�PHDQV�RI�HOHFWULF�FLUFXLWV��+H�KDG�IDU�WR�JR��³$OWKRXJK�,�



KDYH�PDGH�VRPH�SURJUHVV�LQ�YDULRXV�RXWVNLUWV�RI�WKH�SUREOHP�,�DP�VWLOO�
SUHWW\�PXFK�LQ�WKH�ZRRGV��DV�IDU�DV�DFWXDO�UHVXOWV�DUH�FRQFHUQHG�´�KH�VDLG��
�
� ,�KDYH�D�VHW�RI�FLUFXLWV�GUDZQ�XS�ZKLFK�DFWXDOO\�ZLOO�SHUIRUP�
V\PEROLF�GLIIHUHQWLDWLRQ�DQG�LQWHJUDWLRQ�RQ�PRVW�IXQFWLRQV��EXW�WKH�PHWKRG�
LV�QRW�TXLWH�JHQHUDO�RU�QDWXUDO�HQRXJK�WR�EH�SHUIHFWO\�VDWLVIDFWRU\��6RPH�RI�
WKH�JHQHUDO�SKLORVRSK\�XQGHUO\LQJ�WKH�PDFKLQH�VHHPV�WR�HYDGH�PH�
FRPSOHWHO\��
�
� +H�ZDV�SDLQIXOO\�WKLQ��DOPRVW�JDXQW��+LV�HDUV�VWXFN�RXW�D�OLWWOH�IURP�
KLV�FORVH�WULPPHG�ZDY\�KDLU��,Q�WKH�IDOO�RI�������DW�D�SDUW\�LQ�WKH�*DUGHQ�
6WUHHW�DSDUWPHQW�KH�VKDUHG�ZLWK�WZR�URRPPDWHV��KH�ZDV�VWDQGLQJ�VK\O\�LQ�
KLV�RZQ�GRRUZD\��D�MD]]�UHFRUG�SOD\LQJ�RQ�WKH�SKRQRJUDSK��ZKHQ�D�\RXQJ�
ZRPDQ�VWDUWHG�WKURZLQJ�SRSFRUQ�DW�KLP��6KH�ZDV�1RUPD�/HYRU��DQ�
DGYHQWXURXV�QLQHWHHQ�\HDU�ROG�5DGFOLIIH�VWXGHQW�IURP�1HZ�<RUN��6KH�KDG�
OHIW�VFKRRO�WR�OLYH�LQ�3DULV�WKDW�VXPPHU�EXW�UHWXUQHG�ZKHQ�1D]L�*HUPDQ\�
LQYDGHG�3RODQG��HYHQ�DW�KRPH��WKH�ORRPLQJ�ZDU�KDG�EHJXQ�WR�XQVHWWOH�
SHRSOH¶V�OLYHV��&ODXGH�VWUXFN�KHU�DV�GDUN�LQ�WHPSHUDPHQW�DQG�VSDUNOLQJ�LQ�
LQWHOOHFW��7KH\�EHJDQ�WR�VHH�HDFK�RWKHU�HYHU\�GD\��KH�ZURWH�VRQQHWV�IRU�KHU��
XQFDSLWDOL]HG�LQ�WKH�VW\OH�RI�(��(��&XPPLQJV��6KH�ORYHG�WKH�ZD\�KH�ORYHG�
ZRUGV��WKH�ZD\�KH�VDLG�%RRRRRRRROHDQ�DOJHEUD��%\�-DQXDU\�WKH\�ZHUH�
PDUULHG��%RVWRQ�MXGJH��QR�FHUHPRQ\���DQG�VKH�IROORZHG�KLP�WR�3ULQFHWRQ��
ZKHUH�KH�KDG�UHFHLYHG�D�SRVWGRFWRUDO�IHOORZVKLS��
� 7KH�LQYHQWLRQ�RI�ZULWLQJ�KDG�FDWDO\]HG�ORJLF��E\�PDNLQJ�LW�SRVVLEOH�
WR�UHDVRQ�DERXW�UHDVRQLQJ²WR�KROG�D�WUDLQ�RI�WKRXJKW�XS�EHIRUH�WKH�H\HV�
IRU�H[DPLQDWLRQ²DQG�QRZ��DOO�WKHVH�FHQWXULHV�ODWHU��ORJLF�ZDV�UHDQLPDWHG�
ZLWK�WKH�LQYHQWLRQ�RI�PDFKLQHU\�WKDW�FRXOG�ZRUN�XSRQ�V\PEROV��,Q�ORJLF�
DQG�PDWKHPDWLFV��WKH�KLJKHVW�IRUPV�RI�UHDVRQLQJ��HYHU\WKLQJ�VHHPHG�WR�EH�
FRPLQJ�WRJHWKHU��
� %\�PHOGLQJ�ORJLF�DQG�PDWKHPDWLFV�LQ�D�V\VWHP�RI�D[LRPV��VLJQV��
IRUPXODV��DQG�SURRIV��SKLORVRSKHUV�VHHPHG�ZLWKLQ�UHDFK�RI�D�NLQG�RI�
SHUIHFWLRQ²D�ULJRURXV��IRUPDO�FHUWDLQW\��7KLV�ZDV�WKH�JRDO�RI�%HUWUDQG�
5XVVHOO�DQG�$OIUHG�1RUWK�:KLWHKHDG��WKH�JLDQWV�RI�(QJOLVK�UDWLRQDOLVP��



ZKR�SXEOLVKHG�WKHLU�JUHDW�ZRUN�LQ�WKUHH�YROXPHV�IURP������WR�������7KHLU�
WLWOH��3ULQFLSLD�0DWKHPDWLFD��JUDQGO\�HFKRHG�,VDDF�1HZWRQ��WKHLU�DPELWLRQ�
ZDV�QRWKLQJ�OHVV�WKDQ�WKH�SHUIHFWLRQ�RI�DOO�PDWKHPDWLFV��7KLV�ZDV�ILQDOO\�
SRVVLEOH��WKH\�FODLPHG��WKURXJK�WKH�LQVWUXPHQW�RI�V\PEROLF�ORJLF��ZLWK�LWV�
REVLGLDQ�VLJQV�DQG�LPSODFDEOH�UXOHV��7KHLU�PLVVLRQ�ZDV�WR�SURYH�HYHU\�
PDWKHPDWLFDO�IDFW��7KH�SURFHVV�RI�SURRI��ZKHQ�FDUULHG�RXW�SURSHUO\��
VKRXOG�EH�PHFKDQLFDO��,Q�FRQWUDVW�WR�ZRUGV��V\PEROLVP��WKH\�GHFODUHG��
HQDEOHV�³SHUIHFWO\�SUHFLVH�H[SUHVVLRQ�´�7KLV�HOXVLYH�TXDUU\�KDG�EHHQ�
SXUVXHG�E\�%RROH��DQG�EHIRUH�KLP��%DEEDJH��DQG�ORQJ�EHIRUH�HLWKHU�RI�
WKHP��/HLEQL]��DOO�EHOLHYLQJ�WKDW�WKH�SHUIHFWLRQ�RI�UHDVRQLQJ�FRXOG�FRPH�
ZLWK�WKH�SHUIHFW�HQFRGLQJ�RI�WKRXJKW��/HLEQL]�FRXOG�RQO\�LPDJLQH�LW��³D�
FHUWDLQ�VFULSW�RI�ODQJXDJH�´�KH�ZURWH�LQ�������³WKDW�SHUIHFWO\�UHSUHVHQWV�WKH�
UHODWLRQVKLSV�EHWZHHQ�RXU�WKRXJKWV�´Ƈ�:LWK�VXFK�HQFRGLQJ��ORJLFDO�
IDOVHKRRGV�ZRXOG�EH�LQVWDQWO\�H[SRVHG��
�
� 7KH�FKDUDFWHUV�ZRXOG�EH�TXLWH�GLIIHUHQW�IURP�ZKDW�KDV�EHHQ�LPDJLQHG�
XS�WR�QRZ�«�7KH�FKDUDFWHUV�RI�WKLV�VFULSW�VKRXOG�VHUYH�LQYHQWLRQ�DQG�
MXGJPHQW�DV�LQ�DOJHEUD�DQG�DULWKPHWLF�«�,W�ZLOO�EH�LPSRVVLEOH�WR�ZULWH��
XVLQJ�WKHVH�FKDUDFWHUV��FKLPHULFDO�QRWLRQV�>FKLPqUHV@��
�
� 5XVVHOO�DQG�:KLWHKHDG�H[SODLQHG�WKDW�V\PEROLVP�VXLWV�WKH�³KLJKO\�
DEVWUDFW�SURFHVVHV�DQG�LGHDV´Ƈ�XVHG�LQ�ORJLF��ZLWK�LWV�WUDLQV�RI�UHDVRQLQJ��
2UGLQDU\�ODQJXDJH�ZRUNV�EHWWHU�IRU�WKH�PXFN�DQG�PLUH�RI�WKH�RUGLQDU\�
ZRUOG��$�VWDWHPHQW�OLNH�D�ZKDOH�LV�ELJ�XVHV�VLPSOH�ZRUGV�WR�H[SUHVV�³D�
FRPSOLFDWHG�IDFW�´�WKH\�REVHUYHG��ZKHUHDV�RQH�LV�D�QXPEHU�³OHDGV��LQ�
ODQJXDJH��WR�DQ�LQWROHUDEOH�SUROL[LW\�´�8QGHUVWDQGLQJ�ZKDOHV��DQG�ELJQHVV��
UHTXLUHV�NQRZOHGJH�DQG�H[SHULHQFH�RI�UHDO�WKLQJV��EXW�WR�PDQDJH����DQG�
QXPEHU��DQG�DOO�WKHLU�DVVRFLDWHG�DULWKPHWLFDO�RSHUDWLRQV��ZKHQ�SURSHUO\�
H[SUHVVHG�LQ�GHVLFFDWHG�V\PEROV��VKRXOG�EH�DXWRPDWLF��
� 7KH\�KDG�QRWLFHG�VRPH�EXPSV�DORQJ�WKH�ZD\��WKRXJK²VRPH�RI�WKH�
FKLPqUHV�WKDW�VKRXOG�KDYH�EHHQ�LPSRVVLEOH��³$�YHU\�ODUJH�SDUW�RI�WKH�
ODERXU�´�WKH\�VDLG�LQ�WKHLU�SUHIDFH��³KDV�EHHQ�H[SHQGHG�RQ�WKH�
FRQWUDGLFWLRQV�DQG�SDUDGR[HV�ZKLFK�KDYH�LQIHFWHG�ORJLF�´�³,QIHFWHG´�ZDV�D�



VWURQJ�ZRUG�EXW�EDUHO\�DGHTXDWH�WR�H[SUHVV�WKH�DJRQ\�RI�WKH�SDUDGR[HV��
7KH\�ZHUH�D�FDQFHU��
� 6RPH�KDG�EHHQ�NQRZQ�VLQFH�DQFLHQW�WLPHV��
�
� (SLPHQLGHV�WKH�&UHWDQ�VDLG�WKDW�DOO�&UHWDQV�ZHUH�OLDUV��DQG�DOO�RWKHU�
VWDWHPHQWV�PDGH�E\�&UHWDQV�ZHUH�FHUWDLQO\�OLHV��:DV�WKLV�D�OLH"Ƈ�
�
� $�FOHDQHU�IRUPXODWLRQ�RI�(SLPHQLGHV¶�SDUDGR[²FOHDQHU�EHFDXVH�RQH�
QHHG�QRW�ZRUU\�DERXW�&UHWDQV�DQG�WKHLU�DWWULEXWHV²LV�WKH�OLDU¶V�SDUDGR[��
7KLV�VWDWHPHQW�LV�IDOVH��7KH�VWDWHPHQW�FDQQRW�EH�WUXH��EHFDXVH�WKHQ�LW�LV�
IDOVH��,W�FDQQRW�EH�IDOVH��EHFDXVH�WKHQ�LW�EHFRPHV�WUXH��,W�LV�QHLWKHU�WUXH�QRU�
IDOVH��RU�LW�LV�ERWK�DW�RQFH��%XW�WKH�GLVFRYHU\�RI�WKLV�WZLVWLQJ��EDFNILULQJ��
PLQG�EHQGLQJ�FLUFXODULW\�GRHV�QRW�EULQJ�OLIH�RU�ODQJXDJH�FUDVKLQJ�WR�D�
KDOW²RQH�JUDVSV�WKH�LGHD�DQG�PRYHV�RQ²EHFDXVH�OLIH�DQG�ODQJXDJH�ODFN�
WKH�SHUIHFWLRQ��WKH�DEVROXWHV��WKDW�JLYH�WKHP�IRUFH��,Q�UHDO�OLIH��DOO�&UHWDQV�
FDQQRW�EH�OLDUV��(YHQ�OLDUV�RIWHQ�WHOO�WKH�WUXWK��7KH�SDLQ�EHJLQV�RQO\�ZLWK�
WKH�DWWHPSW�WR�EXLOG�DQ�DLUWLJKW�YHVVHO��5XVVHOO�DQG�:KLWHKHDG�DLPHG�IRU�
SHUIHFWLRQ²IRU�SURRI²RWKHUZLVH�WKH�HQWHUSULVH�KDG�OLWWOH�SRLQW��7KH�PRUH�
ULJRURXVO\�WKH\�EXLOW��WKH�PRUH�SDUDGR[HV�WKH\�IRXQG��³,W�ZDV�LQ�WKH�DLU�´�
'RXJODV�+RIVWDGWHU�KDV�ZULWWHQ��³WKDW�WUXO\�SHFXOLDU�WKLQJV�FRXOG�KDSSHQ�
ZKHQ�PRGHUQ�FRXVLQV�RI�YDULRXV�DQFLHQW�SDUDGR[HV�FURSSHG�XS�LQVLGH�WKH�
ULJRURXVO\�ORJLFDO�ZRUOG�RI�QXPEHUV�«�D�SULVWLQH�SDUDGLVH�LQ�ZKLFK�QR�RQH�
KDG�GUHDPW�SDUDGR[�PLJKW�DULVH�´Ƈ�
� 2QH�ZDV�%HUU\¶V�SDUDGR[��ILUVW�VXJJHVWHG�WR�5XVVHOO�E\�*��*��%HUU\��
D�OLEUDULDQ�DW�WKH�%RGOHLDQ��,W�KDV�WR�GR�ZLWK�FRXQWLQJ�WKH�V\OODEOHV�QHHGHG�
WR�VSHFLI\�HDFK�LQWHJHU��*HQHUDOO\��RI�FRXUVH��WKH�ODUJHU�WKH�QXPEHU�WKH�
PRUH�V\OODEOHV�DUH�UHTXLUHG��,Q�(QJOLVK��WKH�VPDOOHVW�LQWHJHU�UHTXLULQJ�WZR�
V\OODEOHV�LV�VHYHQ��7KH�VPDOOHVW�UHTXLULQJ�WKUHH�V\OODEOHV�LV�HOHYHQ��7KH�
QXPEHU�����VHHPV�WR�UHTXLUH�VL[�V\OODEOHV��³RQH�KXQGUHG�WZHQW\�RQH´���
EXW�DFWXDOO\�IRXU�ZLOO�GR�WKH�MRE��ZLWK�VRPH�FOHYHUQHVV��³HOHYHQ�VTXDUHG�´�
6WLOO��HYHQ�ZLWK�FOHYHUQHVV��WKHUH�DUH�RQO\�D�ILQLWH�QXPEHU�RI�SRVVLEOH�
V\OODEOHV�DQG�WKHUHIRUH�D�ILQLWH�QXPEHU�RI�QDPHV��DQG��DV�5XVVHOO�SXW�LW��
³+HQFH�WKH�QDPHV�RI�VRPH�LQWHJHUV�PXVW�FRQVLVW�RI�DW�OHDVW�QLQHWHHQ�



V\OODEOHV��DQG�DPRQJ�WKHVH�WKHUH�PXVW�EH�D�OHDVW��+HQFH�WKH�OHDVW�LQWHJHU�
QRW�QDPHDEOH�LQ�IHZHU�WKDQ�QLQHWHHQ�V\OODEOHV�PXVW�GHQRWH�D�GHILQLWH�
LQWHJHU�´ƇƇ�1RZ�FRPHV�WKH�SDUDGR[��7KLV�SKUDVH��WKH�OHDVW�LQWHJHU�QRW�
QDPHDEOH�LQ�IHZHU�WKDQ�QLQHWHHQ�V\OODEOHV��FRQWDLQV�RQO\�HLJKWHHQ�
V\OODEOHV��6R�WKH�OHDVW�LQWHJHU�QRW�QDPHDEOH�LQ�IHZHU�WKDQ�QLQHWHHQ�
V\OODEOHV�KDV�MXVW�EHHQ�QDPHG�LQ�IHZHU�WKDQ�QLQHWHHQ�V\OODEOHV��
� $QRWKHU�SDUDGR[�RI�5XVVHOO¶V�LV�WKH�%DUEHU�SDUDGR[��7KH�EDUEHU�LV�WKH�
PDQ��OHW�XV�VD\��ZKR�VKDYHV�DOO�WKH�PHQ��DQG�RQO\�WKRVH��ZKR�GR�QRW�VKDYH�
WKHPVHOYHV��'RHV�WKH�EDUEHU�VKDYH�KLPVHOI"�,I�KH�GRHV�KH�GRHV�QRW��DQG�LI�
KH�GRHV�QRW�KH�GRHV��)HZ�SHRSOH�DUH�WURXEOHG�E\�VXFK�SX]]OHV��EHFDXVH�LQ�
UHDO�OLIH�WKH�EDUEHU�GRHV�DV�KH�OLNHV�DQG�WKH�ZRUOG�JRHV�RQ��:H�WHQG�WR�IHHO��
DV�5XVVHOO�SXW�LW��WKDW�³WKH�ZKROH�IRUP�RI�ZRUGV�LV�MXVW�D�QRLVH�ZLWKRXW�
PHDQLQJ�´Ƈ�%XW�WKH�SDUDGR[�FDQQRW�EH�GLVPLVVHG�VR�HDVLO\�ZKHQ�D�
PDWKHPDWLFLDQ�H[DPLQHV�WKH�VXEMHFW�NQRZQ�DV�VHW�WKHRU\��RU�WKH�WKHRU\�RI�
FODVVHV��6HWV�DUH�JURXSV�RI�WKLQJV²IRU�H[DPSOH��LQWHJHUV��7KH�VHW���������
KDV�LQWHJHUV�DV�LWV�PHPEHUV��$�VHW�FDQ�DOVR�EH�D�PHPEHU�RI�RWKHU�VHWV��)RU�
H[DPSOH��WKH�VHW���������EHORQJV�WR�WKH�VHW�RI�VHWV�RI�LQWHJHUV�DQG�WKH�VHW�RI�
VHWV�ZLWK�WKUHH�PHPEHUV�EXW�QRW�WKH�VHW�RI�VHWV�RI�SULPH�QXPEHUV��6R�
5XVVHOO�GHILQHG�D�FHUWDLQ�VHW�WKLV�ZD\��
�
� 6�LV�WKH�VHW�RI�DOO�VHWV�WKDW�DUH�QRW�PHPEHUV�RI�WKHPVHOYHV��
�
� 7KLV�YHUVLRQ�LV�NQRZQ�DV�5XVVHOO¶V�SDUDGR[��,W�FDQQRW�EH�GLVPLVVHG�DV�
QRLVH��
� 7R�HOLPLQDWH�5XVVHOO¶V�SDUDGR[�5XVVHOO�WRRN�GUDVWLF�PHDVXUHV��7KH�
HQDEOLQJ�IDFWRU�VHHPHG�WR�EH�WKH�SHFXOLDU�UHFXUVLRQ�ZLWKLQ�WKH�RIIHQGLQJ�
VWDWHPHQW��WKH�LGHD�RI�VHWV�EHORQJLQJ�WR�VHWV��5HFXUVLRQ�ZDV�WKH�R[\JHQ�
IHHGLQJ�WKH�IODPH��,Q�WKH�VDPH�ZD\��WKH�OLDU�SDUDGR[�UHOLHV�RQ�VWDWHPHQWV�
DERXW�VWDWHPHQWV��³7KLV�VWDWHPHQW�LV�IDOVH´�LV�PHWD�ODQJXDJH��ODQJXDJH�
DERXW�ODQJXDJH��5XVVHOO¶V�SDUDGR[LFDO�VHW�UHOLHV�RQ�D�PHWD�VHW��D�VHW�RI�VHWV��
6R�WKH�SUREOHP�ZDV�D�FURVVLQJ�RI�OHYHOV��RU��DV�5XVVHOO�WHUPHG�LW��D�PL[LQJ�
RI�W\SHV��+LV�VROXWLRQ��GHFODUH�LW�LOOHJDO��WDERR��RXW�RI�ERXQGV��1R�PL[LQJ�
GLIIHUHQW�OHYHOV�RI�DEVWUDFWLRQ��1R�VHOI�UHIHUHQFH��QR�VHOI�FRQWDLQPHQW��7KH�



UXOHV�RI�V\PEROLVP�LQ�3ULQFLSLD�0DWKHPDWLFD�ZRXOG�QRW�DOORZ�WKH�
UHDFKLQJ�EDFN�DURXQG��VQDNH�HDWLQJ�LWV�WDLO�IHHGEDFN�ORRS�WKDW�VHHPHG�WR�
WXUQ�RQ�WKH�SRVVLELOLW\�RI�VHOI�FRQWUDGLFWLRQ��7KLV�ZDV�KLV�ILUHZDOO��
� (QWHU�.XUW�*|GHO��
� +H�ZDV�ERUQ�LQ������LQ�%UQR��DW�WKH�FHQWHU�RI�WKH�&]HFK�SURYLQFH�RI�
0RUDYLD��+H�VWXGLHG�SK\VLFV�DW�WKH�8QLYHUVLW\�RI�9LHQQD��VHYHQW\�ILYH�
PLOHV�VRXWK��DQG�DV�D�WZHQW\�\HDU�ROG�EHFDPH�SDUW�RI�WKH�9LHQQD�&LUFOH��D�
JURXS�RI�SKLORVRSKHUV�DQG�PDWKHPDWLFLDQV�ZKR�PHW�UHJXODUO\�LQ�VPRN\�
FRIIHHKRXVHV�OLNH�WKH�&DIp�-RVHSKLQXP�DQG�WKH�&DIp�5HLFKVUDW�WR�
SURSRXQG�ORJLF�DQG�UHDOLVP�DV�D�EXOZDUN�DJDLQVW�PHWDSK\VLFV²E\�ZKLFK�
WKH\�PHDQW�VSLULWXDOLVP��SKHQRPHQRORJ\��LUUDWLRQDOLW\��*|GHO�WDONHG�WR�
WKHP�DERXW�WKH�1HZ�/RJLF��WKLV�WHUP�ZDV�LQ�WKH�DLU��DQG�EHIRUH�ORQJ�DERXW�
PHWDPDWKHPDWLFV²GHU�0HWDPDWKHPDWLN��0HWDPDWKHPDWLFV�ZDV�QRW�WR�
PDWKHPDWLFV�ZKDW�PHWDSK\VLFV�ZDV�WR�SK\VLFV��,W�ZDV�PDWKHPDWLFV�RQFH�
UHPRYHG²PDWKHPDWLFV�DERXW�PDWKHPDWLFV²D�IRUPDO�V\VWHP�³ORRNHG�DW�
IURP�WKH�RXWVLGH´��³lX�HUOLFK�EHWUDFKWHW´��Ƈ�+H�ZDV�DERXW�WR�PDNH�WKH�
PRVW�LPSRUWDQW�VWDWHPHQW��SURYH�WKH�PRVW�LPSRUWDQW�WKHRUHP�DERXW�
NQRZOHGJH�LQ�WKH�WZHQWLHWK�FHQWXU\��+H�ZDV�JRLQJ�WR�NLOO�5XVVHOO¶V�GUHDP�
RI�D�SHUIHFW�ORJLFDO�V\VWHP��+H�ZDV�JRLQJ�WR�VKRZ�WKDW�WKH�SDUDGR[HV�ZHUH�
QRW�H[FUHVFHQFHV��WKH\�ZHUH�IXQGDPHQWDO��
� *|GHO�SUDLVHG�WKH�5XVVHOO�DQG�:KLWHKHDG�SURMHFW�EHIRUH�KH�EXULHG�LW��
PDWKHPDWLFDO�ORJLF�ZDV��KH�ZURWH��³D�VFLHQFH�SULRU�WR�DOO�RWKHUV��ZKLFK�
FRQWDLQV�WKH�LGHDV�DQG�SULQFLSOHV�XQGHUO\LQJ�DOO�VFLHQFHV�´Ƈ3ULQFLSLD�
0DWKHPDWLFD��WKH�JUHDW�RSXV��HPERGLHG�D�IRUPDO�V\VWHP�WKDW�KDG�EHFRPH��
LQ�LWV�EULHI�OLIHWLPH��VR�FRPSUHKHQVLYH�DQG�VR�GRPLQDQW�WKDW�*|GHO�UHIHUUHG�
WR�LW�LQ�VKRUWKDQG��30��%\�30�KH�PHDQW�WKH�V\VWHP��DV�RSSRVHG�WR�WKH�
ERRN��,Q�30��PDWKHPDWLFV�KDG�EHHQ�FRQWDLQHG²D�VKLS�LQ�D�ERWWOH��QR�
ORQJHU�EXIIHWHG�DQG�WXUQHG�E\�WKH�YDVW�XQUXO\�VHDV��%\�������ZKHQ�
PDWKHPDWLFLDQV�SURYHG�VRPHWKLQJ��WKH\�GLG�LW�DFFRUGLQJ�WR�30��,Q�30��DV�
*|GHO�VDLG��³RQH�FDQ�SURYH�DQ\�WKHRUHP�XVLQJ�QRWKLQJ�EXW�D�IHZ�
PHFKDQLFDO�UXOHV�´Ƈ�
� $Q\�WKHRUHP��IRU�WKH�V\VWHP�ZDV��RU�FODLPHG�WR�EH��FRPSOHWH��
0HFKDQLFDO�UXOHV��IRU�WKH�ORJLF�RSHUDWHG�LQH[RUDEO\��ZLWK�QR�URRP�IRU�



YDU\LQJ�KXPDQ�LQWHUSUHWDWLRQ��,WV�V\PEROV�ZHUH�GUDLQHG�RI�PHDQLQJ��
$Q\RQH�FRXOG�YHULI\�D�SURRI�VWHS�E\�VWHS��E\�IROORZLQJ�WKH�UXOHV��ZLWKRXW�
XQGHUVWDQGLQJ�LW��&DOOLQJ�WKLV�TXDOLW\�PHFKDQLFDO�LQYRNHG�WKH�GUHDPV�RI�
&KDUOHV�%DEEDJH�DQG�$GD�/RYHODFH��PDFKLQHV�JULQGLQJ�WKURXJK�QXPEHUV��
DQG�QXPEHUV�VWDQGLQJ�IRU�DQ\WKLQJ�DW�DOO��
� $PLG�WKH�GRRPHG�FXOWXUH�RI������9LHQQD��OLVWHQLQJ�WR�KLV�QHZ�
IULHQGV�GHEDWH�WKH�1HZ�/RJLF��KLV�PDQQHU�UHWLFHQW��KLV�H\HV�PDJQLILHG�E\�
EODFN�IUDPHG�URXQG�VSHFWDFOHV��WKH�WZHQW\�IRXU�\HDU�ROG�*|GHO�EHOLHYHG�
LQ�WKH�SHUIHFWLRQ�RI�WKH�ERWWOH�WKDW�ZDV�30�EXW�GRXEWHG�ZKHWKHU�
PDWKHPDWLFV�FRXOG�WUXO\�EH�FRQWDLQHG��7KLV�VOLJKW�\RXQJ�PDQ�WXUQHG�KLV�
GRXEW�LQWR�D�JUHDW�DQG�KRUULI\LQJ�GLVFRYHU\��+H�IRXQG�WKDW�OXUNLQJ�ZLWKLQ�
30²DQG�ZLWKLQ�DQ\�FRQVLVWHQW�V\VWHP�RI�ORJLF²WKHUH�PXVW�EH�PRQVWHUV�
RI�D�NLQG�KLWKHUWR�XQFRQFHLYHG��VWDWHPHQWV�WKDW�FDQ�QHYHU�EH�SURYHG��DQG�
\HW�FDQ�QHYHU�EH�GLVSURYHG��7KHUH�PXVW�EH�WUXWKV��WKDW�LV��WKDW�FDQQRW�EH�
SURYHG²DQG�*|GHO�FRXOG�SURYH�LW��
� +H�DFFRPSOLVKHG�WKLV�ZLWK�LURQ�ULJRU�GLVJXLVHG�DV�VOHLJKW�RI�KDQG��+H�
HPSOR\HG�WKH�IRUPDO�UXOHV�RI�30�DQG��DV�KH�HPSOR\HG�WKHP��DOVR�
DSSURDFKHG�WKHP�PHWDPDWKHPDWLFDOO\²YLHZHG�WKHP��WKDW�LV��IURP�WKH�
RXWVLGH��$V�KH�H[SODLQHG��DOO�WKH�V\PEROV�RI�30²QXPEHUV��RSHUDWLRQV�RI�
DULWKPHWLF��ORJLFDO�FRQQHFWRUV��DQG�SXQFWXDWLRQ²FRQVWLWXWHG�D�OLPLWHG�
DOSKDEHW��(YHU\�VWDWHPHQW�RU�IRUPXOD�RI�30�ZDV�ZULWWHQ�LQ�WKLV�DOSKDEHW��
/LNHZLVH�HYHU\�SURRI�FRPSULVHG�D�ILQLWH�VHTXHQFH�RI�IRUPXODV²MXVW�D�
ORQJHU�SDVVDJH�ZULWWHQ�LQ�WKH�VDPH�DOSKDEHW��7KLV�LV�ZKHUH�
PHWDPDWKHPDWLFV�FDPH�LQ��0HWDPDWKHPDWLFDOO\��*|GHO�SRLQWHG�RXW��RQH�
VLJQ�LV�DV�JRRG�DV�DQRWKHU��WKH�FKRLFH�RI�D�SDUWLFXODU�DOSKDEHW�LV�DUELWUDU\��
2QH�FRXOG�XVH�WKH�WUDGLWLRQDO�DVVRUWPHQW�RI�QXPHUDOV�DQG�JO\SKV��IURP�
DULWKPHWLF�����í�� ��î��IURP�ORJLF����RU�RQH�FRXOG�XVH�OHWWHUV��RU���ـ��ש��¤�
RQH�FRXOG�XVH�GRWV�DQG�GDVKHV��,W�ZDV�D�PDWWHU�RI�HQFRGLQJ��VOLSSLQJ�IURP�
RQH�V\PERO�VHW�WR�DQRWKHU��
� *|GHO�SURSRVHG�WR�XVH�QXPEHUV�IRU�DOO�KLV�VLJQV��1XPEHUV�ZHUH�KLV�
DOSKDEHW��$QG�EHFDXVH�QXPEHUV�FDQ�EH�FRPELQHG�XVLQJ�DULWKPHWLF��DQ\�
VHTXHQFH�RI�QXPEHUV�DPRXQWV�WR�RQH��SRVVLEO\�YHU\�ODUJH��QXPEHU��6R�
HYHU\�VWDWHPHQW��HYHU\�IRUPXOD�RI�30�FDQ�EH�H[SUHVVHG�DV�D�VLQJOH�



QXPEHU��DQG�VR�FDQ�HYHU\�SURRI��*|GHO�RXWOLQHG�D�ULJRURXV�VFKHPH�IRU�
GRLQJ�WKH�HQFRGLQJ²DQ�DOJRULWKP��PHFKDQLFDO��MXVW�UXOHV�WR�IROORZ��QR�
LQWHOOLJHQFH�QHFHVVDU\��,W�ZRUNV�IRUZDUG�DQG�EDFNZDUG��JLYHQ�DQ\�IRUPXOD��
IROORZLQJ�WKH�UXOHV�JHQHUDWHV�RQH�QXPEHU��DQG�JLYHQ�DQ\�QXPEHU��
IROORZLQJ�WKH�UXOHV�SURGXFHV�WKH�FRUUHVSRQGLQJ�IRUPXOD��
� 1RW�HYHU\�QXPEHU�WUDQVODWHV�LQWR�D�FRUUHFW�IRUPXOD��KRZHYHU��6RPH�
QXPEHUV�GHFRGH�EDFN�LQWR�JLEEHULVK��RU�IRUPXODV�WKDW�DUH�IDOVH�ZLWKLQ�WKH�
UXOHV�RI�WKH�V\VWHP��7KH�VWULQJ�RI�V\PEROV�³������ � � ´�GRHV�QRW�PDNH�D�
IRUPXOD�DW�DOO��WKRXJK�LW�WUDQVODWHV�WR�VRPH�QXPEHU��7KH�VWDWHPHQW�³�� ��´�
LV�D�UHFRJQL]DEOH�IRUPXOD��EXW�LW�LV�IDOVH��7KH�IRUPXOD�³����[� �[����´�LV�
WUXH��DQG�LW�LV�SURYDEOH��
� 7KLV�ODVW�TXDOLW\²WKH�SURSHUW\�RI�EHLQJ�SURYDEOH�DFFRUGLQJ�WR�
30²ZDV�QRW�PHDQW�WR�EH�H[SUHVVLEOH�LQ�WKH�ODQJXDJH�RI�30��,W�VHHPV�WR�
EH�D�VWDWHPHQW�IURP�RXWVLGH�WKH�V\VWHP��D�PHWDPDWKHPDWLFDO�VWDWHPHQW��
%XW�*|GHO¶V�HQFRGLQJ�UHHOHG�LW�LQ��,Q�WKH�IUDPHZRUN�KH�FRQVWUXFWHG��WKH�
QDWXUDO�QXPEHUV�OHG�D�GRXEOH�OLIH��DV�QXPEHUV�DQG�DOVR�DV�VWDWHPHQWV��$�
VWDWHPHQW�FRXOG�DVVHUW�WKDW�D�JLYHQ�QXPEHU�LV�HYHQ��RU�SULPH��RU�D�SHUIHFW�
VTXDUH��DQG�D�VWDWHPHQW�FRXOG�DOVR�DVVHUW�WKDW�D�JLYHQ�QXPEHU�LV�D�
SURYDEOH�IRUPXOD��*LYHQ�WKH�QXPEHU��������������������IRU�H[DPSOH��RQH�
FRXOG�PDNH�YDULRXV�VWDWHPHQWV�DQG�WHVW�WKHLU�WUXWK�RU�IDOVLW\��WKLV�QXPEHU�LV�
HYHQ��LW�LV�QRW�D�SULPH��LW�LV�QRW�D�SHUIHFW�VTXDUH��LW�LV�JUHDWHU�WKDQ����LW�LV�
GLYLVLEOH�E\������DQG��ZKHQ�GHFRGHG�DFFRUGLQJ�WR�WKH�RIILFLDO�UXOHV��LW�LV�D�
SURYDEOH�IRUPXOD��
� *|GHO�ODLG�DOO�WKLV�RXW�LQ�D�OLWWOH�SDSHU�LQ�������0DNLQJ�KLV�SURRI�
ZDWHUWLJKW�UHTXLUHG�FRPSOH[�ORJLF��EXW�WKH�EDVLF�DUJXPHQW�ZDV�VLPSOH�DQG�
HOHJDQW��*|GHO�VKRZHG�KRZ�WR�FRQVWUXFW�D�IRUPXOD�WKDW�VDLG�$�FHUWDLQ�
QXPEHU��[��LV�QRW�SURYDEOH��7KDW�ZDV�HDV\��WKHUH�ZHUH�LQILQLWHO\�PDQ\�VXFK�
IRUPXODV��+H�WKHQ�GHPRQVWUDWHG�WKDW��LQ�DW�OHDVW�VRPH�FDVHV��WKH�QXPEHU�[�
ZRXOG�KDSSHQ�WR�UHSUHVHQW�WKDW�YHU\�IRUPXOD��7KLV�ZDV�MXVW�WKH�ORRSLQJ�
VHOI�UHIHUHQFH�WKDW�5XVVHOO�KDG�WULHG�WR�IRUELG�LQ�WKH�UXOHV�RI�30²�
�
� 7KLV�VWDWHPHQW�LV�QRW�SURYDEOH�
�



� ²DQG�QRZ�*|GHO�VKRZHG�WKDW�VXFK�VWDWHPHQWV�PXVW�H[LVW�DQ\ZD\��
7KH�/LDU�UHWXUQHG��DQG�LW�FRXOG�QRW�EH�ORFNHG�RXW�E\�FKDQJLQJ�WKH�UXOHV��$V�
*|GHO�H[SODLQHG��LQ�RQH�RI�KLVWRU\¶V�PRVW�SUHJQDQW�IRRWQRWHV���
�
� &RQWUDU\�WR�DSSHDUDQFHV��VXFK�D�SURSRVLWLRQ�LQYROYHV�QR�IDXOW\�
FLUFXODULW\��IRU�LW�RQO\�DVVHUWV�WKDW�D�FHUWDLQ�ZHOO�GHILQHG�IRUPXOD�«�LV�
XQSURYDEOH��2QO\�VXEVHTXHQWO\��DQG�VR�WR�VSHDN�E\�FKDQFH��GRHV�LW�WXUQ�
RXW�WKDW�WKLV�IRUPXOD�LV�SUHFLVHO\�WKH�RQH�E\�ZKLFK�WKH�SURSRVLWLRQ�LWVHOI�
ZDV�H[SUHVVHG�Ƈ�
�
� :LWKLQ�30��DQG�ZLWKLQ�DQ\�FRQVLVWHQW�ORJLFDO�V\VWHP�FDSDEOH�RI�
HOHPHQWDU\�DULWKPHWLF��WKHUH�PXVW�DOZD\V�EH�VXFK�DFFXUVHG�VWDWHPHQWV��
WUXH�EXW�XQSURYDEOH��7KXV�*|GHO�VKRZHG�WKDW�D�FRQVLVWHQW�IRUPDO�V\VWHP�
PXVW�EH�LQFRPSOHWH��QR�FRPSOHWH�DQG�FRQVLVWHQW�V\VWHP�FDQ�H[LVW��
� 7KH�SDUDGR[HV�ZHUH�EDFN��QRU�ZHUH�WKH\�PHUH�TXLUNV��1RZ�WKH\�
VWUXFN�DW�WKH�FRUH�RI�WKH�HQWHUSULVH��,W�ZDV��DV�*|GHO�VDLG�DIWHUZDUG��DQ�
³DPD]LQJ�IDFW´²³WKDW�RXU�ORJLFDO�LQWXLWLRQV��L�H���LQWXLWLRQV�FRQFHUQLQJ�
VXFK�QRWLRQV�DV��WUXWK��FRQFHSW��EHLQJ��FODVV��HWF���DUH�VHOI�FRQWUDGLFWRU\�´Ƈ�
,W�ZDV��DV�'RXJODV�+RIVWDGWHU�VD\V��³D�VXGGHQ�WKXQGHUEROW�IURP�WKH�EOXHVW�
RI�VNLHV�´Ƈ�LWV�SRZHU�DULVLQJ�QRW�IURP�WKH�HGLILFH�LW�VWUXFN�GRZQ�EXW�WKH�
OHVVRQ�LW�FRQWDLQHG�DERXW�QXPEHUV��DERXW�V\PEROLVP��DERXW�HQFRGLQJ��
�
� *|GHO¶V�FRQFOXVLRQ�VSUDQJ�QRW�IURP�D�ZHDNQHVV�LQ�30�EXW�IURP�D�
VWUHQJWK��7KDW�VWUHQJWK�LV�WKH�IDFW�WKDW�QXPEHUV�DUH�VR�IOH[LEOH�RU�
³FKDPHOHRQLF´�WKDW�WKHLU�SDWWHUQV�FDQ�PLPLF�SDWWHUQV�RI�
UHDVRQLQJ�«�30¶V�H[SUHVVLYH�SRZHU�LV�ZKDW�JLYHV�ULVH�WR�LWV�
LQFRPSOHWHQHVV��
�
� 7KH�ORQJ�VRXJKW�XQLYHUVDO�ODQJXDJH��WKH�FKDUDFWHULVWLFD�XQLYHUVDOLV�
/HLEQL]�KDG�SUHWHQGHG�WR�LQYHQW��KDG�EHHQ�WKHUH�DOO�DORQJ��LQ�WKH�QXPEHUV��
1XPEHUV�FRXOG�HQFRGH�DOO�RI�UHDVRQLQJ��7KH\�FRXOG�UHSUHVHQW�DQ\�IRUP�RI�
NQRZOHGJH��
� *|GHO¶V�ILUVW�SXEOLF�PHQWLRQ�RI�KLV�GLVFRYHU\��RQ�WKH�WKLUG�DQG�ODVW�



GD\�RI�D�SKLORVRSKLFDO�FRQIHUHQFH�LQ�.|QLJVEHUJ�LQ�������GUHZ�QR�
UHVSRQVH��RQO\�RQH�SHUVRQ�VHHPV�WR�KDYH�KHDUG�KLP�DW�DOO��D�+XQJDULDQ�
QDPHG�1HXPDQQ�-iQRV��7KLV�\RXQJ�PDWKHPDWLFLDQ�ZDV�LQ�WKH�SURFHVV�RI�
PRYLQJ�WR�WKH�8QLWHG�6WDWHV��ZKHUH�KH�ZRXOG�VRRQ�DQG�IRU�WKH�UHVW�RI�KLV�
OLIH�EH�FDOOHG�-RKQ�YRQ�1HXPDQQ��+H�XQGHUVWRRG�*|GHO¶V�LPSRUW�DW�RQFH��
LW�VWXQQHG�KLP��EXW�KH�VWXGLHG�LW�DQG�ZDV�SHUVXDGHG��1R�VRRQHU�GLG�
*|GHO¶V�SDSHU�DSSHDU�WKDQ�YRQ�1HXPDQQ�ZDV�SUHVHQWLQJ�LW�WR�WKH�
PDWKHPDWLFV�FROORTXLXP�DW�3ULQFHWRQ��,QFRPSOHWHQHVV�ZDV�UHDO��,W�PHDQW�
WKDW�PDWKHPDWLFV�FRXOG�QHYHU�EH�SURYHG�IUHH�RI�VHOI�FRQWUDGLFWLRQ��$QG�
³WKH�LPSRUWDQW�SRLQW�´�YRQ�1HXPDQQ�VDLG��³LV�WKDW�WKLV�LV�QRW�D�
SKLORVRSKLFDO�SULQFLSOH�RU�D�SODXVLEOH�LQWHOOHFWXDO�DWWLWXGH��EXW�WKH�UHVXOW�RI�
D�ULJRURXV�PDWKHPDWLFDO�SURRI�RI�DQ�H[WUHPHO\�VRSKLVWLFDWHG�NLQG�´Ƈ�(LWKHU�
\RX�EHOLHYHG�LQ�PDWKHPDWLFV�RU�\RX�GLG�QRW��
� %HUWUDQG�5XVVHOO��ZKR��RI�FRXUVH��GLG��KDG�PRYHG�RQ�WR�PRUH�JHQWOH�
VRUWV�RI�SKLORVRSK\��0XFK�ODWHU��DV�DQ�ROG�PDQ��KH�DGPLWWHG�WKDW�*|GHO�KDG�
WURXEOHG�KLP��³,W�PDGH�PH�JODG�WKDW�,�ZDV�QR�ORQJHU�ZRUNLQJ�DW�
PDWKHPDWLFDO�ORJLF��,I�D�JLYHQ�VHW�RI�D[LRPV�OHDGV�WR�D�FRQWUDGLFWLRQ��LW�LV�
FOHDU�WKDW�DW�OHDVW�RQH�RI�WKH�D[LRPV�PXVW�EH�IDOVH�´Ƈ�2Q�WKH�RWKHU�KDQG��
9LHQQD¶V�PRVW�IDPRXV�SKLORVRSKHU��/XGZLJ�:LWWJHQVWHLQ��ZKR��
IXQGDPHQWDOO\��GLG�QRW���GLVPLVVHG�WKH�LQFRPSOHWHQHVV�WKHRUHP�DV�WULFNHU\�
�³.XQVWVW�FNHQ´��DQG�ERDVWHG�WKDW�UDWKHU�WKDQ�WU\�WR�UHIXWH�LW��KH�ZRXOG�
VLPSO\�SDVV�LW�E\��
�
� 0DWKHPDWLFV�FDQQRW�EH�LQFRPSOHWH��DQ\�PRUH�WKDQ�D�VHQVH�FDQ�EH�
LQFRPSOHWH��:KDWHYHU�,�FDQ�XQGHUVWDQG��,�PXVW�FRPSOHWHO\�XQGHUVWDQG�Ƈ�
�
� *|GHO¶V�UHWRUW�WRRN�FDUH�RI�WKHP�ERWK��³5XVVHOO�HYLGHQWO\�
PLVLQWHUSUHWV�P\�UHVXOW��KRZHYHU��KH�GRHV�VR�LQ�D�YHU\�LQWHUHVWLQJ�
PDQQHU�´�KH�ZURWH��³,Q�FRQWUDGLVWLQFWLRQ�:LWWJHQVWHLQ�«�DGYDQFHV�D�
FRPSOHWHO\�WULYLDO�DQG�XQLQWHUHVWLQJ�PLVLQWHUSUHWDWLRQ�´Ƈ�
� ,Q������WKH�QHZO\�IRUPHG�,QVWLWXWH�IRU�$GYDQFHG�6WXG\��ZLWK�-RKQ�
YRQ�1HXPDQQ�DQG�$OEHUW�(LQVWHLQ�DPRQJ�LWV�ILUVW�IDFXOW\�PHPEHUV��
LQYLWHG�*|GHO�WR�3ULQFHWRQ�IRU�WKH�\HDU��+H�FURVVHG�WKH�$WODQWLF�VHYHUDO�



PRUH�WLPHV�WKDW�GHFDGH��DV�IDVFLVP�URVH�DQG�WKH�EULHI�JORU\�RI�9LHQQD�
EHJDQ�WR�IDGH��*|GHO��LJQRUDQW�RI�SROLWLFV�DQG�QDwYH�DERXW�KLVWRU\��VXIIHUHG�
GHSUHVVLYH�EUHDNGRZQV�DQG�ERXWV�RI�K\SRFKRQGULD�WKDW�IRUFHG�KLP�LQWR�
VDQDWRULD��3ULQFHWRQ�EHFNRQHG�EXW�*|GHO�YDFLOODWHG��+H�VWD\HG�LQ�9LHQQD�
LQ�������WKURXJK�WKH�$QVFKOXVV��DV�WKH�9LHQQD�&LUFOH�FHDVHG�WR�EH��LWV�
PHPEHUV�PXUGHUHG�RU�H[LOHG��DQG�HYHQ�LQ�������ZKHQ�+LWOHU¶V�DUP\�
RFFXSLHG�KLV�QDWLYH�&]HFKRVORYDNLD��+H�ZDV�QRW�D�-HZ��EXW�PDWKHPDWLFV�
ZDV�YHUMXGHW�HQRXJK��+H�ILQDOO\�PDQDJHG�WR�OHDYH�LQ�-DQXDU\������E\�ZD\�
RI�WKH�7UDQV�6LEHULDQ�5DLOZD\��-DSDQ��DQG�D�VKLS�WR�6DQ�)UDQFLVFR��+LV�
QDPH�ZDV�UHFRGHG�E\�WKH�WHOHSKRQH�FRPSDQ\�DV�³.��*RHGHO´�ZKHQ�KH�
DUULYHG�LQ�3ULQFHWRQ��WKLV�WLPH�WR�VWD\�Ƈ�
� &ODXGH�6KDQQRQ�KDG�DOVR�DUULYHG�DW�WKH�,QVWLWXWH�IRU�$GYDQFHG�6WXG\��
WR�VSHQG�D�SRVWGRFWRUDO�\HDU��+H�IRXQG�LW�D�ORQHO\�SODFH��RFFXS\LQJ�D�QHZ�
UHG�EULFN�EXLOGLQJ�ZLWK�FORFNWRZHU�DQG�FXSROD�IUDPHG�E\�HOPV�RQ�D�
IRUPHU�IDUP�D�PLOH�IURP�3ULQFHWRQ�8QLYHUVLW\��7KH�ILUVW�RI�LWV�ILIWHHQ�RU�VR�
SURIHVVRUV�ZDV�(LQVWHLQ��ZKRVH�RIILFH�ZDV�DW�WKH�EDFN�RI�WKH�ILUVW�IORRU��
6KDQQRQ�VHOGRP�ODLG�H\HV�RQ�KLP��*|GHO��ZKR�KDG�DUULYHG�LQ�0DUFK��
KDUGO\�VSRNH�WR�DQ\RQH�EXW�(LQVWHLQ��6KDQQRQ¶V�QRPLQDO�VXSHUYLVRU�ZDV�
+HUPDQQ�:H\O��DQRWKHU�*HUPDQ�H[LOH��WKH�PRVW�IRUPLGDEOH�PDWKHPDWLFDO�
WKHRULVW�RI�WKH�QHZ�TXDQWXP�PHFKDQLFV��:H\O�ZDV�RQO\�PLOGO\�LQWHUHVWHG�
LQ�6KDQQRQ¶V�WKHVLV�RQ�JHQHWLFV²³\RXU�ELR�PDWKHPDWLFDO�
SUREOHPV´Ƈ²EXW�WKRXJKW�6KDQQRQ�PLJKW�ILQG�FRPPRQ�JURXQG�ZLWK�WKH�
LQVWLWXWH¶V�RWKHU�JUHDW�\RXQJ�PDWKHPDWLFLDQ��YRQ�1HXPDQQ��0RVWO\�
6KDQQRQ�VWD\HG�PRRGLO\�LQ�KLV�URRP�LQ�3DOPHU�6TXDUH��+LV�
WZHQW\�\HDU�ROG�ZLIH��KDYLQJ�OHIW�5DGFOLIIH�WR�EH�ZLWK�KLP��IRXQG�LW�
LQFUHDVLQJO\�JULP��VWD\LQJ�KRPH�ZKLOH�&ODXGH�SOD\HG�FODULQHW�
DFFRPSDQLPHQW�WR�KLV�%L[�%HLGHUEHFNH�UHFRUG�RQ�WKH�SKRQRJUDSK��1RUPD�
WKRXJKW�KH�ZDV�GHSUHVVHG�DQG�ZDQWHG�KLP�WR�VHH�D�SV\FKLDWULVW��0HHWLQJ�
(LQVWHLQ�ZDV�QLFH��EXW�WKH�WKULOO�ZRUH�RII��7KHLU�PDUULDJH�ZDV�RYHU��VKH�
ZDV�JRQH�E\�WKH�HQG�RI�WKH�\HDU��
� 1RU�FRXOG�6KDQQRQ�VWD\�LQ�3ULQFHWRQ��+H�ZDQWHG�WR�SXUVXH�WKH�
WUDQVPLVVLRQ�RI�LQWHOOLJHQFH��D�QRWLRQ�SRRUO\�GHILQHG�DQG�\HW�PRUH�
SUDJPDWLF�WKDQ�WKH�KHDG\�WKHRUHWLFDO�SK\VLFV�WKDW�GRPLQDWHG�WKH�LQVWLWXWH¶V�



DJHQGD��)XUWKHUPRUH��ZDU�DSSURDFKHG��5HVHDUFK�DJHQGDV�ZHUH�FKDQJLQJ�
HYHU\ZKHUH��9DQQHYDU�%XVK�ZDV�QRZ�KHDGLQJ�WKH�1DWLRQDO�'HIHQVH�
5HVHDUFK�&RPPLWWHH��ZKLFK�DVVLJQHG�6KDQQRQ�³3URMHFW��´�Ƈ�WKH�
PDWKHPDWLFV�RI�ILUH�FRQWURO�PHFKDQLVPV�IRU�DQWLDLUFUDIW�JXQV²³WKH�MRE�´�
DV�WKH�1'5&�UHSRUWHG�GU\O\��³RI�DSSO\LQJ�FRUUHFWLRQV�WR�WKH�JXQ�FRQWURO�
VR�WKDW�WKH�VKHOO�DQG�WKH�WDUJHW�ZLOO�DUULYH�DW�WKH�VDPH�SRVLWLRQ�DW�WKH�VDPH�
WLPH�´Ƈ�$LUSODQHV�KDG�VXGGHQO\�UHQGHUHG�REVROHWH�DOPRVW�DOO�WKH�
PDWKHPDWLFV�XVHG�LQ�EDOOLVWLFV��IRU�WKH�ILUVW�WLPH��WKH�WDUJHWV�ZHUH�PRYLQJ�
DW�VSHHGV�QRW�PXFK�OHVV�WKDQ�WKH�PLVVLOHV�WKHPVHOYHV��7KH�SUREOHP�ZDV�
FRPSOH[�DQG�FULWLFDO��RQ�VKLSV�DQG�RQ�ODQG��/RQGRQ�ZDV�RUJDQL]LQJ�
EDWWHULHV�RI�KHDY\�JXQV�ILULQJ�����LQFK�VKHOOV��$LPLQJ�SURMHFWLOHV�DW�
IDVW�PRYLQJ�DLUFUDIW�QHHGHG�HLWKHU�LQWXLWLRQ�DQG�OXFN�RU�D�YDVW�DPRXQW�RI�
LPSOLFLW�FRPSXWDWLRQ�E\�JHDUV�DQG�OLQNDJHV�DQG�VHUYRV��6KDQQRQ�DQDO\]HG�
SK\VLFDO�SUREOHPV�DV�ZHOO�DV�FRPSXWDWLRQDO�SUREOHPV��WKH�PDFKLQHU\�KDG�
WR�WUDFN�UDSLG�SDWKV�LQ�WKUHH�GLPHQVLRQV��ZLWK�VKDIWV�DQG�JHDUV�FRQWUROOHG�
E\�UDWH�ILQGHUV�DQG�LQWHJUDWRUV��$Q�DQWLDLUFUDIW�JXQ�LQ�LWVHOI�EHKDYHG�DV�D�
G\QDPLFDO�V\VWHP��VXEMHFW�WR�³EDFNODVK´�DQG�RVFLOODWLRQV�WKDW�PLJKW�RU�
PLJKW�QRW�EH�SUHGLFWDEOH���:KHUH�WKH�GLIIHUHQWLDO�HTXDWLRQV�ZHUH�QRQOLQHDU��
6KDQQRQ�PDGH�OLWWOH�KHDGZD\�DQG�NQHZ�LW���
� +H�KDG�VSHQW�WZR�RI�KLV�VXPPHUV�ZRUNLQJ�IRU�%HOO�7HOHSKRQH�
/DERUDWRULHV�LQ�1HZ�<RUN��LWV�PDWKHPDWLFV�GHSDUWPHQW�ZDV�DOVR�WDNLQJ�RQ�
WKH�ILUH�FRQWURO�SURMHFW�DQG�DVNHG�6KDQQRQ�WR�MRLQ��7KLV�ZDV�ZRUN�IRU�
ZKLFK�WKH�'LIIHUHQWLDO�$QDO\]HU�KDG�SUHSDUHG�KLP�ZHOO��$Q�DXWRPDWHG�
DQWLDLUFUDIW�JXQ�ZDV�DOUHDG\�DQ�DQDORJ�FRPSXWHU��LW�KDG�WR�FRQYHUW�ZKDW�
ZHUH��LQ�HIIHFW��VHFRQG�RUGHU�GLIIHUHQWLDO�HTXDWLRQV�LQWR�PHFKDQLFDO�
PRWLRQ��LW�KDG�WR�DFFHSW�LQSXW�IURP�UDQJHILQGHU�VLJKWLQJV�RU�QHZ��
H[SHULPHQWDO�UDGDU��DQG�LW�KDG�WR�VPRRWK�DQG�ILOWHU�WKLV�GDWD��WR�
FRPSHQVDWH�IRU�HUURUV��
� $W�%HOO�/DEV��WKH�ODVW�SDUW�RI�WKLV�SUREOHP�ORRNHG�IDPLOLDU��,W�
UHVHPEOHG�DQ�LVVXH�WKDW�SODJXHG�FRPPXQLFDWLRQ�E\�WHOHSKRQH��7KH�QRLV\�
GDWD�ORRNHG�OLNH�VWDWLF�RQ�WKH�OLQH��³7KHUH�LV�DQ�REYLRXV�DQDORJ\�´�6KDQQRQ�
DQG�KLV�FROOHDJXHV�UHSRUWHG��³EHWZHHQ�WKH�SUREOHP�RI�VPRRWKLQJ�WKH�GDWD�
WR�HOLPLQDWH�RU�UHGXFH�WKH�HIIHFW�RI�WUDFNLQJ�HUURUV�DQG�WKH�SUREOHP�RI�



VHSDUDWLQJ�D�VLJQDO�IURP�LQWHUIHULQJ�QRLVH�LQ�FRPPXQLFDWLRQV�V\VWHPV�´Ƈ�
7KH�GDWD�FRQVWLWXWHG�D�VLJQDO��WKH�ZKROH�SUREOHP�ZDV�³D�VSHFLDO�FDVH�RI�
WKH�WUDQVPLVVLRQ��PDQLSXODWLRQ��DQG�XWLOL]DWLRQ�RI�LQWHOOLJHQFH�´�7KHLU�
VSHFLDOW\��DW�%HOO�/DEV��
� 7UDQVIRUPDWLYH�DV�WKH�WHOHJUDSK�KDG�EHHQ��PLUDFXORXV�DV�WKH�ZLUHOHVV�
UDGLR�QRZ�VHHPHG��HOHFWULFDO�FRPPXQLFDWLRQ�QRZ�PHDQW�WKH�WHOHSKRQH��
7KH�³HOHFWULFDO�VSHDNLQJ�WHOHSKRQH´�ILUVW�DSSHDUHG�LQ�WKH�8QLWHG�6WDWHV�
ZLWK�WKH�HVWDEOLVKPHQW�RI�D�IHZ�H[SHULPHQWDO�FLUFXLWV�LQ�WKH�����V��%\�WKH�
WXUQ�RI�WKH�FHQWXU\��WKH�WHOHSKRQH�LQGXVWU\�VXUSDVVHG�WKH�WHOHJUDSK�E\�
HYHU\�PHDVXUH²QXPEHU�RI�PHVVDJHV��PLOHV�RI�ZLUH��FDSLWDO�
LQYHVWHG²DQG�WHOHSKRQH�XVDJH�ZDV�GRXEOLQJ�HYHU\�IHZ�\HDUV��7KHUH�ZDV�
QR�P\VWHU\�DERXW�ZK\��DQ\RQH�FRXOG�XVH�D�WHOHSKRQH��7KH�RQO\�VNLOOV�
UHTXLUHG�ZHUH�WDONLQJ�DQG�OLVWHQLQJ��QR�ZULWLQJ��QR�FRGHV��QR�NH\SDGV��
(YHU\RQH�UHVSRQGHG�WR�WKH�VRXQG�RI�WKH�KXPDQ�YRLFH��LW�FRQYH\HG�QRW�MXVW�
ZRUGV�EXW�IHHOLQJ��
� 7KH�DGYDQWDJHV�ZHUH�REYLRXV²EXW�QRW�WR�HYHU\RQH��(OLVKD�*UD\��D�
WHOHJUDSK�PDQ�ZKR�FDPH�FORVH�WR�WUXPSLQJ�$OH[DQGHU�*UDKDP�%HOO�DV�
LQYHQWRU�RI�WKH�WHOHSKRQH��WROG�KLV�RZQ�SDWHQW�ODZ\HU�LQ������WKDW�WKH�
ZRUN�ZDV�KDUGO\�ZRUWKZKLOH��³%HOO�VHHPV�WR�EH�VSHQGLQJ�DOO�KLV�HQHUJLHV�
LQ�>WKH@�WDONLQJ�WHOHJUDSK��:KLOH�WKLV�LV�YHU\�LQWHUHVWLQJ�VFLHQWLILFDOO\�LW�KDV�
QR�FRPPHUFLDO�YDOXH�DW�SUHVHQW��IRU�WKH\�FDQ�GR�PXFK�PRUH�EXVLQHVV�RYHU�
D�OLQH�E\�PHWKRGV�DOUHDG\�LQ�XVH�´Ƈ�7KUHH�\HDUV�ODWHU��ZKHQ�7KHRGRUH�1��
9DLO�TXLW�WKH�3RVW�2IILFH�'HSDUWPHQW�WR�EHFRPH�WKH�ILUVW�JHQHUDO�PDQDJHU�
�DQG�RQO\�VDODULHG�RIILFHU��RI�WKH�QHZ�%HOO�7HOHSKRQH�&RPSDQ\��WKH�
DVVLVWDQW�SRVWPDVWHU�JHQHUDO�ZURWH�DQJULO\��³,�FDQ�VFDUFH�EHOLHYH�WKDW�D�
PDQ�RI�\RXU�VRXQG�MXGJPHQW�«�VKRXOG�WKURZ�LW�XS�IRU�D�G²²G�ROG�
<DQNHH�QRWLRQ��D�SLHFH�RI�ZLUH�ZLWK�WZR�7H[DQ�VWHHU�KRUQV�DWWDFKHG�WR�WKH�
HQGV��ZLWK�DQ�DUUDQJHPHQW�WR�PDNH�WKH�FRQFHUQ�EODWH�OLNH�D�FDOI��FDOOHG�D�
WHOHSKRQH�´Ƈ�7KH�QH[W�\HDU��LQ�(QJODQG��WKH�FKLHI�HQJLQHHU�RI�WKH�*HQHUDO�
3RVW�2IILFH��:LOOLDP�3UHHFH��UHSRUWHG�WR�3DUOLDPHQW��³,�IDQF\�WKH�
GHVFULSWLRQV�ZH�JHW�RI�LWV�XVH�LQ�$PHULFD�DUH�D�OLWWOH�H[DJJHUDWHG��WKRXJK�
WKHUH�DUH�FRQGLWLRQV�LQ�$PHULFD�ZKLFK�QHFHVVLWDWH�WKH�XVH�RI�VXFK�
LQVWUXPHQWV�PRUH�WKDQ�KHUH��+HUH�ZH�KDYH�D�VXSHUDEXQGDQFH�RI�



PHVVHQJHUV��HUUDQG�ER\V�DQG�WKLQJV�RI�WKDW�NLQG�«�,�KDYH�RQH�LQ�P\�RIILFH��
EXW�PRUH�IRU�VKRZ��,I�,�ZDQW�WR�VHQG�D�PHVVDJH²,�XVH�D�VRXQGHU�RU�
HPSOR\�D�ER\�WR�WDNH�LW�´Ƈ�
� 2QH�UHDVRQ�IRU�WKHVH�PLVJXHVVHV�ZDV�MXVW�WKH�XVXDO�IDLOXUH�RI�
LPDJLQDWLRQ�LQ�WKH�IDFH�RI�D�UDGLFDOO\�QHZ�WHFKQRORJ\��7KH�WHOHJUDSK�OD\�LQ�
SODLQ�YLHZ��EXW�LWV�OHVVRQV�GLG�QRW�H[WUDSRODWH�ZHOO�WR�WKLV�QHZ�GHYLFH��7KH�
WHOHJUDSK�GHPDQGHG�OLWHUDF\��WKH�WHOHSKRQH�HPEUDFHG�RUDOLW\��$�PHVVDJH�
VHQW�E\�WHOHJUDSK�KDG�ILUVW�WR�EH�ZULWWHQ��HQFRGHG��DQG�WDSSHG�RXW�E\�D�
WUDLQHG�LQWHUPHGLDU\��7R�HPSOR\�WKH�WHOHSKRQH��RQH�MXVW�WDONHG��$�FKLOG�
FRXOG�XVH�LW��)RU�WKDW�YHU\�UHDVRQ�LW�VHHPHG�OLNH�D�WR\��,Q�IDFW��LW�VHHPHG�
OLNH�D�IDPLOLDU�WR\��PDGH�IURP�WLQ�F\OLQGHUV�DQG�VWULQJ��7KH�WHOHSKRQH�OHIW�
QR�SHUPDQHQW�UHFRUG��7KH�7HOHSKRQH�KDG�QR�IXWXUH�DV�D�QHZVSDSHU�QDPH��
%XVLQHVV�SHRSOH�WKRXJKW�LW�XQVHULRXV��:KHUH�WKH�WHOHJUDSK�GHDOW�LQ�IDFWV�
DQG�QXPEHUV��WKH�WHOHSKRQH�DSSHDOHG�WR�HPRWLRQV��
� 7KH�QHZ�%HOO�FRPSDQ\�KDG�OLWWOH�WURXEOH�WXUQLQJ�WKLV�LQWR�D�VHOOLQJ�
SRLQW��,WV�SURPRWHUV�OLNHG�WR�TXRWH�3OLQ\��³7KH�OLYLQJ�YRLFH�LV�WKDW�ZKLFK�
VZD\V�WKH�VRXO�´�DQG�7KRPDV�0LGGOHWRQ��³+RZ�VZHHWO\�VRXQGV�WKH�YRLFH�
RI�D�JRRG�ZRPDQ�´�2Q�WKH�RWKHU�KDQG��WKHUH�ZDV�DQ[LHW\�DERXW�WKH�QRWLRQ�
RI�FDSWXULQJ�DQG�UHLI\LQJ�YRLFHV²WKH�SKRQRJUDSK��WRR��KDG�MXVW�DUULYHG��
$V�RQH�FRPPHQWDWRU�VDLG��³1R�PDWWHU�WR�ZKDW�H[WHQW�D�PDQ�PD\�FORVH�KLV�
GRRUV�DQG�ZLQGRZV��DQG�KHUPHWLFDOO\�VHDO�KLV�NH\�KROHV�DQG�
IXUQDFH�UHJLVWHUV�ZLWK�WRZHOV�DQG�EODQNHWV��ZKDWHYHU�KH�PD\�VD\��HLWKHU�WR�
KLPVHOI�RU�D�FRPSDQLRQ��ZLOO�EH�RYHUKHDUG�´Ƈ�9RLFHV��KLWKHUWR��KDG�
UHPDLQHG�PRVWO\�SULYDWH��
� 7KH�QHZ�FRQWUDSWLRQ�KDG�WR�EH�H[SODLQHG��DQG�JHQHUDOO\�WKLV�EHJDQ�E\�
FRPSDULVRQ�WR�WHOHJUDSK\��7KHUH�ZHUH�D�WUDQVPLWWHU�DQG�UHFHLYHU��DQG�
ZLUHV�FRQQHFWHG�WKHP��DQG�VRPHWKLQJ�ZDV�FDUULHG�DORQJ�WKH�ZLUH�LQ�WKH�
IRUP�RI�HOHFWULFLW\��,Q�WKH�FDVH�RI�WKH�WHOHSKRQH��WKDW�WKLQJ�ZDV�VRXQG��
VLPSO\�FRQYHUWHG�IURP�ZDYHV�RI�SUHVVXUH�LQ�WKH�DLU�WR�ZDYHV�RI�HOHFWULF�
FXUUHQW��2QH�DGYDQWDJH�ZDV�DSSDUHQW��WKH�WHOHSKRQH�ZRXOG�VXUHO\�EH�
XVHIXO�WR�PXVLFLDQV��%HOO�KLPVHOI��WUDYHOLQJ�DURXQG�WKH�FRXQWU\�DV�
LPSUHVDULR�IRU�WKH�QHZ�WHFKQRORJ\��HQFRXUDJHG�WKLV�ZD\�RI�WKLQNLQJ��
JLYLQJ�GHPRQVWUDWLRQV�LQ�FRQFHUW�KDOOV��ZKHUH�IXOO�RUFKHVWUDV�DQG�FKRUXVHV�



SOD\HG�³$PHULFD´�DQG�³$XOG�/DQJ�6\QH´�LQWR�KLV�JDGJHWU\��+H�
HQFRXUDJHG�SHRSOH�WR�WKLQN�RI�WKH�WHOHSKRQH�DV�D�EURDGFDVWLQJ�GHYLFH��WR�
VHQG�PXVLF�DQG�VHUPRQV�DFURVV�ORQJ�GLVWDQFHV��EULQJLQJ�WKH�FRQFHUW�KDOO�
DQG�WKH�FKXUFK�LQWR�WKH�OLYLQJ�URRP��1HZVSDSHUV�DQG�FRPPHQWDWRUV�
PRVWO\�ZHQW�DORQJ��7KDW�LV�ZKDW�FRPHV�RI�DQDO\]LQJ�D�WHFKQRORJ\�LQ�WKH�
DEVWUDFW��$V�VRRQ�DV�SHRSOH�ODLG�WKHLU�KDQGV�RQ�WHOHSKRQHV��WKH\�ZRUNHG�
RXW�ZKDW�WR�GR��7KH\�WDONHG��
� ,Q�D�OHFWXUH�DW�&DPEULGJH��WKH�SK\VLFLVW�-DPHV�&OHUN�0D[ZHOO�RIIHUHG�
D�VFLHQWLILF�GHVFULSWLRQ�RI�WKH�WHOHSKRQH�FRQYHUVDWLRQ��³7KH�VSHDNHU�WDONV�
WR�WKH�WUDQVPLWWHU�DW�RQH�HQG�RI�WKH�OLQH��DQG�DW�WKH�RWKHU�HQG�RI�WKH�OLQH�WKH�
OLVWHQHU�SXWV�KLV�HDU�WR�WKH�UHFHLYHU��DQG�KHDUV�ZKDW�WKH�VSHDNHU�VDLG��7KH�
SURFHVV�LQ�LWV�WZR�H[WUHPH�VWDWHV�LV�VR�H[DFWO\�VLPLODU�WR�WKH�ROG�IDVKLRQHG�
PHWKRG�RI�VSHDNLQJ�DQG�KHDULQJ�WKDW�QR�SUHSDUDWRU\�SUDFWLFH�LV�UHTXLUHG�RQ�
WKH�SDUW�RI�HLWKHU�RSHUDWRU�´Ƈ�+H��WRR��KDG�QRWLFHG�LWV�HDVH�RI�XVH��
� 6R�E\�������IRXU�\HDUV�DIWHU�%HOO�FRQYH\HG�WKH�ZRUGV�³0U��:DWVRQ��
FRPH�KHUH��,�ZDQW�WR�VHH�\RX�´�DQG�WKUHH�\HDUV�DIWHU�WKH�ILUVW�SDLU�RI�
WHOHSKRQHV�UHQWHG�IRU�WZHQW\�GROODUV��PRUH�WKDQ�VL[W\�WKRXVDQG�WHOHSKRQHV�
ZHUH�LQ�XVH�LQ�WKH�8QLWHG�6WDWHV��7KH�ILUVW�FXVWRPHUV�ERXJKW�SDLUV�RI�
WHOHSKRQHV�IRU�FRPPXQLFDWLRQ�SRLQW�WR�SRLQW��EHWZHHQ�D�IDFWRU\�DQG�LWV�
EXVLQHVV�RIILFH��IRU�H[DPSOH��4XHHQ�9LFWRULD�LQVWDOOHG�RQH�DW�:LQGVRU�
&DVWOH�DQG�RQH�DW�%XFNLQJKDP�3DODFH��IDEULFDWHG�LQ�LYRU\��D�JLIW�IURP�WKH�
VDYY\�%HOO���7KH�WRSRORJ\�FKDQJHG�ZKHQ�WKH�QXPEHU�RI�VHWV�UHDFKDEOH�E\�
RWKHU�VHWV�SDVVHG�D�FULWLFDO�WKUHVKROG��DQG�WKDW�KDSSHQHG�VXUSULVLQJO\�VRRQ��
7KHQ�FRPPXQLW\�QHWZRUNV�DURVH��WKHLU�PXOWLSOH�FRQQHFWLRQV�PDQDJHG�
WKURXJK�D�QHZ�DSSDUDWXV�FDOOHG�D�VZLWFK�ERDUG��
� 7KH�LQLWLDO�SKDVH�RI�LJQRUDQFH�DQG�VNHSWLFLVP�SDVVHG�LQ�DQ�H\HEOLQN��
7KH�VHFRQG�SKDVH�RI�DPXVHPHQW�DQG�HQWHUWDLQPHQW�GLG�QRW�ODVW�PXFK�
ORQJHU��%XVLQHVVHV�TXLFNO\�IRUJRW�WKHLU�TXDOPV�DERXW�WKH�GHYLFH¶V�
VHULRXVQHVV��$Q\RQH�FRXOG�EH�D�WHOHSKRQH�SURSKHW�QRZ²VRPH�RI�WKH�
VDPH�SUHGLFWLRQV�KDG�DOUHDG\�EHHQ�KHDUG�LQ�UHJDUG�WR�WKH�WHOHJUDSK²EXW�
WKH�PRVW�SUHVFLHQW�FRPPHQWV�FDPH�IURP�WKRVH�ZKR�IRFXVHG�RQ�WKH�
H[SRQHQWLDO�SRZHU�RI�LQWHUFRQQHFWLRQ��6FLHQWLILF�$PHULFDQ�DVVHVVHG�³7KH�
)XWXUH�RI�WKH�7HOHSKRQH´�DV�HDUO\�DV������DQG�HPSKDVL]HG�WKH�IRUPLQJ�RI�



³OLWWOH�FOXVWHUV�RI�WHOHSKRQLF�FRPPXQLFDQWV�´�7KH�ODUJHU�WKH�QHWZRUN�DQG�
WKH�PRUH�GLYHUVH�LWV�LQWHUHVWV��WKH�JUHDWHU�LWV�SRWHQWLDO�ZRXOG�EH��
�
� :KDW�WKH�WHOHJUDSK�DFFRPSOLVKHG�LQ�\HDUV�WKH�WHOHSKRQH�KDV�GRQH�LQ�
PRQWKV��2QH�\HDU�LW�ZDV�D�VFLHQWLILF�WR\��ZLWK�LQILQLWH�SRVVLELOLWLHV�RI�
SUDFWLFDO�XVH��WKH�QH[W�LW�ZDV�WKH�EDVLV�RI�D�V\VWHP�RI�FRPPXQLFDWLRQ�WKH�
PRVW�UDSLGO\�H[SDQGLQJ��LQWULFDWH��DQG�FRQYHQLHQW�WKDW�WKH�ZRUOG�KDV�
NQRZQ�«�6RRQ�LW�ZLOO�EH�WKH�UXOH�DQG�QRW�WKH�H[FHSWLRQ�IRU�EXVLQHVV�
KRXVHV��LQGHHG�IRU�WKH�GZHOOLQJV�RI�ZHOO�WR�GR�SHRSOH�DV�ZHOO��WR�EH�
LQWHUORFNHG�E\�PHDQV�RI�WHOHSKRQH�H[FKDQJH��QRW�PHUHO\�LQ�RXU�FLWLHV��EXW�
LQ�DOO�RXWO\LQJ�UHJLRQV��7KH�UHVXOW�FDQ�EH�QRWKLQJ�OHVV�WKDQ�D�QHZ�
RUJDQL]DWLRQ�RI�VRFLHW\²D�VWDWH�RI�WKLQJV�LQ�ZKLFK�HYHU\�LQGLYLGXDO��
KRZHYHU�VHFOXGHG��ZLOO�KDYH�DW�FDOO�HYHU\�RWKHU�LQGLYLGXDO�LQ�WKH�
FRPPXQLW\��WR�WKH�VDYLQJ�RI�QR�HQG�RI�VRFLDO�DQG�EXVLQHVV�FRPSOLFDWLRQV��
RI�QHHGOHVV�JRLQJV�WR�DQG�IUR��RI�GLVDSSRLQWPHQWV��GHOD\V��DQG�D�FRXQWOHVV�
KRVW�RI�WKRVH�JUHDW�DQG�OLWWOH�HYLOV�DQG�DQQR\DQFHV��
�
� 7KH�WLPH�LV�FORVH�DW�KDQG�ZKHQ�WKH�VFDWWHUHG�PHPEHUV�RI�FLYLOL]HG�
FRPPXQLWLHV�ZLOO�EH�DV�FORVHO\�XQLWHG��VR�IDU�DV�LQVWDQW�WHOHSKRQLF�
FRPPXQLFDWLRQ�LV�FRQFHUQHG��DV�WKH�YDULRXV�PHPEHUV�RI�WKH�ERG\�QRZ�DUH�
E\�WKH�QHUYRXV�V\VWHP�Ƈ�
�
� 7KH�VFDWWHUHG�PHPEHUV�XVLQJ�WHOHSKRQHV�QXPEHUHG�KDOI�D�PLOOLRQ�E\�
������E\����������PLOOLRQ��7KH�WHOHSKRQH�ZDV�DOUHDG\�WKRXJKW��FRUUHFWO\��
WR�EH�UHVSRQVLEOH�IRU�UDSLG�LQGXVWULDO�SURJUHVV��7KH�FDVH�FRXOG�KDUGO\�EH�
RYHUVWDWHG��7KH�DUHDV�GHSHQGLQJ�RQ�³LQVWDQWDQHRXV�FRPPXQLFDWLRQ�DFURVV�
VSDFH´Ƈ�ZHUH�OLVWHG�E\�WKH�8QLWHG�6WDWHV�&RPPHUFH�'HSDUWPHQW�LQ�������
³DJULFXOWXUH��PLQLQJ��FRPPHUFH��PDQXIDFWXULQJ��WUDQVSRUWDWLRQ��DQG��LQ�
IDFW��DOO�WKH�YDULRXV�EUDQFKHV�RI�SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�QDWXUDO�DQG�
DUWLILFLDO�UHVRXUFHV�´�1RW�WR�PHQWLRQ�³FREEOHUV��FOHDQHUV�RI�FORWKLQJ��DQG�
HYHQ�ODXQGUHVVHV�´�,Q�RWKHU�ZRUGV��HYHU\�FRJ�LQ�WKH�HQJLQH�RI�WKH�HFRQRP\��
³([LVWHQFH�RI�WHOHSKRQH�WUDIILF�LV�HVVHQWLDOO\�DQ�LQGLFDWLRQ�WKDW�WLPH�LV�
EHLQJ�VDYHG�´�WKH�GHSDUWPHQW�FRPPHQWHG��,W�REVHUYHG�FKDQJHV�LQ�WKH�



VWUXFWXUH�RI�OLIH�DQG�VRFLHW\�WKDW�ZRXOG�VWLOO�VHHP�QHZ�D�FHQWXU\�ODWHU��
³7KH�ODVW�IHZ�\HDUV�KDYH�VHHQ�VXFK�DQ�H[WHQVLRQ�RI�WHOHSKRQH�OLQHV�
WKURXJK�WKH�YDULRXV�VXPPHU�UHVRUW�GLVWULFWV�RI�WKH�FRXQWU\�WKDW�LW�KDV�
EHFRPH�SUDFWLFDEOH�IRU�EXVLQHVV�PHQ�WR�OHDYH�WKHLU�RIILFHV�IRU�VHYHUDO�GD\V�
DW�D�WLPH��DQG�\HW�NHHS�LQ�FORVH�WRXFK�ZLWK�WKHLU�RIILFHV�´�,Q������-RKQ�-��
&DUW\��ZKR�EHFDPH�WKH�ILUVW�KHDG�RI�WKH�%HOO�/DERUDWRULHV��RIIHUHG�DQ�
LQIRUPDWLRQ�EDVHG�DQDO\VLV�WR�VKRZ�KRZ�WKH�WHOHSKRQH�KDG�VKDSHG�WKH�
1HZ�<RUN�VN\OLQH²DUJXLQJ�WKDW�WKH�WHOHSKRQH��DV�PXFK�DV�WKH�HOHYDWRU��
KDG�PDGH�VN\VFUDSHUV�SRVVLEOH��
�
� ,W�PD\�VRXQG�ULGLFXORXV�WR�VD\�WKDW�%HOO�DQG�KLV�VXFFHVVRUV�ZHUH�WKH�
IDWKHUV�RI�PRGHUQ�FRPPHUFLDO�DUFKLWHFWXUH²RI�WKH�VN\VFUDSHU��%XW�ZDLW�D�
PLQXWH��7DNH�WKH�6LQJHU�%XLOGLQJ��WKH�)ODWLURQ�%XLOGLQJ��WKH�%URDG�
([FKDQJH��WKH�7ULQLW\��RU�DQ\�RI�WKH�JLDQW�RIILFH�EXLOGLQJV��+RZ�PDQ\�
PHVVDJHV�GR�\RX�VXSSRVH�JR�LQ�DQG�RXW�RI�WKRVH�EXLOGLQJV�HYHU\�GD\"�
6XSSRVH�WKHUH�ZDV�QR�WHOHSKRQH�DQG�HYHU\�PHVVDJH�KDG�WR�EH�FDUULHG�E\�D�
SHUVRQDO�PHVVHQJHU"�+RZ�PXFK�URRP�GR�\RX�WKLQN�WKH�QHFHVVDU\�
HOHYDWRUV�ZRXOG�OHDYH�IRU�RIILFHV"�6XFK�VWUXFWXUHV�ZRXOG�EH�DQ�HFRQRPLF�
LPSRVVLELOLW\�Ƈ�
�
� 7R�HQDEOH�WKH�IDVW�H[SDQVLRQ�RI�WKLV�H[WUDRUGLQDU\�QHWZRUN��WKH�
WHOHSKRQH�GHPDQGHG�QHZ�WHFKQRORJLHV�DQG�QHZ�VFLHQFH��7KH\�ZHUH�
EURDGO\�RI�WZR�NLQGV��2QH�KDG�WR�GR�ZLWK�HOHFWULFLW\�LWVHOI��PHDVXULQJ�
HOHFWULFDO�TXDQWLWLHV��FRQWUROOLQJ�WKH�HOHFWURPDJQHWLF�ZDYH��DV�LW�ZDV�QRZ�
XQGHUVWRRG²LWV�PRGXODWLRQ�LQ�DPSOLWXGH�DQG�LQ�IUHTXHQF\��0D[ZHOO�KDG�
HVWDEOLVKHG�LQ�WKH�����V�WKDW�HOHFWULFDO�SXOVHV�DQG�PDJQHWLVP�DQG�OLJKW�
LWVHOI�ZHUH�DOO�PDQLIHVWDWLRQV�RI�D�VLQJOH�IRUFH��³DIIHFWDWLRQV�RI�WKH�VDPH�
VXEVWDQFH�´�OLJKW�EHLQJ�RQH�PRUH�FDVH�RI�³DQ�HOHFWURPDJQHWLF�GLVWXUEDQFH�
SURSDJDWHG�WKURXJK�WKH�ILHOG�DFFRUGLQJ�WR�HOHFWURPDJQHWLF�ODZV�´Ƈ�7KHVH�
ZHUH�WKH�ODZV�WKDW�HOHFWULFDO�HQJLQHHUV�QRZ�KDG�WR�DSSO\��XQLI\LQJ�
WHOHSKRQH�DQG�UDGLR�DPRQJ�RWKHU�WHFKQRORJLHV��(YHQ�WKH�WHOHJUDSK�
HPSOR\HG�D�VLPSOH�NLQG�RI�DPSOLWXGH�PRGXODWLRQ��LQ�ZKLFK�RQO\�WZR�
YDOXHV�PDWWHUHG��D�PD[LPXP�IRU�³RQ´�DQG�D�PLQLPXP�IRU�³RII�´�7R�



FRQYH\�VRXQG�UHTXLUHG�IDU�VWURQJHU�FXUUHQW��IDU�PRUH�GHOLFDWHO\�FRQWUROOHG��
7KH�HQJLQHHUV�KDG�WR�XQGHUVWDQG�IHHGEDFN��D�FRXSOLQJ�RI�WKH�RXWSXW�RI�D�
SRZHU�DPSOLILHU��VXFK�DV�D�WHOHSKRQH�PRXWKSLHFH��ZLWK�LWV�LQSXW��7KH\�KDG�
WR�GHVLJQ�YDFXXP�WXEH�UHSHDWHUV�WR�FDUU\�WKH�HOHFWULF�FXUUHQW�RYHU�ORQJ�
GLVWDQFH��PDNLQJ�SRVVLEOH�WKH�ILUVW�WUDQVFRQWLQHQWDO�OLQH�LQ�������EHWZHHQ�
1HZ�<RUN�DQG�6DQ�)UDQFLVFR��������PLOHV�RI�ZLUH�VXVSHQGHG�IURP�
��������SROHV��7KH�HQJLQHHUV�DOVR�GLVFRYHUHG�KRZ�WR�PRGXODWH�LQGLYLGXDO�
FXUUHQWV�VR�DV�WR�FRPELQH�WKHP�LQ�D�VLQJOH�
FKDQQHO²PXOWLSOH[LQJ²ZLWKRXW�ORVLQJ�WKHLU�LGHQWLW\��%\������WKH\�FRXOG�
JHW�IRXU�FRQYHUVDWLRQV�LQWR�D�VLQJOH�SDLU�RI�ZLUHV��%XW�LW�ZDV�QRW�FXUUHQWV�
WKDW�SUHVHUYHG�LGHQWLW\��%HIRUH�WKH�HQJLQHHUV�TXLWH�UHDOL]HG�LW��WKH\�ZHUH�
WKLQNLQJ�LQ�WHUPV�RI�WKH�WUDQVPLVVLRQ�RI�D�VLJQDO��DQ�DEVWUDFW�HQWLW\��TXLWH�
GLVWLQFW�IURP�WKH�HOHFWULFDO�ZDYHV�LQ�ZKLFK�LW�ZDV�HPERGLHG��
� $�VHFRQG��OHVV�ZHOO�GHILQHG�VRUW�RI�VFLHQFH�FRQFHUQHG�WKH�RUJDQL]LQJ�
RI�FRQQHFWLRQV²VZLWFKLQJ��QXPEHULQJ��DQG�ORJLF��7KLV�EUDQFK�GHVFHQGHG�
IURP�%HOO¶V�RULJLQDO�UHDOL]DWLRQ��GDWLQJ�IURP�������WKDW�WHOHSKRQHV�QHHG�
QRW�EH�VROG�LQ�SDLUV��WKDW�HDFK�LQGLYLGXDO�WHOHSKRQH�FRXOG�EH�FRQQHFWHG�WR�
PDQ\�RWKHU�WHOHSKRQHV��QRW�E\�GLUHFW�ZLUHV�EXW�WKURXJK�D�FHQWUDO�
³H[FKDQJH�´�*HRUJH�:��&R\��D�WHOHJUDSK�PDQ�LQ�1HZ�+DYHQ��&RQQHFWLFXW��
EXLOW�WKH�ILUVW�³VZLWFK�ERDUG´�WKHUH��FRPSOHWH�ZLWK�³VZLWFK�SLQV´�DQG�
³VZLWFK�SOXJV´�PDGH�IURP�FDUULDJH�EROWV�DQG�ZLUH�IURP�GLVFDUGHG�EXVWOHV��
+H�SDWHQWHG�LW�DQG�VHUYHG�DV�WKH�ZRUOG¶V�ILUVW�WHOHSKRQH�³RSHUDWRU�´�:LWK�
DOO�WKH�PDNLQJ�DQG�EUHDNLQJ�RI�FRQQHFWLRQV��VZLWFK�SLQV�ZRUH�RXW�TXLFNO\��
$Q�HDUO\�LPSURYHPHQW�ZDV�D�KLQJHG�WZR�LQFK�SODWH�UHVHPEOLQJ�D�
MDFNNQLIH��WKH�³MDFN�NQLIH�VZLWFK�´�RU�DV�LW�ZDV�VRRQ�FDOOHG��WKH�³MDFN�´�,Q�
-DQXDU\�������&R\¶V�VZLWFKERDUG�FRXOG�PDQDJH�WZR�VLPXOWDQHRXV�
FRQYHUVDWLRQV�EHWZHHQ�DQ\�RI�WKH�H[FKDQJH¶V�WZHQW\�RQH�FXVWRPHUV��,Q�
)HEUXDU\��&R\�SXEOLVKHG�D�OLVW�RI�VXEVFULEHUV��KLPVHOI�DQG�VRPH�IULHQGV��
VHYHUDO�SK\VLFLDQV�DQG�GHQWLVWV��WKH�SRVW�RIILFH��SROLFH�VWDWLRQ��DQG�
PHUFDQWLOH�FOXE��DQG�VRPH�PHDW�DQG�ILVK�PDUNHWV��7KLV�KDV�EHHQ�FDOOHG�WKH�
ZRUOG¶V�ILUVW�WHOHSKRQH�GLUHFWRU\��EXW�LW�ZDV�KDUGO\�WKDW��RQH�SDJH��QRW�
DOSKDEHWL]HG��DQG�QR�QXPEHUV�DVVRFLDWHG�ZLWK�WKH�QDPHV��7KH�WHOHSKRQH�
QXPEHU�KDG�\HW�WR�EH�LQYHQWHG��



� 7KDW�LQQRYDWLRQ�FDPH�WKH�QH[W�\HDU�LQ�/RZHOO��0DVVDFKXVHWWV��ZKHUH�
E\�WKH�HQG�RI������IRXU�RSHUDWRUV�PDQDJHG�WKH�FRQQHFWLRQV�DPRQJ�WZR�
KXQGUHG�VXEVFULEHUV�E\�VKRXWLQJ�WR�RQH�DQRWKHU�DFURVV�WKH�VZLWFKERDUG�
URRP��$Q�HSLGHPLF�RI�PHDVOHV�EURNH�RXW��DQG�'U��0RVHV�*UHHOH\�3DUNHU�
ZRUULHG�WKDW�LI�WKH�RSHUDWRUV�VXFFXPEHG��WKH\�ZRXOG�EH�KDUG�WR�UHSODFH��
+H�VXJJHVWHG�LGHQWLI\LQJ�HDFK�WHOHSKRQH�E\�QXPEHU��+H�DOVR�VXJJHVWHG�
OLVWLQJ�WKH�QXPEHUV�LQ�DQ�DOSKDEHWLFDO�GLUHFWRU\�RI�VXEVFULEHUV��7KHVH�LGHDV�
FRXOG�QRW�EH�SDWHQWHG�DQG�DURVH�DJDLQ�LQ�WHOHSKRQH�H[FKDQJHV�DFURVV�WKH�
FRXQWU\��ZKHUH�WKH�EXUJHRQLQJ�QHWZRUNV�ZHUH�FUHDWLQJ�FOXVWHUV�RI�GDWD�LQ�
QHHG�RI�RUJDQL]DWLRQ��7HOHSKRQH�ERRNV�VRRQ�UHSUHVHQWHG�WKH�PRVW�
FRPSUHKHQVLYH�OLVWLQJV�RI��DQG�GLUHFWRULHV�WR��KXPDQ�SRSXODWLRQV�HYHU�
DWWHPSWHG���7KH\�EHFDPH�WKH�WKLFNHVW�DQG�GHQVHVW�RI�WKH�ZRUOG¶V�
ERRNV²IRXU�YROXPHV�IRU�/RQGRQ��D�������SDJH�WRPH�IRU�&KLFDJR²DQG�
VHHPHG�D�SHUPDQHQW��LQGLVSHQVDEOH�SDUW�RI�WKH�ZRUOG¶V�LQIRUPDWLRQ�
HFRORJ\�XQWLO��VXGGHQO\��WKH\�ZHUH�QRW��7KH\�ZHQW�REVROHWH��HIIHFWLYHO\��DW�
WKH�WXUQ�RI�WKH�WZHQW\�ILUVW�FHQWXU\��$PHULFDQ�WHOHSKRQH�FRPSDQLHV�ZHUH�
RIILFLDOO\�SKDVLQJ�WKHP�RXW�E\�������LQ�1HZ�<RUN��WKH�HQG�RI�DXWRPDWLF�
GHOLYHU\�RI�WHOHSKRQH�GLUHFWRULHV�ZDV�HVWLPDWHG�WR�VDYH�������WRQV�RI�
SDSHU���
� $W�ILUVW��FXVWRPHUV�UHVHQWHG�WKH�LPSHUVRQDOLW\�RI�WHOHSKRQH�QXPEHUV��
DQG�HQJLQHHUV�GRXEWHG�ZKHWKHU�SHRSOH�FRXOG�UHPHPEHU�D�QXPEHU�RI�PRUH�
WKDQ�IRXU�RU�ILYH�GLJLWV��7KH�%HOO�&RPSDQ\�ILQDOO\�KDG�WR�LQVLVW��7KH�ILUVW�
WHOHSKRQH�RSHUDWRUV�ZHUH�WHHQDJH�ER\V��FKHDSO\�KLUHG�IURP�WKH�UDQNV�RI�
WHOHJUDSK�PHVVHQJHUV��EXW�H[FKDQJHV�HYHU\ZKHUH�GLVFRYHUHG�WKDW�ER\V�
ZHUH�ZLOG��JLYHQ�WR�FORZQLQJ�DQG�SUDFWLFDO�MRNHV��DQG�PRUH�OLNHO\�WR�EH�
IRXQG�ZUHVWOLQJ�RQ�WKH�IORRU�WKDQ�VLWWLQJ�RQ�VWRROV�WR�SHUIRUP�WKH�H[DFWLQJ��
UHSHWLWLYH�ZRUN�RI�D�VZLWFKERDUG�RSHUDWRU�Ƈ�$�QHZ�VRXUFH�RI�FKHDS�ODERU�
ZDV�DYDLODEOH��DQG�E\������YLUWXDOO\�HYHU\�WHOHSKRQH�RSHUDWRU�ZDV�D�
ZRPDQ��,Q�&LQFLQQDWL��IRU�H[DPSOH��:��+��(FNHUW�UHSRUWHG�KLULQJ�VL[W\�VL[�
³\RXQJ�ODGLHV´�ZKR�ZHUH�³YHU\�PXFK�VXSHULRU´�WR�ER\V��³7KH\�DUH�
VWHDGLHU��GR�QRW�GULQN�EHHU��DQG�DUH�DOZD\V�RQ�KDQG�´Ƈ�+H�KDUGO\�QHHGHG�WR�
DGG�WKDW�WKH�FRPSDQ\�FRXOG�SD\�D�ZRPDQ�DV�OLWWOH�DV�RU�OHVV�WKDQ�D�WHHQDJH�
ER\��,W�ZDV�FKDOOHQJLQJ�ZRUN�WKDW�VRRQ�UHTXLUHG�WUDLQLQJ��2SHUDWRUV�KDG�WR�



EH�TXLFN�LQ�GLVWLQJXLVKLQJ�PDQ\�GLIIHUHQW�YRLFHV�DQG�DFFHQWV��KDG�WR�
PDLQWDLQ�D�SROLWH�HTXLOLEULXP�LQ�WKH�IDFH�RI�LPSDWLHQFH�DQG�UXGHQHVV��DV�
WKH\�HQJDJHG�LQ�ORQJ�KRXUV�RI�DWKOHWLF�XSSHU�ERG\�H[HUFLVH��ZHDULQJ�
KHDGVHWV�OLNH�KDUQHVVHV��6RPH�PHQ�WKRXJKW�WKLV�ZDV�JRRG�IRU�WKHP��³7KH�
DFWLRQ�RI�VWUHWFKLQJ�KHU�DUPV�XS�DERYH�KHU�KHDG��DQG�WR�WKH�ULJKW�DQG�OHIW�
RI�KHU��GHYHORSV�KHU�FKHVW�DQG�DUPV�´�VDLG�(YHU\�:RPDQ¶V�(QF\FORSHGLD��
³DQG�WXUQV�WKLQ�DQG�ZHHG\�JLUOV�LQWR�VWURQJ�RQHV��7KHUH�DUH�QR�DQDHPLF��
XQKHDOWK\�ORRNLQJ�JLUOV�LQ�WKH�RSHUDWLQJ�URRPV�´Ƈ�$ORQJ�ZLWK�DQRWKHU�QHZ�
WHFKQRORJ\��WKH�W\SHZULWHU��WKH�WHOHSKRQH�VZLWFKERDUG�FDWDO\]HG�WKH�
LQWURGXFWLRQ�RI�ZRPHQ�LQWR�WKH�ZKLWH�FROODU�ZRUNIRUFH��EXW�EDWWDOLRQV�RI�
KXPDQ�RSHUDWRUV�FRXOG�QRW�VXVWDLQ�D�QHWZRUN�RQ�WKH�VFDOH�QRZ�DULVLQJ��
6ZLWFKLQJ�ZRXOG�KDYH�WR�EH�SHUIRUPHG�DXWRPDWLFDOO\��
� 7KLV�PHDQW�D�PHFKDQLFDO�OLQNDJH�WR�WDNH�IURP�FDOOHUV�QRW�MXVW�WKH�
VRXQG�RI�WKHLU�YRLFH�EXW�DOVR�D�QXPEHU²LGHQWLI\LQJ�D�SHUVRQ��RU�DW�OHDVW�
DQRWKHU�WHOHSKRQH��7KH�FKDOOHQJH�RI�FRQYHUWLQJ�D�QXPEHU�LQWR�HOHFWULFDO�
IRUP�VWLOO�UHTXLUHG�LQJHQXLW\��ILUVW�SXVK�EXWWRQV�ZHUH�WULHG��WKHQ�DQ�
DZNZDUG�VHHPLQJ�URWDU\�GLDO��ZLWK�WHQ�ILQJHU�SRVLWLRQV�IRU�WKH�GHFLPDO�
GLJLWV��VHQGLQJ�SXOVHV�GRZQ�WKH�OLQH��7KHQ�WKH�FRGHG�SXOVHV�VHUYHG�DV�DQ�
DJHQW�RI�FRQWURO�DW�WKH�FHQWUDO�H[FKDQJH��ZKHUH�DQRWKHU�PHFKDQLVP�
VHOHFWHG�IURP�DQ�DUUD\�RI�FLUFXLWV�DQG�VHW�XS�D�FRQQHFWLRQ��$OWRJHWKHU�WKLV�
PDGH�IRU�DQ�XQSUHFHGHQWHG�GHJUHH�RI�FRPSOH[LW\�LQ�WKH�WUDQVODWLRQV�
EHWZHHQ�KXPDQ�DQG�PDFKLQH��QXPEHU�DQG�FLUFXLWU\��7KH�SRLQW�ZDV�QRW�
ORVW�RQ�WKH�FRPSDQ\��ZKLFK�OLNHG�WR�SURPRWH�LWV�DXWRPDWLF�VZLWFKHV�DV�
³HOHFWULFDO�EUDLQV�´�+DYLQJ�ERUURZHG�IURP�WHOHJUDSK\�WKH�
HOHFWURPHFKDQLFDO�UHOD\²XVLQJ�RQH�FLUFXLW�WR�FRQWURO�DQRWKHU²WKH�
WHOHSKRQH�FRPSDQLHV�KDG�UHGXFHG�LW�LQ�VL]H�DQG�ZHLJKW�WR�OHVV�WKDQ�IRXU�
RXQFHV�DQG�QRZ�PDQXIDFWXUHG�VHYHUDO�PLOOLRQ�HDFK�\HDU��
� ³7KH�WHOHSKRQH�UHPDLQV�WKH�DFPH�RI�HOHFWULFDO�PDUYHOV�´�ZURWH�D�
KLVWRULDQ�LQ�����²D�KLVWRULDQ�RI�WKH�WHOHSKRQH��DOUHDG\��³1R�RWKHU�WKLQJ�
GRHV�VR�PXFK�ZLWK�VR�OLWWOH�HQHUJ\��1R�RWKHU�WKLQJ�LV�PRUH�HQVZDWKHG�LQ�
WKH�XQNQRZQ�´Ƈ�1HZ�<RUN�&LW\�KDG�VHYHUDO�KXQGUHG�WKRXVDQG�OLVWHG�
WHOHSKRQH�FXVWRPHUV��DQG�6FULEQHU¶V�0DJD]LQH�KLJKOLJKWHG�WKLV�DVWRXQGLQJ�
IDFW��³$Q\�WZR�RI�WKDW�ODUJH�QXPEHU�FDQ��LQ�ILYH�VHFRQGV��EH�SODFHG�LQ�



FRPPXQLFDWLRQ�ZLWK�HDFK�RWKHU��VR�ZHOO�KDV�HQJLQHHULQJ�VFLHQFH�NHSW�SDFH�
ZLWK�SXEOLF�QHHGV�´Ƈ�7R�PDNH�WKH�FRQQHFWLRQV��WKH�VZLWFKERDUG�KDG�JURZQ�
WR�D�PRQVWHU�RI���PLOOLRQ�VROGHUHG�SDUWV��������PLOHV�RI�ZLUH��DQG��������
VLJQDO�ODPSV�Ƈ�%\�������ZKHQ�DQ�DVVRUWPHQW�RI�WHOHSKRQH�UHVHDUFK�JURXSV�
ZHUH�IRUPDOO\�RUJDQL]HG�LQWR�WKH�%HOO�7HOHSKRQH�/DERUDWRULHV��D�
PHFKDQLFDO�³OLQH�ILQGHU´�ZLWK�D�FDSDFLW\�RI�����OLQHV�ZDV�UHSODFLQJ�
���SRLQW�HOHFWURPHFKDQLFDO�URWDU\�VZLWFKHV��7KH�$PHULFDQ�7HOHSKRQH�	�
7HOHJUDSK�&RPSDQ\�ZDV�FRQVROLGDWLQJ�LWV�PRQRSRO\��(QJLQHHUV�VWUXJJOHG�
WR�PLQLPL]H�WKH�KXQW�WLPH��$W�ILUVW��ORQJ�GLVWDQFH�FDOOLQJ�UHTXLUHG�UHDFKLQJ�
D�VHFRQG��³WROO´�RSHUDWRU�DQG�ZDLWLQJ�IRU�D�FDOO�EDFN��VRRQ�WKH�
LQWHUFRQQHFWLRQ�RI�ORFDO�H[FKDQJHV�ZRXOG�KDYH�WR�DOORZ�IRU�DXWRPDWLF�
GLDOLQJ��7KH�FRPSOH[LWLHV�PXOWLSOLHG��%HOO�/DEV�QHHGHG�PDWKHPDWLFLDQV��
� :KDW�EHJDQ�DV�WKH�0DWKHPDWLFV�&RQVXOWLQJ�'HSDUWPHQW�JUHZ�LQWR�D�
FHQWHU�RI�SUDFWLFDO�PDWKHPDWLFV�OLNH�QRQH�RWKHU��,W�ZDV�QRW�OLNH�WKH�
SUHVWLJLRXV�FLWDGHOV��+DUYDUG�DQG�3ULQFHWRQ��7R�WKH�DFDGHPLF�ZRUOG�LW�ZDV�
EDUHO\�YLVLEOH��,WV�ILUVW�GLUHFWRU��7KRUQWRQ�&��)U\��HQMR\HG�WKH�WHQVLRQ�
EHWZHHQ�WKHRU\�DQG�SUDFWLFH²WKH�FODVKLQJ�FXOWXUHV��³)RU�WKH�
PDWKHPDWLFLDQ��DQ�DUJXPHQW�LV�HLWKHU�SHUIHFW�LQ�HYHU\�GHWDLO�RU�HOVH�LW�LV�
ZURQJ�´�KH�ZURWH�LQ�������³+H�FDOOV�WKLV�µULJRURXV�WKLQNLQJ�¶�7KH�W\SLFDO�
HQJLQHHU�FDOOV�LW�µKDLU�VSOLWWLQJ�¶�´Ƈ�
�
� 7KH�PDWKHPDWLFLDQ�DOVR�WHQGV�WR�LGHDOL]H�DQ\�VLWXDWLRQ�ZLWK�ZKLFK�KH�
LV�FRQIURQWHG��+LV�JDVHV�DUH�³LGHDO�´�KLV�FRQGXFWRUV�³SHUIHFW�´�KLV�VXUIDFHV�
³VPRRWK�´�+H�FDOOV�WKLV�³JHWWLQJ�GRZQ�WR�HVVHQWLDOV�´�7KH�HQJLQHHU�LV�
OLNHO\�WR�GXE�LW�³LJQRULQJ�WKH�IDFWV�´�
�
� ,Q�RWKHU�ZRUGV��WKH�PDWKHPDWLFLDQV�DQG�HQJLQHHUV�FRXOG�QRW�GR�
ZLWKRXW�HDFK�RWKHU��(YHU\�HOHFWULFDO�HQJLQHHU�FRXOG�QRZ�KDQGOH�WKH�EDVLF�
DQDO\VLV�RI�ZDYHV�WUHDWHG�DV�VLQXVRLGDO�VLJQDOV��%XW�QHZ�GLIILFXOWLHV�DURVH�
LQ�XQGHUVWDQGLQJ�WKH�DFWLRQ�RI�QHWZRUNV��QHWZRUN�WKHRUHPV�ZHUH�GHYLVHG�
WR�KDQGOH�WKHVH�PDWKHPDWLFDOO\��0DWKHPDWLFLDQV�DSSOLHG�TXHXLQJ�WKHRU\�WR�
XVDJH�FRQIOLFWV��GHYHORSHG�JUDSKV�DQG�WUHHV�WR�PDQDJH�LVVXHV�RI�LQWHUFLW\�
WUXQNV�DQG�OLQHV��DQG�XVHG�FRPELQDWRULDO�DQDO\VLV�WR�EUHDN�GRZQ�WHOHSKRQH�



SUREDELOLW\�SUREOHPV��
� 7KHQ�WKHUH�ZDV�QRLVH��7KLV�GLG�QRW�DW�ILUVW��WR�$OH[DQGHU�*UDKDP�%HOO��
IRU�H[DPSOH��VHHP�OLNH�D�SUREOHP�IRU�WKHRULVWV��,W�ZDV�MXVW�WKHUH��DOZD\V�
FURZGLQJ�WKH�OLQH²SRSV��KLVVHV��FUDFNOHV�LQWHUIHULQJ�ZLWK��RU�GHJUDGLQJ��
WKH�YRLFH�WKDW�KDG�HQWHUHG�WKH�PRXWKSLHFH��,W�SODJXHG�UDGLR��WRR��$W�EHVW�LW�
VWD\HG�LQ�WKH�EDFNJURXQG�DQG�SHRSOH�KDUGO\�QRWLFHG��DW�ZRUVW�WKH�ZHHG\�
SURIXVLRQ�VSXUUHG�WKH�FXVWRPHUV¶�LPDJLQDWLRQV��
�
� 7KHUH�ZDV�VSXWWHULQJ�DQG�EXEEOLQJ��MHUNLQJ�DQG�UDVSLQJ��ZKLVWOLQJ�
DQG�VFUHDPLQJ��7KHUH�ZDV�WKH�UXVWOLQJ�RI�OHDYHV��WKH�FURDNLQJ�RI�IURJV��WKH�
KLVVLQJ�RI�VWHDP��DQG�WKH�IODSSLQJ�RI�ELUGV¶�ZLQJV��7KHUH�ZHUH�FOLFNV�IURP�
WHOHJUDSK�ZLUHV��VFUDSV�RI�WDON�IURP�RWKHU�WHOHSKRQHV��FXULRXV�OLWWOH�VTXHDOV�
WKDW�ZHUH�XQOLNH�DQ\�NQRZQ�VRXQG�«�7KH�QLJKW�ZDV�QRLVLHU�WKDQ�WKH�GD\��
DQG�DW�WKH�JKRVWO\�KRXU�RI�PLGQLJKW��IRU�ZKDW�VWUDQJH�UHDVRQV�QR�RQH�
NQRZV��WKH�EDEHO�ZDV�DW�LWV�KHLJKW�Ƈ�
�
� %XW�HQJLQHHUV�FRXOG�QRZ�VHH�WKH�QRLVH�RQ�WKHLU�RVFLOORVFRSHV��
LQWHUIHULQJ�ZLWK�DQG�GHJUDGLQJ�WKHLU�FOHDQ�ZDYHIRUPV��DQG�QDWXUDOO\�WKH\�
ZDQWHG�WR�PHDVXUH�LW��HYHQ�LI�WKHUH�ZDV�VRPHWKLQJ�TXL[RWLF�DERXW�
PHDVXULQJ�D�QXLVDQFH�VR�UDQGRP�DQG�JKRVWO\��7KHUH�ZDV�D�ZD\��LQ�IDFW��
DQG�$OEHUW�(LQVWHLQ�KDG�VKRZQ�ZKDW�LW�ZDV��
� ,Q�������KLV�ILQHVW�\HDU��(LQVWHLQ�SXEOLVKHG�D�SDSHU�RQ�%URZQLDQ�
PRWLRQ��WKH�UDQGRP��MLWWHU\�PRWLRQ�RI�WLQ\�SDUWLFOHV�VXVSHQGHG�LQ�D�IOXLG��
$QWRQ\�YDQ�/HHXZHQKRHN�KDG�GLVFRYHUHG�LW�ZLWK�KLV�HDUO\�PLFURVFRSH��
DQG�WKH�SKHQRPHQRQ�ZDV�QDPHG�DIWHU�5REHUW�%URZQ��WKH�6FRWWLVK�ERWDQLVW�
ZKR�VWXGLHG�LW�FDUHIXOO\�LQ�������ILUVW�SROOHQ�LQ�ZDWHU��WKHQ�VRRW�DQG�
SRZGHUHG�URFN��%URZQ�FRQYLQFHG�KLPVHOI�WKDW�WKHVH�SDUWLFOHV�ZHUH�QRW�
DOLYH²WKH\�ZHUH�QRW�DQLPDOFXOHV²\HW�WKH\�ZRXOG�QRW�VLW�VWLOO��,Q�D�
PDWKHPDWLFDO�WRXU�GH�IRUFH��(LQVWHLQ�H[SODLQHG�WKLV�DV�D�FRQVHTXHQFH�RI�
WKH�KHDW�HQHUJ\�RI�PROHFXOHV��ZKRVH�H[LVWHQFH�KH�WKHUHE\�SURYHG��
0LFURVFRSLFDOO\�YLVLEOH�SDUWLFOHV��OLNH�SROOHQ��DUH�ERPEDUGHG�E\�PROHFXODU�
FROOLVLRQV�DQG�DUH�OLJKW�HQRXJK�WR�EH�MROWHG�UDQGRPO\�WKLV�ZD\�DQG�WKDW��
7KH�IOXFWXDWLRQV�RI�WKH�SDUWLFOHV��LQGLYLGXDOO\�XQSUHGLFWDEOH��FROOHFWLYHO\�



H[SUHVV�WKH�ODZV�RI�VWDWLVWLFDO�PHFKDQLFV��$OWKRXJK�WKH�IOXLG�PD\�EH�DW�UHVW�
DQG�WKH�V\VWHP�LQ�WKHUPRG\QDPLF�HTXLOLEULXP��WKH�LUUHJXODU�PRWLRQ�
SHUVHYHUHV��DV�ORQJ�DV�WKH�WHPSHUDWXUH�LV�DERYH�DEVROXWH�]HUR��%\�WKH�VDPH�
WRNHQ��KH�VKRZHG�WKDW�UDQGRP�WKHUPDO�DJLWDWLRQ�ZRXOG�DOVR�DIIHFW�IUHH�
HOHFWURQV�LQ�DQ\�HOHFWULFDO�FRQGXFWRU²PDNLQJ�QRLVH��
� 3K\VLFLVWV�SDLG�OLWWOH�DWWHQWLRQ�WR�WKH�HOHFWULFDO�DVSHFWV�RI�(LQVWHLQ¶V�
ZRUN��DQG�LW�ZDV�QRW�XQWLO������WKDW�WKHUPDO�QRLVH�LQ�FLUFXLWV�ZDV�SXW�RQ�D�
ULJRURXV�PDWKHPDWLFDO�IRRWLQJ��E\�WZR�6ZHGHV�ZRUNLQJ�DW�%HOO�/DEV��-RKQ�
%��-RKQVRQ�ZDV�WKH�ILUVW�WR�PHDVXUH�ZKDW�KH�UHDOL]HG�ZDV�QRLVH�LQWULQVLF�WR�
WKH�FLUFXLW��DV�RSSRVHG�WR�HYLGHQFH�RI�IODZHG�GHVLJQ��7KHQ�+DUU\�1\TXLVW�
H[SODLQHG�LW��GHULYLQJ�IRUPXODV�IRU�WKH�IOXFWXDWLRQV�LQ�FXUUHQW�DQG�LQ�
YROWDJH�LQ�DQ�LGHDOL]HG�QHWZRUN��1\TXLVW�ZDV�WKH�VRQ�RI�D�IDUPHU�DQG�
VKRHPDNHU�ZKR�ZDV�RULJLQDOO\�FDOOHG�/DUV�-RQVVRQ�EXW�KDG�WR�ILQG�D�QHZ�
QDPH�EHFDXVH�KLV�PDLO�ZDV�JHWWLQJ�PL[HG�XS�ZLWK�DQRWKHU�/DUV�-RQVVRQ¶V��
7KH�1\TXLVWV�LPPLJUDWHG�WR�WKH�8QLWHG�6WDWHV�ZKHQ�+DUU\�ZDV�D�WHHQDJHU��
KH�PDGH�KLV�ZD\�IURP�1RUWK�'DNRWD�WR�%HOO�/DEV�E\�ZD\�RI�<DOH��ZKHUH�
KH�JRW�D�GRFWRUDWH�LQ�SK\VLFV��+H�DOZD\V�VHHPHG�WR�KDYH�KLV�H\H�RQ�WKH�ELJ�
SLFWXUH²ZKLFK�GLG�QRW�PHDQ�WHOHSKRQ\�SHU�VH��$V�HDUO\�DV�������KH�EHJDQ�
ZRUNLQJ�RQ�D�PHWKRG�IRU�WUDQVPLWWLQJ�SLFWXUHV�E\�ZLUH��³WHOHSKRWRJUDSK\�´�
+LV�LGHD�ZDV�WR�PRXQW�D�SKRWRJUDSK�RQ�D�VSLQQLQJ�GUXP��VFDQ�LW��DQG�
JHQHUDWH�FXUUHQWV�SURSRUWLRQDO�WR�WKH�OLJKWQHVV�RU�GDUNQHVV�RI�WKH�LPDJH��
%\������WKH�FRPSDQ\�KDG�D�ZRUNLQJ�SURWRW\SH�WKDW�FRXOG�VHQG�D�
ILYH�E\�VHYHQ�LQFK�SLFWXUH�LQ�VHYHQ�PLQXWHV��%XW�1\TXLVW�PHDQZKLOH�ZDV�
ORRNLQJ�EDFNZDUG��WRR��DQG�WKDW�VDPH�\HDU��DW�DQ�HOHFWULFDO�HQJLQHHUV¶�
FRQYHQWLRQ�LQ�3KLODGHOSKLD��JDYH�D�WDON�ZLWK�WKH�PRGHVW�WLWOH�³&HUWDLQ�
)DFWRUV�$IIHFWLQJ�7HOHJUDSK�6SHHG�´�
� ,W�KDG�EHHQ�NQRZQ�VLQFH�WKH�GDZQ�RI�WHOHJUDSK\�WKDW�WKH�IXQGDPHQWDO�
XQLWV�RI�PHVVDJLQJ�ZHUH�GLVFUHWH��GRWV�DQG�GDVKHV��,W�EHFDPH�HTXDOO\�
REYLRXV�LQ�WKH�WHOHSKRQH�HUD�WKDW��RQ�WKH�FRQWUDU\��XVHIXO�LQIRUPDWLRQ�ZDV�
FRQWLQXRXV��VRXQGV�DQG�FRORUV��VKDGLQJ�LQWR�RQH�DQRWKHU��EOHQGLQJ�
VHDPOHVVO\�DORQJ�D�VSHFWUXP�RI�IUHTXHQFLHV��6R�ZKLFK�ZDV�LW"�3K\VLFLVWV�
OLNH�1\TXLVW�ZHUH�GHDOLQJ�ZLWK�HOHFWULF�FXUUHQWV�DV�ZDYHIRUPV��HYHQ�ZKHQ�
WKH\�ZHUH�FRQYH\LQJ�GLVFUHWH�WHOHJUDSK�VLJQDOV��1RZDGD\V�PRVW�RI�WKH�



FXUUHQW�LQ�D�WHOHJUDSK�OLQH�ZDV�EHLQJ�ZDVWHG��,Q�1\TXLVW¶V�ZD\�RI�WKLQNLQJ��
LI�WKRVH�FRQWLQXRXV�VLJQDOV�FRXOG�UHSUHVHQW�DQ\WKLQJ�DV�FRPSOH[�DV�YRLFHV��
WKHQ�WKH�VLPSOH�VWXII�RI�WHOHJUDSK\�ZDV�MXVW�D�VSHFLDO�FDVH��6SHFLILFDOO\��LW�
ZDV�D�VSHFLDO�FDVH�RI�DPSOLWXGH�PRGXODWLRQ��LQ�ZKLFK�WKH�RQO\�LQWHUHVWLQJ�
DPSOLWXGHV�ZHUH�RQ�DQG�RII��%\�WUHDWLQJ�WKH�WHOHJUDSK�VLJQDOV�DV�SXOVHV�LQ�
WKH�VKDSH�RI�ZDYHIRUPV��HQJLQHHUV�FRXOG�VSHHG�WKHLU�WUDQVPLVVLRQ�DQG�
FRXOG�FRPELQH�WKHP�LQ�D�VLQJOH�FLUFXLW²FRXOG�FRPELQH�WKHP��WRR��ZLWK�
YRLFH�FKDQQHOV��1\TXLVW�ZDQWHG�WR�NQRZ�KRZ�PXFK²KRZ�PXFK�WHOHJUDSK�
GDWD��KRZ�IDVW��7R�DQVZHU�WKDW�TXHVWLRQ�KH�IRXQG�DQ�LQJHQLRXV�DSSURDFK�WR�
FRQYHUWLQJ�FRQWLQXRXV�ZDYHV�LQWR�GDWD�WKDW�ZDV�GLVFUHWH��RU�³GLJLWDO�´�
1\TXLVW¶V�PHWKRG�ZDV�WR�VDPSOH�WKH�ZDYHV�DW�LQWHUYDOV��LQ�HIIHFW�
FRQYHUWLQJ�WKHP�LQWR�FRXQWDEOH�SLHFHV��
� $�FLUFXLW�FDUULHG�ZDYHV�RI�PDQ\�GLIIHUHQW�IUHTXHQFLHV��D�³EDQG´�RI�
ZDYHV��HQJLQHHUV�ZRXOG�VD\��7KH�UDQJH�RI�IUHTXHQFLHV²WKH�ZLGWK�RI�WKDW�
EDQG��RU�³EDQG�ZLGWK´²VHUYHG�DV�D�PHDVXUH�RI�WKH�FDSDFLW\�RI�WKH�FLUFXLW��
$�WHOHSKRQH�OLQH�FRXOG�KDQGOH�IUHTXHQFLHV�IURP�DERXW�����WR�������KHUW]��
RU�ZDYHV�SHU�VHFRQG��IRU�D�EDQGZLGWK�RI�������KHUW]���7KDW�ZRXOG�FRYHU�
PRVW�RI�WKH�VRXQG�IURP�DQ�RUFKHVWUD��EXW�WKH�KLJK�QRWHV�RI�WKH�SLFFROR�
ZRXOG�EH�FXW�RII���1\TXLVW�ZDQWHG�WR�SXW�WKLV�DV�JHQHUDOO\�DV�KH�FRXOG��+H�
FDOFXODWHG�D�IRUPXOD�IRU�WKH�³VSHHG�RI�WUDQVPLVVLRQ�RI�LQWHOOLJHQFH�´Ƈ�7R�
WUDQVPLW�LQWHOOLJHQFH�DW�D�FHUWDLQ�VSHHG��KH�VKRZHG��D�FKDQQHO�QHHGV�D�
FHUWDLQ��PHDVXUDEOH�EDQGZLGWK��,I�WKH�EDQGZLGWK�ZDV�WRR�VPDOO��LW�ZRXOG�
EH�QHFHVVDU\�WR�VORZ�GRZQ�WKH�WUDQVPLVVLRQ���%XW�ZLWK�WLPH�DQG�LQJHQXLW\��
LW�ZDV�UHDOL]HG�ODWHU��HYHQ�FRPSOH[�PHVVDJHV�FRXOG�EH�VHQW�DFURVV�D�
FKDQQHO�RI�YHU\�VPDOO�EDQGZLGWK��D�GUXP��IRU�H[DPSOH��EHDWHQ�E\�KDQG��
VRXQGLQJ�QRWHV�RI�RQO\�WZR�SLWFKHV���
� 1\TXLVW¶V�FROOHDJXH�5DOSK�+DUWOH\��ZKR�KDG�EHJXQ�KLV�FDUHHU�DV�DQ�
H[SHUW�RQ�UDGLR�UHFHLYHUV��H[WHQGHG�WKHVH�UHVXOWV�LQ�D�SUHVHQWDWLRQ�LQ�WKH�
VXPPHU�RI�������DW�DQ�LQWHUQDWLRQDO�FRQJUHVV�RQ�WKH�VKRUH�RI�/DNH�&RPR��
,WDO\��+DUWOH\�XVHG�D�GLIIHUHQW�ZRUG��³LQIRUPDWLRQ�´�,W�ZDV�D�JRRG�RFFDVLRQ�
IRU�JUDQG�LGHDV��6FLHQWLVWV�KDG�JDWKHUHG�IURP�DURXQG�WKH�ZRUOG�IRU�WKH�
FHQWHQQLDO�RI�$OHVVDQGUR�9ROWD¶V�GHDWK��1LHOV�%RKU�VSRNH�RQ�WKH�QHZ�
TXDQWXP�WKHRU\�DQG�LQWURGXFHG�IRU�WKH�ILUVW�WLPH�KLV�FRQFHSW�RI�



FRPSOHPHQWDULW\��+DUWOH\�RIIHUHG�KLV�OLVWHQHUV�ERWK�D�IXQGDPHQWDO�
WKHRUHP�DQG�D�QHZ�VHW�RI�GHILQLWLRQV��
� 7KH�WKHRUHP�ZDV�DQ�H[WHQVLRQ�RI�1\TXLVW¶V�IRUPXOD��DQG�LW�FRXOG�EH�
H[SUHVVHG�LQ�ZRUGV��WKH�PRVW�LQIRUPDWLRQ�WKDW�FDQ�EH�WUDQVPLWWHG�LQ�DQ\�
JLYHQ�WLPH�LV�SURSRUWLRQDO�WR�WKH�DYDLODEOH�IUHTXHQF\�UDQJH��KH�GLG�QRW�\HW�
XVH�WKH�WHUP�EDQGZLGWK���+DUWOH\�ZDV�EULQJLQJ�LQWR�WKH�RSHQ�D�VHW�RI�LGHDV�
DQG�DVVXPSWLRQV�WKDW�ZHUH�EHFRPLQJ�SDUW�RI�WKH�XQFRQVFLRXV�FXOWXUH�RI�
HOHFWULFDO�HQJLQHHULQJ��DQG�WKH�FXOWXUH�RI�%HOO�/DEV�HVSHFLDOO\��)LUVW�ZDV�
WKH�LGHD�RI�LQIRUPDWLRQ�LWVHOI��+H�QHHGHG�WR�SLQ�D�EXWWHUIO\�WR�WKH�ERDUG��
³$V�FRPPRQO\�XVHG�´�KH�VDLG��³LQIRUPDWLRQ�LV�D�YHU\�HODVWLF�WHUP�´Ƈ�,W�LV�
WKH�VWXII�RI�FRPPXQLFDWLRQ²ZKLFK��LQ�WXUQ��FDQ�EH�GLUHFW�VSHHFK��ZULWLQJ��
RU�DQ\WKLQJ�HOVH��&RPPXQLFDWLRQ�WDNHV�SODFH�E\�PHDQV�RI�
V\PEROV²+DUWOH\�FLWHG�IRU�H[DPSOH�³ZRUGV´�DQG�³GRWV�DQG�GDVKHV�´�7KH�
V\PEROV��E\�FRPPRQ�DJUHHPHQW��FRQYH\�³PHDQLQJ�´�6R�IDU��WKLV�ZDV�RQH�
VOLSSHU\�FRQFHSW�DIWHU�DQRWKHU��,I�WKH�JRDO�ZDV�WR�³HOLPLQDWH�WKH�
SV\FKRORJLFDO�IDFWRUV�LQYROYHG´�DQG�WR�HVWDEOLVK�D�PHDVXUH�³LQ�WHUPV�RI�
SXUHO\�SK\VLFDO�TXDQWLWLHV�´�+DUWOH\�QHHGHG�VRPHWKLQJ�GHILQLWH�DQG�
FRXQWDEOH��+H�EHJDQ�E\�FRXQWLQJ�V\PEROV²QHYHU�PLQG�ZKDW�WKH\�PHDQW��
$Q\�WUDQVPLVVLRQ�FRQWDLQHG�D�FRXQWDEOH�QXPEHU�RI�V\PEROV��(DFK�V\PERO�
UHSUHVHQWHG�D�FKRLFH��HDFK�ZDV�VHOHFWHG�IURP�D�FHUWDLQ�VHW�RI�SRVVLEOH�
V\PEROV²DQ�DOSKDEHW��IRU�H[DPSOH²DQG�WKH�QXPEHU�RI�SRVVLELOLWLHV��WRR��
ZDV�FRXQWDEOH��7KH�QXPEHU�RI�SRVVLEOH�ZRUGV�LV�QRW�VR�HDV\�WR�FRXQW��EXW�
HYHQ�LQ�RUGLQDU\�ODQJXDJH��HDFK�ZRUG�UHSUHVHQWV�D�VHOHFWLRQ�IURP�D�VHW�RI�
SRVVLELOLWLHV��
�
� )RU�H[DPSOH��LQ�WKH�VHQWHQFH��³$SSOHV�DUH�UHG�´�WKH�ILUVW�ZRUG�
HOLPLQDWHG�RWKHU�NLQGV�RI�IUXLW�DQG�DOO�RWKHU�REMHFWV�LQ�JHQHUDO��7KH�VHFRQG�
GLUHFWV�DWWHQWLRQ�WR�VRPH�SURSHUW\�RU�FRQGLWLRQ�RI�DSSOHV��DQG�WKH�WKLUG�
HOLPLQDWHV�RWKHU�SRVVLEOH�FRORUV�«�
�
� 7KH�QXPEHU�RI�V\PEROV�DYDLODEOH�DW�DQ\�RQH�VHOHFWLRQ�REYLRXVO\�
YDULHV�ZLGHO\�ZLWK�WKH�W\SH�RI�V\PEROV�XVHG��ZLWK�WKH�SDUWLFXODU�
FRPPXQLFDWRUV�DQG�ZLWK�WKH�GHJUHH�RI�SUHYLRXV�XQGHUVWDQGLQJ�H[LVWLQJ�



EHWZHHQ�WKHP�Ƈ�
�
� +DUWOH\�KDG�WR�DGPLW�WKDW�VRPH�V\PEROV�PLJKW�FRQYH\�PRUH�
LQIRUPDWLRQ��DV�WKH�ZRUG�ZDV�FRPPRQO\�XQGHUVWRRG��WKDQ�RWKHUV��³)RU�
H[DPSOH��WKH�VLQJOH�ZRUG�µ\HV¶�RU�µQR�¶�ZKHQ�FRPLQJ�DW�WKH�HQG�RI�D�
SURWUDFWHG�GLVFXVVLRQ��PD\�KDYH�DQ�H[WUDRUGLQDULO\�JUHDW�VLJQLILFDQFH�´�+LV�
OLVWHQHUV�FRXOG�WKLQN�RI�WKHLU�RZQ�H[DPSOHV��%XW�WKH�SRLQW�ZDV�WR�VXEWUDFW�
KXPDQ�NQRZOHGJH�IURP�WKH�HTXDWLRQ��7HOHJUDSKV�DQG�WHOHSKRQHV�DUH��DIWHU�
DOO��VWXSLG��
� ,W�VHHPHG�LQWXLWLYHO\�FOHDU�WKDW�WKH�DPRXQW�RI�LQIRUPDWLRQ�VKRXOG�EH�
SURSRUWLRQDO�WR�WKH�QXPEHU�RI�V\PEROV��WZLFH�DV�PDQ\�V\PEROV��WZLFH�DV�
PXFK�LQIRUPDWLRQ��%XW�D�GRW�RU�GDVK²D�V\PERO�LQ�D�VHW�ZLWK�MXVW�WZR�
PHPEHUV²FDUULHV�OHVV�LQIRUPDWLRQ�WKDQ�D�OHWWHU�RI�WKH�DOSKDEHW�DQG�PXFK�
OHVV�LQIRUPDWLRQ�WKDQ�D�ZRUG�FKRVHQ�IURP�D�WKRXVDQG�ZRUG�GLFWLRQDU\��
7KH�PRUH�SRVVLEOH�V\PEROV��WKH�PRUH�LQIRUPDWLRQ�HDFK�VHOHFWLRQ�FDUULHV��
+RZ�PXFK�PRUH"�7KH�HTXDWLRQ��DV�+DUWOH\�ZURWH�LW��ZDV�WKLV��
� +� �Q�ORJ�V�
�
� ZKHUH�+�LV�WKH�DPRXQW�RI�LQIRUPDWLRQ��Q�LV�WKH�QXPEHU�RI�V\PEROV�
WUDQVPLWWHG��DQG�V�LV�WKH�VL]H�RI�WKH�DOSKDEHW��,Q�D�GRW�GDVK�V\VWHP��V�LV�MXVW�
���$�VLQJOH�&KLQHVH�FKDUDFWHU�FDUULHV�VR�PXFK�PRUH�ZHLJKW�WKDQ�D�0RUVH�
GRW�RU�GDVK��LW�LV�VR�PXFK�PRUH�YDOXDEOH��,Q�D�V\VWHP�ZLWK�D�V\PERO�IRU�
HYHU\�ZRUG�LQ�D�WKRXVDQG�ZRUG�GLFWLRQDU\��V�ZRXOG�EH��������
� 7KH�DPRXQW�RI�LQIRUPDWLRQ�LV�QRW�SURSRUWLRQDO�WR�WKH�DOSKDEHW�VL]H��
KRZHYHU��7KDW�UHODWLRQVKLS�LV�ORJDULWKPLF��WR�GRXEOH�WKH�DPRXQW�RI�
LQIRUPDWLRQ��LW�LV�QHFHVVDU\�WR�TXDGUXSOH�WKH�DOSKDEHW�VL]H��+DUWOH\�
LOOXVWUDWHG�WKLV�LQ�WHUPV�RI�D�SULQWLQJ�WHOHJUDSK²RQH�RI�WKH�KRGJHSRGJH�RI�
GHYLFHV��IURP�REVROHWH�WR�QHZIDQJOHG��EHLQJ�KRRNHG�XS�WR�HOHFWULFDO�
FLUFXLWV��6XFK�WHOHJUDSKV�XVHG�NH\SDGV�DUUDQJHG�DFFRUGLQJ�WR�D�V\VWHP�
GHYLVHG�LQ�)UDQFH�E\�ePLOH�%DXGRW��7KH�KXPDQ�RSHUDWRUV�XVHG�NH\SDGV��
WKDW�LV²WKH�GHYLFH�WUDQVODWHG�WKHVH�NH\�SUHVVHV��DV�XVXDO��LQWR�WKH�RSHQLQJ�
DQG�FORVLQJ�RI�WHOHJUDSK�FRQWDFWV��7KH�%DXGRW�FRGH�XVHG�ILYH�XQLWV�WR�
WUDQVPLW�HDFK�FKDUDFWHU��VR�WKH�QXPEHU�RI�SRVVLEOH�FKDUDFWHUV�ZDV����RU�����



,Q�WHUPV�RI�LQIRUPDWLRQ�FRQWHQW��HDFK�VXFK�FKDUDFWHU�ZDV�ILYH�WLPHV�DV�
YDOXDEOH²QRW�WKLUW\�WZR�WLPHV²DV�LWV�EDVLF�ELQDU\�XQLWV��
� 7HOHSKRQHV��PHDQZKLOH��ZHUH�VHQGLQJ�WKHLU�KXPDQ�YRLFHV�DFURVV�WKH�
QHWZRUN�LQ�KDSS\��FXUYDFHRXV�DQDORJ�ZDYHV��:KHUH�ZHUH�WKH�V\PEROV�LQ�
WKRVH"�+RZ�FRXOG�WKH\�EH�FRXQWHG"�
� +DUWOH\�IROORZHG�1\TXLVW�LQ�DUJXLQJ�WKDW�WKH�FRQWLQXRXV�FXUYH�VKRXOG�
EH�WKRXJKW�RI�DV�WKH�OLPLW�DSSURDFKHG�E\�D�VXFFHVVLRQ�RI�GLVFUHWH�VWHSV��
DQG�WKDW�WKH�VWHSV�FRXOG�EH�UHFRYHUHG��LQ�HIIHFW��E\�VDPSOLQJ�WKH�ZDYHIRUP�
DW�LQWHUYDOV��7KDW�ZD\�WHOHSKRQ\�FRXOG�EH�PDGH�VXEMHFW�WR�WKH�VDPH�
PDWKHPDWLFDO�WUHDWPHQW�DV�WHOHJUDSK\��%\�D�FUXGH�EXW�FRQYLQFLQJ�DQDO\VLV��
KH�VKRZHG�WKDW�LQ�ERWK�FDVHV�WKH�WRWDO�DPRXQW�RI�LQIRUPDWLRQ�ZRXOG�
GHSHQG�RQ�WZR�IDFWRUV��WKH�WLPH�DYDLODEOH�IRU�WUDQVPLVVLRQ�DQG�WKH�
EDQGZLGWK�RI�WKH�FKDQQHO��3KRQRJUDSK�UHFRUGV�DQG�PRWLRQ�SLFWXUHV�FRXOG�
EH�DQDO\]HG�WKH�VDPH�ZD\��
� 7KHVH�RGG�SDSHUV�E\�1\TXLVW�DQG�+DUWOH\�DWWUDFWHG�OLWWOH�LPPHGLDWH�
DWWHQWLRQ��7KH\�ZHUH�KDUGO\�VXLWDEOH�IRU�DQ\�SUHVWLJLRXV�MRXUQDO�RI�
PDWKHPDWLFV�RU�SK\VLFV��EXW�%HOO�/DEV�KDG�LWV�RZQ��7KH�%HOO�6\VWHP�
7HFKQLFDO�-RXUQDO��DQG�&ODXGH�6KDQQRQ�UHDG�WKHP�WKHUH��+H�DEVRUEHG�WKH�
PDWKHPDWLFDO�LQVLJKWV��VNHWFK\�WKRXJK�WKH\�ZHUH²ILUVW�DZNZDUG�VWHSV�
WRZDUG�D�VKDGRZ\�JRDO��+H�QRWHG�DOVR�WKH�GLIILFXOWLHV�ERWK�PHQ�KDG�LQ�
GHILQLQJ�WKHLU�WHUPV��³%\�WKH�VSHHG�RI�WUDQVPLVVLRQ�RI�LQWHOOLJHQFH�LV�
PHDQW�WKH�QXPEHU�RI�FKDUDFWHUV��UHSUHVHQWLQJ�GLIIHUHQW�OHWWHUV��ILJXUHV��HWF���
ZKLFK�FDQ�EH�WUDQVPLWWHG�LQ�D�JLYHQ�OHQJWK�RI�WLPH�´Ƈ�&KDUDFWHUV��OHWWHUV��
ILJXUHV��KDUG�WR�FRXQW��7KHUH�ZHUH�FRQFHSWV��WRR��IRU�ZKLFK�WHUPV�KDG�\HW�
WR�EH�LQYHQWHG��³WKH�FDSDFLW\�RI�D�V\VWHP�WR�WUDQVPLW�D�SDUWLFXODU�VHTXHQFH�
RI�V\PEROV�«´Ƈ�
�
�



�
� 7+(�%$8'27�&2'(�
�
� 6KDQQRQ�IHOW�WKH�SURPLVH�RI�XQLILFDWLRQ��7KH�FRPPXQLFDWLRQV�
HQJLQHHUV�ZHUH�WDONLQJ�QRW�MXVW�DERXW�ZLUHV�EXW�DOVR�WKH�DLU��WKH�³HWKHU�´�
DQG�HYHQ�SXQFKHG�WDSH��7KH\�ZHUH�FRQWHPSODWLQJ�QRW�MXVW�ZRUGV�EXW�DOVR�
VRXQGV�DQG�LPDJHV��7KH\�ZHUH�UHSUHVHQWLQJ�WKH�ZKROH�ZRUOG�DV�V\PEROV��
LQ�HOHFWULFLW\��
� Ƈ�,Q�DQ�HYDOXDWLRQ�IRUW\�\HDUV�ODWHU�WKH�JHQHWLFLVW�-DPHV�)��&URZ�
ZURWH��³,W�VHHPV�WR�KDYH�EHHQ�ZULWWHQ�LQ�FRPSOHWH�LVRODWLRQ�IURP�WKH�
SRSXODWLRQ�JHQHWLFV�FRPPXQLW\�«>6KDQQRQ@�GLVFRYHUHG�SULQFLSOHV�WKDW�
ZHUH�UHGLVFRYHUHG�ODWHU�«�0\�UHJUHW�LV�WKDW�>LW@�GLG�QRW�EHFRPH�ZLGHO\�
NQRZQ�LQ�������,W�ZRXOG�KDYH�FKDQJHG�WKH�KLVWRU\�RI�WKH�VXEMHFW�
VXEVWDQWLDOO\��,�WKLQN�´�
� Ƈ�,Q�VWDQGDUG�(QJOLVK��DV�5XVVHOO�QRWHG��LW�LV�RQH�KXQGUHG�DQG�HOHYHQ�
WKRXVDQG�VHYHQ�KXQGUHG�DQG�VHYHQW\�VHYHQ��
 



7 | INFORMATION THEORY�
 
(All I’m After Is Just a Mundane Brain)�
�
� 3HUKDSV�FRPLQJ�XS�ZLWK�D�WKHRU\�RI�LQIRUPDWLRQ�DQG�LWV�SURFHVVLQJ�LV�
D�ELW�OLNH�EXLOGLQJ�D�WUDQVFRQWLQHQWDO�UDLOZD\��<RX�FDQ�VWDUW�LQ�WKH�HDVW��
WU\LQJ�WR�XQGHUVWDQG�KRZ�DJHQWV�FDQ�SURFHVV�DQ\WKLQJ��DQG�KHDG�ZHVW��2U�
\RX�FDQ�VWDUW�LQ�WKH�ZHVW��ZLWK�WU\LQJ�WR�XQGHUVWDQG�ZKDW�LQIRUPDWLRQ�LV��
DQG�WKHQ�KHDG�HDVW��2QH�KRSHV�WKDW�WKHVH�WUDFNV�ZLOO�PHHW��
� ²-RQ�%DUZLVH�������Ƈ�
�
� $7�7+(�+(,*+7�2)�7+(�:$5��LQ�HDUO\�������WZR�OLNH�PLQGHG�
WKLQNHUV��&ODXGH�6KDQQRQ�DQG�$ODQ�7XULQJ��PHW�GDLO\�DW�WHDWLPH�LQ�WKH�
%HOO�/DEV�FDIHWHULD�DQG�VDLG�QRWKLQJ�WR�HDFK�RWKHU�DERXW�WKHLU�ZRUN��
EHFDXVH�LW�ZDV�VHFUHW�Ƈ�%RWK�PHQ�KDG�EHFRPH�FU\SWDQDO\VWV��(YHQ�
7XULQJ¶V�SUHVHQFH�DW�%HOO�/DEV�ZDV�D�VRUW�RI�VHFUHW��+H�KDG�FRPH�RYHU�RQ�
WKH�4XHHQ�(OL]DEHWK��]LJ]DJJLQJ�WR�HOXGH�8�ERDWV��DIWHU�D�FODQGHVWLQH�
WULXPSK�DW�%OHWFKOH\�3DUN�LQ�GHFLSKHULQJ�(QLJPD��WKH�FRGH�XVHG�E\�WKH�
*HUPDQ�PLOLWDU\�IRU�LWV�FULWLFDO�FRPPXQLFDWLRQ��LQFOXGLQJ�VLJQDOV�WR�WKH�
8�ERDWV���6KDQQRQ�ZDV�ZRUNLQJ�RQ�WKH�;�6\VWHP��XVHG�IRU�HQFU\SWLQJ�
YRLFH�FRQYHUVDWLRQV�EHWZHHQ�)UDQNOLQ�'��5RRVHYHOW�DW�WKH�3HQWDJRQ�DQG�
:LQVWRQ�&KXUFKLOO�LQ�KLV�:DU�5RRPV��,W�RSHUDWHG�E\�VDPSOLQJ�WKH�DQDORJ�
YRLFH�VLJQDO�ILIW\�WLPHV�D�VHFRQG²³TXDQWL]LQJ´�RU�³GLJLWL]LQJ´�LW²DQG�
PDVNLQJ�LW�E\�DSSO\LQJ�D�UDQGRP�NH\��ZKLFK�KDSSHQHG�WR�EHDU�D�VWURQJ�
UHVHPEODQFH�WR�WKH�FLUFXLW�QRLVH�ZLWK�ZKLFK�WKH�HQJLQHHUV�ZHUH�VR�IDPLOLDU��
6KDQQRQ�GLG�QRW�GHVLJQ�WKH�V\VWHP��KH�ZDV�DVVLJQHG�WR�DQDO\]H�LW�
WKHRUHWLFDOO\�DQG²LW�ZDV�KRSHG²SURYH�LW�WR�EH�XQEUHDNDEOH��+H�
DFFRPSOLVKHG�WKLV��,W�ZDV�FOHDU�ODWHU�WKDW�WKHVH�PHQ��RQ�WKHLU�UHVSHFWLYH�
VLGHV�RI�WKH�$WODQWLF��KDG�GRQH�PRUH�WKDQ�DQ\RQH�HOVH�WR�WXUQ�FU\SWRJUDSK\�
IURP�DQ�DUW�LQWR�D�VFLHQFH��EXW�IRU�QRZ�WKH�FRGH�PDNHUV�DQG�FRGH�EUHDNHUV�
ZHUH�QRW�WDONLQJ�WR�HDFK�RWKHU��
� :LWK�WKDW�VXEMHFW�RII�WKH�WDEOH��7XULQJ�VKRZHG�6KDQQRQ�D�SDSHU�KH�
KDG�ZULWWHQ�VHYHQ�\HDUV�HDUOLHU��FDOOHG�³2Q�&RPSXWDEOH�1XPEHUV�´�DERXW�



WKH�SRZHUV�DQG�OLPLWDWLRQV�RI�DQ�LGHDOL]HG�FRPSXWLQJ�PDFKLQH��7KH\�
WDONHG�DERXW�DQRWKHU�WRSLF�WKDW�WXUQHG�RXW�WR�EH�FORVH�WR�WKHLU�KHDUWV��WKH�
SRVVLELOLW\�RI�PDFKLQHV�OHDUQLQJ�WR�WKLQN��6KDQQRQ�SURSRVHG�IHHGLQJ�
³FXOWXUDO�WKLQJV�´�VXFK�DV�PXVLF��WR�DQ�HOHFWURQLF�EUDLQ��DQG�WKH\�RXWGLG�
HDFK�RWKHU�LQ�EUDVKQHVV��7XULQJ�H[FODLPLQJ�RQFH��³1R��,¶P�QRW�LQWHUHVWHG�
LQ�GHYHORSLQJ�D�SRZHUIXO�EUDLQ��$OO�,¶P�DIWHU�LV�MXVW�D�PXQGDQH�EUDLQ��
VRPHWKLQJ�OLNH�WKH�SUHVLGHQW�RI�WKH�$PHULFDQ�7HOHSKRQH�	�7HOHJUDSK�
&RPSDQ\�´Ƈ�,W�ERUGHUHG�RQ�LPSXGHQFH�WR�WDON�DERXW�WKLQNLQJ�PDFKLQHV�LQ�
������ZKHQ�ERWK�WKH�WUDQVLVWRU�DQG�WKH�HOHFWURQLF�FRPSXWHU�KDG�\HW�WR�EH�
ERUQ��7KH�YLVLRQ�6KDQQRQ�DQG�7XULQJ�VKDUHG�KDG�QRWKLQJ�WR�GR�ZLWK�
HOHFWURQLFV��LW�ZDV�DERXW�ORJLF��
� &DQ�PDFKLQHV�WKLQN"�ZDV�D�TXHVWLRQ�ZLWK�D�UHODWLYHO\�EULHI�DQG�
VOLJKWO\�RGG�WUDGLWLRQ²RGG�EHFDXVH�PDFKLQHV�ZHUH�VR�DGDPDQWO\�SK\VLFDO�
LQ�WKHPVHOYHV��&KDUOHV�%DEEDJH�DQG�$GD�/RYHODFH�OD\�QHDU�WKH�EHJLQQLQJ�
RI�WKLV�WUDGLWLRQ��WKRXJK�WKH\�ZHUH�DOO�EXW�IRUJRWWHQ��DQG�QRZ�WKH�WUDLO�OHG�
WR�$ODQ�7XULQJ��ZKR�GLG�VRPHWKLQJ�UHDOO\�RXWODQGLVK��WKRXJKW�XS�D�
PDFKLQH�ZLWK�LGHDO�SRZHUV�LQ�WKH�PHQWDO�UHDOP�DQG�VKRZHG�ZKDW�LW�FRXOG�
QRW�GR��+LV�PDFKLQH�QHYHU�H[LVWHG��H[FHSW�WKDW�QRZ�LW�H[LVWV�HYHU\ZKHUH���
,W�ZDV�RQO\�D�WKRXJKW�H[SHULPHQW��
� 5XQQLQJ�DORQJVLGH�WKH�LVVXH�RI�ZKDW�D�PDFKLQH�FRXOG�GR�ZDV�D�
SDUDOOHO�LVVXH��ZKDW�WDVNV�ZHUH�PHFKDQLFDO��DQ�ROG�ZRUG�ZLWK�QHZ�
VLJQLILFDQFH���1RZ�WKDW�PDFKLQHV�FRXOG�SOD\�PXVLF��FDSWXUH�LPDJHV��DLP�
DQWLDLUFUDIW�JXQV��FRQQHFW�WHOHSKRQH�FDOOV��FRQWURO�DVVHPEO\�OLQHV��DQG�
SHUIRUP�PDWKHPDWLFDO�FDOFXODWLRQV��WKH�ZRUG�GLG�QRW�VHHP�TXLWH�VR�
SHMRUDWLYH��%XW�RQO\�WKH�IHDUIXO�DQG�VXSHUVWLWLRXV�LPDJLQHG�WKDW�PDFKLQHV�
FRXOG�EH�FUHDWLYH�RU�RULJLQDO�RU�VSRQWDQHRXV��WKRVH�TXDOLWLHV�ZHUH�RSSRVLWH�
WR�PHFKDQLFDO��ZKLFK�PHDQW�DXWRPDWLF��GHWHUPLQHG��DQG�URXWLQH��7KLV�
FRQFHSW�QRZ�FDPH�LQ�KDQG\�IRU�SKLORVRSKHUV��$Q�H[DPSOH�RI�DQ�
LQWHOOHFWXDO�REMHFW�WKDW�FRXOG�EH�FDOOHG�PHFKDQLFDO�ZDV�WKH�DOJRULWKP��
DQRWKHU�QHZ�WHUP�IRU�VRPHWKLQJ�WKDW�KDG�DOZD\V�H[LVWHG��D�UHFLSH��D�VHW�RI�
LQVWUXFWLRQV��D�VWHS�E\�VWHS�SURFHGXUH��EXW�QRZ�GHPDQGHG�IRUPDO�
UHFRJQLWLRQ��%DEEDJH�DQG�/RYHODFH�WUDIILFNHG�LQ�DOJRULWKPV�ZLWKRXW�
QDPLQJ�WKHP��7KH�WZHQWLHWK�FHQWXU\�JDYH�DOJRULWKPV�D�FHQWUDO�



UROH²EHJLQQLQJ�KHUH��
� 7XULQJ�ZDV�D�IHOORZ�DQG�D�UHFHQW�JUDGXDWH�DW�.LQJ¶V�&ROOHJH��
&DPEULGJH��ZKHQ�KH�SUHVHQWHG�KLV�FRPSXWDEOH�QXPEHUV�SDSHU�WR�KLV�
SURIHVVRU�LQ�������7KH�IXOO�WLWOH�ILQLVKHG�ZLWK�D�IORXULVK�LQ�IDQF\�*HUPDQ��
LW�ZDV�³2Q�&RPSXWDEOH�1XPEHUV��ZLWK�DQ�$SSOLFDWLRQ�WR�WKH�
(QWVFKHLGXQJVSUREOHP�´�7KH�³GHFLVLRQ�SUREOHP´�ZDV�D�FKDOOHQJH�WKDW�KDG�
EHHQ�SRVHG�E\�'DYLG�+LOEHUW�DW�WKH������,QWHUQDWLRQDO�&RQJUHVV�RI�
0DWKHPDWLFLDQV��$V�SHUKDSV�WKH�PRVW�LQIOXHQWLDO�PDWKHPDWLFLDQ�RI�KLV�
WLPH��+LOEHUW��OLNH�5XVVHOO�DQG�:KLWHKHDG��EHOLHYHG�IHUYHQWO\�LQ�WKH�
PLVVLRQ�RI�URRWLQJ�DOO�PDWKHPDWLFV�LQ�D�VROLG�ORJLFDO�IRXQGDWLRQ²³,Q�GHU�
0DWKHPDWLN�JLEW�HV�NHLQ�,JQRUDELPXV�´�KH�GHFODUHG���³,Q�PDWKHPDWLFV�
WKHUH�LV�QR�ZH�ZLOO�QRW�NQRZ�´��2I�FRXUVH�PDWKHPDWLFV�KDG�PDQ\�XQVROYHG�
SUREOHPV��VRPH�TXLWH�IDPRXV��VXFK�DV�)HUPDW¶V�/DVW�7KHRUHP�DQG�WKH�
*ROGEDFK�FRQMHFWXUH²VWDWHPHQWV�WKDW�VHHPHG�WUXH�EXW�KDG�QRW�EHHQ�
SURYHG��+DG�QRW�\HW�EHHQ�SURYHG��PRVW�SHRSOH�WKRXJKW��7KHUH�ZDV�DQ�
DVVXPSWLRQ��HYHQ�D�IDLWK��WKDW�DQ\�PDWKHPDWLFDO�WUXWK�ZRXOG�EH�SURYDEOH��
VRPHGD\��
� 7KH�(QWVFKHLGXQJVSUREOHP�ZDV�WR�ILQG�D�ULJRURXV�VWHS�E\�VWHS�
SURFHGXUH�E\�ZKLFK��JLYHQ�D�IRUPDO�ODQJXDJH�RI�GHGXFWLYH�UHDVRQLQJ��RQH�
FRXOG�SHUIRUP�D�SURRI�DXWRPDWLFDOO\��7KLV�ZDV�/HLEQL]¶V�GUHDP�UHYLYHG�
RQFH�DJDLQ��WKH�H[SUHVVLRQ�RI�DOO�YDOLG�UHDVRQLQJ�LQ�PHFKDQLFDO�UXOHV��
+LOEHUW�SRVHG�LW�LQ�WKH�IRUP�RI�D�TXHVWLRQ��EXW�KH�ZDV�DQ�RSWLPLVW��+H�
WKRXJKW�RU�KRSHG�WKDW�KH�NQHZ�WKH�DQVZHU��,W�ZDV�MXVW�WKHQ��DW�WKLV�
ZDWHUVKHG�PRPHQW�IRU�PDWKHPDWLFV�DQG�ORJLF��WKDW�*|GHO�WKUHZ�KLV�
LQFRPSOHWHQHVV�WKHRUHP�LQWR�WKH�ZRUNV��,Q�IODYRU��DW�OHDVW��*|GHO¶V�UHVXOW�
VHHPHG�D�SHUIHFW�DQWLGRWH�WR�+LOEHUW¶V�RSWLPLVP��DV�LW�ZDV�WR�5XVVHOO¶V��%XW�
*|GHO�DFWXDOO\�OHIW�WKH�(QWVFKHLGXQJVSUREOHP�XQDQVZHUHG��+LOEHUW�KDG�
GLVWLQJXLVKHG�DPRQJ�WKUHH�TXHVWLRQV��
�
� ,V�PDWKHPDWLFV�FRPSOHWH"�
�
� ,V�PDWKHPDWLFV�FRQVLVWHQW"�
�



� ,V�PDWKHPDWLFV�GHFLGDEOH"�
�
� *|GHO�VKRZHG�WKDW�PDWKHPDWLFV�FRXOG�QRW�EH�ERWK�FRPSOHWH�DQG�
FRQVLVWHQW�EXW�KDG�QRW�GHILQLWLYHO\�DQVZHUHG�WKH�WKLUG�TXHVWLRQ��DW�OHDVW�QRW�
IRU�DOO�PDWKHPDWLFV��(YHQ�WKRXJK�D�SDUWLFXODU�FORVHG�V\VWHP�RI�IRUPDO�
ORJLF�PXVW�FRQWDLQ�VWDWHPHQWV�WKDW�FRXOG�QHLWKHU�EH�SURYHG�QRU�GLVSURYHG�
IURP�ZLWKLQ�WKH�V\VWHP��LW�PLJKW�FRQFHLYDEO\�EH�GHFLGHG��DV�LW�ZHUH��E\�DQ�
RXWVLGH�UHIHUHH²E\�H[WHUQDO�ORJLF�RU�UXOHV�ƇƇ�
� $ODQ�7XULQJ��MXVW�WZHQW\�WZR�\HDUV�ROG��XQIDPLOLDU�ZLWK�PXFK�RI�WKH�
UHOHYDQW�OLWHUDWXUH��VR�DORQH�LQ�KLV�ZRUN�KDELWV�WKDW�KLV�SURIHVVRU�ZRUULHG�
DERXW�KLV�EHFRPLQJ�³D�FRQILUPHG�VROLWDU\�´Ƈ�SRVHG�DQ�HQWLUHO\�GLIIHUHQW�
TXHVWLRQ��LW�VHHPHG���$UH�DOO�QXPEHUV�FRPSXWDEOH"�7KLV�ZDV�DQ�
XQH[SHFWHG�TXHVWLRQ�WR�EHJLQ�ZLWK��EHFDXVH�KDUGO\�DQ\RQH�KDG�FRQVLGHUHG�
WKH�LGHD�RI�DQ�XQFRPSXWDEOH�QXPEHU��0RVW�QXPEHUV�WKDW�SHRSOH�ZRUN�ZLWK��
RU�WKLQN�DERXW��DUH�FRPSXWDEOH�E\�GHILQLWLRQ��7KH�UDWLRQDO�QXPEHUV�DUH�
FRPSXWDEOH�EHFDXVH�WKH\�FDQ�EH�H[SUHVVHG�DV�WKH�TXRWLHQW�RI�WZR�LQWHJHUV��
D�E��7KH�DOJHEUDLF�QXPEHUV�DUH�FRPSXWDEOH�EHFDXVH�WKH\�DUH�VROXWLRQV�RI�
SRO\QRPLDO�HTXDWLRQV��)DPRXV�QXPEHUV�OLNH�Ȇ�DQG�H�DUH�FRPSXWDEOH��
SHRSOH�FRPSXWH�WKHP�DOO�WKH�WLPH��1RQHWKHOHVV�7XULQJ�PDGH�WKH�
VHHPLQJO\�PLOG�VWDWHPHQW�WKDW�QXPEHUV�PLJKW�H[LVW�WKDW�DUH�VRPHKRZ�
QDPHDEOH��GHILQDEOH��DQG�QRW�FRPSXWDEOH��
� :KDW�GLG�WKLV�PHDQ"�+H�GHILQHG�D�FRPSXWDEOH�QXPEHU�DV�RQH�ZKRVH�
GHFLPDO�H[SUHVVLRQ�FDQ�EH�FDOFXODWHG�E\�ILQLWH�PHDQV��³7KH�MXVWLILFDWLRQ�´�
KH�VDLG��³OLHV�LQ�WKH�IDFW�WKDW�WKH�KXPDQ�PHPRU\�LV�QHFHVVDULO\�OLPLWHG�´Ƈ�
+H�DOVR�GHILQHG�FDOFXODWLRQ�DV�D�PHFKDQLFDO�SURFHGXUH��DQ�DOJRULWKP��
+XPDQV�VROYH�SUREOHPV�ZLWK�LQWXLWLRQ��LPDJLQDWLRQ��IODVKHV�RI�
LQVLJKW²DUJXDEO\�QRQPHFKDQLFDO�FDOFXODWLRQ��RU�WKHQ�DJDLQ�SHUKDSV�MXVW�
FRPSXWDWLRQ�ZKRVH�VWHSV�DUH�KLGGHQ��7XULQJ�QHHGHG�WR�HOLPLQDWH�WKH�
LQHIIDEOH��+H�DVNHG��TXLWH�OLWHUDOO\��ZKDW�ZRXOG�D�PDFKLQH�GR"�³$FFRUGLQJ�
WR�P\�GHILQLWLRQ��D�QXPEHU�LV�FRPSXWDEOH�LI�LWV�GHFLPDO�FDQ�EH�ZULWWHQ�
GRZQ�E\�D�PDFKLQH�´�
� 1R�DFWXDO�PDFKLQH�RIIHUHG�D�UHOHYDQW�PRGHO��³&RPSXWHUV´�ZHUH��DV�
HYHU��SHRSOH��1HDUO\�DOO�WKH�ZRUOG¶V�FRPSXWDWLRQ�ZDV�VWLOO�SHUIRUPHG�



WKURXJK�WKH�DFW�RI�ZULWLQJ�PDUNV�RQ�SDSHU��7XULQJ�GLG�KDYH�RQH�
LQIRUPDWLRQ�PDFKLQH�IRU�D�VWDUWLQJ�SRLQW��WKH�W\SHZULWHU��$V�DQ�
HOHYHQ�\HDU�ROG�VHQW�WR�ERDUGLQJ�VFKRRO�KH�KDG�LPDJLQHG�LQYHQWLQJ�RQH��
³<RX�VHH�´�KH�ZURWH�WR�KLV�SDUHQWV��³WKH�IXQQ\�OLWWOH�URXQGV�DUH�OHWWHUV�FXW�
RXW�RQ�RQH�VLGH�VOLGH�DORQJ�WR�WKH�URXQG DORQJ�DQ�LQN�SDG�DQG�VWDPS�
GRZQ�DQG�PDNH�WKH�OHWWHU��WKDWV�QRW�QHDUO\�DOO�WKRXJK�´Ƈ�2I�FRXUVH��D�
W\SHZULWHU�LV�QRW�DXWRPDWLF��LW�LV�PRUH�D�WRRO�WKDQ�D�PDFKLQH��,W�GRHV�QRW�
IORZ�D�VWUHDP�RI�ODQJXDJH�RQWR�WKH�SDJH��UDWKHU��WKH�SDJH�VKLIWV�LWV�SRVLWLRQ�
VSDFH�E\�VSDFH�XQGHU�WKH�KDPPHU��ZKHUH�RQH�FKDUDFWHU�LV�ODLG�GRZQ�DIWHU�
DQRWKHU��:LWK�WKLV�PRGHO�LQ�PLQG��7XULQJ�LPDJLQHG�DQRWKHU�NLQG�RI�
PDFKLQH��RI�WKH�XWPRVW�SXULW\�DQG�VLPSOLFLW\��%HLQJ�LPDJLQDU\��LW�ZDV�
XQHQFXPEHUHG�E\�WKH�UHDO�ZRUOG�GHWDLOV�RQH�ZRXOG�QHHG�IRU�D�EOXHSULQW��DQ�
HQJLQHHULQJ�VSHFLILFDWLRQ��RU�D�SDWHQW�DSSOLFDWLRQ��7XULQJ��OLNH�%DEEDJH��
PHDQW�KLV�PDFKLQH�WR�FRPSXWH�QXPEHUV��EXW�KH�KDG�QR�QHHG�WR�ZRUU\�
DERXW�WKH�OLPLWDWLRQV�RI�LURQ�DQG�EUDVV��7XULQJ�GLG�QRW�SODQ�HYHU�WR�EXLOG�
KLV�PDFKLQH��
� +H�OLVWHG�WKH�YHU\�IHZ�LWHPV�KLV�PDFKLQH�PXVW�SRVVHVV��WDSH��V\PEROV��
DQG�VWDWHV��(DFK�RI�WKHVH�UHTXLUHG�GHILQLWLRQ��
� 7DSH�LV�WR�WKH�7XULQJ�PDFKLQH�ZKDW�SDSHU�LV�WR�D�W\SHZULWHU��%XW�
ZKHUH�D�W\SHZULWHU�XVHV�WZR�GLPHQVLRQV�RI�LWV�SDSHU��WKH�PDFKLQH�XVHV�
RQO\�RQH²WKXV��D�WDSH��D�ORQJ�VWULS��GLYLGHG�LQWR�VTXDUHV��³,Q�HOHPHQWDU\�
DULWKPHWLF�WKH�WZR�GLPHQVLRQDO�FKDUDFWHU�RI�WKH�SDSHU�LV�VRPHWLPHV�XVHG�´�
KH�ZURWH��³%XW�VXFK�D�XVH�LV�DOZD\V�DYRLGDEOH��DQG�,�WKLQN�WKDW�LW�ZLOO�EH�
DJUHHG�WKDW�WKH�WZR�GLPHQVLRQDO�FKDUDFWHU�RI�SDSHU�LV�QR�HVVHQWLDO�RI�
FRPSXWDWLRQ�´Ƈ�7KH�WDSH�LV�WR�EH�WKRXJKW�RI�DV�LQILQLWH��WKHUH�LV�DOZD\V�
PRUH�ZKHQ�QHHGHG��%XW�MXVW�RQH�VTXDUH�LV�³LQ�WKH�PDFKLQH´�DW�DQ\�JLYHQ�
WLPH��7KH�WDSH��RU�WKH�PDFKLQH��FDQ�PRYH�OHIW�RU�ULJKW��WR�WKH�QH[W�VTXDUH��
� 6\PEROV�FDQ�EH�ZULWWHQ�RQWR�WKH�WDSH��RQH�SHU�VTXDUH��+RZ�PDQ\�
V\PEROV�FRXOG�EH�XVHG"�7KLV�UHTXLUHG�VRPH�WKRXJKW��HVSHFLDOO\�WR�PDNH�
VXUH�WKH�QXPEHU�ZDV�ILQLWH��7XULQJ�REVHUYHG�WKDW�ZRUGV²LQ�(XURSHDQ�
ODQJXDJHV��DW�OHDVW²EHKDYHG�DV�LQGLYLGXDO�V\PEROV��&KLQHVH��KH�VDLG��
³DWWHPSWV�WR�KDYH�DQ�HQXPHUDEOH�LQILQLW\�RI�V\PEROV�´�$UDELF�QXPHUDOV�
PLJKW�DOVR�EH�FRQVLGHUHG�LQILQLWH��LI����DQG���������������������ZHUH�



WUHDWHG�DV�VLQJOH�V\PEROV��EXW�KH�SUHIHUUHG�WR�WUHDW�WKHP�DV�FRPSRXQG��³,W�
LV�DOZD\V�SRVVLEOH�WR�XVH�VHTXHQFHV�RI�V\PEROV�LQ�WKH�SODFH�RI�VLQJOH�
V\PEROV�´�,Q�IDFW��LQ�NHHSLQJ�ZLWK�WKH�PDFKLQH¶V�PLQLPDOLVW�VSLULW��KH�
IDYRUHG�WKH�DEVROXWH�PLQLPXP�RI�WZR�V\PEROV��ELQDU\�QRWDWLRQ��]HURHV�
DQG�RQHV��6\PEROV�ZHUH�QRW�RQO\�WR�EH�ZULWWHQ�EXW�DOVR�UHDG�IURP�WKH�
WDSH²³VFDQQHG´�ZDV�WKH�ZRUG�7XULQJ�XVHG��,Q�UHDOLW\��RI�FRXUVH��QR�
WHFKQRORJ\�FRXOG�\HW�VFDQ�V\PEROV�ZULWWHQ�RQ�SDSHU�EDFN�LQWR�D�PDFKLQH��
EXW�WKHUH�ZHUH�HTXLYDOHQWV��IRU�H[DPSOH��SXQFKHG�FDUGV��QRZ�XVHG�LQ�
WDEXODWLQJ�PDFKLQHV��7XULQJ�VSHFLILHG�RQH�PRUH�OLPLWDWLRQ��WKH�PDFKLQH�LV�
³DZDUH´��RQO\�WKH�DQWKURSRPRUSKLF�ZRUG�ZRXOG�GR��RI�RQH�V\PERO�DW�D�
WLPH²WKH�RQH�RQ�WKH�VTXDUH�WKDW�LV�LQ�WKH�PDFKLQH��
� 6WDWHV�UHTXLUHG�PRUH�H[SODLQLQJ��7XULQJ�XVHG�WKH�ZRUG�
³FRQILJXUDWLRQV´�DQG�SRLQWHG�RXW�WKDW�WKHVH�UHVHPEOHG�³VWDWHV�RI�PLQG�´�
7KH�PDFKLQH�KDV�D�IHZ�RI�WKHVH²VRPH�ILQLWH�QXPEHU��,Q�DQ\�JLYHQ�VWDWH��
WKH�PDFKLQH�WDNHV�RQH�RU�PRUH�DFWLRQV�GHSHQGLQJ�RQ�WKH�FXUUHQW�V\PERO��
)RU�H[DPSOH��LQ�VWDWH�D��WKH�PDFKLQH�PLJKW�PRYH�RQH�VTXDUH�WR�WKH�ULJKW�LI�
WKH�FXUUHQW�V\PERO�LV����RU�PRYH�RQH�VTXDUH�WR�WKH�OHIW�LI�WKH�FXUUHQW�
V\PERO�LV����RU�SULQW���LI�WKH�FXUUHQW�V\PERO�LV�EODQN��,Q�VWDWH�E��WKH�
PDFKLQH�PLJKW�HUDVH�WKH�FXUUHQW�V\PERO��,Q�VWDWH�F��LI�WKH�V\PERO�LV���RU����
WKH�PDFKLQH�PLJKW�PRYH�WR�WKH�ULJKW��DQG�RWKHUZLVH�VWRS��$IWHU�HDFK�
DFWLRQ��WKH�PDFKLQH�ILQLVKHV�LQ�D�QHZ�VWDWH��ZKLFK�PLJKW�EH�WKH�VDPH�RU�
GLIIHUHQW��7KH�YDULRXV�VWDWHV�XVHG�IRU�D�JLYHQ�FDOFXODWLRQ�ZHUH�VWRUHG�LQ�D�
WDEOH²KRZ�WKLV�ZDV�WR�EH�PDQDJHG�SK\VLFDOO\�GLG�QRW�PDWWHU��7KH�VWDWH�
WDEOH�ZDV��LQ�HIIHFW��WKH�PDFKLQH¶V�VHW�RI�LQVWUXFWLRQV��
� $QG�WKLV�ZDV�DOO��
� 7XULQJ�ZDV�SURJUDPPLQJ�KLV�PDFKLQH��WKRXJK�KH�GLG�QRW�\HW�XVH�WKDW�
ZRUG��)URP�WKH�SULPLWLYH�DFWLRQV²PRYLQJ��SULQWLQJ��HUDVLQJ��FKDQJLQJ�
VWDWH��DQG�VWRSSLQJ²ODUJHU�SURFHVVHV�ZHUH�EXLOW�XS��DQG�WKHVH�ZHUH�XVHG�
DJDLQ�DQG�DJDLQ��³FRS\LQJ�GRZQ�VHTXHQFHV�RI�V\PEROV��FRPSDULQJ�
VHTXHQFHV��HUDVLQJ�DOO�V\PEROV�RI�D�JLYHQ�IRUP��HWF�´�7KH�PDFKLQH�FDQ�VHH�
MXVW�RQH�V\PERO�DW�D�WLPH��EXW�FDQ�LQ�HIIHFW�XVH�SDUWV�RI�WKH�WDSH�WR�VWRUH�
LQIRUPDWLRQ�WHPSRUDULO\��$V�7XULQJ�SXW�LW��³6RPH�RI�WKH�V\PEROV�ZULWWHQ�
GRZQ�«�DUH�MXVW�URXJK�QRWHV�µWR�DVVLVW�WKH�PHPRU\�¶�´�7KH�WDSH��XQIXUOLQJ�



WR�WKH�KRUL]RQ�DQG�EH\RQG��SURYLGHV�DQ�XQERXQGHG�UHFRUG��,Q�WKLV�ZD\�DOO�
DULWKPHWLF�OLHV�ZLWKLQ�WKH�PDFKLQH¶V�JUDVS��7XULQJ�VKRZHG�KRZ�WR�DGG�D�
SDLU�RI�QXPEHUV²WKDW�LV��KH�ZURWH�RXW�WKH�QHFHVVDU\�WDEOH�RI�VWDWHV��+H�
VKRZHG�KRZ�WR�PDNH�WKH�PDFKLQH�SULQW�RXW��HQGOHVVO\��WKH�ELQDU\�
UHSUHVHQWDWLRQ�RI�Ȇ��+H�VSHQW�FRQVLGHUDEOH�WLPH�ZRUNLQJ�RXW�ZKDW�WKH�
PDFKLQH�FRXOG�GR�DQG�KRZ�LW�ZRXOG�DFFRPSOLVK�SDUWLFXODU�WDVNV��+H�
GHPRQVWUDWHG�WKDW�WKLV�VKRUW�OLVW�FRYHUV�HYHU\WKLQJ�D�SHUVRQ�GRHV�LQ�
FRPSXWLQJ�D�QXPEHU��1R�RWKHU�NQRZOHGJH�RU�LQWXLWLRQ�LV�QHFHVVDU\��
$Q\WKLQJ�FRPSXWDEOH�FDQ�EH�FRPSXWHG�E\�WKLV�PDFKLQH��
� 7KHQ�FDPH�WKH�ILQDO�IORXULVK��7XULQJ¶V�PDFKLQHV��VWULSSHG�GRZQ�WR�D�
ILQLWH�WDEOH�RI�VWDWHV�DQG�D�ILQLWH�VHW�RI�LQSXW��FRXOG�WKHPVHOYHV�EH�
UHSUHVHQWHG�DV�QXPEHUV��(YHU\�SRVVLEOH�VWDWH�WDEOH��FRPELQHG�ZLWK�LWV�
LQLWLDO�WDSH��UHSUHVHQWV�D�GLIIHUHQW�PDFKLQH��(DFK�PDFKLQH�LWVHOI��WKHQ��FDQ�
EH�GHVFULEHG�E\�D�SDUWLFXODU�QXPEHU²D�FHUWDLQ�VWDWH�WDEOH�FRPELQHG�ZLWK�
LWV�LQLWLDO�WDSH��7XULQJ�ZDV�HQFRGLQJ�KLV�PDFKLQHV�MXVW�DV�*|GHO�KDG�
HQFRGHG�WKH�ODQJXDJH�RI�V\PEROLF�ORJLF��7KLV�REOLWHUDWHG�WKH�GLVWLQFWLRQ�
EHWZHHQ�GDWD�DQG�LQVWUXFWLRQV��LQ�WKH�HQG�WKH\�ZHUH�DOO�QXPEHUV��)RU�HYHU\�
FRPSXWDEOH�QXPEHU��WKHUH�PXVW�EH�D�FRUUHVSRQGLQJ�PDFKLQH�QXPEHU��
� 7XULQJ�SURGXFHG��VWLOO�LQ�KLV�PLQG¶V�H\H��D�YHUVLRQ�RI�WKH�PDFKLQH�
WKDW�FRXOG�VLPXODWH�HYHU\�RWKHU�SRVVLEOH�PDFKLQH²HYHU\�GLJLWDO�FRPSXWHU��
+H�FDOOHG�WKLV�PDFKLQH�8��IRU�³XQLYHUVDO�´�DQG�PDWKHPDWLFLDQV�IRQGO\�XVH�
WKH�QDPH�8�WR�WKLV�GD\��,W�WDNHV�PDFKLQH�QXPEHUV�DV�LQSXW��7KDW�LV��LW�UHDGV�
WKH�GHVFULSWLRQV�RI�RWKHU�PDFKLQHV�IURP�LWV�WDSH²WKHLU�DOJRULWKPV�DQG�
WKHLU�RZQ�LQSXW��1R�PDWWHU�KRZ�FRPSOH[�D�GLJLWDO�FRPSXWHU�PD\�JURZ��LWV�
GHVFULSWLRQ�FDQ�VWLOO�EH�HQFRGHG�RQ�WDSH�WR�EH�UHDG�E\�8��,I�D�SUREOHP�FDQ�
EH�VROYHG�E\�DQ\�GLJLWDO�FRPSXWHU²HQFRGHG�LQ�V\PEROV�DQG�VROYHG�
DOJRULWKPLFDOO\²WKH�XQLYHUVDO�PDFKLQH�FDQ�VROYH�LW�DV�ZHOO��
� 1RZ�WKH�PLFURVFRSH�LV�WXUQHG�RQWR�LWVHOI��7KH�7XULQJ�PDFKLQH�VHWV�
DERXW�H[DPLQLQJ�HYHU\�QXPEHU�WR�VHH�ZKHWKHU�LW�FRUUHVSRQGV�WR�D�
FRPSXWDEOH�DOJRULWKP��6RPH�ZLOO�SURYH�FRPSXWDEOH��6RPH�PLJKW�SURYH�
XQFRPSXWDEOH��$QG�WKHUH�LV�D�WKLUG�SRVVLELOLW\��WKH�RQH�WKDW�PRVW�LQWHUHVWHG�
7XULQJ��6RPH�DOJRULWKPV�PLJKW�GHI\�WKH�LQVSHFWRU��FDXVLQJ�WKH�PDFKLQH�WR�
PDUFK�DORQJ��SHUIRUPLQJ�LWV�LQVFUXWDEOH�EXVLQHVV��QHYHU�FRPLQJ�WR�D�KDOW��



QHYHU�REYLRXVO\�UHSHDWLQJ�LWVHOI��DQG�OHDYLQJ�WKH�ORJLFDO�REVHUYHU�IRUHYHU�
LQ�WKH�GDUN�DERXW�ZKHWKHU�LW�ZRXOG�KDOW��
� %\�QRZ�7XULQJ¶V�DUJXPHQW��DV�SXEOLVKHG�LQ�������KDV�EHFRPH�D�
NQRWW\�PDVWHUSLHFH�RI�UHFXUVLYH�GHILQLWLRQV��V\PEROV�LQYHQWHG�WR�UHSUHVHQW�
RWKHU�V\PEROV��QXPEHUV�VWDQGLQJ�LQ�IRU�QXPEHUV��IRU�VWDWH�WDEOHV��IRU�
DOJRULWKPV��IRU�PDFKLQHV��,Q�SULQW�LW�ORRNHG�OLNH�WKLV��
�
� %\�FRPELQLQJ�WKH�PDFKLQHV�D�DQG�U�ZH�FRXOG�FRQVWUXFW�D�PDFKLQH�
M�WR�FRPSXWH�WKH�VHTXHQFH�ȕƍ��7KH�PDFKLQH�D�PD\�UHTXLUH�D�WDSH��:H�
PD\�VXSSRVH�WKDW�LW�XVHV�WKH�(�VTXDUHV�EH\RQG�DOO�V\PEROV�RQ�)�VTXDUHV��
DQG�WKDW�ZKHQ�LW�KDV�UHDFKHG�LWV�YHUGLFW�DOO�WKH�URXJK�ZRUN�GRQH�E\�D�LV�
HUDVHG�«�
�
� :H�FDQ�VKRZ�IXUWKHU�WKDW�WKHUH�FDQ�EH�QR�PDFKLQHEZKLFK��ZKHQ�
DSSOLHG�ZLWK�WKH�6�'�RI�DQ�DUELWUDU\�PDFKLQHM��ZLOO�GHWHUPLQH�ZKHWKHU�M�
HYHU�SULQWV�D�JLYHQ�V\PERO����VD\���
�
� )HZ�FRXOG�IROORZ�LW��,W�VHHPV�SDUDGR[LFDO²LW�LV�SDUDGR[LFDO²EXW�
7XULQJ�SURYHG�WKDW�VRPH�QXPEHUV�DUH�XQFRPSXWDEOH���,Q�IDFW��PRVW�DUH���
� $OVR��EHFDXVH�HYHU\�QXPEHU�FRUUHVSRQGV�WR�DQ�HQFRGHG�SURSRVLWLRQ�
RI�PDWKHPDWLFV�DQG�ORJLF��7XULQJ�KDG�UHVROYHG�+LOEHUW¶V�TXHVWLRQ�DERXW�
ZKHWKHU�HYHU\�SURSRVLWLRQ�LV�GHFLGDEOH��+H�KDG�SURYHG�WKDW�WKH�
(QWVFKHLGXQJVSUREOHP�KDV�DQ�DQVZHU��DQG�WKH�DQVZHU�LV�QR��$Q�
XQFRPSXWDEOH�QXPEHU�LV��LQ�HIIHFW��DQ�XQGHFLGDEOH�SURSRVLWLRQ��
� 6R�7XULQJ¶V�FRPSXWHU²D�IDQFLIXO��DEVWUDFW��ZKROO\�LPDJLQDU\�
PDFKLQH²OHG�KLP�WR�D�SURRI�SDUDOOHO�WR�*|GHO¶V��7XULQJ�ZHQW�IXUWKHU�WKDQ�
*|GHO�E\�GHILQLQJ�WKH�JHQHUDO�FRQFHSW�RI�D�IRUPDO�V\VWHP��$Q\�
PHFKDQLFDO�SURFHGXUH�IRU�JHQHUDWLQJ�IRUPXODV�LV�HVVHQWLDOO\�D�7XULQJ�
PDFKLQH��$Q\�IRUPDO�V\VWHP��WKHUHIRUH��PXVW�KDYH�XQGHFLGDEOH�
SURSRVLWLRQV��0DWKHPDWLFV�LV�QRW�GHFLGDEOH��,QFRPSOHWHQHVV�IROORZV�IURP�
XQFRPSXWDELOLW\��
� 2QFH�DJDLQ��WKH�SDUDGR[HV�FRPH�WR�OLIH�ZKHQ�QXPEHUV�JDLQ�WKH�
SRZHU�WR�HQFRGH�WKH�PDFKLQH¶V�RZQ�EHKDYLRU��7KDW�LV�WKH�QHFHVVDU\�



UHFXUVLYH�WZLVW��7KH�HQWLW\�EHLQJ�UHFNRQHG�LV�IDWDOO\�HQWZLQHG�ZLWK�WKH�
HQWLW\�GRLQJ�WKH�UHFNRQLQJ��$V�'RXJODV�+RIVWDGWHU�SXW�LW�PXFK�ODWHU��³7KH�
WKLQJ�KLQJHV�RQ�JHWWLQJ�WKLV�KDOWLQJ�LQVSHFWRU�WR�WU\�WR�SUHGLFW�LWV�RZQ�
EHKDYLRU�ZKHQ�ORRNLQJ�DW�LWVHOI�WU\LQJ�WR�SUHGLFW�LWV�RZQ�EHKDYLRU�ZKHQ�
ORRNLQJ�DW�LWVHOI�WU\LQJ�WR�SUHGLFW�LWV�RZQ�EHKDYLRU�ZKHQ�«´Ƈ�$�
FRQXQGUXP�WKDW�DW�OHDVW�VPHOOHG�VLPLODU�KDG�ODWHO\�DSSHDUHG�LQ�SK\VLFV��
WRR��:HUQHU�+HLVHQEHUJ¶V�QHZ�XQFHUWDLQW\�SULQFLSOH��:KHQ�7XULQJ�OHDUQHG�
DERXW�WKDW��KH�H[SUHVVHG�LW�LQ�WHUPV�RI�VHOI�UHIHUHQFH��³,W�XVHG�WR�EH�
VXSSRVHG�LQ�6FLHQFH�WKDW�LI�HYHU\WKLQJ�ZDV�NQRZQ�DERXW�WKH�8QLYHUVH�DW�
DQ\�SDUWLFXODU�PRPHQW�WKHQ�ZH�FDQ�SUHGLFW�ZKDW�LW�ZLOO�EH�WKURXJK�DOO�WKH�
IXWXUH�«�0RUH�PRGHUQ�VFLHQFH�KRZHYHU�KDV�FRPH�WR�WKH�FRQFOXVLRQ�WKDW�
ZKHQ�ZH�DUH�GHDOLQJ�ZLWK�DWRPV�DQG�HOHFWURQV�ZH�DUH�TXLWH�XQDEOH�WR�
NQRZ�WKH�H[DFW�VWDWH�RI�WKHP��RXU�LQVWUXPHQWV�EHLQJ�PDGH�RI�DWRPV�DQG�
HOHFWURQV�WKHPVHOYHV�´Ƈ�
� $�FHQWXU\�KDG�SDVVHG�EHWZHHQ�%DEEDJH¶V�$QDO\WLFDO�(QJLQH�DQG�
7XULQJ¶V�8QLYHUVDO�0DFKLQH²D�JUDQG�DQG�XQZLHOG\�FRQWUDSWLRQ�DQG�DQ�
HOHJDQW�XQUHDO�DEVWUDFWLRQ��7XULQJ�QHYHU�HYHQ�WULHG�WR�EH�D�PDFKLQLVW��³2QH�
FDQ�SLFWXUH�DQ�LQGXVWULRXV�DQG�GLOLJHQW�FOHUN��ZHOO�VXSSOLHG�ZLWK�VFUDWFK�
SDSHU��WLUHOHVVO\�IROORZLQJ�KLV�LQVWUXFWLRQV�´Ƈ�DV�WKH�PDWKHPDWLFLDQ�DQG�
ORJLFLDQ�+HUEHUW�(QGHUWRQ�UHPDUNHG�\HDUV�ODWHU��/LNH�$GD�/RYHODFH��
7XULQJ�ZDV�D�SURJUDPPHU��ORRNLQJ�LQZDUG�WR�WKH�VWHS�E\�VWHS�ORJLF�RI�KLV�
RZQ�PLQG��+H�LPDJLQHG�KLPVHOI�DV�D�FRPSXWHU��+H�GLVWLOOHG�PHQWDO�
SURFHGXUHV�LQWR�WKHLU�VPDOOHVW�FRQVWLWXHQW�SDUWV��WKH�DWRPV�RI�LQIRUPDWLRQ�
SURFHVVLQJ��
� $ODQ�7XULQJ�DQG�&ODXGH�6KDQQRQ�KDG�FRGHV�LQ�FRPPRQ��7XULQJ�
HQFRGHG�LQVWUXFWLRQV�DV�QXPEHUV��+H�HQFRGHG�GHFLPDO�QXPEHUV�DV�]HURHV�
DQG�RQHV��6KDQQRQ�PDGH�FRGHV�IRU�JHQHV�DQG�FKURPRVRPHV�DQG�UHOD\V�
DQG�VZLWFKHV��%RWK�PHQ�DSSOLHG�WKHLU�LQJHQXLW\�WR�PDSSLQJ�RQH�VHW�RI�
REMHFWV�RQWR�DQRWKHU��ORJLFDO�RSHUDWRUV�DQG�HOHFWULF�FLUFXLWV��DOJHEUDLF�
IXQFWLRQV�DQG�PDFKLQH�LQVWUXFWLRQV��7KH�SOD\�RI�V\PEROV�DQG�WKH�LGHD�RI�
PDSSLQJ��LQ�WKH�VHQVH�RI�ILQGLQJ�D�ULJRURXV�FRUUHVSRQGHQFH�EHWZHHQ�WZR�
VHWV��KDG�D�SURPLQHQW�SODFH�LQ�WKHLU�PHQWDO�DUVHQDOV��7KLV�NLQG�RI�FRGLQJ�
ZDV�QRW�PHDQW�WR�REVFXUH�EXW�WR�LOOXPLQDWH��WR�GLVFRYHU�WKDW�DSSOHV�DQG�



RUDQJHV�ZHUH�DIWHU�DOO�HTXLYDOHQW��RU�LI�QRW�HTXLYDOHQW�WKHQ�IXQJLEOH��7KH�
ZDU�EURXJKW�ERWK�PHQ�WR�FU\SWRJUDSK\�LQ�LWV�PRVW�ULGGOLQJ�IRUPV��
� 7XULQJ¶V�PRWKHU�RIWHQ�DVNHG�KLP�ZKDW�XVH�KLV�PDWKHPDWLFV�KDG��DQG�
KH�WROG�KHU�DV�HDUO\�DV������WKDW�KH�KDG�GLVFRYHUHG�D�SRVVLEOH�DSSOLFDWLRQ��
³D�ORW�RI�SDUWLFXODU�DQG�LQWHUHVWLQJ�FRGHV�´�+H�DGGHG��³,�H[SHFW�,�FRXOG�VHOO�
WKHP�WR�+��0��*RYHUQPHQW�IRU�TXLWH�D�VXEVWDQWLDO�VXP��EXW�DP�UDWKHU�
GRXEWIXO�DERXW�WKH�PRUDOLW\�RI�VXFK�WKLQJV�´Ƈ�,QGHHG��D�7XULQJ�PDFKLQH�
FRXOG�PDNH�FLSKHUV��%XW�+LV�0DMHVW\¶V�*RYHUQPHQW�WXUQHG�RXW�WR�KDYH�D�
GLIIHUHQW�SUREOHP��$V�ZDU�ORRPHG��WKH�WDVN�RI�UHDGLQJ�PHVVDJHV�
LQWHUFHSWHG�IURP�*HUPDQ�FDEOH�DQG�ZLUHOHVV�WUDIILF�IHOO�WR�WKH�*RYHUQPHQW�
&RGH�DQG�&\SKHU�6FKRRO��RULJLQDOO\�SDUW�RI�WKH�$GPLUDOW\��ZLWK�D�VWDII�DW�
ILUVW�FRPSRVHG�RI�OLQJXLVWV��FOHUNV��DQG�W\SLVWV��EXW�QR�PDWKHPDWLFLDQV��
7XULQJ�ZDV�UHFUXLWHG�LQ�WKH�VXPPHU�RI�������:KHQ�WKH�&RGH�DQG�&\SKHU�
6FKRRO�HYDFXDWHG�IURP�/RQGRQ�WR�%OHWFKOH\�3DUN��D�FRXQWU\�PDQVLRQ�LQ�
%XFNLQJKDPVKLUH��KH�ZHQW�DORQJ�ZLWK�D�WHDP�WKDW�DOVR�LQFOXGHG�VRPH�
FKDPSLRQV�DW�FKHVV�DQG�FURVVZRUG�SX]]OH�VROYLQJ��,W�ZDV�FOHDU�QRZ�WKDW�
FODVVLFDO�ODQJXDJH�VFKRODUVKLS�KDG�OLWWOH�WR�FRQWULEXWH�WR�FU\SWDQDO\VLV��
� 7KH�*HUPDQ�V\VWHP��QDPHG�(QLJPD��HPSOR\HG�D�SRO\DOSKDEHWLF�
FLSKHU�LPSOHPHQWHG�E\�D�URWRU�PDFKLQH�WKH�VL]H�RI�D�VXLWFDVH��ZLWK�D�
W\SHZULWHU�NH\ERDUG�DQG�VLJQDO�ODPSV��7KH�FLSKHU�KDG�HYROYHG�IURP�D�
IDPRXV�DQFHVWRU��WKH�9LJHQqUH�FLSKHU��WKRXJKW�WR�EH�XQEUHDNDEOH�XQWLO�
&KDUOHV�%DEEDJH�FUDFNHG�LW�LQ�������DQG�%DEEDJH¶V�PDWKHPDWLFDO�LQVLJKW�
JDYH�%OHWFKOH\�HDUO\�KHOS��DV�GLG�ZRUN�E\�3ROLVK�FU\SWRJUDSKHUV�ZKR�KDG�
WKH�ILUVW�KDUG�\HDUV�RI�H[SHULHQFH�ZLWK�WKH�:HKUPDFKW¶V�VLJQDO�WUDIILF��
:RUNLQJ�IURP�D�ZDUUHQ�NQRZQ�DV�+XW����7XULQJ�WRRN�WKH�WKHRUHWLFDO�OHDG�
DQG�VROYHG�WKH�SUREOHP��QRW�MXVW�PDWKHPDWLFDOO\�EXW�SK\VLFDOO\��
� 7KLV�PHDQW�EXLOGLQJ�D�PDFKLQH�WR�LQYHUW�WKH�HQFLSKHULQJ�RI�DQ\�
QXPEHU�RI�(QLJPDV��:KHUH�KLV�ILUVW�PDFKLQH�ZDV�D�SKDQWDVP�RI�
K\SRWKHWLFDO�WDSH��WKLV�RQH��GXEEHG�WKH�%RPEH��ILOOHG�QLQHW\�FXELF�IHHW�
ZLWK�D�WRQ�RI�ZLUH�DQG�PHWDO�OHDNLQJ�RLO�DQG�HIIHFWLYHO\�PDSSLQJ�WKH�URWRUV�
RI�WKH�*HUPDQ�GHYLFH�RQWR�HOHFWULF�FLUFXLWU\��7KH�VFLHQWLILF�WULXPSK�DW�
%OHWFKOH\²VHFUHW�IRU�WKH�GXUDWLRQ�RI�WKH�ZDU�DQG�IRU�WKLUW\�\HDUV�
DIWHU²KDG�D�JUHDWHU�HIIHFW�RQ�WKH�RXWFRPH�WKDQ�HYHQ�WKH�0DQKDWWDQ�



3URMHFW��WKH�UHDO�ERPE��%\�WKH�ZDU¶V�HQG��WKH�7XULQJ�%RPEHV�ZHUH�
GHFLSKHULQJ�WKRXVDQGV�RI�PLOLWDU\�LQWHUFHSWV�HYHU\�GD\��SURFHVVLQJ�
LQIRUPDWLRQ��WKDW�LV��RQ�D�VFDOH�QHYHU�EHIRUH�VHHQ��
�

� �
� $�&$3785('�(1,*0$�0$&+,1(��,OOXVWUDWLRQ�FUHGLW������
�
� $OWKRXJK�QRWKLQJ�RI�WKLV�SDVVHG�EHWZHHQ�7XULQJ�DQG�6KDQQRQ�ZKHQ�
WKH\�PHW�IRU�PHDOV�DW�%HOO�/DEV��WKH\�GLG�WDON�LQGLUHFWO\�DERXW�D�QRWLRQ�RI�
7XULQJ¶V�DERXW�KRZ�WR�PHDVXUH�DOO�WKLV�VWXII��+H�KDG�ZDWFKHG�DQDO\VWV�
ZHLJK�WKH�PHVVDJHV�SDVVLQJ�WKURXJK�%OHWFKOH\��VRPH�XQFHUWDLQ�DQG�VRPH�
FRQWUDGLFWRU\��DV�WKH\�WULHG�WR�DVVHVV�WKH�SUREDELOLW\�RI�VRPH�IDFW²D�
SDUWLFXODU�(QLJPD�FRGH�VHWWLQJ��IRU�H[DPSOH��RU�WKH�ORFDWLRQ�RI�D�
VXEPDULQH��+H�IHOW�WKDW�VRPHWKLQJ�KHUH�QHHGHG�PHDVXULQJ��PDWKHPDWLFDOO\��
,W�ZDV�QRW�WKH�SUREDELOLW\��ZKLFK�ZRXOG�WUDGLWLRQDOO\�EH�H[SUHVVHG�DV�DQ�
RGGV�UDWLR��VXFK�DV�WKUHH�WR�WZR��RU�D�QXPEHU�IURP�]HUR�WR�RQH��VXFK�DV������
RU����SHUFHQW���5DWKHU��7XULQJ�FDUHG�DERXW�WKH�GDWD�WKDW�FKDQJHG�WKH�
SUREDELOLW\��D�SUREDELOLW\�IDFWRU��VRPHWKLQJ�OLNH�WKH�ZHLJKW�RI�HYLGHQFH��
+H�LQYHQWHG�D�XQLW�KH�QDPHG�D�³EDQ�´�+H�IRXQG�LW�FRQYHQLHQW�WR�XVH�D�



ORJDULWKPLF�VFDOH��VR�WKDW�EDQV�ZRXOG�EH�DGGHG�UDWKHU�WKDQ�PXOWLSOLHG��
:LWK�D�EDVH�RI�WHQ��D�EDQ�ZDV�WKH�ZHLJKW�RI�HYLGHQFH�QHHGHG�WR�PDNH�D�
IDFW�WHQ�WLPHV�DV�OLNHO\��)RU�PRUH�ILQH�JUDLQHG�PHDVXUHPHQW�WKHUH�ZHUH�
³GHFLEDQV´�DQG�³FHQWLEDQV�´�
� 6KDQQRQ�KDG�D�QRWLRQ�DORQJ�VLPLODU�OLQHV��
� :RUNLQJ�LQ�WKH�ROG�:HVW�9LOODJH�KHDGTXDUWHUV��KH�GHYHORSHG�
WKHRUHWLFDO�LGHDV�DERXW�FU\SWRJUDSK\�WKDW�KHOSHG�KLP�IRFXV�WKH�GUHDP�KH�
KDG�LQWLPDWHG�WR�9DQQHYDU�%XVK��KLV�³DQDO\VLV�RI�VRPH�RI�WKH�IXQGDPHQWDO�
SURSHUWLHV�RI�JHQHUDO�V\VWHPV�IRU�WKH�WUDQVPLVVLRQ�RI�LQWHOOLJHQFH�´�+H�
IROORZHG�SDUDOOHO�WUDFNV�DOO�GXULQJ�WKH�ZDU��VKRZLQJ�KLV�VXSHUYLVRUV�WKH�
FU\SWRJUDSK\�ZRUN�DQG�FRQFHDOLQJ�WKH�UHVW��&RQFHDOPHQW�ZDV�WKH�RUGHU�RI�
WKH�GD\��,Q�WKH�UHDOP�RI�SXUH�PDWKHPDWLFV��6KDQQRQ�WUHDWHG�VRPH�RI�WKH�
VDPH�FLSKHULQJ�V\VWHPV�WKDW�7XULQJ�ZDV�DWWDFNLQJ�ZLWK�UHDO�LQWHUFHSWV�DQG�
EUXWH�KDUGZDUH²IRU�H[DPSOH��WKH�VSHFLILF�TXHVWLRQ�RI�WKH�VDIHW\�RI�
9LJHQqUH�FU\SWRJUDPV�ZKHQ�³WKH�HQHP\�NQRZV�WKH�V\VWHP�EHLQJ�XVHG�´Ƈ�
�7KH�*HUPDQV�ZHUH�XVLQJ�MXVW�VXFK�FU\SWRJUDPV��DQG�WKH�%ULWLVK�ZHUH�WKH�
HQHP\�ZKR�NQHZ�WKH�V\VWHP���6KDQQRQ�ZDV�ORRNLQJ�DW�WKH�PRVW�JHQHUDO�
FDVHV��DOO�LQYROYLQJ��DV�KH�SXW�LW��³GLVFUHWH�LQIRUPDWLRQ�´�7KDW�PHDQW�
VHTXHQFHV�RI�V\PEROV��FKRVHQ�IURP�D�ILQLWH�VHW��PDLQO\�OHWWHUV�RI�WKH�
DOSKDEHW�EXW�DOVR�ZRUGV�RI�D�ODQJXDJH�DQG�HYHQ�³TXDQWL]HG�VSHHFK�´�YRLFH�
VLJQDOV�EURNHQ�LQWR�SDFNHWV�ZLWK�GLIIHUHQW�DPSOLWXGH�OHYHOV��7R�FRQFHDO�
WKHVH�PHDQW�VXEVWLWXWLQJ�ZURQJ�V\PEROV�IRU�WKH�ULJKW�RQHV��DFFRUGLQJ�WR�
VRPH�V\VWHPDWLF�SURFHGXUH�LQ�ZKLFK�D�NH\�LV�NQRZQ�WR�WKH�UHFHLYHU�RI�WKH�
PHVVDJH��ZKR�FDQ�XVH�LW�WR�UHYHUVH�WKH�VXEVWLWXWLRQV��$�VHFXUH�V\VWHP�
ZRUNV�HYHQ�ZKHQ�WKH�HQHP\�NQRZV�WKH�SURFHGXUH��DV�ORQJ�DV�WKH�NH\�
UHPDLQV�VHFUHW��
� 7KH�FRGH�EUHDNHUV�VHH�D�VWUHDP�RI�GDWD�WKDW�ORRNV�OLNH�MXQN��7KH\�
ZDQW�WR�ILQG�WKH�UHDO�VLJQDO��³)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�FU\SWDQDO\VW�´�
6KDQQRQ�QRWHG��³D�VHFUHF\�V\VWHP�LV�DOPRVW�LGHQWLFDO�ZLWK�D�QRLV\�
FRPPXQLFDWLRQ�V\VWHP�´Ƈ��+H�FRPSOHWHG�KLV�UHSRUW��³$�0DWKHPDWLFDO�
7KHRU\�RI�&U\SWRJUDSK\�´�LQ�������LW�ZDV�LPPHGLDWHO\�FODVVLILHG���7KH�
GDWD�VWUHDP�LV�PHDQW�WR�ORRN�VWRFKDVWLF��RU�UDQGRP��EXW�RI�FRXUVH�LW�LV�QRW��
LI�LW�ZHUH�WUXO\�UDQGRP�WKH�VLJQDO�ZRXOG�EH�ORVW��7KH�FLSKHU�PXVW�



WUDQVIRUP�D�SDWWHUQHG�WKLQJ��RUGLQDU\�ODQJXDJH��LQWR�VRPHWKLQJ�DSSDUHQWO\�
ZLWKRXW�SDWWHUQ��%XW�SDWWHUQ�LV�VXUSULVLQJO\�SHUVLVWHQW��7R�DQDO\]H�DQG�
FDWHJRUL]H�WKH�WUDQVIRUPDWLRQV�RI�FLSKHULQJ��6KDQQRQ�KDG�WR�XQGHUVWDQG�
WKH�SDWWHUQV�RI�ODQJXDJH�LQ�D�ZD\�WKDW�VFKRODUV²OLQJXLVWV��IRU�
H[DPSOH²KDG�QHYHU�GRQH�EHIRUH��/LQJXLVWV�KDG��KRZHYHU��EHJXQ�WR�IRFXV�
WKHLU�GLVFLSOLQH�RQ�VWUXFWXUH�LQ�ODQJXDJH²V\VWHP�WR�EH�IRXQG�DPLG�WKH�
YDJXH�ELOORZLQJ�VKDSHV�DQG�VRXQGV��7KH�OLQJXLVW�(GZDUG�6DSLU�ZURWH�RI�
³V\PEROLF�DWRPV´�IRUPHG�E\�D�ODQJXDJH¶V�XQGHUO\LQJ�SKRQHWLF�SDWWHUQV��
³7KH�PHUH�VRXQGV�RI�VSHHFK�´�KH�ZURWH�LQ�������³DUH�QRW�WKH�HVVHQWLDO�IDFW�
RI�ODQJXDJH��ZKLFK�OLHV�UDWKHU�LQ�WKH�FODVVLILFDWLRQ��LQ�WKH�IRUPDO�
SDWWHUQLQJ�«�/DQJXDJH��DV�D�VWUXFWXUH��LV�RQ�LWV�LQQHU�IDFH�WKH�PROG�RI�
WKRXJKW�´Ƈ0ROG�RI�WKRXJKW�ZDV�H[TXLVLWH��6KDQQRQ��KRZHYHU��QHHGHG�WR�
YLHZ�ODQJXDJH�LQ�WHUPV�PRUH�WDQJLEOH�DQG�FRXQWDEOH��
� 3DWWHUQ��DV�KH�VDZ�LW��HTXDOV�UHGXQGDQF\��,Q�RUGLQDU\�ODQJXDJH��
UHGXQGDQF\�VHUYHV�DV�DQ�DLG�WR�XQGHUVWDQGLQJ��,Q�FU\SWDQDO\VLV��WKDW�VDPH�
UHGXQGDQF\�LV�WKH�$FKLOOHV¶�KHHO��:KHUH�LV�WKLV�UHGXQGDQF\"�$V�D�VLPSOH�
H[DPSOH�LQ�(QJOLVK��ZKHUHYHU�WKH�OHWWHU�T�DSSHDUV��WKH�X�WKDW�IROORZV�LV�
UHGXQGDQW���2U�DOPRVW²LW�ZRXOG�EH�HQWLUHO\�UHGXQGDQW�ZHUH�LW�QRW�IRU�UDUH�
ERUURZHG�LWHPV�OLNH�TLQ�DQG�4DWDU���$IWHU�T��D�X�LV�H[SHFWHG��7KHUH�LV�QR�
VXUSULVH��,W�FRQWULEXWHV�QR�LQIRUPDWLRQ��$IWHU�WKH�OHWWHU�W��DQ�K�KDV�D�FHUWDLQ�
DPRXQW�RI�UHGXQGDQF\��EHFDXVH�LW�LV�WKH�OLNHOLHVW�OHWWHU�WR�DSSHDU��(YHU\�
ODQJXDJH�KDV�D�FHUWDLQ�VWDWLVWLFDO�VWUXFWXUH��6KDQQRQ�DUJXHG��DQG�ZLWK�LW�D�
FHUWDLQ�UHGXQGDQF\��/HW�XV�FDOO�WKLV��KH�VXJJHVWHG��'��³'�PHDVXUHV��LQ�D�
VHQVH��KRZ�PXFK�D�WH[W�LQ�WKH�ODQJXDJH�FDQ�EH�UHGXFHG�LQ�OHQJWK�ZLWKRXW�
ORVLQJ�DQ\�LQIRUPDWLRQ�´Ƈ�
� 6KDQQRQ�HVWLPDWHG�WKDW�(QJOLVK�KDV�UHGXQGDQF\�RI�DERXW����SHUFHQW�Ƈ�
:LWKRXW�FRPSXWHUV�WR�SURFHVV�PDVVHV�RI�WH[W��KH�FRXOG�QRW�EH�VXUH��EXW�KLV�
HVWLPDWH�SURYHG�FRUUHFW��7\SLFDO�SDVVDJHV�FDQ�EH�VKRUWHQHG�E\�KDOI�
ZLWKRXW�ORVV�RI�LQIRUPDWLRQ���,I�X�FQ�UG�WKV�«��:LWK�WKH�VLPSOHVW�HDUO\�
VXEVWLWXWLRQ�FLSKHUV��WKLV�UHGXQGDQF\�SURYLGHG�WKH�SRLQW�RI�ILUVW�ZHDNQHVV��
(GJDU�$OODQ�3RH�NQHZ�WKDW�ZKHQ�D�FU\SWRJUDP�FRQWDLQHG�PRUH�]¶V�WKDQ�
DQ\�RWKHU�OHWWHU��WKHQ�]�ZDV�SUREDEO\�WKH�VXEVWLWXWH�IRU�H��VLQFH�H�LV�WKH�
PRVW�IUHTXHQW�OHWWHU�LQ�(QJOLVK��$V�VRRQ�DV�T�ZDV�VROYHG��VR�ZDV�X��$�FRGH�



EUHDNHU�ORRNHG�IRU�UHFXUULQJ�SDWWHUQV�WKDW�PLJKW�PDWFK�FRPPRQ�ZRUGV�RU�
OHWWHU�FRPELQDWLRQV��WKH��DQG���WLRQ��7R�SHUIHFW�WKLV�NLQG�RI�IUHTXHQF\�
DQDO\VLV��FRGH�EUHDNHUV�QHHGHG�EHWWHU�LQIRUPDWLRQ�DERXW�OHWWHU�IUHTXHQFLHV�
WKDQ�$OIUHG�9DLO�RU�6DPXHO�0RUVH�KDG�EHHQ�DEOH�WR�JHW�E\�H[DPLQLQJ�
SULQWHUV¶�W\SH�WUD\V��DQG�DQ\ZD\��PRUH�FOHYHU�FLSKHUV�RYHUFDPH�WKLV�
ZHDNQHVV��E\�FRQVWDQWO\�YDU\LQJ�WKH�VXEVWLWXWLRQ�DOSKDEHW��VR�WKDW�HYHU\�
OHWWHU�KDG�PDQ\�SRVVLEOH�VXEVWLWXWHV��7KH�REYLRXV��UHFRJQL]DEOH�SDWWHUQV�
YDQLVKHG��%XW�DV�ORQJ�DV�D�FU\SWRJUDP�UHWDLQHG�DQ\�WUDFH�RI�
SDWWHUQLQJ²DQ\�IRUP�RU�VHTXHQFH�RU�VWDWLVWLFDO�UHJXODULW\²D�
PDWKHPDWLFLDQ�FRXOG��LQ�WKHRU\��ILQG�D�ZD\�LQ��
� :KDW�DOO�VHFUHF\�V\VWHPV�KDG�LQ�FRPPRQ�ZDV�WKH�XVH�RI�D�NH\��D�
FRGH�ZRUG��RU�SKUDVH��RU�DQ�HQWLUH�ERRN��RU�VRPHWKLQJ�HYHQ�PRUH�FRPSOH[��
EXW�LQ�DQ\�FDVH�D�VRXUFH�RI�FKDUDFWHUV�NQRZQ�WR�ERWK�WKH�VHQGHU�DQG�
UHFHLYHU²NQRZOHGJH�VKDUHG�DSDUW�IURP�WKH�PHVVDJH�LWVHOI��,Q�WKH�*HUPDQ�
(QLJPD�V\VWHP��WKH�NH\�ZDV�LQWHUQDOL]HG�LQ�KDUGZDUH�DQG�FKDQJHG�GDLO\��
%OHWFKOH\�3DUN�KDG�WR�UHGLVFRYHU�LW�DQHZ�HDFK�WLPH��LWV�H[SHUWV�VXVVLQJ�RXW�
WKH�SDWWHUQV�RI�ODQJXDJH�IUHVKO\�WUDQVIRUPHG��6KDQQRQ��PHDQZKLOH��
UHPRYHG�KLPVHOI�WR�WKH�PRVW�GLVWDQW��PRVW�JHQHUDO��PRVW�WKHRUHWLFDO�
YDQWDJH�SRLQW��$�VHFUHF\�V\VWHP�FRPSULVHG�D�ILQLWH��WKRXJK�SRVVLEO\�YHU\�
ODUJH��QXPEHU�RI�SRVVLEOH�PHVVDJHV��D�ILQLWH�QXPEHU�RI�SRVVLEOH�
FU\SWRJUDPV��DQG�LQ�EHWZHHQ��WUDQVIRUPLQJ�RQH�WR�WKH�RWKHU��D�ILQLWH�
QXPEHU�RI�NH\V��HDFK�ZLWK�DQ�DVVRFLDWHG�SUREDELOLW\��7KLV�ZDV�KLV�
VFKHPDWLF�GLDJUDP��
�
�



�
� �,OOXVWUDWLRQ�FUHGLW������
�
� 7KH�HQHP\�DQG�WKH�UHFLSLHQW�DUH�WU\LQJ�WR�DUULYH�DW�WKH�VDPH�WDUJHW��
WKH�PHVVDJH��%\�IUDPLQJ�LW�WKLV�ZD\��LQ�WHUPV�RI�PDWKHPDWLFV�DQG�
SUREDELOLWLHV��6KDQQRQ�KDG�XWWHUO\�DEVWUDFWHG�WKH�LGHD�RI�WKH�PHVVDJH�IURP�
LWV�SK\VLFDO�GHWDLOV��6RXQGV��ZDYHIRUPV��DOO�WKH�FXVWRPDU\�ZRUULHV�RI�D�
%HOO�/DEV�HQJLQHHU²QRQH�RI�WKHVH�PDWWHUHG��7KH�PHVVDJH�ZDV�VHHQ�DV�D�
FKRLFH��RQH�DOWHUQDWLYH�VHOHFWHG�IURP�D�VHW��$W�2OG�1RUWK�&KXUFK�WKH�QLJKW�
RI�3DXO�5HYHUH¶V�ULGH��WKH�QXPEHU�RI�SRVVLEOH�PHVVDJHV�ZDV�WZR��
1RZDGD\V�WKH�QXPEHUV�ZHUH�DOPRVW�XQFRXQWDEOH²EXW�VWLOO�VXVFHSWLEOH�WR�
VWDWLVWLFDO�DQDO\VLV��
� 6WLOO�LQ�WKH�GDUN�DERXW�WKH�YHU\�UHDO�DQG�XWWHUO\�UHOHYDQW�H[SHULHQFH�DW�
%OHWFKOH\�3DUN��6KDQQRQ�EXLOW�DQ�HGLILFH�RI�DOJHEUDLF�PHWKRGV��WKHRUHPV��
DQG�SURRIV�WKDW�JDYH�FU\SWRORJLVWV�ZKDW�WKH\�KDG�QHYHU�EHIRUH�SRVVHVVHG��D�
ULJRURXV�ZD\�RI�DVVHVVLQJ�WKH�VHFXULW\�RI�DQ\�VHFUHF\�V\VWHP��+H�
HVWDEOLVKHG�WKH�VFLHQWLILF�SULQFLSOHV�RI�FU\SWRJUDSK\��$PRQJ�RWKHU�WKLQJV��
KH�SURYHG�WKDW�SHUIHFW�FLSKHUV�ZHUH�SRVVLEOH²³SHUIHFW´�PHDQLQJ�WKDW�HYHQ�
DQ�LQILQLWHO\�ORQJ�FDSWXUHG�PHVVDJH�ZRXOG�QRW�KHOS�D�FRGH�EUHDNHU��³WKH�
HQHP\�LV�QR�EHWWHU�RII�DIWHU�LQWHUFHSWLQJ�DQ\�DPRXQW�RI�PDWHULDO�WKDQ�
EHIRUH´Ƈ���%XW�DV�KH�JDYH��VR�KH�WRRN�DZD\��EHFDXVH�KH�DOVR�SURYHG�WKDW�
WKH�UHTXLUHPHQWV�ZHUH�VR�VHYHUH�DV�WR�PDNH�WKHP�SUDFWLFDOO\�XVHOHVV��,Q�D�



SHUIHFW�FLSKHU��DOO�NH\V�PXVW�EH�HTXDOO\�OLNHO\��LQ�HIIHFW��D�UDQGRP�VWUHDP�
RI�FKDUDFWHUV��HDFK�NH\�FDQ�EH�XVHG�RQO\�RQFH��DQG��ZRUVW�RI�DOO��HDFK�NH\�
PXVW�EH�DV�ORQJ�DV�WKH�HQWLUH�PHVVDJH��
� $OVR�LQ�WKLV�VHFUHW�SDSHU��DOPRVW�LQ�SDVVLQJ��6KDQQRQ�XVHG�D�SKUDVH�
KH�KDG�QHYHU�XVHG�EHIRUH��³LQIRUPDWLRQ�WKHRU\�´�
� )LUVW�6KDQQRQ�KDG�WR�HUDGLFDWH�³PHDQLQJ�´�7KH�JHUPLFLGDO�TXRWDWLRQ�
PDUNV�ZHUH�KLV��³7KH�µPHDQLQJ¶�RI�D�PHVVDJH�LV�JHQHUDOO\�LUUHOHYDQW�´�KH�
SURSRVHG�FKHHUIXOO\�Ƈ�
� +H�RIIHUHG�WKLV�SURYRFDWLRQ�LQ�RUGHU�WR�PDNH�KLV�SXUSRVH�XWWHUO\�FOHDU��
6KDQQRQ�QHHGHG��LI�KH�ZHUH�WR�FUHDWH�D�WKHRU\��WR�KLMDFN�WKH�ZRUG�
LQIRUPDWLRQ��³�µ,QIRUPDWLRQ¶�KHUH�´�KH�ZURWH��³DOWKRXJK�UHODWHG�WR�WKH�
HYHU\GD\�PHDQLQJ�RI�WKH�ZRUG��VKRXOG�QRW�EH�FRQIXVHG�ZLWK�LW�´�/LNH�
1\TXLVW�DQG�+DUWOH\�EHIRUH�KLP��KH�ZLVKHG�WR�OHDYH�DVLGH�³WKH�
SV\FKRORJLFDO�IDFWRUV´�DQG�IRFXV�RQO\�RQ�³WKH�SK\VLFDO�´�%XW�LI�
LQIRUPDWLRQ�ZDV�GLYRUFHG�IURP�VHPDQWLF�FRQWHQW��ZKDW�ZDV�OHIW"�$�IHZ�
WKLQJV�FRXOG�EH�VDLG��DQG�DW�ILUVW�EOXVK�WKH\�DOO�VRXQGHG�SDUDGR[LFDO��
,QIRUPDWLRQ�LV�XQFHUWDLQW\��VXUSULVH��GLIILFXOW\��DQG�HQWURS\��
� ³,QIRUPDWLRQ�LV�FORVHO\�DVVRFLDWHG�ZLWK�XQFHUWDLQW\�´�8QFHUWDLQW\��LQ�
WXUQ��FDQ�EH�PHDVXUHG�E\�FRXQWLQJ�WKH�QXPEHU�RI�SRVVLEOH�PHVVDJHV��,I�
RQO\�RQH�PHVVDJH�LV�SRVVLEOH��WKHUH�LV�QR�XQFHUWDLQW\�DQG�WKXV�QR�
LQIRUPDWLRQ��
� 6RPH�PHVVDJHV�PD\�EH�OLNHOLHU�WKDQ�RWKHUV��DQG�LQIRUPDWLRQ�LPSOLHV�
VXUSULVH��6XUSULVH�LV�D�ZD\�RI�WDONLQJ�DERXW�SUREDELOLWLHV��,I�WKH�OHWWHU�
IROORZLQJ�W��LQ�(QJOLVK��LV�K��QRW�VR�PXFK�LQIRUPDWLRQ�LV�FRQYH\HG��
EHFDXVH�WKH�SUREDELOLW\�RI�K�ZDV�UHODWLYHO\�KLJK��
� ³:KDW�LV�VLJQLILFDQW�LV�WKH�GLIILFXOW\�LQ�WUDQVPLWWLQJ�WKH�PHVVDJH�IURP�
RQH�SRLQW�WR�DQRWKHU�´�3HUKDSV�WKLV�VHHPHG�EDFNZDUG��RU�WDXWRORJLFDO��OLNH�
GHILQLQJ�PDVV�LQ�WHUPV�RI�WKH�IRUFH�QHHGHG�WR�PRYH�DQ�REMHFW��%XW�WKHQ��
PDVV�FDQ�EH�GHILQHG�WKDW�ZD\��
� ,QIRUPDWLRQ�LV�HQWURS\��7KLV�ZDV�WKH�VWUDQJHVW�DQG�PRVW�SRZHUIXO�
QRWLRQ�RI�DOO��(QWURS\²DOUHDG\�D�GLIILFXOW�DQG�SRRUO\�XQGHUVWRRG�
FRQFHSW²LV�D�PHDVXUH�RI�GLVRUGHU�LQ�WKHUPRG\QDPLFV��WKH�VFLHQFH�RI�KHDW�
DQG�HQHUJ\��



� )LUH�FRQWURO�DQG�FU\SWRJUDSK\�DVLGH��6KDQQRQ�KDG�EHHQ�SXUVXLQJ�WKLV�
KD]H�RI�LGHDV�DOO�WKURXJK�WKH�ZDU��/LYLQJ�DORQH�LQ�D�*UHHQZLFK�9LOODJH�
DSDUWPHQW��KH�VHOGRP�VRFLDOL]HG�ZLWK�KLV�FROOHDJXHV��ZKR�PDLQO\�ZRUNHG�
QRZ�LQ�WKH�1HZ�-HUVH\�KHDGTXDUWHUV��ZKLOH�6KDQQRQ�SUHIHUUHG�WKH�ROG�
:HVW�6WUHHW�KXON��+H�GLG�QRW�KDYH�WR�H[SODLQ�KLPVHOI��+LV�ZDU�ZRUN�JRW�
KLP�GHIHUUHG�IURP�PLOLWDU\�VHUYLFH�DQG�WKH�GHIHUPHQW�FRQWLQXHG�DIWHU�WKH�
ZDU�HQGHG��%HOO�/DEV�ZDV�D�ULJRURXVO\�PDOH�HQWHUSULVH��EXW�LQ�ZDUWLPH�WKH�
FRPSXWLQJ�JURXS��HVSHFLDOO\��EDGO\�QHHGHG�FRPSHWHQW�VWDII�DQG�EHJDQ�
KLULQJ�ZRPHQ��DPRQJ�WKHP�%HWW\�0RRUH��ZKR�KDG�JURZQ�XS�RQ�6WDWHQ�
,VODQG��,W�ZDV�OLNH�D�W\SLQJ�SRRO�IRU�PDWK�PDMRUV��VKH�WKRXJKW��$IWHU�D�\HDU�
VKH�ZDV�SURPRWHG�WR�WKH�PLFURZDYH�UHVHDUFK�JURXS��LQ�WKH�IRUPHU�1DELVFR�
EXLOGLQJ²WKH�³FUDFNHU�IDFWRU\´²DFURVV�:HVW�6WUHHW�IURP�WKH�PDLQ�
EXLOGLQJ��7KH�JURXS�GHVLJQHG�WXEHV�RQ�WKH�VHFRQG�IORRU�DQG�EXLOW�WKHP�RQ�
WKH�ILUVW�IORRU�DQG�HYHU\�VR�RIWHQ�&ODXGH�ZDQGHUHG�RYHU�WR�YLVLW��+H�DQG�
%HWW\�EHJDQ�GDWLQJ�LQ������DQG�PDUULHG�HDUO\�LQ�������-XVW�WKHQ�KH�ZDV�
WKH�VFLHQWLVW�HYHU\RQH�ZDV�WDONLQJ�DERXW��
�
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� )HZ�OLEUDULHV�FDUULHG�7KH�%HOO�6\VWHP�7HFKQLFDO�-RXUQDO��VR�
UHVHDUFKHUV�KHDUG�DERXW�³$�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ´�WKH�
WUDGLWLRQDO�ZD\��E\�ZRUG�RI�PRXWK��DQG�REWDLQHG�FRSLHV�WKH�WUDGLWLRQDO�
ZD\��E\�ZULWLQJ�GLUHFWO\�WR�WKH�DXWKRU�IRU�DQ�RIISULQW��0DQ\�VFLHQWLVWV�XVHG�
SUHSULQWHG�SRVWFDUGV�IRU�VXFK�UHTXHVWV��DQG�WKHVH�DUULYHG�LQ�JURZLQJ�
YROXPH�RYHU�WKH�QH[W�\HDU��1RW�HYHU\RQH�XQGHUVWRRG�WKH�SDSHU��7KH�
PDWKHPDWLFV�ZDV�GLIILFXOW�IRU�PDQ\�HQJLQHHUV��DQG�PDWKHPDWLFLDQV�
PHDQZKLOH�ODFNHG�WKH�HQJLQHHULQJ�FRQWH[W��%XW�:DUUHQ�:HDYHU��WKH�
GLUHFWRU�RI�QDWXUDO�VFLHQFHV�IRU�WKH�5RFNHIHOOHU�)RXQGDWLRQ�XSWRZQ��ZDV�



DOUHDG\�WHOOLQJ�KLV�SUHVLGHQW�WKDW�6KDQQRQ�KDG�GRQH�IRU�FRPPXQLFDWLRQ�
WKHRU\�³ZKDW�*LEEV�GLG�IRU�SK\VLFDO�FKHPLVWU\�´Ƈ�:HDYHU�KDG�KHDGHG�WKH�
JRYHUQPHQW¶V�DSSOLHG�PDWKHPDWLFV�UHVHDUFK�GXULQJ�WKH�ZDU��VXSHUYLVLQJ�
WKH�ILUH�FRQWURO�SURMHFW�DV�ZHOO�DV�QDVFHQW�ZRUN�LQ�HOHFWURQLF�FDOFXODWLQJ�
PDFKLQHV��,Q������KH�ZURWH�XS�DQ�DSSUHFLDWLYH�DQG�QRW�WRR�WHFKQLFDO�HVVD\�
DERXW�6KDQQRQ¶V�WKHRU\�IRU�6FLHQWLILF�$PHULFDQ��DQG�ODWH�WKDW�\HDU�WKH�WZR�
SLHFHV²:HDYHU¶V�HVVD\�DQG�6KDQQRQ¶V�PRQRJUDSK²ZHUH�SXEOLVKHG�
WRJHWKHU�DV�D�ERRN��QRZ�WLWOHG�ZLWK�D�JUDQGHU�ILUVW�ZRUG�7KH�0DWKHPDWLFDO�
7KHRU\�RI�&RPPXQLFDWLRQ��7R�-RKQ�5RELQVRQ�3LHUFH��WKH�%HOO�/DEV�
HQJLQHHU�ZKR�KDG�EHHQ�ZDWFKLQJ�WKH�VLPXOWDQHRXV�JHVWDWLRQ�RI�WKH�
WUDQVLVWRU�DQG�6KDQQRQ¶V�SDSHU��LW�ZDV�WKH�ODWWHU�WKDW�³FDPH�DV�D�ERPE��DQG�
VRPHWKLQJ�RI�D�GHOD\HG�DFWLRQ�ERPE�´Ƈ�
� :KHUH�D�OD\PDQ�PLJKW�KDYH�VDLG�WKDW�WKH�IXQGDPHQWDO�SUREOHP�RI�
FRPPXQLFDWLRQ�LV�WR�PDNH�RQHVHOI�XQGHUVWRRG²WR�FRQYH\�
PHDQLQJ²6KDQQRQ�VHW�WKH�VWDJH�GLIIHUHQWO\��
�
� 7KH�IXQGDPHQWDO�SUREOHP�RI�FRPPXQLFDWLRQ�LV�WKDW�RI�UHSURGXFLQJ�DW�
RQH�SRLQW�HLWKHU�H[DFWO\�RU�DSSUR[LPDWHO\�D�PHVVDJH�VHOHFWHG�DW�DQRWKHU�
SRLQW�Ƈ�
�
� ³3RLQW´�ZDV�D�FDUHIXOO\�FKRVHQ�ZRUG��WKH�RULJLQ�DQG�GHVWLQDWLRQ�RI�D�
PHVVDJH�FRXOG�EH�VHSDUDWHG�LQ�VSDFH�RU�LQ�WLPH��LQIRUPDWLRQ�VWRUDJH��DV�LQ�
D�SKRQRJUDSK�UHFRUG��FRXQWV�DV�D�FRPPXQLFDWLRQ��0HDQZKLOH��WKH�
PHVVDJH�LV�QRW�FUHDWHG��LW�LV�VHOHFWHG��,W�LV�D�FKRLFH��,W�PLJKW�EH�D�FDUG�GHDOW�
IURP�D�GHFN��RU�WKUHH�GHFLPDO�GLJLWV�FKRVHQ�IURP�WKH�WKRXVDQG�SRVVLELOLWLHV��
RU�D�FRPELQDWLRQ�RI�ZRUGV�IURP�D�IL[HG�FRGH�ERRN��+H�FRXOG�KDUGO\�
RYHUORRN�PHDQLQJ�DOWRJHWKHU��VR�KH�GUHVVHG�LW�ZLWK�D�VFLHQWLVW¶V�GHILQLWLRQ�
DQG�WKHQ�VKRZHG�LW�WKH�GRRU��
�
� )UHTXHQWO\�WKH�PHVVDJHV�KDYH�PHDQLQJ��WKDW�LV�WKH\�UHIHU�WR�RU�DUH�
FRUUHODWHG�DFFRUGLQJ�WR�VRPH�V\VWHP�ZLWK�FHUWDLQ�SK\VLFDO�RU�FRQFHSWXDO�
HQWLWLHV��7KHVH�VHPDQWLF�DVSHFWV�RI�FRPPXQLFDWLRQ�DUH�LUUHOHYDQW�WR�WKH�
HQJLQHHULQJ�SUREOHP��



�
� 1RQHWKHOHVV��DV�:HDYHU�WRRN�SDLQV�WR�H[SODLQ��WKLV�ZDV�QRW�D�QDUURZ�
YLHZ�RI�FRPPXQLFDWLRQ��2Q�WKH�FRQWUDU\��LW�ZDV�DOO�HQFRPSDVVLQJ��³QRW�
RQO\�ZULWWHQ�DQG�RUDO�VSHHFK��EXW�DOVR�PXVLF��WKH�SLFWRULDO�DUWV��WKH�WKHDWUH��
WKH�EDOOHW��DQG�LQ�IDFW�DOO�KXPDQ�EHKDYLRU�´�1RQKXPDQ�DV�ZHOO��ZK\�
VKRXOG�PDFKLQHV�QRW�KDYH�PHVVDJHV�WR�VHQG"�
� 6KDQQRQ¶V�PRGHO�IRU�FRPPXQLFDWLRQ�ILW�D�VLPSOH�
GLDJUDP²HVVHQWLDOO\�WKH�VDPH�GLDJUDP��E\�QR�FRLQFLGHQFH��DV�LQ�KLV�
VHFUHW�FU\SWRJUDSK\�SDSHU��
�
�

�
� �,OOXVWUDWLRQ�FUHGLW������
�
� $�FRPPXQLFDWLRQ�V\VWHP�PXVW�FRQWDLQ�WKH�IROORZLQJ�HOHPHQWV��
� 7KH�LQIRUPDWLRQ�VRXUFH�LV�WKH�SHUVRQ�RU�PDFKLQH�JHQHUDWLQJ�WKH�
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XQFHUWDLQW\�WKDW�H[LVWV�LQ�WKH�IOLSSLQJ�RI�D�FRLQ��7KH�FRLQ�WRVV�PDNHV�D�
FKRLFH�EHWZHHQ�WZR�SRVVLELOLWLHV�RI�HTXDO�OLNHOLKRRG��LQ�WKLV�FDVH�S��DQG�S��
HDFK�HTXDO�ే�WKH�EDVH���ORJDULWKP�RI�ేLV�í���VR�+� ���ELW��$�VLQJOH�
FKDUDFWHU�FKRVHQ�UDQGRPO\�IURP�DQ�DOSKDEHW�RI����FRQYH\V�PRUH�
LQIRUPDWLRQ����ELWV��WR�EH�H[DFW��EHFDXVH�WKHUH�DUH����SRVVLEOH�PHVVDJHV�
DQG�WKH�ORJDULWKP�RI����LV����$�VWULQJ�RI�������VXFK�FKDUDFWHUV�FDUULHV�
������ELWV²QRW�MXVW�E\�VLPSOH�PXOWLSOLFDWLRQ��EXW�EHFDXVH�WKH�DPRXQW�RI�
LQIRUPDWLRQ�UHSUHVHQWV�WKH�DPRXQW�RI�XQFHUWDLQW\��WKH�QXPEHU�RI�SRVVLEOH�
FKRLFHV��:LWK�������FKDUDFWHUV�LQ�D����FKDUDFWHU�DOSKDEHW��WKHUH�DUH��������
SRVVLEOH�PHVVDJHV��DQG�WKH�ORJDULWKP�RI�WKDW�QXPEHU�LV��������



� 7KLV�LV�ZKHUH�WKH�VWDWLVWLFDO�VWUXFWXUH�RI�QDWXUDO�ODQJXDJHV�UHHQWHUV�
WKH�SLFWXUH��,I�WKH�WKRXVDQG�FKDUDFWHU�PHVVDJH�LV�NQRZQ�WR�EH�(QJOLVK�WH[W��
WKH�QXPEHU�RI�SRVVLEOH�PHVVDJHV�LV�VPDOOHU²PXFK�VPDOOHU��/RRNLQJ�DW�
FRUUHODWLRQV�H[WHQGLQJ�RYHU�HLJKW�OHWWHUV��6KDQQRQ�HVWLPDWHG�WKDW�(QJOLVK�
KDV�D�EXLOW�LQ�UHGXQGDQF\�RI�DERXW����SHUFHQW��WKDW�HDFK�QHZ�FKDUDFWHU�RI�D�
PHVVDJH�FRQYH\V�QRW���ELWV�EXW�RQO\�DERXW������&RQVLGHULQJ�ORQJHU�UDQJH�
VWDWLVWLFDO�HIIHFWV��DW�WKH�OHYHO�RI�VHQWHQFHV�DQG�SDUDJUDSKV��KH�UDLVHG�WKDW�
HVWLPDWH�WR����SHUFHQW²ZDUQLQJ��KRZHYHU��WKDW�VXFK�HVWLPDWHV�EHFRPH�
³PRUH�HUUDWLF�DQG�XQFHUWDLQ��DQG�WKH\�GHSHQG�PRUH�FULWLFDOO\�RQ�WKH�W\SH�
RI�WH[W�LQYROYHG�´Ƈ�2QH�ZD\�WR�PHDVXUH�UHGXQGDQF\�ZDV�FUXGHO\�
HPSLULFDO��FDUU\�RXW�D�SV\FKRORJ\�WHVW�ZLWK�D�KXPDQ�VXEMHFW��7KLV�PHWKRG�
³H[SORLWV�WKH�IDFW�WKDW�DQ\RQH�VSHDNLQJ�D�ODQJXDJH�SRVVHVVHV��LPSOLFLWO\��
DQ�HQRUPRXV�NQRZOHGJH�RI�WKH�VWDWLVWLFV�RI�WKH�ODQJXDJH�´�
�
� )DPLOLDULW\�ZLWK�WKH�ZRUGV��LGLRPV��FOLFKpV�DQG�JUDPPDU�HQDEOHV�KLP�
WR�ILOO�LQ�PLVVLQJ�RU�LQFRUUHFW�OHWWHUV�LQ�SURRI�UHDGLQJ��RU�WR�FRPSOHWH�DQ�
XQILQLVKHG�SKUDVH�LQ�FRQYHUVDWLRQ��
�
� +H�PLJKW�KDYH�VDLG�³KHU�´�EHFDXVH�LQ�SRLQW�RI�IDFW�KLV�WHVW�VXEMHFW�
ZDV�KLV�ZLIH��%HWW\��+H�SXOOHG�D�ERRN�IURP�WKH�VKHOI��LW�ZDV�D�5D\PRQG�
&KDQGOHU�GHWHFWLYH�QRYHO��3LFNXS�RQ�1RRQ�6WUHHW���SXW�KLV�ILQJHU�RQ�D�VKRUW�
SDVVDJH�DW�UDQGRP��DQG�DVNHG�%HWW\�WR�VWDUW�JXHVVLQJ�WKH�OHWWHU��WKHQ�WKH�
QH[W�OHWWHU��WKHQ�WKH�QH[W��7KH�PRUH�WH[W�VKH�VDZ��RI�FRXUVH��WKH�EHWWHU�KHU�
FKDQFHV�RI�JXHVVLQJ�ULJKW��$IWHU�³$�60$//�2%/21*�5($',1*�
/$03�21�7+(´�VKH�JRW�WKH�QH[W�OHWWHU�ZURQJ��%XW�RQFH�VKH�NQHZ�LW�ZDV�
'��VKH�KDG�QR�WURXEOH�JXHVVLQJ�WKH�QH[W�WKUHH�OHWWHUV��6KDQQRQ�REVHUYHG��
³7KH�HUURUV��DV�ZRXOG�EH�H[SHFWHG��RFFXU�PRVW�IUHTXHQWO\�DW�WKH�EHJLQQLQJ�
RI�ZRUGV�DQG�V\OODEOHV�ZKHUH�WKH�OLQH�RI�WKRXJKW�KDV�PRUH�SRVVLELOLW\�RI�
EUDQFKLQJ�RXW�´�
� 4XDQWLI\LQJ�SUHGLFWDELOLW\�DQG�UHGXQGDQF\�LQ�WKLV�ZD\�LV�D�EDFNZDUG�
ZD\�RI�PHDVXULQJ�LQIRUPDWLRQ�FRQWHQW��,I�D�OHWWHU�FDQ�EH�JXHVVHG�IURP�
ZKDW�FRPHV�EHIRUH��LW�LV�UHGXQGDQW��WR�WKH�H[WHQW�WKDW�LW�LV�UHGXQGDQW��LW�
SURYLGHV�QR�QHZ�LQIRUPDWLRQ��,I�(QJOLVK�LV����SHUFHQW�UHGXQGDQW��WKHQ�D�



WKRXVDQG�OHWWHU�PHVVDJH�LQ�(QJOLVK�FDUULHV�RQO\����SHUFHQW�DV�PXFK�
LQIRUPDWLRQ�DV�RQH�WKRXVDQG�OHWWHUV�FKRVHQ�DW�UDQGRP��3DUDGR[LFDO�WKRXJK�
LW�VRXQGHG��UDQGRP�PHVVDJHV�FDUU\�PRUH�LQIRUPDWLRQ��7KH�LPSOLFDWLRQ�
ZDV�WKDW�QDWXUDO�ODQJXDJH�WH[W�FRXOG�EH�HQFRGHG�PRUH�HIILFLHQWO\�IRU�
WUDQVPLVVLRQ�RU�VWRUDJH��
� 6KDQQRQ�GHPRQVWUDWHG�RQH�ZD\�WR�GR�WKLV��DQ�DOJRULWKP�WKDW�H[SORLWV�
GLIIHULQJ�SUREDELOLWLHV�RI�GLIIHUHQW�V\PEROV��$QG�KH�GHOLYHUHG�D�VWXQQLQJ�
SDFNDJH�RI�IXQGDPHQWDO�UHVXOWV��2QH�ZDV�D�IRUPXOD�IRU�FKDQQHO�FDSDFLW\��
WKH�DEVROXWH�VSHHG�OLPLW�RI�DQ\�FRPPXQLFDWLRQ�FKDQQHO��QRZ�NQRZQ�
VLPSO\�DV�WKH�6KDQQRQ�OLPLW���$QRWKHU�ZDV�WKH�GLVFRYHU\�WKDW��ZLWKLQ�WKDW�
OLPLW��LW�PXVW�DOZD\V�EH�SRVVLEOH�WR�GHYLVH�VFKHPHV�RI�HUURU�FRUUHFWLRQ�WKDW�
ZLOO�RYHUFRPH�DQ\�OHYHO�RI�QRLVH��7KH�VHQGHU�PD\�KDYH�WR�GHYRWH�PRUH�
DQG�PRUH�ELWV�WR�FRUUHFWLQJ�HUURUV��PDNLQJ�WUDQVPLVVLRQ�VORZHU�DQG�VORZHU��
EXW�WKH�PHVVDJH�ZLOO�XOWLPDWHO\�JHW�WKURXJK��6KDQQRQ�GLG�QRW�VKRZ�KRZ�WR�
GHVLJQ�VXFK�VFKHPHV��KH�RQO\�SURYHG�WKDW�LW�ZDV�SRVVLEOH��WKHUHE\�
LQVSLULQJ�D�IXWXUH�EUDQFK�RI�FRPSXWHU�VFLHQFH��³7R�PDNH�WKH�FKDQFH�RI�
HUURU�DV�VPDOO�DV�\RX�ZLVK"�1RERG\�KDG�WKRXJKW�RI�WKDW�´�KLV�FROOHDJXH�
5REHUW�)DQR�UHFDOOHG�\HDUV�ODWHU��³+RZ�KH�JRW�WKDW�LQVLJKW��KRZ�KH�FDPH�
WR�EHOLHYH�VXFK�D�WKLQJ��,�GRQ¶W�NQRZ��%XW�DOPRVW�DOO�PRGHUQ�
FRPPXQLFDWLRQ�WKHRU\�LV�EDVHG�RQ�WKDW�ZRUN�´Ƈ�:KHWKHU�UHPRYLQJ�
UHGXQGDQF\�WR�LQFUHDVH�HIILFLHQF\�RU�DGGLQJ�UHGXQGDQF\�WR�HQDEOH�HUURU�
FRUUHFWLRQ��WKH�HQFRGLQJ�GHSHQGV�RQ�NQRZOHGJH�RI�WKH�ODQJXDJH¶V�
VWDWLVWLFDO�VWUXFWXUH�WR�GR�WKH�HQFRGLQJ��,QIRUPDWLRQ�FDQQRW�EH�VHSDUDWHG�
IURP�SUREDELOLWLHV��$�ELW��IXQGDPHQWDOO\��LV�DOZD\V�D�FRLQ�WRVV��
� ,I�WKH�WZR�VLGHV�RI�D�FRLQ�ZHUH�RQH�ZD\�RI�UHSUHVHQWLQJ�D�ELW��
6KDQQRQ�RIIHUHG�D�PRUH�SUDFWLFDO�KDUGZDUH�H[DPSOH�DV�ZHOO��
�
� $�GHYLFH�ZLWK�WZR�VWDEOH�SRVLWLRQV��VXFK�DV�D�UHOD\�RU�D�IOLS�IORS�
FLUFXLW��FDQ�VWRUH�RQH�ELW�RI�LQIRUPDWLRQ��1�VXFK�GHYLFHV�FDQ�VWRUH�1�ELWV��
VLQFH�WKH�WRWDO�QXPEHU�RI�SRVVLEOH�VWDWHV�LV��1�DQG�ORJ��1� �1��
�
� 6KDQQRQ�KDG�VHHQ�GHYLFHV²DUUD\V�RI�UHOD\V��IRU�H[DPSOH²WKDW�
FRXOG�VWRUH�KXQGUHGV��HYHQ�WKRXVDQGV�RI�ELWV��7KDW�VHHPHG�OLNH�D�JUHDW�



PDQ\��$V�KH�ZDV�ILQLVKLQJ�KLV�ZULWH�XS��KH�ZDQGHUHG�RQH�GD\�LQWR�WKH�
RIILFH�RI�D�%HOO�/DEV�FROOHDJXH��:LOOLDP�6KRFNOH\��DQ�(QJOLVKPDQ�LQ�KLV�
WKLUWLHV��6KRFNOH\�EHORQJHG�WR�D�JURXS�RI�VROLG�VWDWH�SK\VLFLVWV�ZRUNLQJ�RQ�
DOWHUQDWLYHV�WR�YDFXXP�WXEHV�IRU�HOHFWURQLFV��DQG�VLWWLQJ�RQ�KLV�GHVN�ZDV�D�
WLQ\�SURWRW\SH��D�SLHFH�RI�VHPLFRQGXFWLQJ�FU\VWDO��³,W¶V�D�VROLG�VWDWH�
DPSOLILHU�´�6KRFNOH\�WROG�6KDQQRQ�Ƈ�$W�WKDW�SRLQW�LW�VWLOO�QHHGHG�D�QDPH��
� 2QH�GD\�LQ�WKH�VXPPHU�RI�������EHIRUH�WKH�ERRN�YHUVLRQ�RI�7KH�
0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ�DSSHDUHG��6KDQQRQ�WRRN�D�SHQFLO�
DQG�D�SLHFH�RI�QRWHERRN�SDSHU��GUHZ�D�OLQH�IURP�WRS�WR�ERWWRP��DQG�ZURWH�
WKH�SRZHUV�RI�WHQ�IURP�����WR�������+H�ODEHOHG�WKLV�D[LV�³ELWV�VWRUDJH�
FDSDFLW\�´Ƈ�+H�EHJDQ�OLVWLQJ�VRPH�LWHPV�WKDW�PLJKW�EH�VDLG�WR�³VWRUH´�
LQIRUPDWLRQ��$�GLJLW�ZKHHO��RI�WKH�NLQG�XVHG�LQ�D�GHVNWRS�DGGLQJ�
PDFKLQH²WHQ�GHFLPDO�GLJLWV²UHSUHVHQWV�MXVW�RYHU���ELWV��$W�MXVW�XQGHU�
����ELWV��KH�ZURWH�³SXQFKHG�FDUG��DOO�FRQILJ��DOORZHG��´�$W�����KH�SXW�
³SDJH�VLQJOH�VSDFHG�W\SLQJ�����SRVVLEOH�V\PEROV��´�1HDU�����KH�ZURWH�
VRPHWKLQJ�RIIEHDW��³JHQHWLF�FRQVWLWXWLRQ�RI�PDQ�´�7KHUH�ZDV�QR�UHDO�
SUHFHGHQW�IRU�WKLV�LQ�FXUUHQW�VFLHQWLILF�WKLQNLQJ��-DPHV�'��:DWVRQ�ZDV�D�
WZHQW\�RQH�\HDU�ROG�VWXGHQW�RI�]RRORJ\�LQ�,QGLDQD��WKH�GLVFRYHU\�RI�WKH�
VWUXFWXUH�RI�'1$�OD\�VHYHUDO�\HDUV�LQ�WKH�IXWXUH��7KLV�ZDV�WKH�ILUVW�WLPH�
DQ\RQH�VXJJHVWHG�WKH�JHQRPH�ZDV�DQ�LQIRUPDWLRQ�VWRUH�PHDVXUDEOH�LQ�ELWV��
6KDQQRQ¶V�JXHVV�ZDV�FRQVHUYDWLYH��E\�DW�OHDVW�IRXU�RUGHUV�RI�PDJQLWXGH��
+H�WKRXJKW�D�³SKRQR�UHFRUG������OHYHOV�´�KHOG�PRUH�LQIRUPDWLRQ��DERXW�
��������ELWV��7R�WKH����PLOOLRQ�OHYHO�KH�DVVLJQHG�D�WKLFN�SURIHVVLRQDO�
MRXUQDO��3URFHHGLQJV�RI�WKH�,QVWLWXWH�RI�5DGLR�(QJLQHHUV��DQG�WR���ELOOLRQ�
WKH�(QF\FORSDHGLD�%ULWDQQLFD��+H�HVWLPDWHG�RQH�KRXU�RI�EURDGFDVW�
WHOHYLVLRQ�DW������ELWV�DQG�RQH�KRXU�RI�³WHFKQLFRORU�PRYLH´�DW�PRUH�WKDQ�D�
WULOOLRQ��)LQDOO\��MXVW�XQGHU�KLV�SHQFLO�PDUN�IRU�����������WULOOLRQ�ELWV��KH�
SXW�WKH�ODUJHVW�LQIRUPDWLRQ�VWRFNSLOH�KH�FRXOG�WKLQN�RI��WKH�/LEUDU\�RI�
&RQJUHVV��
�



� �
� �,OOXVWUDWLRQ�FUHGLW������
�
� Ƈ�7RZDUG�WKH�HQG�RI�KLV�OLIH�*|GHO�ZURWH��³,W�ZDV�RQO\�E\�7XULQJ¶V�
ZRUN�WKDW�LW�EHFDPH�FRPSOHWHO\�FOHDU��WKDW�P\�SURRI�LV�DSSOLFDEOH�WR�HYHU\�
IRUPDO�V\VWHP�FRQWDLQLQJ�DULWKPHWLF�´�
� Ƈ�³QRW�FRQVLGHULQJ�VWDWLVWLFDO�VWUXFWXUH�RYHU�JUHDWHU�GLVWDQFHV�WKDQ�
DERXW�HLJKW�OHWWHUV�´�
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(The Basic Ingredient in Building a Mind)�
�
� ,W�LV�SUREDEO\�GDQJHURXV�WR�XVH�WKLV�WKHRU\�RI�LQIRUPDWLRQ�LQ�ILHOGV�IRU�
ZKLFK�LW�ZDV�QRW�GHVLJQHG��EXW�,�WKLQN�WKH�GDQJHU�ZLOO�QRW�NHHS�SHRSOH�
IURP�XVLQJ�LW��
� ²-��&��5��/LFNOLGHU�������Ƈ�
�
� 0267�0$7+(0$7,&$/�7+(25,(6�WDNH�VKDSH�VORZO\��
6KDQQRQ¶V�LQIRUPDWLRQ�WKHRU\�VSUDQJ�IRUWK�OLNH�$WKHQD��IXOO\�IRUPHG��<HW�
WKH�OLWWOH�ERRN�RI�6KDQQRQ�DQG�:HDYHU�GUHZ�VFDQW�SXEOLF�DWWHQWLRQ�ZKHQ�LW�
DSSHDUHG�LQ�������7KH�ILUVW�UHYLHZ�FDPH�IURP�D�PDWKHPDWLFLDQ��-RVHSK�/��
'RRE��ZKR�FRPSODLQHG�WKDW�LW�ZDV�PRUH�³VXJJHVWLYH´�WKDQ�
PDWKHPDWLFDO²³DQG�LW�LV�QRW�DOZD\V�FOHDU�WKDW�WKH�DXWKRU¶V�PDWKHPDWLFDO�
LQWHQWLRQV�DUH�KRQRUDEOH�´Ƈ�$�ELRORJ\�MRXUQDO�VDLG��³$W�ILUVW�JODQFH��LW�
PLJKW�DSSHDU�WKDW�WKLV�LV�SULPDULO\�DQ�HQJLQHHULQJ�PRQRJUDSK�ZLWK�OLWWOH�RU�
QR�DSSOLFDWLRQ�WR�KXPDQ�SUREOHPV��$FWXDOO\��WKH�WKHRU\�KDV�VRPH�UDWKHU�
H[FLWLQJ�LPSOLFDWLRQV�´Ƈ7KH�3KLORVRSKLFDO�5HYLHZ�VDLG�LW�ZRXOG�EH�D�
PLVWDNH�IRU�SKLORVRSKHUV�WR�RYHUORRN�WKLV�ERRN��³6KDQQRQ�GHYHORSV�D�
FRQFHSW�RI�LQIRUPDWLRQ�ZKLFK��VXUSULVLQJO\�HQRXJK��WXUQV�RXW�WR�EH�DQ�
H[WHQVLRQ�RI�WKH�WKHUPRG\QDPLF�FRQFHSW�RI�HQWURS\�´Ƈ�7KH�VWUDQJHVW�
UHYLHZ�ZDV�EDUHO\�D�UHYLHZ�DW�DOO��ILYH�SDUDJUDSKV�LQ�3K\VLFV�7RGD\��
6HSWHPEHU�������VLJQHG�E\�1RUEHUW�:LHQHU��0DVVDFKXVHWWV�,QVWLWXWH�RI�
7HFKQRORJ\��
� :LHQHU�EHJDQ�ZLWK�D�IDLQWO\�SDWURQL]LQJ�DQHFGRWH��
�
� 6RPH�ILIWHHQ�\HDUV�DJR��D�YHU\�EULJKW�\RXQJ�VWXGHQW�FDPH�WR�WKH�
DXWKRULWLHV�DW�0,7�ZLWK�DQ�LGHD�IRU�D�WKHRU\�RI�HOHFWULF�VZLWFKLQJ�
GHSHQGHQW�RQ�WKH�DOJHEUD�RI�ORJLF��7KH�VWXGHQW�ZDV�&ODXGH�(��6KDQQRQ��
�
� ,Q�WKH�SUHVHQW�ERRN��:LHQHU�FRQWLQXHG���6KDQQRQ��DORQJ�ZLWK�:DUUHQ�
:HDYHU��³KDV�VXPPHG�XS�KLV�YLHZV�RQ�FRPPXQLFDWLRQ�HQJLQHHULQJ�´�



� 7KH�IXQGDPHQWDO�LGHD�GHYHORSHG�E\�6KDQQRQ��VDLG�:LHQHU��³LV�WKDW�RI�
WKH�DPRXQW�RI�LQIRUPDWLRQ�DV�QHJDWLYH�HQWURS\�´�+H�DGGHG�WKDW�KH�
KLPVHOI²³WKH�DXWKRU�RI�WKH�SUHVHQW�UHYLHZ´²KDG�GHYHORSHG�WKH�VDPH�
LGHD�DW�DERXW�WKH�VDPH�WLPH��
� :LHQHU�GHFODUHG�WKH�ERRN�WR�EH�ZRUN�³ZKRVH�RULJLQV�ZHUH�
LQGHSHQGHQW�RI�P\�RZQ�ZRUN��EXW�ZKLFK�KDV�EHHQ�ERXQG�IURP�WKH�
EHJLQQLQJ�WR�P\�LQYHVWLJDWLRQV�E\�FURVV�LQIOXHQFHV�VSUHDGLQJ�LQ�ERWK�
GLUHFWLRQV�´�+H�PHQWLRQHG�³WKRVH�RI�XV�ZKR�KDYH�WULHG�WR�SXUVXH�WKLV�
DQDORJ\�LQWR�WKH�VWXG\�RI�0D[ZHOO¶V�GHPRQ´�DQG�DGGHG�WKDW�PXFK�ZRUN�
UHPDLQHG�WR�EH�GRQH��
� 7KHQ�KH�VXJJHVWHG�WKDW�WKH�WUHDWPHQW�RI�ODQJXDJH�ZDV�LQFRPSOHWH�
ZLWKRXW�JUHDWHU�HPSKDVLV�RQ�WKH�KXPDQ�QHUYRXV�V\VWHP��³QHUYRXV�
UHFHSWLRQ�DQG�WKH�WUDQVPLVVLRQ�RI�ODQJXDJH�LQWR�WKH�EUDLQ��,�VD\�WKHVH�
WKLQJV�QRW�DV�D�KRVWLOH�FULWLFLVP�´�
� )LQDOO\��:LHQHU�FRQFOXGHG�ZLWK�D�SDUDJUDSK�GHYRWHG�WR�DQRWKHU�QHZ�
ERRN��³P\�RZQ�&\EHUQHWLFV�´�%RWK�ERRNV��KH�VDLG��UHSUHVHQW�RSHQLQJ�
VDOYRV�LQ�D�ILHOG�WKDW�SURPLVHV�WR�JURZ�UDSLGO\��
�
� ,Q�P\�ERRN��,�KDYH�WDNHQ�WKH�SULYLOHJH�RI�DQ�DXWKRU�WR�EH�PRUH�
VSHFXODWLYH��DQG�WR�FRYHU�D�ZLGHU�UDQJH�WKDQ�'UV��6KDQQRQ�DQG�:HDYHU�
KDYH�FKRVHQ�WR�GR�«�7KHUH�LV�QRW�RQO\�URRP��EXW�D�GHILQLWH�QHHG�IRU�
GLIIHUHQW�ERRNV��
�
� +H�VDOXWHG�KLV�FROOHDJXHV�IRU�WKHLU�ZHOO�ZRUNHG�DQG�LQGHSHQGHQW�
DSSURDFK²WR�F\EHUQHWLFV��
� 6KDQQRQ��PHDQZKLOH��KDG�DOUHDG\�FRQWULEXWHG�D�VKRUW�UHYLHZ�RI�
:LHQHU¶V�ERRN�WR�WKH�3URFHHGLQJV�RI�WKH�,QVWLWXWH�RI�5DGLR�(QJLQHHUV��
RIIHULQJ�SUDLVH�WKDW�FRXOG�EH�GHVFULEHG�DV�IDLQW��,W�LV�³DQ�H[FHOOHQW�
LQWURGXFWLRQ�´�KH�VDLG�Ƈ�7KHUH�ZDV�D�OLWWOH�WHQVLRQ�EHWZHHQ�WKHVH�PHQ��,W�
FRXOG�EH�IHOW�ZHLJKLQJ�GRZQ�WKH�ORQJ�IRRWQRWH�WKDW�DQFKRUHG�WKH�RSHQLQJ�
SDJH�RI�:HDYHU¶V�SRUWLRQ�RI�7KH�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ��
�
� 'U��6KDQQRQ�KDV�KLPVHOI�HPSKDVL]HG�WKDW�FRPPXQLFDWLRQ�WKHRU\�



RZHV�D�JUHDW�GHEW�WR�3URIHVVRU�1RUEHUW�:LHQHU�IRU�PRVW�RI�LWV�EDVLF�
SKLORVRSK\��3URIHVVRU�:LHQHU��RQ�WKH�RWKHU�KDQG��SRLQWV�RXW�WKDW�PXFK�RI�
6KDQQRQ¶V�HDUO\�ZRUN�RQ�VZLWFKLQJ�DQG�PDWKHPDWLFDO�ORJLF�DQWHGDWHG�KLV�
RZQ�LQWHUHVW�LQ�WKLV�ILHOG��DQG�JHQHURXVO\�DGGV�WKDW�6KDQQRQ�FHUWDLQO\�
GHVHUYHV�FUHGLW�IRU�LQGHSHQGHQW�GHYHORSPHQW�RI�VXFK�IXQGDPHQWDO�DVSHFWV�
RI�WKH�WKHRU\�DV�WKH�LQWURGXFWLRQ�RI�HQWURSLF�LGHDV��
�
� 6KDQQRQ¶V�FROOHDJXH�-RKQ�3LHUFH�ZURWH�ODWHU��³:LHQHU¶V�KHDG�ZDV�
IXOO�RI�KLV�RZQ�ZRUN�«�&RPSHWHQW�SHRSOH�KDYH�WROG�PH�WKDW�:LHQHU��
XQGHU�WKH�PLVDSSUHKHQVLRQ�WKDW�KH�DOUHDG\�NQHZ�ZKDW�6KDQQRQ�KDG�GRQH��
QHYHU�DFWXDOO\�IRXQG�RXW�´Ƈ�
� &\EHUQHWLFV�ZDV�D�FRLQDJH��IXWXUH�EX]]ZRUG��SURSRVHG�ILHOG�RI�VWXG\��
ZRXOG�EH�SKLORVRSKLFDO�PRYHPHQW�HQWLUHO\�FRQFHLYHG�E\�WKLV�EULOOLDQW�DQG�
SULFNO\�WKLQNHU��7KH�ZRUG�KH�WRRN�IURP�WKH�*UHHN�IRU�VWHHUVPDQ��
țȣȕİȡȞȚĲȘı��NXEHUQLWHV��IURP�ZKLFK�FRPHV�DOVR��QRW�FRLQFLGHQWDOO\��WKH�
ZRUG�JRYHUQRU�Ƈ�+H�PHDQW�F\EHUQHWLFV�WR�EH�D�ILHOG�WKDW�ZRXOG�V\QWKHVL]H�
WKH�VWXG\�RI�FRPPXQLFDWLRQ�DQG�FRQWURO��DOVR�WKH�VWXG\�RI�KXPDQ�DQG�
PDFKLQH��1RUEHUW�:LHQHU�KDG�ILUVW�EHFRPH�NQRZQ�WR�WKH�ZRUOG�DV�D�
FXULRVLW\��D�VSRUW��D�SURGLJ\��GULYHQ�DQG�SURPRWHG�E\�KLV�IDWKHU��D�
SURIHVVRU�DW�+DUYDUG��³$�ODG�ZKR�KDV�EHHQ�SURXGO\�WHUPHG�E\�KLV�IULHQGV�
WKH�EULJKWHVW�ER\�LQ�WKH�ZRUOG�´�7KH�1HZ�<RUN�7LPHV�UHSRUWHG�RQ�SDJH���
ZKHQ�KH�ZDV�IRXUWHHQ�\HDUV�ROG��³ZLOO�JUDGXDWH�QH[W�PRQWK�IURP�7XIWV�
&ROOHJH�«�$VLGH�IURP�WKH�IDFW�WKDW�1RUEHUW�:LHQHU¶V�FDSDFLW\�IRU�
OHDUQLQJ�LV�SKHQRPHQDO��KH�LV�DV�RWKHU�ER\V�«�+LV�LQWHQVH�EODFN�H\HV�DUH�
KLV�PRVW�VWULNLQJ�IHDWXUH�´Ƈ�:KHQ�KH�ZURWH�KLV�PHPRLUV��KH�DOZD\V�XVHG�
WKH�ZRUG�SURGLJ\�LQ�WKH�WLWOHV��([�3URGLJ\��0\�&KLOGKRRG�DQG�<RXWK�DQG�,�
$P�D�0DWKHPDWLFLDQ��7KH�/DWHU�/LIH�RI�D�3URGLJ\��
� $IWHU�7XIWV��PDWKHPDWLFV���+DUYDUG�JUDGXDWH�VFKRRO��]RRORJ\���
&RUQHOO��SKLORVRSK\���DQG�+DUYDUG�DJDLQ��:LHQHU�OHIW�IRU�&DPEULGJH��
(QJODQG��ZKHUH�KH�VWXGLHG�V\PEROLF�ORJLF�DQG�3ULQFLSLD�0DWKHPDWLFDZLWK�
%HUWUDQG�5XVVHOO�KLPVHOI��5XVVHOO�ZDV�QRW�HQWLUHO\�FKDUPHG��³$Q�LQIDQW�
SURGLJ\�QDPHG�:LHQHU��3K�'���+DUYDUG���DJHG�����WXUQHG�XS�´�KH�ZURWH�D�
IULHQG��³7KH�\RXWK�KDV�EHHQ�IODWWHUHG��DQG�WKLQNV�KLPVHOI�*RG�



$OPLJKW\²WKHUH�LV�D�SHUSHWXDO�FRQWHVW�EHWZHHQ�KLP�DQG�PH�DV�WR�ZKLFK�LV�
WR�GR�WKH�WHDFKLQJ�´Ƈ�)RU�KLV�SDUW��:LHQHU�GHWHVWHG�5XVVHOO��³+H�LV�DQ�
LFHEHUJ��+LV�PLQG�LPSUHVVHV�RQH�DV�D�NHHQ��FROG��QDUURZ�ORJLFDO�PDFKLQH��
WKDW�FXWV�WKH�XQLYHUVH�LQWR�QHDW�OLWWOH�SDFNHWV��WKDW�PHDVXUH��DV�LW�ZHUH��MXVW�
WKUHH�LQFKHV�HDFK�ZD\�´Ƈ�2Q�KLV�UHWXUQ�WR�WKH�8QLWHG�6WDWHV��:LHQHU�MRLQHG�
WKH�IDFXOW\�RI�0,7�LQ�������WKH�VDPH�\HDU�DV�9DQQHYDU�%XVK��:KHQ�
6KDQQRQ�JRW�WKHUH�LQ�������KH�WRRN�RQH�RI�:LHQHU¶V�PDWKHPDWLFV�FRXUVHV��
:KHQ�ZDU�ORRPHG��:LHQHU�ZDV�RQH�RI�WKH�ILUVW�WR�MRLQ�WKH�KLGGHQ��
VFDWWHUHG�WHDPV�RI�PDWKHPDWLFLDQV�ZRUNLQJ�RQ�DQWLDLUFUDIW�ILUH�FRQWURO��
�

� �
� 125%(57�:,(1(5���������,OOXVWUDWLRQ�FUHGLW������
�
� +H�ZDV�VKRUW�DQG�URWXQG��ZLWK�KHDY\�JODVVHV�DQG�D�0HSKLVWRSKHOLDQ�



JRDWHH��:KHUH�6KDQQRQ¶V�ILUH�FRQWURO�ZRUN�GULOOHG�GRZQ�WR�WKH�VLJQDO�
DPLG�WKH�QRLVH��:LHQHU�VWD\HG�ZLWK�WKH�QRLVH��VZDUPLQJ�IOXFWXDWLRQV�LQ�WKH�
UDGDU�UHFHLYHU��XQSUHGLFWDEOH�GHYLDWLRQV�LQ�IOLJKW�SDWKV��7KH�QRLVH�EHKDYHG�
VWDWLVWLFDOO\��KH�XQGHUVWRRG��OLNH�%URZQLDQ�PRWLRQ��WKH�³H[WUHPHO\�OLYHO\�
DQG�ZKROO\�KDSKD]DUG�PRYHPHQW´�WKDW�YDQ�/HHXZHQKRHN�KDG�REVHUYHG�
WKURXJK�KLV�PLFURVFRSH�LQ�WKH�VHYHQWHHQWK�FHQWXU\��:LHQHU�KDG�
XQGHUWDNHQ�D�WKRURXJKJRLQJ�PDWKHPDWLFDO�WUHDWPHQW�RI�%URZQLDQ�PRWLRQ�
LQ�WKH�����V��7KH�YHU\�GLVFRQWLQXLW\�DSSHDOHG�WR�KLP²QRW�MXVW�WKH�SDUWLFOH�
WUDMHFWRULHV�EXW�WKH�PDWKHPDWLFDO�IXQFWLRQV��WRR��VHHPHG�WR�PLVEHKDYH��
7KLV�ZDV��DV�KH�ZURWH��GLVFUHWH�FKDRV��D�WHUP�WKDW�ZRXOG�QRW�EH�ZHOO�
XQGHUVWRRG�IRU�VHYHUDO�JHQHUDWLRQV��2Q�WKH�ILUH�FRQWURO�SURMHFW��ZKHUH�
6KDQQRQ�PDGH�D�PRGHVW�FRQWULEXWLRQ�WR�WKH�%HOO�/DEV�WHDP��:LHQHU�DQG�
KLV�FROOHDJXH�-XOLDQ�%LJHORZ�SURGXFHG�D�OHJHQGDU\�����SDJH�PRQRJUDSK��
FODVVLILHG�DQG�NQRZQ�WR�WKH�VHYHUDO�GR]HQ�SHRSOH�DOORZHG�WR�VHH�LW�DV�WKH�
<HOORZ�3HULO�EHFDXVH�RI�WKH�FRORU�RI�LWV�ELQGHU�DQG�WKH�GLIILFXOW\�RI�LWV�
WUHDWPHQW��7KH�IRUPDO�WLWOH�ZDV�([WUDSRODWLRQ��,QWHUSRODWLRQ��DQG�
6PRRWKLQJ�RI�6WDWLRQDU\�7LPH�6HULHV��,Q�LW�:LHQHU�GHYHORSHG�D�VWDWLVWLFDO�
PHWKRG�IRU�SUHGLFWLQJ�WKH�IXWXUH�IURP�QRLV\��XQFHUWDLQ��DQG�FRUUXSWHG�GDWD�
DERXW�WKH�SDVW��,W�ZDV�WRR�DPELWLRXV�IRU�WKH�H[LVWLQJ�JXQ�PDFKLQHU\��EXW�KH�
WHVWHG�LW�RQ�9DQQHYDU�%XVK¶V�'LIIHUHQWLDO�$QDO\]HU��%RWK�WKH�DQWLDLUFUDIW�
JXQ��ZLWK�LWV�RSHUDWRU��DQG�WKH�WDUJHW�DLUSODQH��ZLWK�LWV�SLORW��ZHUH�K\EULGV�
RI�PDFKLQH�DQG�KXPDQ��2QH�KDG�WR�SUHGLFW�WKH�EHKDYLRU�RI�WKH�RWKHU��
� :LHQHU�ZDV�DV�ZRUOGO\�DV�6KDQQRQ�ZDV�UHWLFHQW��+H�ZDV�ZHOO�
WUDYHOHG�DQG�SRO\JORW��DPELWLRXV�DQG�VRFLDOO\�DZDUH��KH�WRRN�VFLHQFH�
SHUVRQDOO\�DQG�SDVVLRQDWHO\��+LV�H[SUHVVLRQ�RI�WKH�VHFRQG�ODZ�RI�
WKHUPRG\QDPLFV��IRU�H[DPSOH��ZDV�D�FU\�RI�WKH�KHDUW��
�
� :H�DUH�VZLPPLQJ�XSVWUHDP�DJDLQVW�D�JUHDW�WRUUHQW�RI�GLVRUJDQL]DWLRQ��
ZKLFK�WHQGV�WR�UHGXFH�HYHU\WKLQJ�WR�WKH�KHDW�GHDWK�RI�HTXLOLEULXP�DQG�
VDPHQHVV�«�7KLV�KHDW�GHDWK�LQ�SK\VLFV�KDV�D�FRXQWHUSDUW�LQ�WKH�HWKLFV�RI�
.LHUNHJDDUG��ZKR�SRLQWHG�RXW�WKDW�ZH�OLYH�LQ�D�FKDRWLF�PRUDO�XQLYHUVH��,Q�
WKLV��RXU�PDLQ�REOLJDWLRQ�LV�WR�HVWDEOLVK�DUELWUDU\�HQFODYHV�RI�RUGHU�DQG�
V\VWHP�«�/LNH�WKH�5HG�4XHHQ��ZH�FDQQRW�VWD\�ZKHUH�ZH�DUH�ZLWKRXW�



UXQQLQJ�DV�IDVW�DV�ZH�FDQ�Ƈ�
�
� +H�ZDV�FRQFHUQHG�IRU�KLV�SODFH�LQ�LQWHOOHFWXDO�KLVWRU\��DQG�KH�DLPHG�
KLJK��&\EHUQHWLFV��KH�ZURWH�LQ�KLV�PHPRLUV��DPRXQWHG�WR�³D�QHZ�
LQWHUSUHWDWLRQ�RI�PDQ��RI�PDQ¶V�NQRZOHGJH�RI�WKH�XQLYHUVH��DQG�RI�
VRFLHW\�´Ƈ�:KHUH�6KDQQRQ�VDZ�KLPVHOI�DV�D�PDWKHPDWLFLDQ�DQG�DQ�
HQJLQHHU��:LHQHU�FRQVLGHUHG�KLPVHOI�IRUHPRVW�D�SKLORVRSKHU��DQG�IURP�KLV�
ILUH�FRQWURO�ZRUN�KH�GUHZ�SKLORVRSKLFDO�OHVVRQV�DERXW�SXUSRVH�DQG�
EHKDYLRU��,I�RQH�GHILQHV�EHKDYLRU�FOHYHUO\²³DQ\�FKDQJH�RI�DQ�HQWLW\�ZLWK�
UHVSHFW�WR�LWV�VXUURXQGLQJV´Ƈ²WKHQ�WKH�ZRUG�FDQ�DSSO\�WR�PDFKLQHV�DV�
ZHOO�DV�DQLPDOV��%HKDYLRU�GLUHFWHG�WRZDUG�D�JRDO�LV�SXUSRVHIXO��DQG�WKH�
SXUSRVH�FDQ�VRPHWLPHV�EH�LPSXWHG�WR�WKH�PDFKLQH�UDWKHU�WKDQ�D�KXPDQ�
RSHUDWRU��IRU�H[DPSOH��LQ�WKH�FDVH�RI�D�WDUJHW�VHHNLQJ�PHFKDQLVP��³7KH�
WHUP�VHUYRPHFKDQLVPV�KDV�EHHQ�FRLQHG�SUHFLVHO\�WR�GHVLJQDWH�PDFKLQHV�
ZLWK�DQ�LQWULQVLF�SXUSRVHIXO�EHKDYLRU�´�7KH�NH\�ZDV�FRQWURO��RU�
VHOI�UHJXODWLRQ��
� 7R�DQDO\]H�LW�SURSHUO\�KH�ERUURZHG�DQ�REVFXUH�WHUP�IURP�HOHFWULFDO�
HQJLQHHULQJ��³IHHG�EDFN�´�WKH�UHWXUQ�RI�HQHUJ\�IURP�D�FLUFXLW¶V�RXWSXW�EDFN�
WR�LWV�LQSXW��:KHQ�IHHGEDFN�LV�SRVLWLYH��DV�ZKHQ�WKH�VRXQG�IURP�
ORXGVSHDNHUV�LV�UH�DPSOLILHG�WKURXJK�D�PLFURSKRQH��LW�JURZV�ZLOGO\�RXW�RI�
FRQWURO��%XW�ZKHQ�IHHGEDFN�LV�QHJDWLYH²DV�LQ�WKH�RULJLQDO�PHFKDQLFDO�
JRYHUQRU�RI�VWHDP�HQJLQHV��ILUVW�DQDO\]HG�E\�-DPHV�&OHUN�0D[ZHOO²LW�
FDQ�JXLGH�D�V\VWHP�WRZDUG�HTXLOLEULXP��LW�VHUYHV�DV�DQ�DJHQW�RI�VWDELOLW\��
)HHGEDFN�FDQ�EH�PHFKDQLFDO��WKH�IDVWHU�0D[ZHOO¶V�JRYHUQRU�VSLQV��WKH�
ZLGHU�LWV�DUPV�H[WHQG��DQG�WKH�ZLGHU�LWV�DUPV�H[WHQG��WKH�VORZHU�LW�PXVW�
VSLQ��2U�LW�FDQ�EH�HOHFWULFDO��(LWKHU�ZD\��WKH�NH\�WR�WKH�SURFHVV�LV�
LQIRUPDWLRQ��:KDW�JRYHUQV�WKH�DQWLDLUFUDIW�JXQ��IRU�H[DPSOH��LV�
LQIRUPDWLRQ�DERXW�WKH�SODQH¶V�FRRUGLQDWHV�DQG�DERXW�WKH�SUHYLRXV�SRVLWLRQ�
RI�WKH�JXQ�LWVHOI��:LHQHU¶V�IULHQG�%LJHORZ�HPSKDVL]HG�WKLV��³WKDW�LW�ZDV�
QRW�VRPH�SDUWLFXODU�SK\VLFDO�WKLQJ�VXFK�DV�HQHUJ\�RU�OHQJWK�RU�YROWDJH��EXW�
RQO\�LQIRUPDWLRQ��FRQYH\HG�E\�DQ\�PHDQV��´Ƈ�
� 1HJDWLYH�IHHGEDFN�PXVW�EH�XELTXLWRXV��:LHQHU�IHOW��+H�FRXOG�VHH�LW�DW�
ZRUN�LQ�WKH�FRRUGLQDWLRQ�RI�H\H�DQG�KDQG��JXLGLQJ�WKH�QHUYRXV�V\VWHP�RI�D�



SHUVRQ�SHUIRUPLQJ�DQ�DFWLRQ�DV�RUGLQDU\�DV�SLFNLQJ�XS�D�SHQFLO��+H�
IRFXVHG�HVSHFLDOO\�RQ�QHXURORJLFDO�GLVRUGHUV��PDODGLHV�WKDW�GLVUXSWHG�
SK\VLFDO�FRRUGLQDWLRQ�RU�ODQJXDJH��+H�VDZ�WKHP�TXLWH�VSHFLILFDOO\�DV�FDVHV�
RI�LQIRUPDWLRQ�IHHGEDFN�JRQH�DZU\��YDULHWLHV�RI�DWD[LD��IRU�H[DPSOH��
ZKHUH�VHQVH�PHVVDJHV�DUH�HLWKHU�LQWHUUXSWHG�LQ�WKH�VSLQDO�FRUG�RU�
PLVLQWHUSUHWHG�LQ�WKH�FHUHEHOOXP��+LV�DQDO\VLV�ZDV�GHWDLOHG�DQG�
PDWKHPDWLFDO��ZLWK�HTXDWLRQV²DOPRVW�XQKHDUG�RI�LQ�QHXURORJ\��
0HDQZKLOH��IHHGEDFN�FRQWURO�V\VWHPV�ZHUH�FUHHSLQJ�LQWR�IDFWRU\�DVVHPEO\�
OLQHV��EHFDXVH�D�PHFKDQLFDO�V\VWHP��WRR��FDQ�PRGLI\�LWV�RZQ�EHKDYLRU��
)HHGEDFN�LV�WKH�JRYHUQRU��WKH�VWHHUVPDQ��
� 6R�&\EHUQHWLFV�EHFDPH�WKH�WLWOH�RI�:LHQHU¶V�ILUVW�ERRN��SXEOLVKHG�LQ�
WKH�IDOO�RI������LQ�ERWK�WKH�8QLWHG�6WDWHV�DQG�)UDQFH��6XEWLWOH��&RQWURO�
DQG�&RPPXQLFDWLRQ�LQ�WKH�$QLPDO�DQG�WKH�0DFKLQH��7KH�ERRN�LV�D�
KRGJHSRGJH�RI�QRWLRQV�DQG�DQDO\VLV��DQG��WR�WKH�DVWRQLVKPHQW�RI�LWV�
SXEOLVKHUV��LW�EHFDPH�WKH�\HDU¶V�XQH[SHFWHG�EHVWVHOOHU��7KH�SRSXODU�
$PHULFDQ�QHZV�PDJD]LQHV��7LPH�DQG�1HZVZHHN��ERWK�IHDWXUHG�LW��:LHQHU�
DQG�F\EHUQHWLFV�ZHUH�LGHQWLILHG�ZLWK�D�SKHQRPHQRQ�WKDW�ZDV�EXUVWLQJ�LQWR�
SXEOLF�FRQVFLRXVQHVV�MXVW�DW�WKDW�PRPHQW��FRPSXWLQJ�PDFKLQHV��:LWK�WKH�
HQG�RI�WKH�ZDU��D�YHLO�KDG�EHHQ�OLIWHG�IURP�WKH�ILUVW�XUJHQW�SURMHFWV�LQ�
HOHFWURQLF�FDOFXODWLRQ��SDUWLFXODUO\�WKH�(1,$&��D�WKLUW\�WRQ�PRQVWHU�RI�
YDFXXP�WXEHV��UHOD\V��DQG�KDQG�VROGHUHG�ZLUHV�VWUHWFKLQJ�DFURVV�HLJKW\�
IHHW�DW�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD¶V�HOHFWULFDO�HQJLQHHULQJ�VFKRRO��,W�
FRXOG�VWRUH�DQG�PXOWLSO\�XS�WR�WZHQW\�QXPEHUV�RI�WHQ�GHFLPDO�GLJLWV��WKH�
DUP\�XVHG�LW�WR�FDOFXODWH�DUWLOOHU\�ILULQJ�WDEOHV��7KH�,QWHUQDWLRQDO�%XVLQHVV�
0DFKLQHV�FRPSDQ\��,%0��ZKLFK�SURYLGHG�SXQFKHG�FDUG�PDFKLQHV�IRU�WKH�
DUP\�SURMHFWV��DOVR�EXLOW�D�JLDQW�FDOFXODWLQJ�PDFKLQH�DW�+DUYDUG��WKH�0DUN�
,��,Q�%ULWDLQ��VWLOO�VHFUHW��WKH�FRGH�EUHDNHUV�DW�%OHWFKOH\�3DUN�KDG�JRQH�RQ�
WR�EXLOG�D�YDFXXP�WXEH�FRPSXWLQJ�PDFKLQH�FDOOHG�WKH�&RORVVXV��$ODQ�
7XULQJ�ZDV�EHJLQQLQJ�ZRUN�RQ�DQRWKHU��DW�WKH�8QLYHUVLW\�RI�0DQFKHVWHU��
:KHQ�WKH�SXEOLF�OHDUQHG�DERXW�WKHVH�PDFKLQHV��WKH\�ZHUH�QDWXUDOO\�
WKRXJKW�RI�DV�³EUDLQV�´�(YHU\RQH�DVNHG�WKH�VDPH�TXHVWLRQ��&DQ�PDFKLQHV�
WKLQN"�
� ³7KH\�DUH�JURZLQJ�ZLWK�IHDUIXO�VSHHG�´�GHFODUHG�7LPH�LQ�LWV�\HDU�HQG�



LVVXH��³7KH\�VWDUWHG�E\�VROYLQJ�PDWKHPDWLFDO�HTXDWLRQV�ZLWK�
IODVK�RI�OLJKWQLQJ�UDSLGLW\��1RZ�WKH\�DUH�EHJLQQLQJ�WR�DFW�OLNH�JHQXLQH�
PHFKDQLFDO�EUDLQV�´Ƈ�:LHQHU�HQFRXUDJHG�WKH�VSHFXODWLRQ��LI�QRW�WKH�ZLOG�
LPDJHU\��
�
� 'U��:LHQHU�VHHV�QR�UHDVRQ�ZK\�WKH\�FDQ¶W�OHDUQ�IURP�H[SHULHQFH��OLNH�
PRQVWURXV�DQG�SUHFRFLRXV�FKLOGUHQ�UDFLQJ�WKURXJK�JUDPPDU�VFKRRO��2QH�
VXFK�PHFKDQLFDO�EUDLQ��ULSH�ZLWK�VWRUHG�H[SHULHQFH��PLJKW�UXQ�D�ZKROH�
LQGXVWU\��UHSODFLQJ�QRW�RQO\�PHFKDQLFV�DQG�FOHUNV�EXW�PDQ\�RI�WKH�
H[HFXWLYHV�WRR�«�
�
� $V�PHQ�FRQVWUXFW�EHWWHU�FDOFXODWLQJ�PDFKLQHV��H[SODLQV�:LHQHU��DQG�
DV�WKH\�H[SORUH�WKHLU�RZQ�EUDLQV��WKH�WZR�VHHP�PRUH�	�PRUH�DOLNH��0DQ��
KH�WKLQNV��LV�UHFUHDWLQJ�KLPVHOI��PRQVWURXVO\�PDJQLILHG��LQ�KLV�RZQ�LPDJH��
�
� 0XFK�RI�WKH�VXFFHVV�RI�KLV�ERRN��DEVWUXVH�DQG�XQJDLQO\�DV�LW�ZDV��OD\�
LQ�:LHQHU¶V�DOZD\V�UHWXUQLQJ�KLV�IRFXV�WR�WKH�KXPDQ��QRW�WKH�PDFKLQH��+H�
ZDV�QRW�DV�LQWHUHVWHG�LQ�VKHGGLQJ�OLJKW�RQ�WKH�ULVH�RI�FRPSXWLQJ²WR�ZKLFK��
LQ�DQ\�FDVH��KLV�FRQQHFWLRQV�ZHUH�SHULSKHUDO²DV�LQ�KRZ�FRPSXWLQJ�PLJKW�
VKHG�OLJKW�RQ�KXPDQLW\��+H�FDUHG�SURIRXQGO\��LW�WXUQHG�RXW��DERXW�
XQGHUVWDQGLQJ�PHQWDO�GLVRUGHUV��DERXW�PHFKDQLFDO�SURVWKHVHV��DQG�DERXW�
WKH�VRFLDO�GLVORFDWLRQV�WKDW�PLJKW�IROORZ�WKH�ULVH�RI�VPDUW�PDFKLQHU\��+H�
ZRUULHG�WKDW�LW�ZRXOG�GHYDOXH�WKH�KXPDQ�EUDLQ�DV�IDFWRU\�PDFKLQHU\�KDG�
GHYDOXHG�WKH�KXPDQ�KDQG��
� +H�GHYHORSHG�WKH�KXPDQ�PDFKLQH�SDUDOOHOV�LQ�D�FKDSWHU�WLWOHG�
³&RPSXWLQJ�0DFKLQHV�DQG�WKH�1HUYRXV�6\VWHP�´�)LUVW�KH�ODLG�RXW�D�
GLVWLQFWLRQ�EHWZHHQ�WZR�W\SHV�RI�FRPSXWLQJ�PDFKLQHV��DQDORJ�DQG�GLJLWDO��
WKRXJK�KH�GLG�QRW�\HW�XVH�WKRVH�ZRUGV��7KH�ILUVW�W\SH��OLNH�WKH�%XVK�
'LIIHUHQWLDO�$QDO\]HU��UHSUHVHQWHG�QXPEHUV�DV�PHDVXUHPHQWV�RQ�D�
FRQWLQXRXV�VFDOH��WKH\�ZHUH�DQDORJ\�PDFKLQHV��7KH�RWKHU�NLQG��ZKLFK�KH�
FDOOHG�QXPHULFDO�PDFKLQHV��UHSUHVHQWHG�QXPEHUV�GLUHFWO\�DQG�H[DFWO\��DV�
GHVN�FDOFXODWRUV�GLG��,GHDOO\��WKHVH�GHYLFHV�ZRXOG�XVH�WKH�ELQDU\�QXPEHU�
V\VWHP�IRU�VLPSOLFLW\��)RU�DGYDQFHG�FDOFXODWLRQV�WKH\�ZRXOG�QHHG�WR�



HPSOR\�D�IRUP�RI�ORJLF��:KDW�IRUP"�6KDQQRQ�KDG�DQVZHUHG�WKDW�TXHVWLRQ�
LQ�KLV�PDVWHU¶V�WKHVLV�RI�������DQG�:LHQHU�RIIHUHG�WKH�VDPH�DQVZHU��
�
� WKH�DOJHEUD�RI�ORJLF�SDU�H[FHOOHQFH��RU�WKH�%RROHDQ�DOJHEUD��7KLV�
DOJRULWKP��OLNH�WKH�ELQDU\�DULWKPHWLF��LV�EDVHG�RQ�WKH�GLFKRWRP\��WKH�
FKRLFH�EHWZHHQ�\HV�DQG�QR��WKH�FKRLFH�EHWZHHQ�EHLQJ�LQ�D�FODVV�DQG�
RXWVLGH�Ƈ�
�
� 7KH�EUDLQ��WRR��KH�DUJXHG��LV�DW�OHDVW�SDUWO\�D�ORJLFDO�PDFKLQH��:KHUH�
FRPSXWHUV�HPSOR\�UHOD\V²PHFKDQLFDO��RU�HOHFWURPHFKDQLFDO��RU�SXUHO\�
HOHFWULFDO²WKH�EUDLQ�KDV�QHXURQV��7KHVH�FHOOV�WHQG�WR�EH�LQ�RQH�RI�WZR�
VWDWHV�DW�DQ\�JLYHQ�PRPHQW��DFWLYH��ILULQJ��RU�DW�UHVW��LQ�UHSRVH���6R�WKH\�
PD\�EH�FRQVLGHUHG�UHOD\V�ZLWK�WZR�VWDWHV��7KH\�DUH�FRQQHFWHG�WR�RQH�
DQRWKHU�LQ�YDVW�DUUD\V��DW�SRLQWV�RI�FRQWDFW�NQRZQ�DV�V\QDSVHV��7KH\�
WUDQVPLW�PHVVDJHV��7R�VWRUH�WKH�PHVVDJHV��EUDLQV�KDYH�PHPRU\��
FRPSXWLQJ�PDFKLQHV��WRR��QHHG�SK\VLFDO�VWRUDJH�WKDW�FDQ�EH�FDOOHG�
PHPRU\���+H�NQHZ�ZHOO�WKDW�WKLV�ZDV�D�VLPSOLILHG�SLFWXUH�RI�D�FRPSOH[�
V\VWHP��WKDW�RWKHU�VRUWV�RI�PHVVDJHV��PRUH�DQDORJ�WKDQ�GLJLWDO��VHHPHG�WR�
EH�FDUULHG�FKHPLFDOO\�E\�KRUPRQHV���:LHQHU�VXJJHVWHG��WRR��WKDW�
IXQFWLRQDO�GLVRUGHUV�VXFK�DV�³QHUYRXV�EUHDNGRZQV´�PLJKW�KDYH�FRXVLQV�LQ�
HOHFWURQLFV��'HVLJQHUV�RI�FRPSXWLQJ�PDFKLQHV�PLJKW�QHHG�WR�SODQ�IRU�
XQWLPHO\�IORRGV�RI�GDWD²SHUKDSV�WKH�HTXLYDOHQW�RI�³WUDIILF�SUREOHPV�DQG�
RYHUORDGLQJ�LQ�WKH�QHUYRXV�V\VWHP�´Ƈ�
� %UDLQV�DQG�HOHFWURQLF�FRPSXWHUV�ERWK�XVH�TXDQWLWLHV�RI�HQHUJ\�LQ�
SHUIRUPLQJ�WKHLU�ZRUN�RI�ORJLF²³DOO�RI�ZKLFK�LV�ZDVWHG�DQG�GLVVLSDWHG�LQ�
KHDW�´�WR�EH�FDUULHG�DZD\�E\�WKH�EORRG�RU�E\�YHQWLODWLQJ�DQG�FRROLQJ�
DSSDUDWXV��%XW�WKLV�LV�UHDOO\�EHVLGH�WKH�SRLQW��:LHQHU�VDLG��³,QIRUPDWLRQ�LV�
LQIRUPDWLRQ��QRW�PDWWHU�RU�HQHUJ\��1R�PDWHULDOLVP�ZKLFK�GRHV�QRW�DGPLW�
WKLV�FDQ�VXUYLYH�DW�WKH�SUHVHQW�GD\�´�
� 1RZ�FDPH�D�WLPH�RI�H[FLWHPHQW��
� ³:H�DUH�DJDLQ�LQ�RQH�RI�WKRVH�SURGLJLRXV�SHULRGV�RI�VFLHQWLILF�
SURJUHVV²LQ�LWV�RZQ�ZD\�OLNH�WKH�SUH�6RFUDWLF�SHULRG�´�GHFODUHG�WKH�
JQRPLF��ZKLWH�EHDUGHG�QHXURSK\VLRORJLVW�:DUUHQ�0F&XOORFK�WR�D�PHHWLQJ�



RI�%ULWLVK�SKLORVRSKHUV��+H�WROG�WKHP�WKDW�OLVWHQLQJ�WR�:LHQHU�DQG�YRQ�
1HXPDQQ�SXW�KLP�LQ�PLQG�RI�WKH�GHEDWHV�RI�WKH�DQFLHQWV��$�QHZ�SK\VLFV�
RI�FRPPXQLFDWLRQ�KDG�EHHQ�ERUQ��KH�VDLG��DQG�PHWDSK\VLFV�ZRXOG�QHYHU�
EH�WKH�VDPH��³)RU�WKH�ILUVW�WLPH�LQ�WKH�KLVWRU\�RI�VFLHQFH�ZH�NQRZ�KRZ�ZH�
NQRZ�DQG�KHQFH�DUH�DEOH�WR�VWDWH�LW�FOHDUO\�´Ƈ�+H�RIIHUHG�WKHP�KHUHV\��WKDW�
WKH�NQRZHU�ZDV�D�FRPSXWLQJ�PDFKLQH��WKH�EUDLQ�FRPSRVHG�RI�UHOD\V��
SHUKDSV�WHQ�ELOOLRQ�RI�WKHP��HDFK�UHFHLYLQJ�VLJQDOV�IURP�RWKHU�UHOD\V�DQG�
VHQGLQJ�WKHP�RQZDUG��7KH�VLJQDOV�DUH�TXDQWL]HG��WKH\�HLWKHU�KDSSHQ�RU�GR�
QRW�KDSSHQ��6R�RQFH�DJDLQ�WKH�VWXII�RI�WKH�ZRUOG��KH�VDLG��WXUQV�RXW�WR�EH�
WKH�DWRPV�RI�'HPRFULWXV²³LQGLYLVLEOHV²OHDVWV²ZKLFK�JR�EDWWLQJ�DERXW�
LQ�WKH�YRLG�´�
�
� ,W�LV�D�ZRUOG�IRU�+HUDFOLWXV��DOZD\V�³RQ�WKH�PRYH�´�,�GR�QRW�PHDQ�
PHUHO\�WKDW�HYHU\�UHOD\�LV�LWVHOI�EHLQJ�PRPHQWDULO\�GHVWUR\HG�DQG�
UH�FUHDWHG�OLNH�D�IODPH��EXW�,�PHDQ�WKDW�LWV�EXVLQHVV�LV�ZLWK�LQIRUPDWLRQ�
ZKLFK�SRXUV�LQWR�LW�RYHU�PDQ\�FKDQQHOV��SDVVHV�WKURXJK�LW��HGGLHV�ZLWKLQ�LW�
DQG�HPHUJHV�DJDLQ�WR�WKH�ZRUOG��
�
� 7KDW�WKHVH�LGHDV�ZHUH�VSLOOLQJ�DFURVV�GLVFLSOLQDU\�ERUGHUV�ZDV�GXH�LQ�
ODUJH�SDUW�WR�0F&XOORFK��D�G\QDPR�RI�HFOHFWLFLVP�DQG�FURVV�IHUWLOL]DWLRQ��
6RRQ�DIWHU�WKH�ZDU�KH�EHJDQ�RUJDQL]LQJ�D�VHULHV�RI�FRQIHUHQFHV�DW�WKH�
%HHNPDQ�+RWHO�RQ�3DUN�$YHQXH�LQ�1HZ�<RUN�&LW\��ZLWK�PRQH\�IURP�WKH�
-RVLDK�0DF\�-U��)RXQGDWLRQ��HQGRZHG�LQ�WKH�QLQHWHHQWK�FHQWXU\�E\�KHLUV�RI�
1DQWXFNHW�ZKDOHUV��$�KRVW�RI�VFLHQFHV�ZHUH�FRPLQJ�RI�DJH�DOO�DW�
RQFH²VR�FDOOHG�VRFLDO�VFLHQFHV��OLNH�DQWKURSRORJ\�DQG�SV\FKRORJ\��
ORRNLQJ�IRU�QHZ�PDWKHPDWLFDO�IRRWLQJ��PHGLFDO�RIIVKRRWV�ZLWK�K\EULG�
QDPHV��OLNH�QHXURSK\VLRORJ\��QRW�TXLWH�VFLHQFHV�OLNH�SV\FKRDQDO\VLV²DQG�
0F&XOORFK�LQYLWHG�H[SHUWV�LQ�DOO�WKHVH�ILHOGV��DV�ZHOO�DV�PDWKHPDWLFV�DQG�
HOHFWULFDO�HQJLQHHULQJ��+H�LQVWLWXWHG�D�1RDK¶V�$UN�UXOH��LQYLWLQJ�WZR�RI�
HDFK�VSHFLHV�VR�WKDW�VSHDNHUV�ZRXOG�DOZD\V�KDYH�VRPHRQH�SUHVHQW�ZKR�
FRXOG�VHH�WKURXJK�WKHLU�MDUJRQ�Ƈ�$PRQJ�WKH�FRUH�JURXS�ZHUH�WKH�DOUHDG\�
IDPRXV�DQWKURSRORJLVW�0DUJDUHW�0HDG�DQG�KHU�WKHQ�KXVEDQG�*UHJRU\�
%DWHVRQ��WKH�SV\FKRORJLVWV�/DZUHQFH�.��)UDQN�DQG�+HLQULFK�.O�YHU��DQG�



WKDW�IRUPLGDEOH��VRPHWLPHV�ULYDOURXV�SDLU�RI�PDWKHPDWLFLDQV��:LHQHU�DQG�
YRQ�1HXPDQQ��
� 0HDG��UHFRUGLQJ�WKH�SURFHHGLQJV�LQ�D�VKRUWKDQG�QR�RQH�HOVH�FRXOG�
UHDG��VDLG�VKH�EURNH�D�WRRWK�LQ�WKH�H[FLWHPHQW�RI�WKH�ILUVW�PHHWLQJ�DQG�GLG�
QRW�UHDOL]H�LW�WLOO�DIWHUZDUG��:LHQHU�WROG�WKHP�WKDW�DOO�WKHVH�VFLHQFHV��WKH�
VRFLDO�VFLHQFHV�HVSHFLDOO\��ZHUH�IXQGDPHQWDOO\�WKH�VWXG\�RI�
FRPPXQLFDWLRQ��DQG�WKDW�WKHLU�XQLI\LQJ�LGHD�ZDV�WKH�PHVVDJH�Ƈ�7KH�
PHHWLQJV�EHJDQ�ZLWK�WKH�XQZLHOG\�QDPH�RI�&RQIHUHQFHV�IRU�&LUFXODU�
&DXVDO�DQG�)HHGEDFN�0HFKDQLVPV�LQ�%LRORJLFDO�DQG�6RFLDO�6\VWHPV�DQG�
WKHQ��LQ�GHIHUHQFH�WR�:LHQHU��ZKRVH�QHZ�IDPH�WKH\�HQMR\HG��FKDQJHG�WKDW�
WR�&RQIHUHQFH�RQ�&\EHUQHWLFV��7KURXJKRXW�WKH�FRQIHUHQFHV��LW�EHFDPH�
KDELWXDO�WR�XVH�WKH�QHZ��DZNZDUG��DQG�VOLJKWO\�VXVSHFW�WHUP�LQIRUPDWLRQ�
WKHRU\��6RPH�RI�WKH�GLVFLSOLQHV�ZHUH�PRUH�FRPIRUWDEOH�WKDQ�RWKHUV��,W�ZDV�
IDU�IURP�FOHDU�ZKHUH�LQIRUPDWLRQ�EHORQJHG�LQ�WKHLU�UHVSHFWLYH�ZRUOGYLHZV��
� 7KH�PHHWLQJ�LQ�������RQ�0DUFK����DQG�����EHJDQ�VHOI�FRQVFLRXVO\��
³7KH�VXEMHFW�DQG�WKH�JURXS�KDYH�SURYRNHG�D�WUHPHQGRXV�DPRXQW�RI�
H[WHUQDO�LQWHUHVW�´�VDLG�5DOSK�*HUDUG��D�QHXURVFLHQWLVW�IURP�WKH�8QLYHUVLW\�
RI�&KLFDJR¶V�PHGLFDO�VFKRRO��³DOPRVW�WR�WKH�H[WHQW�RI�D�QDWLRQDO�IDG��7KH\�
KDYH�SURPSWHG�H[WHQVLYH�DUWLFOHV�LQ�VXFK�ZHOO�NQRZQ�VFLHQWLILF�PDJD]LQHV�
DV�7LPH��1HZV�:HHN��DQG�/LIH�´Ƈ�+H�ZDV�UHIHUULQJ��DPRQJ�RWKHUV��WR�
7LPH¶V�FRYHU�VWRU\�HDUOLHU�WKDW�ZLQWHU�WLWOHG�³7KH�7KLQNLQJ�0DFKLQH´�DQG�
IHDWXULQJ�:LHQHU��
�
� 3URIHVVRU�:LHQHU�LV�D�VWRUP\�SHWUHO��KH�ORRNV�PRUH�OLNH�D�VWRUP\�
SXIILQ��RI�PDWKHPDWLFV�DQG�DGMDFHQW�WHUULWRU\�«�7KH�JUHDW�QHZ�FRPSXWHUV��
FULHG�:LHQHU�ZLWK�PLQJOHG�DODUP�DQG�WULXPSK��DUH�«�KDUELQJHUV�RI�D�
ZKROH�QHZ�VFLHQFH�RI�FRPPXQLFDWLRQ�DQG�FRQWURO��ZKLFK�KH�SURPSWO\�
QDPHG�³F\EHUQHWLFV�´�7KH�QHZHVW�PDFKLQHV��:LHQHU�SRLQWHG�RXW��DOUHDG\�
KDYH�DQ�H[WUDRUGLQDU\�UHVHPEODQFH�WR�WKH�KXPDQ�EUDLQ��ERWK�LQ�VWUXFWXUH�
DQG�IXQFWLRQ��6R�IDU��WKH\�KDYH�QR�VHQVHV�RU�³HIIHFWRUV´��DUPV�DQG�OHJV���
EXW�ZK\�VKRXOGQ¶W�WKH\�KDYH"�
�
� ,W�ZDV�WUXH��*HUDUG�VDLG��WKDW�KLV�ILHOG�ZDV�EHLQJ�SURIRXQGO\�DIIHFWHG�



E\�QHZ�ZD\V�RI�WKRXJKW�IURP�FRPPXQLFDWLRQV�HQJLQHHULQJ²KHOSLQJ�WKHP�
WKLQN�RI�D�QHUYH�LPSXOVH�QRW�MXVW�DV�D�³SK\VLFDO�FKHPLFDO�HYHQW´�EXW�DV�D�
VLJQ�RU�D�VLJQDO��6R�LW�ZDV�KHOSIXO�WR�WDNH�OHVVRQV�IURP�³FDOFXODWLQJ�
PDFKLQHV�DQG�FRPPXQLFDWLRQV�V\VWHPV�´�EXW�LW�ZDV�GDQJHURXV��WRR��
�
� 7R�VD\��DV�WKH�SXEOLF�SUHVV�VD\V��WKDW�WKHUHIRUH�WKHVH�PDFKLQHV�DUH�
EUDLQV��DQG�WKDW�RXU�EUDLQV�DUH�QRWKLQJ�EXW�FDOFXODWLQJ�PDFKLQHV��LV�
SUHVXPSWXRXV��2QH�PLJKW�DV�ZHOO�VD\�WKDW�WKH�WHOHVFRSH�LV�DQ�H\H�RU�WKDW�D�
EXOOGR]HU�LV�D�PXVFOH�Ƈ�
�
� :LHQHU�IHOW�KH�KDG�WR�UHVSRQG��³,�KDYH�QRW�EHHQ�DEOH�WR�SUHYHQW�WKHVH�
UHSRUWV�´�KH�VDLG��³EXW�,�KDYH�WULHG�WR�PDNH�WKH�SXEOLFDWLRQV�H[HUFLVH�
UHVWUDLQW��,�VWLOO�GR�QRW�EHOLHYH�WKDW�WKH�XVH�RI�WKH�ZRUG�µWKLQNLQJ¶�LQ�WKHP�LV�
HQWLUHO\�WR�EH�UHSUHKHQGHG�´ƇƇƇ�
� *HUDUG¶V�PDLQ�SXUSRVH�ZDV�WR�WDON�DERXW�ZKHWKHU�WKH�EUDLQ��ZLWK�LWV�
P\VWHULRXV�DUFKLWHFWXUH�RI�QHXURQV��EUDQFKLQJ�GHQGULWH�WUHHV��DQG�FRPSOH[�
LQWHUFRQQHFWLRQV�DOLYH�ZLWKLQ�D�FKHPLFDO�VRXS��FRXOG�SURSHUO\�EH�
GHVFULEHG�DV�DQDORJ�RU�GLJLWDO�Ƈ�*UHJRU\�%DWHVRQ�LQVWDQWO\�LQWHUUXSWHG��KH�
VWLOO�IRXQG�WKLV�GLVWLQFWLRQ�FRQIXVLQJ��,W�ZDV�D�EDVLF�TXHVWLRQ��*HUDUG�RZHG�
KLV�RZQ�XQGHUVWDQGLQJ�WR�³WKH�H[SHUW�WXWHODJH�WKDW�,�KDYH�UHFHLYHG�KHUH��
SULPDULO\�IURP�-RKQ�YRQ�1HXPDQQ´²ZKR�ZDV�VLWWLQJ�ULJKW�WKHUH²EXW�
*HUDUG�WRRN�D�VWDE�DW�LW�DQ\ZD\��$QDORJ�LV�D�VOLGH�UXOH��ZKHUH�QXPEHU�LV�
UHSUHVHQWHG�DV�GLVWDQFH��GLJLWDO�LV�DQ�DEDFXV��ZKHUH�\RX�HLWKHU�FRXQW�D�
EHDG�RU�\RX�GR�QRW��WKHUH¶V�QRWKLQJ�LQ�EHWZHHQ��$�UKHRVWDW²OLJKW�
GLPPHU²LV�DQDORJ��D�ZDOO�VZLWFK�WKDW�VQDSV�RQ�RU�RII��GLJLWDO��%UDLQ�
ZDYHV�DQG�QHXUDO�FKHPLVWU\��VDLG�*HUDUG��DUH�DQDORJ��
� 'LVFXVVLRQ�HQVXHG��9RQ�1HXPDQQ�KDG�SOHQW\�WR�VD\��+H�KDG�ODWHO\�
EHHQ�GHYHORSLQJ�D�³JDPH�WKHRU\�´�ZKLFK�KH�YLHZHG�HIIHFWLYHO\�DV�D�
PDWKHPDWLFV�RI�LQFRPSOHWH�LQIRUPDWLRQ��$QG�KH�ZDV�WDNLQJ�WKH�OHDG�LQ�
GHVLJQLQJ�DQ�DUFKLWHFWXUH�IRU�WKH�QHZ�HOHFWURQLF�FRPSXWHUV��+H�ZDQWHG�WKH�
PRUH�DQDORJ�PLQGHG�RI�WKH�JURXS�WR�WKLQN�PRUH�DEVWUDFWO\²WR�UHFRJQL]H�
WKDW�GLJLWDO�SURFHVVHV�WDNH�SODFH�LQ�D�PHVV\��FRQWLQXRXV�ZRUOG�EXW�DUH�
GLJLWDO�QRQHWKHOHVV��:KHQ�D�QHXURQ�VQDSV�EHWZHHQ�WZR�SRVVLEOH�



VWDWHV²³WKH�VWDWH�RI�WKH�QHUYH�FHOO�ZLWK�QR�PHVVDJH�LQ�LW�DQG�WKH�VWDWH�RI�
WKH�FHOO�ZLWK�D�PHVVDJH�LQ�LW´Ƈ²WKH�FKHPLVWU\�RI�WKLV�WUDQVLWLRQ�PD\�KDYH�
LQWHUPHGLDWH�VKDGLQJV��EXW�IRU�WKHRUHWLFDO�SXUSRVHV�WKH�VKDGLQJV�PD\�EH�
LJQRUHG��,Q�WKH�EUDLQ��KH�VXJJHVWHG��MXVW�DV�LQ�D�FRPSXWHU�PDGH�RI�YDFXXP�
WXEHV��³WKHVH�GLVFUHWH�DFWLRQV�DUH�LQ�UHDOLW\�VLPXODWHG�RQ�WKH�EDFNJURXQG�RI�
FRQWLQXRXV�SURFHVVHV�´�0F&XOORFK�KDG�MXVW�SXW�WKLV�QHDWO\�LQ�D�QHZ�SDSHU�
FDOOHG�³2I�'LJLWDO�&RPSXWHUV�&DOOHG�%UDLQV´��³,Q�WKLV�ZRUOG�LW�VHHPV�EHVW�
WR�KDQGOH�HYHQ�DSSDUHQW�FRQWLQXLWLHV�DV�VRPH�QXPEHUV�RI�VRPH�OLWWOH�
VWHSV�´Ƈ�5HPDLQLQJ�TXLHW�LQ�WKH�DXGLHQFH�ZDV�WKH�QHZ�PDQ�LQ�WKH�JURXS��
&ODXGH�6KDQQRQ��
� 7KH�QH[W�VSHDNHU�ZDV�-��&��5��/LFNOLGHU��DQ�H[SHUW�RQ�VSHHFK�DQG�
VRXQG�IURP�WKH�QHZ�3V\FKR�$FRXVWLF�/DERUDWRU\�DW�+DUYDUG��NQRZQ�WR�
HYHU\RQH�DV�/LFN��+H�ZDV�DQRWKHU�\RXQJ�VFLHQWLVW�ZLWK�KLV�IHHW�LQ�WZR�
GLIIHUHQW�ZRUOGV²SDUW�SV\FKRORJLVW�DQG�SDUW�HOHFWULFDO�HQJLQHHU��/DWHU�WKDW�
\HDU�KH�PRYHG�WR�0,7��ZKHUH�KH�HVWDEOLVKHG�D�QHZ�SV\FKRORJ\�
GHSDUWPHQW�ZLWKLQ�WKH�GHSDUWPHQW�RI�HOHFWULFDO�HQJLQHHULQJ��+H�ZDV�
ZRUNLQJ�RQ�DQ�LGHD�IRU�TXDQWL]LQJ�VSHHFK²WDNLQJ�VSHHFK�ZDYHV�DQG�
UHGXFLQJ�WKHP�WR�WKH�VPDOOHVW�TXDQWLWLHV�WKDW�FRXOG�EH�UHSURGXFHG�E\�D�
³IOLS�IORS�FLUFXLW�´�D�KRPHPDGH�JDGJHW�PDGH�IURP�WZHQW\�ILYH�GROODUV�RI�
YDFXXP�WXEHV��UHVLVWRUV��DQG�FDSDFLWRUV�Ƈ�,W�ZDV�VXUSULVLQJ²HYHQ�WR�
SHRSOH�XVHG�WR�WKH�FUDFNOLQJ�DQG�KLVVLQJ�RI�WHOHSKRQHV²KRZ�IDU�VSHHFK�
FRXOG�EH�UHGXFHG�DQG�VWLOO�UHPDLQ�LQWHOOLJLEOH��6KDQQRQ�OLVWHQHG�FORVHO\��
QRW�MXVW�EHFDXVH�KH�NQHZ�DERXW�WKH�UHOHYDQW�WHOHSKRQH�HQJLQHHULQJ�EXW�
EHFDXVH�KH�KDG�GHDOW�ZLWK�WKH�LVVXHV�LQ�KLV�VHFUHW�ZDU�ZRUN�RQ�DXGLR�
VFUDPEOLQJ��:LHQHU�SHUNHG�XS��WRR��LQ�SDUW�EHFDXVH�RI�D�VSHFLDO�LQWHUHVW�LQ�
SURVWKHWLF�KHDULQJ�DLGV��
� :KHQ�/LFNOLGHU�GHVFULEHG�VRPH�GLVWRUWLRQ�DV�QHLWKHU�OLQHDU�QRU�
ORJDULWKPLF�EXW�³KDOIZD\�EHWZHHQ�´�:LHQHU�LQWHUUXSWHG��
� ³:KDW�GRHV�µKDOIZD\¶�PHDQ"�;�SOXV�6�RYHU�1"´�
� /LFNOLGHU�VLJKHG��³0DWKHPDWLFLDQV�DUH�DOZD\V�GRLQJ�WKDW��WDNLQJ�PH�
XS�RQ�LQH[DFW�VWDWHPHQWV�´Ƈ�%XW�KH�KDG�QR�SUREOHP�ZLWK�WKH�PDWK�DQG�ODWHU�
RIIHUHG�DQ�HVWLPDWH�IRU�KRZ�PXFK�LQIRUPDWLRQ²XVLQJ�6KDQQRQ¶V�QHZ�
WHUPLQRORJ\²FRXOG�EH�VHQW�GRZQ�D�WUDQVPLVVLRQ�OLQH��JLYHQ�D�FHUWDLQ�



EDQGZLGWK��������F\FOHV��DQG�D�FHUWDLQ�VLJQDO�WR�QRLVH�UDWLR�����GHFLEHOV���
QXPEHUV�WKDW�ZHUH�UHDOLVWLF�IRU�FRPPHUFLDO�UDGLR��³,�WKLQN�LW�DSSHDUV�WKDW�
��������ELWV�RI�LQIRUPDWLRQ�FDQ�EH�WUDQVPLWWHG�WKURXJK�VXFK�D�
FRPPXQLFDWLRQ�FKDQQHO´²ELWV�SHU�VHFRQG��KH�PHDQW��7KDW�ZDV�D�
VWDJJHULQJ�QXPEHU��E\�FRPSDULVRQ��KH�FDOFXODWHG�WKH�UDWH�RI�RUGLQDU\�
KXPDQ�VSHHFK�WKLV�ZD\�����SKRQHPHV�SHU�VHFRQG��FKRVHQ�IURP�D�
YRFDEXODU\�RI����SKRQHPHV������³WR�PDNH�LW�HDV\´²WKH�ORJDULWKP�RI�WKH�
QXPEHU�RI�FKRLFHV�LV�����VR�D�UDWH�RI����ELWV�SHU�VHFRQG��³7KLV�DVVXPHV�WKDW�
WKH�SKRQHPHV�DUH�DOO�HTXDOO\�SUREDEOH²´�
� ³<HV�´�LQWHUUXSWHG�:LHQHU�Ƈ�
� ³²DQG�RI�FRXUVH�WKH\�DUH�QRW�´�
� :LHQHU�ZRQGHUHG�ZKHWKHU�DQ\RQH�KDG�WULHG�D�VLPLODU�FDOFXODWLRQ�IRU�
³FRPSUHVVLRQ�IRU�WKH�H\H�´�IRU�WHOHYLVLRQ��+RZ�PXFK�³UHDO�LQIRUPDWLRQ´�LV�
QHFHVVDU\�IRU�LQWHOOLJLELOLW\"�7KRXJK�KH�DGGHG��E\�WKH�ZD\��³,�RIWHQ�
ZRQGHU�ZK\�SHRSOH�WU\�WR�ORRN�DW�WHOHYLVLRQ�´�
� 0DUJDUHW�0HDG�KDG�D�GLIIHUHQW�LVVXH�WR�UDLVH��6KH�GLG�QRW�ZDQW�WKH�
JURXS�WR�IRUJHW�WKDW�PHDQLQJ�FDQ�H[LVW�TXLWH�DSDUW�IURP�SKRQHPHV�DQG�
GLFWLRQDU\�GHILQLWLRQV��³,I�\RX�WDON�DERXW�DQRWKHU�NLQG�RI�LQIRUPDWLRQ�´�VKH�
VDLG��³LI�\RX�DUH�WU\LQJ�WR�FRPPXQLFDWH�WKH�IDFW�WKDW�VRPHERG\�LV�DQJU\��
ZKDW�RUGHU�RI�GLVWRUWLRQ�PLJKW�EH�LQWURGXFHG�WR�WDNH�WKH�DQJHU�RXW�RI�D�
PHVVDJH�WKDW�RWKHUZLVH�ZLOO�FDUU\�H[DFWO\�WKH�VDPH�ZRUGV"´Ƈ�
� 7KDW�HYHQLQJ�6KDQQRQ�WRRN�WKH�IORRU��1HYHU�PLQG�PHDQLQJ��KH�VDLG��
+H�DQQRXQFHG�WKDW��HYHQ�WKRXJK�KLV�WRSLF�ZDV�WKH�UHGXQGDQF\�RI�ZULWWHQ�
(QJOLVK��KH�ZDV�QRW�JRLQJ�WR�EH�LQWHUHVWHG�LQ�PHDQLQJ�DW�DOO��
� +H�ZDV�WDONLQJ�DERXW�LQIRUPDWLRQ�DV�VRPHWKLQJ�WUDQVPLWWHG�IURP�RQH�
SRLQW�WR�DQRWKHU��³,W�PLJKW��IRU�H[DPSOH��EH�D�UDQGRP�VHTXHQFH�RI�GLJLWV��
RU�LW�PLJKW�EH�LQIRUPDWLRQ�IRU�D�JXLGHG�PLVVLOH�RU�D�WHOHYLVLRQ�VLJQDO�´Ƈ�
:KDW�PDWWHUHG�ZDV�WKDW�KH�ZDV�JRLQJ�WR�UHSUHVHQW�WKH�LQIRUPDWLRQ�VRXUFH�
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XQFHUWDLQW\��)XQGDPHQWDOO\��DV�WKH\�ZHUH�UHDOL]LQJ��WKHVH�ZHUH�WKH�VDPH��
7KH�PRUH�LQKHUHQW�RUGHU�H[LVWV�LQ�D�VDPSOH�RI�(QJOLVK�WH[W²RUGHU�LQ�WKH�
IRUP�RI�VWDWLVWLFDO�SDWWHUQV��NQRZQ�FRQVFLRXVO\�RU�XQFRQVFLRXVO\�WR�
VSHDNHUV�RI�WKH�ODQJXDJH²WKH�PRUH�SUHGLFWDELOLW\�WKHUH�LV��DQG�LQ�
6KDQQRQ¶V�WHUPV��WKH�OHVV�LQIRUPDWLRQ�LV�FRQYH\HG�E\�HDFK�VXEVHTXHQW�
OHWWHU��:KHQ�WKH�VXEMHFW�JXHVVHV�WKH�QH[W�OHWWHU�ZLWK�FRQILGHQFH��LW�LV�
UHGXQGDQW��DQG�WKH�DUULYDO�RI�WKH�OHWWHU�FRQWULEXWHV�QR�QHZ�LQIRUPDWLRQ��
,QIRUPDWLRQ�LV�VXUSULVH��
� 7KH�RWKHUV�EULPPHG�ZLWK�TXHVWLRQV�DERXW�GLIIHUHQW�ODQJXDJHV��
GLIIHUHQW�SURVH�VW\OHV��LGHRJUDSKLF�ZULWLQJ��DQG�SKRQHPHV��2QH�
SV\FKRORJLVW�DVNHG�ZKHWKHU�QHZVSDSHU�ZULWLQJ�ZRXOG�ORRN�GLIIHUHQW��
VWDWLVWLFDOO\��IURP�WKH�ZRUN�RI�-DPHV�-R\FH��/HRQDUG�6DYDJH��D�VWDWLVWLFLDQ�
ZKR�ZRUNHG�ZLWK�YRQ�1HXPDQQ��DVNHG�KRZ�6KDQQRQ�FKRVH�D�ERRN�IRU�KLV�
WHVW��DW�UDQGRP"�
� ³,�MXVW�ZDONHG�RYHU�WR�WKH�VKHOI�DQG�FKRVH�RQH�´�
� ³,�ZRXOGQ¶W�FDOO�WKDW�UDQGRP��ZRXOG�\RX"´�VDLG�6DYDJH��³7KHUH�LV�D�
GDQJHU�WKDW�WKH�ERRN�PLJKW�EH�DERXW�HQJLQHHULQJ�´Ƈ�6KDQQRQ�GLG�QRW�WHOO�
WKHP�WKDW�LQ�SRLQW�RI�IDFW�LW�KDG�EHHQ�D�GHWHFWLYH�QRYHO��
� 6RPHRQH�HOVH�ZDQWHG�WR�NQRZ�LI�6KDQQRQ�FRXOG�VD\�ZKHWKHU�EDE\�
WDON�ZRXOG�EH�PRUH�RU�OHVV�SUHGLFWDEOH�WKDQ�WKH�VSHHFK�RI�DQ�DGXOW��
� ³,�WKLQN�PRUH�SUHGLFWDEOH�´�KH�UHSOLHG��³LI�\RX�DUH�IDPLOLDU�ZLWK�WKH�
EDE\�´�
� (QJOLVK�LV�DFWXDOO\�PDQ\�GLIIHUHQW�ODQJXDJHV²DV�PDQ\��SHUKDSV��DV�
WKHUH�DUH�(QJOLVK�VSHDNHUV²HDFK�ZLWK�GLIIHUHQW�VWDWLVWLFV��,W�DOVR�VSDZQV�
DUWLILFLDO�GLDOHFWV��WKH�ODQJXDJH�RI�V\PEROLF�ORJLF��ZLWK�LWV�UHVWULFWHG�DQG�
SUHFLVH�DOSKDEHW��DQG�WKH�ODQJXDJH�RQH�TXHVWLRQHU�FDOOHG�³$LUSODQHVH�´�



HPSOR\HG�E\�FRQWURO�WRZHUV�DQG�SLORWV��$QG�ODQJXDJH�LV�LQ�FRQVWDQW�IOX[��
+HLQ]�YRQ�)RHUVWHU��D�\RXQJ�SK\VLFLVW�IURP�9LHQQD�DQG�DQ�HDUO\�DFRO\WH�RI�
:LWWJHQVWHLQ��ZRQGHUHG�KRZ�WKH�GHJUHH�RI�UHGXQGDQF\�LQ�D�ODQJXDJH�
PLJKW�FKDQJH�DV�WKH�ODQJXDJH�HYROYHG��DQG�HVSHFLDOO\�LQ�WKH�WUDQVLWLRQ�
IURP�RUDO�WR�ZULWWHQ�FXOWXUH��
� 9RQ�)RHUVWHU��OLNH�0DUJDUHW�0HDG�DQG�RWKHUV��IHOW�XQFRPIRUWDEOH�
ZLWK�WKH�QRWLRQ�RI�LQIRUPDWLRQ�ZLWKRXW�PHDQLQJ��³,�ZDQWHG�WR�FDOO�WKH�
ZKROH�RI�ZKDW�WKH\�FDOOHG�LQIRUPDWLRQ�WKHRU\�VLJQDO�WKHRU\�´�KH�VDLG�ODWHU��
³EHFDXVH�LQIRUPDWLRQ�ZDV�QRW�\HW�WKHUH��7KHUH�ZHUH�µEHHS�EHHSV¶�EXW�WKDW�
ZDV�DOO��QR�LQIRUPDWLRQ��7KH�PRPHQW�RQH�WUDQVIRUPV�WKDW�VHW�RI�VLJQDOV�
LQWR�RWKHU�VLJQDOV�RXU�EUDLQ�FDQ�PDNH�DQ�XQGHUVWDQGLQJ�RI��WKHQ�
LQIRUPDWLRQ�LV�ERUQ²LW¶V�QRW�LQ�WKH�EHHSV�´Ƈ�%XW�KH�IRXQG�KLPVHOI�WKLQNLQJ�
RI�WKH�HVVHQFH�RI�ODQJXDJH��LWV�KLVWRU\�LQ�WKH�PLQG�DQG�LQ�WKH�FXOWXUH��LQ�D�
QHZ�ZD\��$W�ILUVW��KH�SRLQWHG�RXW��QR�RQH�LV�FRQVFLRXV�RI�OHWWHUV��RU�
SKRQHPHV��DV�EDVLF�XQLWV�RI�D�ODQJXDJH��
�
� ,¶P�WKLQNLQJ�RI�WKH�ROG�0D\D�WH[WV��WKH�KLHURJO\SKLFV�RI�WKH�
(J\SWLDQV�RU�WKH�6XPHULDQ�WDEOHV�RI�WKH�ILUVW�SHULRG��'XULQJ�WKH�
GHYHORSPHQW�RI�ZULWLQJ�LW�WDNHV�VRPH�FRQVLGHUDEOH�WLPH²RU�DQ�
DFFLGHQW²WR�UHFRJQL]H�WKDW�D�ODQJXDJH�FDQ�EH�VSOLW�LQWR�VPDOOHU�XQLWV�WKDQ�
ZRUGV��H�J���V\OODEOHV�RU�OHWWHUV��,�KDYH�WKH�IHHOLQJ�WKDW�WKHUH�LV�D�IHHGEDFN�
EHWZHHQ�ZULWLQJ�DQG�VSHDNLQJ�Ƈ�
�
� 7KH�GLVFXVVLRQ�FKDQJHG�KLV�PLQG�DERXW�WKH�FHQWUDOLW\�RI�LQIRUPDWLRQ��
+H�DGGHG�DQ�HSLJUDPPDWLF�QRWH�WR�KLV�WUDQVFULSW�RI�WKH�HLJKWK�FRQIHUHQFH��
³,QIRUPDWLRQ�FDQ�EH�FRQVLGHUHG�DV�RUGHU�ZUHQFKHG�IURP�GLVRUGHU�´Ƈ�
� +DUG�DV�6KDQQRQ�WULHG�WR�NHHS�KLV�OLVWHQHUV�IRFXVHG�RQ�KLV�SXUH��
PHDQLQJ�IUHH�GHILQLWLRQ�RI�LQIRUPDWLRQ��WKLV�ZDV�D�JURXS�WKDW�ZRXOG�QRW�
VWHHU�FOHDU�RI�VHPDQWLF�HQWDQJOHPHQWV��7KH\�TXLFNO\�JUDVSHG�6KDQQRQ¶V�
HVVHQWLDO�LGHDV��DQG�WKH\�VSHFXODWHG�IDU�DILHOG��³,I�ZH�FRXOG�DJUHH�WR�GHILQH�
DV�LQIRUPDWLRQ�DQ\WKLQJ�ZKLFK�FKDQJHV�SUREDELOLWLHV�RU�UHGXFHV�
XQFHUWDLQWLHV�´�UHPDUNHG�$OH[�%DYHODV��D�VRFLDO�SV\FKRORJLVW��³FKDQJHV�LQ�
HPRWLRQDO�VHFXULW\�FRXOG�EH�VHHQ�TXLWH�HDVLO\�LQ�WKLV�OLJKW�´�:KDW�DERXW�



JHVWXUHV�RU�IDFLDO�H[SUHVVLRQV��SDWV�RQ�WKH�EDFN�RU�ZLQNV�DFURVV�WKH�WDEOH"�
$V�WKH�SV\FKRORJLVWV�DEVRUEHG�WKLV�DUWLILFLDO�ZD\�RI�WKLQNLQJ�DERXW�VLJQDOV�
DQG�WKH�EUDLQ��WKHLU�ZKROH�GLVFLSOLQH�VWRRG�RQ�WKH�EULQN�RI�D�UDGLFDO�
WUDQVIRUPDWLRQ��
� 5DOSK�*HUDUG��WKH�QHXURVFLHQWLVW��ZDV�UHPLQGHG�RI�D�VWRU\��$�VWUDQJHU�
LV�DW�D�SDUW\�RI�SHRSOH�ZKR�NQRZ�RQH�DQRWKHU�ZHOO��2QH�VD\V��³���´�DQG�
HYHU\RQH�ODXJKV��$QRWKHU�VD\V��³���´�DQG�WKH�SDUW\�URDUV��7KH�VWUDQJHU�
DVNV�ZKDW�LV�JRLQJ�RQ��
�
� +LV�QHLJKERU�VDLG��³:H�KDYH�PDQ\�MRNHV�DQG�ZH�KDYH�WROG�WKHP�VR�
RIWHQ�WKDW�QRZ�ZH�MXVW�XVH�D�QXPEHU�´�7KH�JXHVW�WKRXJKW�KH¶G�WU\�LW��DQG�
DIWHU�D�IHZ�ZRUGV�VDLG��³���´�7KH�UHVSRQVH�ZDV�IHHEOH��³:KDW¶V�WKH�PDWWHU��
LVQ¶W�WKLV�D�MRNH"´�
�
� ³2K��\HV��WKDW�LV�RQH�RI�RXU�YHU\�EHVW�MRNHV��EXW�\RX�GLG�QRW�WHOO�LW�
ZHOO�´Ƈ�
�
� 7KH�QH[W�\HDU�6KDQQRQ�UHWXUQHG�ZLWK�D�URERW��,W�ZDV�QRW�D�YHU\�FOHYHU�
URERW��QRU�OLIHOLNH�LQ�DSSHDUDQFH��EXW�LW�LPSUHVVHG�WKH�F\EHUQHWLFV�JURXS��,W�
VROYHG�PD]HV��7KH\�FDOOHG�LW�6KDQQRQ¶V�UDW��
� +H�ZKHHOHG�RXW�D�FDELQHW�ZLWK�D�ILYH�E\�ILYH�JULG�RQ�LWV�WRS�SDQHO��
3DUWLWLRQV�FRXOG�EH�SODFHG�DURXQG�DQG�EHWZHHQ�DQ\�RI�WKH�WZHQW\�ILYH�
VTXDUHV�WR�PDNH�PD]HV�LQ�GLIIHUHQW�FRQILJXUDWLRQV��$�SLQ�FRXOG�EH�SODFHG�
LQ�DQ\�VTXDUH�WR�VHUYH�DV�WKH�JRDO��DQG�PRYLQJ�DURXQG�WKH�PD]H�ZDV�D�
VHQVLQJ�URG�GULYHQ�E\�D�SDLU�RI�OLWWOH�PRWRUV��RQH�IRU�HDVW�ZHVW�DQG�RQH�IRU�
QRUWK�VRXWK��8QGHU�WKH�KRRG�OD\�DQ�DUUD\�RI�HOHFWULFDO�UHOD\V��DERXW�
VHYHQW\�ILYH�RI�WKHP��LQWHUFRQQHFWHG��VZLWFKLQJ�RQ�DQG�RII�WR�IRUP�WKH�
URERW¶V�³PHPRU\�´�6KDQQRQ�IOLSSHG�WKH�VZLWFK�WR�SRZHU�LW�XS��
� ³:KHQ�WKH�PDFKLQH�ZDV�WXUQHG�RII�´�KH�VDLG��³WKH�UHOD\V�HVVHQWLDOO\�
IRUJRW�HYHU\WKLQJ�WKH\�NQHZ��VR�WKDW�WKH\�DUH�QRZ�VWDUWLQJ�DIUHVK��ZLWK�QR�
NQRZOHGJH�RI�WKH�PD]H�´�+LV�OLVWHQHUV�ZHUH�UDSW��³<RX�VHH�WKH�ILQJHU�QRZ�
H[SORULQJ�WKH�PD]H��KXQWLQJ�IRU�WKH�JRDO��:KHQ�LW�UHDFKHV�WKH�FHQWHU�RI�D�
VTXDUH��WKH�PDFKLQH�PDNHV�D�QHZ�GHFLVLRQ�DV�WR�WKH�QH[W�GLUHFWLRQ�WR�WU\�´Ƈ�



:KHQ�WKH�URG�KLW�D�SDUWLWLRQ��WKH�PRWRUV�UHYHUVHG�DQG�WKH�UHOD\V�UHFRUGHG�
WKH�HYHQW��7KH�PDFKLQH�PDGH�HDFK�³GHFLVLRQ´�EDVHG�RQ�LWV�SUHYLRXV�
³NQRZOHGJH´²LW�ZDV�LPSRVVLEOH�WR�DYRLG�WKHVH�SV\FKRORJLFDO�
ZRUGV²DFFRUGLQJ�WR�D�VWUDWHJ\�6KDQQRQ�KDG�GHVLJQHG��,W�ZDQGHUHG�DERXW�
WKH�VSDFH�E\�WULDO�DQG�HUURU��WXUQLQJ�GRZQ�EOLQG�DOOH\V�DQG�EXPSLQJ�LQWR�
ZDOOV��)LQDOO\��DV�WKH\�DOO�ZDWFKHG��WKH�UDW�IRXQG�WKH�JRDO��D�EHOO�UDQJ��D�
OLJKWEXOE�IODVKHG�RQ��DQG�WKH�PRWRUV�VWRSSHG��
� 7KHQ�6KDQQRQ�SXW�WKH�UDW�EDFN�DW�WKH�VWDUWLQJ�SRLQW�IRU�D�QHZ�UXQ��
7KLV�WLPH�LW�ZHQW�GLUHFWO\�WR�WKH�JRDO�ZLWKRXW�PDNLQJ�DQ\�ZURQJ�WXUQV�RU�
KLWWLQJ�DQ\�SDUWLWLRQV��,W�KDG�³OHDUQHG�´�3ODFHG�LQ�RWKHU��XQH[SORUHG�SDUWV�
RI�WKH�PD]H��LW�ZRXOG�UHYHUW�WR�WULDO�DQG�HUURU�XQWLO��HYHQWXDOO\��³LW�EXLOGV�
XS�D�FRPSOHWH�SDWWHUQ�RI�LQIRUPDWLRQ�DQG�LV�DEOH�WR�UHDFK�WKH�JRDO�GLUHFWO\�
IURP�DQ\�SRLQW�´Ƈ�
� 7R�FDUU\�RXW�WKH�H[SORULQJ�DQG�JRDO�VHHNLQJ�VWUDWHJ\��WKH�PDFKLQH�
KDG�WR�VWRUH�RQH�SLHFH�RI�LQIRUPDWLRQ�IRU�HDFK�VTXDUH�LW�YLVLWHG��QDPHO\��
WKH�GLUHFWLRQ�E\�ZKLFK�LW�ODVW�OHIW�WKH�VTXDUH��7KHUH�ZHUH�RQO\�IRXU�
SRVVLELOLWLHV²QRUWK��ZHVW��VRXWK��HDVW²VR��DV�6KDQQRQ�FDUHIXOO\�H[SODLQHG��
WZR�UHOD\V�ZHUH�DVVLJQHG�DV�PHPRU\�IRU�HDFK�VTXDUH��7ZR�UHOD\V�PHDQW�
WZR�ELWV�RI�LQIRUPDWLRQ��HQRXJK�IRU�D�FKRLFH�DPRQJ�IRXU�DOWHUQDWLYHV��
EHFDXVH�WKHUH�ZHUH�IRXU�SRVVLEOH�VWDWHV��RII�RII��RII�RQ��RQ�RII��DQG�RQ�RQ��
� 1H[W�6KDQQRQ�UHDUUDQJHG�WKH�SDUWLWLRQV�VR�WKDW�WKH�ROG�VROXWLRQ�ZRXOG�
QR�ORQJHU�ZRUN��7KH�PDFKLQH�ZRXOG�WKHQ�³IXPEOH�DURXQG´�WLOO�LW�IRXQG�D�
QHZ�VROXWLRQ��6RPHWLPHV��KRZHYHU��D�SDUWLFXODUO\�DZNZDUG�FRPELQDWLRQ�
RI�SUHYLRXV�PHPRU\�DQG�D�QHZ�PD]H�ZRXOG�SXW�WKH�PDFKLQH�LQ�DQ�HQGOHVV�
ORRS��+H�VKRZHG�WKHP��³:KHQ�LW�DUULYHV�DW�$��LW�UHPHPEHUV�WKDW�WKH�ROG�
VROXWLRQ�VDLG�WR�JR�WR�%��DQG�VR�LW�JRHV�DURXQG�WKH�FLUFOH��$��%��&��'��$��%��
&��'��,W�KDV�HVWDEOLVKHG�D�YLFLRXV�FLUFOH��RU�D�VLQJLQJ�FRQGLWLRQ�´Ƈ�
� ³$�QHXURVLV�´�VDLG�5DOSK�*HUDUG��
� 6KDQQRQ�DGGHG�³DQ�DQWLQHXURWLF�FLUFXLW´��D�FRXQWHU��VHW�WR�EUHDN�RXW�
RI�WKH�ORRS�ZKHQ�WKH�PDFKLQH�UHSHDWHG�WKH�VDPH�VHTXHQFH�VL[�WLPHV��
/HRQDUG�6DYDJH�VDZ�WKDW�WKLV�ZDV�D�ELW�RI�D�FKHDW��³,W�GRHVQ¶W�KDYH�DQ\�
ZD\�WR�UHFRJQL]H�WKDW�LW�LV�µSV\FKR¶²LW�MXVW�UHFRJQL]HV�WKDW�LW�KDV�EHHQ�
JRLQJ�WRR�ORQJ"´�KH�DVNHG��6KDQQRQ�DJUHHG��
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� ³*HRUJH�2UZHOO�VKRXOG�KDYH�VHHQ�WKLV�´�VDLG�+HQU\�%URVLQ��D�
SV\FKLDWULVW��
� $�SHFXOLDULW\�RI�WKH�ZD\�6KDQQRQ�KDG�RUJDQL]HG�WKH�PDFKLQH¶V�
PHPRU\²DVVRFLDWLQJ�D�VLQJOH�GLUHFWLRQ�ZLWK�HDFK�VTXDUH²ZDV�WKDW�WKH�
SDWK�FRXOG�QRW�EH�UHYHUVHG��+DYLQJ�UHDFKHG�WKH�JRDO��WKH�PDFKLQH�GLG�QRW�
³NQRZ´�KRZ�WR�UHWXUQ�WR�LWV�RULJLQ��7KH�NQRZOHGJH��VXFK�DV�LW�ZDV��
HPHUJHG�IURP�ZKDW�6KDQQRQ�FDOOHG�WKH�YHFWRU�ILHOG��WKH�WRWDOLW\�RI�WKH�
WZHQW\�ILYH�GLUHFWLRQDO�YHFWRUV��³<RX�FDQ¶W�VD\�ZKHUH�WKH�VHQVLQJ�ILQJHU�
FDPH�IURP�E\�VWXG\LQJ�WKH�PHPRU\�´�KH�H[SODLQHG��
� ³/LNH�D�PDQ�ZKR�NQRZV�WKH�WRZQ�´�VDLG�0F&XOORFK��³VR�KH�FDQ�JR�
IURP�DQ\�SODFH�WR�DQ\�RWKHU�SODFH��EXW�GRHVQ¶W�DOZD\V�UHPHPEHU�KRZ�KH�
ZHQW�´Ƈ�



� 6KDQQRQ¶V�UDW�ZDV�NLQ�WR�%DEEDJH¶V�VLOYHU�GDQFHU�DQG�WKH�PHWDO�
VZDQV�DQG�ILVKHV�RI�0HUOLQ¶V�0HFKDQLFDO�0XVHXP��DXWRPDWD�SHUIRUPLQJ�D�
VLPXODWLRQ�RI�OLIH��7KH\�QHYHU�IDLOHG�WR�DPD]H�DQG�HQWHUWDLQ��7KH�GDZQ�RI�
WKH�LQIRUPDWLRQ�DJH�EURXJKW�D�ZKROH�QHZ�JHQHUDWLRQ�RI�V\QWKHWLF�PLFH��
EHHWOHV��DQG�WXUWOHV��PDGH�ZLWK�YDFXXP�WXEHV�DQG�WKHQ�WUDQVLVWRUV��7KH\�
ZHUH�FUXGH��DOPRVW�WULYLDO��E\�WKH�VWDQGDUGV�RI�MXVW�D�IHZ�\HDUV�ODWHU��,Q�WKH�
FDVH�RI�WKH�UDW��WKH�FUHDWXUH¶V�WRWDO�PHPRU\�DPRXQWHG�WR�VHYHQW\�ILYH�ELWV��
<HW�6KDQQRQ�FRXOG�IDLUO\�FODLP�WKDW�LW�VROYHG�D�SUREOHP�E\�WULDO�DQG�HUURU��
UHWDLQHG�WKH�VROXWLRQ�DQG�UHSHDWHG�LW�ZLWKRXW�WKH�HUURUV��LQWHJUDWHG�QHZ�
LQIRUPDWLRQ�IURP�IXUWKHU�H[SHULHQFH��DQG�³IRUJRW´�WKH�VROXWLRQ�ZKHQ�
FLUFXPVWDQFHV�FKDQJHG��7KH�PDFKLQH�ZDV�QRW�RQO\�LPLWDWLQJ�OLIHOLNH�
EHKDYLRU��LW�ZDV�SHUIRUPLQJ�IXQFWLRQV�SUHYLRXVO\�UHVHUYHG�IRU�EUDLQV��
� 2QH�FULWLF��'HQQLV�*DERU��D�+XQJDULDQ�HOHFWULFDO�HQJLQHHU�ZKR�ODWHU�
ZRQ�WKH�1REHO�3UL]H�IRU�LQYHQWLQJ�KRORJUDSK\��FRPSODLQHG��³,Q�UHDOLW\�LW�
LV�WKH�PD]H�ZKLFK�UHPHPEHUV��QRW�WKH�PRXVH�´Ƈ�7KLV�ZDV�WUXH�XS�WR�D�
SRLQW��$IWHU�DOO��WKHUH�ZDV�QR�PRXVH��7KH�HOHFWULFDO�UHOD\V�FRXOG�KDYH�EHHQ�
SODFHG�DQ\ZKHUH��DQG�WKH\�KHOG�WKH�PHPRU\��7KH\�EHFDPH��LQ�HIIHFW��D�
PHQWDO�PRGHO�RI�D�PD]H²D�WKHRU\�RI�D�PD]H��
� 7KH�SRVWZDU�8QLWHG�6WDWHV�ZDV�KDUGO\�WKH�RQO\�SODFH�ZKHUH�
ELRORJLVWV�DQG�QHXURVFLHQWLVWV�ZHUH�VXGGHQO\�PDNLQJ�FRPPRQ�FDXVH�ZLWK�
PDWKHPDWLFLDQV�DQG�HOHFWULFDO�HQJLQHHUV²WKRXJK�$PHULFDQV�VRPHWLPHV�
WDONHG�DV�WKRXJK�LW�ZDV��:LHQHU��ZKR�UHFRXQWHG�KLV�WUDYHOV�WR�RWKHU�
FRXQWULHV�DW�VRPH�OHQJWK�LQ�KLV�LQWURGXFWLRQ�WR�&\EHUQHWLFV��ZURWH�
GLVPLVVLYHO\�WKDW�LQ�(QJODQG�KH�KDG�IRXQG�UHVHDUFKHUV�WR�EH�
³ZHOO�LQIRUPHG´�EXW�WKDW�QRW�PXFK�SURJUHVV�KDG�EHHQ�PDGH�³LQ�XQLI\LQJ�
WKH�VXEMHFW�DQG�LQ�SXOOLQJ�WKH�YDULRXV�WKUHDGV�RI�UHVHDUFK�WRJHWKHU�´Ƈ�1HZ�
FDGUHV�RI�%ULWLVK�VFLHQWLVWV�EHJDQ�FRDOHVFLQJ�LQ�UHVSRQVH�WR�LQIRUPDWLRQ�
WKHRU\�DQG�F\EHUQHWLFV�LQ�����²PRVWO\�\RXQJ��ZLWK�IUHVK�H[SHULHQFH�LQ�
FRGH�EUHDNLQJ��UDGDU��DQG�JXQ�FRQWURO��2QH�RI�WKHLU�LGHDV�ZDV�WR�IRUP�D�
GLQLQJ�FOXE�LQ�WKH�(QJOLVK�IDVKLRQ²³OLPLWHG�PHPEHUVKLS�DQG�D�
SRVW�SUDQGLDO�VLWXDWLRQ�´�SURSRVHG�-RKQ�%DWHV��D�SLRQHHU�LQ�
HOHFWURHQFHSKDORJUDSK\��7KLV�UHTXLUHG�FRQVLGHUDEOH�GLVFXVVLRQ�RI�QDPHV��
PHPEHUVKLS�UXOHV��YHQXHV��DQG�HPEOHPV��%DWHV�ZDQWHG�HOHFWULFDOO\�



LQFOLQHG�ELRORJLVWV�DQG�ELRORJLFDOO\�RULHQWHG�HQJLQHHUV�DQG�VXJJHVWHG�
³DERXW�ILIWHHQ�SHRSOH�ZKR�KDG�:LHQHU¶V�LGHDV�EHIRUH�:LHQHU¶V�ERRN�
DSSHDUHG�´Ƈ�7KH\�PHW�IRU�WKH�ILUVW�WLPH�LQ�WKH�EDVHPHQW�RI�WKH�1DWLRQDO�
+RVSLWDO�IRU�1HUYRXV�'LVHDVHV��LQ�%ORRPVEXU\��DQG�GHFLGHG�WR�FDOO�
WKHPVHOYHV�WKH�5DWLR�&OXE²D�QDPH�PHDQLQJ�ZKDWHYHU�DQ\RQH�ZDQWHG��
�7KHLU�FKURQLFOHUV�3KLOLS�+XVEDQGV�DQG�2ZHQ�+ROODQG��ZKR�LQWHUYLHZHG�
PDQ\�RI�WKH�VXUYLYLQJ�PHPEHUV��UHSRUW�WKDW�KDOI�SURQRXQFHG�LW�
5$<�VKH�RK�DQG�KDOI�5$7�HH�RK�Ƈ��)RU�WKHLU�ILUVW�PHHWLQJ�WKH\�LQYLWHG�
:DUUHQ�0F&XOORFK��
� 7KH\�WDONHG�QRW�MXVW�DERXW�XQGHUVWDQGLQJ�EUDLQV�EXW�³GHVLJQLQJ´�
WKHP��$�SV\FKLDWULVW��:��5RVV�$VKE\��DQQRXQFHG�WKDW�KH�ZDV�ZRUNLQJ�RQ�
WKH�LGHD�WKDW�³D�EUDLQ�FRQVLVWLQJ�RI�UDQGRPO\�FRQQHFWHG�LPSUHVVLRQDO�
V\QDSVHV�ZRXOG�DVVXPH�WKH�UHTXLUHG�GHJUHH�RI�RUGHUOLQHVV�DV�D�UHVXOW�RI�
H[SHULHQFH´Ƈ²LQ�RWKHU�ZRUGV��WKDW�WKH�PLQG�LV�D�VHOI�RUJDQL]LQJ�
G\QDPLFDO�V\VWHP��2WKHUV�ZDQWHG�WR�WDON�DERXW�SDWWHUQ�UHFRJQLWLRQ��DERXW�
QRLVH�LQ�WKH�QHUYRXV�V\VWHP��DERXW�URERW�FKHVV�DQG�WKH�SRVVLELOLW\�RI�
PHFKDQLFDO�VHOI�DZDUHQHVV��0F&XOORFK�SXW�LW�WKLV�ZD\��³7KLQN�RI�WKH�EUDLQ�
DV�D�WHOHJUDSKLF�UHOD\��ZKLFK��WULSSHG�E\�D�VLJQDO��HPLWV�DQRWKHU�VLJQDO�´�
5HOD\V�KDG�FRPH�D�ORQJ�ZD\�VLQFH�0RUVH¶V�WLPH��³2I�WKH�PROHFXODU�HYHQWV�
RI�EUDLQV�WKHVH�VLJQDOV�DUH�WKH�DWRPV��(DFK�JRHV�RU�GRHV�QRW�JR�´�7KH�
IXQGDPHQWDO�XQLW�LV�D�FKRLFH��DQG�LW�LV�ELQDU\��³,W�LV�WKH�OHDVW�HYHQW�WKDW�FDQ�
EH�WUXH�RU�IDOVH�´Ƈ�
� 7KH\�DOVR�PDQDJHG�WR�DWWUDFW�$ODQ�7XULQJ��ZKR�SXEOLVKHG�KLV�RZQ�
PDQLIHVWR�ZLWK�D�SURYRFDWLYH�RSHQLQJ�VWDWHPHQW²³,�SURSRVH�WR�FRQVLGHU�
WKH�TXHVWLRQ��µ&DQ�PDFKLQHV�WKLQN"¶�´Ƈ²IROORZHG�E\�D�VO\�DGPLVVLRQ�WKDW�
KH�ZRXOG�GR�VR�ZLWKRXW�HYHQ�WU\LQJ�WR�GHILQH�WKH�WHUPV�PDFKLQH�DQG�WKLQN��
+LV�LGHD�ZDV�WR�UHSODFH�WKH�TXHVWLRQ�ZLWK�D�WHVW�FDOOHG�WKH�,PLWDWLRQ�*DPH��
GHVWLQHG�WR�EHFRPH�IDPRXV�DV�WKH�³7XULQJ�7HVW�´�,Q�LWV�LQLWLDO�IRUP�WKH�
,PLWDWLRQ�*DPH�LQYROYHV�WKUHH�SHRSOH��D�PDQ��D�ZRPDQ��DQG�DQ�
LQWHUURJDWRU��7KH�LQWHUURJDWRU�VLWV�LQ�D�URRP�DSDUW�DQG�SRVHV�TXHVWLRQV�
�LGHDOO\��7XULQJ�VXJJHVWV��E\�ZD\�RI�D�³WHOHSULQWHU�FRPPXQLFDWLQJ�
EHWZHHQ�WKH�WZR�URRPV´���7KH�LQWHUURJDWRU�DLPV�WR�GHWHUPLQH�ZKLFK�LV�WKH�
PDQ�DQG�ZKLFK�LV�WKH�ZRPDQ��2QH�RI�WKH�WZR²VD\��WKH�PDQ²DLPV�WR�



WULFN�WKH�LQWHUURJDWRU��ZKLOH�WKH�RWKHU�DLPV�WR�KHOS�UHYHDO�WKH�WUXWK��³7KH�
EHVW�VWUDWHJ\�IRU�KHU�LV�SUREDEO\�WR�JLYH�WUXWKIXO�DQVZHUV�´�7XULQJ�VXJJHVWV��
³6KH�FDQ�DGG�VXFK�WKLQJV�DV�µ,�DP�WKH�ZRPDQ��GRQ¶W�OLVWHQ�WR�KLP�¶�EXW�LW�
ZLOO�DYDLO�QRWKLQJ�DV�WKH�PDQ�FDQ�PDNH�VLPLODU�UHPDUNV�´�
� %XW�ZKDW�LI�WKH�TXHVWLRQ�LV�QRW�ZKLFK�JHQGHU�EXW�ZKLFK�JHQXV��KXPDQ�
RU�PDFKLQH"�
� ,W�LV�XQGHUVWRRG�WKDW�WKH�HVVHQFH�RI�EHLQJ�KXPDQ�OLHV�LQ�RQH¶V�
³LQWHOOHFWXDO�FDSDFLWLHV´��KHQFH�WKLV�JDPH�RI�GLVHPERGLHG�PHVVDJHV�
WUDQVPLWWHG�EOLQGO\�EHWZHHQ�URRPV��³:H�GR�QRW�ZLVK�WR�SHQDOLVH�WKH�
PDFKLQH�IRU�LWV�LQDELOLW\�WR�VKLQH�LQ�EHDXW\�FRPSHWLWLRQV�´�VD\V�7XULQJ�
GU\O\��³QRU�WR�SHQDOLVH�D�PDQ�IRU�ORVLQJ�LQ�D�UDFH�DJDLQVW�DQ�DHURSODQH�´�
1RU��IRU�WKDW�PDWWHU��IRU�VORZQHVV�LQ�DULWKPHWLF��7XULQJ�RIIHUV�XS�VRPH�
LPDJLQHG�TXHVWLRQV�DQG�DQVZHUV��
�
� 4��3OHDVH�ZULWH�PH�D�VRQQHW�RQ�WKH�VXEMHFW�RI�WKH�)RUWK�%ULGJH��
�
� $��&RXQW�PH�RXW�RQ�WKLV�RQH��,�QHYHU�FRXOG�ZULWH�SRHWU\��
�
� %HIRUH�SURFHHGLQJ�IXUWKHU��KRZHYHU��KH�ILQGV�LW�QHFHVVDU\�WR�H[SODLQ�
MXVW�ZKDW�VRUW�RI�PDFKLQH�KH�KDV�LQ�PLQG��³7KH�SUHVHQW�LQWHUHVW�LQ�
µWKLQNLQJ�PDFKLQHV�¶�´�KH�QRWHV��³KDV�EHHQ�DURXVHG�E\�D�SDUWLFXODU�NLQG�RI�
PDFKLQH��XVXDOO\�FDOOHG�DQ�µHOHFWURQLF�FRPSXWHU¶�RU�µGLJLWDO�FRPSXWHU�¶�´Ƈ�
7KHVH�GHYLFHV�GR�WKH�ZRUN�RI�KXPDQ�FRPSXWHUV��IDVWHU�DQG�PRUH�UHOLDEO\��
7XULQJ�VSHOOV�RXW��DV�6KDQQRQ�KDG�QRW��WKH�QDWXUH�DQG�SURSHUWLHV�RI�WKH�
GLJLWDO�FRPSXWHU��-RKQ�YRQ�1HXPDQQ�KDG�GRQH�WKLV��WRR��LQ�FRQVWUXFWLQJ�D�
VXFFHVVRU�PDFKLQH�WR�(1,$&��7KH�GLJLWDO�FRPSXWHU�FRPSULVHV�WKUHH�SDUWV��
D�³VWRUH�RI�LQIRUPDWLRQ�´�FRUUHVSRQGLQJ�WR�WKH�KXPDQ�FRPSXWHU¶V�PHPRU\�
RU�SDSHU��DQ�³H[HFXWLYH�XQLW�´�ZKLFK�FDUULHV�RXW�LQGLYLGXDO�RSHUDWLRQV��DQG�
D�³FRQWURO�´�ZKLFK�PDQDJHV�D�OLVW�RI�LQVWUXFWLRQV��PDNLQJ�VXUH�WKH\�DUH�
FDUULHG�RXW�LQ�WKH�ULJKW�RUGHU��7KHVH�LQVWUXFWLRQV�DUH�HQFRGHG�DV�QXPEHUV��
7KH\�DUH�VRPHWLPHV�FDOOHG�D�³SURJUDPPH�´�7XULQJ�H[SODLQV��DQG�
FRQVWUXFWLQJ�VXFK�D�OLVW�PD\�EH�FDOOHG�³SURJUDPPLQJ�´�
� 7KH�LGHD�LV�DQ�ROG�RQH��7XULQJ�VD\V��DQG�KH�FLWHV�&KDUOHV�%DEEDJH��



ZKRP�KH�LGHQWLILHV�DV�/XFDVLDQ�3URIHVVRU�RI�0DWKHPDWLFV�DW�&DPEULGJH�
IURP������WR�����²RQFH�VR�IDPRXV��QRZ�DOPRVW�IRUJRWWHQ��7XULQJ�
H[SODLQV�WKDW�%DEEDJH�³KDG�DOO�WKH�HVVHQWLDO�LGHDV´�DQG�³SODQQHG�VXFK�D�
PDFKLQH��FDOOHG�WKH�$QDO\WLFDO�(QJLQH��EXW�LW�ZDV�QHYHU�FRPSOHWHG�´�,W�
ZRXOG�KDYH�XVHG�ZKHHOV�DQG�FDUGV²QRWKLQJ�WR�GR�ZLWK�HOHFWULFLW\��7KH�
H[LVWHQFH��RU�QRQH[LVWHQFH��EXW�DW�OHDVW�QHDU�H[LVWHQFH��RI�%DEEDJH¶V�
HQJLQH�DOORZV�7XULQJ�WR�UHEXW�D�VXSHUVWLWLRQ�KH�VHQVHV�IRUPLQJ�LQ�WKH�
]HLWJHLVW�RI�������3HRSOH�VHHP�WR�IHHO�WKDW�WKH�PDJLF�RI�GLJLWDO�FRPSXWHUV�
LV�HVVHQWLDOO\�HOHFWULFDO��PHDQZKLOH��WKH�QHUYRXV�V\VWHP�LV�DOVR�HOHFWULFDO��
%XW�7XULQJ�LV�DW�SDLQV�WR�WKLQN�RI�FRPSXWDWLRQ�LQ�D�XQLYHUVDO�ZD\��ZKLFK�
PHDQV�LQ�DQ�DEVWUDFW�ZD\��+H�NQRZV�LW�LV�QRW�DERXW�HOHFWULFLW\�DW�DOO��
�
� 6LQFH�%DEEDJH¶V�PDFKLQH�ZDV�QRW�HOHFWULFDO��DQG�VLQFH�DOO�GLJLWDO�
FRPSXWHUV�DUH�LQ�D�VHQVH�HTXLYDOHQW��ZH�VHH�WKDW�WKLV�XVH�RI�HOHFWULFLW\�
FDQQRW�EH�RI�WKHRUHWLFDO�LPSRUWDQFH�«�7KH�IHDWXUH�RI�XVLQJ�HOHFWULFLW\�LV�
WKXV�VHHQ�WR�EH�RQO\�D�YHU\�VXSHUILFLDO�VLPLODULW\�Ƈ�
�
� 7XULQJ¶V�IDPRXV�FRPSXWHU�ZDV�D�PDFKLQH�PDGH�RI�ORJLF��LPDJLQDU\�
WDSH��DUELWUDU\�V\PEROV��,W�KDG�DOO�WKH�WLPH�LQ�WKH�ZRUOG�DQG�XQERXQGHG�
PHPRU\��DQG�LW�FRXOG�GR�DQ\WKLQJ�H[SUHVVLEOH�LQ�VWHSV�DQG�RSHUDWLRQV��,W�
FRXOG�HYHQ�MXGJH�WKH�YDOLGLW\�RI�D�SURRI�LQ�WKH�V\VWHP�RI�3ULQFLSLD�
0DWKHPDWLFD��³,Q�WKH�FDVH�WKDW�WKH�IRUPXOD�LV�QHLWKHU�SURYDEOH�QRU�
GLVSURYDEOH�VXFK�D�PDFKLQH�FHUWDLQO\�GRHV�QRW�EHKDYH�LQ�D�YHU\�
VDWLVIDFWRU\�PDQQHU��IRU�LW�FRQWLQXHV�WR�ZRUN�LQGHILQLWHO\�ZLWKRXW�
SURGXFLQJ�DQ\�UHVXOW�DW�DOO��EXW�WKLV�FDQQRW�EH�UHJDUGHG�DV�YHU\�GLIIHUHQW�
IURP�WKH�UHDFWLRQ�RI�WKH�PDWKHPDWLFLDQV�´Ƈ�6R�7XULQJ�VXSSRVHG�LW�FRXOG�
SOD\�WKH�,PLWDWLRQ�*DPH��
� +H�FRXOG�QRW�SUHWHQG�WR�SURYH�WKDW��RI�FRXUVH��+H�ZDV�PDLQO\�WU\LQJ�
WR�FKDQJH�WKH�WHUPV�RI�D�GHEDWH�KH�FRQVLGHUHG�ODUJHO\�IDWXRXV��+H�RIIHUHG�
D�IHZ�SUHGLFWLRQV�IRU�WKH�KDOI�FHQWXU\�WR�FRPH��WKDW�FRPSXWHUV�ZRXOG�KDYH�
D�VWRUDJH�FDSDFLW\�RI�����ELWV��KH�LPDJLQHG�D�IHZ�YHU\�ODUJH�FRPSXWHUV��KH�
GLG�QRW�IRUHVHH�RXU�IXWXUH�RI�XELTXLWRXV�WLQ\�FRPSXWLQJ�GHYLFHV�ZLWK�
VWRUDJH�PDQ\�PDJQLWXGHV�JUHDWHU�WKDQ�WKDW���DQG�WKDW�WKH\�PLJKW�EH�



SURJUDPPHG�WR�SOD\�WKH�,PLWDWLRQ�*DPH�ZHOO�HQRXJK�WR�IRRO�VRPH�
LQWHUURJDWRUV�IRU�DW�OHDVW�D�IHZ�PLQXWHV��WUXH��DV�IDU�DV�LW�JRHV���
�
� 7KH�RULJLQDO�TXHVWLRQ��³&DQ�PDFKLQHV�WKLQN"´�,�EHOLHYH�WR�EH�WRR�
PHDQLQJOHVV�WR�GHVHUYH�GLVFXVVLRQ��1HYHUWKHOHVV�,�EHOLHYH�WKDW�DW�WKH�HQG�
RI�WKH�FHQWXU\�WKH�XVH�RI�ZRUGV�DQG�JHQHUDO�HGXFDWHG�RSLQLRQ�ZLOO�KDYH�
DOWHUHG�VR�PXFK�WKDW�RQH�ZLOO�EH�DEOH�WR�VSHDN�RI�PDFKLQHV�WKLQNLQJ�
ZLWKRXW�H[SHFWLQJ�WR�EH�FRQWUDGLFWHG�Ƈ�
�
� +H�GLG�QRW�OLYH�WR�VHH�KRZ�DSW�KLV�SURSKHF\�ZDV��,Q������KH�ZDV�
DUUHVWHG�IRU�WKH�FULPH�RI�KRPRVH[XDOLW\��WULHG��FRQYLFWHG��VWULSSHG�RI�KLV�
VHFXULW\�FOHDUDQFH��DQG�VXEMHFWHG�E\�WKH�%ULWLVK�DXWKRULWLHV�WR�D�
KXPLOLDWLQJ��HPDVFXODWLQJ�SURJUDP�RI�HVWURJHQ�LQMHFWLRQV��,Q������KH�WRRN�
KLV�RZQ�OLIH��
� 8QWLO�\HDUV�ODWHU��IHZ�NQHZ�RI�7XULQJ¶V�FUXFLDO�VHFUHW�ZRUN�IRU�KLV�
FRXQWU\�RQ�WKH�(QLJPD�SURMHFW�DW�%OHWFKOH\�3DUN��+LV�LGHDV�RI�WKLQNLQJ�
PDFKLQHV�GLG�DWWUDFW�DWWHQWLRQ��RQ�ERWK�VLGHV�RI�WKH�$WODQWLF��6RPH�RI�WKH�
SHRSOH�ZKR�IRXQG�WKH�QRWLRQ�DEVXUG�RU�HYHQ�IULJKWHQLQJ�DSSHDOHG�WR�
6KDQQRQ�IRU�KLV�RSLQLRQ��KH�VWRRG�VTXDUHO\�ZLWK�7XULQJ��³7KH�LGHD�RI�D�
PDFKLQH�WKLQNLQJ�LV�E\�QR�PHDQV�UHSXJQDQW�WR�DOO�RI�XV�´�6KDQQRQ�WROG�RQH�
HQJLQHHU��³,Q�IDFW��,�ILQG�WKH�FRQYHUVH�LGHD��WKDW�WKH�KXPDQ�EUDLQ�PD\�LWVHOI�
EH�D�PDFKLQH�ZKLFK�FRXOG�EH�GXSOLFDWHG�IXQFWLRQDOO\�ZLWK�LQDQLPDWH�
REMHFWV��TXLWH�DWWUDFWLYH�´�0RUH�XVHIXO��DQ\ZD\��WKDQ�³K\SRWKHFDWLQJ�
LQWDQJLEOH�DQG�XQUHDFKDEOH�µYLWDO�IRUFHV�¶�µVRXOV¶�DQG�WKH�OLNH�´Ƈ�
� &RPSXWHU�VFLHQWLVWV�ZDQWHG�WR�NQRZ�ZKDW�WKHLU�PDFKLQHV�FRXOG�GR��
3V\FKRORJLVWV�ZDQWHG�WR�NQRZ�ZKHWKHU�EUDLQV�DUH�FRPSXWHUV²RU�SHUKDSV�
ZKHWKHU�EUDLQV�DUH�PHUHO\�FRPSXWHUV��$W�PLGFHQWXU\�FRPSXWHU�VFLHQWLVWV�
ZHUH�QHZ��EXW�VR��LQ�WKHLU�ZD\��ZHUH�SV\FKRORJLVWV��
� 3V\FKRORJ\�DW�PLGFHQWXU\�KDG�JURZQ�PRULEXQG��2I�DOO�WKH�VFLHQFHV��
LW�DOZD\V�KDG�WKH�PRVW�GLIILFXOW\�LQ�VD\LQJ�ZKDW�H[DFWO\�LW�VWXGLHG��
2ULJLQDOO\�LWV�REMHFW�ZDV�WKH�VRXO��DV�RSSRVHG�WR�WKH�ERG\��VRPDWRORJ\��
DQG�WKH�EORRG��KHPDWRORJ\���³3V\FKRORJLH�LV�D�GRFWULQH�ZKLFK�VHDUFKHV�
RXW�PDQ¶V�6RXO��DQG�WKH�HIIHFWV�RI�LW��WKLV�LV�WKH�SDUW�ZLWKRXW�ZKLFK�D�PDQ�



FDQQRW�FRQVLVW�´Ƈ�ZURWH�-DPHV�GH�%DFN�LQ�WKH�VHYHQWHHQWK�FHQWXU\��$OPRVW�
E\�GHILQLWLRQ��WKRXJK��WKH�VRXO�ZDV�LQHIIDEOH²KDUGO\�D�WKLQJ�WR�EH�NQRZQ��
&RPSOLFDWLQJ�PDWWHUV�IXUWKHU�ZDV�WKH�HQWDQJOHPHQW��LQ�SV\FKRORJ\�DV�LQ�
QR�RWKHU�ILHOG��RI�WKH�REVHUYHU�ZLWK�WKH�REVHUYHG��,Q�������ZKHQ�LW�ZDV�
VWLOO�PRUH�OLNHO\�WR�EH�FDOOHG�³PHQWDO�SKLORVRSK\�´�'DYLG�%UHZVWHU�
ODPHQWHG�WKDW�QR�RWKHU�GHSDUWPHQW�RI�NQRZOHGJH�KDG�PDGH�VR�OLWWOH�
SURJUHVV�DV�³WKH�VFLHQFH�RI�PLQG��LI�LW�FDQ�EH�FDOOHG�D�VFLHQFH�´Ƈ�
�
� 9LHZHG�DV�PDWHULDO�E\�RQH�LQTXLUHU��DV�VSLULWXDO�E\�DQRWKHU��DQG�E\�
RWKHUV�DV�P\VWHULRXVO\�FRPSRXQGHG�DV�ERWK��WKH�KXPDQ�PLQG�HVFDSHV�
IURP�WKH�FRJQLVDQFH�RI�VHQVH�DQG�UHDVRQ��DQG�OLHV��D�ZDVWH�ILHOG�ZLWK�D�
QRUWKHUQ�H[SRVXUH��XSRQ�ZKLFK�HYHU\�SDVVLQJ�VSHFXODWRU�FDVWV�KLV�PHQWDO�
WDUHV��
�
� 7KH�SDVVLQJ�VSHFXODWRUV�ZHUH�VWLOO�ORRNLQJ�PDLQO\�LQZDUG��DQG�WKH�
OLPLWV�RI�LQWURVSHFWLRQ�ZHUH�DSSDUHQW��/RRNLQJ�IRU�ULJRU��YHULILDELOLW\��DQG�
SHUKDSV�HYHQ�PDWKHPDWLFL]DWLRQ��VWXGHQWV�RI�WKH�PLQG�YHHUHG�LQ�UDGLFDOO\�
GLIIHUHQW�GLUHFWLRQV�E\�WKH�WXUQ�RI�WKH�WZHQWLHWK�FHQWXU\��6LJPXQG�)UHXG¶V�
SDWK�ZDV�RQO\�RQH��,Q�WKH�8QLWHG�6WDWHV��:LOOLDP�-DPHV�FRQVWUXFWHG�D�
GLVFLSOLQH�RI�SV\FKRORJ\�DOPRVW�VLQJOH�KDQGHG²SURIHVVRU�RI�WKH�ILUVW�
XQLYHUVLW\�FRXUVHV��DXWKRU�RI�WKH�ILUVW�FRPSUHKHQVLYH�WH[WERRN²DQG�ZKHQ�
KH�ZDV�GRQH��KH�WKUHZ�XS�KLV�KDQGV��+LV�RZQ�3ULQFLSOHV�RI�3V\FKRORJ\��KH�
ZURWH��ZDV�³D�ORDWKVRPH��GLVWHQGHG��WXPHILHG��EORDWHG��GURSVLFDO�PDVV��
WHVWLI\LQJ�WR�EXW�WZR�IDFWV���VW��WKDW�WKHUH�LV�QR�VXFK�WKLQJ�DV�D�VFLHQFH�RI�
SV\FKRORJ\��DQG��QG��WKDW�:-�LV�DQ�LQFDSDEOH�´Ƈ�
� ,Q�5XVVLD��D�QHZ�VWUDLQ�RI�SV\FKRORJ\�EHJDQ�ZLWK�D�SK\VLRORJLVW��,YDQ�
3HWURYLFK�3DYORY��NQRZQ�IRU�KLV�1REHO�3UL]H±ZLQQLQJ�VWXG\�RI�GLJHVWLRQ��
ZKR�VFRUQHG�WKH�ZRUG�SV\FKRORJ\�DQG�DOO�LWV�DVVRFLDWHG�WHUPLQRORJ\��
-DPHV��LQ�KLV�EHWWHU�PRRGV��FRQVLGHUHG�SV\FKRORJ\�WKH�VFLHQFH�RI�PHQWDO�
OLIH��EXW�IRU�3DYORY�WKHUH�ZDV�QR�PLQG��RQO\�EHKDYLRU��0HQWDO�VWDWHV��
WKRXJKWV��HPRWLRQV��JRDOV��DQG�SXUSRVH²DOO�WKHVH�ZHUH�LQWDQJLEOH��
VXEMHFWLYH��DQG�RXW�RI�UHDFK��7KH\�ERUH�WKH�WDLQW�RI�UHOLJLRQ�DQG�
VXSHUVWLWLRQ��:KDW�-DPHV�KDG�LGHQWLILHG�DV�FHQWUDO�WRSLFV²³WKH�VWUHDP�RI�



WKRXJKW�´�³WKH�FRQVFLRXVQHVV�RI�VHOI�´�WKH�SHUFHSWLRQ�RI�WLPH�DQG�VSDFH��
LPDJLQDWLRQ��UHDVRQLQJ��DQG�ZLOO²KDG�QR�SODFH�LQ�3DYORY¶V�ODERUDWRU\��$OO�
D�VFLHQWLVW�FRXOG�REVHUYH�ZDV�EHKDYLRU��DQG�WKLV��DW�OHDVW��FRXOG�EH�
UHFRUGHG�DQG�PHDVXUHG��7KH�EHKDYLRULVWV��SDUWLFXODUO\�-RKQ�%��:DWVRQ�LQ�
WKH�8QLWHG�6WDWHV�DQG�WKHQ��PRVW�IDPRXVO\��%��)��6NLQQHU��PDGH�D�VFLHQFH�
EDVHG�RQ�VWLPXOXV�DQG�UHVSRQVH��IRRG�SHOOHWV��EHOOV��HOHFWULF�VKRFNV��
VDOLYDWLRQ��OHYHU�SUHVVLQJ��PD]H�UXQQLQJ��:DWVRQ�VDLG�WKDW�WKH�ZKROH�
SXUSRVH�RI�SV\FKRORJ\�ZDV�WR�SUHGLFW�ZKDW�UHVSRQVHV�ZRXOG�IROORZ�D�
JLYHQ�VWLPXOXV�DQG�ZKDW�VWLPXOL�FRXOG�SURGXFH�D�JLYHQ�EHKDYLRU��%HWZHHQ�
VWLPXOXV�DQG�UHVSRQVH�OD\�D�EODFN�ER[��NQRZQ�WR�EH�FRPSRVHG�RI�VHQVH�
RUJDQV��QHXUDO�SDWKZD\V��DQG�PRWRU�IXQFWLRQV��EXW�IXQGDPHQWDOO\�RII�
OLPLWV��,Q�HIIHFW��WKH�EHKDYLRULVWV�ZHUH�VD\LQJ�\HW�DJDLQ�WKDW�WKH�VRXO�LV�
LQHIIDEOH��)RU�D�KDOI�FHQWXU\��WKHLU�UHVHDUFK�SURJUDP�WKULYHG�EHFDXVH�LW�
SURGXFHG�UHVXOWV�DERXW�FRQGLWLRQLQJ�UHIOH[HV�DQG�FRQWUROOLQJ�EHKDYLRU��
� %HKDYLRULVWV�VDLG��DV�WKH�SV\FKRORJLVW�*HRUJH�0LOOHU�SXW�LW�DIWHUZDUG��
³<RX�WDON�DERXW�PHPRU\��\RX�WDON�DERXW�DQWLFLSDWLRQ��\RX�WDON�DERXW�\RXU�
IHHOLQJV��\RX�WDON�DERXW�DOO�WKHVH�PHQWDOLVWLF�WKLQJV��7KDW¶V�PRRQVKLQH��
6KRZ�PH�RQH��SRLQW�WR�RQH�´Ƈ�7KH\�FRXOG�WHDFK�SLJHRQV�WR�SOD\�SLQJ�SRQJ�
DQG�UDWV�WR�UXQ�PD]HV��%XW�E\�PLGFHQWXU\��IUXVWUDWLRQ�KDG�VHW�LQ��7KH�
EHKDYLRULVWV¶�SXULW\�KDG�EHFRPH�D�GRJPD��WKHLU�UHIXVDO�WR�FRQVLGHU�PHQWDO�
VWDWHV�EHFDPH�D�FDJH��DQG�SV\FKRORJLVWV�VWLOO�ZDQWHG�WR�XQGHUVWDQG�ZKDW�
WKH�PLQG�ZDV��
� ,QIRUPDWLRQ�WKHRU\�JDYH�WKHP�D�ZD\�LQ��6FLHQWLVWV�DQDO\]HG�WKH�
SURFHVVLQJ�RI�LQIRUPDWLRQ�DQG�EXLOW�PDFKLQHV�WR�GR�LW��7KH�PDFKLQHV�KDG�
PHPRU\��7KH\�VLPXODWHG�OHDUQLQJ�DQG�JRDO�VHHNLQJ��$�EHKDYLRULVW�UXQQLQJ�
D�UDW�WKURXJK�D�PD]H�ZRXOG�GLVFXVV�WKH�DVVRFLDWLRQ�EHWZHHQ�VWLPXOXV�DQG�
UHVSRQVH�EXW�ZRXOG�UHIXVH�WR�VSHFXODWH�LQ�DQ\�ZD\�DERXW�WKH�PLQG�RI�WKH�
UDW��QRZ�HQJLQHHUV�ZHUH�EXLOGLQJ�PHQWDO�PRGHOV�RI�UDWV�RXW�RI�D�IHZ�
HOHFWULFDO�UHOD\V��7KH\�ZHUH�QRW�MXVW�SU\LQJ�RSHQ�WKH�EODFN�ER[��WKH\�ZHUH�
PDNLQJ�WKHLU�RZQ��6LJQDOV�ZHUH�EHLQJ�WUDQVPLWWHG��HQFRGHG��VWRUHG��DQG�
UHWULHYHG��,QWHUQDO�PRGHOV�RI�WKH�H[WHUQDO�ZRUOG�ZHUH�FUHDWHG�DQG�XSGDWHG��
3V\FKRORJLVWV�WRRN�QRWH��)URP�LQIRUPDWLRQ�WKHRU\�DQG�F\EHUQHWLFV��WKH\�
UHFHLYHG�D�VHW�RI�XVHIXO�PHWDSKRUV�DQG�HYHQ�D�SURGXFWLYH�FRQFHSWXDO�



IUDPHZRUN��6KDQQRQ¶V�UDW�FRXOG�EH�VHHQ�QRW�RQO\�DV�D�YHU\�FUXGH�PRGHO�RI�
WKH�EUDLQ�EXW�DOVR�DV�D�WKHRU\�RI�EHKDYLRU��6XGGHQO\�SV\FKRORJLVWV�ZHUH�
IUHH�WR�WDON�DERXW�SODQV��DOJRULWKPV��V\QWDFWLF�UXOHV��7KH\�FRXOG�LQYHVWLJDWH�
QRW�MXVW�KRZ�OLYLQJ�FUHDWXUHV�UHDFW�WR�WKH�RXWVLGH�ZRUOG�EXW�KRZ�WKH\�
UHSUHVHQW�LW�WR�WKHPVHOYHV��
� 6KDQQRQ¶V�IRUPXODWLRQ�RI�LQIRUPDWLRQ�WKHRU\�VHHPHG�WR�LQYLWH�
UHVHDUFKHUV�WR�ORRN�LQ�D�GLUHFWLRQ�WKDW�KH�KLPVHOI�KDG�QRW�LQWHQGHG��+H�KDG�
GHFODUHG��³7KH�IXQGDPHQWDO�SUREOHP�RI�FRPPXQLFDWLRQ�LV�WKDW�RI�
UHSURGXFLQJ�DW�RQH�SRLQW�HLWKHU�H[DFWO\�RU�DSSUR[LPDWHO\�D�PHVVDJH�
VHOHFWHG�DW�DQRWKHU�SRLQW�´�$�SV\FKRORJLVW�FRXOG�KDUGO\�IDLO�WR�FRQVLGHU�WKH�
FDVH�ZKHUH�WKH�VRXUFH�RI�WKH�PHVVDJH�LV�WKH�RXWVLGH�ZRUOG�DQG�WKH�UHFHLYHU�
LV�WKH�PLQG��
� (DUV�DQG�H\HV�ZHUH�WR�EH�XQGHUVWRRG�DV�PHVVDJH�FKDQQHOV��VR�ZK\�
QRW�WHVW�DQG�PHDVXUH�WKHP�OLNH�PLFURSKRQHV�DQG�FDPHUDV"�³1HZ�FRQFHSWV�
RI�WKH�QDWXUH�DQG�PHDVXUH�RI�LQIRUPDWLRQ�´�ZURWH�+RPHU�-DFREVRQ��D�
FKHPLVW�DW�+XQWHU�&ROOHJH�LQ�1HZ�<RUN��³KDYH�PDGH�LW�SRVVLEOH�WR�VSHFLI\�
TXDQWLWDWLYHO\�WKH�LQIRUPDWLRQDO�FDSDFLW\�RI�WKH�KXPDQ�HDU�´Ƈ�DQG�KH�
SURFHHGHG�WR�GR�VR��7KHQ�KH�GLG�WKH�VDPH�IRU�WKH�H\H��DUULYLQJ�DW�DQ�
HVWLPDWH�IRXU�KXQGUHG�WLPHV�JUHDWHU��LQ�ELWV�SHU�VHFRQG��0DQ\�PRUH�VXEWOH�
NLQGV�RI�H[SHULPHQWV�ZHUH�VXGGHQO\�IDLU�JDPH��VRPH�RI�WKHP�GLUHFWO\�
VXJJHVWHG�E\�6KDQQRQ¶V�ZRUN�RQ�QRLVH�DQG�UHGXQGDQF\��$�JURXS�LQ������
WHVWHG�WKH�OLNHOLKRRG�WKDW�OLVWHQHUV�ZRXOG�KHDU�D�ZRUG�FRUUHFWO\�ZKHQ�WKH\�
NQHZ�LW�ZDV�RQH�RI�MXVW�D�IHZ�DOWHUQDWLYHV��DV�RSSRVHG�WR�PDQ\�
DOWHUQDWLYHV�Ƈ�,W�VHHPHG�REYLRXV�EXW�KDG�QHYHU�EHHQ�GRQH��([SHULPHQWHUV�
H[SORUHG�WKH�HIIHFW�RI�WU\LQJ�WR�XQGHUVWDQG�WZR�FRQYHUVDWLRQV�DW�RQFH��
7KH\�EHJDQ�FRQVLGHULQJ�KRZ�PXFK�LQIRUPDWLRQ�DQ�HQVHPEOH�RI�LWHPV�
FRQWDLQHG²GLJLWV�RU�OHWWHUV�RU�ZRUGV²DQG�KRZ�PXFK�FRXOG�EH�
XQGHUVWRRG�RU�UHPHPEHUHG��,Q�VWDQGDUG�H[SHULPHQWV��ZLWK�VSHHFK�DQG�
EX]]HUV�DQG�NH\�SUHVVLQJ�DQG�IRRW�WDSSLQJ��WKH�ODQJXDJH�RI�VWLPXOXV�DQG�
UHVSRQVH�EHJDQ�WR�JLYH�ZD\�WR�WUDQVPLVVLRQ�DQG�UHFHSWLRQ�RI�LQIRUPDWLRQ��
� )RU�D�EULHI�SHULRG��UHVHDUFKHUV�GLVFXVVHG�WKH�WUDQVLWLRQ�H[SOLFLWO\��
ODWHU�LW�EHFDPH�LQYLVLEOH��'RQDOG�%URDGEHQW��DQ�(QJOLVK�H[SHULPHQWDO�
SV\FKRORJLVW�H[SORULQJ�LVVXHV�RI�DWWHQWLRQ�DQG�VKRUW�WHUP�PHPRU\��ZURWH�



RI�RQH�H[SHULPHQW�LQ�������³7KH�GLIIHUHQFH�EHWZHHQ�D�GHVFULSWLRQ�RI�WKH�
UHVXOWV�LQ�WHUPV�RI�VWLPXOXV�DQG�UHVSRQVH��DQG�D�GHVFULSWLRQ�LQ�LQIRUPDWLRQ�
WKHRU\�WHUPV��EHFRPHV�PRVW�PDUNHG�«�2QH�FRXOG�QR�GRXEW�GHYHORS�DQ�
DGHTXDWH�GHVFULSWLRQ�RI�WKH�UHVXOWV�LQ�6�5�WHUPV�«�EXW�VXFK�D�GHVFULSWLRQ�
LV�FOXPV\�FRPSDUHG�WR�WKH�LQIRUPDWLRQ�WKHRU\�GHVFULSWLRQ�´Ƈ�%URDGEHQW�
IRXQGHG�DQ�DSSOLHG�SV\FKRORJ\�GLYLVLRQ�DW�&DPEULGJH�8QLYHUVLW\��DQG�D�
IORRG�RI�UHVHDUFK�IROORZHG��WKHUH�DQG�HOVHZKHUH��LQ�WKH�JHQHUDO�UHDOP�RI�
KRZ�SHRSOH�KDQGOH�LQIRUPDWLRQ��HIIHFWV�RI�QRLVH�RQ�SHUIRUPDQFH��VHOHFWLYH�
DWWHQWLRQ�DQG�ILOWHULQJ�RI�SHUFHSWLRQ��VKRUW�WHUP�DQG�ORQJ�WHUP�PHPRU\��
SDWWHUQ�UHFRJQLWLRQ��SUREOHP�VROYLQJ��$QG�ZKHUH�GLG�ORJLF�EHORQJ"�7R�
SV\FKRORJ\�RU�WR�FRPSXWHU�VFLHQFH"�6XUHO\�QRW�MXVW�WR�SKLORVRSK\��
� $Q�LQIOXHQWLDO�FRXQWHUSDUW�RI�%URDGEHQW¶V�LQ�WKH�8QLWHG�6WDWHV�ZDV�
*HRUJH�0LOOHU��ZKR�KHOSHG�IRXQG�WKH�&HQWHU�IRU�&RJQLWLYH�6WXGLHV�DW�
+DUYDUG�LQ�������+H�ZDV�DOUHDG\�IDPRXV�IRU�D�SDSHU�SXEOLVKHG�LQ������
XQGHU�WKH�VOLJKWO\�ZKLPVLFDO�WLWOH�³7KH�0DJLFDO�1XPEHU�6HYHQ��3OXV�RU�
0LQXV�7ZR��6RPH�/LPLWV�RQ�2XU�&DSDFLW\�IRU�3URFHVVLQJ�,QIRUPDWLRQ�´Ƈ�
6HYHQ�VHHPHG�WR�EH�WKH�QXPEHU�RI�LWHPV�WKDW�PRVW�SHRSOH�FRXOG�KROG�LQ�
ZRUNLQJ�PHPRU\�DW�DQ\�RQH�WLPH��VHYHQ�GLJLWV��WKH�W\SLFDO�$PHULFDQ�
WHOHSKRQH�QXPEHU�RI�WKH�WLPH���VHYHQ�ZRUGV��RU�VHYHQ�REMHFWV�GLVSOD\HG�E\�
DQ�H[SHULPHQWDO�SV\FKRORJLVW��7KH�QXPEHU�DOVR�NHSW�SRSSLQJ�XS��0LOOHU�
FODLPHG��LQ�RWKHU�VRUWV�RI�H[SHULPHQWV��/DERUDWRU\�VXEMHFWV�ZHUH�IHG�VLSV�
RI�ZDWHU�ZLWK�GLIIHUHQW�DPRXQWV�RI�VDOW��WR�VHH�KRZ�PDQ\�GLIIHUHQW�OHYHOV�
RI�VDOWLQHVV�WKH\�FRXOG�GLVFULPLQDWH��7KH\�ZHUH�DVNHG�WR�GHWHFW�GLIIHUHQFHV�
EHWZHHQ�WRQHV�RI�YDU\LQJ�SLWFK�RU�ORXGQHVV��7KH\�ZHUH�VKRZQ�UDQGRP�
SDWWHUQV�RI�GRWV��IODVKHG�RQ�D�VFUHHQ��DQG�DVNHG�KRZ�PDQ\��EHORZ�VHYHQ��
WKH\�DOPRVW�DOZD\V�NQHZ��DERYH�VHYHQ��WKH\�DOPRVW�DOZD\V�HVWLPDWHG���,Q�
RQH�ZD\�DQG�DQRWKHU��WKH�QXPEHU�VHYHQ�NHSW�UHFXUULQJ�DV�D�WKUHVKROG��
³7KLV�QXPEHU�DVVXPHV�D�YDULHW\�RI�GLVJXLVHV�´�KH�ZURWH��³EHLQJ�
VRPHWLPHV�D�OLWWOH�ODUJHU�DQG�VRPHWLPHV�D�OLWWOH�VPDOOHU�WKDQ�XVXDO��EXW�
QHYHU�FKDQJLQJ�VR�PXFK�DV�WR�EH�XQUHFRJQL]DEOH�´�
� &OHDUO\�WKLV�ZDV�D�FUXGH�VLPSOLILFDWLRQ�RI�VRPH�NLQG��DV�0LOOHU�QRWHG��
SHRSOH�FDQ�LGHQWLI\�DQ\�RI�WKRXVDQGV�RI�IDFHV�RU�ZRUGV�DQG�FDQ�PHPRUL]H�
ORQJ�VHTXHQFHV�RI�V\PEROV��7R�VHH�ZKDW�NLQG�RI�VLPSOLILFDWLRQ��KH�WXUQHG�



WR�LQIRUPDWLRQ�WKHRU\��DQG�HVSHFLDOO\�WR�6KDQQRQ¶V�XQGHUVWDQGLQJ�RI�
LQIRUPDWLRQ�DV�D�VHOHFWLRQ�DPRQJ�SRVVLEOH�DOWHUQDWLYHV��³7KH�REVHUYHU�LV�
FRQVLGHUHG�WR�EH�D�FRPPXQLFDWLRQ�FKDQQHO�´�KH�DQQRXQFHG²D�
IRUPXODWLRQ�VXUH�WR�DSSDOO�WKH�EHKDYLRULVWV�ZKR�GRPLQDWHG�WKH�SURIHVVLRQ��
,QIRUPDWLRQ�LV�EHLQJ�WUDQVPLWWHG�DQG�VWRUHG²LQIRUPDWLRQ�DERXW�ORXGQHVV��
RU�VDOWLQHVV��RU�QXPEHU��+H�H[SODLQHG�DERXW�ELWV��
�
� 2QH�ELW�RI�LQIRUPDWLRQ�LV�WKH�DPRXQW�RI�LQIRUPDWLRQ�WKDW�ZH�QHHG�WR�
PDNH�D�GHFLVLRQ�EHWZHHQ�WZR�HTXDOO\�OLNHO\�DOWHUQDWLYHV��,I�ZH�PXVW�
GHFLGH�ZKHWKHU�D�PDQ�LV�OHVV�WKDQ�VL[�IHHW�WDOO�RU�PRUH�WKDQ�VL[�IHHW�WDOO�DQG�
LI�ZH�NQRZ�WKDW�WKH�FKDQFHV�DUH��������WKHQ�ZH�QHHG�RQH�ELW�RI�
LQIRUPDWLRQ�«�
�
� 7ZR�ELWV�RI�LQIRUPDWLRQ�HQDEOH�XV�WR�GHFLGH�DPRQJ�IRXU�HTXDOO\�
OLNHO\�DOWHUQDWLYHV��7KUHH�ELWV�RI�LQIRUPDWLRQ�HQDEOH�XV�WR�GHFLGH�DPRQJ�
HLJKW�HTXDOO\�OLNHO\�DOWHUQDWLYHV�«�DQG�VR�RQ��7KDW�LV�WR�VD\��LI�WKHUH�DUH����
HTXDOO\�OLNHO\�DOWHUQDWLYHV��ZH�PXVW�PDNH�ILYH�VXFFHVVLYH�ELQDU\�GHFLVLRQV��
ZRUWK�RQH�ELW�HDFK��EHIRUH�ZH�NQRZ�ZKLFK�DOWHUQDWLYH�LV�FRUUHFW��6R�WKH�
JHQHUDO�UXOH�LV�VLPSOH��HYHU\�WLPH�WKH�QXPEHU�RI�DOWHUQDWLYHV�LV�LQFUHDVHG�
E\�D�IDFWRU�RI�WZR��RQH�ELW�RI�LQIRUPDWLRQ�LV�DGGHG��
�
� 7KH�PDJLFDO�QXPEHU�VHYHQ�LV�UHDOO\�MXVW�XQGHU�WKUHH�ELWV��6LPSOH�
H[SHULPHQWV�PHDVXUHG�GLVFULPLQDWLRQ��RU�FKDQQHO�FDSDFLW\��LQ�D�VLQJOH�
GLPHQVLRQ��PRUH�FRPSOH[�PHDVXUHV�DULVH�IURP�FRPELQDWLRQV�RI�YDULDEOHV�
LQ�PXOWLSOH�GLPHQVLRQV²IRU�H[DPSOH��VL]H��EULJKWQHVV��DQG�KXH��$QG�
SHRSOH�SHUIRUP�DFWV�RI�ZKDW�LQIRUPDWLRQ�WKHRULVWV�FDOO�³UHFRGLQJ�´�
JURXSLQJ�LQIRUPDWLRQ�LQWR�ODUJHU�DQG�ODUJHU�FKXQNV²IRU�H[DPSOH��
RUJDQL]LQJ�WHOHJUDSK�GRWV�DQG�GDVKHV�LQWR�OHWWHUV��OHWWHUV�LQWR�ZRUGV��DQG�
ZRUGV�LQWR�SKUDVHV��%\�QRZ�0LOOHU¶V�DUJXPHQW�KDG�EHFRPH�VRPHWKLQJ�LQ�
WKH�QDWXUH�RI�D�PDQLIHVWR��5HFRGLQJ��KH�GHFODUHG��³VHHPV�WR�PH�WR�EH�WKH�
YHU\�OLIHEORRG�RI�WKH�WKRXJKW�SURFHVVHV�´�
�
� 7KH�FRQFHSWV�DQG�PHDVXUHV�SURYLGHG�E\�WKH�WKHRU\�RI�LQIRUPDWLRQ�



SURYLGH�D�TXDQWLWDWLYH�ZD\�RI�JHWWLQJ�DW�VRPH�RI�WKHVH�TXHVWLRQV��7KH�
WKHRU\�SURYLGHV�XV�ZLWK�D�\DUGVWLFN�IRU�FDOLEUDWLQJ�RXU�VWLPXOXV�PDWHULDOV�
DQG�IRU�PHDVXULQJ�WKH�SHUIRUPDQFH�RI�RXU�VXEMHFWV�«�,QIRUPDWLRQDO�
FRQFHSWV�KDYH�DOUHDG\�SURYHG�YDOXDEOH�LQ�WKH�VWXG\�RI�GLVFULPLQDWLRQ�DQG�
RI�ODQJXDJH��WKH\�SURPLVH�D�JUHDW�GHDO�LQ�WKH�VWXG\�RI�OHDUQLQJ�DQG�
PHPRU\��DQG�LW�KDV�HYHQ�EHHQ�SURSRVHG�WKDW�WKH\�FDQ�EH�XVHIXO�LQ�WKH�
VWXG\�RI�FRQFHSW�IRUPDWLRQ��$�ORW�RI�TXHVWLRQV�WKDW�VHHPHG�IUXLWOHVV�WZHQW\�
RU�WKLUW\�\HDUV�DJR�PD\�QRZ�EH�ZRUWK�DQRWKHU�ORRN��
�
� 7KLV�ZDV�WKH�EHJLQQLQJ�RI�WKH�PRYHPHQW�FDOOHG�WKH�FRJQLWLYH�
UHYROXWLRQ�LQ�SV\FKRORJ\��DQG�LW�ODLG�WKH�IRXQGDWLRQ�IRU�WKH�GLVFLSOLQH�
FDOOHG�FRJQLWLYH�VFLHQFH��FRPELQLQJ�SV\FKRORJ\��FRPSXWHU�VFLHQFH��DQG�
SKLORVRSK\��/RRNLQJ�EDFN��VRPH�SKLORVRSKHUV�KDYH�FDOOHG�WKLV�PRPHQW�
WKH�LQIRUPDWLRQDO�WXUQ��³7KRVH�ZKR�WDNH�WKH�LQIRUPDWLRQDO�WXUQ�VHH�
LQIRUPDWLRQ�DV�WKH�EDVLF�LQJUHGLHQW�LQ�EXLOGLQJ�D�PLQG�´�ZULWHV�)UHGHULFN�
$GDPV��³,QIRUPDWLRQ�KDV�WR�FRQWULEXWH�WR�WKH�RULJLQ�RI�WKH�PHQWDO�´Ƈ�$V�
0LOOHU�KLPVHOI�OLNHG�WR�VD\��WKH�PLQG�FDPH�LQ�RQ�WKH�EDFN�RI�WKH�PDFKLQH�Ƈ�
� 6KDQQRQ�ZDV�KDUGO\�D�KRXVHKROG�QDPH²KH�QHYHU�GLG�EHFRPH�
IDPRXV�WR�WKH�JHQHUDO�SXEOLF²EXW�KH�KDG�JDLQHG�DQ�LFRQLF�VWDWXUH�LQ�KLV�
RZQ�DFDGHPLF�FRPPXQLWLHV��DQG�VRPHWLPHV�KH�JDYH�SRSXODU�WDONV�DERXW�
³LQIRUPDWLRQ´�DW�XQLYHUVLWLHV�DQG�PXVHXPV��+H�ZRXOG�H[SODLQ�WKH�EDVLF�
LGHDV��SXFNLVKO\�TXRWH�0DWWKHZ�������³/HW�\RXU�FRPPXQLFDWLRQ�EH��<HD��
\HD��1D\��QD\��IRU�ZKDWVRHYHU�LV�PRUH�WKDQ�WKHVH�FRPHWK�RI�HYLO´�DV�D�
WHPSODWH�IRU�WKH�QRWLRQV�RI�ELWV�DQG�RI�UHGXQGDQW�HQFRGLQJ��DQG�VSHFXODWH�
DERXW�WKH�IXWXUH�RI�FRPSXWHUV�DQG�DXWRPDWD��³:HOO��WR�FRQFOXGH�´�KH�VDLG�
DW�WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��³,�WKLQN�WKDW�WKLV�SUHVHQW�FHQWXU\�LQ�D�
VHQVH�ZLOO�VHH�D�JUHDW�XSVXUJH�DQG�GHYHORSPHQW�RI�WKLV�ZKROH�LQIRUPDWLRQ�
EXVLQHVV��WKH�EXVLQHVV�RI�FROOHFWLQJ�LQIRUPDWLRQ�DQG�WKH�EXVLQHVV�RI�
WUDQVPLWWLQJ�LW�IURP�RQH�SRLQW�WR�DQRWKHU��DQG�SHUKDSV�PRVW�LPSRUWDQW�RI�
DOO��WKH�EXVLQHVV�RI�SURFHVVLQJ�LW�´Ƈ�
� :LWK�SV\FKRORJLVWV��DQWKURSRORJLVWV��OLQJXLVWV��HFRQRPLVWV��DQG�DOO�
VRUWV�RI�VRFLDO�VFLHQWLVWV�FOLPELQJ�DERDUG�WKH�EDQGZDJRQ�RI�LQIRUPDWLRQ�
WKHRU\��VRPH�PDWKHPDWLFLDQV�DQG�HQJLQHHUV�ZHUH�XQFRPIRUWDEOH��6KDQQRQ�



KLPVHOI�FDOOHG�LW�D�EDQGZDJRQ��,Q������KH�ZURWH�D�VKRUW�ZDUQLQJ�
QRWLFH²IRXU�SDUDJUDSKV��³2XU�IHOORZ�VFLHQWLVWV�LQ�PDQ\�GLIIHUHQW�ILHOGV��
DWWUDFWHG�E\�WKH�IDQIDUH�DQG�E\�WKH�QHZ�DYHQXHV�RSHQHG�WR�VFLHQWLILF�
DQDO\VLV��DUH�XVLQJ�WKHVH�LGHDV�LQ�WKHLU�RZQ�SUREOHPV�«�$OWKRXJK�WKLV�
ZDYH�RI�SRSXODULW\�LV�FHUWDLQO\�SOHDVDQW�DQG�H[FLWLQJ�IRU�WKRVH�RI�XV�
ZRUNLQJ�LQ�WKH�ILHOG��LW�FDUULHV�DW�WKH�VDPH�WLPH�DQ�HOHPHQW�RI�GDQJHU�´Ƈ�
,QIRUPDWLRQ�WKHRU\�ZDV�LQ�LWV�KDUG�FRUH�D�EUDQFK�RI�PDWKHPDWLFV��KH�
UHPLQGHG�WKHP��+H��SHUVRQDOO\��GLG�EHOLHYH�WKDW�LWV�FRQFHSWV�ZRXOG�SURYH�
XVHIXO�LQ�RWKHU�ILHOGV��EXW�QRW�HYHU\ZKHUH��DQG�QRW�HDVLO\��³7KH�
HVWDEOLVKLQJ�RI�VXFK�DSSOLFDWLRQV�LV�QRW�D�WULYLDO�PDWWHU�RI�WUDQVODWLQJ�ZRUGV�
WR�D�QHZ�GRPDLQ��EXW�UDWKHU�WKH�VORZ�WHGLRXV�SURFHVV�RI�K\SRWKHVLV�DQG�
H[SHULPHQWDO�YHULILFDWLRQ�´�)XUWKHUPRUH��KH�IHOW�WKH�KDUG�VORJJLQJ�KDG�
EDUHO\�EHJXQ�LQ�³RXU�RZQ�KRXVH�´�+H�XUJHG�PRUH�UHVHDUFK�DQG�OHVV�
H[SRVLWLRQ��
� $V�IRU�F\EHUQHWLFV��WKH�ZRUG�EHJDQ�WR�IDGH��7KH�0DF\�F\EHUQHWLFLDQV�
KHOG�WKHLU�ODVW�PHHWLQJ�LQ�������DW�WKH�1DVVDX�,QQ�LQ�3ULQFHWRQ��:LHQHU�KDG�
IDOOHQ�RXW�ZLWK�VHYHUDO�RI�WKH�JURXS��ZKR�ZHUH�EDUHO\�VSHDNLQJ�WR�KLP��
*LYHQ�WKH�WDVN�RI�VXPPLQJ�XS��0F&XOORFK�VRXQGHG�ZLVWIXO��³2XU�
FRQVHQVXV�KDV�QHYHU�EHHQ�XQDQLPRXV�´�KH�VDLG��³(YHQ�KDG�LW�EHHQ�VR��,�VHH�
QR�UHDVRQ�ZK\�*RG�VKRXOG�KDYH�DJUHHG�ZLWK�XV�´Ƈ�
� 7KURXJKRXW�WKH�����V��6KDQQRQ�UHPDLQHG�WKH�LQWHOOHFWXDO�OHDGHU�RI�
WKH�ILHOG�KH�KDG�IRXQGHG��+LV�UHVHDUFK�SURGXFHG�GHQVH��WKHRUHP�SDFNHG�
SDSHUV��SUHJQDQW�ZLWK�SRVVLELOLWLHV�IRU�GHYHORSPHQW��OD\LQJ�IRXQGDWLRQV�IRU�
EURDG�ILHOGV�RI�VWXG\��:KDW�0DUVKDOO�0F/XKDQ�ODWHU�FDOOHG�WKH�³PHGLXP´�
ZDV�IRU�6KDQQRQ�WKH�FKDQQHO��DQG�WKH�FKDQQHO�ZDV�VXEMHFW�WR�ULJRURXV�
PDWKHPDWLFDO�WUHDWPHQW��7KH�DSSOLFDWLRQV�ZHUH�LPPHGLDWH�DQG�WKH�UHVXOWV�
IHUWLOH��EURDGFDVW�FKDQQHOV�DQG�ZLUHWDS�FKDQQHOV��QRLV\�DQG�QRLVHOHVV�
FKDQQHOV��*DXVVLDQ�FKDQQHOV��FKDQQHOV�ZLWK�LQSXW�FRQVWUDLQWV�DQG�FRVW�
FRQVWUDLQWV��FKDQQHOV�ZLWK�IHHGEDFN�DQG�FKDQQHOV�ZLWK�PHPRU\��PXOWLXVHU�
FKDQQHOV�DQG�PXOWLDFFHVV�FKDQQHOV���:KHQ�0F/XKDQ�DQQRXQFHG�WKDW�WKH�
PHGLXP�ZDV�WKH�PHVVDJH��KH�ZDV�EHLQJ�DUFK��7KH�PHGLXP�LV�ERWK�
RSSRVLWH�WR��DQG�HQWZLQHG�ZLWK��WKH�PHVVDJH���
�



� �
� &/$8'(�6+$1121���������,OOXVWUDWLRQ�FUHGLW������
�
� 2QH�RI�6KDQQRQ¶V�HVVHQWLDO�UHVXOWV��WKH�QRLV\�FRGLQJ�WKHRUHP��JUHZ�
LQ�LPSRUWDQFH��VKRZLQJ�WKDW�HUURU�FRUUHFWLRQ�FDQ�HIIHFWLYHO\�FRXQWHU�QRLVH�
DQG�FRUUXSWLRQ��$W�ILUVW�WKLV�ZDV�MXVW�D�WDQWDOL]LQJ�WKHRUHWLFDO�QLFHW\��HUURU�
FRUUHFWLRQ�UHTXLUHV�FRPSXWDWLRQ��ZKLFK�ZDV�QRW�\HW�FKHDS��%XW�GXULQJ�WKH�
����V��ZRUN�RQ�HUURU�FRUUHFWLQJ�PHWKRGV�EHJDQ�WR�IXOILOO�6KDQQRQ¶V�
SURPLVH��DQG�WKH�QHHG�IRU�WKHP�EHFDPH�DSSDUHQW��2QH�DSSOLFDWLRQ�ZDV�
H[SORUDWLRQ�RI�VSDFH�ZLWK�URFNHWV�DQG�VDWHOOLWHV��WKH\�QHHGHG�WR�VHQG�
PHVVDJHV�YHU\�ORQJ�GLVWDQFHV�ZLWK�OLPLWHG�SRZHU��&RGLQJ�WKHRU\�EHFDPH�D�
FUXFLDO�SDUW�RI�FRPSXWHU�VFLHQFH��ZLWK�HUURU�FRUUHFWLRQ�DQG�GDWD�
FRPSUHVVLRQ�DGYDQFLQJ�VLGH�E\�VLGH��:LWKRXW�LW��PRGHPV��&'V��DQG�GLJLWDO�
WHOHYLVLRQ�ZRXOG�QRW�H[LVW��)RU�PDWKHPDWLFLDQV�LQWHUHVWHG�LQ�UDQGRP�



SURFHVVHV��FRGLQJ�WKHRUHPV�DUH�DOVR�PHDVXUHV�RI�HQWURS\��
� 6KDQQRQ��PHDQZKLOH��PDGH�RWKHU�WKHRUHWLFDO�DGYDQFHV�WKDW�SODQWHG�
VHHGV�IRU�IXWXUH�FRPSXWHU�GHVLJQ��2QH�GLVFRYHU\�VKRZHG�KRZ�WR�
PD[LPL]H�IORZ�WKURXJK�D�QHWZRUN�RI�PDQ\�EUDQFKHV��ZKHUH�WKH�QHWZRUN�
FRXOG�EH�D�FRPPXQLFDWLRQ�FKDQQHO�RU�D�UDLOURDG�RU�D�SRZHU�JULG�RU�ZDWHU�
SLSHV��$QRWKHU�ZDV�DSWO\�WLWOHG�³5HOLDEOH�&LUFXLWV�8VLQJ�&UXPP\�5HOD\V´�
�WKRXJK�WKLV�ZDV�FKDQJHG�IRU�SXEOLFDWLRQ�WR�³«�/HVV�5HOLDEOH�5HOD\V´��Ƈ�
+H�VWXGLHG�VZLWFKLQJ�IXQFWLRQV��UDWH�GLVWRUWLRQ�WKHRU\��DQG�GLIIHUHQWLDO�
HQWURS\��$OO�WKLV�ZDV�LQYLVLEOH�WR�WKH�SXEOLF��EXW�WKH�VHLVPLF�WUHPRUV�WKDW�
FDPH�ZLWK�WKH�GDZQ�RI�FRPSXWLQJ�ZHUH�IHOW�ZLGHO\��DQG�6KDQQRQ�ZDV�SDUW�
RI�WKDW��WRR��
� $V�HDUO\�DV������KH�FRPSOHWHG�WKH�ILUVW�SDSHU�RQ�D�SUREOHP�WKDW�KH�
VDLG��³RI�FRXUVH��LV�RI�QR�LPSRUWDQFH�LQ�LWVHOI´Ƈ��KRZ�WR�SURJUDP�D�PDFKLQH�
WR�SOD\�FKHVV��3HRSOH�KDG�WULHG�WKLV�EHIRUH��EHJLQQLQJ�LQ�WKH�HLJKWHHQWK�DQG�
QLQHWHHQWK�FHQWXULHV��ZKHQ�YDULRXV�FKHVV�DXWRPDWD�WRXUHG�(XURSH�DQG�
ZHUH�UHYHDOHG�HYHU\�VR�RIWHQ�WR�KDYH�VPDOO�KXPDQV�KLGLQJ�LQVLGH��,Q������
WKH�6SDQLVK�PDWKHPDWLFLDQ�DQG�WLQNHUHU�/HRQDUGR�7RUUHV�\�4XHYHGR�EXLOW�
D�UHDO�FKHVV�PDFKLQH��HQWLUHO\�PHFKDQLFDO��FDOOHG�(O�$MHGUHFLVWD��WKDW�
FRXOG�SOD\�D�VLPSOH�WKUHH�SLHFH�HQGJDPH��NLQJ�DQG�URRN�DJDLQVW�NLQJ��
� 6KDQQRQ�QRZ�VKRZHG�WKDW�FRPSXWHUV�SHUIRUPLQJ�QXPHULFDO�
FDOFXODWLRQV�FRXOG�EH�PDGH�WR�SOD\�D�IXOO�FKHVV�JDPH��$V�KH�H[SODLQHG��
WKHVH�GHYLFHV��³FRQWDLQLQJ�VHYHUDO�WKRXVDQG�YDFXXP�WXEHV��UHOD\V��DQG�
RWKHU�HOHPHQWV�´�UHWDLQHG�QXPEHUV�LQ�³PHPRU\�´�DQG�D�FOHYHU�SURFHVV�RI�
WUDQVODWLRQ�FRXOG�PDNH�WKHVH�QXPEHUV�UHSUHVHQW�WKH�VTXDUHV�DQG�SLHFHV�RI�
D�FKHVVERDUG��7KH�SULQFLSOHV�KH�ODLG�RXW�KDYH�EHHQ�HPSOR\HG�LQ�HYHU\�
FKHVV�SURJUDP�VLQFH��,Q�WKHVH�VDODG�GD\V�RI�FRPSXWLQJ��PDQ\�SHRSOH�
LPPHGLDWHO\�DVVXPHG�WKDW�FKHVV�ZRXOG�EH�VROYHG��IXOO\�NQRZQ��LQ�DOO�LWV�
SDWKZD\V�DQG�FRPELQDWLRQV��7KH\�WKRXJKW�D�IDVW�HOHFWURQLF�FRPSXWHU�
ZRXOG�SOD\�SHUIHFW�FKHVV��MXVW�DV�WKH\�WKRXJKW�LW�ZRXOG�PDNH�UHOLDEOH�
ORQJ�WHUP�ZHDWKHU�IRUHFDVWV��6KDQQRQ�PDGH�D�URXJK�FDOFXODWLRQ��KRZHYHU��
DQG�VXJJHVWHG�WKDW�WKH�QXPEHU�RI�SRVVLEOH�FKHVV�JDPHV�ZDV�PRUH�WKDQ�
�����²D�QXPEHU�WKDW�GZDUIV�WKH�DJH�RI�WKH�XQLYHUVH�LQ�QDQRVHFRQGV��6R�
FRPSXWHUV�FDQQRW�SOD\�FKHVV�E\�EUXWH�IRUFH��WKH\�PXVW�UHDVRQ��DV�6KDQQRQ�



VDZ��DORQJ�VRPHWKLQJ�OLNH�KXPDQ�OLQHV��
� +H�YLVLWHG�WKH�$PHULFDQ�FKDPSLRQ�(GZDUG�/DVNHU�LQ�KLV�DSDUWPHQW�
RQ�(DVW�7ZHQW\�WKLUG�6WUHHW�LQ�1HZ�<RUN��DQG�/DVNHU�RIIHUHG�VXJJHVWLRQV�
IRU�LPSURYHPHQW�Ƈ�:KHQ�6FLHQWLILF�$PHULFDQ�SXEOLVKHG�D�VLPSOLILHG�
YHUVLRQ�RI�KLV�SDSHU�LQ�������6KDQQRQ�FRXOG�QRW�UHVLVW�UDLVLQJ�WKH�TXHVWLRQ�
RQ�HYHU\RQH¶V�PLQGV��³'RHV�D�FKHVV�SOD\LQJ�PDFKLQH�RI�WKLV�W\SH�µWKLQN¶�´�
�
� )URP�D�EHKDYLRULVWLF�SRLQW�RI�YLHZ��WKH�PDFKLQH�DFWV�DV�WKRXJK�LW�
ZHUH�WKLQNLQJ��,W�KDV�DOZD\V�EHHQ�FRQVLGHUHG�WKDW�VNLOOIXO�FKHVV�SOD\�
UHTXLUHV�WKH�UHDVRQLQJ�IDFXOW\��,I�ZH�UHJDUG�WKLQNLQJ�DV�D�SURSHUW\�RI�
H[WHUQDO�DFWLRQV�UDWKHU�WKDQ�LQWHUQDO�PHWKRG�WKH�PDFKLQH�LV�VXUHO\�WKLQNLQJ��
�
� 1RQHWKHOHVV��DV�RI������KH�HVWLPDWHG�WKDW�LW�ZRXOG�WDNH�WKUHH�
SURJUDPPHUV�ZRUNLQJ�VL[�PRQWKV�WR�HQDEOH�D�ODUJH�VFDOH�FRPSXWHU�WR�SOD\�
HYHQ�D�WROHUDEOH�DPDWHXU�JDPH��³7KH�SUREOHP�RI�D�OHDUQLQJ�FKHVV�SOD\HU�LV�
HYHQ�IDUWKHU�LQ�WKH�IXWXUH�WKDQ�D�SUHSURJUDPPHG�W\SH��7KH�PHWKRGV�ZKLFK�
KDYH�EHHQ�VXJJHVWHG�DUH�REYLRXVO\�H[WUDYDJDQWO\�VORZ��7KH�PDFKLQH�
ZRXOG�ZHDU�RXW�EHIRUH�ZLQQLQJ�D�VLQJOH�JDPH�´Ƈ�7KH�SRLQW��WKRXJK��ZDV�WR�
ORRN�LQ�DV�PDQ\�GLUHFWLRQV�DV�SRVVLEOH�IRU�ZKDW�D�JHQHUDO�SXUSRVH�
FRPSXWHU�FRXOG�GR��
� +H�ZDV�H[HUFLVLQJ�KLV�VHQVH�RI�ZKLPV\��WRR��+H�GHVLJQHG�DQG�
DFWXDOO\�EXLOW�D�PDFKLQH�WR�GR�DULWKPHWLF�ZLWK�5RPDQ�QXPHUDOV��IRU�
H[DPSOH��,9�WLPHV�;,,�HTXDOV�;/9,,,��+H�GXEEHG�WKLV�7+52%$&�,��DQ�
DFURQ\P�IRU�7KULIW\�5RPDQ�QXPHUDO�%DFNZDUG�ORRNLQJ�&RPSXWHU��+H�
FUHDWHG�D�³PLQG�UHDGLQJ�PDFKLQH´�PHDQW�WR�SOD\�WKH�FKLOG¶V�JXHVVLQJ�
JDPH�RI�RGGV�DQG�HYHQV��:KDW�DOO�WKHVH�IOLJKWV�RI�IDQF\�KDG�LQ�FRPPRQ�
ZDV�DQ�H[WHQVLRQ�RI�DOJRULWKPLF�SURFHVVHV�LQWR�QHZ�UHDOPV²WKH�DEVWUDFW�
PDSSLQJ�RI�LGHDV�RQWR�PDWKHPDWLFDO�REMHFWV��/DWHU��KH�ZURWH�WKRXVDQGV�RI�
ZRUGV�RQ�VFLHQWLILF�DVSHFWV�RI�MXJJOLQJƇ²ZLWK�WKHRUHPV�DQG�
FRUROODULHV²DQG�LQFOXGHG�IURP�PHPRU\�D�TXRWDWLRQ�IURP�(��(��
&XPPLQJV��³6RPH�VRQ�RI�D�ELWFK�ZLOO�LQYHQW�D�PDFKLQH�WR�PHDVXUH�
6SULQJ�ZLWK�´�
� ,Q�WKH�����V�6KDQQRQ�ZDV�DOVR�WU\LQJ�WR�GHVLJQ�D�PDFKLQH�WKDW�ZRXOG�



UHSDLU�LWVHOI�Ƈ�,I�D�UHOD\�IDLOHG��WKH�PDFKLQH�ZRXOG�ORFDWH�DQG�UHSODFH�LW��+H�
VSHFXODWHG�RQ�WKH�SRVVLELOLW\�RI�D�PDFKLQH�WKDW�FRXOG�UHSURGXFH�LWVHOI��
FROOHFWLQJ�SDUWV�IURP�WKH�HQYLURQPHQW�DQG�DVVHPEOLQJ�WKHP��%HOO�/DEV�
ZDV�KDSS\�IRU�KLP�WR�WUDYHO�DQG�JLYH�WDONV�RQ�VXFK�WKLQJV��RIWHQ�
GHPRQVWUDWLQJ�KLV�PD]H�OHDUQLQJ�PDFKLQH��EXW�DXGLHQFHV�ZHUH�QRW�
XQLYHUVDOO\�GHOLJKWHG��7KH�ZRUG�³)UDQNHQVWHLQ´�ZDV�KHDUG��³,�ZRQGHU�LI�
\RX�ER\V�UHDOL]H�ZKDW�\RX¶UH�WR\LQJ�DURXQG�ZLWK�WKHUH�´�ZURWH�D�
QHZVSDSHU�FROXPQLVW�LQ�:\RPLQJ��
�
� :KDW�KDSSHQV�LI�\RX�VZLWFK�RQ�RQH�RI�WKHVH�PHFKDQLFDO�FRPSXWHUV�
EXW�IRUJHW�WR�WXUQ�LW�RII�EHIRUH�\RX�OHDYH�IRU�OXQFK"�:HOO��,¶OO�WHOO�\RX��7KH�
VDPH�WKLQJ�ZRXOG�KDSSHQ�LQ�WKH�ZD\�RI�FRPSXWHUV�LQ�$PHULFD�WKDW�
KDSSHQHG�WR�$XVWUDOLD�ZLWK�MDFN�UDEELWV��%HIRUH�\RX�FRXOG�PXOWLSO\�
������������E\��������������HYHU\�IDPLO\�LQ�WKH�FRXQWU\�ZRXOG�KDYH�D�
OLWWOH�FRPSXWHU�RI�WKHLU�RZQ�«�
�
� 0U��6KDQQRQ��,�GRQ¶W�PHDQ�WR�NQRFN�\RXU�H[SHULPHQWV��EXW�IUDQNO\�
,¶P�QRW�UHPRWHO\�LQWHUHVWHG�LQ�HYHQ�RQH�FRPSXWHU��DQG�,¶P�JRLQJ�WR�EH�
SUHWW\�VRUH�LI�D�JDQJ�RI�WKHP�FURZG�LQ�RQ�PH�WR�PXOWLSO\�RU�GLYLGH�RU�
ZKDWHYHU�WKH\�GR�EHVW�Ƈ�
�
� 7ZR�\HDUV�DIWHU�6KDQQRQ�UDLVHG�KLV�ZDUQLQJ�IODJ�DERXW�WKH�
EDQGZDJRQ��D�\RXQJHU�LQIRUPDWLRQ�WKHRULVW��3HWHU�(OLDV��SXEOLVKHG�D�QRWLFH�
FRPSODLQLQJ�DERXW�D�SDSHU�WLWOHG�³,QIRUPDWLRQ�7KHRU\��3KRWRV\QWKHVLV��
DQG�5HOLJLRQ�´Ƈ�7KHUH�ZDV��RI�FRXUVH��QR�VXFK�SDSHU��%XW�WKHUH�KDG�EHHQ�
SDSHUV�RQ�LQIRUPDWLRQ�WKHRU\��OLIH��DQG�WRSRORJ\��LQIRUPDWLRQ�WKHRU\�DQG�
WKH�SK\VLFV�RI�WLVVXH�GDPDJH��DQG�FOHULFDO�V\VWHPV��DQG�
SV\FKRSKDUPDFRORJ\��DQG�JHRSK\VLFDO�GDWD�LQWHUSUHWDWLRQ��DQG�FU\VWDO�
VWUXFWXUH��DQG�PHORG\��(OLDV��ZKRVH�IDWKHU�KDG�ZRUNHG�IRU�(GLVRQ�DV�DQ�
HQJLQHHU��ZDV�KLPVHOI�D�VHULRXV�VSHFLDOLVW²D�PDMRU�FRQWULEXWRU�WR�FRGLQJ�
WKHRU\��+H�PLVWUXVWHG�WKH�VRIWHU��HDVLHU��SODWLWXGLQRXV�ZRUN�IORRGLQJ�DFURVV�
GLVFLSOLQDU\�ERXQGDULHV��7KH�W\SLFDO�SDSHU��KH�VDLG��³GLVFXVVHV�WKH�
VXUSULVLQJO\�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�YRFDEXODU\�DQG�FRQFHSWXDO�



IUDPHZRUN�RI�LQIRUPDWLRQ�WKHRU\�DQG�WKDW�RI�SV\FKRORJ\��RU�JHQHWLFV��RU�
OLQJXLVWLFV��RU�SV\FKLDWU\��RU�EXVLQHVV�RUJDQL]DWLRQ��«�7KH�FRQFHSWV�RI�
VWUXFWXUH��SDWWHUQ��HQWURS\��QRLVH��WUDQVPLWWHU��UHFHLYHU��DQG�FRGH�DUH��ZKHQ�
SURSHUO\�LQWHUSUHWHG��FHQWUDO�WR�ERWK�´�+H�GHFODUHG�WKLV�WR�EH�ODUFHQ\��
³+DYLQJ�SODFHG�WKH�GLVFLSOLQH�RI�SV\FKRORJ\�IRU�WKH�ILUVW�WLPH�RQ�D�VRXQG�
VFLHQWLILF�EDVLV��WKH�DXWKRU�PRGHVWO\�OHDYHV�WKH�ILOOLQJ�LQ�RI�WKH�RXWOLQH�WR�
WKH�SV\FKRORJLVWV�´�+H�VXJJHVWHG�KLV�FROOHDJXHV�JLYH�XS�ODUFHQ\�IRU�D�OLIH�
RI�KRQHVW�WRLO��
� 7KHVH�ZDUQLQJV�IURP�6KDQQRQ�DQG�(OLDV�DSSHDUHG�LQ�RQH�RI�WKH�
JURZLQJ�QXPEHU�RI�QHZ�MRXUQDOV�HQWLUHO\�GHYRWHG�WR�LQIRUPDWLRQ�WKHRU\��
� ,Q�WKHVH�FLUFOHV�D�QRWRULRXV�EX]]ZRUG�ZDV�HQWURS\��$QRWKHU�
UHVHDUFKHU��&ROLQ�&KHUU\��FRPSODLQHG��³:H�KDYH�KHDUG�RI�µHQWURSLHV¶�RI�
ODQJXDJHV��VRFLDO�V\VWHPV��DQG�HFRQRPLF�V\VWHPV�DQG�RI�LWV�XVH�LQ�YDULRXV�
PHWKRG�VWDUYHG�VWXGLHV��,W�LV�WKH�NLQG�RI�VZHHSLQJ�JHQHUDOLW\�ZKLFK�SHRSOH�
ZLOO�FOXWFK�OLNH�D�VWUDZ�´Ƈ�+H�GLG�QRW�VD\��EHFDXVH�LW�ZDV�QRW�\HW�DSSDUHQW��
WKDW�LQIRUPDWLRQ�WKHRU\�ZDV�EHJLQQLQJ�WR�FKDQJH�WKH�FRXUVH�RI�WKHRUHWLFDO�
SK\VLFV�DQG�RI�WKH�OLIH�VFLHQFHV�DQG�WKDW�HQWURS\�ZDV�RQH�RI�WKH�UHDVRQV��
� ,Q�WKH�VRFLDO�VFLHQFHV��WKH�GLUHFW�LQIOXHQFH�RI�LQIRUPDWLRQ�WKHRULVWV�
KDG�SDVVHG�LWV�SHDN��7KH�VSHFLDOL]HG�PDWKHPDWLFV�KDG�OHVV�DQG�OHVV�WR�
FRQWULEXWH�WR�SV\FKRORJ\�DQG�PRUH�DQG�PRUH�WR�FRPSXWHU�VFLHQFH��%XW�
WKHLU�FRQWULEXWLRQV�KDG�EHHQ�UHDO��7KH\�KDG�FDWDO\]HG�WKH�VRFLDO�VFLHQFHV�
DQG�SUHSDUHG�WKHP�IRU�WKH�QHZ�DJH�XQGHU�ZD\��7KH�ZRUN�KDG�EHJXQ��WKH�
LQIRUPDWLRQDO�WXUQ�FRXOG�QRW�EH�XQGRQH��
� Ƈ�$V�-HDQ�3LHUUH�'XSX\�UHPDUNV��³,W�ZDV��DW�ERWWRP��D�SHUIHFWO\�
RUGLQDU\�VLWXDWLRQ��LQ�ZKLFK�VFLHQWLVWV�EODPHG�QRQVFLHQWLVWV�IRU�WDNLQJ�
WKHP�DW�WKHLU�ZRUG��+DYLQJ�SODQWHG�WKH�LGHD�LQ�WKH�SXEOLF�PLQG�WKDW�
WKLQNLQJ�PDFKLQHV�ZHUH�MXVW�DURXQG�WKH�FRUQHU��WKH�F\EHUQHWLFLDQV�
KDVWHQHG�WR�GLVVRFLDWH�WKHPVHOYHV�IURP�DQ\RQH�JXOOLEOH�HQRXJK�WR�EHOLHYH�
VXFK�D�WKLQJ�´�
 



9 | ENTROPY AND ITS DEMONS�
 
(You Cannot Stir Things Apart)�
�
� 7KRXJKW�LQWHUIHUHV�ZLWK�WKH�SUREDELOLW\�RI�HYHQWV��DQG��LQ�WKH�ORQJ�UXQ�
WKHUHIRUH��ZLWK�HQWURS\��
� ²'DYLG�/��:DWVRQ�������Ƈ�
�
� ,7�:28/'�%(�$1�(;$**(5$7,21�72�6$<�WKDW�QR�RQH�NQHZ�
ZKDW�HQWURS\�PHDQW��6WLOO��LW�ZDV�RQH�RI�WKRVH�ZRUGV��7KH�UXPRU�DW�%HOO�
/DEV�ZDV�WKDW�6KDQQRQ�KDG�JRWWHQ�LW�IURP�-RKQ�YRQ�1HXPDQQ��ZKR�
DGYLVHG�KLP�KH�ZRXOG�ZLQ�HYHU\�DUJXPHQW�EHFDXVH�QR�RQH�ZRXOG�
XQGHUVWDQG�LW�Ƈ�8QWUXH��EXW�SODXVLEOH��7KH�ZRUG�EHJDQ�E\�PHDQLQJ�WKH�
RSSRVLWH�RI�LWVHOI��,W�UHPDLQV�H[FUXFLDWLQJO\�GLIILFXOW�WR�GHILQH��7KH�2[IRUG�
(QJOLVK�'LFWLRQDU\��XQFKDUDFWHULVWLFDOO\��SXQWV��
�
� ���7KH�QDPH�JLYHQ�WR�RQH�RI�WKH�TXDQWLWDWLYH�HOHPHQWV�ZKLFK�
GHWHUPLQH�WKH�WKHUPRG\QDPLF�FRQGLWLRQ�RI�D�SRUWLRQ�RI�PDWWHU��
�
� 5XGROI�&ODXVLXV�FRLQHG�WKH�ZRUG�LQ�������LQ�WKH�FRXUVH�RI�FUHDWLQJ�D�
VFLHQFH�RI�WKHUPRG\QDPLFV��+H�QHHGHG�WR�QDPH�D�FHUWDLQ�TXDQWLW\�WKDW�KH�
KDG�GLVFRYHUHG²D�TXDQWLW\�UHODWHG�WR�HQHUJ\��EXW�QRW�HQHUJ\��
� 7KHUPRG\QDPLFV�DURVH�KDQG�LQ�KDQG�ZLWK�VWHDP�HQJLQHV��LW�ZDV�DW�
ILUVW�QRWKLQJ�PRUH�WKDQ�³WKH�WKHRUHWLFDO�VWXG\�RI�WKH�VWHDP�HQJLQH�´Ƈ�,W�
FRQFHUQHG�LWVHOI�ZLWK�WKH�FRQYHUVLRQ�RI�KHDW��RU�HQHUJ\��LQWR�ZRUN��$V�WKLV�
RFFXUV²KHDW�GULYHV�DQ�HQJLQH²&ODXVLXV�REVHUYHG�WKDW�WKH�KHDW�GRHV�QRW�
DFWXDOO\�JHW�ORVW��LW�PHUHO\�SDVVHV�IURP�D�KRWWHU�ERG\�LQWR�D�FRROHU�ERG\��
2Q�LWV�ZD\��LW�DFFRPSOLVKHV�VRPHWKLQJ��7KLV�LV�OLNH�D�ZDWHUZKHHO��DV�
1LFRODV�6DGL�&DUQRW�NHSW�SRLQWLQJ�RXW�LQ�)UDQFH��ZDWHU�EHJLQV�DW�WKH�WRS�
DQG�HQGV�DW�WKH�ERWWRP��DQG�QR�ZDWHU�LV�JDLQHG�RU�ORVW��EXW�WKH�ZDWHU�
SHUIRUPV�ZRUN�RQ�WKH�ZD\�GRZQ��&DUQRW�LPDJLQHG�KHDW�DV�MXVW�VXFK�D�
VXEVWDQFH��7KH�DELOLW\�RI�D�WKHUPRG\QDPLF�V\VWHP�WR�SURGXFH�ZRUN�
GHSHQGV�QRW�RQ�WKH�KHDW�LWVHOI��EXW�RQ�WKH�FRQWUDVW�EHWZHHQ�KRW�DQG�FROG��$�



KRW�VWRQH�SOXQJHG�LQWR�FROG�ZDWHU�FDQ�JHQHUDWH�ZRUN²IRU�H[DPSOH��E\�
FUHDWLQJ�VWHDP�WKDW�GULYHV�D�WXUELQH²EXW�WKH�WRWDO�KHDW�LQ�WKH�V\VWHP�
�VWRQH�SOXV�ZDWHU��UHPDLQV�FRQVWDQW��(YHQWXDOO\��WKH�VWRQH�DQG�WKH�ZDWHU�
UHDFK�WKH�VDPH�WHPSHUDWXUH��1R�PDWWHU�KRZ�PXFK�HQHUJ\�D�FORVHG�V\VWHP�
FRQWDLQV��ZKHQ�HYHU\WKLQJ�LV�WKH�VDPH�WHPSHUDWXUH��QR�ZRUN�FDQ�EH�GRQH��
� ,W�LV�WKH�XQDYDLODELOLW\�RI�WKLV�HQHUJ\²LWV�XVHOHVVQHVV�IRU�ZRUN²WKDW�
&ODXVLXV�ZDQWHG�WR�PHDVXUH��+H�FDPH�XS�ZLWK�WKH�ZRUG�HQWURS\��IRUPHG�
IURP�*UHHN�WR�PHDQ�³WUDQVIRUPDWLRQ�FRQWHQW�´�+LV�(QJOLVK�FRXQWHUSDUWV�
LPPHGLDWHO\�VDZ�WKH�SRLQW�EXW�GHFLGHG�&ODXVLXV�KDG�LW�EDFNZDUG�LQ�
IRFXVLQJ�RQ�WKH�QHJDWLYH��-DPHV�&OHUN�0D[ZHOO�VXJJHVWHG�LQ�KLV�7KHRU\�RI�
+HDW�WKDW�LW�ZRXOG�EH�³PRUH�FRQYHQLHQW´�WR�PDNH�HQWURS\�PHDQ�WKH�
RSSRVLWH��³WKH�SDUW�ZKLFK�FDQ�EH�FRQYHUWHG�LQWR�PHFKDQLFDO�ZRUN�´�7KXV��
�
� :KHQ�WKH�SUHVVXUH�DQG�WHPSHUDWXUH�RI�WKH�V\VWHP�KDYH�EHFRPH�
XQLIRUP�WKH�HQWURS\�LV�H[KDXVWHG��
�
� :LWKLQ�D�IHZ�\HDUV��WKRXJK��0D[ZHOO�WXUQHG�DERXW�IDFH�DQG�GHFLGHG�
WR�IROORZ�&ODXVLXV�Ƈ�+H�UHZURWH�KLV�ERRN�DQG�DGGHG�DQ�DEDVKHG�IRRWQRWH��
�
� ,Q�IRUPHU�HGLWLRQV�RI�WKLV�ERRN�WKH�PHDQLQJ�RI�WKH�WHUP�(QWURS\��DV�
LQWURGXFHG�E\�&ODXVLXV��ZDV�HUURQHRXVO\�VWDWHG�WR�EH�WKDW�SDUW�RI�WKH�
HQHUJ\�ZKLFK�FDQQRW�EH�FRQYHUWHG�LQWR�ZRUN��7KH�ERRN�WKHQ�SURFHHGHG�WR�
XVH�WKH�WHUP�DV�HTXLYDOHQW�WR�WKH�DYDLODEOH�HQHUJ\��WKXV�LQWURGXFLQJ�JUHDW�
FRQIXVLRQ�LQWR�WKH�ODQJXDJH�RI�WKHUPRG\QDPLFV��,Q�WKLV�HGLWLRQ�,�KDYH�
HQGHDYRXUHG�WR�XVH�WKH�ZRUG�(QWURS\�DFFRUGLQJ�WR�LWV�RULJLQDO�GHILQLWLRQ�
E\�&ODXVLXV��
�
� 7KH�SUREOHP�ZDV�QRW�MXVW�LQ�FKRRVLQJ�EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH��
,W�ZDV�VXEWOHU�WKDQ�WKDW��0D[ZHOO�KDG�ILUVW�FRQVLGHUHG�HQWURS\�DV�D�VXEW\SH�
RI�HQHUJ\��WKH�HQHUJ\�DYDLODEOH�IRU�ZRUN��2Q�UHFRQVLGHUDWLRQ��KH�
UHFRJQL]HG�WKDW�WKHUPRG\QDPLFV�QHHGHG�DQ�HQWLUHO\�GLIIHUHQW�PHDVXUH��
(QWURS\�ZDV�QRW�D�NLQG�RI�HQHUJ\�RU�DQ�DPRXQW�RI�HQHUJ\��LW�ZDV��DV�
&ODXVLXV�KDG�VDLG��WKH�XQDYDLODELOLW\�RI�HQHUJ\��$EVWUDFW�WKRXJK�WKLV�ZDV��



LW�WXUQHG�RXW�WR�EH�D�TXDQWLW\�DV�PHDVXUDEOH�DV�WHPSHUDWXUH��YROXPH��RU�
SUHVVXUH��
� ,W�EHFDPH�D�WRWHPLF�FRQFHSW��:LWK�HQWURS\��WKH�³ODZV´�RI�
WKHUPRG\QDPLFV�FRXOG�EH�QHDWO\�H[SUHVVHG��
�
� )LUVW�ODZ��7KH�HQHUJ\�RI�WKH�XQLYHUVH�LV�FRQVWDQW��
�
� 6HFRQG�ODZ��7KH�HQWURS\�RI�WKH�XQLYHUVH�DOZD\V�LQFUHDVHV��
�
� 7KHUH�DUH�PDQ\�RWKHU�IRUPXODWLRQV�RI�WKHVH�ODZV��IURP�WKH�
PDWKHPDWLFDO�WR�WKH�ZKLPVLFDO��H�J���³���<RX�FDQ¶W�ZLQ�����<RX�FDQ¶W�EUHDN�
HYHQ�HLWKHU�´Ƈ�%XW�WKLV�LV�WKH�FRVPLF��IDWHIXO�RQH��7KH�XQLYHUVH�LV�UXQQLQJ�
GRZQ��,W�LV�D�GHJHQHUDWLYH�RQH�ZD\�VWUHHW��7KH�ILQDO�VWDWH�RI�PD[LPXP�
HQWURS\�LV�RXU�GHVWLQ\��
� :LOOLDP�7KRPVRQ��/RUG�.HOYLQ��LPSULQWHG�WKH�VHFRQG�ODZ�RQ�WKH�
SRSXODU�LPDJLQDWLRQ�E\�UHYHOLQJ�LQ�LWV�EOHDNQHVV��³$OWKRXJK�PHFKDQLFDO�
HQHUJ\�LV�LQGHVWUXFWLEOH�´�KH�GHFODUHG�LQ�������³WKHUH�LV�D�XQLYHUVDO�
WHQGHQF\�WR�LWV�GLVVLSDWLRQ��ZKLFK�SURGXFHV�JUDGXDO�DXJPHQWDWLRQ�DQG�
GLIIXVLRQ�RI�KHDW��FHVVDWLRQ�RI�PRWLRQ��DQG�H[KDXVWLRQ�RI�SRWHQWLDO�HQHUJ\�
WKURXJK�WKH�PDWHULDO�XQLYHUVH��7KH�UHVXOW�RI�WKLV�ZRXOG�EH�D�VWDWH�RI�
XQLYHUVDO�UHVW�DQG�GHDWK�´Ƈ�7KXV�HQWURS\�GLFWDWHG�WKH�XQLYHUVH¶V�IDWH�LQ�+��
*��:HOOV¶V�QRYHO�7KH�7LPH�0DFKLQH��WKH�OLIH�HEELQJ�DZD\��WKH�G\LQJ�VXQ��
WKH�³DERPLQDEOH�GHVRODWLRQ�WKDW�KXQJ�RYHU�WKH�ZRUOG�´�+HDW�GHDWK�LV�QRW�
FROG��LW�LV�OXNHZDUP�DQG�GXOO��)UHXG�WKRXJKW�KH�VDZ�VRPHWKLQJ�XVHIXO�
WKHUH�LQ�������WKRXJK�KH�PXGGOHG�LW��³,Q�FRQVLGHULQJ�WKH�FRQYHUVLRQ�RI�
SV\FKLFDO�HQHUJ\�QR�OHVV�WKDQ�RI�SK\VLFDO��ZH�PXVW�PDNH�XVH�RI�WKH�
FRQFHSW�RI�DQ�HQWURS\��ZKLFK�RSSRVHV�WKH�XQGRLQJ�RI�ZKDW�KDV�DOUHDG\�
RFFXUUHG�´Ƈ�
� 7KRPVRQ�OLNHG�WKH�ZRUG�GLVVLSDWLRQ�IRU�WKLV��(QHUJ\�LV�QRW�ORVW��EXW�LW�
GLVVLSDWHV��'LVVLSDWHG�HQHUJ\�LV�SUHVHQW�EXW�XVHOHVV��,W�ZDV�0D[ZHOO��
WKRXJK��ZKR�EHJDQ�WR�IRFXV�RQ�WKH�FRQIXVLRQ�LWVHOI²WKH�GLVRUGHU²DV�
HQWURS\¶V�HVVHQWLDO�TXDOLW\��'LVRUGHU�VHHPHG�VWUDQJHO\�XQSK\VLFDO��,W�
LPSOLHG�WKDW�D�SLHFH�RI�WKH�HTXDWLRQ�PXVW�EH�VRPHWKLQJ�OLNH�NQRZOHGJH��RU�



LQWHOOLJHQFH��RU�MXGJPHQW��³7KH�LGHD�RI�GLVVLSDWLRQ�RI�HQHUJ\�GHSHQGV�RQ�
WKH�H[WHQW�RI�RXU�NQRZOHGJH�´�0D[ZHOO�VDLG��³$YDLODEOH�HQHUJ\�LV�HQHUJ\�
ZKLFK�ZH�FDQ�GLUHFW�LQWR�DQ\�GHVLUHG�FKDQQHO��'LVVLSDWHG�HQHUJ\�LV�HQHUJ\�
ZKLFK�ZH�FDQQRW�OD\�KROG�RI�DQG�GLUHFW�DW�SOHDVXUH��VXFK�DV�WKH�HQHUJ\�RI�
WKH�FRQIXVHG�DJLWDWLRQ�RI�PROHFXOHV�ZKLFK�ZH�FDOO�KHDW�´�:KDW�ZH�FDQ�GR��
RU�NQRZ��EHFDPH�SDUW�RI�WKH�GHILQLWLRQ��,W�VHHPHG�LPSRVVLEOH�WR�WDON�DERXW�
RUGHU�DQG�GLVRUGHU�ZLWKRXW�LQYROYLQJ�DQ�DJHQW�RU�DQ�REVHUYHU²ZLWKRXW�
WDONLQJ�DERXW�WKH�PLQG��
�
� &RQIXVLRQ��OLNH�WKH�FRUUHODWLYH�WHUP�RUGHU��LV�QRW�D�SURSHUW\�RI�
PDWHULDO�WKLQJV�LQ�WKHPVHOYHV��EXW�RQO\�LQ�UHODWLRQ�WR�WKH�PLQG�ZKLFK�
SHUFHLYHV�WKHP��$�PHPRUDQGXP�ERRN�GRHV�QRW��SURYLGHG�LW�LV�QHDWO\�
ZULWWHQ��DSSHDU�FRQIXVHG�WR�DQ�LOOLWHUDWH�SHUVRQ��RU�WR�WKH�RZQHU�ZKR�
XQGHUVWDQGV�LW�WKRURXJKO\��EXW�WR�DQ\�RWKHU�SHUVRQ�DEOH�WR�UHDG�LW�DSSHDUV�
WR�EH�LQH[WULFDEO\�FRQIXVHG��6LPLODUO\�WKH�QRWLRQ�RI�GLVVLSDWHG�HQHUJ\�
FRXOG�QRW�RFFXU�WR�D�EHLQJ�ZKR�FRXOG�QRW�WXUQ�DQ\�RI�WKH�HQHUJLHV�RI�
QDWXUH�WR�KLV�RZQ�DFFRXQW��RU�WR�RQH�ZKR�FRXOG�WUDFH�WKH�PRWLRQ�RI�HYHU\�
PROHFXOH�DQG�VHL]H�LW�DW�WKH�ULJKW�PRPHQW�Ƈ�
�
� 2UGHU�LV�VXEMHFWLYH²LQ�WKH�H\H�RI�WKH�EHKROGHU��2UGHU�DQG�FRQIXVLRQ�
DUH�QRW�WKH�VRUWV�RI�WKLQJV�D�PDWKHPDWLFLDQ�ZRXOG�WU\�WR�GHILQH�RU�PHDVXUH��
2U�DUH�WKH\"�,I�GLVRUGHU�FRUUHVSRQGHG�WR�HQWURS\��PD\EH�LW�ZDV�UHDG\�IRU�
VFLHQWLILF�WUHDWPHQW�DIWHU�DOO��
� $V�DQ�LGHDO�FDVH��WKH�SLRQHHUV�RI�WKHUPRG\QDPLFV�FRQVLGHUHG�D�ER[�
RI�JDV��%HLQJ�PDGH�RI�DWRPV��LW�LV�IDU�IURP�VLPSOH�RU�FDOP��,W�LV�D�YDVW�
HQVHPEOH�RI�DJLWDWLQJ�SDUWLFOHV��$WRPV�ZHUH�XQVHHQ�DQG�K\SRWKHWLFDO��EXW�
WKHVH�WKHRULVWV²&ODXVLXV��.HOYLQ��0D[ZHOO��/XGZLJ�%ROW]PDQQ��:LOODUG�
*LEEV²DFFHSWHG�WKH�DWRPLF�QDWXUH�RI�D�IOXLG�DQG�WULHG�WR�ZRUN�RXW�WKH�
FRQVHTXHQFHV��PL[LQJ��YLROHQFH��FRQWLQXRXV�PRWLRQ��7KLV�PRWLRQ�
FRQVWLWXWHV�KHDW��WKH\�QRZ�XQGHUVWRRG��+HDW�LV�QR�VXEVWDQFH��QR�IOXLG��QR�
³SKORJLVWRQ´²MXVW�WKH�PRWLRQ�RI�PROHFXOHV��
� ,QGLYLGXDOO\�WKH�PROHFXOHV�PXVW�EH�REH\LQJ�1HZWRQ¶V�ODZV²HYHU\�
DFWLRQ��HYHU\�FROOLVLRQ��PHDVXUDEOH�DQG�FDOFXODEOH��LQ�WKHRU\��%XW�WKHUH�



ZHUH�WRR�PDQ\�WR�PHDVXUH�DQG�FDOFXODWH�LQGLYLGXDOO\��3UREDELOLW\�HQWHUHG�
WKH�SLFWXUH��7KH�QHZ�VFLHQFH�RI�VWDWLVWLFDO�PHFKDQLFV�PDGH�D�EULGJH�
EHWZHHQ�WKH�PLFURVFRSLF�GHWDLOV�DQG�WKH�PDFURVFRSLF�EHKDYLRU��6XSSRVH�
WKH�ER[�RI�JDV�LV�GLYLGHG�E\�D�GLDSKUDJP��7KH�JDV�RQ�VLGH�$�LV�KRWWHU�WKDQ�
WKH�JDV�RQ�VLGH�%²WKDW�LV��WKH�$�PROHFXOHV�DUH�PRYLQJ�IDVWHU��ZLWK�JUHDWHU�
HQHUJ\��$V�VRRQ�DV�WKH�GLYLGHU�LV�UHPRYHG��WKH�PROHFXOHV�EHJLQ�WR�PL[��WKH�
IDVW�FROOLGH�ZLWK�WKH�VORZ��HQHUJ\�LV�H[FKDQJHG��DQG�DIWHU�VRPH�WLPH�WKH�
JDV�UHDFKHV�D�XQLIRUP�WHPSHUDWXUH��7KH�P\VWHU\�LV�WKLV��:K\�FDQ�WKH�
SURFHVV�QRW�EH�UHYHUVHG"�,Q�1HZWRQ¶V�HTXDWLRQV�RI�PRWLRQ��WLPH�FDQ�KDYH�
D�SOXV�VLJQ�RU�D�PLQXV�VLJQ��WKH�PDWKHPDWLFV�ZRUNV�HLWKHU�ZD\��,Q�WKH�UHDO�
ZRUOG�SDVW�DQG�IXWXUH�FDQQRW�EH�LQWHUFKDQJHG�VR�HDVLO\��
� ³7LPH�IORZV�RQ��QHYHU�FRPHV�EDFN�´�VDLG�/pRQ�%ULOORXLQ�LQ�������
³:KHQ�WKH�SK\VLFLVW�LV�FRQIURQWHG�ZLWK�WKLV�IDFW�KH�LV�JUHDWO\�GLVWXUEHG�´Ƈ�
0D[ZHOO�KDG�EHHQ�PLOGO\�GLVWXUEHG��+H�ZURWH�WR�/RUG�5D\OHLJK��
�
� ,I�WKLV�ZRUOG�LV�D�SXUHO\�G\QDPLFDO�V\VWHP��DQG�LI�\RX�DFFXUDWHO\�
UHYHUVH�WKH�PRWLRQ�RI�HYHU\�SDUWLFOH�RI�LW�DW�WKH�VDPH�LQVWDQW��WKHQ�DOO�
WKLQJV�ZLOO�KDSSHQ�EDFNZDUGV�WR�WKH�EHJLQQLQJ�RI�WKLQJV��WKH�UDLQGURSV�
ZLOO�FROOHFW�WKHPVHOYHV�IURP�WKH�JURXQG�DQG�IO\�XS�WR�WKH�FORXGV��HWF��HWF��
DQG�PHQ�ZLOO�VHH�WKHLU�IULHQGV�SDVVLQJ�IURP�WKH�JUDYH�WR�WKH�FUDGOH�WLOO�ZH�
RXUVHOYHV�EHFRPH�WKH�UHYHUVH�RI�ERUQ��ZKDWHYHU�WKDW�LV��
�
� +LV�SRLQW�ZDV�WKDW�LQ�WKH�PLFURVFRSLF�GHWDLOV��LI�ZH�ZDWFK�WKH�
PRWLRQV�RI�LQGLYLGXDO�PROHFXOHV��WKHLU�EHKDYLRU�LV�WKH�VDPH�IRUZDUG�DQG�
EDFNZDUG�LQ�WLPH��:H�FDQ�UXQ�WKH�ILOP�EDFNZDUG��%XW�SDQ�RXW��ZDWFK�WKH�
ER[�RI�JDV�DV�DQ�HQVHPEOH��DQG�VWDWLVWLFDOO\�WKH�PL[LQJ�SURFHVV�EHFRPHV�D�
RQH�ZD\�VWUHHW��:H�FDQ�ZDWFK�WKH�IOXLG�IRU�DOO�HWHUQLW\��DQG�LW�ZLOO�QHYHU�
GLYLGH�LWVHOI�LQWR�KRW�PROHFXOHV�RQ�RQH�VLGH�DQG�FRRO�RQ�WKH�RWKHU��7KH�
FOHYHU�\RXQJ�7KRPDVLQD�VD\V�LQ�7RP�6WRSSDUG¶V�$UFDGLD��³<RX�FDQQRW�
VWLU�WKLQJV�DSDUW�´�DQG�WKLV�LV�SUHFLVHO\�WKH�VDPH�DV�³7LPH�IORZV�RQ��QHYHU�
FRPHV�EDFN�´�6XFK�SURFHVVHV�UXQ�LQ�RQH�GLUHFWLRQ�RQO\��3UREDELOLW\�LV�WKH�
UHDVRQ��:KDW�LV�UHPDUNDEOH²SK\VLFLVWV�WRRN�D�ORQJ�WLPH�WR�DFFHSW�LW²LV�
WKDW�HYHU\�LUUHYHUVLEOH�SURFHVV�PXVW�EH�H[SODLQHG�WKH�VDPH�ZD\��7LPH�



LWVHOI�GHSHQGV�RQ�FKDQFH��RU�³WKH�DFFLGHQWV�RI�OLIH�´�DV�5LFKDUG�)H\QPDQ�
OLNHG�WR�VD\��³:HOO��\RX�VHH�WKDW�DOO�WKHUH�LV�WR�LW�LV�WKDW�WKH�LUUHYHUVLELOLW\�LV�
FDXVHG�E\�WKH�JHQHUDO�DFFLGHQWV�RI�OLIH�´Ƈ�)RU�WKH�ER[�RI�JDV�WR�FRPH�
XQPL[HG�LV�QRW�SK\VLFDOO\�LPSRVVLEOH��LW�LV�MXVW�LPSUREDEOH�LQ�WKH�H[WUHPH��
6R�WKH�VHFRQG�ODZ�LV�PHUHO\�SUREDELOLVWLF��6WDWLVWLFDOO\��HYHU\WKLQJ�WHQGV�
WRZDUG�PD[LPXP�HQWURS\��
� <HW�SUREDELOLW\�LV�HQRXJK��HQRXJK�IRU�WKH�VHFRQG�ODZ�WR�VWDQG�DV�D�
SLOODU�RI�VFLHQFH��$V�0D[ZHOO�SXW�LW��
�
� 0RUDO��7KH��QG�ODZ�RI�7KHUPRG\QDPLFV�KDV�WKH�VDPH�GHJUHH�RI�WUXWK�
DV�WKH�VWDWHPHQW�WKDW�LI�\RX�WKURZ�D�WXPEOHUIXO�RI�ZDWHU�LQWR�WKH�VHD��\RX�
FDQQRW�JHW�WKH�VDPH�WXPEOHUIXO�RI�ZDWHU�RXW�DJDLQ�Ƈ�
�
� 7KH�LPSUREDELOLW\�RI�KHDW�SDVVLQJ�IURP�D�FROGHU�WR�D�ZDUPHU�ERG\�
�ZLWKRXW�KHOS�IURP�HOVHZKHUH��LV�LGHQWLFDO�WR�WKH�LPSUREDELOLW\�RI�RUGHU�
DUUDQJLQJ�LWVHOI�IURP�GLVRUGHU��ZLWKRXW�KHOS�IURP�HOVHZKHUH���%RWK��
IXQGDPHQWDOO\��DUH�GXH�RQO\�WR�VWDWLVWLFV��&RXQWLQJ�DOO�WKH�SRVVLEOH�ZD\V�D�
V\VWHP�FDQ�EH�DUUDQJHG��WKH�GLVRUGHUO\�RQHV�IDU�RXWQXPEHU�WKH�RUGHUO\�
RQHV��7KHUH�DUH�PDQ\�DUUDQJHPHQWV��RU�³VWDWHV�´�LQ�ZKLFK�PROHFXOHV�DUH�
DOO�MXPEOHG��DQG�IHZ�LQ�ZKLFK�WKH\�DUH�QHDWO\�VRUWHG��7KH�RUGHUO\�VWDWHV�
KDYH�ORZ�SUREDELOLW\�DQG�ORZ�HQWURS\��)RU�LPSUHVVLYH�GHJUHHV�RI�
RUGHUOLQHVV��WKH�SUREDELOLWLHV�PD\�EH�YHU\�ORZ��$ODQ�7XULQJ�RQFH�
ZKLPVLFDOO\�SURSRVHG�D�QXPEHU�1��GHILQHG�DV�³WKH�RGGV�DJDLQVW�D�SLHFH�RI�
FKDON�OHDSLQJ�DFURVV�WKH�URRP�DQG�ZULWLQJ�D�OLQH�RI�6KDNHVSHDUH�RQ�WKH�
ERDUG�´Ƈ�
� (YHQWXDOO\�SK\VLFLVWV�EHJDQ�VSHDNLQJ�RI�PLFURVWDWHV�DQG�PDFURVWDWHV��
$�PDFURVWDWH�PLJKW�EH��DOO�WKH�JDV�LQ�WKH�WRS�KDOI�RI�WKH�ER[��7KH�
FRUUHVSRQGLQJ�PLFURVWDWHV�ZRXOG�EH�DOO�WKH�SRVVLEOH�DUUDQJHPHQWV�RI�DOO�
SDUWLFOHV²SRVLWLRQV�DQG�YHORFLWLHV��(QWURS\�WKXV�EHFDPH�D�SK\VLFDO�
HTXLYDOHQW�RI�SUREDELOLW\��WKH�HQWURS\�RI�D�JLYHQ�PDFURVWDWH�LV�WKH�
ORJDULWKP�RI�WKH�QXPEHU�RI�LWV�SRVVLEOH�PLFURVWDWHV��7KH�VHFRQG�ODZ��WKHQ��
LV�WKH�WHQGHQF\�RI�WKH�XQLYHUVH�WR�IORZ�IURP�OHVV�OLNHO\��RUGHUO\��WR�PRUH�
OLNHO\��GLVRUGHUO\��PDFURVWDWHV��



� ,W�ZDV�VWLOO�SX]]OLQJ��WKRXJK��WR�KDQJ�VR�PXFK�RI�SK\VLFV�RQ�D�PDWWHU�
RI�PHUH�SUREDELOLW\��&DQ�LW�EH�ULJKW�WR�VD\�WKDW�QRWKLQJ�LQ�SK\VLFV�LV�
VWRSSLQJ�D�JDV�IURP�GLYLGLQJ�LWVHOI�LQWR�KRW�DQG�FROG²WKDW�LW�LV�RQO\�D�
PDWWHU�RI�FKDQFH�DQG�VWDWLVWLFV"�0D[ZHOO�LOOXVWUDWHG�WKLV�FRQXQGUXP�ZLWK�D�
WKRXJKW�H[SHULPHQW��,PDJLQH��KH�VXJJHVWHG��³D�ILQLWH�EHLQJ´�ZKR�VWDQGV�
ZDWFK�RYHU�D�WLQ\�KROH�LQ�WKH�GLDSKUDJP�GLYLGLQJ�WKH�ER[�RI�JDV��7KLV�
FUHDWXUH�FDQ�VHH�PROHFXOHV�FRPLQJ��FDQ�WHOO�ZKHWKHU�WKH\�DUH�IDVW�RU�VORZ��
DQG�FDQ�FKRRVH�ZKHWKHU�RU�QRW�WR�OHW�WKHP�SDVV��7KXV�KH�FRXOG�WLOW�WKH�RGGV��
%\�VRUWLQJ�IDVW�IURP�VORZ��KH�FRXOG�PDNH�VLGH�$�KRWWHU�DQG�VLGH�%�
FROGHU²³DQG�\HW�QR�ZRUN�KDV�EHHQ�GRQH��RQO\�WKH�LQWHOOLJHQFH�RI�D�YHU\�
REVHUYDQW�DQG�QHDW�ILQJHUHG�EHLQJ�KDV�EHHQ�HPSOR\HG�´Ƈ�7KH�EHLQJ�GHILHV�
RUGLQDU\�SUREDELOLWLHV��7KH�FKDQFHV�DUH��WKLQJV�JHW�PL[HG�WRJHWKHU��7R�VRUW�
WKHP�RXW�UHTXLUHV�LQIRUPDWLRQ��
� 7KRPVRQ�ORYHG�WKLV�LGHD��+H�GXEEHG�WKH�QRWLRQDO�FUHDWXUH�D�GHPRQ��
�



� �
� �,OOXVWUDWLRQ�FUHGLW������
�
� ³0D[ZHOO¶V�LQWHOOLJHQW�GHPRQ�´�³0D[ZHOO¶V�VRUWLQJ�GHPRQ�´�DQG�
VRRQ�MXVW�³0D[ZHOO¶V�GHPRQ�´�7KRPVRQ�ZD[HG�HORTXHQW�DERXW�WKH�OLWWOH�
IHOORZ��³+H�GLIIHUV�IURP�UHDO�OLYLQJ�DQLPDOV�RQO\�>RQO\�@�LQ�H[WUHPH�
VPDOOQHVV�DQG�DJLOLW\�´Ƈ�/HFWXULQJ�WR�DQ�HYHQLQJ�FURZG�DW�WKH�5R\DO�
,QVWLWXWLRQ�RI�*UHDW�%ULWDLQ��ZLWK�WKH�KHOS�RI�WXEHV�RI�OLTXLG�G\HG�WZR�
GLIIHUHQW�FRORUV��7KRPVRQ�GHPRQVWUDWHG�WKH�DSSDUHQWO\�LUUHYHUVLEOH�
SURFHVV�RI�GLIIXVLRQ�DQG�GHFODUHG�WKDW�RQO\�WKH�GHPRQ�FDQ�FRXQWHUDFW�LW��
�
� +H�FDQ�FDXVH�RQH�KDOI�RI�D�FORVHG�MDU�RI�DLU��RU�RI�D�EDU�RI�LURQ��WR�
EHFRPH�JORZLQJO\�KRW�DQG�WKH�RWKHU�LFH�FROG��FDQ�GLUHFW�WKH�HQHUJ\�RI�WKH�
PRYLQJ�PROHFXOHV�RI�D�EDVLQ�RI�ZDWHU�WR�WKURZ�WKH�ZDWHU�XS�WR�D�KHLJKW�



DQG�OHDYH�LW�WKHUH�SURSRUWLRQDWHO\�FRROHG��FDQ�³VRUW´�WKH�PROHFXOHV�LQ�D�
VROXWLRQ�RI�VDOW�RU�LQ�D�PL[WXUH�RI�WZR�JDVHV��VR�DV�WR�UHYHUVH�WKH�QDWXUDO�
SURFHVV�RI�GLIIXVLRQ��DQG�SURGXFH�FRQFHQWUDWLRQ�RI�WKH�VROXWLRQ�LQ�RQH�
SRUWLRQ�RI�WKH�ZDWHU��OHDYLQJ�SXUH�ZDWHU�LQ�WKH�UHPDLQGHU�RI�WKH�VSDFH�
RFFXSLHG��RU��LQ�WKH�RWKHU�FDVH��VHSDUDWH�WKH�JDVHV�LQWR�GLIIHUHQW�SDUWV�RI�
WKH�FRQWDLQLQJ�YHVVHO��
�
� 7KH�UHSRUWHU�IRU�7KH�3RSXODU�6FLHQFH�0RQWKO\�WKRXJKW�WKLV�ZDV�
ULGLFXORXV��³$OO�QDWXUH�LV�VXSSRVHG�WR�EH�ILOOHG�ZLWK�LQILQLWH�VZDUPV�RI�
DEVXUG�OLWWOH�PLFURVFRSLF�LPSV�´�KH�VQLIIHG��³:KHQ�PHQ�OLNH�0D[ZHOO��RI�
&DPEULGJH��DQG�7KRPVRQ��RI�*ODVJRZ��OHQG�WKHLU�VDQFWLRQ�WR�VXFK�D�FUXGH�
K\SRWKHWLFDO�IDQF\�DV�WKDW�RI�OLWWOH�GHYLOV�NQRFNLQJ�DQG�NLFNLQJ�WKH�DWRPV�
WKLV�ZD\�DQG�WKDW�«��ZH�PD\�ZHOO�DVN��:KDW�QH[W"´Ƈ�+H�PLVVHG�WKH�SRLQW��
0D[ZHOO�KDG�QRW�PHDQW�KLV�GHPRQ�WR�H[LVW��H[FHSW�DV�D�WHDFKLQJ�GHYLFH��
� 7KH�GHPRQ�VHHV�ZKDW�ZH�FDQQRW²EHFDXVH�ZH�DUH�VR�JURVV�DQG�
VORZ²QDPHO\��WKDW�WKH�VHFRQG�ODZ�LV�VWDWLVWLFDO��QRW�PHFKDQLFDO��$W�WKH�
OHYHO�RI�PROHFXOHV��LW�LV�YLRODWHG�DOO�WKH�WLPH��KHUH�DQG�WKHUH��SXUHO\�E\�
FKDQFH��7KH�GHPRQ�UHSODFHV�FKDQFH�ZLWK�SXUSRVH��,W�XVHV�LQIRUPDWLRQ�WR�
UHGXFH�HQWURS\��0D[ZHOO�QHYHU�LPDJLQHG�KRZ�SRSXODU�KLV�GHPRQ�ZRXOG�
EHFRPH��QRU�KRZ�ORQJ�OLYHG��+HQU\�$GDPV��ZKR�ZDQWHG�WR�ZRUN�VRPH�
YHUVLRQ�RI�HQWURS\�LQWR�KLV�WKHRU\�RI�KLVWRU\��ZURWH�WR�KLV�EURWKHU�%URRNV�
LQ�������³&OHUN�0D[ZHOO¶V�GHPRQ�ZKR�UXQV�WKH�VHFRQG�ODZ�RI�
7KHUPR�G\QDPLFV�RXJKW�WR�EH�PDGH�3UHVLGHQW�´Ƈ�7KH�GHPRQ�SUHVLGHG�
RYHU�D�JDWHZD\²DW�ILUVW��D�PDJLFDO�JDWHZD\²IURP�WKH�ZRUOG�RI�SK\VLFV�
WR�WKH�ZRUOG�RI�LQIRUPDWLRQ��
�
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� �,OOXVWUDWLRQ�FUHGLW������
�
� 6FLHQWLVWV�HQYLHG�WKH�GHPRQ¶V�SRZHUV��,W�EHFDPH�D�IDPLOLDU�FKDUDFWHU�
LQ�FDUWRRQV�HQOLYHQLQJ�SK\VLFV�MRXUQDOV��7R�EH�VXUH��WKH�FUHDWXUH�ZDV�D�
IDQWDV\��EXW�WKH�DWRP�LWVHOI�KDG�VHHPHG�IDQWDVWLF��DQG�WKH�GHPRQ�KDG�
KHOSHG�WDPH�LW��,PSODFDEOH�DV�WKH�ODZV�RI�QDWXUH�QRZ�VHHPHG��WKH�GHPRQ�
GHILHG�WKHVH�ODZV��,W�ZDV�D�EXUJODU��SLFNLQJ�WKH�ORFN�RQH�PROHFXOH�DW�D�WLPH��
,W�KDG�³LQILQLWHO\�VXEWLOH�VHQVHV�´�ZURWH�+HQUL�3RLQFDUp��DQG�³FRXOG�WXUQ�
EDFN�WKH�FRXUVH�RI�WKH�XQLYHUVH�´Ƈ�:DV�WKLV�QRW�MXVW�ZKDW�KXPDQV�GUHDPHG�
RI�GRLQJ"�
� 7KURXJK�WKHLU�HYHU�EHWWHU�PLFURVFRSHV��VFLHQWLVWV�RI�WKH�HDUO\�
WZHQWLHWK�FHQWXU\�H[DPLQHG�WKH�DFWLYH��VRUWLQJ�SURFHVVHV�RI�ELRORJLFDO�
PHPEUDQHV��7KH\�GLVFRYHUHG�WKDW�OLYLQJ�FHOOV�DFW�DV�SXPSV��ILOWHUV��DQG�
IDFWRULHV��3XUSRVHIXO�SURFHVVHV�VHHPHG�WR�RSHUDWH�DW�WLQ\�VFDOHV��:KR�RU�
ZKDW�ZDV�LQ�FRQWURO"�/LIH�LWVHOI�VHHPHG�DQ�RUJDQL]LQJ�IRUFH��³1RZ�ZH�
PXVW�QRW�LQWURGXFH�GHPRQRORJ\�LQWR�VFLHQFH�´�ZURWH�WKH�%ULWLVK�ELRORJLVW�
-DPHV�-RKQVWRQH�LQ�������,Q�SK\VLFV��KH�VDLG��LQGLYLGXDO�PROHFXOHV�PXVW�
UHPDLQ�EH\RQG�RXU�FRQWURO��³7KHVH�PRWLRQV�DQG�SDWKV�DUH�
XQ�FR�RUGLQDWHG²µKHOWHU�VNHOWHU¶²LI�ZH�OLNH�VR�WR�WHUP�WKHP��3K\VLFV�
FRQVLGHUV�RQO\�WKH�VWDWLVWLFDO�PHDQ�YHORFLWLHV�´�7KDW�LV�ZK\�WKH�SKHQRPHQD�
RI�SK\VLFV�DUH�LUUHYHUVLEOH��³VR�WKDW�IRU�WKH�ODWWHU�VFLHQFH�0D[ZHOO¶V�
GHPRQV�GR�QRW�H[LVW�´�%XW�ZKDW�RI�OLIH"�:KDW�RI�SK\VLRORJ\"�7KH�
SURFHVVHV�RI�WHUUHVWULDO�OLIH�DUH�UHYHUVLEOH��KH�DUJXHG��³:H�PXVW�WKHUHIRUH�
VHHN�IRU�HYLGHQFH�WKDW�WKH�RUJDQLVP�FDQ�FRQWURO�WKH��RWKHUZLVH��
XQ�FR�RUGLQDWHG�PRWLRQV�RI�WKH�LQGLYLGXDO�PROHFXOHV�´Ƈ�
�
� ,V�LW�QRW�VWUDQJH�WKDW�ZKLOH�ZH�VHH�WKDW�PRVW�RI�RXU�KXPDQ�HIIRUW�LV�
WKDW�RI�GLUHFWLQJ�QDWXUDO�DJHQFLHV�DQG�HQHUJLHV�LQWR�SDWKV�ZKLFK�WKH\�
ZRXOG�QRW�RWKHUZLVH�WDNH��ZH�VKRXOG�\HW�KDYH�IDLOHG�WR�WKLQN�RI�SULPLWLYH�
RUJDQLVPV��RU�HYHQ�RI�WKH�WLVVXH�HOHPHQWV�LQ�WKH�ERGLHV�RI�WKH�KLJKHU�
RUJDQLVPV��DV�SRVVHVVLQJ�DOVR�WKH�SRZHU�RI�GLUHFWLQJ�SK\VLFR�FKHPLFDO�
SURFHVVHV"�
�



� :KHQ�OLIH�UHPDLQHG�VR�P\VWHULRXV��PD\EH�0D[ZHOO¶V�GHPRQ�ZDV�QRW�
MXVW�D�FDUWRRQ��
� 7KHQ�WKH�GHPRQ�EHJDQ�WR�KDXQW�/Hy�6]LOiUG��D�YHU\�\RXQJ�+XQJDULDQ�
SK\VLFLVW�ZLWK�D�SURGXFWLYH�LPDJLQDWLRQ�ZKR�ZRXOG�ODWHU�FRQFHLYH�WKH�
HOHFWURQ�PLFURVFRSH�DQG��QRW�LQFLGHQWDOO\��WKH�QXFOHDU�FKDLQ�UHDFWLRQ��2QH�
RI�KLV�PRUH�IDPRXV�WHDFKHUV��$OEHUW�(LQVWHLQ��DGYLVHG�KLP�RXW�RI�
DYXQFXODU�SURWHFWLYHQHVV�WR�WDNH�D�SD\LQJ�MRE�ZLWK�WKH�SDWHQW�RIILFH��EXW�
6]LOiUG�LJQRUHG�WKH�DGYLFH��+H�ZDV�WKLQNLQJ�LQ�WKH�����V�DERXW�KRZ�
WKHUPRG\QDPLFV�VKRXOG�GHDO�ZLWK�LQFHVVDQW�PROHFXODU�IOXFWXDWLRQV��%\�
GHILQLWLRQ��IOXFWXDWLRQV�UDQ�FRXQWHU�WR�DYHUDJHV��OLNH�ILVK�VZLPPLQJ�
PRPHQWDULO\�XSVWUHDP��DQG�SHRSOH�QDWXUDOO\�ZRQGHUHG��ZKDW�LI�\RX�FRXOG�
KDUQHVV�WKHP"�7KLV�LUUHVLVWLEOH�LGHD�OHG�WR�D�YHUVLRQ�RI�WKH�SHUSHWXDO�
PRWLRQ�PDFKLQH��SHUSHWXXP�PRELOH��KRO\�JUDLO�RI�FUDQNV�DQG�KXFNVWHUV��,W�
ZDV�DQRWKHU�ZD\�RI�VD\LQJ��³$OO�WKDW�KHDW²ZK\�FDQ¶W�ZH�XVH�LW"´�
� ,W�ZDV�DOVR�DQRWKHU�RI�WKH�SDUDGR[HV�HQJHQGHUHG�E\�0D[ZHOO¶V�
GHPRQ��,Q�D�FORVHG�V\VWHP��D�GHPRQ�ZKR�FRXOG�FDWFK�WKH�IDVW�PROHFXOHV�
DQG�OHW�WKH�VORZ�PROHFXOHV�SDVV�ZRXOG�KDYH�D�VRXUFH�RI�XVHIXO�HQHUJ\��
FRQWLQXDOO\�UHIUHVKHG��2U��LI�QRW�WKH�FKLPHULFDO�LPS��ZKDW�DERXW�VRPH�
RWKHU�³LQWHOOLJHQW�EHLQJ´"�$Q�H[SHULPHQWDO�SK\VLFLVW��SHUKDSV"�$�
SHUSHWXDO�PRWLRQ�PDFKLQH�VKRXOG�EH�SRVVLEOH��GHFODUHG�6]LOiUG��³LI�ZH�
YLHZ�WKH�H[SHULPHQWLQJ�PDQ�DV�D�VRUW�RI�GHXV�H[�PDFKLQD��RQH�ZKR�LV�
FRQWLQXRXVO\�LQIRUPHG�RI�WKH�H[LVWLQJ�VWDWH�RI�QDWXUH�´Ƈ�)RU�KLV�YHUVLRQ�RI�
WKH�WKRXJKW�H[SHULPHQW��6]LOiUG�PDGH�FOHDU�WKDW�KH�GLG�QRW�ZLVK�WR�LQYRNH�
D�OLYLQJ�GHPRQ��ZLWK��VD\��D�EUDLQ²ELRORJ\�EURXJKW�WURXEOHV�RI�LWV�RZQ��
³7KH�YHU\�H[LVWHQFH�RI�D�QHUYRXV�V\VWHP�´�KH�QRWHG��³LV�GHSHQGHQW�RQ�
FRQWLQXDO�GLVVLSDWLRQ�RI�HQHUJ\�´��+LV�IULHQG�&DUO�(FNDUW�SLWKLO\�UHSKUDVHG�
WKLV��³7KLQNLQJ�JHQHUDWHV�HQWURS\�´Ƈ��,QVWHDG�KH�SURSRVHG�D�³QRQOLYLQJ�
GHYLFH�´�LQWHUYHQLQJ�LQ�D�PRGHO�WKHUPRG\QDPLF�V\VWHP��RSHUDWLQJ�D�SLVWRQ�
LQ�D�F\OLQGHU�RI�IOXLG��+H�SRLQWHG�RXW�WKDW�WKLV�GHYLFH�ZRXOG�QHHG��LQ�HIIHFW��
³D�VRUW�RI�PHPRU\�IDFXOW\�´��$ODQ�7XULQJ�ZDV�QRZ��LQ�������D�WHHQDJHU��,Q�
7XULQJ¶V�WHUPV��6]LOiUG�ZDV�WUHDWLQJ�WKH�PLQG�RI�WKH�GHPRQ�DV�D�FRPSXWHU�
ZLWK�D�WZR�VWDWH�PHPRU\���
� 6]LOiUG�VKRZHG�WKDW�HYHQ�WKLV�SHUSHWXDO�PRWLRQ�PDFKLQH�ZRXOG�KDYH�



WR�IDLO��:KDW�ZDV�WKH�FDWFK"�6LPSO\�SXW��LQIRUPDWLRQ�LV�QRW�IUHH��0D[ZHOO��
7KRPVRQ��DQG�WKH�UHVW�KDG�LPSOLFLWO\�WDONHG�DV�WKRXJK�NQRZOHGJH�ZDV�
WKHUH�IRU�WKH�WDNLQJ²NQRZOHGJH�RI�WKH�YHORFLWLHV�DQG�WUDMHFWRULHV�RI�
PROHFXOHV�FRPLQJ�DQG�JRLQJ�EHIRUH�WKH�GHPRQ¶V�H\HV��7KH\�GLG�QRW�
FRQVLGHU�WKH�FRVW�RI�WKLV�LQIRUPDWLRQ��7KH\�FRXOG�QRW��IRU�WKHP��LQ�D�
VLPSOHU�WLPH��LW�ZDV�DV�LI�WKH�LQIRUPDWLRQ�EHORQJHG�WR�D�SDUDOOHO�XQLYHUVH��
DQ�DVWUDO�SODQH��QRW�OLQNHG�WR�WKH�XQLYHUVH�RI�PDWWHU�DQG�HQHUJ\��SDUWLFOHV�
DQG�IRUFHV��ZKRVH�EHKDYLRU�WKH\�ZHUH�OHDUQLQJ�WR�FDOFXODWH��
� %XW�LQIRUPDWLRQ�LV�SK\VLFDO��0D[ZHOO¶V�GHPRQ�PDNHV�WKH�OLQN��7KH�
GHPRQ�SHUIRUPV�D�FRQYHUVLRQ�EHWZHHQ�LQIRUPDWLRQ�DQG�HQHUJ\��RQH�
SDUWLFOH�DW�D�WLPH��6]LOiUG²ZKR�GLG�QRW�\HW�XVH�WKH�ZRUG�
LQIRUPDWLRQ²IRXQG�WKDW��LI�KH�DFFRXQWHG�H[DFWO\�IRU�HDFK�PHDVXUHPHQW�
DQG�PHPRU\��WKHQ�WKH�FRQYHUVLRQ�FRXOG�EH�FRPSXWHG�H[DFWO\��6R�KH�
FRPSXWHG�LW��+H�FDOFXODWHG�WKDW�HDFK�XQLW�RI�LQIRUPDWLRQ�EULQJV�D�
FRUUHVSRQGLQJ�LQFUHDVH�LQ�HQWURS\²VSHFLILFDOO\��E\�N�ORJ���XQLWV��(YHU\�
WLPH�WKH�GHPRQ�PDNHV�D�FKRLFH�EHWZHHQ�RQH�SDUWLFOH�DQG�DQRWKHU��LW�FRVWV�
RQH�ELW�RI�LQIRUPDWLRQ��7KH�SD\EDFN�FRPHV�DW�WKH�HQG�RI�WKH�F\FOH��ZKHQ�LW�
KDV�WR�FOHDU�LWV�PHPRU\��6]LOiUG�GLG�QRW�VSHFLI\�WKLV�ODVW�GHWDLO�LQ�ZRUGV��
EXW�LQ�PDWKHPDWLFV���$FFRXQWLQJ�IRU�WKLV�SURSHUO\�LV�WKH�RQO\�ZD\�WR�
HOLPLQDWH�WKH�SDUDGR[�RI�SHUSHWXDO�PRWLRQ��WR�EULQJ�WKH�XQLYHUVH�EDFN�LQWR�
KDUPRQ\��WR�³UHVWRUH�FRQFRUGDQFH�ZLWK�WKH�6HFRQG�/DZ�´�
� 6]LOiUG�KDG�WKXV�FORVHG�D�ORRS�OHDGLQJ�WR�6KDQQRQ¶V�FRQFHSWLRQ�RI�
HQWURS\�DV�LQIRUPDWLRQ��)RU�KLV�SDUW��6KDQQRQ�GLG�QRW�UHDG�*HUPDQ�DQG�
GLG�QRW�IROORZ�=HLWVFKULIW�I�U�3K\VLN��³,�WKLQN�DFWXDOO\�6]LOiUG�ZDV�WKLQNLQJ�
RI�WKLV�´�KH�VDLG�PXFK�ODWHU��³DQG�KH�WDONHG�WR�YRQ�1HXPDQQ�DERXW�LW��DQG�
YRQ�1HXPDQQ�PD\�KDYH�WDONHG�WR�:LHQHU�DERXW�LW��%XW�QRQH�RI�WKHVH�
SHRSOH�DFWXDOO\�WDONHG�WR�PH�DERXW�LW�´Ƈ�6KDQQRQ�UHLQYHQWHG�WKH�
PDWKHPDWLFV�RI�HQWURS\�QRQHWKHOHVV��
� 7R�WKH�SK\VLFLVW��HQWURS\�LV�D�PHDVXUH�RI�XQFHUWDLQW\�DERXW�WKH�VWDWH�
RI�D�SK\VLFDO�V\VWHP��RQH�VWDWH�DPRQJ�DOO�WKH�SRVVLEOH�VWDWHV�LW�FDQ�EH�LQ��
7KHVH�PLFURVWDWHV�PD\�QRW�EH�HTXDOO\�OLNHO\��VR�WKH�SK\VLFLVW�ZULWHV�6 �íȈ�
SL�ORJ�SL��
� 7R�WKH�LQIRUPDWLRQ�WKHRULVW��HQWURS\�LV�D�PHDVXUH�RI�XQFHUWDLQW\�



DERXW�D�PHVVDJH��RQH�PHVVDJH�DPRQJ�DOO�WKH�SRVVLEOH�PHVVDJHV�WKDW�D�
FRPPXQLFDWLRQV�VRXUFH�FDQ�SURGXFH��7KH�SRVVLEOH�PHVVDJHV�PD\�QRW�EH�
HTXDOO\�OLNHO\��VR�6KDQQRQ�ZURWH�+� �íȈ�SL�ORJ�SL��
� ,W�LV�QRW�MXVW�D�FRLQFLGHQFH�RI�IRUPDOLVP��QDWXUH�SURYLGLQJ�VLPLODU�
DQVZHUV�WR�VLPLODU�SUREOHPV��,W�LV�DOO�RQH�SUREOHP��7R�UHGXFH�HQWURS\�LQ�D�
ER[�RI�JDV��WR�SHUIRUP�XVHIXO�ZRUN��RQH�SD\V�D�SULFH�LQ�LQIRUPDWLRQ��
/LNHZLVH��D�SDUWLFXODU�PHVVDJH�UHGXFHV�WKH�HQWURS\�LQ�WKH�HQVHPEOH�RI�
SRVVLEOH�PHVVDJHV²LQ�WHUPV�RI�G\QDPLFDO�V\VWHPV��D�SKDVH�VSDFH��
� 7KDW�ZDV�KRZ�6KDQQRQ�VDZ�LW��:LHQHU¶V�YHUVLRQ�ZDV�VOLJKWO\�
GLIIHUHQW��,W�ZDV�ILWWLQJ²IRU�D�ZRUG�WKDW�EHJDQ�E\�PHDQLQJ�WKH�RSSRVLWH�RI�
LWVHOI²WKDW�WKHVH�FROOHDJXHV�DQG�ULYDOV�SODFHG�RSSRVLWH�VLJQV�RQ�WKHLU�
IRUPXODWLRQV�RI�HQWURS\��:KHUH�6KDQQRQ�LGHQWLILHG�LQIRUPDWLRQ�ZLWK�
HQWURS\��:LHQHU�VDLG�LW�ZDV�QHJDWLYH�HQWURS\��:LHQHU�ZDV�VD\LQJ�WKDW�
LQIRUPDWLRQ�PHDQW�RUGHU��EXW�DQ�RUGHUO\�WKLQJ�GRHV�QRW�QHFHVVDULO\�
HPERG\�PXFK�LQIRUPDWLRQ��6KDQQRQ�KLPVHOI�SRLQWHG�RXW�WKHLU�GLIIHUHQFH�
DQG�PLQLPL]HG�LW��FDOOLQJ�LW�D�VRUW�RI�³PDWKHPDWLFDO�SXQ�´�7KH\�JHW�WKH�
VDPH�QXPHULFDO�DQVZHUV��KH�QRWHG��
�
� ,�FRQVLGHU�KRZ�PXFK�LQIRUPDWLRQ�LV�SURGXFHG�ZKHQ�D�FKRLFH�LV�PDGH�
IURP�D�VHW²WKH�ODUJHU�WKH�VHW�WKH�PRUH�LQIRUPDWLRQ��<RX�FRQVLGHU�WKH�
ODUJHU�XQFHUWDLQW\�LQ�WKH�FDVH�RI�D�ODUJHU�VHW�WR�PHDQ�OHVV�NQRZOHGJH�RI�WKH�
VLWXDWLRQ�DQG�KHQFH�OHVV�LQIRUPDWLRQ�Ƈ�
�
� 3XW�DQRWKHU�ZD\��+�LV�D�PHDVXUH�RI�VXUSULVH��3XW�\HW�DQRWKHU�ZD\��+�
LV�WKH�DYHUDJH�QXPEHU�RI�\HV�QR�TXHVWLRQV�QHHGHG�WR�JXHVV�WKH�XQNQRZQ�
PHVVDJH��6KDQQRQ�KDG�LW�ULJKW²DW�OHDVW��KLV�DSSURDFK�SURYHG�IHUWLOH�IRU�
PDWKHPDWLFLDQV�DQG�SK\VLFLVWV�D�JHQHUDWLRQ�ODWHU²EXW�WKH�FRQIXVLRQ�
OLQJHUHG�IRU�VRPH�\HDUV��2UGHU�DQG�GLVRUGHU�VWLOO�QHHGHG�VRPH�VRUWLQJ��
� :H�DOO�EHKDYH�OLNH�0D[ZHOO¶V�GHPRQ��2UJDQLVPV�RUJDQL]H��,Q�
HYHU\GD\�H[SHULHQFH�OLHV�WKH�UHDVRQ�VREHU�SK\VLFLVWV�DFURVV�WZR�FHQWXULHV�
NHSW�WKLV�FDUWRRQ�IDQWDV\�DOLYH��:H�VRUW�WKH�PDLO��EXLOG�VDQG�FDVWOHV��VROYH�
MLJVDZ�SX]]OHV��VHSDUDWH�ZKHDW�IURP�FKDII��UHDUUDQJH�FKHVV�SLHFHV��FROOHFW�
VWDPSV��DOSKDEHWL]H�ERRNV��FUHDWH�V\PPHWU\��FRPSRVH�VRQQHWV�DQG�VRQDWDV��



DQG�SXW�RXU�URRPV�LQ�RUGHU��DQG�WR�GR�DOO�WKLV�UHTXLUHV�QR�JUHDW�HQHUJ\��DV�
ORQJ�DV�ZH�FDQ�DSSO\�LQWHOOLJHQFH��:H�SURSDJDWH�VWUXFWXUH��QRW�MXVW�ZH�
KXPDQV�EXW�ZH�ZKR�DUH�DOLYH���:H�GLVWXUE�WKH�WHQGHQF\�WRZDUG�
HTXLOLEULXP��,W�ZRXOG�EH�DEVXUG�WR�DWWHPSW�D�WKHUPRG\QDPLF�DFFRXQWLQJ�
IRU�VXFK�SURFHVVHV��EXW�LW�LV�QRW�DEVXUG�WR�VD\�ZH�DUH�UHGXFLQJ�HQWURS\��
SLHFH�E\�SLHFH��%LW�E\�ELW��7KH�RULJLQDO�GHPRQ��GLVFHUQLQJ�RQH�PROHFXOH�DW�
D�WLPH��GLVWLQJXLVKLQJ�IDVW�IURP�VORZ��DQG�RSHUDWLQJ�KLV�OLWWOH�JDWHZD\��LV�
VRPHWLPHV�GHVFULEHG�DV�³VXSHULQWHOOLJHQW�´�EXW�FRPSDUHG�WR�D�UHDO�
RUJDQLVP�LW�LV�DQ�LGLRW�VDYDQW��1RW�RQO\�GR�OLYLQJ�WKLQJV�OHVVHQ�WKH�GLVRUGHU�
LQ�WKHLU�HQYLURQPHQWV��WKH\�DUH�LQ�WKHPVHOYHV��WKHLU�VNHOHWRQV�DQG�WKHLU�
IOHVK��YHVLFOHV�DQG�PHPEUDQHV��VKHOOV�DQG�FDUDSDFHV��OHDYHV�DQG�EORVVRPV��
FLUFXODWRU\�V\VWHPV�DQG�PHWDEROLF�SDWKZD\V²PLUDFOHV�RI�SDWWHUQ�DQG�
VWUXFWXUH��,W�VRPHWLPHV�VHHPV�DV�LI�FXUELQJ�HQWURS\�LV�RXU�TXL[RWLF�SXUSRVH�
LQ�WKLV�XQLYHUVH��
� ,Q������(UZLQ�6FKU|GLQJHU��WKH�FKDLQ�VPRNLQJ��ERZ�WLHG�SLRQHHU�RI�
TXDQWXP�SK\VLFV��DVNHG�WR�GHOLYHU�WKH�6WDWXWRU\�3XEOLF�/HFWXUHV�DW�7ULQLW\�
&ROOHJH��'XEOLQ��GHFLGHG�WKH�WLPH�KDG�FRPH�WR�DQVZHU�RQH�RI�WKH�JUHDWHVW�
RI�XQDQVZHUDEOH�TXHVWLRQV��:KDW�LV�OLIH"�7KH�HTXDWLRQ�EHDULQJ�KLV�QDPH�
ZDV�WKH�HVVHQWLDO�IRUPXODWLRQ�RI�TXDQWXP�PHFKDQLFV��,Q�ORRNLQJ�EH\RQG�
KLV�ILHOG��DV�PLGGOH�DJHG�1REHO�ODXUHDWHV�VR�RIWHQ�GR��6FKU|GLQJHU�WUDGHG�
ULJRU�IRU�VSHFXODWLRQ�DQG�EHJDQ�E\�DSRORJL]LQJ�³WKDW�VRPH�RI�XV�VKRXOG�
YHQWXUH�WR�HPEDUN�RQ�D�V\QWKHVLV�RI�IDFWV�DQG�WKHRULHV��DOEHLW�ZLWK�
VHFRQG�KDQG�DQG�LQFRPSOHWH�NQRZOHGJH�RI�VRPH�RI�WKHP²DQG�DW�WKH�ULVN�
RI�PDNLQJ�IRROV�RI�RXUVHOYHV�´Ƈ�1RQHWKHOHVV��WKH�OLWWOH�ERRN�KH�PDGH�IURP�
WKHVH�OHFWXUHV�EHFDPH�LQIOXHQWLDO��:LWKRXW�GLVFRYHULQJ�RU�HYHQ�VWDWLQJ�
DQ\WKLQJ�QHZ��LW�ODLG�D�IRXQGDWLRQ�IRU�D�QDVFHQW�VFLHQFH��DV�\HW�XQQDPHG��
FRPELQLQJ�JHQHWLFV�DQG�ELRFKHPLVWU\��³6FKU|GLQJHU¶V�ERRN�EHFDPH�D�NLQG�
RI�8QFOH�7RP¶V�&DELQ�RI�WKH�UHYROXWLRQ�LQ�ELRORJ\�WKDW��ZKHQ�WKH�GXVW�KDG�
FOHDUHG��OHIW�PROHFXODU�ELRORJ\�DV�LWV�OHJDF\�´Ƈ�RQH�RI�WKH�GLVFLSOLQH¶V�
IRXQGHUV�ZURWH�ODWHU��%LRORJLVWV�KDG�QRW�UHDG�DQ\WKLQJ�OLNH�LW�EHIRUH��DQG�
SK\VLFLVWV�WRRN�LW�DV�D�VLJQDO�WKDW�WKH�QH[W�JUHDW�SUREOHPV�PLJKW�OLH�LQ�
ELRORJ\��
� 6FKU|GLQJHU�EHJDQ�ZLWK�ZKDW�KH�FDOOHG�WKH�HQLJPD�RI�ELRORJLFDO�



VWDELOLW\��,Q�QRWDEOH�FRQWUDVW�WR�D�ER[�RI�JDV��ZLWK�LWV�YDJDULHV�RI�
SUREDELOLW\�DQG�IOXFWXDWLRQ��DQG�LQ�VHHPLQJ�GLVUHJDUG�RI�6FKU|GLQJHU¶V�
RZQ�ZDYH�PHFKDQLFV��ZKHUH�XQFHUWDLQW\�LV�WKH�UXOH��WKH�VWUXFWXUHV�RI�D�
OLYLQJ�FUHDWXUH�H[KLELW�UHPDUNDEOH�SHUPDQHQFH��7KH\�SHUVLVW��ERWK�LQ�WKH�
OLIH�RI�WKH�RUJDQLVP�DQG�DFURVV�JHQHUDWLRQV��WKURXJK�KHUHGLW\��7KLV�VWUXFN�
6FKU|GLQJHU�DV�UHTXLULQJ�H[SODQDWLRQ��
� ³:KHQ�LV�D�SLHFH�RI�PDWWHU�VDLG�WR�EH�DOLYH"´Ƈ�KH�DVNHG��+H�VNLSSHG�
SDVW�WKH�XVXDO�VXJJHVWLRQV²JURZWK��IHHGLQJ��UHSURGXFWLRQ²DQG�DQVZHUHG�
DV�VLPSO\�DV�SRVVLEOH��³:KHQ�LW�JRHV�RQ�µGRLQJ�VRPHWKLQJ�¶�PRYLQJ��
H[FKDQJLQJ�PDWHULDO�ZLWK�LWV�HQYLURQPHQW��DQG�VR�IRUWK��IRU�D�PXFK�ORQJHU�
SHULRG�WKDQ�ZH�ZRXOG�H[SHFW�DQ�LQDQLPDWH�SLHFH�RI�PDWWHU�WR�µNHHS�JRLQJ¶�
XQGHU�VLPLODU�FLUFXPVWDQFHV�´�2UGLQDULO\��D�SLHFH�RI�PDWWHU�FRPHV�WR�D�
VWDQGVWLOO��D�ER[�RI�JDV�UHDFKHV�D�XQLIRUP�WHPSHUDWXUH��D�FKHPLFDO�V\VWHP�
³IDGHV�DZD\�LQWR�D�GHDG��LQHUW�OXPS�RI�PDWWHU´²RQH�ZD\�RU�DQRWKHU��WKH�
VHFRQG�ODZ�LV�REH\HG�DQG�PD[LPXP�HQWURS\�LV�UHDFKHG��/LYLQJ�WKLQJV�
PDQDJH�WR�UHPDLQ�XQVWDEOH��1RUEHUW�:LHQHU�SXUVXHG�WKLV�WKRXJKW�LQ�
&\EHUQHWLFV��HQ]\PHV��KH�ZURWH��PD\�EH�³PHWDVWDEOH´�0D[ZHOO¶V�
GHPRQV²PHDQLQJ�QRW�TXLWH�VWDEOH��RU�SUHFDULRXVO\�VWDEOH��³7KH�VWDEOH�
VWDWH�RI�DQ�HQ]\PH�LV�WR�EH�GHFRQGLWLRQHG�´�KH�QRWHG��³DQG�WKH�VWDEOH�VWDWH�
RI�D�OLYLQJ�RUJDQLVP�LV�WR�EH�GHDG�´Ƈ�
� 6FKU|GLQJHU�IHOW�WKDW�HYDGLQJ�WKH�VHFRQG�ODZ�IRU�D�ZKLOH��RU�VHHPLQJ�
WR��LV�H[DFWO\�ZK\�D�OLYLQJ�FUHDWXUH�³DSSHDUV�VR�HQLJPDWLF�´�7KH�
RUJDQLVP¶V�DELOLW\�WR�IHLJQ�SHUSHWXDO�PRWLRQ�OHDGV�VR�PDQ\�SHRSOH�WR�
EHOLHYH�LQ�D�VSHFLDO��VXSHUQDWXUDO�OLIH�IRUFH��+H�PRFNHG�WKLV�LGHD²YLV�YLYD�
RU�HQWHOHFK\²DQG�KH�DOVR�PRFNHG�WKH�SRSXODU�QRWLRQ�WKDW�RUJDQLVPV�
³IHHG�XSRQ�HQHUJ\�´�(QHUJ\�DQG�PDWWHU�ZHUH�MXVW�WZR�VLGHV�RI�D�FRLQ��DQG�
DQ\ZD\�RQH�FDORULH�LV�DV�JRRG�DV�DQRWKHU��1R��KH�VDLG��WKH�RUJDQLVP�IHHGV�
XSRQ�QHJDWLYH�HQWURS\��
� ³7R�SXW�LW�OHVV�SDUDGR[LFDOO\�´�KH�DGGHG�SDUDGR[LFDOO\��³WKH�HVVHQWLDO�
WKLQJ�LQ�PHWDEROLVP�LV�WKDW�WKH�RUJDQLVP�VXFFHHGV�LQ�IUHHLQJ�LWVHOI�IURP�DOO�
WKH�HQWURS\�LW�FDQQRW�KHOS�SURGXFLQJ�ZKLOH�DOLYH�´Ƈ�
� ,Q�RWKHU�ZRUGV��WKH�RUJDQLVP�VXFNV�RUGHUOLQHVV�IURP�LWV�VXUURXQGLQJV��
+HUELYRUHV�DQG�FDUQLYRUHV�GLQH�RQ�D�VPRUJDVERUG�RI�VWUXFWXUH��WKH\�IHHG�



RQ�RUJDQLF�FRPSRXQGV��PDWWHU�LQ�D�ZHOO�RUGHUHG�VWDWH��DQG�UHWXUQ�LW�³LQ�D�
YHU\�PXFK�GHJUDGHG�IRUP²QRW�HQWLUHO\�GHJUDGHG��KRZHYHU��IRU�SODQWV�FDQ�
PDNH�XVH�RI�LW�´�3ODQWV�PHDQZKLOH�GUDZ�QRW�MXVW�HQHUJ\�EXW�QHJDWLYH�
HQWURS\�IURP�VXQOLJKW��,Q�WHUPV�RI�HQHUJ\��WKH�DFFRXQWLQJ�FDQ�EH�PRUH�RU�
OHVV�ULJRURXVO\�SHUIRUPHG��,Q�WHUPV�RI�RUGHU��FDOFXODWLRQV�DUH�QRW�VR�VLPSOH��
7KH�PDWKHPDWLFDO�UHFNRQLQJ�RI�RUGHU�DQG�FKDRV�UHPDLQV�PRUH�WLFNOLVK��WKH�
UHOHYDQW�GHILQLWLRQV�EHLQJ�VXEMHFW�WR�IHHGEDFN�ORRSV�RI�WKHLU�RZQ��
� 0XFK�PRUH�UHPDLQHG�WR�EH�OHDUQHG��6FKU|GLQJHU�VDLG��DERXW�KRZ�OLIH�
VWRUHV�DQG�SHUSHWXDWHV�WKH�RUGHUOLQHVV�LW�GUDZV�IURP�QDWXUH��%LRORJLVWV�
ZLWK�WKHLU�PLFURVFRSHV�KDG�OHDUQHG�D�JUHDW�GHDO�DERXW�FHOOV��7KH\�FRXOG�
VHH�JDPHWHV²VSHUP�FHOOV�DQG�HJJ�FHOOV��,QVLGH�WKHP�ZHUH�WKH�URGOLNH�
ILEHUV�FDOOHG�FKURPRVRPHV��DUUDQJHG�LQ�SDLUV��ZLWK�FRQVLVWHQW�QXPEHUV�
IURP�VSHFLHV�WR�VSHFLHV��DQG�NQRZQ�WR�EH�FDUULHUV�RI�KHUHGLWDU\�IHDWXUHV��
$V�6FKU|GLQJHU�SXW�LW�QRZ��WKH\�KROG�ZLWKLQ�WKHP��VRPHKRZ��WKH�³SDWWHUQ´�
RI�WKH�RUJDQLVP��³,W�LV�WKHVH�FKURPRVRPHV��RU�SUREDEO\�RQO\�DQ�D[LDO�
VNHOHWRQ�ILEUH�RI�ZKDW�ZH�DFWXDOO\�VHH�XQGHU�WKH�PLFURVFRSH�DV�WKH�
FKURPRVRPH��WKDW�FRQWDLQ�LQ�VRPH�NLQG�RI�FRGH�VFULSW�WKH�HQWLUH�SDWWHUQ�RI�
WKH�LQGLYLGXDO¶V�IXWXUH�GHYHORSPHQW�´�+H�FRQVLGHUHG�LW�
DPD]LQJ²P\VWHULRXV��EXW�VXUHO\�FUXFLDO�LQ�VRPH�ZD\�DV�\HW�
XQNQRZQ²WKDW�HYHU\�VLQJOH�FHOO�RI�DQ�RUJDQLVP�³VKRXOG�EH�LQ�SRVVHVVLRQ�
RI�D�FRPSOHWH��GRXEOH��FRS\�RI�WKH�FRGH�VFULSW�´Ƈ�+H�FRPSDUHG�WKLV�WR�DQ�
DUP\�LQ�ZKLFK�HYHU\�VROGLHU�NQRZV�HYHU\�GHWDLO�RI�WKH�JHQHUDO¶V�SODQV��
� 7KHVH�GHWDLOV�ZHUH�WKH�PDQ\�GLVFUHWH�³SURSHUWLHV´�RI�DQ�RUJDQLVP��
WKRXJK�LW�UHPDLQHG�IDU�IURP�FOHDU�ZKDW�D�SURSHUW\�HQWDLOHG���³,W�VHHPV�
QHLWKHU�DGHTXDWH�QRU�SRVVLEOH�WR�GLVVHFW�LQWR�GLVFUHWH�µSURSHUWLHV¶�WKH�
SDWWHUQ�RI�DQ�RUJDQLVP�ZKLFK�LV�HVVHQWLDOO\�D�XQLW\��D�µZKROH�¶�´Ƈ�
6FKU|GLQJHU�PXVHG���7KH�FRORU�RI�DQ�DQLPDO¶V�H\HV��EOXH�RU�EURZQ��PLJKW�
EH�D�SURSHUW\��EXW�LW�LV�PRUH�XVHIXO�WR�IRFXV�RQ�WKH�GLIIHUHQFH�IURP�RQH�
LQGLYLGXDO�WR�DQRWKHU��DQG�WKLV�GLIIHUHQFH�ZDV�XQGHUVWRRG�WR�EH�FRQWUROOHG�
E\�VRPHWKLQJ�FRQYH\HG�LQ�WKH�FKURPRVRPHV��+H�XVHG�WKH�WHUP�JHQH��³WKH�
K\SRWKHWLFDO�PDWHULDO�FDUULHU�RI�D�GHILQLWH�KHUHGLWDU\�IHDWXUH�´�1R�RQH�
FRXOG�\HW�VHH�WKHVH�K\SRWKHWLFDO�JHQHV��EXW�VXUHO\�WKH�WLPH�ZDV�QRW�IDU�RII��
0LFURVFRSLF�REVHUYDWLRQV�PDGH�LW�SRVVLEOH�WR�HVWLPDWH�WKHLU�VL]H��SHUKDSV�



����RU�����DWRPLF�GLVWDQFHV��SHUKDSV�RQH�WKRXVDQG�DWRPV�RU�IHZHU��<HW�
VRPHKRZ�WKHVH�WLQ\�HQWLWLHV�PXVW�HQFDSVXODWH�WKH�HQWLUH�SDWWHUQ�RI�D�OLYLQJ�
FUHDWXUH²D�IO\�RU�D�UKRGRGHQGURQ��D�PRXVH�RU�D�KXPDQ��$QG�ZH�PXVW�
XQGHUVWDQG�WKLV�SDWWHUQ�DV�D�IRXU�GLPHQVLRQDO�REMHFW��WKH�VWUXFWXUH�RI�WKH�
RUJDQLVP�WKURXJK�WKH�ZKROH�RI�LWV�RQWRJHQHWLF�GHYHORSPHQW��HYHU\�VWDJH�
IURP�HPEU\R�WR�DGXOW��
� ,Q�VHHNLQJ�D�FOXH�WR�WKH�JHQH¶V�PROHFXODU�VWUXFWXUH��LW�VHHPHG�QDWXUDO�
WR�ORRN�WR�WKH�PRVW�RUJDQL]HG�IRUPV�RI�PDWWHU��FU\VWDOV��6ROLGV�LQ�
FU\VWDOOLQH�IRUP�KDYH�D�UHODWLYH�SHUPDQHQFH��WKH\�FDQ�EHJLQ�ZLWK�D�WLQ\�
JHUP�DQG�EXLOG�XS�ODUJHU�DQG�ODUJHU�VWUXFWXUHV��DQG�TXDQWXP�PHFKDQLFV�
ZDV�EHJLQQLQJ�WR�JLYH�GHHS�LQVLJKW�LQWR�WKH�IRUFHV�LQYROYHG�LQ�WKHLU�
ERQGLQJ��%XW�6FKU|GLQJHU�IHOW�VRPHWKLQJ�ZDV�PLVVLQJ��&U\VWDOV�DUH�WRR�
RUGHUO\²EXLOW�XS�LQ�³WKH�FRPSDUDWLYHO\�GXOO�ZD\�RI�UHSHDWLQJ�WKH�VDPH�
VWUXFWXUH�LQ�WKUHH�GLUHFWLRQV�DJDLQ�DQG�DJDLQ�´�(ODERUDWH�WKRXJK�WKH\�VHHP��
FU\VWDOOLQH�VROLGV�FRQWDLQ�MXVW�D�IHZ�W\SHV�RI�DWRPV��/LIH�PXVW�GHSHQG�RQ�D�
KLJKHU�OHYHO�RI�FRPSOH[LW\��VWUXFWXUH�ZLWKRXW�SUHGLFWDEOH�UHSHWLWLRQ��KH�
DUJXHG��+H�LQYHQWHG�D�WHUP��DSHULRGLF�FU\VWDOV��7KLV�ZDV�KLV�K\SRWKHVLV��
:H�EHOLHYH�D�JHQH²RU�SHUKDSV�WKH�ZKROH�FKURPRVRPH�ILEHU²WR�EH�DQ�
DSHULRGLF�VROLG�Ƈ�+H�FRXOG�KDUGO\�HPSKDVL]H�HQRXJK�WKH�JORU\�RI�WKLV�
GLIIHUHQFH��EHWZHHQ�SHULRGLF�DQG�DSHULRGLF��
�
� 7KH�GLIIHUHQFH�LQ�VWUXFWXUH�LV�RI�WKH�VDPH�NLQG�DV�WKDW�EHWZHHQ�DQ�
RUGLQDU\�ZDOOSDSHU�LQ�ZKLFK�WKH�VDPH�SDWWHUQ�LV�UHSHDWHG�DJDLQ�DQG�DJDLQ�
LQ�UHJXODU�SHULRGLFLW\�DQG�D�PDVWHUSLHFH�RI�HPEURLGHU\��VD\�D�5DSKDHO�
WDSHVWU\��ZKLFK�VKRZV�QR�GXOO�UHSHWLWLRQ��EXW�DQ�HODERUDWH��FRKHUHQW��
PHDQLQJIXO�GHVLJQ�Ƈ�
�
� 6RPH�RI�KLV�PRVW�DGPLULQJ�UHDGHUV��VXFK�DV�/pRQ�%ULOORXLQ��WKH�
)UHQFK�SK\VLFLVW�UHFHQWO\�GHFDPSHG�WR�WKH�8QLWHG�6WDWHV��VDLG�WKDW�
6FKU|GLQJHU�ZDV�WRR�FOHYHU�WR�EH�FRPSOHWHO\�FRQYLQFLQJ��HYHQ�DV�WKH\�
GHPRQVWUDWHG�LQ�WKHLU�RZQ�ZRUN�MXVW�KRZ�FRQYLQFHG�WKH\�ZHUH��%ULOORXLQ�
ZDV�SDUWLFXODUO\�WDNHQ�ZLWK�WKH�FRPSDULVRQ�WR�FU\VWDOV��ZLWK�WKHLU�HODERUDWH�
EXW�LQDQLPDWH�VWUXFWXUHV��&U\VWDOV�KDYH�VRPH�FDSDFLW\�IRU�VHOI�UHSDLU��KH�



QRWHG��XQGHU�VWUHVV��WKHLU�DWRPV�PD\�VKLIW�WR�QHZ�SRVLWLRQV�IRU�WKH�VDNH�RI�
HTXLOLEULXP��7KDW�PD\�EH�XQGHUVWRRG�LQ�WHUPV�RI�WKHUPRG\QDPLFV�DQG�
QRZ�TXDQWXP�PHFKDQLFV��+RZ�PXFK�PRUH�H[DOWHG��WKHQ��LV�VHOI�UHSDLU�LQ�
WKH�RUJDQLVP��³7KH�OLYLQJ�RUJDQLVP�KHDOV�LWV�RZQ�ZRXQGV��FXUHV�LWV�
VLFNQHVVHV��DQG�PD\�UHEXLOG�ODUJH�SRUWLRQV�RI�LWV�VWUXFWXUH�ZKHQ�WKH\�KDYH�
EHHQ�GHVWUR\HG�E\�VRPH�DFFLGHQW��7KLV�LV�WKH�PRVW�VWULNLQJ�DQG�XQH[SHFWHG�
EHKDYLRU�´Ƈ�+H�IROORZHG�6FKU|GLQJHU��WRR��LQ�XVLQJ�HQWURS\�WR�FRQQHFW�WKH�
VPDOOHVW�DQG�ODUJHVW�VFDOHV��
�
� 7KH�HDUWK�LV�QRW�D�FORVHG�V\VWHP��DQG�OLIH�IHHGV�XSRQ�HQHUJ\�DQG�
QHJDWLYH�HQWURS\�OHDNLQJ�LQWR�WKH�HDUWK�V\VWHP�«�7KH�F\FOH�UHDGV��ILUVW��
FUHDWLRQ�RI�XQVWDEOH�HTXLOLEULXPV��IXHOV��IRRG��ZDWHUIDOOV��HWF����WKHQ�XVH�RI�
WKHVH�UHVHUYHV�E\�DOO�OLYLQJ�FUHDWXUHV��
�
� /LYLQJ�FUHDWXUHV�FRQIRXQG�WKH�XVXDO�FRPSXWDWLRQ�RI�HQWURS\��0RUH�
JHQHUDOO\��VR�GRHV�LQIRUPDWLRQ��³7DNH�DQ�LVVXH�RI�7KH�1HZ�<RUN�7LPHV��
WKH�ERRN�RQ�F\EHUQHWLFV��DQG�DQ�HTXDO�ZHLJKW�RI�VFUDS�SDSHU�´�VXJJHVWHG�
%ULOORXLQ��³'R�WKH\�KDYH�WKH�VDPH�HQWURS\"´�,I�\RX�DUH�IHHGLQJ�WKH�
IXUQDFH��\HV��%XW�QRW�LI�\RX�DUH�D�UHDGHU��7KHUH�LV�HQWURS\�LQ�WKH�
DUUDQJHPHQW�RI�WKH�LQN�VSRWV��
� )RU�WKDW�PDWWHU��SK\VLFLVWV�WKHPVHOYHV�JR�DURXQG�WUDQVIRUPLQJ�
QHJDWLYH�HQWURS\�LQWR�LQIRUPDWLRQ��VDLG�%ULOORXLQ��)URP�REVHUYDWLRQV�DQG�
PHDVXUHPHQWV��WKH�SK\VLFLVW�GHULYHV�VFLHQWLILF�ODZV��ZLWK�WKHVH�ODZV��
SHRSOH�FUHDWH�PDFKLQHV�QHYHU�VHHQ�LQ�QDWXUH��ZLWK�WKH�PRVW�LPSUREDEOH�
VWUXFWXUHV��+H�ZURWH�WKLV�LQ�������DV�KH�ZDV�OHDYLQJ�+DUYDUG�WR�MRLQ�WKH�
,%0�&RUSRUDWLRQ�LQ�3RXJKNHHSVLH�Ƈ�
� 7KDW�ZDV�QRW�WKH�HQG�IRU�0D[ZHOO¶V�GHPRQ²IDU�IURP�LW��7KH�
SUREOHP�FRXOG�QRW�WUXO\�EH�VROYHG��WKH�GHPRQ�HIIHFWLYHO\�EDQLVKHG�ZLWKRXW�
D�GHHSHU�XQGHUVWDQGLQJ�RI�D�UHDOP�IDU�UHPRYHG�IURP�WKHUPRG\QDPLFV��
PHFKDQLFDO�FRPSXWLQJ��/DWHU��3HWHU�/DQGVEHUJ�ZURWH�LWV�RELWXDU\�WKLV�
ZD\��³0D[ZHOO¶V�GHPRQ�GLHG�DW�WKH�DJH�RI�����ZKHQ�D�SDSHU�E\�/Hy�
6]LOiUG�DSSHDUHG���EXW�LW�FRQWLQXHV�WR�KDXQW�WKH�FDVWOHV�RI�SK\VLFV�DV�D�
UHVWOHVV�DQG�ORYDEOH�SROWHUJHLVW�´Ƈ� �



10 | LIFE’S OWN CODE�
 
(The Organism Is Written in the Egg)�
�
� :KDW�OLHV�DW�WKH�KHDUW�RI�HYHU\�OLYLQJ�WKLQJ�LV�QRW�D�ILUH��QRW�ZDUP�
EUHDWK��QRW�D�³VSDUN�RI�OLIH�´�,W�LV�LQIRUPDWLRQ��ZRUGV��LQVWUXFWLRQV��,I�\RX�
ZDQW�D�PHWDSKRU��GRQ¶W�WKLQN�RI�ILUHV�DQG�VSDUNV�DQG�EUHDWK��7KLQN��
LQVWHDG��RI�D�ELOOLRQ�GLVFUHWH��GLJLWDO�FKDUDFWHUV�FDUYHG�LQ�WDEOHWV�RI�
FU\VWDO��
� ²5LFKDUG�'DZNLQV�������Ƈ�
�
� 6&,(17,676�/29(�7+(,5�)81'$0(17$/�3$57,&/(6��,I�
WUDLWV�DUH�KDQGHG�GRZQ�IURP�RQH�JHQHUDWLRQ�WR�WKH�QH[W��WKHVH�WUDLWV�PXVW�
WDNH�VRPH�SULPDO�IRUP�RU�KDYH�VRPH�FDUULHU��+HQFH�WKH�SXWDWLYH�SDUWLFOH�RI�
SURWRSODVP��³7KH�ELRORJLVW�PXVW�EH�DOORZHG�DV�PXFK�VFLHQWLILF�XVH�RI�WKH�
LPDJLQDWLRQ�DV�WKH�SK\VLFLVW�´�7KH�3RSXODU�6FLHQFH�0RQWKO\�H[SODLQHG�LQ�
������³,I�WKH�RQH�PXVW�KDYH�KLV�DWRPV�DQG�PROHFXOHV��WKH�RWKHU�PXVW�KDYH�
KLV�SK\VLRORJLFDO�XQLWV��KLV�SODVWLF�PROHFXOHV��KLV�µSODVWLFXOHV�¶�´Ƈ�
� 3ODVWLFXOH�GLG�QRW�FDWFK�RQ��DQG�DOPRVW�HYHU\RQH�KDG�WKH�ZURQJ�LGHD�
DERXW�KHUHGLW\�DQ\ZD\��6R�LQ������D�'DQLVK�ERWDQLVW��:LOKHOP�-RKDQQVHQ��
VHOI�FRQVFLRXVO\�LQYHQWHG�WKH�ZRUG�JHQH��+H�ZDV�DW�SDLQV�WR�FRUUHFW�WKH�
FRPPRQ�P\WKRORJ\�DQG�WKRXJKW�D�ZRUG�PLJKW�KHOS��7KH�P\WK�ZDV�WKLV��
WKDW�³SHUVRQDO�TXDOLWLHV´�DUH�WUDQVPLWWHG�IURP�SDUHQW�WR�SURJHQ\��7KLV�LV�
³WKH�PRVW�QDwYH�DQG�ROGHVW�FRQFHSWLRQ�RI�KHUHGLW\�´Ƈ�-RKDQVVHQ�VDLG�LQ�D�
VSHHFK�WR�WKH�$PHULFDQ�6RFLHW\�RI�1DWXUDOLVWV��,W�ZDV�XQGHUVWDQGDEOH��,I�
IDWKHU�DQG�GDXJKWHU�DUH�IDW��SHRSOH�PLJKW�EH�WHPSWHG�WR�WKLQN�WKDW�KLV�
IDWQHVV�FDXVHG�KHUV��RU�WKDW�KH�SDVVHG�LW�RQ�WR�KHU��%XW�WKDW�LV�ZURQJ��$V�
-RKDQQVHQ�GHFODUHG��³7KH�SHUVRQDO�TXDOLWLHV�RI�DQ\�LQGLYLGXDO�RUJDQLVP�
GR�QRW�DW�DOO�FDXVH�WKH�TXDOLWLHV�RI�LWV�RIIVSULQJ��EXW�WKH�TXDOLWLHV�RI�ERWK�
DQFHVWRU�DQG�GHVFHQGHQW�DUH�LQ�TXLWH�WKH�VDPH�PDQQHU�GHWHUPLQHG�E\�WKH�
QDWXUH�RI�WKH�µVH[XDO�VXEVWDQFHV¶²L�H���WKH�JDPHWHV²IURP�ZKLFK�WKH\�
KDYH�GHYHORSHG�´�:KDW�LV�LQKHULWHG�LV�PRUH�DEVWUDFW��PRUH�LQ�WKH�QDWXUH�RI�
SRWHQWLDOLW\��



� 7R�EDQLVK�WKH�IDOODFLRXV�WKLQNLQJ��KH�SURSRVHG�D�QHZ�WHUPLQRORJ\��
EHJLQQLQJ�ZLWK�JHQH��³QRWKLQJ�EXW�D�YHU\�DSSOLFDEOH�OLWWOH�ZRUG��HDVLO\�
FRPELQHG�ZLWK�RWKHUV�´Ƈ�,W�KDUGO\�PDWWHUHG�WKDW�QHLWKHU�KH�QRU�DQ\RQH�HOVH�
NQHZ�ZKDW�D�JHQH�DFWXDOO\�ZDV��³LW�PD\�EH�XVHIXO�DV�DQ�H[SUHVVLRQ�IRU�WKH�
µXQLW�IDFWRUV�¶�µHOHPHQWV�¶�RU�µDOOHORPRUSKV�¶«�$V�WR�WKH�QDWXUH�RI�WKH�
µJHQHV¶�LW�LV�DV�\HW�RI�QR�YDOXH�WR�SURSRVH�D�K\SRWKHVLV�´�*UHJRU�0HQGHO¶V�
\HDUV�RI�UHVHDUFK�ZLWK�JUHHQ�DQG�\HOORZ�SHDV�VKRZHG�WKDW�VXFK�D�WKLQJ�
PXVW�H[LVW��&RORUV�DQG�RWKHU�WUDLWV�YDU\�GHSHQGLQJ�RQ�PDQ\�IDFWRUV��VXFK�
DV�WHPSHUDWXUH�DQG�VRLO�FRQWHQW��EXW�VRPHWKLQJ�LV�SUHVHUYHG�ZKROH��LW�GRHV�
QRW�EOHQG�RU�GLIIXVH��LW�PXVW�EH�TXDQWL]HG�Ƈ�0HQGHO�KDG�GLVFRYHUHG�WKH�
JHQH��WKRXJK�KH�GLG�QRW�QDPH�LW��)RU�KLP�LW�ZDV�PRUH�DQ�DOJHEUDLF�
FRQYHQLHQFH�WKDQ�D�SK\VLFDO�HQWLW\��
� :KHQ�6FKU|GLQJHU�FRQWHPSODWHG�WKH�JHQH��KH�IDFHG�D�SUREOHP��+RZ�
FRXOG�VXFK�D�³WLQ\�VSHFN�RI�PDWHULDO´�FRQWDLQ�WKH�HQWLUH�FRPSOH[�
FRGH�VFULSW�WKDW�GHWHUPLQHV�WKH�HODERUDWH�GHYHORSPHQW�RI�WKH�RUJDQLVP"�
7R�UHVROYH�WKH�GLIILFXOW\�6FKU|GLQJHU�VXPPRQHG�DQ�H[DPSOH�QRW�IURP�
ZDYH�PHFKDQLFV�RU�WKHRUHWLFDO�SK\VLFV�EXW�IURP�WHOHJUDSK\��0RUVH�FRGH��
+H�QRWHG�WKDW�WZR�VLJQV��GRW�DQG�GDVK��FRXOG�EH�FRPELQHG�LQ�ZHOO�RUGHUHG�
JURXSV�WR�JHQHUDWH�DOO�KXPDQ�ODQJXDJH��*HQHV��WRR��KH�VXJJHVWHG��PXVW�
HPSOR\�D�FRGH��³7KH�PLQLDWXUH�FRGH�VKRXOG�SUHFLVHO\�FRUUHVSRQG�ZLWK�D�
KLJKO\�FRPSOLFDWHG�DQG�VSHFLILHG�SODQ�RI�GHYHORSPHQW�DQG�VKRXOG�
VRPHKRZ�FRQWDLQ�WKH�PHDQV�WR�SXW�LW�LQWR�DFWLRQ�´Ƈ�
� &RGHV��LQVWUXFWLRQV��VLJQDOV²DOO�WKLV�ODQJXDJH��UHGROHQW�RI�PDFKLQHU\�
DQG�HQJLQHHULQJ��SUHVVHG�LQ�RQ�ELRORJLVWV�OLNH�1RUPDQ�)UHQFK�LQYDGLQJ�
PHGLHYDO�(QJOLVK��,Q�WKH�����V�WKH�MDUJRQ�KDG�D�SUHFLRXV��DUWLILFLDO�IHHOLQJ��
EXW�WKDW�VRRQ�SDVVHG��7KH�QHZ�PROHFXODU�ELRORJ\�EHJDQ�WR�H[DPLQH�
LQIRUPDWLRQ�VWRUDJH�DQG�LQIRUPDWLRQ�WUDQVIHU��%LRORJLVWV�FRXOG�FRXQW�LQ�
WHUPV�RI�³ELWV�´�6RPH�RI�WKH�SK\VLFLVWV�QRZ�WXUQLQJ�WR�ELRORJ\�VDZ�
LQIRUPDWLRQ�DV�H[DFWO\�WKH�FRQFHSW�QHHGHG�WR�GLVFXVV�DQG�PHDVXUH�
ELRORJLFDO�TXDOLWLHV�IRU�ZKLFK�WRROV�KDG�QRW�EHHQ�DYDLODEOH��FRPSOH[LW\�DQG�
RUGHU��RUJDQL]DWLRQ�DQG�VSHFLILFLW\�Ƈ�+HQU\�4XDVWOHU��DQ�HDUO\�UDGLRORJLVW�
IURP�9LHQQD��WKHQ�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV��ZDV�DSSO\LQJ�LQIRUPDWLRQ�
WKHRU\�WR�ERWK�ELRORJ\�DQG�SV\FKRORJ\��KH�HVWLPDWHG�WKDW�DQ�DPLQR�DFLG�



KDV�WKH�LQIRUPDWLRQ�FRQWHQW�RI�D�ZULWWHQ�ZRUG�DQG�D�SURWHLQ�PROHFXOH�WKH�
LQIRUPDWLRQ�FRQWHQW�RI�D�SDUDJUDSK��+LV�FROOHDJXH�6LGQH\�'DQFRII�
VXJJHVWHG�WR�KLP�LQ������WKDW�D�FKURPRVRPDO�WKUHDG�LV�³D�OLQHDU�FRGHG�
WDSH�RI�LQIRUPDWLRQ´Ƈ��
�
� 7KH�HQWLUH�WKUHDG�FRQVWLWXWHV�D�³PHVVDJH�´�7KLV�PHVVDJH�FDQ�EH�
EURNHQ�GRZQ�LQWR�VXE�XQLWV�ZKLFK�PD\�EH�FDOOHG�³SDUDJUDSKV�´�³ZRUGV�´�
HWF��7KH�VPDOOHVW�PHVVDJH�XQLW�LV�SHUKDSV�VRPH�IOLS�IORS�ZKLFK�FDQ�PDNH�D�
\HV�QR�GHFLVLRQ��
�
� ,Q������4XDVWOHU�RUJDQL]HG�D�V\PSRVLXP�RQ�LQIRUPDWLRQ�WKHRU\�LQ�
ELRORJ\��ZLWK�QR�SXUSRVH�EXW�WR�GHSOR\�WKHVH�QHZ�LGHDV²HQWURS\��QRLVH��
PHVVDJLQJ��GLIIHUHQWLDWLQJ²LQ�DUHDV�IURP�FHOO�VWUXFWXUH�DQG�HQ]\PH�
FDWDO\VLV�WR�ODUJH�VFDOH�³ELRV\VWHPV�´�2QH�UHVHDUFKHU�FRQVWUXFWHG�DQ�
HVWLPDWH�RI�WKH�QXPEHU�RI�ELWV�UHSUHVHQWHG�E\�D�VLQJOH�EDFWHULXP��DV�PXFK�
DV������Ƈ��%XW�WKDW�ZDV�WKH�QXPEHU�QHHGHG�WR�GHVFULEH�LWV�HQWLUH�PROHFXODU�
VWUXFWXUH�LQ�WKUHH�GLPHQVLRQV²SHUKDSV�WKHUH�ZDV�D�PRUH�HFRQRPLFDO�
GHVFULSWLRQ���7KH�JURZWK�RI�WKH�EDFWHULXP�FRXOG�EH�DQDO\]HG�DV�D�
UHGXFWLRQ�LQ�WKH�HQWURS\�RI�LWV�SDUW�RI�WKH�XQLYHUVH��4XDVWOHU�KLPVHOI�
ZDQWHG�WR�WDNH�WKH�PHDVXUH�RI�KLJKHU�RUJDQLVPV�LQ�WHUPV�RI�LQIRUPDWLRQ�
FRQWHQW��QRW�LQ�WHUPV�RI�DWRPV��³WKLV�ZRXOG�EH�H[WUHPHO\�ZDVWHIXO´��EXW�LQ�
WHUPV�RI�³K\SRWKHWLFDO�LQVWUXFWLRQV�WR�EXLOG�DQ�RUJDQLVP�´Ƈ�7KLV�EURXJKW�
KLP��RI�FRXUVH��WR�JHQHV��
� 7KH�ZKROH�VHW�RI�LQVWUXFWLRQV²VLWXDWHG�³VRPHZKHUH�LQ�WKH�
FKURPRVRPHV´²LV�WKH�JHQRPH��7KLV�LV�D�³FDWDORJXH�´�KH�VDLG��FRQWDLQLQJ��
LI�QRW�DOO��WKHQ�DW�OHDVW�³D�VXEVWDQWLDO�IUDFWLRQ�RI�DOO�LQIRUPDWLRQ�DERXW�DQ�
DGXOW�RUJDQLVP�´�+H�HPSKDVL]HG��WKRXJK��KRZ�OLWWOH�ZDV�NQRZQ�DERXW�
JHQHV��:HUH�WKH\�GLVFUHWH�SK\VLFDO�HQWLWLHV��RU�GLG�WKH\�RYHUODS"�:HUH�
WKH\�³LQGHSHQGHQW�VRXUFHV�RI�LQIRUPDWLRQ´�RU�GLG�WKH\�DIIHFW�RQH�DQRWKHU"�
+RZ�PDQ\�ZHUH�WKHUH"�0XOWLSO\LQJ�DOO�WKHVH�XQNQRZQV��KH�DUULYHG�DW�D�
UHVXOW��
�
� WKDW�WKH�HVVHQWLDO�FRPSOH[LW\�RI�D�VLQJOH�FHOO�DQG�RI�D�ZKROH�PDQ�DUH�



ERWK�QRW�PRUH�WKDQ������QRU�OHVV�WKDQ�����ELWV��WKLV�LV�DQ�H[WUHPHO\�FRDUVH�
HVWLPDWH��EXW�LV�EHWWHU�WKDQ�QR�HVWLPDWH�DW�DOO�Ƈ�
�
� 7KHVH�FUXGH�HIIRUWV�OHG�WR�QRWKLQJ��GLUHFWO\��6KDQQRQ¶V�LQIRUPDWLRQ�
WKHRU\�FRXOG�QRW�EH�JUDIWHG�RQWR�ELRORJ\�ZKROH��,W�KDUGO\�PDWWHUHG��$�
VHLVPLF�VKLIW�ZDV�DOUHDG\�XQGHU�ZD\��IURP�WKLQNLQJ�DERXW�HQHUJ\�WR�
WKLQNLQJ�DERXW�LQIRUPDWLRQ��
� $FURVV�WKH�$WODQWLF��DQ�RGG�OLWWOH�OHWWHU�DUULYHG�DW�WKH�RIILFHV�RI�WKH�
MRXUQDO�1DWXUH�LQ�/RQGRQ�LQ�WKH�VSULQJ�RI�������ZLWK�D�OLVW�RI�VLJQDWRULHV�
IURP�3DULV��=XULFK��&DPEULGJH��DQG�*HQHYD��PRVW�QRWDEO\�%RULV�(SKUXVVL��
)UDQFH¶V�ILUVW�SURIHVVRU�RI�JHQHWLFV�Ƈ�7KH�VFLHQWLVWV�FRPSODLQHG�RI�³ZKDW�
VHHPV�WR�XV�D�UDWKHU�FKDRWLF�JURZWK�LQ�WHFKQLFDO�YRFDEXODU\�´�,Q�SDUWLFXODU��
WKH\�KDG�VHHQ�JHQHWLF�UHFRPELQDWLRQ�LQ�EDFWHULD�GHVFULEHG�DV�
³WUDQVIRUPDWLRQ�´�³LQGXFWLRQ�´�³WUDQVGXFWLRQ�´�DQG�HYHQ�³LQIHFWLRQ�´�7KH\�
SURSRVHG�WR�VLPSOLI\�PDWWHUV��
�
� $V�D�VROXWLRQ�WR�WKLV�FRQIXVLQJ�VLWXDWLRQ��ZH�ZRXOG�OLNH�WR�VXJJHVW�WKH�
XVH�RI�WKH�WHUP�³LQWHUEDFWHULDO�LQIRUPDWLRQ´�WR�UHSODFH�WKRVH�DERYH��,W�GRHV�
QRW�LPSO\�QHFHVVDULO\�WKH�WUDQVIHU�RI�PDWHULDO�VXEVWDQFHV��DQG�UHFRJQL]HV�
WKH�SRVVLEOH�IXWXUH�LPSRUWDQFH�RI�F\EHUQHWLFV�DW�WKH�EDFWHULDO�OHYHO��
�
� 7KLV�ZDV�WKH�SURGXFW�RI�D�ZLQH�IOXVKHG�ODNHVLGH�OXQFK�DW�/RFDUQR��
6ZLW]HUODQG²PHDQW�DV�D�MRNH��EXW�HQWLUHO\�SODXVLEOH�WR�WKH�HGLWRUV�RI�
1DWXUH��ZKR�SXEOLVKHG�LW�IRUWKZLWK�Ƈ�7KH�\RXQJHVW�RI�WKH�OXQFKHUV�DQG�
VLJQHUV�ZDV�D�WZHQW\�ILYH�\HDU�ROG�$PHULFDQ�QDPHG�-DPHV�:DWVRQ��
� 7KH�YHU\�QH[W�LVVXH�RI�1DWXUH�FDUULHG�DQRWKHU�OHWWHU�IURP�:DWVRQ��
DORQJ�ZLWK�KLV�FROODERUDWRU��)UDQFLV�&ULFN��,W�PDGH�WKHP�IDPRXV��7KH\�KDG�
IRXQG�WKH�JHQH��
� $�FRQVHQVXV�KDG�HPHUJHG�WKDW�ZKDWHYHU�JHQHV�ZHUH��KRZHYHU�WKH\�
IXQFWLRQHG��WKH\�ZRXOG�SUREDEO\�EH�SURWHLQV��JLDQW�RUJDQLF�PROHFXOHV�
PDGH�RI�ORQJ�FKDLQV�RI�DPLQR�DFLGV��$OWHUQDWLYHO\��D�IHZ�JHQHWLFLVWV�LQ�WKH�
����V�IRFXVHG�LQVWHDG�RQ�VLPSOH�YLUXVHV²SKDJHV��7KHQ�DJDLQ��
H[SHULPHQWV�RQ�KHUHGLW\�LQ�EDFWHULD�KDG�SHUVXDGHG�D�IHZ�UHVHDUFKHUV��



:DWVRQ�DQG�&ULFN�DPRQJ�WKHP��WKDW�JHQHV�PLJKW�OLH�LQ�D�GLIIHUHQW�
VXEVWDQFH��ZKLFK��IRU�QR�NQRZQ�UHDVRQ��ZDV�IRXQG�ZLWKLQ�WKH�QXFOHXV�RI�
HYHU\�FHOO��SODQW�DQG�DQLPDO��SKDJHV�LQFOXGHG�Ƈ�7KLV�VXEVWDQFH�ZDV�D�
QXFOHLF�DFLG��SDUWLFXODUO\�GHR[\ULERQXFOHLF�DFLG��RU�'1$��7KH�SHRSOH�
ZRUNLQJ�ZLWK�QXFOHLF�DFLGV��PDLQO\�FKHPLVWV��KDG�QRW�EHHQ�DEOH�WR�OHDUQ�
PXFK�DERXW�LW��H[FHSW�WKDW�WKH�PROHFXOHV�ZHUH�EXLOW�XS�IURP�VPDOOHU�XQLWV��
FDOOHG�QXFOHRWLGHV��:DWVRQ�DQG�&ULFN�WKRXJKW�WKLV�PXVW�EH�WKH�VHFUHW��DQG�
WKH\�UDFHG�WR�ILJXUH�RXW�LWV�VWUXFWXUH�DW�WKH�&DYHQGLVK�/DERUDWRU\�LQ�
&DPEULGJH��7KH\�FRXOG�QRW�VHH�WKHVH�PROHFXOHV��WKH\�FRXOG�RQO\�VHHN�
FOXHV�LQ�WKH�VKDGRZV�FDVW�E\�;�UD\�GLIIUDFWLRQ��%XW�WKH\�NQHZ�D�JUHDW�GHDO�
DERXW�WKH�VXEXQLWV��(DFK�QXFOHRWLGH�FRQWDLQHG�D�³EDVH�´�DQG�WKHUH�ZHUH�
MXVW�IRXU�GLIIHUHQW�EDVHV��GHVLJQDWHG�DV�$��&��*��DQG�7��7KH\�FDPH�LQ�
VWULFWO\�SUHGLFWDEOH�SURSRUWLRQV��7KH\�PXVW�EH�WKH�OHWWHUV�RI�WKH�FRGH��7KH�
UHVW�ZDV�WULDO�DQG�HUURU��ILUHG�E\�LPDJLQDWLRQ��
� :KDW�WKH\�GLVFRYHUHG�EHFDPH�DQ�LFRQ��WKH�GRXEOH�KHOL[��KHUDOGHG�RQ�
PDJD]LQH�FRYHUV��HPXODWHG�LQ�VFXOSWXUH��'1$�LV�IRUPHG�RI�WZR�ORQJ�
VHTXHQFHV�RI�EDVHV��OLNH�FLSKHUV�FRGHG�LQ�D�IRXU�OHWWHU�DOSKDEHW��HDFK�
VHTXHQFH�FRPSOHPHQWDU\�WR�WKH�RWKHU��FRLOHG�WRJHWKHU��8Q]LSSHG��HDFK�
VWUDQG�PD\�VHUYH�DV�D�WHPSODWH�IRU�UHSOLFDWLRQ���:DV�LW�6FKU|GLQJHU¶V�
³DSHULRGLF�FU\VWDO´"�,Q�WHUPV�RI�SK\VLFDO�VWUXFWXUH��;�UD\�GLIIUDFWLRQ�
VKRZHG�'1$�WR�EH�HQWLUHO\�UHJXODU��7KH�DSHULRGLFLW\�OLHV�DW�WKH�DEVWUDFW�
OHYHO�RI�ODQJXDJH²WKH�VHTXHQFH�RI�³OHWWHUV�´��,Q�WKH�ORFDO�SXE��&ULFN��
HEXOOLHQW��DQQRXQFHG�WR�DQ\RQH�ZKR�ZRXOG�OLVWHQ�WKDW�WKH\�KDG�GLVFRYHUHG�
³WKH�VHFUHW�RI�OLIH´��LQ�WKHLU�RQH�SDJH�QRWH�LQ�1DWXUH�WKH\�ZHUH�PRUH�
FLUFXPVSHFW��7KH\�HQGHG�ZLWK�D�UHPDUN�WKDW�KDV�EHHQ�FDOOHG�³RQH�RI�WKH�
PRVW�FR\�VWDWHPHQWV�LQ�WKH�OLWHUDWXUH�RI�VFLHQFH´Ƈ��
�
� ,W�KDV�QRW�HVFDSHG�RXU�QRWLFH�WKDW�WKH�VSHFLILF�SDLULQJ�ZH�KDYH�
SRVWXODWHG�LPPHGLDWHO\�VXJJHVWV�D�SRVVLEOH�FRS\LQJ�PHFKDQLVP�IRU�WKH�
JHQHWLF�PDWHULDO�Ƈ�
�
� 7KH\�GLVSHQVHG�ZLWK�WKH�WLPLGLW\�LQ�DQRWKHU�SDSHU�D�IHZ�ZHHNV�ODWHU��
,Q�HDFK�FKDLQ�WKH�VHTXHQFH�RI�EDVHV�DSSHDUHG�WR�EH�LUUHJXODU²DQ\�



VHTXHQFH�ZDV�SRVVLEOH��WKH\�REVHUYHG��³,W�IROORZV�WKDW�LQ�D�ORQJ�PROHFXOH�
PDQ\�GLIIHUHQW�SHUPXWDWLRQV�DUH�SRVVLEOH�´Ƈ�0DQ\�SHUPXWDWLRQV²PDQ\�
SRVVLEOH�PHVVDJHV��7KHLU�QH[W�UHPDUN�VHW�DODUPV�VRXQGLQJ�RQ�ERWK�VLGHV�RI�
WKH�$WODQWLF��³,W�WKHUHIRUH�VHHPV�OLNHO\�WKDW�WKH�SUHFLVH�VHTXHQFH�RI�WKH�
EDVHV�LV�WKH�FRGH�ZKLFK�FDUULHV�WKH�JHQHWLFDO�LQIRUPDWLRQ�´�,Q�XVLQJ�WKHVH�
WHUPV��FRGH�DQG�LQIRUPDWLRQ��WKH\�ZHUH�QR�ORQJHU�VSHDNLQJ�ILJXUDWLYHO\��
� 7KH�PDFURPROHFXOHV�RI�RUJDQLF�OLIH�HPERG\�LQIRUPDWLRQ�LQ�DQ�
LQWULFDWH�VWUXFWXUH��$�VLQJOH�KHPRJORELQ�PROHFXOH�FRPSULVHV�IRXU�FKDLQV�
RI�SRO\SHSWLGHV��WZR�ZLWK�����DPLQR�DFLGV�DQG�WZR�ZLWK������LQ�VWULFW�
OLQHDU�VHTXHQFH��ERQGHG�DQG�IROGHG�WRJHWKHU��$WRPV�RI�K\GURJHQ��R[\JHQ��
FDUERQ��DQG�LURQ�FRXOG�PLQJOH�UDQGRPO\�IRU�WKH�OLIHWLPH�RI�WKH�XQLYHUVH�
DQG�EH�QR�PRUH�OLNHO\�WR�IRUP�KHPRJORELQ�WKDQ�WKH�SURYHUELDO�
FKLPSDQ]HHV�WR�W\SH�WKH�ZRUNV�RI�6KDNHVSHDUH��7KHLU�JHQHVLV�UHTXLUHV�
HQHUJ\��WKH\�DUH�EXLOW�XS�IURP�VLPSOHU��OHVV�SDWWHUQHG�SDUWV��DQG�WKH�ODZ�RI�
HQWURS\�DSSOLHV��)RU�HDUWKO\�OLIH��WKH�HQHUJ\�FRPHV�DV�SKRWRQV�IURP�WKH�
VXQ��7KH�LQIRUPDWLRQ�FRPHV�YLD�HYROXWLRQ��
� 7KH�'1$�PROHFXOH�ZDV�VSHFLDO��WKH�LQIRUPDWLRQ�LW�EHDUV�LV�LWV�RQO\�
IXQFWLRQ��+DYLQJ�UHFRJQL]HG�WKLV��PLFURELRORJLVWV�WXUQHG�WR�WKH�SUREOHP�RI�
GHFLSKHULQJ�WKH�FRGH��&ULFN��ZKR�KDG�EHHQ�LQVSLUHG�WR�OHDYH�SK\VLFV�IRU�
ELRORJ\�ZKHQ�KH�UHDG�6FKU|GLQJHU¶V�:KDW�,V�/LIH"��VHQW�6FKU|GLQJHU�D�
FRS\�RI�WKH�SDSHU�EXW�GLG�QRW�UHFHLYH�D�UHSO\��
� 2Q�WKH�RWKHU�KDQG��*HRUJH�*DPRZ�VDZ�WKH�:DWVRQ�&ULFN�UHSRUW�
ZKHQ�KH�ZDV�YLVLWLQJ�WKH�5DGLDWLRQ�/DERUDWRU\�DW�%HUNHOH\��*DPRZ�ZDV�D�
8NUDLQLDQ�ERUQ�FRVPRORJLVW²DQ�RULJLQDWRU�RI�WKH�%LJ�%DQJ�WKHRU\²DQG�
KH�NQHZ�D�ELJ�LGHD�ZKHQ�KH�VDZ�RQH��+H�VHQW�RII�D�OHWWHU��
� 'HDU�'UV��:DWVRQ�	�&ULFN��
�
� ,�DP�D�SK\VLFLVW��QRW�D�ELRORJLVW�«�%XW�,�DP�YHU\�PXFK�H[FLWHG�E\�
\RXU�DUWLFOH�LQ�0D\���WK�1DWXUH��DQG�WKLQN�WKDW�EULQJV�%LRORJ\�RYHU�LQWR�
WKH�JURXS�RI�³H[DFW´�VFLHQFHV�«�,I�\RXU�SRLQW�RI�YLHZ�LV�FRUUHFW�HDFK�
RUJDQLVP�ZLOO�EH�FKDUDFWHUL]HG�E\�D�ORQJ�QXPEHU�ZULWWHQ�LQ�TXDGUXFDO��"��
V\VWHP�ZLWK�ILJXUHV������������VWDQGLQJ�IRU�GLIIHUHQW�EDVHV�«�7KLV�ZRXOG�
RSHQ�D�YHU\�H[FLWLQJ�SRVVLELOLW\�RI�WKHRUHWLFDO�UHVHDUFK�EDVHG�RQ�



FRPELQDWRUL[�DQG�WKH�WKHRU\�RI�QXPEHUV�«�,�KDYH�D�IHHOLQJ�WKLV�FDQ�EH�
GRQH��:KDW�GR�\RX�WKLQN"Ƈ�
�
� )RU�WKH�QH[W�GHFDGH��WKH�VWUXJJOH�WR�XQGHUVWDQG�WKH�JHQHWLF�FRGH�
FRQVXPHG�D�PRWOH\�DVVRUWPHQW�RI�WKH�ZRUOG¶V�JUHDW�PLQGV��PDQ\�RI�WKHP��
OLNH�*DPRZ��ODFNLQJ�DQ\�XVHIXO�NQRZOHGJH�RI�ELRFKHPLVWU\��)RU�:DWVRQ�
DQG�&ULFN��WKH�LQLWLDO�SUREOHP�KDG�GHSHQGHG�RQ�D�PRUDVV�RI�VSHFLDOL]HG�
SDUWLFXODUV��K\GURJHQ�ERQGV��VDOW�OLQNDJHV��SKRVSKDWH�VXJDU�FKDLQV�ZLWK�
GHR[\ULERIXUDQRVH�UHVLGXHV��7KH\�KDG�WR�OHDUQ�KRZ�LQRUJDQLF�LRQV�FRXOG�
EH�RUJDQL]HG�LQ�WKUHH�GLPHQVLRQV��WKH\�KDG�WR�FDOFXODWH�H[DFW�DQJOHV�RI�
FKHPLFDO�ERQGV��7KH\�PDGH�PRGHOV�RXW�RI�FDUGERDUG�DQG�WLQ�SODWHV��%XW�
QRZ�WKH�SUREOHP�ZDV�EHLQJ�WUDQVIRUPHG�LQWR�DQ�DEVWUDFW�JDPH�RI�V\PERO�
PDQLSXODWLRQ��&ORVHO\�OLQNHG�WR�'1$��LWV�VLQJOH�VWUDQGHG�FRXVLQ��51$��
DSSHDUHG�WR�SOD\�WKH�UROH�RI�PHVVHQJHU�RU�WUDQVODWRU��*DPRZ�VDLG�
H[SOLFLWO\�WKDW�WKH�XQGHUO\LQJ�FKHPLVWU\�KDUGO\�PDWWHUHG��+H�DQG�RWKHUV�
ZKR�IROORZHG�KLP�XQGHUVWRRG�WKLV�DV�D�SX]]OH�LQ�PDWKHPDWLFV²D�PDSSLQJ�
EHWZHHQ�PHVVDJHV�LQ�GLIIHUHQW�DOSKDEHWV��,I�WKLV�ZDV�D�FRGLQJ�SUREOHP��WKH�
WRROV�WKH\�QHHGHG�FDPH�IURP�FRPELQDWRULFV�DQG�LQIRUPDWLRQ�WKHRU\��
$ORQJ�ZLWK�SK\VLFLVWV��WKH\�FRQVXOWHG�FU\SWDQDO\VWV��
� *DPRZ�KLPVHOI�EHJDQ�LPSXOVLYHO\�E\�GHVLJQLQJ�D�FRPELQDWRULDO�
FRGH��$V�KH�VDZ�LW��WKH�SUREOHP�ZDV�WR�JHW�IURP�WKH�IRXU�EDVHV�LQ�'1$�WR�
WKH�WZHQW\�NQRZQ�DPLQR�DFLGV�LQ�SURWHLQV²D�FRGH��WKHUHIRUH��ZLWK�IRXU�
OHWWHUV�DQG�WZHQW\�ZRUGV�Ƈ�3XUH�FRPELQDWRULFV�PDGH�KLP�WKLQN�RI�
QXFOHRWLGH�WULSOHWV��WKUHH�OHWWHU�ZRUGV��+H�KDG�D�GHWDLOHG�VROXWLRQ²VRRQ�
NQRZQ�DV�KLV�³GLDPRQG�FRGH´²SXEOLVKHG�LQ�1DWXUH�ZLWKLQ�D�IHZ�PRQWKV��
$�IHZ�PRQWKV�DIWHU�WKDW��&ULFN�VKRZHG�WKLV�WR�EH�XWWHUO\�ZURQJ��
H[SHULPHQWDO�GDWD�RQ�SURWHLQ�VHTXHQFHV�UXOHG�RXW�WKH�GLDPRQG�FRGH��%XW�
*DPRZ�ZDV�QRW�JLYLQJ�XS��7KH�WULSOHW�LGHD�ZDV�VHGXFWLYH��$Q�XQH[SHFWHG�
FDVW�RI�VFLHQWLVWV�MRLQHG�WKH�KXQW��0D[�'HOEU�FN��DQ�H[�SK\VLFLVW�QRZ�DW�
&DOWHFK�LQ�ELRORJ\��KLV�IULHQG�5LFKDUG�)H\QPDQ��WKH�TXDQWXP�WKHRULVW��
(GZDUG�7HOOHU��WKH�IDPRXV�ERPE�PDNHU��DQRWKHU�/RV�$ODPRV�DOXPQXV��
WKH�PDWKHPDWLFLDQ�1LFKRODV�0HWURSROLV��DQG�6\GQH\�%UHQQHU��ZKR�MRLQHG�
&ULFN�DW�WKH�&DYHQGLVK��



� 7KH\�DOO�KDG�GLIIHUHQW�FRGLQJ�LGHDV��0DWKHPDWLFDOO\�WKH�SUREOHP�
VHHPHG�GDXQWLQJ�HYHQ�WR�*DPRZ��³$V�LQ�WKH�EUHDNLQJ�RI�HQHP\�PHVVDJHV�
GXULQJ�WKH�ZDU�´�KH�ZURWH�LQ�������³WKH�VXFFHVV�GHSHQGV�RQ�WKH�DYDLODEOH�
OHQJWK�RI�WKH�FRGHG�WH[W��$V�HYHU\�LQWHOOLJHQFH�RIILFHU�ZLOO�WHOO�\RX��WKH�
ZRUN�LV�YHU\�KDUG��DQG�WKH�VXFFHVV�GHSHQGV�PRVWO\�RQ�OXFN�«�,�DP�DIUDLG�
WKDW�WKH�SUREOHP�FDQQRW�EH�VROYHG�ZLWKRXW�WKH�KHOS�RI�HOHFWURQLF�
FRPSXWHU�´Ƈ�*DPRZ�DQG�:DWVRQ�GHFLGHG�WR�PDNH�LW�D�FOXE��WKH�51$�7LH�
&OXE��ZLWK�H[DFWO\�WZHQW\�PHPEHUV��(DFK�PHPEHU�UHFHLYHG�D�ZRROHQ�WLH�
LQ�EODFN�DQG�JUHHQ��PDGH�WR�*DPRZ¶V�GHVLJQ�E\�D�KDEHUGDVKHU�LQ�/RV�
$QJHOHV��7KH�JDPH�SOD\LQJ�DVLGH��*DPRZ�ZDQWHG�WR�FUHDWH�D�
FRPPXQLFDWLRQ�FKDQQHO�WR�E\SDVV�MRXUQDO�SXEOLFDWLRQ��1HZV�LQ�VFLHQFH�
KDG�QHYHU�PRYHG�VR�IDVW��³0DQ\�RI�WKH�HVVHQWLDO�FRQFHSWV�ZHUH�ILUVW�
SURSRVHG�LQ�LQIRUPDO�GLVFXVVLRQV�RQ�ERWK�VLGHV�RI�WKH�$WODQWLF�DQG�ZHUH�
WKHQ�TXLFNO\�EURDGFDVW�WR�WKH�FRJQRVFHQWL�´�VDLG�DQRWKHU�PHPEHU��*XQWKHU�
6WHQW��³E\�SULYDWH�LQWHUQDWLRQDO�EXVK�WHOHJUDSK�´Ƈ�7KHUH�ZHUH�IDOVH�VWDUWV��
ZLOG�JXHVVHV��DQG�GHDG�HQGV��DQG�WKH�HVWDEOLVKHG�ELRFKHPLVWU\�FRPPXQLW\�
GLG�QRW�DOZD\V�JR�DORQJ�ZLOOLQJO\��
� ³3HRSOH�GLGQ¶W�QHFHVVDULO\�EHOLHYH�LQ�WKH�FRGH�´�&ULFN�VDLG�ODWHU��³7KH�
PDMRULW\�RI�ELRFKHPLVWV�VLPSO\�ZHUHQ¶W�WKLQNLQJ�DORQJ�WKRVH�OLQHV��,W�ZDV�
D�FRPSOHWHO\�QRYHO�LGHD��DQG�PRUHRYHU�WKH\�ZHUH�LQFOLQHG�WR�WKLQN�LW�ZDV�
RYHUVLPSOLILHG�´Ƈ�7KH\�WKRXJKW�WKH�ZD\�WR�XQGHUVWDQG�SURWHLQV�ZRXOG�EH�
WR�VWXG\�HQ]\PH�V\VWHPV�DQG�WKH�FRXSOLQJ�RI�SHSWLGH�XQLWV��:KLFK�ZDV�
UHDVRQDEOH�HQRXJK��
�
� 7KH\�WKRXJKW�SURWHLQ�V\QWKHVLV�FRXOGQ¶W�EH�D�VLPSOH�PDWWHU�RI�FRGLQJ�
IURP�RQH�WKLQJ�WR�DQRWKHU��WKDW�VRXQGHG�WRR�PXFK�OLNH�VRPHWKLQJ�D�
SK\VLFLVW�KDG�LQYHQWHG��,W�GLGQ¶W�VRXQG�OLNH�ELRFKHPLVWU\�WR�WKHP�«�6R�
WKHUH�ZDV�D�FHUWDLQ�UHVLVWDQFH�WR�VLPSOH�LGHDV�OLNH�WKUHH�QXFOHRWLGHV¶�
FRGLQJ�DQ�DPLQR�DFLG��SHRSOH�WKRXJKW�LW�ZDV�UDWKHU�OLNH�FKHDWLQJ��
�
� *DPRZ��DW�WKH�RWKHU�H[WUHPH��ZDV�E\SDVVLQJ�WKH�ELRFKHPLFDO�GHWDLOV�
WR�SXW�IRUZDUG�DQ�LGHD�RI�VKRFNLQJ�VLPSOLFLW\��WKDW�DQ\�OLYLQJ�RUJDQLVP�LV�
GHWHUPLQHG�E\�³D�ORQJ�QXPEHU�ZULWWHQ�LQ�D�IRXU�GLJLWDO�V\VWHP�´Ƈ�+H�



FDOOHG�WKLV�³WKH�QXPEHU�RI�WKH�EHDVW´��IURP�5HYHODWLRQ���,I�WZR�EHDVWV�KDYH�
WKH�VDPH�QXPEHU��WKH\�DUH�LGHQWLFDO�WZLQV��
� %\�QRZ�WKH�ZRUG�FRGH�ZDV�VR�GHHSO\�HPEHGGHG�LQ�WKH�FRQYHUVDWLRQ�
WKDW�SHRSOH�VHOGRP�SDXVHG�WR�QRWLFH�KRZ�H[WUDRUGLQDU\�LW�ZDV�WR�ILQG�VXFK�
D�WKLQJ²DEVWUDFW�V\PEROV�UHSUHVHQWLQJ�DUELWUDULO\�GLIIHUHQW�DEVWUDFW�
V\PEROV²DW�ZRUN�LQ�FKHPLVWU\��DW�WKH�OHYHO�RI�PROHFXOHV��7KH�JHQHWLF�
FRGH�SHUIRUPHG�D�IXQFWLRQ�ZLWK�XQFDQQ\�VLPLODULWLHV�WR�WKH�
PHWDPDWKHPDWLFDO�FRGH�LQYHQWHG�E\�*|GHO�IRU�KLV�SKLORVRSKLFDO�SXUSRVHV��
*|GHO¶V�FRGH�VXEVWLWXWHV�SODLQ�QXPEHUV�IRU�PDWKHPDWLFDO�H[SUHVVLRQV�DQG�
RSHUDWLRQV��WKH�JHQHWLF�FRGH�XVHV�WULSOHWV�RI�QXFOHRWLGHV�WR�UHSUHVHQW�DPLQR�
DFLGV��'RXJODV�+RIVWDGWHU�ZDV�WKH�ILUVW�WR�PDNH�WKLV�FRQQHFWLRQ�H[SOLFLWO\��
LQ�WKH�����V��³EHWZHHQ�WKH�FRPSOH[�PDFKLQHU\�LQ�D�OLYLQJ�FHOO�WKDW�HQDEOHV�
D�'1$�PROHFXOH�WR�UHSOLFDWH�LWVHOI�DQG�WKH�FOHYHU�PDFKLQHU\�LQ�D�
PDWKHPDWLFDO�V\VWHP�WKDW�HQDEOHV�D�IRUPXOD�WR�VD\�WKLQJV�DERXW�LWVHOI�´Ƈ�,Q�
ERWK�FDVHV�KH�VDZ�D�WZLVW\�IHHGEDFN�ORRS��³1RERG\�KDG�HYHU�LQ�WKH�OHDVW�
VXVSHFWHG�WKDW�RQH�VHW�RI�FKHPLFDOV�FRXOG�FRGH�IRU�DQRWKHU�VHW�´�+RIVWDGWHU�
ZURWH��
�
� ,QGHHG��WKH�YHU\�LGHD�LV�VRPHZKDW�EDIIOLQJ��,I�WKHUH�LV�D�FRGH��WKHQ�
ZKR�LQYHQWHG�LW"�:KDW�NLQGV�RI�PHVVDJHV�DUH�ZULWWHQ�LQ�LW"�:KR�ZULWHV�
WKHP"�:KR�UHDGV�WKHP"�
�
� 7KH�7LH�&OXE�UHFRJQL]HG�WKDW�WKH�SUREOHP�ZDV�QRW�MXVW�LQIRUPDWLRQ�
VWRUDJH�EXW�LQIRUPDWLRQ�WUDQVIHU��'1$�VHUYHV�WZR�GLIIHUHQW�IXQFWLRQV��)LUVW��
LW�SUHVHUYHV�LQIRUPDWLRQ��,W�GRHV�WKLV�E\�FRS\LQJ�LWVHOI��IURP�JHQHUDWLRQ�WR�
JHQHUDWLRQ��VSDQQLQJ�HRQV²D�/LEUDU\�RI�$OH[DQGULD�WKDW�NHHSV�LWV�GDWD�
VDIH�E\�FRS\LQJ�LWVHOI�ELOOLRQV�RI�WLPHV��1RWZLWKVWDQGLQJ�WKH�EHDXWLIXO�
GRXEOH�KHOL[��WKLV�LQIRUPDWLRQ�VWRUH�LV�HVVHQWLDOO\�RQH�GLPHQVLRQDO��D�VWULQJ�
RI�HOHPHQWV�DUUD\HG�LQ�D�OLQH��,Q�KXPDQ�'1$��WKH�QXFOHRWLGH�XQLWV�QXPEHU�
PRUH�WKDQ�D�ELOOLRQ��DQG�WKLV�GHWDLOHG�JLJDELW�PHVVDJH�PXVW�EH�FRQVHUYHG�
SHUIHFWO\��RU�DOPRVW�SHUIHFWO\��6HFRQG��KRZHYHU��'1$�DOVR�VHQGV�WKDW�
LQIRUPDWLRQ�RXWZDUG�IRU�XVH�LQ�WKH�PDNLQJ�RI�WKH�RUJDQLVP��7KH�GDWD�
VWRUHG�LQ�D�RQH�GLPHQVLRQDO�VWUDQG�KDV�WR�IORZHU�IRUWK�LQ�WKUHH�GLPHQVLRQV��



7KLV�LQIRUPDWLRQ�WUDQVIHU�RFFXUV�YLD�PHVVDJHV�SDVVLQJ�IURP�WKH�QXFOHLF�
DFLGV�WR�SURWHLQV��6R�'1$�QRW�RQO\�UHSOLFDWHV�LWVHOI��VHSDUDWHO\��LW�GLFWDWHV�
WKH�PDQXIDFWXUH�RI�VRPHWKLQJ�HQWLUHO\�GLIIHUHQW��7KHVH�SURWHLQV��ZLWK�WKHLU�
RZQ�HQRUPRXV�FRPSOH[LW\��VHUYH�DV�WKH�PDWHULDO�RI�D�ERG\��WKH�PRUWDU�DQG�
EULFNV��DQG�DOVR�DV�WKH�FRQWURO�V\VWHP��WKH�SOXPELQJ�DQG�ZLULQJ�DQG�WKH�
FKHPLFDO�VLJQDOV�WKDW�FRQWURO�JURZWK��
� 7KH�UHSOLFDWLRQ�RI�'1$�LV�D�FRS\LQJ�RI�LQIRUPDWLRQ��7KH�
PDQXIDFWXUH�RI�SURWHLQV�LV�D�WUDQVIHU�RI�LQIRUPDWLRQ��WKH�VHQGLQJ�RI�D�
PHVVDJH��%LRORJLVWV�FRXOG�VHH�WKLV�FOHDUO\�QRZ��EHFDXVH�WKH�PHVVDJH�ZDV�
QRZ�ZHOO�GHILQHG�DQG�DEVWUDFWHG�IURP�DQ\�SDUWLFXODU�VXEVWUDWH��,I�
PHVVDJHV�FRXOG�EH�ERUQH�XSRQ�VRXQG�ZDYHV�RU�HOHFWULFDO�SXOVHV��ZK\�QRW�
E\�FKHPLFDO�SURFHVVHV"�
� *DPRZ�IUDPHG�WKH�LVVXH�VLPSO\��³7KH�QXFOHXV�RI�D�OLYLQJ�FHOO�LV�D�
VWRUHKRXVH�RI�LQIRUPDWLRQ�´Ƈ�)XUWKHUPRUH��KH�VDLG��LW�LV�D�WUDQVPLWWHU�RI�
LQIRUPDWLRQ��7KH�FRQWLQXLW\�RI�DOO�OLIH�VWHPV�IURP�WKLV�³LQIRUPDWLRQ�
V\VWHP´��WKH�SURSHU�VWXG\�RI�JHQHWLFV�LV�³WKH�ODQJXDJH�RI�WKH�FHOOV�´�
� :KHQ�*DPRZ¶V�GLDPRQG�FRGH�SURYHG�ZURQJ��KH�WULHG�D�³WULDQJOH�
FRGH�´�DQG�PRUH�YDULDWLRQV�IROORZHG²DOVR�ZURQJ��7ULSOHW�FRGRQV�
UHPDLQHG�FHQWUDO��DQG�D�VROXWLRQ�VHHPHG�WDQWDOL]LQJO\�FORVH�EXW�RXW�RI�
UHDFK��$�SUREOHP�ZDV�KRZ�QDWXUH�SXQFWXDWHG�WKH�VHHPLQJO\�XQEURNHQ�
'1$�DQG�51$�VWUDQGV��1R�RQH�FRXOG�VHH�D�ELRORJLFDO�HTXLYDOHQW�IRU�WKH�
SDXVHV�WKDW�VHSDUDWH�OHWWHUV�LQ�0RUVH�FRGH��RU�WKH�VSDFHV�WKDW�VHSDUDWH�
ZRUGV��3HUKDSV�HYHU\�IRXUWK�EDVH�ZDV�D�FRPPD��2U�PD\EH��&ULFN�
VXJJHVWHG��FRPPDV�ZRXOG�EH�XQQHFHVVDU\�LI�VRPH�WULSOHWV�PDGH�³VHQVH´�
DQG�RWKHUV�PDGH�³QRQVHQVH�´Ƈ�7KHQ�DJDLQ��PD\EH�D�VRUW�RI�WDSH�UHDGHU�MXVW�
QHHGHG�WR�VWDUW�DW�D�FHUWDLQ�SRLQW�DQG�FRXQW�RII�WKH�QXFOHRWLGHV�WKUHH�E\�
WKUHH��$PRQJ�WKH�PDWKHPDWLFLDQV�GUDZQ�WR�WKLV�SUREOHP�ZHUH�D�JURXS�DW�
WKH�QHZ�-HW�3URSXOVLRQ�/DERUDWRU\�LQ�3DVDGHQD��&DOLIRUQLD��PHDQW�WR�EH�
ZRUNLQJ�RQ�DHURVSDFH�UHVHDUFK��7R�WKHP�LW�ORRNHG�OLNH�D�FODVVLF�SUREOHP�
LQ�6KDQQRQ�FRGLQJ�WKHRU\��³WKH�VHTXHQFH�RI�QXFOHRWLGHV�DV�DQ�LQILQLWH�
PHVVDJH��ZULWWHQ�ZLWKRXW�SXQFWXDWLRQ��IURP�ZKLFK�DQ\�ILQLWH�SRUWLRQ�PXVW�
EH�GHFRGDEOH�LQWR�D�VHTXHQFH�RI�DPLQR�DFLGV�E\�VXLWDEOH�LQVHUWLRQ�RI�
FRPPDV�´Ƈ�7KH\�FRQVWUXFWHG�D�GLFWLRQDU\�RI�FRGHV��7KH\�FRQVLGHUHG�WKH�



SUREOHP�RI�PLVSULQWV��
� %LRFKHPLVWU\�GLG�PDWWHU��$OO�WKH�ZRUOG¶V�FU\SWDQDO\VWV��ODFNLQJ�SHWUL�
GLVKHV�DQG�ODERUDWRU\�NLWFKHQV��ZRXOG�QRW�KDYH�EHHQ�DEOH�WR�JXHVV�IURP�
DPRQJ�WKH�XQLYHUVH�RI�SRVVLEOH�DQVZHUV��:KHQ�WKH�JHQHWLF�FRGH�ZDV�
VROYHG��LQ�WKH�HDUO\�����V��LW�WXUQHG�RXW�WR�EH�IXOO�RI�UHGXQGDQF\��0XFK�RI�
WKH�PDSSLQJ�IURP�QXFOHRWLGHV�WR�DPLQR�DFLGV�VHHPHG�DUELWUDU\²QRW�DV�
QHDWO\�SDWWHUQHG�DV�DQ\�RI�*DPRZ¶V�SURSRVDOV��6RPH�DPLQR�DFLGV�
FRUUHVSRQG�WR�MXVW�RQH�FRGRQ��RWKHUV�WR�WZR��IRXU��RU�VL[��3DUWLFOHV�FDOOHG�
ULERVRPHV�UDWFKHW�DORQJ�WKH�51$�VWUDQG�DQG�WUDQVODWH�LW��WKUHH�EDVHV�DW�D�
WLPH��6RPH�FRGRQV�DUH�UHGXQGDQW��VRPH�DFWXDOO\�VHUYH�DV�VWDUW�VLJQDOV�DQG�
VWRS�VLJQDOV��7KH�UHGXQGDQF\�VHUYHV�H[DFWO\�WKH�SXUSRVH�WKDW�DQ�
LQIRUPDWLRQ�WKHRULVW�ZRXOG�H[SHFW��,W�SURYLGHV�WROHUDQFH�IRU�HUURUV��1RLVH�
DIIHFWV�ELRORJLFDO�PHVVDJHV�OLNH�DQ\�RWKHU��(UURUV�LQ�
'1$²PLVSULQWV²DUH�PXWDWLRQV��
� (YHQ�EHIRUH�WKH�H[DFW�DQVZHU�ZDV�UHDFKHG��&ULFN�FU\VWDOOL]HG�LWV�
IXQGDPHQWDO�SULQFLSOHV�LQ�D�VWDWHPHQW�WKDW�KH�FDOOHG��DQG�LV�FDOOHG�WR�WKLV�
GD\��WKH�&HQWUDO�'RJPD��,W�LV�D�K\SRWKHVLV�DERXW�WKH�GLUHFWLRQ�RI�HYROXWLRQ�
DQG�WKH�RULJLQ�RI�OLIH��LW�LV�SURYDEOH�LQ�WHUPV�RI�6KDQQRQ�HQWURS\�LQ�WKH�
SRVVLEOH�FKHPLFDO�DOSKDEHWV��
�
� 2QFH�³LQIRUPDWLRQ´�KDV�SDVVHG�LQWR�SURWHLQ�LW�FDQQRW�JHW�RXW�DJDLQ��
,Q�PRUH�GHWDLO��WKH�WUDQVIHU�RI�LQIRUPDWLRQ�IURP�QXFOHLF�DFLG�WR�QXFOHLF�
DFLG��RU�IURP�QXFOHLF�DFLG�WR�SURWHLQ�PD\�EH�SRVVLEOH��EXW�WUDQVIHU�IURP�
SURWHLQ�WR�SURWHLQ��RU�IURP�SURWHLQ�WR�QXFOHLF�DFLG�LV�LPSRVVLEOH��
,QIRUPDWLRQ�PHDQV�KHUH�WKH�SUHFLVH�GHWHUPLQDWLRQ�RI�VHTXHQFH�Ƈ�
�
� 7KH�JHQHWLF�PHVVDJH�LV�LQGHSHQGHQW�DQG�LPSHQHWUDEOH��QR�
LQIRUPDWLRQ�IURP�HYHQWV�RXWVLGH�FDQ�FKDQJH�LW��
� ,QIRUPDWLRQ�KDG�QHYHU�EHHQ�ZULW�VR�VPDOO��+HUH�LV�VFULSWXUH�DW�
DQJVWURP�VFDOH��SXEOLVKHG�ZKHUH�QR�RQH�FDQ�VHH��WKH�%RRN�RI�/LIH�LQ�WKH�
H\H�RI�D�QHHGOH��
� 2PQH�YLYXP�H[�RYR��³7KH�FRPSOHWH�GHVFULSWLRQ�RI�WKH�RUJDQLVP�LV�
DOUHDG\�ZULWWHQ�LQ�WKH�HJJ�´Ƈ�VDLG�6\GQH\�%UHQQHU�WR�+RUDFH�)UHHODQG�



-XGVRQ��PROHFXODU�ELRORJ\¶V�JUHDW�FKURQLFOHU��DW�&DPEULGJH�LQ�WKH�ZLQWHU�
RI�������³,QVLGH�HYHU\�DQLPDO�WKHUH�LV�DQ�LQWHUQDO�GHVFULSWLRQ�RI�WKDW�
DQLPDO�«�:KDW�LV�JRLQJ�WR�EH�GLIILFXOW�LV�WKH�LPPHQVH�DPRXQW�RI�GHWDLO�
WKDW�ZLOO�KDYH�WR�EH�VXEVXPHG��7KH�PRVW�HFRQRPLFDO�ODQJXDJH�RI�
GHVFULSWLRQ�LV�WKH�PROHFXODU��JHQHWLF�GHVFULSWLRQ�WKDW�LV�DOUHDG\�WKHUH��:H�
GR�QRW�\HW�NQRZ��LQ�WKDW�ODQJXDJH��ZKDW�WKH�QDPHV�DUH��:KDW�GRHV�WKH�
RUJDQLVP�QDPH�WR�LWVHOI"�:H�FDQQRW�VD\�WKDW�DQ�RUJDQLVP�KDV��IRU�H[DPSOH��
D�QDPH�IRU�D�ILQJHU��7KHUH¶V�QR�JXDUDQWHH�WKDW�LQ�PDNLQJ�D�KDQG��WKH�
H[SODQDWLRQ�FDQ�EH�FRXFKHG�LQ�WKH�WHUPV�ZH�XVH�IRU�PDNLQJ�D�JORYH�´�
� %UHQQHU�ZDV�LQ�D�WKRXJKWIXO�PRRG��GULQNLQJ�VKHUU\�EHIRUH�GLQQHU�DW�
.LQJ¶V�&ROOHJH��:KHQ�KH�EHJDQ�ZRUNLQJ�ZLWK�&ULFN��OHVV�WKDQ�WZR�
GHFDGHV�EHIRUH��PROHFXODU�ELRORJ\�GLG�QRW�HYHQ�KDYH�D�QDPH��7ZR�
GHFDGHV�ODWHU��LQ�WKH�����V��VFLHQWLVWV�ZRUOGZLGH�ZRXOG�XQGHUWDNH�WKH�
PDSSLQJ�RI�WKH�HQWLUH�KXPDQ�JHQRPH��SHUKDSV��������JHQHV����ELOOLRQ�
EDVH�SDLUV��:KDW�ZDV�WKH�PRVW�IXQGDPHQWDO�FKDQJH"�,W�ZDV�D�VKLIW�RI�WKH�
IUDPH��IURP�HQHUJ\�DQG�PDWWHU�WR�LQIRUPDWLRQ��
� ³$OO�RI�ELRFKHPLVWU\�XS�WR�WKH�ILIWLHV�ZDV�FRQFHUQHG�ZLWK�ZKHUH�\RX�
JHW�WKH�HQHUJ\�DQG�WKH�PDWHULDOV�IRU�FHOO�IXQFWLRQ�´�%UHQQHU�VDLG��
³%LRFKHPLVWV�RQO\�WKRXJKW�DERXW�WKH�IOX[�RI�HQHUJ\�DQG�WKH�IORZ�RI�PDWWHU��
0ROHFXODU�ELRORJLVWV�VWDUWHG�WR�WDON�DERXW�WKH�IOX[�RI�LQIRUPDWLRQ��/RRNLQJ�
EDFN��RQH�FDQ�VHH�WKDW�WKH�GRXEOH�KHOL[�EURXJKW�WKH�UHDOL]DWLRQ�WKDW�
LQIRUPDWLRQ�LQ�ELRORJLFDO�V\VWHPV�FRXOG�EH�VWXGLHG�LQ�PXFK�WKH�VDPH�ZD\�
DV�HQHUJ\�DQG�PDWWHU�«�
� ³/RRN�´�KH�WROG�-XGVRQ��³OHW�PH�JLYH�\RX�DQ�H[DPSOH��,I�\RX�ZHQW�WR�
D�ELRORJLVW�WZHQW\�\HDUV�DJR�DQG�DVNHG�KLP��+RZ�GR�\RX�PDNH�D�SURWHLQ��
KH�ZRXOG�KDYH�VDLG��:HOO��WKDW¶V�D�KRUULEOH�SUREOHP��,�GRQ¶W�NQRZ�«�EXW�
WKH�LPSRUWDQW�TXHVWLRQ�LV�ZKHUH�GR�\RX�JHW�WKH�HQHUJ\�WR�PDNH�WKH�SHSWLGH�
ERQG��:KHUHDV�WKH�PROHFXODU�ELRORJLVW�ZRXOG�KDYH�VDLG��7KDW¶V�QRW�WKH�
SUREOHP��WKH�LPSRUWDQW�SUREOHP�LV�ZKHUH�GR�\RX�JHW�WKH�LQVWUXFWLRQV�WR�
DVVHPEOH�WKH�VHTXHQFH�RI�DPLQR�DFLGV��DQG�WR�KHOO�ZLWK�WKH�HQHUJ\��WKH�
HQHUJ\�ZLOO�ORRN�DIWHU�LWVHOI�´�
� %\�WKLV�WLPH��WKH�WHFKQLFDO�MDUJRQ�RI�ELRORJLVWV�LQFOXGHG�WKH�ZRUGV�
DOSKDEHW��OLEUDU\��HGLWLQJ��SURRIUHDGLQJ��WUDQVFULSWLRQ��WUDQVODWLRQ��



QRQVHQVH��V\QRQ\P��DQG�UHGXQGDQF\��*HQHWLFV�DQG�'1$�KDG�GUDZQ�WKH�
DWWHQWLRQ�QRW�MXVW�RI�FU\SWRJUDSKHUV�EXW�RI�FODVVLFDO�OLQJXLVWV��&HUWDLQ�
SURWHLQV��FDSDEOH�RI�IOLSSLQJ�IURP�RQH�UHODWLYHO\�VWDEOH�VWDWH�WR�DQRWKHU��
ZHUH�IRXQG�WR�DFW�DV�UHOD\V��DFFHSWLQJ�FLSKHUHG�FRPPDQGV�DQG�SDVVLQJ�
WKHP�WR�WKHLU�QHLJKERUV²VZLWFKLQJ�VWDWLRQV�LQ�WKUHH�GLPHQVLRQDO�
FRPPXQLFDWLRQV�QHWZRUNV��%UHQQHU��ORRNLQJ�IRUZDUG��WKRXJKW�WKH�IRFXV�
ZRXOG�WXUQ�WR�FRPSXWHU�VFLHQFH�DV�ZHOO��+H�HQYLVLRQHG�D�VFLHQFH²WKRXJK�
LW�GLG�QRW�\HW�KDYH�D�QDPH²RI�FKDRV�DQG�FRPSOH[LW\��³,�WKLQN�LQ�WKH�QH[W�
WZHQW\�ILYH�\HDUV�ZH�DUH�JRLQJ�WR�KDYH�WR�WHDFK�ELRORJLVWV�DQRWKHU�
ODQJXDJH�VWLOO�´�KH�VDLG��³,�GRQ¶W�NQRZ�ZKDW�LW¶V�FDOOHG�\HW��QRERG\�NQRZV��
%XW�ZKDW�RQH�LV�DLPLQJ�DW��,�WKLQN��LV�WKH�IXQGDPHQWDO�SUREOHP�RI�WKH�
WKHRU\�RI�HODERUDWH�V\VWHPV�´�+H�UHFDOOHG�-RKQ�YRQ�1HXPDQQ��DW�WKH�GDZQ�
RI�LQIRUPDWLRQ�WKHRU\�DQG�F\EHUQHWLFV��SURSRVLQJ�WR�XQGHUVWDQG�ELRORJLFDO�
SURFHVVHV�DQG�PHQWDO�SURFHVVHV�LQ�WHUPV�RI�KRZ�D�FRPSXWLQJ�PDFKLQH�
PLJKW�RSHUDWH��³,Q�RWKHU�ZRUGV�´�VDLG�%UHQQHU��³ZKHUH�D�VFLHQFH�OLNH�
SK\VLFV�ZRUNV�LQ�WHUPV�RI�ODZV��RU�D�VFLHQFH�OLNH�PROHFXODU�ELRORJ\��WR�
QRZ��LV�VWDWHG�LQ�WHUPV�RI�PHFKDQLVPV��PD\EH�QRZ�ZKDW�RQH�KDV�WR�EHJLQ�
WR�WKLQN�RI�LV�DOJRULWKPV��5HFLSHV��3URFHGXUHV�´�
� ,I�\RX�ZDQW�WR�NQRZ�ZKDW�D�PRXVH�LV��DVN�LQVWHDG�KRZ�\RX�FRXOG�
EXLOG�D�PRXVH��+RZ�GRHV�WKH�PRXVH�EXLOG�LWVHOI"�7KH�PRXVH¶V�JHQHV�
VZLWFK�RQH�DQRWKHU�RQ�DQG�RII�DQG�SHUIRUP�FRPSXWDWLRQ��LQ�VWHSV��³,�IHHO�
WKDW�WKLV�QHZ�PROHFXODU�ELRORJ\�KDV�WR�JR�LQ�WKLV�GLUHFWLRQ²WR�H[SORUH�WKH�
KLJK�OHYHO�ORJLFDO�FRPSXWHUV��WKH�SURJUDPV��WKH�DOJRULWKPV�RI�
GHYHORSPHQW�«�
� ³2QH�ZRXOG�OLNH�WR�EH�DEOH�WR�IXVH�WKH�WZR²WR�EH�DEOH�WR�PRYH�
EHWZHHQ�WKH�PROHFXODU�KDUGZDUH�DQG�WKH�ORJLFDO�VRIWZDUH�RI�KRZ�LW¶V�DOO�
RUJDQL]HG��ZLWKRXW�IHHOLQJ�WKH\�DUH�GLIIHUHQW�VFLHQFHV�´�
� (YHQ�QRZ²RU�HVSHFLDOO\�QRZ²WKH�JHQH�ZDV�QRW�ZKDW�LW�VHHPHG��
+DYLQJ�EHJXQ�DV�D�ERWDQLVW¶V�KXQFK�DQG�DQ�DOJHEUDLF�FRQYHQLHQFH��LW�KDG�
EHHQ�WUDFNHG�GRZQ�WR�WKH�FKURPRVRPH�DQG�UHYHDOHG�DV�PROHFXODU�FRLOHG�
VWUDQGV��,W�ZDV�GHFRGHG��HQXPHUDWHG��DQG�FDWDORJXHG��$QG�WKHQ��LQ�WKH�
KH\GD\�RI�PROHFXODU�ELRORJ\��WKH�LGHD�RI�WKH�JHQH�EURNH�IUHH�RI�LWV�
PRRULQJV�RQFH�DJDLQ��



� 7KH�PRUH�ZDV�NQRZQ��WKH�KDUGHU�LW�ZDV�WR�GHILQH��,V�D�JHQH�QRWKLQJ�
PRUH�RU�OHVV�WKDQ�'1$"�,V�LW�PDGH�RI�'1$��RU�LV�LW�VRPHWKLQJ�FDUULHG�LQ�
'1$"�,V�LW�SURSHUO\�SLQQHG�GRZQ�DV�D�PDWHULDO�WKLQJ�DW�DOO"�
� 1RW�HYHU\RQH�DJUHHG�WKHUH�ZDV�D�SUREOHP��*XQWKHU�6WHQW�GHFODUHG�LQ�
�����WKDW�RQH�RI�WKH�ILHOG¶V�JUHDW�WULXPSKV�ZDV�WKH�³XQDPELJXRXV�
LGHQWLILFDWLRQ´�RI�WKH�0HQGHOLDQ�JHQH�DV�D�SDUWLFXODU�OHQJWK�RI�'1$��³,W�LV�
LQ�WKLV�VHQVH�WKDW�DOO�ZRUNLQJ�JHQHWLFLVWV�QRZ�HPSOR\�WKH�WHUP�µJHQH�¶�´Ƈ�
KH�ZURWH��7R�SXW�LW�WHFKQLFDOO\�EXW�VXFFLQFWO\��³7KH�JHQH�LV��LQ�IDFW��D�
OLQHDU�DUUD\�RI�'1$�QXFOHRWLGHV�ZKLFK�GHWHUPLQHV�D�OLQHDU�DUUD\�RI�
SURWHLQ�DPLQR�DFLGV�´�,W�ZDV�6H\PRXU�%HQ]HU��VDLG�6WHQW��ZKR�HVWDEOLVKHG�
WKDW�GHILQLWLYHO\��
� <HW�%HQ]HU�KLPVHOI�KDG�QRW�EHHQ�TXLWH�VR�VDQJXLQH��+H�DUJXHG�DV�
HDUO\�DV������WKDW�WKH�FODVVLFDO�JHQH�ZDV�GHDG��,W�ZDV�D�FRQFHSW�WU\LQJ�WR�
VHUYH�WKUHH�SXUSRVHV�DW�RQFH²DV�D�XQLW�RI�UHFRPELQDWLRQ��RI�PXWDWLRQ��DQG�
RI�IXQFWLRQ²DQG�DOUHDG\�KH�KDG�VWURQJ�UHDVRQ�WR�VXVSHFW�WKDW�WKHVH�ZHUH�
LQFRPSDWLEOH��$�VWUDQG�RI�'1$�FDUULHV�PDQ\�EDVH�SDLUV��OLNH�EHDGV�RQ�D�
VWULQJ�RU�OHWWHUV�LQ�D�VHQWHQFH��DV�D�SK\VLFDO�REMHFW�LW�FRXOG�QRW�EH�FDOOHG�DQ�
HOHPHQWDU\�XQLW��%HQ]HU�RIIHUHG�D�EDWFK�RI�QHZ�SDUWLFOH�QDPHV��³UHFRQ�´�
IRU�WKH�VPDOOHVW�XQLW�WKDW�FDQ�EH�LQWHUFKDQJHG�E\�UHFRPELQDWLRQ��³PXWRQ�´�
IRU�WKH�VPDOOHVW�XQLW�RI�PXWDWLRQDO�FKDQJH��D�VLQJOH�EDVH�SDLU���DQG�
³FLVWURQ´�IRU�WKH�XQLW�RI�IXQFWLRQ²ZKLFK�LQ�WXUQ��KH�DGPLWWHG��ZDV�
GLIILFXOW�WR�GHILQH��³,W�GHSHQGV�XSRQ�ZKDW�OHYHO�RI�IXQFWLRQ�LV�PHDQW�´�KH�
ZURWH²SHUKDSV�MXVW�WKH�VSHFLILFDWLRQ�RI�DQ�DPLQR�DFLG��RU�SHUKDSV�D�
ZKROH�HQVHPEOH�RI�VWHSV�³OHDGLQJ�WR�RQH�SDUWLFXODU�SK\VLRORJLFDO�
HQG�HIIHFW�´Ƈ*HQH�ZDV�QRW�JRLQJ�DZD\��EXW�WKDW�ZDV�D�ORW�RI�ZHLJKW�IRU�
RQH�OLWWOH�ZRUG�WR�EHDU��
� 3DUW�RI�ZKDW�ZDV�KDSSHQLQJ�ZDV�D�FROOLVLRQ�EHWZHHQ�PROHFXODU�
ELRORJ\�DQG�HYROXWLRQDU\�ELRORJ\��DV�VWXGLHG�LQ�ILHOGV�IURP�ERWDQ\�WR�
SDOHRQWRORJ\��,W�ZDV�DV�IUXLWIXO�D�FROOLVLRQ�DV�DQ\�LQ�WKH�KLVWRU\�RI�
VFLHQFH²EHIRUH�ORQJ��QHLWKHU�VLGH�FRXOG�PRYH�IRUZDUG�ZLWKRXW�WKH�
RWKHU²EXW�RQ�WKH�ZD\�VRPH�VSDUNV�IODUHG��4XLWH�RI�IHZ�RI�WKHP�ZHUH�VHW�
RII�E\�D�\RXQJ�]RRORJLVW�DW�2[IRUG��5LFKDUG�'DZNLQV��,W�VHHPHG�WR�
'DZNLQV�WKDW�PDQ\�RI�KLV�FROOHDJXHV�ZHUH�ORRNLQJ�DW�OLIH�WKH�ZURQJ�ZD\�



URXQG��
� $V�PROHFXODU�ELRORJ\�SHUIHFWHG�LWV�NQRZOHGJH�RI�WKH�GHWDLOV�RI�'1$�
DQG�JUHZ�PRUH�VNLOOIXO�LQ�PDQLSXODWLQJ�WKHVH�PROHFXODU�SURGLJLHV��LW�ZDV�
QDWXUDO�WR�VHH�WKHP�DV�WKH�DQVZHU�WR�WKH�JUHDW�TXHVWLRQ�RI�OLIH��KRZ�GR�
RUJDQLVPV�UHSURGXFH�WKHPVHOYHV"�:H�XVH�'1$��MXVW�DV�ZH�XVH�OXQJV�WR�
EUHDWKH�DQG�H\HV�WR�VHH��:H�XVH�LW��³7KLV�DWWLWXGH�LV�DQ�HUURU�RI�JUHDW�
SURIXQGLW\�´Ƈ�'DZNLQV�ZURWH��³,W�LV�WKH�WUXWK�WXUQHG�FUDVKLQJO\�RQ�LWV�
KHDG�´�'1$�FDPH�ILUVW²E\�ELOOLRQV�RI�\HDUV²DQG�'1$�FRPHV�ILUVW��KH�
DUJXHG��ZKHQ�OLIH�LV�YLHZHG�IURP�WKH�SURSHU�SHUVSHFWLYH��)URP�WKDW�
SHUVSHFWLYH��JHQHV�DUH�WKH�IRFXV��WKH�VLQH�TXD�QRQ��WKH�VWDU�RI�WKH�VKRZ��,Q�
KLV�ILUVW�ERRN²SXEOLVKHG�LQ�������PHDQW�IRU�D�EURDG�DXGLHQFH��
SURYRFDWLYHO\�WLWOHG�7KH�6HOILVK�*HQH²KH�VHW�RII�GHFDGHV�RI�GHEDWH�E\�
GHFODULQJ��³:H�DUH�VXUYLYDO�PDFKLQHV²URERW�YHKLFOHV�EOLQGO\�
SURJUDPPHG�WR�SUHVHUYH�WKH�VHOILVK�PROHFXOHV�NQRZQ�DV�JHQHV�´Ƈ�+H�VDLG�
WKLV�ZDV�D�WUXWK�KH�KDG�NQRZQ�IRU�\HDUV��
� *HQHV��QRW�RUJDQLVPV��DUH�WKH�WUXH�XQLWV�RI�QDWXUDO�VHOHFWLRQ��7KH\�
EHJDQ�DV�³UHSOLFDWRUV´²PROHFXOHV�IRUPHG�DFFLGHQWDOO\�LQ�WKH�SULPRUGLDO�
VRXS��ZLWK�WKH�XQXVXDO�SURSHUW\�RI�PDNLQJ�FRSLHV�RI�WKHPVHOYHV��
�
� 7KH\�DUH�SDVW�PDVWHUV�RI�WKH�VXUYLYDO�DUWV��%XW�GR�QRW�ORRN�IRU�WKHP�
IORDWLQJ�ORRVH�LQ�WKH�VHD��WKH\�JDYH�XS�WKDW�FDYDOLHU�IUHHGRP�ORQJ�DJR��
1RZ�WKH\�VZDUP�LQ�KXJH�FRORQLHV��VDIH�LQVLGH�JLJDQWLF�OXPEHULQJ�URERWV��
VHDOHG�RII�IURP�WKH�RXWVLGH�ZRUOG��FRPPXQLFDWLQJ�ZLWK�LW�E\�WRUWXRXV�
LQGLUHFW�URXWHV��PDQLSXODWLQJ�LW�E\�UHPRWH�FRQWURO��7KH\�DUH�LQ�\RX�DQG�LQ�
PH��WKH\�FUHDWHG�XV��ERG\�DQG�PLQG��DQG�WKHLU�SUHVHUYDWLRQ�LV�WKH�XOWLPDWH�
UDWLRQDOH�IRU�RXU�H[LVWHQFH��7KH\�KDYH�FRPH�D�ORQJ�ZD\��WKRVH�UHSOLFDWRUV��
1RZ�WKH\�JR�E\�WKH�QDPH�RI�JHQHV��DQG�ZH�DUH�WKHLU�VXUYLYDO�PDFKLQHV�Ƈ�
�
� 7KLV�ZDV�JXDUDQWHHG�WR�UDLVH�WKH�KDFNOHV�RI�RUJDQLVPV�ZKR�WKRXJKW�
RI�WKHPVHOYHV�DV�PRUH�WKDQ�URERWV��³(QJOLVK�ELRORJLVW�5LFKDUG�'DZNLQV�
KDV�UHFHQWO\�UDLVHG�P\�KDFNOHV�´�ZURWH�6WHSKHQ�-D\�*RXOG�LQ�������³ZLWK�
KLV�FODLP�WKDW�JHQHV�WKHPVHOYHV�DUH�XQLWV�RI�VHOHFWLRQ��DQG�LQGLYLGXDOV�
PHUHO\�WKHLU�WHPSRUDU\�UHFHSWDFOHV�´Ƈ�*RXOG�KDG�SOHQW\�RI�FRPSDQ\��



6SHDNLQJ�IRU�PDQ\�PROHFXODU�ELRORJLVWV��*XQWKHU�6WHQW�GLVPLVVHG�
'DZNLQV�DV�³D�WKLUW\�VL[�\HDU�ROG�VWXGHQW�RI�DQLPDO�EHKDYLRU´�DQG�ILOHG�
KLP�XQGHU�³WKH�ROG�SUHVFLHQWLILF�WUDGLWLRQ�RI�DQLPLVP��XQGHU�ZKLFK�QDWXUDO�
REMHFWV�DUH�HQGRZHG�ZLWK�VRXOV�´Ƈ�
� <HW�'DZNLQV¶V�ERRN�ZDV�EULOOLDQW�DQG�WUDQVIRUPDWLYH��,W�HVWDEOLVKHG�D�
QHZ��PXOWLOD\HUHG�XQGHUVWDQGLQJ�RI�WKH�JHQH��$W�ILUVW��WKH�LGHD�RI�WKH�
VHOILVK�JHQH�VHHPHG�OLNH�D�WULFN�RI�SHUVSHFWLYH��RU�D�MRNH��6DPXHO�%XWOHU�
KDG�VDLG�D�FHQWXU\�HDUOLHU²DQG�GLG�QRW�FODLP�WR�EH�WKH�ILUVW²WKDW�D�KHQ�LV�
RQO\�DQ�HJJ¶V�ZD\�RI�PDNLQJ�DQRWKHU�HJJ��%XWOHU�ZDV�TXLWH�VHULRXV��LQ�KLV�
ZD\��
�
� (YHU\�FUHDWXUH�PXVW�EH�DOORZHG�WR�³UXQ´�LWV�RZQ�GHYHORSPHQW�LQ�LWV�
RZQ�ZD\��WKH�HJJ¶V�ZD\�PD\�VHHP�D�YHU\�URXQGDERXW�PDQQHU�RI�GRLQJ�
WKLQJV��EXW�LW�LV�LWV�ZD\��DQG�LW�LV�RQH�RI�ZKLFK�PDQ��XSRQ�WKH�ZKROH��KDV�
QR�JUHDW�UHDVRQ�WR�FRPSODLQ��:K\�WKH�IRZO�VKRXOG�EH�FRQVLGHUHG�PRUH�
DOLYH�WKDQ�WKH�HJJ��DQG�ZK\�LW�VKRXOG�EH�VDLG�WKDW�WKH�KHQ�OD\V�WKH�HJJ��DQG�
QRW�WKDW�WKH�HJJ�OD\V�WKH�KHQ��WKHVH�DUH�TXHVWLRQV�ZKLFK�OLH�EH\RQG�WKH�
SRZHU�RI�SKLORVRSKLF�H[SODQDWLRQ��EXW�DUH�SHUKDSV�PRVW�DQVZHUDEOH�E\�
FRQVLGHULQJ�WKH�FRQFHLW�RI�PDQ��DQG�KLV�KDELW��SHUVLVWHG�LQ�GXULQJ�PDQ\�
DJHV��RI�LJQRULQJ�DOO�WKDW�GRHV�QRW�UHPLQG�KLP�RI�KLPVHOI�Ƈ�
�
� +H�DGGHG��³%XW��SHUKDSV��DIWHU�DOO��WKH�UHDO�UHDVRQ�LV��WKDW�WKH�HJJ�
GRHV�QRW�FDFNOH�ZKHQ�LW�KDV�ODLG�WKH�KHQ�´�6RPH�WLPH�ODWHU��%XWOHU¶V�
WHPSODWH��;�LV�MXVW�D�<¶V�ZD\�RI�PDNLQJ�DQRWKHU�<��EHJDQ�UHDSSHDULQJ�LQ�
PDQ\�IRUPV��³$�VFKRODU�´�VDLG�'DQLHO�'HQQHWW�LQ�������³LV�MXVW�D�OLEUDU\¶V�
ZD\�RI�PDNLQJ�DQRWKHU�OLEUDU\�´Ƈ�'HQQHWW��WRR��ZDV�QRW�HQWLUHO\�MRNLQJ��
� ,W�ZDV�SUHVFLHQW�RI�%XWOHU�LQ������WR�PRFN�D�PDQ�FHQWHUHG�YLHZ�RI�
OLIH��EXW�KH�KDG�UHDG�'DUZLQ�DQG�FRXOG�VHH�WKDW�DOO�FUHDWLRQ�KDG�QRW�EHHQ�
GHVLJQHG�LQ�EHKDOI�RI�+RPR�VDSLHQV��³$QWKURSRFHQWULVP�LV�D�GLVDEOLQJ�
YLFH�RI�WKH�LQWHOOHFW�´Ƈ�(GZDUG�2��:LOVRQ�VDLG�D�FHQWXU\�ODWHU��EXW�'DZNLQV�
ZDV�SXUYH\LQJ�DQ�HYHQ�PRUH�UDGLFDO�VKLIW�RI�SHUVSHFWLYH��+H�ZDV�QRW�MXVW�
QXGJLQJ�DVLGH�WKH�KXPDQ��DQG�WKH�KHQ��EXW�WKH�RUJDQLVP��LQ�DOO�LWV�
PXOWLIDULRXV�JORU\��+RZ�FRXOG�ELRORJ\�QRW�EH�WKH�VWXG\�RI�RUJDQLVPV"�,I�



DQ\WKLQJ��KH�XQGHUVWDWHG�WKH�GLIILFXOW\�ZKHQ�KH�ZURWH��³,W�UHTXLUHV�D�
GHOLEHUDWH�PHQWDO�HIIRUW�WR�WXUQ�ELRORJ\�WKH�ULJKW�ZD\�XS�DJDLQ��DQG�UHPLQG�
RXUVHOYHV�WKDW�WKH�UHSOLFDWRUV�FRPH�ILUVW��LQ�LPSRUWDQFH�DV�ZHOO�DV�LQ�
KLVWRU\�´Ƈ�
� $�SDUW�RI�'DZNLQV¶V�SXUSRVH�ZDV�WR�H[SODLQ�DOWUXLVP��EHKDYLRU�LQ�
LQGLYLGXDOV�WKDW�JRHV�DJDLQVW�WKHLU�RZQ�EHVW�LQWHUHVWV��1DWXUH�LV�IXOO�RI�
H[DPSOHV�RI�DQLPDOV�ULVNLQJ�WKHLU�RZQ�OLYHV�LQ�EHKDOI�RI�WKHLU�SURJHQ\��
WKHLU�FRXVLQV��RU�MXVW�IHOORZ�PHPEHUV�RI�WKHLU�JHQHWLF�FOXE��)XUWKHUPRUH��
WKH\�VKDUH�IRRG��WKH\�FRRSHUDWH�LQ�EXLOGLQJ�KLYHV�DQG�GDPV��WKH\�GRJJHGO\�
SURWHFW�WKHLU�HJJV��7R�H[SODLQ�VXFK�EHKDYLRU²WR�H[SODLQ�DQ\�DGDSWDWLRQ��
IRU�WKDW�PDWWHU²RQH�DVNV�WKH�IRUHQVLF�GHWHFWLYH¶V�TXHVWLRQ��FXL�ERQR"�
:KR�EHQHILWV�ZKHQ�D�ELUG�VSRWV�D�SUHGDWRU�DQG�FULHV�RXW��ZDUQLQJ�WKH�IORFN�
EXW�DOVR�FDOOLQJ�DWWHQWLRQ�WR�LWVHOI"�,W�LV�WHPSWLQJ�WR�WKLQN�LQ�WHUPV�RI�WKH�
JRRG�RI�WKH�JURXS²WKH�IDPLO\��WULEH��RU�VSHFLHV²EXW�PRVW�WKHRULVWV�DJUHH�
WKDW�HYROXWLRQ�GRHV�QRW�ZRUN�WKDW�ZD\��1DWXUDO�VHOHFWLRQ�FDQ�VHOGRP�
RSHUDWH�DW�WKH�OHYHO�RI�JURXSV��,W�WXUQV�RXW��KRZHYHU��WKDW�PDQ\�
H[SODQDWLRQV�IDOO�QHDWO\�LQWR�SODFH�LI�RQH�WKLQNV�RI�WKH�LQGLYLGXDO�DV�WU\LQJ�
WR�SURSDJDWH�LWV�SDUWLFXODU�DVVRUWPHQW�RI�JHQHV�GRZQ�WKURXJK�WKH�IXWXUH��,WV�
VSHFLHV�VKDUHV�PRVW�RI�WKRVH�JHQHV��RI�FRXUVH��DQG�LWV�NLQ�VKDUH�HYHQ�PRUH��
2I�FRXUVH��WKH�LQGLYLGXDO�GRHV�QRW�NQRZ�DERXW�LWV�JHQHV��,W�LV�QRW�
FRQVFLRXVO\�WU\LQJ�WR�GR�DQ\�VXFK�WKLQJ��1RU��RI�FRXUVH��ZRXOG�DQ\RQH�
LPSXWH�LQWHQWLRQ�WR�WKH�JHQH�LWVHOI²WLQ\�EUDLQOHVV�HQWLW\��%XW�LW�ZRUNV�
TXLWH�ZHOO��DV�'DZNLQV�VKRZHG��WR�IOLS�SHUVSHFWLYHV�DQG�VD\�WKDW�WKH�JHQH�
ZRUNV�WR�PD[LPL]H�LWV�RZQ�UHSOLFDWLRQ��)RU�H[DPSOH��D�JHQH�³PLJKW�HQVXUH�
LWV�VXUYLYDO�E\�WHQGLQJ�WR�HQGRZ�WKH�VXFFHVVLYH�ERGLHV�ZLWK�ORQJ�OHJV��
ZKLFK�KHOS�WKRVH�ERGLHV�HVFDSH�IURP�SUHGDWRUV�´Ƈ�$�JHQH�PLJKW�PD[LPL]H�
LWV�RZQ�QXPEHUV�E\�JLYLQJ�DQ�RUJDQLVP�WKH�LQVWLQFWLYH�LPSXOVH�WR�VDFULILFH�
LWV�OLIH�WR�VDYH�LWV�RIIVSULQJ��WKH�JHQH�LWVHOI��WKH�SDUWLFXODU�FOXPS�RI�'1$��
GLHV�ZLWK�LWV�FUHDWXUH��EXW�FRSLHV�RI�WKH�JHQH�OLYH�RQ��7KH�SURFHVV�LV�EOLQG��
,W�KDV�QR�IRUHVLJKW��QR�LQWHQWLRQ��QR�NQRZOHGJH��7KH�JHQHV��WRR��DUH�EOLQG��
³7KH\�GR�QRW�SODQ�DKHDG�´Ƈ�VD\V�'DZNLQV��³*HQHV�MXVW�DUH��VRPH�JHQHV�
PRUH�VR�WKDQ�RWKHUV��DQG�WKDW�LV�DOO�WKHUH�LV�WR�LW�´�
� 7KH�KLVWRU\�RI�OLIH�EHJLQV�ZLWK�WKH�DFFLGHQWDO�DSSHDUDQFH�RI�



PROHFXOHV�FRPSOH[�HQRXJK�WR�VHUYH�DV�EXLOGLQJ�EORFNV²UHSOLFDWRUV��7KH�
UHSOLFDWRU�LV�DQ�LQIRUPDWLRQ�FDUULHU��,W�VXUYLYHV�DQG�VSUHDGV�E\�FRS\LQJ�
LWVHOI��7KH�FRSLHV�PXVW�EH�FRKHUHQW�DQG�UHOLDEOH�EXW�QHHG�QRW�EH�SHUIHFW��RQ�
WKH�FRQWUDU\��IRU�HYROXWLRQ�WR�SURFHHG��HUURUV�PXVW�DSSHDU��5HSOLFDWRUV�
FRXOG�H[LVW�ORQJ�EHIRUH�'1$��HYHQ�EHIRUH�SURWHLQV��,Q�RQH�VFHQDULR��
SURSRVHG�E\�WKH�6FRWV�ELRORJLVW�$OH[DQGHU�&DLUQV�6PLWK��UHSOLFDWRUV�
DSSHDUHG�LQ�VWLFN\�OD\HUV�RI�FOD\�FU\VWDOV��FRPSOH[�PROHFXOHV�RI�VLOLFDWH�
PLQHUDOV��,Q�RWKHU�PRGHOV�WKH�HYROXWLRQDU\�SOD\JURXQG�LV�WKH�PRUH�
WUDGLWLRQDO�³SULPRUGLDO�VRXS�´�(LWKHU�ZD\��VRPH�RI�WKHVH�
LQIRUPDWLRQ�EHDULQJ�PDFURPROHFXOHV�GLVLQWHJUDWH�PRUH�TXLFNO\�WKDQ�
RWKHUV��VRPH�PDNH�PRUH�RU�EHWWHU�FRSLHV��VRPH�KDYH�WKH�FKHPLFDO�HIIHFW�
RI�EUHDNLQJ�XS�FRPSHWLQJ�PROHFXOHV��$EVRUELQJ�SKRWRQ�HQHUJ\�OLNH�WKH�
PLQLDWXUH�0D[ZHOO¶V�GHPRQV�WKH\�DUH��PROHFXOHV�RI�ULERQXFOHLF�DFLG��
51$��FDWDO\]H�WKH�IRUPDWLRQ�RI�ELJJHU�DQG�PRUH�LQIRUPDWLRQ�ULFK�
PROHFXOHV��'1$��HYHU�VR�VOLJKWO\�PRUH�VWDEOH��SRVVHVVHV�WKH�GXDO�
FDSDELOLW\�RI�FRS\LQJ�LWVHOI�ZKLOH�DOVR�PDQXIDFWXULQJ�DQRWKHU�VRUW�RI�
PROHFXOH��DQG�WKLV�SURYLGHV�D�VSHFLDO�DGYDQWDJH��,W�FDQ�SURWHFW�LWVHOI�E\�
EXLOGLQJ�D�VKHOO�RI�SURWHLQV�DURXQG�LW��7KLV�LV�'DZNLQV¶V�³VXUYLYDO�
PDFKLQH´²ILUVW�FHOOV��WKHQ�ODUJHU�DQG�ODUJHU�ERGLHV��ZLWK�JURZLQJ�
LQYHQWRULHV�RI�PHPEUDQHV�DQG�WLVVXHV�DQG�OLPEV�DQG�RUJDQV�DQG�VNLOOV��
7KH\�DUH�WKH�JHQHV¶�IDQF\�YHKLFOHV��UDFLQJ�DJDLQVW�RWKHU�YHKLFOHV��
FRQYHUWLQJ�HQHUJ\��DQG�HYHQ�SURFHVVLQJ�LQIRUPDWLRQ��,Q�WKH�JDPH�RI�
VXUYLYDO�VRPH�YHKLFOHV�RXWSOD\��RXWPDQHXYHU��DQG�RXWSURSDJDWH�RWKHUV��
� ,W�WRRN�VRPH�WLPH��EXW�WKH�JHQH�FHQWHUHG��LQIRUPDWLRQ�EDVHG�
SHUVSHFWLYH�OHG�WR�D�QHZ�NLQG�RI�GHWHFWLYH�ZRUN�LQ�WUDFLQJ�WKH�KLVWRU\�RI�
OLIH��:KHUH�SDOHRQWRORJLVWV�ORRN�EDFN�WKURXJK�WKH�IRVVLO�UHFRUG�IRU�VNHOHWDO�
SUHFXUVRUV�RI�ZLQJV�DQG�WDLOV��PROHFXODU�ELRORJLVWV�DQG�ELRSK\VLFLVWV�ORRN�
IRU�WHOOWDOH�UHOLFV�RI�'1$�LQ�KHPRJORELQ��RQFRJHQHV��DQG�DOO�WKH�UHVW�RI�WKH�
OLEUDU\�RI�SURWHLQV�DQG�HQ]\PHV��³7KHUH�LV�D�PROHFXODU�DUFKHRORJ\�LQ�WKH�
PDNLQJ�´Ƈ�VD\V�:HUQHU�/RHZHQVWHLQ��7KH�KLVWRU\�RI�OLIH�LV�ZULWWHQ�LQ�WHUPV�
RI�QHJDWLYH�HQWURS\��³:KDW�DFWXDOO\�HYROYHV�LV�LQIRUPDWLRQ�LQ�DOO�LWV�IRUPV�
RU�WUDQVIRUPV��,I�WKHUH�ZHUH�VRPHWKLQJ�OLNH�D�JXLGHERRN�IRU�OLYLQJ�
FUHDWXUHV��,�WKLQN��WKH�ILUVW�OLQH�ZRXOG�UHDG�OLNH�D�ELEOLFDO�FRPPDQGPHQW��



0DNH�WK\�LQIRUPDWLRQ�ODUJHU�´�
� 1R�RQH�JHQH�PDNHV�DQ�RUJDQLVP��,QVHFWV�DQG�SODQWV�DQG�DQLPDOV�DUH�
FROOHFWLYHV��FRPPXQDO�YHKLFOHV��FRRSHUDWLYH�DVVHPEOLHV�RI�D�PXOWLWXGH�RI�
JHQHV��HDFK�SOD\LQJ�LWV�SDUW�LQ�WKH�RUJDQLVP¶V�GHYHORSPHQW��,W�LV�D�FRPSOH[�
HQVHPEOH�LQ�ZKLFK�HDFK�JHQH�LQWHUDFWV�ZLWK�WKRXVDQGV�RI�RWKHUV�LQ�D�
KLHUDUFK\�RI�HIIHFWV�H[WHQGLQJ�WKURXJK�ERWK�VSDFH�DQG�WLPH��7KH�ERG\�LV�D�
FRORQ\�RI�JHQHV��2I�FRXUVH��LW�DFWV�DQG�PRYHV�DQG�SURFUHDWHV�DV�D�XQLW��DQG�
IXUWKHUPRUH��LQ�WKH�FDVH�RI�DW�OHDVW�RQH�VSHFLHV��LW�IHHOV�LWVHOI��ZLWK�
LPSUHVVLYH�FHUWDLQW\��WR�EH�D�XQLW��7KH�JHQH�FHQWHUHG�SHUVSHFWLYH�KDV�
KHOSHG�ELRORJLVWV�DSSUHFLDWH�WKDW�WKH�JHQHV�FRPSRVLQJ�WKH�KXPDQ�JHQRPH�
DUH�RQO\�D�IUDFWLRQ�RI�WKH�JHQHV�FDUULHG�DURXQG�LQ�DQ\�RQH�SHUVRQ��EHFDXVH�
KXPDQV��OLNH�RWKHU�VSHFLHV��KRVW�DQ�HQWLUH�HFRV\VWHP�RI�
PLFUREHV²EDFWHULD��HVSHFLDOO\��IURP�RXU�VNLQ�WR�RXU�GLJHVWLYH�V\VWHPV��
2XU�³PLFURELRPHV´�KHOS�XV�GLJHVW�IRRG�DQG�ILJKW�GLVHDVH��DOO�WKH�ZKLOH�
HYROYLQJ�IDVW�DQG�IOH[LEO\�LQ�VHUYLFH�RI�WKHLU�RZQ�LQWHUHVWV��$OO�WKHVH�JHQHV�
HQJDJH�LQ�D�JUDQG�SURFHVV�RI�PXWXDO�FR�HYROXWLRQ²FRPSHWLQJ�ZLWK�RQH�
DQRWKHU��DQG�ZLWK�WKHLU�DOWHUQDWLYH�DOOHOHV��LQ�QDWXUH¶V�YDVW�JHQH�SRRO��EXW�
QR�ORQJHU�FRPSHWLQJ�RQ�WKHLU�RZQ��7KHLU�VXFFHVV�RU�IDLOXUH�FRPHV�WKURXJK�
LQWHUDFWLRQ��³6HOHFWLRQ�IDYRUV�WKRVH�JHQHV�ZKLFK�VXFFHHG�LQ�WKH�SUHVHQFH�
RI�RWKHU�JHQHV�´�VD\V�'DZNLQV��³ZKLFK�LQ�WXUQ�VXFFHHG�LQ�WKH�SUHVHQFH�RI�
WKHP�´Ƈ�
� 7KH�HIIHFW�RI�DQ\�RQH�JHQH�GHSHQGV�RQ�WKHVH�LQWHUDFWLRQV�ZLWK�WKH�
HQVHPEOH�DQG�GHSHQGV��WRR��RQ�HIIHFWV�RI�WKH�HQYLURQPHQW�DQG�RQ�UDZ�
FKDQFH��,QGHHG��MXVW�WR�VSHDN�RI�D�JHQH¶V�HIIHFW�EHFDPH�D�FRPSOH[�EXVLQHVV��
,W�ZDV�QRW�HQRXJK�VLPSO\�WR�VD\�WKDW�WKH�HIIHFW�RI�D�JHQH�LV�WKH�SURWHLQ�LW�
V\QWKHVL]HV��2QH�PLJKW�ZDQW�WR�VD\�WKDW�D�VKHHS�RU�D�FURZ�KDV�D�JHQH�IRU�
EODFNQHVV��7KLV�PLJKW�EH�D�JHQH�WKDW�PDQXIDFWXUHV�D�SURWHLQ�IRU�EODFN�
SLJPHQW�LQ�ZRRO�RU�IHDWKHUV��%XW�VKHHS�DQG�FURZV�DQG�DOO�WKH�RWKHU�
FUHDWXUHV�FDSDEOH�RI�EODFNQHVV�H[KLELW�LW�LQ�YDU\LQJ�FLUFXPVWDQFHV�DQG�
GHJUHHV��HYHQ�VR�VLPSOH�VHHPLQJ�D�TXDOLW\�VHOGRP�KDV�D�ELRORJLFDO�RQ�RII�
VZLWFK��'DZNLQV�VXJJHVWV�WKH�FDVH�RI�D�JHQH�WKDW�V\QWKHVL]HV�D�SURWHLQ�WKDW�
DFWV�DV�DQ�HQ]\PH�ZLWK�PDQ\�LQGLUHFW�DQG�GLVWDQW�HIIHFWV��RQH�RI�ZKLFK�LV�
WR�IDFLOLWDWH�WKH�V\QWKHVLV�RI�EODFN�SLJPHQW�Ƈ�(YHQ�PRUH�UHPRWHO\��VXSSRVH�



D�JHQH�HQFRXUDJHV�DQ�RUJDQLVP�WR�VHHN�VXQOLJKW��ZKLFK�LV�LQ�WXUQ�
QHFHVVDU\�IRU�WKH�EODFN�SLJPHQW��6XFK�D�JHQH�VHUYHV�DV�D�PHUH�
FR�FRQVSLUDWRU�EXW�LWV�UROH�PD\�EH�LQGLVSHQVDEOH��7R�FDOO�LW�D�JHQH�IRU�
EODFNQHVV��KRZHYHU��EHFRPHV�GLIILFXOW��$QG�LW�LV�KDUGHU�VWLOO�WR�VSHFLI\�
JHQHV�IRU�PRUH�FRPSOH[�TXDOLWLHV²JHQHV�IRU�REHVLW\�RU�DJJUHVVLRQ�RU�QHVW�
EXLOGLQJ�RU�EUDLQLQHVV�RU�KRPRVH[XDOLW\��
� $UH�WKHUH�JHQHV�IRU�VXFK�WKLQJV"�1RW�LI�D�JHQH�LV�D�SDUWLFXODU�VWUDQG�RI�
'1$�WKDW�H[SUHVVHV�D�SURWHLQ��6WULFWO\�VSHDNLQJ��RQH�FDQQRW�VD\�WKHUH�DUH�
JHQHV�IRU�DOPRVW�DQ\WKLQJ²QRW�HYHQ�H\H�FRORU��,QVWHDG��RQH�VKRXOG�VD\�
WKDW�GLIIHUHQFHV�LQ�JHQHV�WHQG�WR�FDXVH�GLIIHUHQFHV�LQ�SKHQRW\SH��WKH�
DFWXDOL]HG�RUJDQLVP���%XW�IURP�WKH�HDUOLHVW�GD\V�RI�WKH�VWXG\�RI�KHUHGLW\��
VFLHQWLVWV�KDYH�VSRNHQ�RI�JHQHV�PRUH�EURDGO\��,I�D�SRSXODWLRQ�YDULHV�LQ�
VRPH�WUDLW²VD\��WDOOQHVV²DQG�LI�WKH�YDULDWLRQ�LV�VXEMHFW�WR�QDWXUDO�
VHOHFWLRQ��WKHQ�E\�GHILQLWLRQ�LW�LV�DW�OHDVW�SDUWO\�JHQHWLF��7KHUH�LV�D�JHQHWLF�
FRPSRQHQW�WR�WKH�YDULDWLRQ�LQ�WDOOQHVV��7KHUH�LV�QR�JHQH�IRU�ORQJ�OHJV��
WKHUH�LV�QR�JHQH�IRU�D�OHJ�DW�DOO�Ƈ�7R�EXLOG�D�OHJ�UHTXLUHV�PDQ\�JHQHV��HDFK�
LVVXLQJ�LQVWUXFWLRQV�LQ�WKH�IRUP�RI�SURWHLQV��VRPH�PDNLQJ�UDZ�PDWHULDOV��
VRPH�PDNLQJ�WLPHUV�DQG�RQ�RII�VZLWFKHV��6RPH�RI�WKHVH�JHQHV�VXUHO\�KDYH�
WKH�HIIHFW�RI�PDNLQJ�OHJV�ORQJHU�WKDQ�WKH\�ZRXOG�RWKHUZLVH�EH��DQG�LW�LV�
WKRVH�JHQHV�WKDW�ZH�PD\�FDOO��IRU�VKRUW��JHQHV�IRU�ORQJ�OHJV²DV�ORQJ�DV�ZH�
UHPHPEHU�WKDW�ORQJ�OHJJHGQHVV�LV�QRW�GLUHFWO\�UHSUHVHQWHG�RU�HQFRGHG�
GLUHFWO\�LQ�WKH�JHQH��
� 6R�JHQHWLFLVWV�DQG�]RRORJLVWV�DQG�HWKRORJLVWV�DQG�SDOHRQWRORJLVWV�DOO�
JRW�LQWR�WKH�KDELW�RI�VD\LQJ�³D�JHQH�IRU�;´�LQVWHDG�RI�³D�JHQHWLF�
FRQWULEXWLRQ�WR�WKH�YDULDWLRQ�LQ�;�´Ƈ�'DZNLQV�ZDV�IRUFLQJ�WKHP�WR�IDFH�WKH�
ORJLFDO�FRQVHTXHQFHV��,I�WKHUH�LV�DQ\�JHQHWLF�YDULDWLRQ�LQ�D�WUDLW²H\H�FRORU�
RU�REHVLW\²WKHQ�WKHUH�PXVW�EH�D�JHQH�RU�JHQHV�IRU�WKDW�WUDLW��,W�GRHVQ¶W�
PDWWHU�WKDW�WKH�DFWXDO�DSSHDUDQFH�RI�WKH�WUDLW�PD\�GHSHQG�RQ�DQ�
XQIDWKRPDEOH�DUUD\�RI�RWKHU�IDFWRUV��ZKLFK�PD\�EH�HQYLURQPHQWDO�RU�HYHQ�
DFFLGHQWDO��%\�ZD\�RI�LOOXVWUDWLRQ��KH�RIIHUHG�D�GHOLEHUDWHO\�H[WUHPH�
H[DPSOH��D�JHQH�IRU�UHDGLQJ��
� 7KH�LGHD�VHHPV�DEVXUG��IRU�VHYHUDO�UHDVRQV��5HDGLQJ�LV�OHDUQHG�
EHKDYLRU��1R�RQH�LV�ERUQ�DEOH�WR�UHDG��,I�HYHU�D�VNLOO�GHSHQGV�RQ�



HQYLURQPHQWDO�IDFWRUV��VXFK�DV�HGXFDWLRQ��LW�LV�UHDGLQJ��8QWLO�D�IHZ�
PLOOHQQLD�DJR��WKH�EHKDYLRU�GLG�QRW�H[LVW��VR�LW�FRXOG�QRW�KDYH�EHHQ�VXEMHFW�
WR�QDWXUDO�VHOHFWLRQ��<RX�PLJKW�DV�ZHOO�VD\��DV�WKH�JHQHWLFLVW�-RKQ�
0D\QDUG�6PLWK�GLG��PRFNLQJO\��WKDW�WKHUH�LV�D�JHQH�IRU�W\LQJ�VKRHODFHV��
%XW�'DZNLQV�ZDV�XQGDXQWHG��+H�SRLQWHG�RXW�WKDW�JHQHV�DUH�DERXW�
GLIIHUHQFHV��DIWHU�DOO��6R�KH�EHJDQ�ZLWK�D�VLPSOH�FRXQWHUSRLQW��PLJKW�WKHUH�
QRW�EH�D�JHQH�IRU�G\VOH[LD"�
�
� $OO�ZH�ZRXOG�QHHG�LQ�RUGHU�WR�HVWDEOLVK�WKH�H[LVWHQFH�RI�D�JHQH�IRU�
UHDGLQJ�LV�WR�GLVFRYHU�D�JHQH�IRU�QRW�UHDGLQJ��VD\�D�JHQH�ZKLFK�LQGXFHG�D�
EUDLQ�OHVLRQ�FDXVLQJ�VSHFLILF�G\VOH[LD��6XFK�D�G\VOH[LF�SHUVRQ�PLJKW�EH�
QRUPDO�DQG�LQWHOOLJHQW�LQ�DOO�UHVSHFWV�H[FHSW�WKDW�KH�FRXOG�QRW�UHDG��1R�
JHQHWLFLVW�ZRXOG�EH�SDUWLFXODUO\�VXUSULVHG�LI�WKLV�W\SH�RI�G\VOH[LD�WXUQHG�
RXW�WR�EUHHG�WUXH�LQ�VRPH�0HQGHOLDQ�IDVKLRQ��2EYLRXVO\��LQ�WKLV�HYHQW�WKH�
JHQH�ZRXOG�RQO\�H[KLELW�LWV�HIIHFW�LQ�DQ�HQYLURQPHQW�ZKLFK�LQFOXGHG�
QRUPDO�HGXFDWLRQ��,Q�D�SUHKLVWRULF�HQYLURQPHQW�LW�PLJKW�KDYH�KDG�QR�
GHWHFWDEOH�HIIHFW��RU�LW�PLJKW�KDYH�KDG�VRPH�GLIIHUHQW�HIIHFW�DQG�KDYH�EHHQ�
NQRZQ�WR�FDYH�GZHOOLQJ�JHQHWLFLVWV�DV��VD\��D�JHQH�IRU�LQDELOLW\�WR�UHDG�
DQLPDO�IRRWSULQWV�«�
�
� ,W�IROORZV�IURP�WKH�RUGLQDU\�FRQYHQWLRQV�RI�JHQHWLF�WHUPLQRORJ\�WKDW�
WKH�ZLOG�W\SH�JHQH�DW�WKH�VDPH�ORFXV��WKH�JHQH�WKDW�WKH�UHVW�RI�WKH�
SRSXODWLRQ�KDV�LQ�GRXEOH�GRVH��ZRXOG�SURSHUO\�EH�FDOOHG�D�JHQH�³IRU�
UHDGLQJ�´�,I�\RX�REMHFW�WR�WKDW��\RX�PXVW�DOVR�REMHFW�WR�RXU�VSHDNLQJ�RI�D�
JHQH�IRU�WDOOQHVV�LQ�0HQGHO¶V�SHDV�«�,Q�ERWK�FDVHV�WKH�FKDUDFWHU�RI�
LQWHUHVW�LV�D�GLIIHUHQFH��DQG�LQ�ERWK�FDVHV�WKH�GLIIHUHQFH�RQO\�VKRZV�LWVHOI�
LQ�VRPH�VSHFLILHG�HQYLURQPHQW��7KH�UHDVRQ�ZK\�VRPHWKLQJ�VR�VLPSOH�DV�D�
RQH�JHQH�GLIIHUHQFH�FDQ�KDYH�VXFK�D�FRPSOH[�HIIHFW�«�LV�EDVLFDOO\�DV�
IROORZV��+RZHYHU�FRPSOH[�D�JLYHQ�VWDWH�RI�WKH�ZRUOG�PD\�EH��WKH�
GLIIHUHQFH�EHWZHHQ�WKDW�VWDWH�RI�WKH�ZRUOG�DQG�VRPH�DOWHUQDWLYH�VWDWH�RI�WKH�
ZRUOG�PD\�EH�FDXVHG�E\�VRPHWKLQJ�H[WUHPHO\�VLPSOH�Ƈ�
�
� &DQ�WKHUH�EH�D�JHQH�IRU�DOWUXLVP"�<HV��VD\V�'DZNLQV��LI�WKLV�PHDQV�



³DQ\�JHQH�WKDW�LQIOXHQFHV�WKH�GHYHORSPHQW�RI�QHUYRXV�V\VWHPV�LQ�VXFK�D�
ZD\�DV�WR�PDNH�WKHP�OLNHO\�WR�EHKDYH�DOWUXLVWLFDOO\�´Ƈ�6XFK�JHQHV²WKHVH�
UHSOLFDWRUV��WKHVH�VXUYLYRUV²NQRZ�QRWKLQJ�DERXW�DOWUXLVP�DQG�QRWKLQJ�
DERXW�UHDGLQJ��RI�FRXUVH��:KDWHYHU�DQG�ZKHUHYHU�WKH\�DUH��WKHLU�
SKHQRW\SLF�HIIHFWV�PDWWHU�RQO\�LQVRIDU�DV�WKH\�KHOS�WKH�JHQHV�SURSDJDWH��
� 0ROHFXODU�ELRORJ\��LQ�LWV�VLJQDO�DFKLHYHPHQW��KDG�SLQSRLQWHG�WKH�
JHQH�LQ�D�SURWHLQ�HQFRGLQJ�SLHFH�RI�'1$��7KLV�ZDV�WKH�KDUGZDUH�
GHILQLWLRQ��7KH�VRIWZDUH�GHILQLWLRQ�ZDV�ROGHU�DQG�IX]]LHU��WKH�XQLW�RI�
KHUHGLW\��WKH�EHDUHU�RI�D�SKHQRW\SLF�GLIIHUHQFH��:LWK�WKH�WZR�GHILQLWLRQV�
XQHDVLO\�FRH[LVWLQJ��'DZNLQV�ORRNHG�SDVW�WKHP�ERWK��
� ,I�JHQHV�DUH�PHDQW�WR�EH�PDVWHUV�RI�VXUYLYDO��WKH\�FDQ�KDUGO\�EH�
IUDJPHQWV�RI�QXFOHLF�DFLG��6XFK�WKLQJV�DUH�IOHHWLQJ��7R�VD\�WKDW�D�UHSOLFDWRU�
PDQDJHV�WR�VXUYLYH�IRU�HRQV�LV�WR�GHILQH�WKH�UHSOLFDWRU�DV�DOO�WKH�FRSLHV�
FRQVLGHUHG�DV�RQH��7KXV�WKH�JHQH�GRHV�QRW�³JURZ�VHQLOH�´�'DZNLQV�
GHFODUHG��
�
� ,W�LV�QR�PRUH�OLNHO\�WR�GLH�ZKHQ�LW�LV�D�PLOOLRQ�\HDUV�ROG�WKDQ�ZKHQ�LW�
LV�RQO\�D�KXQGUHG��,W�OHDSV�IURP�ERG\�WR�ERG\�GRZQ�WKH�JHQHUDWLRQV��
PDQLSXODWLQJ�ERG\�DIWHU�ERG\�LQ�LWV�RZQ�ZD\�DQG�IRU�LWV�RZQ�HQGV��
DEDQGRQLQJ�D�VXFFHVVLRQ�RI�PRUWDO�ERGLHV�EHIRUH�WKH\�VLQN�LQ�VHQLOLW\�DQG�
GHDWK�Ƈ�
�
� ³:KDW�,�DP�GRLQJ�´�KH�VD\V��³LV�HPSKDVL]LQJ�WKH�SRWHQWLDO�
QHDU�LPPRUWDOLW\�RI�D�JHQH��LQ�WKH�IRUP�RI�FRSLHV��DV�LWV�GHILQLQJ�
SURSHUW\�´�7KLV�LV�ZKHUH�OLIH�EUHDNV�IUHH�IURP�LWV�PDWHULDO�PRRULQJV��
�8QOHVV�\RX�DOUHDG\�EHOLHYHG�LQ�WKH�LPPRUWDO�VRXO���7KH�JHQH�LV�QRW�DQ�
LQIRUPDWLRQ�FDUU\LQJ�PDFURPROHFXOH��7KH�JHQH�LV�WKH�LQIRUPDWLRQ��7KH�
SK\VLFLVW�0D[�'HOEU�FN�ZURWH�LQ�������³7RGD\�WKH�WHQGHQF\�LV�WR�VD\�
µJHQHV�DUH�MXVW�PROHFXOHV��RU�KHUHGLWDU\�SDUWLFOHV�¶�DQG�WKXV�WR�GR�DZD\�
ZLWK�WKH�DEVWUDFWLRQV�´Ƈ�1RZ�WKH�DEVWUDFWLRQV�UHWXUQHG��
� :KHUH��WKHQ��LV�DQ\�SDUWLFXODU�JHQH²VD\��WKH�JHQH�IRU�ORQJ�OHJV�LQ�
KXPDQV"�7KLV�LV�D�OLWWOH�OLNH�DVNLQJ�ZKHUH�LV�%HHWKRYHQ¶V�3LDQR�6RQDWD�LQ�
(�PLQRU��,V�LW�LQ�WKH�RULJLQDO�KDQGZULWWHQ�VFRUH"�7KH�SULQWHG�VKHHW�PXVLF"�



$Q\�RQH�SHUIRUPDQFH²RU�SHUKDSV�WKH�VXP�RI�DOO�SHUIRUPDQFHV��KLVWRULFDO�
DQG�SRWHQWLDO��UHDO�DQG�LPDJLQHG"�
� 7KH�TXDYHUV�DQG�FURWFKHWV�LQNHG�RQ�SDSHU�DUH�QRW�WKH�PXVLF��0XVLF�LV�
QRW�D�VHULHV�RI�SUHVVXUH�ZDYHV�VRXQGLQJ�WKURXJK�WKH�DLU��QRU�JURRYHV�
HWFKHG�LQ�YLQ\O�RU�SLWV�EXUQHG�LQ�&'V��QRU�HYHQ�WKH�QHXURQDO�V\PSKRQLHV�
VWLUUHG�XS�LQ�WKH�EUDLQ�RI�WKH�OLVWHQHU��7KH�PXVLF�LV�WKH�LQIRUPDWLRQ��
/LNHZLVH��WKH�EDVH�SDLUV�RI�'1$�DUH�QRW�JHQHV��7KH\�HQFRGH�JHQHV��*HQHV�
WKHPVHOYHV�DUH�PDGH�RI�ELWV��
� Ƈ�+H�DGGHG��³2OG�WHUPV�DUH�PRVWO\�FRPSURPLVHG�E\�WKHLU�DSSOLFDWLRQ�
LQ�DQWLTXDWHG�RU�HUURQHRXV�WKHRULHV�DQG�V\VWHPV��IURP�ZKLFK�WKH\�FDUU\�
VSOLQWHUV�RI�LQDGHTXDWH�LGHDV��QRW�DOZD\V�KDUPOHVV�WR�WKH�GHYHORSLQJ�
LQVLJKW�´�
� Ƈ�,Q�OLVWLQJ�WZHQW\�DPLQR�DFLGV��*DPRZ�ZDV�JHWWLQJ�DKHDG�RI�ZKDW�
ZDV�DFWXDOO\�NQRZQ��7KH�QXPEHU�WZHQW\�WXUQHG�RXW�WR�EH�FRUUHFW��WKRXJK�
*DPRZ¶V�OLVW�ZDV�QRW��
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�
� :KHQ�,�PXVH�DERXW�PHPHV��,�RIWHQ�ILQG�P\VHOI�SLFWXULQJ�DQ�
HSKHPHUDO�IOLFNHULQJ�SDWWHUQ�RI�VSDUNV�OHDSLQJ�IURP�EUDLQ�WR�EUDLQ��
VFUHDPLQJ�³0H��PH�´�
� ²'RXJODV�+RIVWDGWHU�������Ƈ�
�
� ³12:�7+528*+�7+(�9(5<�81,9(56$/,7<�RI�LWV�VWUXFWXUHV��
VWDUWLQJ�ZLWK�WKH�FRGH��WKH�ELRVSKHUH�ORRNV�OLNH�WKH�SURGXFW�RI�D�XQLTXH�
HYHQW�´Ƈ�-DFTXHV�0RQRG�ZURWH�LQ�������³7KH�XQLYHUVH�ZDV�QRW�SUHJQDQW�
ZLWK�OLIH��QRU�WKH�ELRVSKHUH�ZLWK�PDQ��2XU�QXPEHU�FDPH�XS�LQ�WKH�0RQWH�
&DUOR�JDPH��,V�LW�DQ\�ZRQGHU�LI��OLNH�D�SHUVRQ�ZKR�KDV�MXVW�PDGH�D�PLOOLRQ�
DW�WKH�FDVLQR��ZH�IHHO�D�OLWWOH�VWUDQJH�DQG�D�OLWWOH�XQUHDO"´�
� 0RQRG��WKH�3DULVLDQ�ELRORJLVW�ZKR�VKDUHG�WKH�1REHO�3UL]H�IRU�
ZRUNLQJ�RXW�WKH�UROH�RI�PHVVHQJHU�51$�LQ�WKH�WUDQVIHU�RI�JHQHWLF�
LQIRUPDWLRQ��ZDV�QRW�DORQH�LQ�WKLQNLQJ�RI�WKH�ELRVSKHUH�DV�PRUH�WKDQ�D�
QRWLRQDO�SODFH��DQ�HQWLW\��FRPSRVHG�RI�DOO�WKH�HDUWK¶V�OLIH�IRUPV��VLPSOH�
DQG�FRPSOH[��WHHPLQJ�ZLWK�LQIRUPDWLRQ��UHSOLFDWLQJ�DQG�HYROYLQJ��FRGLQJ�
IURP�RQH�OHYHO�RI�DEVWUDFWLRQ�WR�WKH�QH[W��7KLV�YLHZ�RI�OLIH�ZDV�PRUH�
DEVWUDFW²PRUH�PDWKHPDWLFDO²WKDQ�DQ\WKLQJ�'DUZLQ�KDG�LPDJLQHG��EXW�
KH�ZRXOG�KDYH�UHFRJQL]HG�LWV�EDVLF�SULQFLSOHV��1DWXUDO�VHOHFWLRQ�GLUHFWV�WKH�
ZKROH�VKRZ��1RZ�ELRORJLVWV��KDYLQJ�DEVRUEHG�WKH�PHWKRGV�DQG�
YRFDEXODU\�RI�FRPPXQLFDWLRQV�VFLHQFH��ZHQW�IXUWKHU�WR�PDNH�WKHLU�RZQ�
FRQWULEXWLRQV�WR�WKH�XQGHUVWDQGLQJ�RI�LQIRUPDWLRQ�LWVHOI��0RQRG�SURSRVHG�
DQ�DQDORJ\��-XVW�DV�WKH�ELRVSKHUH�VWDQGV�DERYH�WKH�ZRUOG�RI�QRQOLYLQJ�
PDWWHU��VR�DQ�³DEVWUDFW�NLQJGRP´�ULVHV�DERYH�WKH�ELRVSKHUH��7KH�GHQL]HQV�
RI�WKLV�NLQJGRP"�,GHDV��
�
� ,GHDV�KDYH�UHWDLQHG�VRPH�RI�WKH�SURSHUWLHV�RI�RUJDQLVPV��/LNH�WKHP��
WKH\�WHQG�WR�SHUSHWXDWH�WKHLU�VWUXFWXUH�DQG�WR�EUHHG��WKH\�WRR�FDQ�IXVH��
UHFRPELQH��VHJUHJDWH�WKHLU�FRQWHQW��LQGHHG�WKH\�WRR�FDQ�HYROYH��DQG�LQ�WKLV�



HYROXWLRQ�VHOHFWLRQ�PXVW�VXUHO\�SOD\�DQ�LPSRUWDQW�UROH�Ƈ�
�
� ,GHDV�KDYH�³VSUHDGLQJ�SRZHU�´�KH�QRWHG²³LQIHFWLYLW\��DV�LW�
ZHUH´²DQG�VRPH�PRUH�WKDQ�RWKHUV��$Q�H[DPSOH�RI�DQ�LQIHFWLRXV�LGHD�
PLJKW�EH�D�UHOLJLRXV�LGHRORJ\�WKDW�JDLQV�VZD\�RYHU�D�ODUJH�JURXS�RI�SHRSOH��
7KH�$PHULFDQ�QHXURSK\VLRORJLVW�5RJHU�6SHUU\�KDG�SXW�IRUZDUG�D�VLPLODU�
QRWLRQ�VHYHUDO�\HDUV�HDUOLHU��DUJXLQJ�WKDW�LGHDV�DUH�³MXVW�DV�UHDO´�DV�WKH�
QHXURQV�WKH\�LQKDELW��,GHDV�KDYH�SRZHU��KH�VDLG��
�
� ,GHDV�FDXVH�LGHDV�DQG�KHOS�HYROYH�QHZ�LGHDV��7KH\�LQWHUDFW�ZLWK�HDFK�
RWKHU�DQG�ZLWK�RWKHU�PHQWDO�IRUFHV�LQ�WKH�VDPH�EUDLQ��LQ�QHLJKERULQJ�
EUDLQV��DQG�WKDQNV�WR�JOREDO�FRPPXQLFDWLRQ��LQ�IDU�GLVWDQW��IRUHLJQ�EUDLQV��
$QG�WKH\�DOVR�LQWHUDFW�ZLWK�WKH�H[WHUQDO�VXUURXQGLQJV�WR�SURGXFH�LQ�WRWR�D�
EXUVWZLVH�DGYDQFH�LQ�HYROXWLRQ�WKDW�LV�IDU�EH\RQG�DQ\WKLQJ�WR�KLW�WKH�
HYROXWLRQDU\�VFHQH�\HW�«�
�
� ,�VKDOO�QRW�KD]DUG�D�WKHRU\�RI�WKH�VHOHFWLRQ�RI�LGHDV�Ƈ�
�
� 1R�QHHG��2WKHUV�ZHUH�ZLOOLQJ��
� 5LFKDUG�'DZNLQV�PDGH�KLV�RZQ�FRQQHFWLRQ�EHWZHHQ�WKH�HYROXWLRQ�RI�
JHQHV�DQG�WKH�HYROXWLRQ�RI�LGHDV��+LV�HVVHQWLDO�DFWRU�ZDV�WKH�UHSOLFDWRU��
DQG�LW�VFDUFHO\�PDWWHUHG�ZKHWKHU�UHSOLFDWRUV�ZHUH�PDGH�RI�QXFOHLF�DFLG��
+LV�UXOH�LV�³$OO�OLIH�HYROYHV�E\�WKH�GLIIHUHQWLDO�VXUYLYDO�RI�UHSOLFDWLQJ�
HQWLWLHV�´�:KHUHYHU�WKHUH�LV�OLIH��WKHUH�PXVW�EH�UHSOLFDWRUV��3HUKDSV�RQ�
RWKHU�ZRUOGV�UHSOLFDWRUV�FRXOG�DULVH�LQ�D�VLOLFRQ�EDVHG�FKHPLVWU\²RU�LQ�QR�
FKHPLVWU\�DW�DOO��
� :KDW�ZRXOG�LW�PHDQ�IRU�D�UHSOLFDWRU�WR�H[LVW�ZLWKRXW�FKHPLVWU\"�³,�
WKLQN�WKDW�D�QHZ�NLQG�RI�UHSOLFDWRU�KDV�UHFHQWO\�HPHUJHG�RQ�WKLV�
SODQHW�´ƇKH�SURFODLPHG�DW�WKH�HQG�RI�KLV�ILUVW�ERRN��LQ�������³,W�LV�VWDULQJ�
XV�LQ�WKH�IDFH��,W�LV�VWLOO�LQ�LWV�LQIDQF\��VWLOO�GULIWLQJ�FOXPVLO\�DERXW�LQ�LWV�
SULPHYDO�VRXS��EXW�DOUHDG\�LW�LV�DFKLHYLQJ�HYROXWLRQDU\�FKDQJH�DW�D�UDWH�
WKDW�OHDYHV�WKH�ROG�JHQH�SDQWLQJ�IDU�EHKLQG�´�7KDW�³VRXS´�LV�KXPDQ�
FXOWXUH��WKH�YHFWRU�RI�WUDQVPLVVLRQ�LV�ODQJXDJH��DQG�WKH�VSDZQLQJ�JURXQG�



LV�WKH�EUDLQ��
� )RU�WKLV�ERGLOHVV�UHSOLFDWRU�LWVHOI��'DZNLQV�SURSRVHG�D�QDPH��+H�
FDOOHG�LW�WKH�PHPH��DQG�LW�EHFDPH�KLV�PRVW�PHPRUDEOH�LQYHQWLRQ��IDU�PRUH�
LQIOXHQWLDO�WKDQ�KLV�VHOILVK�JHQHV�RU�KLV�ODWHU�SURVHO\WL]LQJ�DJDLQVW�
UHOLJLRVLW\��³0HPHV�SURSDJDWH�WKHPVHOYHV�LQ�WKH�PHPH�SRRO�E\�OHDSLQJ�
IURP�EUDLQ�WR�EUDLQ�YLD�D�SURFHVV�ZKLFK��LQ�WKH�EURDG�VHQVH��FDQ�EH�FDOOHG�
LPLWDWLRQ�´�KH�ZURWH��7KH\�FRPSHWH�ZLWK�RQH�DQRWKHU�IRU�OLPLWHG�
UHVRXUFHV��EUDLQ�WLPH�RU�EDQGZLGWK��7KH\�FRPSHWH�PRVW�RI�DOO�IRU�DWWHQWLRQ��
)RU�H[DPSOH��
� ,GHDV��:KHWKHU�DQ�LGHD�DULVHV�XQLTXHO\�RU�UHDSSHDUV�PDQ\�WLPHV��LW�
PD\�WKULYH�LQ�WKH�PHPH�SRRO�RU�LW�PD\�GZLQGOH�DQG�YDQLVK��7KH�EHOLHI�LQ�
*RG�LV�DQ�H[DPSOH�'DZNLQV�RIIHUV²DQ�DQFLHQW�LGHD��UHSOLFDWLQJ�LWVHOI�QRW�
MXVW�LQ�ZRUGV�EXW�LQ�PXVLF�DQG�DUW��7KH�EHOLHI�WKDW�WKH�HDUWK�RUELWV�WKH�VXQ�
LV�QR�OHVV�D�PHPH��FRPSHWLQJ�ZLWK�RWKHUV�IRU�VXUYLYDO���7UXWK�PD\�EH�D�
KHOSIXO�TXDOLW\�IRU�D�PHPH��EXW�LW�LV�RQO\�RQH�DPRQJ�PDQ\���
� 7XQHV��7KLV�WXQH�
�

� �
�
� KDV�VSUHDG�IRU�FHQWXULHV�DFURVV�VHYHUDO�FRQWLQHQWV��7KLV�RQH�
�

� �
�
� D�QRWRULRXV�WKRXJK�VKRUWHU�OLYHG�LQYDGHU�RI�EUDLQV��RYHUUDQ�DQ�
LPPHQVH�SRSXODWLRQ�PDQ\�WLPHV�IDVWHU��
� &DWFKSKUDVHV��2QH�WH[W�VQLSSHW��³:KDW�KDWK�*RG�ZURXJKW"´�
DSSHDUHG�HDUO\�DQG�VSUHDG�UDSLGO\�LQ�PRUH�WKDQ�RQH�PHGLXP��$QRWKHU��
³5HDG�P\�OLSV�´�FKDUWHG�D�SHFXOLDU�SDWK�WKURXJK�ODWH�WZHQWLHWK�FHQWXU\�
$PHULFD��³6XUYLYDO�RI�WKH�ILWWHVW´�LV�D�PHPH�WKDW��OLNH�RWKHU�PHPHV��
PXWDWHV�ZLOGO\��³VXUYLYDO�RI�WKH�IDWWHVW´��³VXUYLYDO�RI�WKH�VLFNHVW´��
³VXUYLYDO�RI�WKH�IDNHVW´��³VXUYLYDO�RI�WKH�WZLWWHVW´�«���



� ,PDJHV��,Q�,VDDF�1HZWRQ¶V�OLIHWLPH��QR�PRUH�WKDQ�D�IHZ�WKRXVDQG�
SHRSOH�KDG�DQ\�LGHD�ZKDW�KH�ORRNHG�OLNH��WKRXJK�KH�ZDV�RQH�RI�(QJODQG¶V�
PRVW�IDPRXV�PHQ��\HW�QRZ�PLOOLRQV�RI�SHRSOH�KDYH�TXLWH�D�FOHDU�
LGHD²EDVHG�RQ�UHSOLFDV�RI�FRSLHV�RI�UDWKHU�SRRUO\�SDLQWHG�SRUWUDLWV��(YHQ�
PRUH�SHUYDVLYH�DQG�LQGHOLEOH�DUH�WKH�VPLOH�RI�0RQD�/LVD��7KH�6FUHDP�RI�
(GYDUG�0XQFK��DQG�WKH�VLOKRXHWWHV�RI�YDULRXV�ILFWLRQDO�H[WUDWHUUHVWULDOV��
7KHVH�DUH�PHPHV��OLYLQJ�D�OLIH�RI�WKHLU�RZQ��LQGHSHQGHQW�RI�DQ\�SK\VLFDO�
UHDOLW\��³7KLV�PD\�QRW�EH�ZKDW�*HRUJH�:DVKLQJWRQ�ORRNHG�OLNH�WKHQ�´�D�
WRXU�JXLGH�ZDV�RYHUKHDUG�VD\LQJ�RI�WKH�*LOEHUW�6WXDUW�SDLQWLQJ�DW�WKH�
0HWURSROLWDQ�0XVHXP�RI�$UW��³EXW�WKLV�LV�ZKDW�KH�ORRNV�OLNH�QRZ�´Ƈ�
([DFWO\��
� 0HPHV�HPHUJH�LQ�EUDLQV�DQG�WUDYHO�RXWZDUG��HVWDEOLVKLQJ�EHDFKKHDGV�
RQ�SDSHU�DQG�FHOOXORLG�DQG�VLOLFRQ�DQG�DQ\ZKHUH�HOVH�LQIRUPDWLRQ�FDQ�JR��
7KH\�DUH�QRW�WR�EH�WKRXJKW�RI�DV�HOHPHQWDU\�SDUWLFOHV�EXW�DV�RUJDQLVPV��
7KH�QXPEHU�WKUHH�LV�QRW�D�PHPH��QRU�LV�WKH�FRORU�EOXH��QRU�DQ\�VLPSOH�
WKRXJKW��DQ\�PRUH�WKDQ�D�VLQJOH�QXFOHRWLGH�FDQ�EH�D�JHQH��0HPHV�DUH�
FRPSOH[�XQLWV��GLVWLQFW�DQG�PHPRUDEOH²XQLWV�ZLWK�VWD\LQJ�SRZHU��$OVR��
DQ�REMHFW�LV�QRW�D�PHPH��7KH�KXOD�KRRS�LV�QRW�D�PHPH��LW�LV�PDGH�RI�
SODVWLF��QRW�RI�ELWV��:KHQ�WKLV�VSHFLHV�RI�WR\�VSUHDG�ZRUOGZLGH�LQ�D�PDG�
HSLGHPLF�LQ�������LW�ZDV�WKH�SURGXFW��WKH�SK\VLFDO�PDQLIHVWDWLRQ�RI�D�
PHPH��RU�PHPHV��WKH�FUDYLQJ�IRU�KXOD�KRRSV��WKH�VZD\LQJ��VZLQJLQJ��
WZLUOLQJ�VNLOO�VHW�RI�KXOD�KRRSLQJ��7KH�KXOD�KRRS�LWVHOI�LV�D�PHPH�YHKLFOH��
6R��IRU�WKDW�PDWWHU��LV�HDFK�KXPDQ�KXOD�KRRSHU²D�VWULNLQJO\�HIIHFWLYH�
PHPH�YHKLFOH��LQ�WKH�VHQVH�QHDWO\�H[SODLQHG�E\�WKH�SKLORVRSKHU�'DQLHO�
'HQQHWW��³$�ZDJRQ�ZLWK�VSRNHG�ZKHHOV�FDUULHV�QRW�RQO\�JUDLQ�RU�IUHLJKW�
IURP�SODFH�WR�SODFH��LW�FDUULHV�WKH�EULOOLDQW�LGHD�RI�D�ZDJRQ�ZLWK�VSRNHG�
ZKHHOV�IURP�PLQG�WR�PLQG�´Ƈ�+XOD�KRRSHUV�GLG�WKDW�IRU�WKH�KXOD�KRRS¶V�
PHPHV²DQG�LQ������WKH\�IRXQG�D�QHZ�WUDQVPLVVLRQ�YHFWRU��EURDGFDVW�
WHOHYLVLRQ��VHQGLQJ�LWV�PHVVDJHV�LPPHDVXUDEO\�IDVWHU�DQG�IDUWKHU�WKDQ�DQ\�
ZDJRQ��7KH�PRYLQJ�LPDJH�RI�WKH�KXOD�KRRSHU�VHGXFHG�QHZ�PLQGV�E\�
KXQGUHGV��DQG�WKHQ�E\�WKRXVDQGV��DQG�WKHQ�E\�PLOOLRQV��7KH�PHPH�LV�QRW�
WKH�GDQFHU�EXW�WKH�GDQFH��
� :H�DUH�WKHLU�YHKLFOHV�DQG�WKHLU�HQDEOHUV��)RU�PRVW�RI�RXU�ELRORJLFDO�



KLVWRU\�WKH\�H[LVWHG�IOHHWLQJO\��WKHLU�PDLQ�PRGH�RI�WUDQVPLVVLRQ�ZDV�WKH�
RQH�FDOOHG�³ZRUG�RI�PRXWK�´�/DWHO\��KRZHYHU��WKH\�KDYH�PDQDJHG�WR�
DGKHUH�LQ�VROLG�VXEVWDQFH��FOD\�WDEOHWV��FDYH�ZDOOV��SDSHU�VKHHWV��7KH\�
DFKLHYH�ORQJHYLW\�WKURXJK�RXU�SHQV�DQG�SULQWLQJ�SUHVVHV��PDJQHWLF�WDSHV�
DQG�RSWLFDO�GLVNV��7KH\�VSUHDG�YLD�EURDGFDVW�WRZHUV�DQG�GLJLWDO�QHWZRUNV��
0HPHV�PD\�EH�VWRULHV��UHFLSHV��VNLOOV��OHJHQGV��DQG�IDVKLRQV��:H�FRS\�
WKHP��RQH�SHUVRQ�DW�D�WLPH��$OWHUQDWLYHO\��LQ�'DZNLQV¶V�PHPH�FHQWHUHG�
SHUVSHFWLYH��WKH\�FRS\�WKHPVHOYHV��$W�ILUVW�VRPH�RI�'DZNLQV¶V�UHDGHUV�
ZRQGHUHG�KRZ�OLWHUDOO\�WR�WDNH�WKDW��'LG�KH�PHDQ�WR�JLYH�PHPHV�
DQWKURSRPRUSKLF�GHVLUHV��LQWHQWLRQV��DQG�JRDOV"�,W�ZDV�WKH�VHOILVK�JHQH�DOO�
RYHU�DJDLQ���7\SLFDO�VDOYR��³*HQHV�FDQQRW�EH�VHOILVK�RU�XQVHOILVK��DQ\�
PRUH�WKDQ�DWRPV�FDQ�EH�MHDORXV��HOHSKDQWV�DEVWUDFW�RU�ELVFXLWV�
WHOHRORJLFDO�´Ƈ�7\SLFDO�UHEXWWDO��D�UHPLQGHU�WKDW�VHOILVKQHVV�LV�GHILQHG�E\�
WKH�JHQHWLFLVW�DV�WKH�WHQGHQF\�WR�LQFUHDVH�RQH¶V�FKDQFHV�RI�VXUYLYDO�
UHODWLYH�WR�LWV�FRPSHWLWRUV���
� 'DZNLQV¶V�ZD\�RI�VSHDNLQJ�ZDV�QRW�PHDQW�WR�VXJJHVW�WKDW�PHPHV�DUH�
FRQVFLRXV�DFWRUV��RQO\�WKDW�WKH\�DUH�HQWLWLHV�ZLWK�LQWHUHVWV�WKDW�FDQ�EH�
IXUWKHUHG�E\�QDWXUDO�VHOHFWLRQ��7KHLU�LQWHUHVWV�DUH�QRW�RXU�LQWHUHVWV��³$�
PHPH�´�'HQQHWW�VD\V��³LV�DQ�LQIRUPDWLRQ�SDFNHW�ZLWK�DWWLWXGH�´Ƈ�:KHQ�ZH�
VSHDN�RI�ILJKWLQJ�IRU�D�SULQFLSOH�RU�G\LQJ�IRU�DQ�LGHD��ZH�PD\�EH�PRUH�
OLWHUDO�WKDQ�ZH�NQRZ��³7R�GLH�IRU�DQ�LGHD��LW�LV�XQTXHVWLRQDEO\�QREOH�´Ƈ�+��
/��0HQFNHQ�ZURWH��³%XW�KRZ�PXFK�QREOHU�LW�ZRXOG�EH�LI�PHQ�GLHG�IRU�
LGHDV�WKDW�ZHUH�WUXH�´�
� 7LQNHU��WDLORU��VROGLHU��VDLORU�«�5K\PH�DQG�UK\WKP�KHOS�SHRSOH�
UHPHPEHU�ELWV�RI�WH[W��2U��UK\PH�DQG�UK\WKP�KHOS�ELWV�RI�WH[W�JHW�
UHPHPEHUHG��5K\PH�DQG�UK\WKP�DUH�TXDOLWLHV�WKDW�DLG�D�PHPH¶V�VXUYLYDO��
MXVW�DV�VWUHQJWK�DQG�VSHHG�DLG�DQ�DQLPDO¶V��3DWWHUQHG�ODQJXDJH�KDV�DQ�
HYROXWLRQDU\�DGYDQWDJH��5K\PH��UK\WKP��DQG�UHDVRQ²IRU�UHDVRQ��WRR��LV�D�
IRUP�RI�SDWWHUQ��,�ZDV�SURPLVHG�RQ�D�WLPH�WR�KDYH�UHDVRQ�IRU�P\�UK\PH��
IURP�WKDW�WLPH�XQWR�WKLV�VHDVRQ��,�UHFHLYHG�QRU�UK\PH�QRU�UHDVRQ�Ƈ�
� /LNH�JHQHV��PHPHV�KDYH�HIIHFWV�RQ�WKH�ZLGH�ZRUOG�EH\RQG�
WKHPVHOYHV��SKHQRW\SLF�HIIHFWV��,Q�VRPH�FDVHV��WKH�PHPH�IRU�PDNLQJ�ILUH��
IRU�ZHDULQJ�FORWKHV��IRU�WKH�UHVXUUHFWLRQ�RI�-HVXV��WKH�HIIHFWV�FDQ�EH�



SRZHUIXO�LQGHHG��$V�WKH\�EURDGFDVW�WKHLU�LQIOXHQFH�RQ�WKH�ZRUOG��PHPHV�
WKXV�LQIOXHQFH�WKH�FRQGLWLRQV�DIIHFWLQJ�WKHLU�RZQ�FKDQFHV�RI�VXUYLYDO��7KH�
PHPH�RU�PHPHV�FRPSRVLQJ�0RUVH�FRGH�KDG�VWURQJ�SRVLWLYH�IHHGEDFN�
HIIHFWV��³,�EHOLHYH�WKDW��JLYHQ�WKH�ULJKW�FRQGLWLRQV��UHSOLFDWRUV�
DXWRPDWLFDOO\�EDQG�WRJHWKHU�WR�FUHDWH�V\VWHPV��RU�PDFKLQHV��WKDW�FDUU\�
WKHP�DURXQG�DQG�ZRUN�WR�IDYRXU�WKHLU�FRQWLQXHG�UHSOLFDWLRQ�´Ƈ�ZURWH�
'DZNLQV��6RPH�PHPHV�KDYH�HYLGHQW�EHQHILWV�IRU�WKHLU�KXPDQ�KRVWV��³ORRN�
EHIRUH�\RX�OHDS�´�NQRZOHGJH�RI�&35��EHOLHI�LQ�KDQG�ZDVKLQJ�EHIRUH�
FRRNLQJ���EXW�PHPHWLF�VXFFHVV�DQG�JHQHWLF�VXFFHVV�DUH�QRW�WKH�VDPH��
0HPHV�FDQ�UHSOLFDWH�ZLWK�LPSUHVVLYH�YLUXOHQFH�ZKLOH�OHDYLQJ�VZDWKV�RI�
FROODWHUDO�GDPDJH²SDWHQW�PHGLFLQHV�DQG�SV\FKLF�VXUJHU\��DVWURORJ\�DQG�
VDWDQLVP��UDFLVW�P\WKV��VXSHUVWLWLRQV��DQG��D�VSHFLDO�FDVH��FRPSXWHU�YLUXVHV��
,Q�D�ZD\��WKHVH�DUH�WKH�PRVW�LQWHUHVWLQJ²WKH�PHPHV�WKDW�WKULYH�WR�WKHLU�
KRVWV¶�GHWULPHQW��VXFK�DV�WKH�LGHD�WKDW�VXLFLGH�ERPEHUV�ZLOO�ILQG�WKHLU�
UHZDUG�LQ�KHDYHQ��
� :KHQ�'DZNLQV�ILUVW�IORDWHG�WKH�PHPH�PHPH��1LFKRODV�+XPSKUH\��
DQ�HYROXWLRQDU\�SV\FKRORJLVW��VDLG�LPPHGLDWHO\�WKDW�WKHVH�HQWLWLHV�VKRXOG�
EH�FRQVLGHUHG�³OLYLQJ�VWUXFWXUHV��QRW�MXVW�PHWDSKRULFDOO\�EXW�WHFKQLFDOO\´��
�
� :KHQ�\RX�SODQW�D�IHUWLOH�PHPH�LQ�P\�PLQG�\RX�OLWHUDOO\�SDUDVLWL]H�
P\�EUDLQ��WXUQLQJ�LW�LQWR�D�YHKLFOH�IRU�WKH�PHPH¶V�SURSDJDWLRQ�LQ�MXVW�WKH�
ZD\�WKDW�D�YLUXV�PD\�SDUDVLWL]H�WKH�JHQHWLF�PHFKDQLVP�RI�D�KRVW�FHOO��$QG�
WKLV�LVQ¶W�MXVW�D�ZD\�RI�WDONLQJ²WKH�PHPH�IRU��VD\��³EHOLHI�LQ�OLIH�DIWHU�
GHDWK´�LV�DFWXDOO\�UHDOL]HG�SK\VLFDOO\��PLOOLRQV�RI�WLPHV�RYHU��DV�D�VWUXFWXUH�
LQ�WKH�QHUYRXV�V\VWHPV�RI�LQGLYLGXDO�PHQ�WKH�ZRUOG�RYHU�Ƈ�
�
� 0RVW�HDUO\�UHDGHUV�RI�7KH�6HOILVK�*HQH�SDVVHG�RYHU�PHPHV�DV�D�
IDQFLIXO�DIWHUWKRXJKW��EXW�WKH�SLRQHHULQJ�HWKRORJLVW�:��'��+DPLOWRQ��
UHYLHZLQJ�WKH�ERRN�IRU�6FLHQFH��YHQWXUHG�WKLV�SUHGLFWLRQ��
�
� +DUG�DV�WKLV�WHUP�PD\�EH�WR�GHOLPLW²LW�VXUHO\�PXVW�EH�KDUGHU�WKDQ�
JHQH��ZKLFK�LV�EDG�HQRXJK²,�VXVSHFW�WKDW�LW�ZLOO�VRRQ�EH�LQ�FRPPRQ�XVH�
E\�ELRORJLVWV�DQG��RQH�KRSHV��E\�SKLORVRSKHUV��OLQJXLVWV��DQG�RWKHUV�DV�ZHOO�



DQG�WKDW�LW�PD\�EHFRPH�DEVRUEHG�DV�IDU�DV�WKH�ZRUG�³JHQH´�KDV�EHHQ�LQWR�
HYHU\GD\�VSHHFK�Ƈ�
�
� 0HPHV�FRXOG�WUDYHO�ZRUGOHVVO\�HYHQ�EHIRUH�ODQJXDJH�ZDV�ERUQ��3ODLQ�
PLPLFU\�LV�HQRXJK�WR�UHSOLFDWH�NQRZOHGJH²KRZ�WR�FKLS�DQ�DUURZKHDG�RU�
VWDUW�D�ILUH��$PRQJ�DQLPDOV��FKLPSDQ]HHV�DQG�JRULOODV�DUH�NQRZQ�WR�
DFTXLUH�EHKDYLRUV�E\�LPLWDWLRQ��6RPH�VSHFLHV�RI�VRQJELUGV�OHDUQ�WKHLU�
VRQJV��RU�DW�OHDVW�VRQJ�YDULDQWV��DIWHU�KHDULQJ�WKHP�IURP�QHLJKERULQJ�ELUGV�
�RU��PRUH�UHFHQWO\��IURP�RUQLWKRORJLVWV�ZLWK�DXGLR�SOD\HUV���%LUGV�GHYHORS�
VRQJ�UHSHUWRLUHV�DQG�VRQJ�GLDOHFWV²LQ�VKRUW��WKH\�H[KLELW�D�ELUGVRQJ�
FXOWXUH�WKDW�SUHGDWHV�KXPDQ�FXOWXUH�E\�HRQV�Ƈ�7KHVH�VSHFLDO�FDVHV�
QRWZLWKVWDQGLQJ��IRU�PRVW�RI�KXPDQ�KLVWRU\�PHPHV�DQG�ODQJXDJH�KDYH�
JRQH�KDQG�LQ�JORYH���&OLFKpV�DUH�PHPHV���/DQJXDJH�VHUYHV�DV�FXOWXUH¶V�
ILUVW�FDWDO\VW��,W�VXSHUVHGHV�PHUH�LPLWDWLRQ��VSUHDGLQJ�NQRZOHGJH�E\�
DEVWUDFWLRQ�DQG�HQFRGLQJ��
� 3HUKDSV�WKH�DQDORJ\�ZLWK�GLVHDVH�ZDV�LQHYLWDEOH��%HIRUH�DQ\RQH�
XQGHUVWRRG�DQ\WKLQJ�RI�HSLGHPLRORJ\��LWV�ODQJXDJH�ZDV�DSSOLHG�WR�VSHFLHV�
RI�LQIRUPDWLRQ��$Q�HPRWLRQ�FDQ�EH�LQIHFWLRXV��D�WXQH�FDWFK\��D�KDELW�
FRQWDJLRXV��³)URP�ORRN�WR�ORRN��FRQWDJLRXV�WKURXJK�WKH�FURZG���7KH�SDQLF�
UXQV�´Ƈ�ZURWH�WKH�SRHW�-DPHV�7KRPVRQ�LQ�������/XVW��OLNHZLVH��DFFRUGLQJ�
WR�0LOWRQ��³(YH��ZKRVH�H\H�GDUWHG�FRQWDJLRXV�ILUH�´Ƈ�%XW�RQO\�LQ�WKH�QHZ�
PLOOHQQLXP��LQ�WKH�WLPH�RI�JOREDO�HOHFWURQLF�WUDQVPLVVLRQ��KDV�WKH�
LGHQWLILFDWLRQ�EHFRPH�VHFRQG�QDWXUH��2XUV�LV�WKH�DJH�RI�YLUDOLW\��YLUDO�
HGXFDWLRQ��YLUDO�PDUNHWLQJ��YLUDO�H�PDLO�DQG�YLGHR�DQG�QHWZRUNLQJ��
5HVHDUFKHUV�VWXG\LQJ�WKH�,QWHUQHW�LWVHOI�DV�D�PHGLXP²FURZGVRXUFLQJ��
FROOHFWLYH�DWWHQWLRQ��VRFLDO�QHWZRUNLQJ��DQG�UHVRXUFH�DOORFDWLRQ²HPSOR\�
QRW�RQO\�WKH�ODQJXDJH�EXW�DOVR�WKH�PDWKHPDWLFDO�SULQFLSOHV�RI�
HSLGHPLRORJ\��
� 2QH�RI�WKH�ILUVW�WR�XVH�WKH�WHUPV�YLUDO�WH[W�DQG�YLUDO�VHQWHQFHV�VHHPV�
WR�KDYH�EHHQ�D�UHDGHU�RI�'DZNLQV�QDPHG�6WHSKHQ�:DOWRQ�RI�1HZ�<RUN�
&LW\��FRUUHVSRQGLQJ�LQ������ZLWK�'RXJODV�+RIVWDGWHU��7KLQNLQJ�
ORJLFDOO\²SHUKDSV�LQ�WKH�PRGH�RI�D�FRPSXWHU²:DOWRQ�SURSRVHG�VLPSOH�
VHOI�UHSOLFDWLQJ�VHQWHQFHV�DORQJ�WKH�OLQHV�RI�³6D\�PH�´�³&RS\�PH�´�DQG�



³,I�\RX�FRS\�PH��,¶OO�JUDQW�\RX�WKUHH�ZLVKHV�´Ƈ�+RIVWDGWHU��WKHQ�D�
FROXPQLVW�IRU�6FLHQWLILF�$PHULFDQ��IRXQG�WKH�WHUP�YLUDO�WH[W�LWVHOI�WR�EH�
HYHQ�FDWFKLHU��
�
� :HOO��QRZ��:DOWRQ¶V�RZQ�YLUDO�WH[W��DV�\RX�FDQ�VHH�KHUH�EHIRUH�\RXU�
H\HV��KDV�PDQDJHG�WR�FRPPDQGHHU�WKH�IDFLOLWLHV�RI�D�YHU\�SRZHUIXO�
KRVW²DQ�HQWLUH�PDJD]LQH�DQG�SULQWLQJ�SUHVV�DQG�GLVWULEXWLRQ�VHUYLFH��,W�
KDV�OHDSW�DERDUG�DQG�LV�QRZ²HYHQ�DV�\RX�UHDG�WKLV�YLUDO�
VHQWHQFH²SURSDJDWLQJ�LWVHOI�PDGO\�WKURXJKRXW�WKH�LGHRVSKHUH��
�
� �,Q�WKH�HDUO\�����V��D�PDJD]LQH�ZLWK�D�SULQW�FLUFXODWLRQ�RI���������
VWLOO�VHHPHG�OLNH�D�SRZHUIXO�FRPPXQLFDWLRQV�SODWIRUP���+RIVWDGWHU�JDLO\�
GHFODUHG�KLPVHOI�LQIHFWHG�E\�WKH�PHPH�PHPH��
� 2QH�VRXUFH�RI�UHVLVWDQFH²RU�DW�OHDVW�XQHDVH²ZDV�WKH�VKRYLQJ�RI�XV�
KXPDQV�WRZDUG�WKH�ZLQJV��,W�ZDV�EDG�HQRXJK�WR�VD\�WKDW�D�SHUVRQ�LV�
PHUHO\�D�JHQH¶V�ZD\�RI�PDNLQJ�PRUH�JHQHV��1RZ�KXPDQV�DUH�WR�EH�
FRQVLGHUHG�DV�YHKLFOHV�IRU�WKH�SURSDJDWLRQ�RI�PHPHV��WRR��1R�RQH�OLNHV�WR�
EH�FDOOHG�D�SXSSHW��'HQQHWW�VXPPHG�XS�WKH�SUREOHP�WKLV�ZD\��³,�GRQ¶W�
NQRZ�DERXW�\RX��EXW�,�DP�QRW�LQLWLDOO\�DWWUDFWHG�E\�WKH�LGHD�RI�P\�EUDLQ�DV�
D�VRUW�RI�GXQJ�KHDS�LQ�ZKLFK�WKH�ODUYDH�RI�RWKHU�SHRSOH¶V�LGHDV�UHQHZ�
WKHPVHOYHV��EHIRUH�VHQGLQJ�RXW�FRSLHV�RI�WKHPVHOYHV�LQ�DQ�LQIRUPDWLRQDO�
GLDVSRUD�«�:KR¶V�LQ�FKDUJH��DFFRUGLQJ�WR�WKLV�YLVLRQ²ZH�RU�RXU�
PHPHV"´Ƈ�
� +H�DQVZHUHG�KLV�RZQ�TXHVWLRQ�E\�UHPLQGLQJ�XV�WKDW��OLNH�LW�RU�QRW��ZH�
DUH�VHOGRP�³LQ�FKDUJH´�RI�RXU�RZQ�PLQGV��+H�PLJKW�KDYH�TXRWHG�)UHXG��
LQVWHDG�KH�TXRWHG�0R]DUW��RU�VR�KH�WKRXJKW���
�
� ,Q�WKH�QLJKW�ZKHQ�,�FDQQRW�VOHHS��WKRXJKWV�FURZG�LQWR�P\�
PLQG�«�:KHQFH�DQG�KRZ�GR�WKH\�FRPH"�,�GR�QRW�NQRZ�DQG�,�KDYH�
QRWKLQJ�WR�GR�ZLWK�LW��7KRVH�ZKLFK�SOHDVH�PH�,�NHHS�LQ�P\�KHDG�DQG�KXP�
WKHP��
�
� /DWHU�'HQQHWW�ZDV�LQIRUPHG�WKDW�WKLV�ZHOO�NQRZQ�TXRWDWLRQ�ZDV�QRW�



0R]DUW¶V�DIWHU�DOO��,W�KDG�WDNHQ�RQ�D�OLIH�RI�LWV�RZQ��LW�ZDV�D�IDLUO\�
VXFFHVVIXO�PHPH��
� )RU�DQ\RQH�WDNHQ�ZLWK�WKH�LGHD�RI�PHPHV��WKH�ODQGVFDSH�ZDV�
FKDQJLQJ�IDVWHU�WKDQ�'DZNLQV�KDG�LPDJLQHG�SRVVLEOH�LQ�������ZKHQ�KH�
ZURWH��³7KH�FRPSXWHUV�LQ�ZKLFK�PHPHV�OLYH�DUH�KXPDQ�EUDLQV�´Ƈ�%\�������
WKH�WLPH�RI�WKH�VHFRQG�HGLWLRQ�RI�7KH�6HOILVK�*HQH��KDYLQJ�EHFRPH�DQ�
DGHSW�SURJUDPPHU�KLPVHOI��KH�KDG�WR�DPHQG�WKDW��³,W�ZDV�REYLRXVO\�
SUHGLFWDEOH�WKDW�PDQXIDFWXUHG�HOHFWURQLF�FRPSXWHUV��WRR��ZRXOG�HYHQWXDOO\�
SOD\�KRVW�WR�VHOI�UHSOLFDWLQJ�SDWWHUQV�RI�LQIRUPDWLRQ�´Ƈ�,QIRUPDWLRQ�ZDV�
SDVVLQJ�IURP�RQH�FRPSXWHU�WR�DQRWKHU�³ZKHQ�WKHLU�RZQHUV�SDVV�IORSS\�
GLVFV�DURXQG�´�DQG�KH�FRXOG�VHH�DQRWKHU�SKHQRPHQRQ�RQ�WKH�QHDU�KRUL]RQ��
FRPSXWHUV�FRQQHFWHG�LQ�QHWZRUNV��³0DQ\�RI�WKHP�´�KH�ZURWH��³DUH�
OLWHUDOO\�ZLUHG�XS�WRJHWKHU�LQ�HOHFWURQLF�PDLO�H[FKDQJH�«�,W�LV�D�SHUIHFW�
PLOLHX�IRU�VHOI�UHSOLFDWLQJ�SURJUDPV�WR�IORXULVK�´�,QGHHG��WKH�,QWHUQHW�ZDV�
LQ�LWV�ELUWK�WKURHV��1RW�RQO\�GLG�LW�SURYLGH�PHPHV�ZLWK�D�QXWULHQW�ULFK�
FXOWXUH�PHGLXP��LW�DOVR�JDYH�ZLQJV�WR�WKH�LGHD�RI�PHPHV��0HPH�LWVHOI�
TXLFNO\�EHFDPH�DQ�,QWHUQHW�EX]]ZRUG��$ZDUHQHVV�RI�PHPHV�IRVWHUHG�WKHLU�
VSUHDG��
� $�QRWRULRXV�H[DPSOH�RI�D�PHPH�WKDW�FRXOG�QRW�KDYH�HPHUJHG�LQ�
SUH�,QWHUQHW�FXOWXUH�ZDV�WKH�SKUDVH�³MXPSHG�WKH�VKDUN�´�/RRS\�
VHOI�UHIHUHQFH�FKDUDFWHUL]HG�HYHU\�SKDVH�RI�LWV�H[LVWHQFH��7R�MXPS�WKH�
VKDUN�PHDQV�WR�SDVV�D�SHDN�RI�TXDOLW\�RU�SRSXODULW\�DQG�EHJLQ�DQ�
LUUHYHUVLEOH�GHFOLQH��7KH�SKUDVH�ZDV�WKRXJKW�WR�KDYH�EHHQ�XVHG�ILUVW�LQ�
�����E\�D�FROOHJH�VWXGHQW�QDPHG�6HDQ�-��&RQQROO\��LQ�UHIHUHQFH�WR�D�
FHUWDLQ�WHOHYLVLRQ�VHULHV��7KH�RULJLQ�RI�WKH�SKUDVH�UHTXLUHV�D�FHUWDLQ�DPRXQW�
RI�H[SODQDWLRQ�ZLWKRXW�ZKLFK�LW�FRXOG�QRW�KDYH�EHHQ�LQLWLDOO\�XQGHUVWRRG��
3HUKDSV�IRU�WKDW�UHDVRQ��WKHUH�LV�QR�UHFRUGHG�XVDJH�XQWLO�������ZKHQ�
&RQQROO\¶V�URRPPDWH��-RQ�+HLQ��UHJLVWHUHG�WKH�GRPDLQ�QDPH�
MXPSWKHVKDUN�FRP�DQG�FUHDWHG�D�ZHE�VLWH�GHYRWHG�WR�LWV�SURPRWLRQ��7KH�
ZHE�VLWH�VRRQ�IHDWXUHG�D�OLVW�RI�IUHTXHQWO\�DVNHG�TXHVWLRQV��
�
� 4��'LG�³MXPS�WKH�VKDUN´�RULJLQDWH�IURP�WKLV�ZHE�VLWH��RU�GLG�\RX�
FUHDWH�WKH�VLWH�WR�FDSLWDOL]H�RQ�WKH�SKUDVH"�



�
� $��7KLV�VLWH�ZHQW�XS�'HFHPEHU����������DQG�JDYH�ELUWK�WR�WKH�SKUDVH�
³MXPS�WKH�VKDUN�´�$V�WKH�VLWH�FRQWLQXHV�WR�JURZ�LQ�SRSXODULW\��WKH�WHUP�KDV�
EHFRPH�PRUH�FRPPRQSODFH��7KH�VLWH�LV�WKH�FKLFNHQ��WKH�HJJ��DQG�QRZ�D�
&DWFK�����
�
� ,W�VSUHDG�WR�PRUH�WUDGLWLRQDO�PHGLD�LQ�WKH�QH[W�\HDU��0DXUHHQ�'RZG�
GHYRWHG�D�FROXPQ�WR�H[SODLQLQJ�LW�LQ�7KH�1HZ�<RUN�7LPHV�LQ�������LQ������
WKH�VDPH�QHZVSDSHU¶V�³2Q�/DQJXDJH´�FROXPQLVW��:LOOLDP�6DILUH��FDOOHG�LW�
³WKH�SRSXODU�FXOWXUH¶V�SKUDVH�RI�WKH�\HDU´��VRRQ�DIWHU�WKDW��SHRSOH�ZHUH�
XVLQJ�WKH�SKUDVH�LQ�VSHHFK�DQG�LQ�SULQW�ZLWKRXW�VHOI�FRQVFLRXVQHVV²QR�
TXRWDWLRQ�PDUNV�RU�H[SODQDWLRQ²DQG�HYHQWXDOO\��LQHYLWDEO\��YDULRXV�
FXOWXUDO�REVHUYHUV�DVNHG��³+DV�µMXPS�WKH�VKDUN¶�MXPSHG�WKH�VKDUN"´�
�³*UDQWHG��-XPS�WKH�6KDUN�LV�D�EULOOLDQW�FXOWXUDO�FRQFHSW�«�%XW�QRZ�WKH�
GDPQ�WKLQJ�LV�HYHU\ZKHUH�´��/LNH�DQ\�JRRG�PHPH��LW�VSDZQHG�PXWDWLRQV��
7KH�³MXPSLQJ�WKH�VKDUN´�HQWU\�LQ�:LNLSHGLD�DGYLVHG�LQ�������³6HH�DOVR��
MXPSLQJ�WKH�FRXFK��QXNLQJ�WKH�IULGJH�´�
� ,V�WKLV�VFLHQFH"�,Q�KLV������FROXPQ��+RIVWDGWHU�SURSRVHG�WKH�REYLRXV�
PHPHWLF�ODEHO�IRU�VXFK�D�GLVFLSOLQH��PHPHWLFV��7KH�VWXG\�RI�PHPHV�KDV�
DWWUDFWHG�UHVHDUFKHUV�IURP�ILHOGV�DV�IDU�DSDUW�DV�FRPSXWHU�VFLHQFH�DQG�
PLFURELRORJ\��,Q�ELRLQIRUPDWLFV��FKDLQ�OHWWHUV�DUH�DQ�REMHFW�RI�VWXG\��7KH\�
DUH�PHPHV��WKH\�KDYH�HYROXWLRQDU\�KLVWRULHV��7KH�YHU\�SXUSRVH�RI�D�FKDLQ�
OHWWHU�LV�UHSOLFDWLRQ��ZKDWHYHU�HOVH�D�FKDLQ�OHWWHU�PD\�VD\��LW�HPERGLHV�RQH�
PHVVDJH��&RS\�PH��2QH�VWXGHQW�RI�FKDLQ�OHWWHU�HYROXWLRQ��'DQLHO�:��
9DQ$UVGDOH��OLVWHG�PDQ\�YDULDQWV��LQ�FKDLQ�OHWWHUV�DQG�HYHQ�HDUOLHU�WH[WV��
³0DNH�VHYHQ�FRSLHV�RI�LW�H[DFWO\�DV�LW�LV�ZULWWHQ´�>����@��³&RS\�WKLV�LQ�IXOO�
DQG�VHQG�WR�QLQH�IULHQGV´�>����@��³$QG�LI�DQ\�PDQ�VKDOO�WDNH�DZD\�IURP�
WKH�ZRUGV�RI�WKH�ERRN�RI�WKLV�SURSKHF\��*RG�VKDOO�WDNH�DZD\�KLV�SDUW�RXW�
RI�WKH�ERRN�RI�OLIH´�>5HYHODWLRQ������@�Ƈ�&KDLQ�OHWWHUV�IORXULVKHG�ZLWK�WKH�
KHOS�RI�D�QHZ�QLQHWHHQWK�FHQWXU\�WHFKQRORJ\��³FDUERQLF�SDSHU�´�
VDQGZLFKHG�EHWZHHQ�VKHHWV�RI�ZULWLQJ�SDSHU�LQ�VWDFNV��7KHQ�FDUERQ�SDSHU�
PDGH�D�V\PELRWLF�SDUWQHUVKLS�ZLWK�DQRWKHU�WHFKQRORJ\��WKH�W\SHZULWHU��
9LUDO�RXWEUHDNV�RI�FKDLQ�OHWWHUV�RFFXUUHG�DOO�WKURXJK�WKH�HDUO\�WZHQWLHWK�



FHQWXU\��
� ³$Q�XQXVXDO�FKDLQ�OHWWHU�UHDFKHG�4XLQF\�GXULQJ�WKH�ODWWHU�SDUW�RI�
�����´Ƈ�ZURWH�D�ORFDO�,OOLQRLV�KLVWRULDQ��³6R�UDSLGO\�GLG�WKH�FKDLQ�OHWWHU�IDG�
GHYHORS�V\PSWRPV�RI�PDVV�K\VWHULD�DQG�VSUHDG�WKURXJKRXW�WKH�8QLWHG�
6WDWHV��WKDW�E\�����±�����WKH�3RVW�2IILFH�'HSDUWPHQW��DV�ZHOO�DV�DJHQFLHV�
RI�SXEOLF�RSLQLRQ��KDG�WR�WDNH�D�KDQG�LQ�VXSSUHVVLQJ�WKH�PRYHPHQW�´�+H�
SURYLGHG�D�VDPSOH²D�PHPH�PRWLYDWLQJ�LWV�KXPDQ�FDUULHUV�ZLWK�SURPLVHV�
DQG�WKUHDWV��
�
� :H�WUXVW�LQ�*RG��+H�VXSSOLHV�RXU�QHHGV��
�
� 0UV��)��6WUHX]HO��������0LFK��
� 0UV��$��)RUG������������&KLFDJR��,OO��
� 0UV��.��$GNLQV����������&KLFDJR��,OO��
� HWF��
� &RS\�WKH�DERYH�QDPHV��RPLWWLQJ�WKH�ILUVW��$GG�\RXU�QDPH�ODVW��0DLO�
LW�WR�ILYH�SHUVRQV�ZKR�\RX�ZLVK�SURVSHULW\�WR��7KH�FKDLQ�ZDV�VWDUWHG�E\�DQ�
$PHULFDQ�&RORQHO�DQG�PXVW�EH�PDLOHG����KRXUV�DIWHU�UHFHLYLQJ�LW��7KLV�
ZLOO�EULQJ�SURVSHULW\�ZLWKLQ���GD\V�DIWHU�PDLOLQJ�LW��
� 0UV��6DQIRUG�ZRQ���������0UV��$QGUHV�ZRQ���������
� 0UV��+RZH�ZKR�EURNH�WKH�FKDLQ�ORVW�HYHU\WKLQJ�VKH�SRVVHVVHG��
� 7KH�FKDLQ�JURZV�D�GHILQLWH�SRZHU�RYHU�WKH�H[SHFWHG�ZRUG��
� '2�127�%5($.�7+(�&+$,1��
�
� 7ZR�VXEVHTXHQW�WHFKQRORJLHV��ZKHQ�WKHLU�XVH�EHFDPH�ZLGHVSUHDG��
SURYLGHG�RUGHUV�RI�PDJQLWXGH�ERRVWV�LQ�FKDLQ�OHWWHU�IHFXQGLW\��
SKRWRFRS\LQJ��F��������DQG�H�PDLO��F���������2QH�WHDP�RI�LQIRUPDWLRQ�
VFLHQWLVWV²&KDUOHV�+��%HQQHWW�IURP�,%0�LQ�1HZ�<RUN�DQG�0LQJ�/L�DQG�
%LQ�0D�IURP�2QWDULR��&DQDGD²LQVSLUHG�E\�D�FKDQFH�FRQYHUVDWLRQ�RQ�D�
KLNH�LQ�WKH�+RQJ�.RQJ�PRXQWDLQV��EHJDQ�DQ�DQDO\VLV�RI�D�VHW�RI�FKDLQ�
OHWWHUV�FROOHFWHG�GXULQJ�WKH�SKRWRFRSLHU�HUD��7KH\�KDG�WKLUW\�WKUHH��DOO�
YDULDQWV�RI�D�VLQJOH�OHWWHU��ZLWK�PXWDWLRQV�LQ�WKH�IRUP�RI�PLVVSHOOLQJV��
RPLVVLRQV��DQG�WUDQVSRVHG�ZRUGV�DQG�SKUDVHV��³7KHVH�OHWWHUV�KDYH�SDVVHG�



IURP�KRVW�WR�KRVW��PXWDWLQJ�DQG�HYROYLQJ�´Ƈ�WKH\�UHSRUWHG��
�
� /LNH�D�JHQH��WKHLU�DYHUDJH�OHQJWK�LV�DERXW�������FKDUDFWHUV��/LNH�D�
SRWHQW�YLUXV��WKH�OHWWHU�WKUHDWHQV�WR�NLOO�\RX�DQG�LQGXFHV�\RX�WR�SDVV�LW�RQ�WR�
\RXU�³IULHQGV�DQG�DVVRFLDWHV´²VRPH�YDULDWLRQ�RI�WKLV�OHWWHU�KDV�SUREDEO\�
UHDFKHG�PLOOLRQV�RI�SHRSOH��/LNH�DQ�LQKHULWDEOH�WUDLW��LW�SURPLVHV�EHQHILWV�
IRU�\RX�DQG�WKH�SHRSOH�\RX�SDVV�LW�RQ�WR��/LNH�JHQRPHV��FKDLQ�OHWWHUV�
XQGHUJR�QDWXUDO�VHOHFWLRQ�DQG�VRPHWLPHV�SDUWV�HYHQ�JHW�WUDQVIHUUHG�
EHWZHHQ�FRH[LVWLQJ�³VSHFLHV�´�
�
� 5HDFKLQJ�EH\RQG�WKHVH�DSSHDOLQJ�PHWDSKRUV��WKH\�VHW�RXW�WR�XVH�WKH�
OHWWHUV�DV�D�³WHVW�EHG´�IRU�DOJRULWKPV�XVHG�LQ�HYROXWLRQDU\�ELRORJ\��7KH�
DOJRULWKPV�ZHUH�GHVLJQHG�WR�WDNH�WKH�JHQRPHV�RI�YDULRXV�PRGHUQ�
FUHDWXUHV�DQG�ZRUN�EDFNZDUG��E\�LQIHUHQFH�DQG�GHGXFWLRQ��WR�UHFRQVWUXFW�
WKHLU�SK\ORJHQ\²WKHLU�HYROXWLRQDU\�WUHHV��,I�WKHVH�PDWKHPDWLFDO�PHWKRGV�
ZRUNHG�ZLWK�JHQHV��WKH�VFLHQWLVWV�VXJJHVWHG��WKH\�VKRXOG�ZRUN�ZLWK�FKDLQ�
OHWWHUV��WRR��,Q�ERWK�FDVHV�WKH�UHVHDUFKHUV�ZHUH�DEOH�WR�YHULI\�PXWDWLRQ�UDWHV�
DQG�UHODWHGQHVV�PHDVXUHV��
� 6WLOO��PRVW�RI�WKH�HOHPHQWV�RI�FXOWXUH�FKDQJH�DQG�EOXU�WRR�HDVLO\�WR�
TXDOLI\�DV�VWDEOH�UHSOLFDWRUV��7KH\�DUH�UDUHO\�DV�QHDWO\�IL[HG�DV�D�VHTXHQFH�
RI�'1$��'DZNLQV�KLPVHOI�HPSKDVL]HG�WKDW�KH�KDG�QHYHU�LPDJLQHG�
IRXQGLQJ�DQ\WKLQJ�OLNH�D�QHZ�VFLHQFH�RI�PHPHWLFV��$�SHHU�UHYLHZHG�
-RXUQDO�RI�0HPHWLFV�FDPH�WR�OLIH�LQ�����²SXEOLVKHG�RQOLQH��
QDWXUDOO\²DQG�WKHQ�IDGHG�DZD\�DIWHU�HLJKW�\HDUV�SDUWO\�VSHQW�LQ�
VHOI�FRQVFLRXV�GHEDWH�RYHU�VWDWXV��PLVVLRQ��DQG�WHUPLQRORJ\��(YHQ�
FRPSDUHG�ZLWK�JHQHV��PHPHV�DUH�KDUG�WR�PDWKHPDWL]H�RU�HYHQ�WR�GHILQH�
ULJRURXVO\��6R�WKH�JHQH�PHPH�DQDORJ\�FDXVHV�XQHDVLQHVV�DQG�WKH�
JHQHWLFV�PHPHWLFV�DQDORJ\�HYHQ�PRUH��
� *HQHV�DW�OHDVW�KDYH�D�JURXQGLQJ�LQ�SK\VLFDO�VXEVWDQFH��0HPHV�DUH�
DEVWUDFW��LQWDQJLEOH��DQG�XQPHDVXUDEOH��*HQHV�UHSOLFDWH�ZLWK�QHDU�SHUIHFW�
ILGHOLW\��DQG�HYROXWLRQ�GHSHQGV�RQ�WKDW��VRPH�YDULDWLRQ�LV�HVVHQWLDO��EXW�
PXWDWLRQV�QHHG�WR�EH�UDUH��0HPHV�DUH�VHOGRP�FRSLHG�H[DFWO\��WKHLU�
ERXQGDULHV�DUH�DOZD\V�IX]]\��DQG�WKH\�PXWDWH�ZLWK�D�ZLOG�IOH[LELOLW\�WKDW�



ZRXOG�EH�IDWDO�LQ�ELRORJ\��7KH�WHUP�PHPH�FRXOG�EH�DSSOLHG�WR�D�VXVSLFLRXV�
FRUQXFRSLD�RI�HQWLWLHV��IURP�VPDOO�WR�ODUJH��)RU�'HQQHWW��WKH�ILUVW�IRXU�
QRWHV�RI�%HHWKRYHQ¶V�)LIWK�6\PSKRQ\�ZHUH�³FOHDUO\´�D�PHPH��DORQJ�ZLWK�
+RPHU¶V�2G\VVH\��RU�DW�OHDVW�WKH�LGHD�RI�WKH�2G\VVH\���WKH�ZKHHO��
DQWL�6HPLWLVP��DQG�ZULWLQJ�Ƈ�³0HPHV�KDYH�QRW�\HW�IRXQG�WKHLU�:DWVRQ�DQG�
&ULFN�´�VDLG�'DZNLQV��³WKH\�HYHQ�ODFN�WKHLU�0HQGHO�´Ƈ�
� <HW�KHUH�WKH\�DUH��$V�WKH�DUF�RI�LQIRUPDWLRQ�IORZ�EHQGV�WRZDUG�HYHU�
JUHDWHU�FRQQHFWLYLW\��PHPHV�HYROYH�IDVWHU�DQG�VSUHDG�IDUWKHU��7KHLU�
SUHVHQFH�LV�IHOW�LI�QRW�VHHQ�LQ�KHUG�EHKDYLRU��EDQN�UXQV��LQIRUPDWLRQDO�
FDVFDGHV��DQG�ILQDQFLDO�EXEEOHV��'LHWV�ULVH�DQG�IDOO�LQ�SRSXODULW\��WKHLU�YHU\�
QDPHV�EHFRPLQJ�FDWFKSKUDVHV²WKH�6RXWK�%HDFK�'LHW�DQG�WKH�$WNLQV�'LHW��
WKH�6FDUVGDOH�'LHW��WKH�&RRNLH�'LHW�DQG�WKH�'ULQNLQJ�0DQ¶V�'LHW�DOO�
UHSOLFDWLQJ�DFFRUGLQJ�WR�D�G\QDPLF�DERXW�ZKLFK�WKH�VFLHQFH�RI�QXWULWLRQ�
KDV�QRWKLQJ�WR�VD\��0HGLFDO�SUDFWLFH��WRR��H[SHULHQFHV�³VXUJLFDO�IDGV´�DQG�
³LDWURHSLGHPLFV´²HSLGHPLFV�FDXVHG�E\�IDVKLRQV�LQ�WUHDWPHQW²OLNH�WKH�
LDWURHSLGHPLF�RI�FKLOGUHQ¶V�WRQVLOOHFWRPLHV�WKDW�VZHSW�WKH�8QLWHG�6WDWHV�
DQG�SDUWV�RI�(XURSH�LQ�WKH�PLG�WZHQWLHWK�FHQWXU\��ZLWK�QR�PRUH�PHGLFDO�
EHQHILW�WKDQ�ULWXDO�FLUFXPFLVLRQ��0HPHV�ZHUH�VHHQ�WKURXJK�FDU�ZLQGRZV�
ZKHQ�\HOORZ�GLDPRQG�VKDSHG�%$%<�21�%2$5'�VLJQV�DSSHDUHG�DV�LI�LQ�
DQ�LQVWDQW�RI�PDVV�SDQLF�LQ�������LQ�WKH�8QLWHG�6WDWHV�DQG�WKHQ�(XURSH�DQG�
-DSDQ��IROORZHG�DQ�LQVWDQW�ODWHU�E\�D�VSDZQ�RI�LURQLF�PXWDWLRQV��%$%<�
,¶0�%2$5'��(;�,1�7581.���0HPHV�ZHUH�IHOW�ZKHQ�JOREDO�GLVFRXUVH�
ZDV�GRPLQDWHG�LQ�WKH�ODVW�\HDU�RI�WKH�PLOOHQQLXP�E\�WKH�EHOLHI�WKDW�WKH�
ZRUOG¶V�FRPSXWHUV�ZRXOG�VWDPPHU�RU�FKRNH�ZKHQ�WKHLU�LQWHUQDO�FORFNV�
UHDFKHG�D�VSHFLDO�URXQG�QXPEHU��
� ,Q�WKH�FRPSHWLWLRQ�IRU�VSDFH�LQ�RXU�EUDLQV�DQG�LQ�WKH�FXOWXUH��WKH�
HIIHFWLYH�FRPEDWDQWV�DUH�WKH�PHVVDJHV��7KH�QHZ��REOLTXH��ORRSLQJ�YLHZV�
RI�JHQHV�DQG�PHPHV�KDYH�HQULFKHG�XV��7KH\�JLYH�XV�SDUDGR[HV�WR�ZULWH�RQ�
0|ELXV�VWULSV��³7KH�KXPDQ�ZRUOG�LV�PDGH�RI�VWRULHV��QRW�SHRSOH�´Ƈ�ZULWHV�
'DYLG�0LWFKHOO��³7KH�SHRSOH�WKH�VWRULHV�XVH�WR�WHOO�WKHPVHOYHV�DUH�QRW�WR�EH�
EODPHG�´�0DUJDUHW�$WZRRG�ZULWHV��³$V�ZLWK�DOO�NQRZOHGJH��RQFH�\RX�
NQHZ�LW��\RX�FRXOGQ¶W�LPDJLQH�KRZ�LW�ZDV�WKDW�\RX�KDGQ¶W�NQRZQ�LW�EHIRUH��
/LNH�VWDJH�PDJLF��NQRZOHGJH�EHIRUH�\RX�NQHZ�LW�WRRN�SODFH�EHIRUH�\RXU�



YHU\�H\HV��EXW�\RX�ZHUH�ORRNLQJ�HOVHZKHUH�´Ƈ�1HDULQJ�GHDWK��-RKQ�8SGLNH�
UHIOHFWV�RQ�
�
� $�OLIH�SRXUHG�LQWR�ZRUGV²DSSDUHQW�ZDVWH�
�
� LQWHQGHG�WR�SUHVHUYH�WKH�WKLQJ�FRQVXPHG�Ƈ�
�
� )UHG�'UHWVNH��D�SKLORVRSKHU�RI�PLQG�DQG�NQRZOHGJH��ZURWH�LQ�������
³,Q�WKH�EHJLQQLQJ�WKHUH�ZDV�LQIRUPDWLRQ��7KH�ZRUG�FDPH�ODWHU�´Ƈ�+H�DGGHG�
WKLV�H[SODQDWLRQ��³7KH�WUDQVLWLRQ�ZDV�DFKLHYHG�E\�WKH�GHYHORSPHQW�RI�
RUJDQLVPV�ZLWK�WKH�FDSDFLW\�IRU�VHOHFWLYHO\�H[SORLWLQJ�WKLV�LQIRUPDWLRQ�LQ�
RUGHU�WR�VXUYLYH�DQG�SHUSHWXDWH�WKHLU�NLQG�´�1RZ�ZH�PLJKW�DGG��WKDQNV�WR�
'DZNLQV��WKDW�WKH�WUDQVLWLRQ�ZDV�DFKLHYHG�E\�WKH�LQIRUPDWLRQ�LWVHOI��
VXUYLYLQJ�DQG�SHUSHWXDWLQJ�LWV�NLQG�DQG�VHOHFWLYHO\�H[SORLWLQJ�RUJDQLVPV��
� 0RVW�RI�WKH�ELRVSKHUH�FDQQRW�VHH�WKH�LQIRVSKHUH��LW�LV�LQYLVLEOH��D�
SDUDOOHO�XQLYHUVH�KXPPLQJ�ZLWK�JKRVWO\�LQKDELWDQWV��%XW�WKH\�DUH�QRW�
JKRVWV�WR�XV²QRW�DQ\PRUH��:H�KXPDQV��DORQH�DPRQJ�WKH�HDUWK¶V�RUJDQLF�
FUHDWXUHV��OLYH�LQ�ERWK�ZRUOGV�DW�RQFH��,W�LV�DV�WKRXJK��KDYLQJ�ORQJ�
FRH[LVWHG�ZLWK�WKH�XQVHHQ��ZH�KDYH�EHJXQ�WR�GHYHORS�WKH�QHHGHG�
H[WUDVHQVRU\�SHUFHSWLRQ��:H�DUH�DZDUH�RI�WKH�PDQ\�VSHFLHV�RI�LQIRUPDWLRQ��
:H�QDPH�WKHLU�W\SHV�VDUGRQLFDOO\��DV�WKRXJK�WR�UHDVVXUH�RXUVHOYHV�WKDW�ZH�
XQGHUVWDQG��XUEDQ�P\WKV�DQG�]RPELH�OLHV��:H�NHHS�WKHP�DOLYH�LQ�
DLU�FRQGLWLRQHG�VHUYHU�IDUPV��%XW�ZH�FDQQRW�RZQ�WKHP��:KHQ�D�MLQJOH�
OLQJHUV�LQ�RXU�HDUV��RU�D�IDG�WXUQV�IDVKLRQ�XSVLGH�GRZQ��RU�D�KRD[�
GRPLQDWHV�WKH�JOREDO�FKDWWHU�IRU�PRQWKV�DQG�YDQLVKHV�DV�VZLIWO\�DV�LW�FDPH��
ZKR�LV�PDVWHU�DQG�ZKR�LV�VODYH"�
 



12 | THE SENSE OF RANDOMNESS�
 
(In a State of Sin)�
�
� ³,�ZRQGHU�´�VKH�VDLG��³,W¶V�JHWWLQJ�KDUGHU�WR�VHH�WKH�SDWWHUQV��GRQ¶W�
\RX�WKLQN"´�
� ²0LFKDHO�&XQQLQJKDP�������Ƈ�
�
� ,1�������*5(*25<�&+$,7,1��D�SUHFRFLRXV�HOHYHQ�\HDU�ROG�1HZ�
<RUNHU��WKH�VRQ�RI�$UJHQWLQH�pPLJUpV��IRXQG�D�PDJLFDO�OLWWOH�ERRN�LQ�WKH�
OLEUDU\�DQG�FDUULHG�LW�DURXQG�ZLWK�KLP�IRU�D�ZKLOH�WU\LQJ�WR�H[SODLQ�LW�WR�
RWKHU�FKLOGUHQ²DQG�WKHQ��KH�KDG�WR�DGPLW��WU\LQJ�WR�XQGHUVWDQG�LW�KLPVHOI�Ƈ�
,W�ZDV�*|GHO¶V�3URRI��E\�(UQHVW�1DJHO�DQG�-DPHV�5��1HZPDQ��([SDQGHG�
IURP�DQ�DUWLFOH�LQ�6FLHQWLILF�$PHULFDQ��LW�UHYLHZHG�WKH�UHQDLVVDQFH�LQ�ORJLF�
WKDW�EHJDQ�ZLWK�*HRUJH�%RROH��WKH�SURFHVV�RI�³PDSSLQJ�´�HQFRGLQJ�
VWDWHPHQWV�DERXW�PDWKHPDWLFV�LQ�WKH�IRUP�RI�V\PEROV�DQG�HYHQ�LQWHJHUV��
DQG�WKH�LGHD�RI�PHWDPDWKHPDWLFV��V\VWHPDWL]HG�ODQJXDJH�DERXW�
PDWKHPDWLFV�DQG�WKHUHIRUH�EH\RQG�PDWKHPDWLFV��7KLV�ZDV�KHDG\�VWXII�IRU�
WKH�ER\��ZKR�IROORZHG�WKH�DXWKRUV�WKURXJK�WKHLU�VLPSOLILHG�EXW�ULJRURXV�
H[SRVLWLRQ�RI�*|GHO¶V�³DVWRXQGLQJ�DQG�PHODQFKRO\´�GHPRQVWUDWLRQ�WKDW�
IRUPDO�PDWKHPDWLFV�FDQ�QHYHU�EH�IUHH�RI�VHOI�FRQWUDGLFWLRQ�Ƈ�
� 7KH�YDVW�EXON�RI�PDWKHPDWLFV�DV�SUDFWLFHG�DW�WKLV�WLPH�FDUHG�QRW�DW�DOO�
IRU�*|GHO¶V�SURRI��6WDUWOLQJ�WKRXJK�LQFRPSOHWHQHVV�VXUHO\�ZDV��LW�VHHPHG�
LQFLGHQWDO�VRPHKRZ²FRQWULEXWLQJ�QRWKLQJ�WR�WKH�XVHIXO�ZRUN�RI�
PDWKHPDWLFLDQV��ZKR�ZHQW�RQ�PDNLQJ�GLVFRYHULHV�DQG�SURYLQJ�WKHRUHPV��
%XW�SKLORVRSKLFDOO\�PLQGHG�VRXOV�UHPDLQHG�GHHSO\�GLVWXUEHG�E\�LW��DQG�
WKHVH�ZHUH�WKH�VRUWV�RI�SHRSOH�&KDLWLQ�OLNHG�WR�UHDG��2QH�ZDV�-RKQ�YRQ�
1HXPDQQ²ZKR�KDG�EHHQ�WKHUH�DW�WKH�VWDUW��LQ�.|QLJVEHUJ��������DQG�WKHQ�
LQ�WKH�8QLWHG�6WDWHV�WRRN�WKH�FHQWUDO�UROH�LQ�WKH�GHYHORSPHQW�RI�
FRPSXWDWLRQ�DQG�FRPSXWLQJ�WKHRU\��)RU�YRQ�1HXPDQQ��*|GHO¶V�SURRI�ZDV�
D�SRLQW�RI�QR�UHWXUQ��
�
� ,W�ZDV�D�YHU\�VHULRXV�FRQFHSWXDO�FULVLV��GHDOLQJ�ZLWK�ULJRU�DQG�WKH�



SURSHU�ZD\�WR�FDUU\�RXW�D�FRUUHFW�PDWKHPDWLFDO�SURRI��,Q�YLHZ�RI�WKH�
HDUOLHU�QRWLRQV�RI�WKH�DEVROXWH�ULJRU�RI�PDWKHPDWLFV��LW�LV�VXUSULVLQJ�WKDW�
VXFK�D�WKLQJ�FRXOG�KDYH�KDSSHQHG��DQG�HYHQ�PRUH�VXUSULVLQJ�WKDW�LW�FRXOG�
KDYH�KDSSHQHG�LQ�WKHVH�ODWWHU�GD\V�ZKHQ�PLUDFOHV�DUH�QRW�VXSSRVHG�WR�WDNH�
SODFH��<HW�LW�GLG�KDSSHQ�Ƈ�
�
� :K\"�&KDLWLQ�DVNHG��+H�ZRQGHUHG�LI�DW�VRPH�OHYHO�*|GHO¶V�
LQFRPSOHWHQHVV�FRXOG�EH�FRQQHFWHG�WR�WKDW�QHZ�SULQFLSOH�RI�TXDQWXP�
SK\VLFV��XQFHUWDLQW\��ZKLFK�VPHOOHG�VLPLODU�VRPHKRZ�Ƈ�/DWHU��WKH�DGXOW�
&KDLWLQ�KDG�D�FKDQFH�WR�SXW�WKLV�TXHVWLRQ�WR�WKH�RUDFXODU�-RKQ�$UFKLEDOG�
:KHHOHU��:DV�*|GHO�LQFRPSOHWHQHVV�UHODWHG�WR�+HLVHQEHUJ�XQFHUWDLQW\"�
:KHHOHU�DQVZHUHG�E\�VD\LQJ�KH�KDG�RQFH�SRVHG�WKDW�YHU\�TXHVWLRQ�WR�
*|GHO�KLPVHOI��LQ�KLV�RIILFH�DW�WKH�,QVWLWXWH�IRU�$GYDQFHG�6WXG\²*|GHO�
ZLWK�KLV�OHJV�ZUDSSHG�LQ�D�EODQNHW��DQ�HOHFWULF�KHDWHU�JORZLQJ�ZDUP�
DJDLQVW�WKH�ZLQWU\�GUDIWV��*|GHO�UHIXVHG�WR�DQVZHU��,Q�WKLV�ZD\��:KHHOHU�
UHIXVHG�WR�DQVZHU�&KDLWLQ��
� :KHQ�&KDLWLQ�FDPH�XSRQ�7XULQJ¶V�SURRI�RI�XQFRPSXWDELOLW\��KH�
WKRXJKW�WKLV�PXVW�EH�WKH�NH\��+H�DOVR�IRXQG�6KDQQRQ�DQG�:HDYHU¶V�ERRN��
7KH�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ��DQG�ZDV�VWUXFN�E\�LWV�
XSVLGH�GRZQ�VHHPLQJ�UHIRUPXODWLRQ�RI�HQWURS\��DQ�HQWURS\�RI�ELWV��
PHDVXULQJ�LQIRUPDWLRQ�RQ�WKH�RQH�KDQG�DQG�GLVRUGHU�RQ�WKH�RWKHU��7KH�
FRPPRQ�HOHPHQW�ZDV�UDQGRPQHVV��&KDLWLQ�VXGGHQO\�WKRXJKW��6KDQQRQ�
OLQNHG�UDQGRPQHVV��SHUYHUVHO\��WR�LQIRUPDWLRQ��3K\VLFLVWV�KDG�IRXQG�
UDQGRPQHVV�LQVLGH�WKH�DWRP²WKH�NLQG�RI�UDQGRPQHVV�WKDW�(LQVWHLQ�
GHSORUHG�E\�FRPSODLQLQJ�DERXW�*RG�DQG�GLFH��$OO�WKHVH�KHURHV�RI�VFLHQFH�
ZHUH�WDONLQJ�DERXW�RU�DURXQG�UDQGRPQHVV��
� ,W�LV�D�VLPSOH�ZRUG��UDQGRP��DQG�HYHU\RQH�NQRZV�ZKDW�LW�PHDQV��
(YHU\RQH��WKDW�LV��DQG�QR�RQH��3KLORVRSKHUV�DQG�PDWKHPDWLFLDQV�VWUXJJOHG�
HQGOHVVO\��:KHHOHU�VDLG�WKLV�PXFK��DW�OHDVW��³3UREDELOLW\��OLNH�WLPH��LV�D�
FRQFHSW�LQYHQWHG�E\�KXPDQV��DQG�KXPDQV�KDYH�WR�EHDU�WKH�UHVSRQVLELOLW\�
IRU�WKH�REVFXULWLHV�WKDW�DWWHQG�LW�´Ƈ�7KH�WRVV�RI�D�IDLU�FRLQ�LV�UDQGRP��
WKRXJK�HYHU\�GHWDLO�RI�WKH�FRLQ¶V�WUDMHFWRU\�PD\�EH�GHWHUPLQHG�j�OD�
1HZWRQ��:KHWKHU�WKH�SRSXODWLRQ�RI�)UDQFH�LV�DQ�HYHQ�RU�RGG�QXPEHU�DW�



DQ\�JLYHQ�LQVWDQW�LV�UDQGRP��EXW�WKH�SRSXODWLRQ�RI�)UDQFH�LWVHOI�LV�VXUHO\�
QRW�UDQGRP��LW�LV�D�GHILQLWH�IDFW��HYHQ�LI�QRW�NQRZDEOH�Ƈ�-RKQ�0D\QDUG�
.H\QHV�WDFNOHG�UDQGRPQHVV�LQ�WHUPV�RI�LWV�RSSRVLWHV��DQG�KH�FKRVH�WKUHH��
NQRZOHGJH��FDXVDOLW\��DQG�GHVLJQ�Ƈ�:KDW�LV�NQRZQ�LQ�DGYDQFH��GHWHUPLQHG�
E\�D�FDXVH��RU�RUJDQL]HG�DFFRUGLQJ�WR�SODQ�FDQQRW�EH�UDQGRP��
� ³&KDQFH�LV�RQO\�WKH�PHDVXUH�RI�RXU�LJQRUDQFH�´Ƈ�+HQUL�3RLQFDUp�
IDPRXVO\�VDLG��³)RUWXLWRXV�SKHQRPHQD�DUH�E\�GHILQLWLRQ�WKRVH�ZKRVH�ODZV�
ZH�GR�QRW�NQRZ�´�,PPHGLDWHO\�KH�UHFDQWHG��³,V�WKLV�GHILQLWLRQ�YHU\�
VDWLVIDFWRU\"�:KHQ�WKH�ILUVW�&KDOGHDQ�VKHSKHUGV�ZDWFKHG�WKH�PRYHPHQWV�
RI�WKH�VWDUV��WKH\�GLG�QRW�\HW�NQRZ�WKH�ODZV�RI�DVWURQRP\��EXW�ZRXOG�WKH\�
KDYH�GUHDPHG�RI�VD\LQJ�WKDW�WKH�VWDUV�PRYH�DW�UDQGRP"´�)RU�3RLQFDUp��
ZKR�XQGHUVWRRG�FKDRV�ORQJ�EHIRUH�LW�EHFDPH�D�VFLHQFH��H[DPSOHV�RI�
UDQGRPQHVV�LQFOXGHG�VXFK�SKHQRPHQD�DV�WKH�VFDWWHULQJ�RI�UDLQGURSV��WKHLU�
FDXVHV�SK\VLFDOO\�GHWHUPLQHG�EXW�VR�QXPHURXV�DQG�FRPSOH[�DV�WR�EH�
XQSUHGLFWDEOH��,Q�SK\VLFV²RU�ZKHUHYHU�QDWXUDO�SURFHVVHV�VHHP�
XQSUHGLFWDEOH²DSSDUHQW�UDQGRPQHVV�PD\�EH�QRLVH�RU�PD\�DULVH�IURP�
GHHSO\�FRPSOH[�G\QDPLFV��
� ,JQRUDQFH�LV�VXEMHFWLYH��,W�LV�D�TXDOLW\�RI�WKH�REVHUYHU��3UHVXPDEO\�
UDQGRPQHVV²LI�LW�H[LVWV�DW�DOO²VKRXOG�EH�D�TXDOLW\�RI�WKH�WKLQJ�LWVHOI��
/HDYLQJ�KXPDQV�RXW�RI�WKH�SLFWXUH��RQH�ZRXOG�OLNH�WR�VD\�WKDW�DQ�HYHQW��D�
FKRLFH��D�GLVWULEXWLRQ��D�JDPH��RU��PRVW�VLPSO\��D�QXPEHU�LV�UDQGRP��
� 7KH�QRWLRQ�RI�D�UDQGRP�QXPEHU�LV�IXOO�RI�GLIILFXOWLHV��&DQ�WKHUH�EH�
VXFK�WKLQJ�DV�D�SDUWLFXODU�UDQGRP�QXPEHU��D�FHUWDLQ�UDQGRP�QXPEHU"�
7KLV�QXPEHU�LV�DUJXDEO\�UDQGRP��
�
� ��������������������������������������������������«Ƈ�
�
� 7KHQ�DJDLQ��LW�LV�VSHFLDO��,W�EHJLQV�D�ERRN�SXEOLVKHG�LQ������ZLWK�WKH�
WLWOH�$�0LOOLRQ�5DQGRP�'LJLWV��7KH�5$1'�&RUSRUDWLRQ�JHQHUDWHG�WKH�
GLJLWV�E\�PHDQV�RI�ZKDW�LW�GHVFULEHG�DV�DQ�HOHFWURQLF�URXOHWWH�ZKHHO��D�
SXOVH�JHQHUDWRU��HPLWWLQJ���������SXOVHV�SHU�VHFRQG��JDWHG�WKURXJK�D�
ILYH�SODFH�ELQDU\�FRXQWHU��WKHQ�SDVVHG�WKURXJK�D�ELQDU\�WR�GHFLPDO�
FRQYHUWHU��IHG�LQWR�DQ�,%0�SXQFK��DQG�SULQWHG�E\�DQ�,%0�PRGHO�����



&DUGDW\SH�Ƈ�7KH�SURFHVV�WRRN�\HDUV��:KHQ�WKH�ILUVW�EDWFK�RI�GLJLWV�ZDV�
WHVWHG��VWDWLVWLFLDQV�GLVFRYHUHG�VLJQLILFDQW�ELDVHV��GLJLWV��RU�JURXSV�RI�GLJLWV��
RU�SDWWHUQV�RI�GLJLWV�WKDW�DSSHDUHG�WRR�IUHTXHQWO\�RU�QRW�IUHTXHQWO\�HQRXJK��
)LQDOO\��KRZHYHU��WKH�WDEOHV�ZHUH�SXEOLVKHG��³%HFDXVH�RI�WKH�YHU\�QDWXUH�
RI�WKH�WDEOHV�´�WKH�HGLWRUV�VDLG�ZU\O\��³LW�GLG�QRW�VHHP�QHFHVVDU\�WR�
SURRIUHDG�HYHU\�SDJH�RI�WKH�ILQDO�PDQXVFULSW�LQ�RUGHU�WR�FDWFK�UDQGRP�
HUURUV�RI�WKH�&DUGDW\SH�´�
� 7KH�ERRN�KDG�D�PDUNHW�EHFDXVH�VFLHQWLVWV�KDG�D�ZRUNLQJ�QHHG�IRU�
UDQGRP�QXPEHUV�LQ�EXON��WR�XVH�LQ�GHVLJQLQJ�VWDWLVWLFDOO\�IDLU�H[SHULPHQWV�
DQG�EXLOGLQJ�UHDOLVWLF�PRGHOV�RI�FRPSOH[�V\VWHPV��7KH�QHZ�PHWKRG�RI�
0RQWH�&DUOR�VLPXODWLRQ�HPSOR\HG�UDQGRP�VDPSOLQJ�WR�PRGHO�SKHQRPHQD�
WKDW�FRXOG�QRW�EH�VROYHG�DQDO\WLFDOO\��0RQWH�&DUOR�VLPXODWLRQ�ZDV�
LQYHQWHG�DQG�QDPHG�E\�YRQ�1HXPDQQ¶V�WHDP�DW�WKH�DWRPLF�ERPE�SURMHFW��
GHVSHUDWHO\�WU\LQJ�WR�JHQHUDWH�UDQGRP�QXPEHUV�WR�KHOS�WKHP�FDOFXODWH�
QHXWURQ�GLIIXVLRQ��9RQ�1HXPDQQ�UHDOL]HG�WKDW�D�PHFKDQLFDO�FRPSXWHU��
ZLWK�LWV�GHWHUPLQLVWLF�DOJRULWKPV�DQG�ILQLWH�VWRUDJH�FDSDFLW\��FRXOG�QHYHU�
JHQHUDWH�WUXO\�UDQGRP�QXPEHUV��+H�ZRXOG�KDYH�WR�VHWWOH�IRU�
SVHXGRUDQGRP�QXPEHUV��GHWHUPLQLVWLFDOO\�JHQHUDWHG�QXPEHUV�WKDW�
EHKDYHG�DV�LI�UDQGRP��7KH\�ZHUH�UDQGRP�HQRXJK�IRU�SUDFWLFDO�SXUSRVHV��
³$Q\�RQH�ZKR�FRQVLGHUV�DULWKPHWLFDO�PHWKRGV�RI�SURGXFLQJ�UDQGRP�GLJLWV�
LV��RI�FRXUVH��LQ�D�VWDWH�RI�VLQ�´Ƈ�VDLG�YRQ�1HXPDQQ��
� 5DQGRPQHVV�PLJKW�EH�GHILQHG�LQ�WHUPV�RI�RUGHU²LWV�DEVHQFH��WKDW�LV��
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2QFH�WKH�SDWWHUQ�LV�FOHDU��WKH�H[WUD�FKDUDFWHUV�DUH�IUHH��7KH�RSHUDWRU�IRU�
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SDLU�RI�TXHVWLRQV²KRZ�UDQGRP�DQG�KRZ�PXFK�LQIRUPDWLRQ²WXUQ�RXW�WR�
EH�RQH�DQG�WKH�VDPH��7KH\�KDYH�D�VLQJOH�DQVZHU��
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� :KHQ�WKH�UHDGLQJ�KHDG�PRYHV��WKH�VWDWH�LQIRUPDWLRQ�PXVW�EH�
WUDQVIHUUHG�WR�WKH�QH[W�FHOO�RI�WKH�WDSH�WR�EH�YLVLWHG�XVLQJ�RQO\�WZR�LQWHUQDO�
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DV�IDU�DV�DQ\RQH�FDQ�WHOO��7KH�QH[W�GLJLW�LV�DOZD\V�D�VXUSULVH��7KH�ZRUNV�RI�
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FRPSXWHU�SURJUDP�ZLOO�JHQHUDWH�LW��7KXV�FRPSXWDELOLW\�LV�D�PHDVXUH�RI�
UDQGRPQHVV��
� )RU�7XULQJ�FRPSXWDELOLW\�ZDV�D�\HV�RU�QR�TXDOLW\²D�JLYHQ�QXPEHU�
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VHTXHQFH�ZLWK�DQ�DOJRULWKP��D�FRPSXWHU�SURJUDP�VLJQLILFDQWO\�VKRUWHU�WKDQ�
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9ROJD��,Q�WKH�ZDQLQJ�\HDUV�RI�WVDULVW�5XVVLD��WKLV�LQGHSHQGHQW�PLQGHG�
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KHU�KRPH��VRPHWLPHV�KLGLQJ�IRUELGGHQ�GRFXPHQWV�XQGHU�EDE\�$QGUHL¶V�
FUDGOH�Ƈ�
� 0RVFRZ�8QLYHUVLW\�DFFHSWHG�$QGUHL�1LNRODHYLFK�DV�D�VWXGHQW�RI�
PDWKHPDWLFV�VRRQ�DIWHU�WKH�UHYROXWLRQ�RI�������:LWKLQ�WHQ�\HDUV�KH�ZDV�
SURYLQJ�D�FROOHFWLRQ�RI�LQIOXHQWLDO�UHVXOWV�WKDW�WRRN�IRUP�LQ�ZKDW�EHFDPH�
WKH�WKHRU\�RI�SUREDELOLW\��+LV�)RXQGDWLRQV�RI�WKH�7KHRU\�RI�3UREDELOLW\��
SXEOLVKHG�LQ�5XVVLDQ�LQ������DQG�LQ�(QJOLVK�LQ�������UHPDLQV�WKH�PRGHUQ�
FODVVLF��%XW�KLV�LQWHUHVWV�UDQJHG�ZLGHO\��WR�SK\VLFV�DQG�OLQJXLVWLFV�DV�ZHOO�
DV�RWKHU�IDVW�JURZLQJ�EUDQFKHV�RI�PDWKHPDWLFV��2QFH�KH�PDGH�D�IRUD\�LQWR�
JHQHWLFV�EXW�GUHZ�EDFN�DIWHU�D�GDQJHURXV�UXQ�LQ�ZLWK�6WDOLQ¶V�IDYRULWH�
SVHXGRVFLHQWLVW��7URILP�/\VHQNR��'XULQJ�:RUOG�:DU�,,�.ROPRJRURY�
DSSOLHG�KLV�HIIRUWV�WR�VWDWLVWLFDO�WKHRU\�LQ�DUWLOOHU\�ILUH�DQG�GHYLVHG�D�
VFKHPH�RI�VWRFKDVWLF�GLVWULEXWLRQ�RI�EDUUDJH�EDOORRQV�WR�SURWHFW�0RVFRZ�
IURP�1D]L�ERPEHUV��$SDUW�IURP�KLV�ZDU�ZRUN��KH�VWXGLHG�WXUEXOHQFH�DQG�
UDQGRP�SURFHVVHV��+H�ZDV�D�+HUR�RI�6RFLDOLVW�/DERU�DQG�VHYHQ�WLPHV�



UHFHLYHG�WKH�2UGHU�RI�/HQLQ��
� +H�ILUVW�VDZ�&ODXGH�6KDQQRQ¶V�0DWKHPDWLFDO�7KHRU\�RI�
&RPPXQLFDWLRQ�UHQGHUHG�LQWR�5XVVLDQ�LQ�������SXUJHG�RI�LWV�PRVW�
LQWHUHVWLQJ�IHDWXUHV�E\�D�WUDQVODWRU�ZRUNLQJ�LQ�6WDOLQ¶V�KHDY\�VKDGRZ��7KH�
WLWOH�EHFDPH�6WDWLVWLFDO�7KHRU\�RI�(OHFWULFDO�6LJQDO�7UDQVPLVVLRQ��7KH�
ZRUG�LQIRUPDWLRQ� ��ZDV�HYHU\ZKHUH�UHSODFHG�ZLWK ��GDWD��
7KH�ZRUG�HQWURS\�ZDV�SODFHG�LQ�TXRWDWLRQ�PDUNV�WR�ZDUQ�WKH�UHDGHU�
DJDLQVW�LQIHUULQJ�D�FRQQHFWLRQ�ZLWK�HQWURS\�LQ�SK\VLFV��7KH�VHFWLRQ�
DSSO\LQJ�LQIRUPDWLRQ�WKHRU\�WR�WKH�VWDWLVWLFV�RI�QDWXUDO�ODQJXDJH�ZDV�
RPLWWHG�HQWLUHO\��7KH�UHVXOW�ZDV�WHFKQLFDO��QHXWUDO��MXLFHOHVV��DQG�WKXV�
XQOLNHO\�WR�DWWUDFW�LQWHUSUHWDWLRQ�LQ�WKH�WHUPV�RI�0DU[LVW�LGHRORJ\�Ƈ�7KHVH�
ZHUH�VHULRXV�FRQFHUQV��³F\EHUQHWLFV´�ZDV�LQLWLDOO\�GHILQHG�LQ�WKH�6KRUW�
3KLORVRSKLFDO�'LFWLRQDU\��VWDQGDUG�UHIHUHQFH�RI�LGHRORJLFDO�RUWKRGR[\��DV�
D�³UHDFWLRQDU\�SVHXGRVFLHQFH´�DQG�³DQ�LGHRORJLFDO�ZHDSRQ�RI�LPSHULDOLVW�
UHDFWLRQ�´�.ROPRJRURY�OHDSW�XSRQ�6KDQQRQ¶V�SDSHU�QRQHWKHOHVV��KH��DW�
OHDVW��ZDV�XQDIUDLG�WR�XVH�WKH�ZRUG�LQIRUPDWLRQ��:RUNLQJ�ZLWK�KLV�VWXGHQWV�
LQ�0RVFRZ��KH�SXW�IRUWK�D�ULJRURXV�PDWKHPDWLFDO�IRUPXODWLRQ�RI�
LQIRUPDWLRQ�WKHRU\��ZLWK�GHILQLWLRQV�RI�WKH�IXQGDPHQWDO�FRQFHSWV��FDUHIXO�
SURRIV��DQG�QHZ�GLVFRYHULHV²VRPH�RI�ZKLFK��KH�VRRQ�OHDUQHG�WR�KLV�
VRUURZ��KDG�DSSHDUHG�LQ�6KDQQRQ¶V�RULJLQDO�SDSHU�EXW�KDG�EHHQ�RPLWWHG�
IURP�WKH�5XVVLDQ�YHUVLRQ�Ƈ�
� ,Q�WKH�6RYLHW�8QLRQ��VWLOO�PRGHUDWHO\�LVRODWHG�IURP�WKH�UHVW�RI�WKH�
ZRUOG¶V�VFLHQFH��.ROPRJRURY�ZDV�ZHOO�SODFHG�WR�FDUU\�WKH�EDQQHU�RI�
LQIRUPDWLRQ��+H�ZDV�LQ�FKDUJH�RI�DOO�PDWKHPDWLFV�LQ�WKH�*UHDW�6RYLHW�
(QF\FORSHGLD��FKRRVLQJ�WKH�DXWKRUV��HGLWLQJ�WKH�DUWLFOHV��DQG�ZULWLQJ�PXFK�
RI�LW�KLPVHOI��,Q������KH�GHOLYHUHG�D�ORQJ�SOHQDU\�UHSRUW�RQ�WKH�WKHRU\�RI�
LQIRUPDWLRQ�WUDQVPLVVLRQ�WR�WKH�6RYLHW�$FDGHP\�RI�6FLHQFHV��+LV�
FROOHDJXHV�WKRXJKW�WKLV�ZDV�D�ELW�³DGGOHG´²WKDW�6KDQQRQ¶V�ZRUN�ZDV�
³PRUH�WHFKQRORJ\�WKDQ�PDWKHPDWLFV�´Ƈ�DV�.ROPRJRURY�UHFDOOHG�LW�
DIWHUZDUG��³,W�LV�WUXH�´�KH�VDLG��³WKDW�6KDQQRQ�OHIW�WR�KLV�VXFFHVVRUV�WKH�
ULJRURXV�µMXVWLILFDWLRQ¶�RI�KLV�LGHDV�LQ�VRPH�GLIILFXOW�FDVHV��+RZHYHU��KLV�
PDWKHPDWLFDO�LQWXLWLRQ�ZDV�DPD]LQJO\�SUHFLVH�´�.ROPRJRURY�ZDV�QRW�DV�
HQWKXVLDVWLF�DERXW�F\EHUQHWLFV��1RUEHUW�:LHQHU�IHOW�D�NLQVKLS�ZLWK�



KLP²WKH\�KDG�ERWK�GRQH�HDUO\�ZRUN�RQ�VWRFKDVWLF�SURFHVVHV�DQG�
%URZQLDQ�PRWLRQ��2Q�D�YLVLW�WR�0RVFRZ��:LHQHU�VDLG��³:KHQ�,�UHDG�WKH�
ZRUNV�RI�$FDGHPLFLDQ�.ROPRJRURY��,�IHHO�WKDW�WKHVH�DUH�P\�WKRXJKWV�DV�
ZHOO��WKLV�LV�ZKDW�,�ZDQWHG�WR�VD\��$QG�,�NQRZ�WKDW�$FDGHPLFLDQ�
.ROPRJRURY�KDV�WKH�VDPH�IHHOLQJ�ZKHQ�UHDGLQJ�P\�ZRUNV�´Ƈ�%XW�WKH�
IHHOLQJ�ZDV�HYLGHQWO\�QRW�VKDUHG��.ROPRJRURY�VWHHUHG�KLV�FROOHDJXHV�
WRZDUG�6KDQQRQ�LQVWHDG��³,W�LV�HDV\�WR�XQGHUVWDQG�WKDW�DV�D�PDWKHPDWLFDO�
GLVFLSOLQH�F\EHUQHWLFV�LQ�:LHQHU¶V�XQGHUVWDQGLQJ�ODFNV�XQLW\�´�KH�VDLG��
³DQG�LW�LV�GLIILFXOW�WR�LPDJLQH�SURGXFWLYH�ZRUN�LQ�WUDLQLQJ�D�VSHFLDOLVW��VD\�
D�SRVWJUDGXDWH�VWXGHQW��LQ�F\EHUQHWLFV�LQ�WKLV�VHQVH�´Ƈ�+H�DOUHDG\�KDG�UHDO�
UHVXOWV�WR�EDFN�XS�KLV�LQVWLQFWV��D�XVHIXO�JHQHUDOL]HG�IRUPXODWLRQ�RI�
6KDQQRQ�HQWURS\��DQG�DQ�H[WHQVLRQ�RI�KLV�LQIRUPDWLRQ�PHDVXUH�WR�
SURFHVVHV�LQ�ERWK�GLVFUHWH�DQG�FRQWLQXRXV�WLPH��
� 3UHVWLJH�LQ�5XVVLD�ZDV�ILQDOO\�EHJLQQLQJ�WR�IORZ�WRZDUG�DQ\�ZRUN�
WKDW�SURPLVHG�WR�DLG�HOHFWURQLF�FRPPXQLFDWLRQ�DQG�FRPSXWLQJ��6XFK�ZRUN�
EHJDQ�DOPRVW�LQ�D�YRLG��3UDJPDWLF�HOHFWULFDO�HQJLQHHULQJ�EDUHO\�H[LVWHG��
6RYLHW�WHOHSKRQ\�ZDV�QRWRULRXVO\�GLVPDO��D�VXEMHFW�IRU�HWHUQDOO\�ELWWHU�
5XVVLDQ�KXPRU��$V�RI�������WKHUH�ZDV�VWLOO�QR�VXFK�WKLQJ�DV�GLUHFW�
ORQJ�GLVWDQFH�GLDOLQJ��7KH�QXPEHU�RI�WROO�FDOOV�QDWLRQDOO\�KDG�\HW�WR�
VXUSDVV�WKH�QXPEHU�RI�WHOHJUDPV��D�PLOHVWRQH�WKDW�KDG�EHHQ�UHDFKHG�LQ�WKH�
8QLWHG�6WDWHV�EHIRUH�WKH�HQG�RI�WKH�SUHYLRXV�FHQWXU\��0RVFRZ�KDG�IHZHU�
WHOHSKRQHV�SHU�FDSLWD�WKDQ�DQ\�PDMRU�ZRUOG�FLW\��1RQHWKHOHVV��
.ROPRJRURY�DQG�KLV�VWXGHQWV�JHQHUDWHG�HQRXJK�DFWLYLW\�WR�MXVWLI\�D�QHZ�
TXDUWHUO\�MRXUQDO��3UREOHPV�RI�,QIRUPDWLRQ�7UDQVPLVVLRQ��GHYRWHG�WR�
LQIRUPDWLRQ�WKHRU\��FRGLQJ�WKHRU\��WKHRU\�RI�QHWZRUNV��DQG�HYHQ�
LQIRUPDWLRQ�LQ�OLYLQJ�RUJDQLVPV��7KH�LQDXJXUDO�LVVXH�RSHQHG�ZLWK�
.ROPRJRURY¶V�³7KUHH�$SSURDFKHV�WR�WKH�'HILQLWLRQ�RI�WKH�&RQFHSW�
µ$PRXQW�RI�,QIRUPDWLRQ¶´²DOPRVW�D�PDQLIHVWR²ZKLFK�WKHQ�EHJDQ�LWV�
VORZ�MRXUQH\�WRZDUG�WKH�DZDUHQHVV�RI�PDWKHPDWLFLDQV�LQ�WKH�:HVW��
� ³$W�HDFK�JLYHQ�PRPHQW�WKHUH�LV�RQO\�D�ILQH�OD\HU�EHWZHHQ�WKH�µWULYLDO¶�
DQG�WKH�LPSRVVLEOH�´Ƈ�.ROPRJRURY�PXVHG�LQ�KLV�GLDU\��³0DWKHPDWLFDO�
GLVFRYHULHV�DUH�PDGH�LQ�WKLV�OD\HU�´�,Q�WKH�QHZ��TXDQWLWDWLYH�YLHZ�RI�
LQIRUPDWLRQ�KH�VDZ�D�ZD\�WR�DWWDFN�D�SUREOHP�WKDW�KDG�HOXGHG�SUREDELOLW\�



WKHRU\��WKH�SUREOHP�RI�UDQGRPQHVV��+RZ�PXFK�LQIRUPDWLRQ�LV�FRQWDLQHG�
LQ�D�JLYHQ�³ILQLWH�REMHFW´"�$Q�REMHFW�FRXOG�EH�D�QXPEHU��D�VHULHV�RI�GLJLWV��
RU�D�PHVVDJH�RU�D�VHW�RI�GDWD��
� +H�GHVFULEHG�WKUHH�DSSURDFKHV��WKH�FRPELQDWRULDO��WKH�SUREDELOLVWLF��
DQG�WKH�DOJRULWKPLF��7KH�ILUVW�DQG�VHFRQG�ZHUH�6KDQQRQ¶V��ZLWK�
UHILQHPHQWV��7KH\�IRFXVHG�RQ�WKH�SUREDELOLW\�RI�RQH�REMHFW�DPRQJ�DQ�
HQVHPEOH�RI�REMHFWV²RQH�SDUWLFXODU�PHVVDJH��VD\��FKRVHQ�IURP�D�VHW�RI�
SRVVLEOH�PHVVDJHV��+RZ�ZRXOG�WKLV�ZRUN��.ROPRJRURY�ZRQGHUHG��ZKHQ�
WKH�REMHFW�ZDV�QRW�MXVW�D�V\PERO�LQ�DQ�DOSKDEHW�RU�D�ODQWHUQ�LQ�D�FKXUFK�
ZLQGRZ�EXW�VRPHWKLQJ�ELJ�DQG�FRPSOLFDWHG²D�JHQHWLF�RUJDQLVP��RU�D�
ZRUN�RI�DUW"�+RZ�ZRXOG�RQH�PHDVXUH�WKH�DPRXQW�RI�LQIRUPDWLRQ�LQ�
7ROVWR\¶V�:DU�DQG�3HDFH"�³,V�LW�SRVVLEOH�WR�LQFOXGH�WKLV�QRYHO�LQ�D�
UHDVRQDEOH�ZD\�LQ�WKH�VHW�RI�µDOO�SRVVLEOH�QRYHOV¶�DQG�IXUWKHU�WR�SRVWXODWH�
WKH�H[LVWHQFH�RI�D�FHUWDLQ�SUREDELOLW\�GLVWULEXWLRQ�LQ�WKLV�VHW"´Ƈ�KH�DVNHG��
2U�FRXOG�RQH�PHDVXUH�WKH�DPRXQW�RI�JHQHWLF�LQIRUPDWLRQ�LQ��VD\��WKH�
FXFNRR�ELUG�E\�FRQVLGHULQJ�D�SUREDELOLW\�GLVWULEXWLRQ�LQ�WKH�VHW�RI�DOO�
SRVVLEOH�VSHFLHV"�
� +LV�WKLUG�DSSURDFK�WR�PHDVXULQJ�LQIRUPDWLRQ²WKH�
DOJRULWKPLF²DYRLGHG�WKH�GLIILFXOWLHV�RI�VWDUWLQJ�ZLWK�HQVHPEOHV�RI�
SRVVLEOH�REMHFWV��,W�IRFXVHG�RQ�WKH�REMHFW�LWVHOI�ƇƇ�.ROPRJRURY�LQWURGXFHG�
D�QHZ�ZRUG�IRU�WKH�WKLQJ�KH�ZDV�WU\LQJ�WR�PHDVXUH��FRPSOH[LW\��$V�KH�
GHILQHG�WKLV�WHUP��WKH�FRPSOH[LW\�RI�D�QXPEHU��RU�PHVVDJH��RU�VHW�RI�GDWD�
LV�WKH�LQYHUVH�RI�VLPSOLFLW\�DQG�RUGHU�DQG��RQFH�DJDLQ��LW�FRUUHVSRQGV�WR�
LQIRUPDWLRQ��7KH�VLPSOHU�DQ�REMHFW�LV��WKH�OHVV�LQIRUPDWLRQ�LW�FRQYH\V��7KH�
PRUH�FRPSOH[LW\��WKH�PRUH�LQIRUPDWLRQ��$QG��MXVW�DV�*UHJRU\�&KDLWLQ�GLG��
.ROPRJRURY�SXW�WKLV�LGHD�RQ�D�VROLG�PDWKHPDWLFDO�IRRWLQJ�E\�FDOFXODWLQJ�
FRPSOH[LW\�LQ�WHUPV�RI�DOJRULWKPV��7KH�FRPSOH[LW\�RI�DQ�REMHFW�LV�WKH�VL]H�
RI�WKH�VPDOOHVW�FRPSXWHU�SURJUDP�QHHGHG�WR�JHQHUDWH�LW��$Q�REMHFW�WKDW�FDQ�
EH�SURGXFHG�E\�D�VKRUW�DOJRULWKP�KDV�OLWWOH�FRPSOH[LW\��2Q�WKH�RWKHU�KDQG��
DQ�REMHFW�QHHGLQJ�DQ�DOJRULWKP�HYHU\�ELW�DV�ORQJ�DV�WKH�REMHFW�LWVHOI�KDV�
PD[LPDO�FRPSOH[LW\��
� $�VLPSOH�REMHFW�FDQ�EH�JHQHUDWHG²RU�FRPSXWHG��RU�GHVFULEHG²ZLWK�
MXVW�D�IHZ�ELWV��$�FRPSOH[�REMHFW�UHTXLUHV�DQ�DOJRULWKP�RI�PDQ\�ELWV��3XW�



WKLV�ZD\��LW�VHHPHG�REYLRXV��%XW�XQWLO�QRZ�LW�KDG�QRW�EHHQ�XQGHUVWRRG�
PDWKHPDWLFDOO\��.ROPRJRURY�SXW�LW�WKLV�ZD\��
�
� 7KH�LQWXLWLYH�GLIIHUHQFH�EHWZHHQ�³VLPSOH´�DQG�³FRPSOLFDWHG´�REMHFWV�
KDV�DSSDUHQWO\�EHHQ�SHUFHLYHG�D�ORQJ�WLPH�DJR��2Q�WKH�ZD\�WR�LWV�
IRUPDOL]DWLRQ��DQ�REYLRXV�GLIILFXOW\�DULVHV��VRPHWKLQJ�WKDW�FDQ�EH�
GHVFULEHG�VLPSO\�LQ�RQH�ODQJXDJH�PD\�QRW�KDYH�D�VLPSOH�GHVFULSWLRQ�LQ�
DQRWKHU�DQG�LW�LV�QRW�FOHDU�ZKDW�PHWKRG�RI�GHVFULSWLRQ�VKRXOG�EH�FKRVHQ�Ƈ�
�
� 7KDW�GLIILFXOW\�LV�VROYHG�E\�XVLQJ�FRPSXWHU�ODQJXDJH��,W�GRHV�QRW�
PDWWHU�ZKLFK�FRPSXWHU�ODQJXDJH��EHFDXVH�WKH\�DUH�DOO�HTXLYDOHQW��
UHGXFLEOH�WR�WKH�ODQJXDJH�RI�D�XQLYHUVDO�7XULQJ�PDFKLQH��7KH�.ROPRJRURY�
FRPSOH[LW\�RI�DQ�REMHFW�LV�WKH�VL]H��LQ�ELWV��RI�WKH�VKRUWHVW�DOJRULWKP�
QHHGHG�WR�JHQHUDWH�LW��7KLV�LV�DOVR�WKH�DPRXQW�RI�LQIRUPDWLRQ��$QG�LW�LV�
DOVR�WKH�GHJUHH�RI�UDQGRPQHVV².ROPRJRURY�GHFODUHG�³D�QHZ�FRQFHSWLRQ�
RI�WKH�QRWLRQ�µUDQGRP¶�FRUUHVSRQGLQJ�WR�WKH�QDWXUDO�DVVXPSWLRQ�WKDW�
UDQGRPQHVV�LV�WKH�DEVHQFH�RI�UHJXODULW\�´Ƈ�7KH�WKUHH�DUH�IXQGDPHQWDOO\�
HTXLYDOHQW��LQIRUPDWLRQ��UDQGRPQHVV��DQG�FRPSOH[LW\²WKUHH�SRZHUIXO�
DEVWUDFWLRQV��ERXQG�DOO�DORQJ�OLNH�VHFUHW�ORYHUV��
� )RU�.ROPRJRURY��WKHVH�LGHDV�EHORQJHG�QRW�RQO\�WR�SUREDELOLW\�WKHRU\�
EXW�DOVR�WR�SK\VLFV��7R�PHDVXUH�WKH�FRPSOH[LW\�RI�DQ�RUGHUO\�FU\VWDO�RU�D�
KHOWHU�VNHOWHU�ER[�RI�JDV��RQH�FRXOG�PHDVXUH�WKH�VKRUWHVW�DOJRULWKP�QHHGHG�
WR�GHVFULEH�WKH�VWDWH�RI�WKH�FU\VWDO�RU�JDV��2QFH�DJDLQ�HQWURS\�ZDV�WKH�NH\��
.ROPRJRURY�KDG�D�XVHIXO�EDFNJURXQG�LQ�GLIILFXOW�SK\VLFDO�SUREOHPV�WR�
ZKLFK�WKHVH�QHZ�PHWKRGV�FRXOG�EH�DSSOLHG��,Q������KH�KDG�SURGXFHG�WKH�
ILUVW�XVHIXO��WKRXJK�IODZHG��XQGHUVWDQGLQJ�RI�WKH�ORFDO�VWUXFWXUH�RI�
WXUEXOHQW�IORZV²HTXDWLRQV�WR�SUHGLFW�WKH�GLVWULEXWLRQ�RI�ZKRUOV�DQG�HGGLHV��
+H�KDG�DOVR�ZRUNHG�RQ�SHUWXUEDWLRQV�LQ�SODQHWDU\�RUELWV��DQRWKHU�SUREOHP�
VXUSULVLQJO\�LQWUDFWDEOH�IRU�FODVVLFDO�1HZWRQLDQ�SK\VLFV��1RZ�KH�EHJDQ�
OD\LQJ�WKH�JURXQGZRUN�IRU�WKH�UHQDLVVDQFH�LQ�FKDRV�WKHRU\�WR�FRPH�LQ�WKH�
����V��DQDO\]LQJ�G\QDPLFDO�V\VWHPV�LQ�WHUPV�RI�HQWURS\�DQG�LQIRUPDWLRQ�
GLPHQVLRQ��,W�PDGH�VHQVH�QRZ�WR�VD\�WKDW�D�G\QDPLFDO�V\VWHP�SURGXFHV�
LQIRUPDWLRQ��,I�LW�LV�XQSUHGLFWDEOH��LW�SURGXFHV�D�JUHDW�GHDO�RI�LQIRUPDWLRQ��



� .ROPRJRURY�NQHZ�QRWKLQJ�RI�*UHJRU\�&KDLWLQ��QRU�GLG�HLWKHU�PDQ�
NQRZ�RI�DQ�$PHULFDQ�SUREDELOLW\�WKHRULVW�QDPHG�5D\�6RORPRQRII��ZKR�
KDG�GHYHORSHG�VRPH�RI�WKH�VDPH�LGHDV��7KH�ZRUOG�ZDV�FKDQJLQJ��7LPH��
GLVWDQFH��DQG�ODQJXDJH�VWLOO�GLYLGHG�PDWKHPDWLFLDQV�LQ�5XVVLD�IURP�WKHLU�
:HVWHUQ�FRXQWHUSDUWV��EXW�WKH�JXOI�QDUURZHG�HYHU\�\HDU��.ROPRJRURY�
RIWHQ�VDLG�WKDW�QR�RQH�VKRXOG�GR�PDWKHPDWLFV�DIWHU�WKH�DJH�RI�VL[W\��+H�
GUHDPHG�RI�VSHQGLQJ�KLV�ODVW�\HDUV�DV�D�EXR\�NHHSHU�RQ�WKH�9ROJD��PDNLQJ�
D�ZDWHU\�FLUFXLW�LQ�D�ERDW�ZLWK�RDUV�DQG�D�VPDOO�VDLO�Ƈ�:KHQ�WKH�WLPH�FDPH��
EXR\�NHHSHUV�KDG�VZLWFKHG�WR�PRWRUERDWV��DQG�IRU�.ROPRJRURY��WKLV�
UXLQHG�WKH�GUHDP��
� 1RZ�WKH�SDUDGR[HV�UHWXUQHG��
� =HUR�LV�DQ�LQWHUHVWLQJ�QXPEHU��%RRNV�KDYH�EHHQ�ZULWWHQ�DERXW�LW��2QH�
LV�FHUWDLQO\�DQ�LQWHUHVWLQJ�QXPEHU²LW�LV�WKH�ILUVW�DQG�WKH�IRUHPRVW��QRW�
FRXQWLQJ�]HUR���WKH�VLQJXODU�DQG�XQLTXH��7ZR�LV�LQWHUHVWLQJ�LQ�DOO�NLQGV�RI�
ZD\V��WKH�VPDOOHVW�SULPH��WKH�GHILQLWLYH�HYHQ�QXPEHU��WKH�QXPEHU�QHHGHG�
IRU�D�VXFFHVVIXO�PDUULDJH��WKH�DWRPLF�QXPEHU�RI�KHOLXP��WKH�QXPEHU�RI�
FDQGOHV�WR�OLJKW�RQ�)LQQLVK�,QGHSHQGHQFH�'D\��,QWHUHVWLQJ�LV�DQ�HYHU\GD\�
ZRUG��QRW�PDWKHPDWLFLDQV¶�MDUJRQ��,W�VHHPV�VDIH�WR�VD\�WKDW�DQ\�VPDOO�
QXPEHU�LV�LQWHUHVWLQJ��$OO�WKH�WZR�GLJLW�QXPEHUV�DQG�PDQ\�RI�WKH�
WKUHH�GLJLW�QXPEHUV�KDYH�WKHLU�RZQ�:LNLSHGLD�HQWULHV��
� 1XPEHU�WKHRULVWV�QDPH�HQWLUH�FODVVHV�RI�LQWHUHVWLQJ�QXPEHUV��SULPH�
QXPEHUV��SHUIHFW�QXPEHUV��VTXDUHV�DQG�FXEHV��)LERQDFFL�QXPEHUV��
IDFWRULDOV��7KH�QXPEHU�����LV�PRUH�LQWHUHVWLQJ�WKDQ�LW�ORRNV��LW�KDSSHQV�WR�
EH�WKH�VXP�RI�QLQH�VTXDUHG�DQG�WZR�WR�WKH�QLQWK²WKXV�D�³/H\ODQG�
QXPEHU´��DQ\�QXPEHU�WKDW�FDQ�EH�H[SUHVVHG�DV�[\���\[���:LNLSHGLD�DOVR�
GHYRWHV�DQ�DUWLFOH�WR�WKH�QXPEHU����������������,W�LV�WKH�ODUJHVW�KRORGLJLWDO�
VTXDUH²ZKLFK�LV�WR�VD\��WKH�ODUJHVW�VTXDUH�QXPEHU�FRQWDLQLQJ�HDFK�
GHFLPDO�GLJLW�H[DFWO\�RQFH��
� :KDW�ZRXOG�EH�DQ�XQLQWHUHVWLQJ�QXPEHU"�3UHVXPDEO\�D�UDQGRP�
QXPEHU��7KH�(QJOLVK�QXPEHU�WKHRULVW�*��+��+DUG\�UDQGRPO\�URGH�LQ�WD[L�
1R�������RQ�KLV�ZD\�WR�YLVLW�WKH�DLOLQJ�6ULQLYDVD�5DPDQXMDQ�LQ������DQG�
UHPDUNHG�WR�KLV�FROOHDJXH�WKDW��DV�QXPEHUV�JR��������ZDV�³UDWKHU�D�GXOO�
RQH�´�2Q�WKH�FRQWUDU\��UHSOLHG�5DPDQXMDQ��DFFRUGLQJ�WR�D�VWDQGDUG�



DQHFGRWH�RI�PDWKHPDWLFLDQV���LW�LV�WKH�VPDOOHVW�QXPEHU�H[SUHVVLEOH�DV�WKH�
VXP�RI�WZR�FXEHV�LQ�WZR�GLIIHUHQW�ZD\V�Ƈ�³(YHU\�SRVLWLYH�LQWHJHU�LV�RQH�RI�
5DPDQXMDQ¶V�SHUVRQDO�IULHQGV�´�UHPDUNHG�-��(��/LWWOHZRRG��'XH�WR�WKH�
DQHFGRWH��������LV�NQRZQ�QRZDGD\V�DV�WKH�+DUG\�5DPDQXMDQ�QXPEHU��
1RU�LV�WKDW�DOO��������DOVR�KDSSHQV�WR�EH�D�&DUPLFKDHO�QXPEHU��DQ�(XOHU�
SVHXGRSULPH��DQG�D�=HLVHO�QXPEHU��
� %XW�HYHQ�WKH�PLQG�RI�5DPDQXMDQ�ZDV�ILQLWH��DV�LV�:LNLSHGLD��DV�LV�WKH�
DJJUHJDWH�VXP�RI�KXPDQ�NQRZOHGJH��VR�WKH�OLVW�RI�LQWHUHVWLQJ�QXPEHUV�
PXVW�HQG�VRPHZKHUH��6XUHO\�WKHUH�PXVW�EH�D�QXPEHU�DERXW�ZKLFK�WKHUH�LV�
QRWKLQJ�VSHFLDO�WR�VD\��:KHUHYHU�LW�LV��WKHUH�VWDQGV�D�SDUDGR[��WKH�QXPEHU�
ZH�PD\�GHVFULEH��LQWHUHVWLQJO\��DV�³WKH�VPDOOHVW�XQLQWHUHVWLQJ�QXPEHU�´�
� 7KLV�LV�QRQH�RWKHU�WKDQ�%HUU\¶V�SDUDGR[�UHERUQ��WKH�RQH�GHVFULEHG�E\�
%HUWUDQG�5XVVHOO�LQ�3ULQFLSLD�0DWKHPDWLFD��%HUU\�DQG�5XVVHOO�KDG�
GHYLOLVKO\�DVNHG��:KDW�LV�WKH�OHDVW�LQWHJHU�QRW�QDPHDEOH�LQ�IHZHU�WKDQ�
QLQHWHHQ�V\OODEOHV"�:KDWHYHU�WKLV�QXPEHU�LV��LW�FDQ�EH�QDPHG�LQ�HLJKWHHQ�
V\OODEOHV��WKH�OHDVW�LQWHJHU�QRW�QDPHDEOH�LQ�IHZHU�WKDQ�QLQHWHHQ�V\OODEOHV��
([SODQDWLRQV�IRU�ZK\�D�QXPEHU�LV�LQWHUHVWLQJ�DUH�ZD\V�RI�QDPLQJ�WKH�
QXPEHU��³WKH�VTXDUH�RI�HOHYHQ�´�IRU�H[DPSOH��RU�³WKH�QXPEHU�RI�VWDUV�LQ�
WKH�$PHULFDQ�IODJ�´�6RPH�RI�WKHVH�QDPHV�GR�QRW�VHHP�SDUWLFXODUO\�KHOSIXO��
DQG�VRPH�DUH�UDWKHU�IX]]\��6RPH�DUH�SXUH�PDWKHPDWLFDO�IDFWV��ZKHWKHU��IRU�
H[DPSOH��D�QXPEHU�LV�H[SUHVVLEOH�DV�WKH�VXP�RI�WZR�FXEHV�LQ�WZR�GLIIHUHQW�
ZD\V��%XW�VRPH�DUH�IDFWV�DERXW�WKH�ZRUOG��RU�DERXW�ODQJXDJH��RU�DERXW�
KXPDQ�EHLQJV��DQG�WKH\�PD\�EH�DFFLGHQWDO�DQG�HSKHPHUDO²IRU�H[DPSOH��
ZKHWKHU�D�QXPEHU�FRUUHVSRQGV�WR�D�VXEZD\�VWRS�RU�D�GDWH�LQ�KLVWRU\��
� &KDLWLQ�DQG�.ROPRJRURY�UHYLYHG�%HUU\¶V�SDUDGR[�LQ�LQYHQWLQJ�
DOJRULWKPLF�LQIRUPDWLRQ�WKHRU\��$Q�DOJRULWKP�QDPHV�D�QXPEHU��³7KH�
SDUDGR[�RULJLQDOO\�WDONV�DERXW�(QJOLVK��EXW�WKDW¶V�PXFK�WRR�YDJXH�´Ƈ�
&KDLWLQ�VD\V��³,�SLFN�D�FRPSXWHU�SURJUDPPLQJ�ODQJXDJH�LQVWHDG�´�
1DWXUDOO\�KH�SLFNV�WKH�ODQJXDJH�RI�D�XQLYHUVDO�7XULQJ�PDFKLQH��
�
� $QG�WKHQ�ZKDW�GRHV�LW�PHDQ��KRZ�GR�\RX�QDPH�DQ�LQWHJHU"�:HOO��\RX�
QDPH�DQ�LQWHJHU�E\�JLYLQJ�D�ZD\�WR�FDOFXODWH�LW��$�SURJUDP�QDPHV�DQ�
LQWHJHU�LI�LWV�RXWSXW�LV�WKDW�LQWHJHU²\RX�NQRZ��LW�RXWSXWV�WKDW�LQWHJHU��MXVW�



RQH��DQG�WKHQ�LW�VWRSV��
�
� $VNLQJ�ZKHWKHU�D�QXPEHU�LV�LQWHUHVWLQJ�LV�WKH�LQYHUVH�RI�DVNLQJ�
ZKHWKHU�LW�LV�UDQGRP��,I�WKH�QXPEHU�Q�FDQ�EH�FRPSXWHG�E\�DQ�DOJRULWKP�
WKDW�LV�UHODWLYHO\�VKRUW��WKHQ�Q�LV�LQWHUHVWLQJ��,I�QRW��LW�LV�UDQGRP��7KH�
DOJRULWKP�35,17���$1'�7+(1�35,17�����=(52(6�JHQHUDWHV�DQ�
LQWHUHVWLQJ�QXPEHU��D�JRRJRO���6LPLODUO\��),1'�7+(�),567�35,0(�
180%(5��$''�7+(�1(;7�35,0(�180%(5��$1'�5(3($7�$�
0,//,21�7,0(6�JHQHUDWHV�D�QXPEHU�WKDW�LV�LQWHUHVWLQJ��WKH�VXP�RI�WKH�
ILUVW�PLOOLRQ�SULPHV��,W�ZRXOG�WDNH�D�7XULQJ�PDFKLQH�D�ORQJ�WLPH�WR�
FRPSXWH�WKDW�SDUWLFXODU�QXPEHU��EXW�D�ILQLWH�WLPH�QRQHWKHOHVV��7KH�QXPEHU�
LV�FRPSXWDEOH��
� %XW�LI�WKH�PRVW�FRQFLVH�DOJRULWKP�IRU�Q�LV�³35,17�>Q@´²DQ�
DOJRULWKP�LQFRUSRUDWLQJ�WKH�HQWLUH�QXPEHU��ZLWK�QR�VKRUWKDQG²WKHQ�ZH�
PD\�VD\�WKDW�WKHUH�LV�QRWKLQJ�LQWHUHVWLQJ�DERXW�Q��,Q�.ROPRJRURY¶V�WHUPV��
WKLV�QXPEHU�LV�UDQGRP²PD[LPDOO\�FRPSOH[��,W�ZLOO�KDYH�WR�EH�SDWWHUQOHVV��
EHFDXVH�DQ\�SDWWHUQ�ZRXOG�SURYLGH�D�ZD\�WR�GHYLVH�D�VKRUWKDQG�DOJRULWKP��
³,I�WKHUH�LV�D�VPDOO��FRQFLVH�FRPSXWHU�SURJUDP�WKDW�FDOFXODWHV�WKH�QXPEHU��
WKDW�PHDQV�LW�KDV�VRPH�TXDOLW\�RU�FKDUDFWHULVWLF�WKDW�HQDEOHV�\RX�WR�SLFN�LW�
RXW�DQG�WR�FRPSUHVV�LW�LQWR�D�VPDOOHU�DOJRULWKPLF�GHVFULSWLRQ�´�&KDLWLQ�
VD\V��³6R�WKDW¶V�XQXVXDO��WKDW¶V�DQ�LQWHUHVWLQJ�QXPEHU�´�
� %XW�LV�LW�XQXVXDO"�/RRNLQJ�JHQHUDOO\�DW�DOO�WKH�QXPEHUV��KRZ�FDQ�D�
PDWKHPDWLFLDQ�NQRZ�ZKHWKHU�WKH�LQWHUHVWLQJ�RQHV�DUH�UDUH�RU�FRPPRQ"�
)RU�WKDW�PDWWHU��ORRNLQJ�DW�DQ\�RQH�QXPEHU��FDQ�D�PDWKHPDWLFLDQ�HYHU�
NQRZ�IRU�VXUH�ZKHWKHU�D�VPDOOHU�DOJRULWKP�PLJKW�EH�IRXQG"�)RU�&KDLWLQ��
WKHVH�ZHUH�WKH�FULWLFDO�TXHVWLRQV��
� +H�DQVZHUHG�WKH�ILUVW�ZLWK�D�FRXQWLQJ�DUJXPHQW��7KH�YDVW�PDMRULW\�RI�
QXPEHUV�KDYH�WR�EH�XQLQWHUHVWLQJ�EHFDXVH�WKHUH�FDQQRW�SRVVLEO\�EH�HQRXJK�
FRQFLVH�FRPSXWHU�SURJUDPV�WR�JR�DURXQG��&RXQW�WKHP��*LYHQ�������ELWV�
�VD\���RQH�KDV�������QXPEHUV��EXW�QRW�QHDUO\�WKDW�PDQ\�XVHIXO�FRPSXWHU�
SURJUDPV�FDQ�EH�ZULWWHQ�LQ�������ELWV��³7KHUH�DUH�D�ORW�RI�SRVLWLYH�
LQWHJHUV�´�&KDLWLQ�VD\V��³,I�WKH�SURJUDPV�KDYH�WR�EH�VPDOOHU��WKHQ�WKHUH�MXVW�
DUHQ¶W�HQRXJK�RI�WKHP�WR�QDPH�DOO�WKRVH�GLIIHUHQW�SRVLWLYH�LQWHJHUV�´�6R�



PRVW�Q¶V�RI�DQ\�JLYHQ�OHQJWK�DUH�UDQGRP��
� 7KH�QH[W�TXHVWLRQ�ZDV�IDU�PRUH�WURXEOLQJ��.QRZLQJ�WKDW�PRVW�
QXPEHUV�DUH�UDQGRP��DQG�JLYHQ�DQ\�SDUWLFXODU�QXPEHU�Q��FDQ�
PDWKHPDWLFLDQV�SURYH�LW�WR�EH�UDQGRP"�7KH\�FDQQRW�WHOO�E\�ORRNLQJ�DW�LW��
7KH\�FDQ�RIWHQ�SURYH�WKH�RSSRVLWH��WKDW�Q�LV�LQWHUHVWLQJ��LQ�WKDW�FDVH�WKH\�
MXVW�KDYH�WR�ILQG�D�VKRUW�DOJRULWKP�WKDW�JHQHUDWHV�Q���7HFKQLFDOO\��LW�PXVW�
EH�VKRUWHU�WKDQ�ORJ�Q�ELWV��WKH�QXPEHU�QHHGHG�WR�ZULWH�Q�LQ�ELQDU\���
3URYLQJ�WKH�QHJDWLYH�LV�D�GLIIHUHQW�VWRU\��³(YHQ�WKRXJK�PRVW�SRVLWLYH�
LQWHJHUV�DUH�XQLQWHUHVWLQJ�´�&KDLWLQ�GHFODUHG��³\RX�FDQ�QHYHU�EH�
VXUH�«�<RX�FDQ�RQO\�SURYH�LW�LQ�D�VPDOO�QXPEHU�RI�FDVHV�´�2QH�FRXOG�
LPDJLQH�WU\LQJ�WR�GR�LW�E\�EUXWH�IRUFH��ZULWLQJ�GRZQ�HYHU\�SRVVLEOH�
DOJRULWKP�DQG�WHVWLQJ�WKHP�RQH�E\�RQH��%XW�D�FRPSXWHU�ZLOO�KDYH�WR�
SHUIRUP�WKH�WHVWV²DQ�DOJRULWKP�WHVWLQJ�RWKHU�DOJRULWKPV²DQG�VRRQ��
&KDLWLQ�GHPRQVWUDWHG��D�QHZ�YHUVLRQ�RI�%HUU\¶V�SDUDGR[�DSSHDUV��,QVWHDG�
RI�³WKH�VPDOOHVW�XQLQWHUHVWLQJ�QXPEHU�´�RQH�LQHYLWDEO\�HQFRXQWHUV�D�
VWDWHPHQW�LQ�WKH�IRUP�RI�³WKH�VPDOOHVW�QXPEHU�WKDW�ZH�FDQ�SURYH�FDQQRW�EH�
QDPHG�LQ�IHZHU�WKDQ�Q�V\OODEOHV�´��:H�DUH�QRW�UHDOO\�WDONLQJ�DERXW�
V\OODEOHV�DQ\�PRUH��RI�FRXUVH��EXW�7XULQJ�PDFKLQH�VWDWHV��Ƈ�,W�LV�DQRWKHU�
UHFXUVLYH��VHOI�ORRSLQJ�WZLVW��7KLV�ZDV�&KDLWLQ¶V�YHUVLRQ�RI�*|GHO¶V�
LQFRPSOHWHQHVV��&RPSOH[LW\��GHILQHG�LQ�WHUPV�RI�SURJUDP�VL]H��LV�
JHQHUDOO\�XQFRPSXWDEOH��*LYHQ�DQ�DUELWUDU\�VWULQJ�RI�D�PLOOLRQ�GLJLWV��D�
PDWKHPDWLFLDQ�NQRZV�WKDW�LW�LV�DOPRVW�FHUWDLQO\�UDQGRP��FRPSOH[��DQG�
SDWWHUQOHVV²EXW�FDQQRW�EH�DEVROXWHO\�VXUH��
� &KDLWLQ�GLG�WKLV�ZRUN�LQ�%XHQRV�$LUHV��:KHQ�KH�ZDV�VWLOO�D�WHHQDJHU��
EHIRUH�KH�FRXOG�JUDGXDWH�IURP�&LW\�&ROOHJH��KLV�SDUHQWV�PRYHG�EDFN�WR�
WKHLU�KRPH�LQ�$UJHQWLQD��DQG�KH�JRW�D�MRE�WKHUH�ZLWK�,%0�:RUOG�7UDGH��
+H�FRQWLQXHG�WR�QXUVH�KLV�REVHVVLRQ�ZLWK�*|GHO�DQG�LQFRPSOHWHQHVV�DQG�
WR�VHQG�SDSHUV�WR�WKH�$PHULFDQ�0DWKHPDWLFDO�6RFLHW\�DQG�WKH�$VVRFLDWLRQ�
IRU�&RPSXWLQJ�0DFKLQHU\��(LJKW�\HDUV�ODWHU��&KDLWLQ�UHWXUQHG�WR�WKH�
8QLWHG�6WDWHV�WR�YLVLW�,%0¶V�UHVHDUFK�FHQWHU�LQ�<RUNWRZQ�+HLJKWV��1HZ�
<RUN��DQG�SODFHG�D�WHOHSKRQH�FDOO�WR�KLV�KHUR��WKHQ�QHDULQJ�VHYHQW\�DW�WKH�
,QVWLWXWH�IRU�$GYDQFHG�6WXG\�LQ�3ULQFHWRQ��*|GHO�DQVZHUHG��DQG�&KDLWLQ�
LQWURGXFHG�KLPVHOI�DQG�VDLG�KH�KDG�D�QHZ�DSSURDFK�WR�LQFRPSOHWHQHVV��



EDVHG�RQ�%HUU\¶V�SDUDGR[�LQVWHDG�RI�WKH�OLDU�SDUDGR[��
� ³,W�GRHVQ¶W�PDNH�DQ\�GLIIHUHQFH�ZKLFK�SDUDGR[�\RX�XVH�´Ƈ�VDLG�
*|GHO��
� ³<HV��EXW�«´�&KDLWLQ�VDLG�KH�ZDV�RQ�WKH�WUDLO�RI�D�QHZ�
³LQIRUPDWLRQ�WKHRUHWLF´�YLHZ�RI�LQFRPSOHWHQHVV�DQG�DVNHG�LI�KH�FRXOG�FDOO�
RQ�*|GHO�LQ�3ULQFHWRQ��+H�ZDV�VWD\LQJ�LQ�WKH�<0&$�LQ�:KLWH�3ODLQV�DQG�
ZRXOG�WDNH�WKH�WUDLQ��FKDQJLQJ�LQ�1HZ�<RUN�&LW\��*|GHO�DJUHHG��EXW�ZKHQ�
WKH�GD\�FDPH��KH�FDQFHOHG��,W�ZDV�VQRZLQJ��DQG�KH�ZDV�IHDUIXO�IRU�KLV�
KHDOWK��&KDLWLQ�QHYHU�GLG�PHHW�KLP��*|GHO��LQFUHDVLQJO\�XQVWDEOH��DIUDLG�RI�
SRLVRQLQJ��GLHG�LQ�WKH�ZLQWHU�RI������RI�VHOI�VWDUYDWLRQ��
� &KDLWLQ�VSHQW�WKH�UHVW�RI�KLV�FDUHHU�DW�WKH�,%0�:DWVRQ�5HVHDUFK�
&HQWHU��RQH�RI�WKH�ODVW�JUHDW�VFLHQWLVWV�WR�EH�VR�ZHOO�VXSSRUWHG�LQ�ZRUN�RI�
QR�SODXVLEOH�XVH�WR�KLV�FRUSRUDWH�SDWURQ��+H�VRPHWLPHV�VDLG�KH�ZDV�
³KLGLQJ´�LQ�D�SK\VLFV�GHSDUWPHQW��KH�IHOW�WKDW�PRUH�FRQYHQWLRQDO�
PDWKHPDWLFLDQV�GLVPLVVHG�KLP�DV�³D�FORVHW�SK\VLFLVW´�DQ\ZD\��+LV�ZRUN�
WUHDWHG�PDWKHPDWLFV�DV�D�VRUW�RI�HPSLULFDO�VFLHQFH²QRW�D�3ODWRQLF�SLSHOLQH�
WR�DEVROXWH�WUXWK��EXW�D�UHVHDUFK�SURJUDP�VXEMHFW�WR�WKH�ZRUOG¶V�
FRQWLQJHQFLHV�DQG�XQFHUWDLQWLHV��³,Q�VSLWH�RI�LQFRPSOHWHQHVV�DQG�
XQFRPSXWDELOLW\�DQG�HYHQ�DOJRULWKPLF�UDQGRPQHVV�´�KH�VDLG��
³PDWKHPDWLFLDQV�GRQ¶W�ZDQW�WR�JLYH�XS�DEVROXWH�FHUWDLQW\��:K\"�:HOO��
DEVROXWH�FHUWDLQW\�LV�OLNH�*RG�´Ƈ�
� ,Q�TXDQWXP�SK\VLFV�DQG�ODWHU�LQ�FKDRV��VFLHQWLVWV�IRXQG�WKH�OLPLWV�WR�
WKHLU�NQRZOHGJH��7KH\�H[SORUHG�WKH�IUXLWIXO�XQFHUWDLQW\�WKDW�DW�ILUVW�VR�
YH[HG�(LQVWHLQ��ZKR�GLG�QRW�ZDQW�WR�EHOLHYH�WKDW�*RG�SOD\V�GLFH�ZLWK�WKH�
XQLYHUVH��$OJRULWKPLF�LQIRUPDWLRQ�WKHRU\�DSSOLHV�WKH�VDPH�OLPLWDWLRQV�WR�
WKH�XQLYHUVH�RI�ZKROH�QXPEHUV²DQ�LGHDO��PHQWDO�XQLYHUVH��$V�&KDLWLQ�SXW�
LW��³*RG�QRW�RQO\�SOD\V�GLFH�LQ�TXDQWXP�PHFKDQLFV�DQG�QRQOLQHDU�
G\QDPLFV��EXW�HYHQ�LQ�HOHPHQWDU\�QXPEHU�WKHRU\�´Ƈ�
� $PRQJ�LWV�OHVVRQV�ZHUH�WKHVH��
� 0RVW�QXPEHUV�DUH�UDQGRP��<HW�YHU\�IHZ�RI�WKHP�FDQ�EH�SURYHG�
UDQGRP��
� $�FKDRWLF�VWUHDP�RI�LQIRUPDWLRQ�PD\�\HW�KLGH�D�VLPSOH�DOJRULWKP��
:RUNLQJ�EDFNZDUG�IURP�WKH�FKDRV�WR�WKH�DOJRULWKP�PD\�EH�LPSRVVLEOH��



� .ROPRJRURY�&KDLWLQ��.&��FRPSOH[LW\�LV�WR�PDWKHPDWLFV�ZKDW�
HQWURS\�LV�WR�WKHUPRG\QDPLFV��WKH�DQWLGRWH�WR�SHUIHFWLRQ��-XVW�DV�ZH�FDQ�
KDYH�QR�SHUSHWXDO�PRWLRQ�PDFKLQHV��WKHUH�FDQ�EH�QR�FRPSOHWH�IRUPDO�
D[LRPDWLF�V\VWHPV��
� 6RPH�PDWKHPDWLFDO�IDFWV�DUH�WUXH�IRU�QR�UHDVRQ��7KH\�DUH�DFFLGHQWDO��
ODFNLQJ�D�FDXVH�RU�GHHSHU�PHDQLQJ��
� -RVHSK�)RUG��D�SK\VLFLVW�VWXG\LQJ�WKH�EHKDYLRU�RI�XQSUHGLFWDEOH�
G\QDPLFDO�V\VWHPV�LQ�WKH�����V��VDLG�WKDW�&KDLWLQ�KDG�³FKDUPLQJO\�
FDSWXUHG�WKH�HVVHQFH�RI�WKH�PDWWHU´Ƈ�E\�VKRZLQJ�WKH�SDWK�IURP�*|GHO¶V�
LQFRPSOHWHQHVV�WR�FKDRV��7KLV�ZDV�WKH�³GHHSHU�PHDQLQJ�RI�FKDRV�´�)RUG�
GHFODUHG��
�
� &KDRWLF�RUELWV�H[LVW�EXW�WKH\�DUH�*|GHO¶V�FKLOGUHQ��VR�FRPSOH[��VR�
RYHUODGHQ�ZLWK�LQIRUPDWLRQ�WKDW�KXPDQV�FDQ�QHYHU�FRPSUHKHQG�WKHP��%XW�
FKDRV�LV�XELTXLWRXV�LQ�QDWXUH��WKHUHIRUH�WKH�XQLYHUVH�LV�ILOOHG�ZLWK�
FRXQWOHVV�P\VWHULHV�WKDW�PDQ�FDQ�QHYHU�XQGHUVWDQG��
�
� <HW�RQH�VWLOO�WULHV�WR�WDNH�WKHLU�PHDVXUH��
� +RZ�PXFK�LQIRUPDWLRQ�«"�
� :KHQ�DQ�REMHFW��D�QXPEHU�RU�D�ELWVWUHDP�RU�D�G\QDPLFDO�V\VWHP��FDQ�
EH�H[SUHVVHG�D�GLIIHUHQW�ZD\�LQ�IHZHU�ELWV��LW�LV�FRPSUHVVLEOH��$�IUXJDO�
WHOHJUDSK�RSHUDWRU�SUHIHUV�WR�VHQG�WKH�FRPSUHVVHG�YHUVLRQ��%HFDXVH�WKH�
VSLULW�RI�IUXJDO�WHOHJUDSK�RSHUDWRUV�NHSW�WKH�OLJKWV�RQ�DW�%HOO�/DEV��LW�ZDV�
QDWXUDO�IRU�&ODXGH�6KDQQRQ�WR�H[SORUH�GDWD�FRPSUHVVLRQ��ERWK�WKHRU\�DQG�
SUDFWLFH��&RPSUHVVLRQ�ZDV�IXQGDPHQWDO�WR�KLV�YLVLRQ��KLV�ZDU�ZRUN�RQ�
FU\SWRJUDSK\�DQDO\]HG�WKH�GLVJXLVLQJ�RI�LQIRUPDWLRQ�DW�RQH�HQG�DQG�WKH�
UHFRYHU\�RI�WKH�LQIRUPDWLRQ�DW�WKH�RWKHU��GDWD�FRPSUHVVLRQ�OLNHZLVH�
HQFRGHV�WKH�LQIRUPDWLRQ��ZLWK�D�GLIIHUHQW�PRWLYDWLRQ²WKH�HIILFLHQW�XVH�RI�
EDQGZLGWK��6DWHOOLWH�WHOHYLVLRQ�FKDQQHOV��SRFNHW�PXVLF�SOD\HUV��HIILFLHQW�
FDPHUDV�DQG�WHOHSKRQHV�DQG�FRXQWOHVV�RWKHU�PRGHUQ�DSSXUWHQDQFHV�GHSHQG�
RQ�FRGLQJ�DOJRULWKPV�WR�FRPSUHVV�QXPEHUV²VHTXHQFHV�RI�ELWV²DQG�WKRVH�
DOJRULWKPV�WUDFH�WKHLU�OLQHDJH�WR�6KDQQRQ¶V�RULJLQDO������SDSHU��
� 7KH�ILUVW�RI�WKHVH��QRZ�FDOOHG�6KDQQRQ�)DQR�FRGLQJ��FDPH�IURP�KLV�



FROOHDJXH�5REHUW�0��)DQR��,W�EHJDQ�ZLWK�WKH�VLPSOH�LGHD�RI�DVVLJQLQJ�VKRUW�
FRGHV�WR�IUHTXHQW�V\PEROV��DV�LQ�0RUVH�FRGH��7KH\�NQHZ�WKHLU�PHWKRG�ZDV�
QRW�RSWLPDO��KRZHYHU��LW�FRXOG�QRW�EH�UHOLHG�RQ�WR�SURGXFH�WKH�VKRUWHVW�
SRVVLEOH�PHVVDJHV��:LWKLQ�WKUHH�\HDUV�LW�ZDV�VXUSDVVHG�E\�ZRUN�RI�D�
JUDGXDWH�VWXGHQW�RI�)DQR¶V�DW�0,7��'DYLG�+XIIPDQ��,Q�WKH�GHFDGHV�VLQFH��
YHUVLRQV�RI�WKH�+XIIPDQ�FRGLQJ�DOJRULWKP�KDYH�VTXHH]HG�PDQ\��PDQ\�
E\WHV��
� 5D\�6RORPRQRII��D�FKLOG�RI�5XVVLDQ�LPPLJUDQWV�ZKR�VWXGLHG�DW�WKH�
8QLYHUVLW\�RI�&KLFDJR��HQFRXQWHUHG�6KDQQRQ¶V�ZRUN�LQ�WKH�HDUO\�����V�
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$ORQJ�ZLWK�WKH�SKRQRJUDSK�UHFRUG�DUH�D�FDUWULGJH�DQG�QHHGOH�DQG�D�EULHI�
SLFWRJUDSKLF�LQVWUXFWLRQ�PDQXDO��7KH�FRPPLWWHH�GLG�QRW�ERWKHU�ZLWK�D�
SKRQRJUDSK�SOD\HU�RU�D�VRXUFH�RI�HOHFWULFDO�SRZHU��0D\EH�WKH�DOLHQV�ZLOO�
ILQG�D�ZD\�WR�FRQYHUW�WKRVH�DQDORJ�PHWDOOLF�JURRYHV�LQWR�ZDYHV�LQ�
ZKDWHYHU�IOXLG�VHUYHV�DV�WKHLU�DWPRVSKHUH²RU�LQWR�VRPH�RWKHU�VXLWDEOH�
LQSXW�IRU�WKHLU�DOLHQ�VHQVHV��
�



� �
� 7+(�³*2/'(1�5(&25'´�672:('�$%2$5'�7+(�92<$*(5�
63$&(&5$)7��,OOXVWUDWLRQ�FUHGLW�������
�
� :RXOG�WKH\�UHFRJQL]H�WKH�LQWULFDWH�SDWWHUQHG�VWUXFWXUH�RI�WKH�%DFK�
SUHOXGH��VD\���DV�GLVWLQFW�IURP�WKH�OHVV�LQWHUHVWLQJ��PRUH�UDQGRP�FKDWWHU�RI�
FULFNHWV"�:RXOG�WKH�VKHHW�PXVLF�FRQYH\�D�FOHDUHU�PHVVDJH²WKH�ZULWWHQ�
QRWHV�FRQWDLQLQJ��DIWHU�DOO��WKH�HVVHQFH�RI�%DFK¶V�FUHDWLRQ"�$QG��PRUH�
JHQHUDOO\��ZKDW�NLQG�RI�NQRZOHGJH�ZRXOG�EH�QHHGHG�DW�WKH�IDU�HQG�RI�WKH�
OLQH²ZKDW�NLQG�RI�FRGH�ERRN²WR�GHFLSKHU�WKH�PHVVDJH"�$Q�DSSUHFLDWLRQ�
RI�FRXQWHUSRLQW�DQG�YRLFH�OHDGLQJ"�$�VHQVH�RI�WKH�WRQDO�FRQWH[W�DQG�
SHUIRUPDQFH�SUDFWLFHV�RI�WKH�(XURSHDQ�%DURTXH"�7KH�VRXQGV²WKH�
QRWHV²FRPH�LQ�JURXSV��WKH\�IRUP�VKDSHV��FDOOHG�PHORGLHV��WKH\�REH\�WKH�
UXOHV�RI�DQ�LPSOLFLW�JUDPPDU��'RHV�WKH�PXVLF�FDUU\�LWV�RZQ�ORJLF�ZLWK�LW��



LQGHSHQGHQW�RI�JHRJUDSK\�DQG�KLVWRU\"�2Q�HDUWK��PHDQZKLOH��ZLWKLQ�D�IHZ�
\HDUV��HYHQ�EHIRUH�WKH�9R\DJHUV�KDG�VDLOHG�SDVW�WKH�VRODU�V\VWHP¶V�HGJH��
PXVLF�ZDV�VHOGRP�UHFRUGHG�LQ�DQDORJ�IRUP�DQ\PRUH��%HWWHU�WR�VWRUH�WKH�
VRXQGV�RI�WKH�:HOO�7HPSHUHG�&ODYLHU�DV�ELWV��WKH�ZDYHIRUPV�GLVFUHWL]HG�
ZLWKRXW�ORVV�DV�SHU�WKH�6KDQQRQ�VDPSOLQJ�WKHRUHP��DQG�WKH�LQIRUPDWLRQ�
SUHVHUYHG�LQ�GR]HQV�RI�SODXVLEOH�PHGLD��
� ,Q�WHUPV�RI�ELWV��D�%DFK�SUHOXGH�PLJKW�QRW�VHHP�WR�KDYH�PXFK�
LQIRUPDWLRQ�DW�DOO��$V�SHQQHG�E\�%DFK�RQ�WZR�PDQXVFULSW�SDJHV��WKLV�RQH�
DPRXQWV�WR�VL[�KXQGUHG�QRWHV��FKDUDFWHUV�LQ�D�VPDOO�DOSKDEHW��$V�*OHQQ�
*RXOG�SOD\HG�LW�RQ�D�SLDQR�LQ�����²DGGLQJ�WKH�SHUIRUPHU¶V�OD\HUV�RI�
QXDQFH�DQG�YDULDWLRQ�WR�WKH�EDUH�LQVWUXFWLRQV²LW�ODVWV�D�PLQXWH�DQG�
WKLUW\�VL[�VHFRQGV��7KH�VRXQG�RI�WKDW�SHUIRUPDQFH��UHFRUGHG�RQWR�D�&'��
PLFURVFRSLF�SLWV�EXUQHG�E\�D�ODVHU�RQWR�D�VOLP�GLVF�RI�SRO\FDUERQDWH�
SODVWLF��FRPSULVHV�����PLOOLRQ�ELWV��%XW�WKLV�ELWVWUHDP�FDQ�EH�FRPSUHVVHG�
FRQVLGHUDEO\�ZLWK�QR�ORVV�RI�LQIRUPDWLRQ��$OWHUQDWLYHO\��WKH�SUHOXGH�ILWV�RQ�
D�VPDOO�SOD\HU�SLDQR�UROO��GHVFHQGDQW�RI�-DFTXDUG¶V�ORRP��SUHGHFHVVRU�RI�
SXQFKHG�FDUG�FRPSXWLQJ���HQFRGHG�HOHFWURQLFDOO\�ZLWK�WKH�0,',�SURWRFRO��
LW�XVHV�D�IHZ�WKRXVDQGV�ELWV��(YHQ�WKH�EDVLF�VL[�KXQGUHG�FKDUDFWHU�
PHVVDJH�KDV�WUHPHQGRXV�UHGXQGDQF\��XQYDU\LQJ�WHPSR��XQLIRUP�WLPEUH��
MXVW�D�EULHI�PHORGLF�SDWWHUQ��D�ZRUG��UHSHDWHG�RYHU�DQG�RYHU�ZLWK�VOLJKW�
YDULDWLRQV�WLOO�WKH�ILQDO�EDUV��,W�LV�IDPRXVO\��GHFHSWLYHO\�VLPSOH��7KH�YHU\�
UHSHWLWLRQ�FUHDWHV�H[SHFWDWLRQV�DQG�EUHDNV�WKHP��+DUGO\�DQ\WKLQJ�KDSSHQV��
DQG�HYHU\WKLQJ�LV�D�VXUSULVH��³,PPRUWDO�EURNHQ�FKRUGV�RI�UDGLDQWO\�ZKLWH�
KDUPRQLHV�´�VDLG�:DQGD�/DQGRZVND��,W�LV�VLPSOH�WKH�ZD\�D�5HPEUDQGW�
GUDZLQJ�LV�VLPSOH��,W�GRHV�D�ORW�ZLWK�D�OLWWOH��,V�LW�WKHQ�ULFK�LQ�LQIRUPDWLRQ"�
&HUWDLQ�PXVLF�FRXOG�EH�FRQVLGHUHG�LQIRUPDWLRQ�SRRU��$W�RQH�H[WUHPH�-RKQ�
&DJH¶V�FRPSRVLWLRQ�WLWOHG��ƍ��Ǝ�FRQWDLQV�QR�³QRWHV´�DW�DOO��MXVW�IRXU�
PLQXWHV�DQG�WKLUW\�WKUHH�VHFRQGV�RI�QHDU�VLOHQFH��DV�WKH�SLHFH�DEVRUEV�WKH�
DPELHQW�VRXQGV�DURXQG�WKH�VWLOO�SLDQLVW²WKH�OLVWHQHUV¶�VKLIWLQJ�LQ�WKHLU�
VHDWV��UXVWOLQJ�FORWKHV��EUHDWKLQJ��VLJKLQJ��
�



� �
�
� +RZ�PXFK�LQIRUPDWLRQ�LQ�WKH�%DFK�&�PDMRU�3UHOXGH"�$V�D�VHW�RI�
SDWWHUQV��LQ�WLPH�DQG�IUHTXHQF\��LW�FDQ�EH�DQDO\]HG��WUDFHG��DQG�XQGHUVWRRG��
EXW�RQO\�XS�WR�D�SRLQW��,Q�PXVLF��DV�LQ�SRHWU\��DV�LQ�DQ\�DUW��SHUIHFW�
XQGHUVWDQGLQJ�LV�PHDQW�WR�UHPDLQ�HOXVLYH��,I�RQH�FRXOG�ILQG�WKH�ERWWRP�LW�
ZRXOG�EH�D�ERUH��
� ,Q�D�ZD\��WKHQ��WKH�XVH�RI�PLQLPDO�SURJUDP�VL]H�WR�GHILQH�FRPSOH[LW\�
VHHPV�SHUIHFW²D�ILWWLQJ�DSRJHH�IRU�6KDQQRQ�LQIRUPDWLRQ�WKHRU\��,Q�
DQRWKHU�ZD\�LW�UHPDLQV�GHHSO\�XQVDWLVI\LQJ��7KLV�LV�SDUWLFXODUO\�VR�ZKHQ�
WXUQLQJ�WR�WKH�ELJ�TXHVWLRQV²RQH�PLJKW�VD\��WKH�KXPDQ�TXHVWLRQV²RI�DUW��
RI�ELRORJ\��RI�LQWHOOLJHQFH��
� $FFRUGLQJ�WR�WKLV�PHDVXUH��D�PLOOLRQ�]HURHV�DQG�D�PLOOLRQ�FRLQ�WRVVHV�
OLH�DW�RSSRVLWH�HQGV�RI�WKH�VSHFWUXP��7KH�HPSW\�VWULQJ�LV�DV�VLPSOH�DV�FDQ�
EH��WKH�UDQGRP�VWULQJ�LV�PD[LPDOO\�FRPSOH[��7KH�]HURHV�FRQYH\�QR�
LQIRUPDWLRQ��FRLQ�WRVVHV�SURGXFH�WKH�PRVW�LQIRUPDWLRQ�SRVVLEOH��<HW�WKHVH�
H[WUHPHV�KDYH�VRPHWKLQJ�LQ�FRPPRQ��7KH\�DUH�GXOO��7KH\�KDYH�QR�YDOXH��
,I�HLWKHU�RQH�ZHUH�D�PHVVDJH�IURP�DQRWKHU�JDOD[\��ZH�ZRXOG�DWWULEXWH�QR�
LQWHOOLJHQFH�WR�WKH�VHQGHU��,I�WKH\�ZHUH�PXVLF��WKH\�ZRXOG�EH�HTXDOO\�



ZRUWKOHVV��
� (YHU\WKLQJ�ZH�FDUH�DERXW�OLHV�VRPHZKHUH�LQ�WKH�PLGGOH��ZKHUH�
SDWWHUQ�DQG�UDQGRPQHVV�LQWHUODFH��
� &KDLWLQ�DQG�D�FROOHDJXH��&KDUOHV�+��%HQQHWW��VRPHWLPHV�GLVFXVVHG�
WKHVH�PDWWHUV�DW�,%0¶V�UHVHDUFK�FHQWHU�LQ�<RUNWRZQ�+HLJKWV��1HZ�<RUN��
2YHU�D�SHULRG�RI�\HDUV��%HQQHWW�GHYHORSHG�D�QHZ�PHDVXUH�RI�YDOXH��ZKLFK�
KH�FDOOHG�³ORJLFDO�GHSWK�´�%HQQHWW¶V�LGHD�RI�GHSWK�LV�FRQQHFWHG�WR�
FRPSOH[LW\�EXW�RUWKRJRQDO�WR�LW��,W�LV�PHDQW�WR�FDSWXUH�WKH�XVHIXOQHVV�RI�D�
PHVVDJH��ZKDWHYHU�XVHIXOQHVV�PLJKW�PHDQ�LQ�DQ\�SDUWLFXODU�GRPDLQ��
³)URP�WKH�HDUOLHVW�GD\V�RI�LQIRUPDWLRQ�WKHRU\�LW�KDV�EHHQ�DSSUHFLDWHG�WKDW�
LQIRUPDWLRQ�SHU�VH�LV�QRW�D�JRRG�PHDVXUH�RI�PHVVDJH�YDOXH�´Ƈ�KH�ZURWH��
ILQDOO\�SXEOLVKLQJ�KLV�VFKHPH�LQ�������
�
� $�W\SLFDO�VHTXHQFH�RI�FRLQ�WRVVHV�KDV�KLJK�LQIRUPDWLRQ�FRQWHQW�EXW�
OLWWOH�YDOXH��DQ�HSKHPHULV��JLYLQJ�WKH�SRVLWLRQV�RI�WKH�PRRQ�DQG�SODQHWV�
HYHU\�GD\�IRU�D�KXQGUHG�\HDUV��KDV�QR�PRUH�LQIRUPDWLRQ�WKDQ�WKH�HTXDWLRQV�
RI�PRWLRQ�DQG�LQLWLDO�FRQGLWLRQV�IURP�ZKLFK�LW�ZDV�FDOFXODWHG��EXW�VDYHV�LWV�
RZQHU�WKH�HIIRUW�RI�UHFDOFXODWLQJ�WKHVH�SRVLWLRQV��
�
� 7KH�DPRXQW�RI�ZRUN�LW�WDNHV�WR�FRPSXWH�VRPHWKLQJ�KDG�EHHQ�PRVWO\�
GLVUHJDUGHG²VHW�DVLGH²LQ�DOO�WKH�WKHRUL]LQJ�EDVHG�RQ�7XULQJ�PDFKLQHV��
ZKLFK�ZRUN��DIWHU�DOO��VR�SORGGLQJO\��%HQQHWW�EURXJKW�LW�EDFN��7KHUH�LV�QR�
ORJLFDO�GHSWK�LQ�WKH�SDUWV�RI�D�PHVVDJH�WKDW�DUH�VKHHU�UDQGRPQHVV�DQG�
XQSUHGLFWDELOLW\��QRU�LV�WKHUH�ORJLFDO�GHSWK�LQ�REYLRXV�UHGXQGDQF\²SODLQ�
UHSHWLWLRQ�DQG�FRS\LQJ��5DWKHU��KH�SURSRVHG��WKH�YDOXH�RI�D�PHVVDJH�OLHV�LQ�
³ZKDW�PLJKW�EH�FDOOHG�LWV�EXULHG�UHGXQGDQF\²SDUWV�SUHGLFWDEOH�RQO\�ZLWK�
GLIILFXOW\��WKLQJV�WKH�UHFHLYHU�FRXOG�LQ�SULQFLSOH�KDYH�ILJXUHG�RXW�ZLWKRXW�
EHLQJ�WROG��EXW�RQO\�DW�FRQVLGHUDEOH�FRVW�LQ�PRQH\��WLPH��RU�FRPSXWDWLRQ�´�
:KHQ�ZH�YDOXH�DQ�REMHFW¶V�FRPSOH[LW\��RU�LWV�LQIRUPDWLRQ�FRQWHQW��ZH�DUH�
VHQVLQJ�D�OHQJWK\�KLGGHQ�FRPSXWDWLRQ��7KLV�PLJKW�EH�WUXH�RI�PXVLF�RU�D�
SRHP�RU�D�VFLHQWLILF�WKHRU\�RU�D�FURVVZRUG�SX]]OH��ZKLFK�JLYHV�LWV�VROYHU�
SOHDVXUH�ZKHQ�LW�LV�QHLWKHU�WRR�FU\SWLF�QRU�WRR�VKDOORZ��EXW�VRPHZKHUH�LQ�
EHWZHHQ��



� 0DWKHPDWLFLDQV�DQG�ORJLFLDQV�KDG�GHYHORSHG�D�WHQGHQF\�WR�WKLQN�RI�
LQIRUPDWLRQ�SURFHVVLQJ�DV�IUHH²QRW�OLNH�SXPSLQJ�ZDWHU�RU�FDUU\LQJ�VWRQHV��
,Q�RXU�WLPH��LW�FHUWDLQO\�KDV�JRWWHQ�FKHDS��%XW�LW�HPERGLHV�ZRUN�DIWHU�DOO��
DQG�%HQQHWW�VXJJHVWV�WKDW�ZH�UHFRJQL]H�WKLV�ZRUN��UHFNRQ�LWV�H[SHQVH�LQ�
XQGHUVWDQGLQJ�FRPSOH[LW\��³7KH�PRUH�VXEWOH�VRPHWKLQJ�LV��WKH�KDUGHU�LW�LV�
WR�GLVFRYHU�´�%HQQHWW�VD\V��+H�DSSOLHG�WKH�LGHD�RI�ORJLFDO�GHSWK�WR�WKH�
SUREOHP�RI�VHOI�RUJDQL]DWLRQ��WKH�TXHVWLRQ�RI�KRZ�FRPSOH[�VWUXFWXUHV�
GHYHORS�LQ�QDWXUH��(YROXWLRQ�VWDUWV�ZLWK�VLPSOH�LQLWLDO�FRQGLWLRQV��
FRPSOH[LW\�DULVHV��DSSDUHQWO\�EXLOGLQJ�RQ�LWVHOI��:KDWHYHU�WKH�EDVLF�
SURFHVVHV�LQYROYHG��SK\VLFDO�RU�ELRORJLFDO��VRPHWKLQJ�LV�XQGHU�ZD\�WKDW�
EHJLQV�WR�UHVHPEOH�FRPSXWDWLRQ��
� Ƈ�³2XU�GHILQLWLRQ�RI�WKH�TXDQWLW\�RI�LQIRUPDWLRQ�KDV�WKH�DGYDQWDJH�
WKDW�LW�UHIHUV�WR�LQGLYLGXDO�REMHFWV�DQG�QRW�WR�REMHFWV�WUHDWHG�DV�PHPEHUV�RI�
D�VHW�RI�REMHFWV�ZLWK�D�SUREDELOLW\�GLVWULEXWLRQ�JLYHQ�RQ�LW��7KH�
SUREDELOLVWLF�GHILQLWLRQ�FDQ�EH�FRQYLQFLQJO\�DSSOLHG�WR�WKH�LQIRUPDWLRQ�
FRQWDLQHG��IRU�H[DPSOH��LQ�D�VWUHDP�RI�FRQJUDWXODWRU\�WHOHJUDPV��%XW�LW�
ZRXOG�QRW�EH�FOHDU�KRZ�WR�DSSO\�LW��IRU�H[DPSOH��WR�DQ�HVWLPDWH�RI�WKH�
TXDQWLW\�RI�LQIRUPDWLRQ�FRQWDLQHG�LQ�D�QRYHO�RU�LQ�WKH�WUDQVODWLRQ�RI�D�
QRYHO�LQWR�DQRWKHU�ODQJXDJH�UHODWLYH�WR�WKH�RULJLQDO�´�
� Ƈ������ ���������� ����������
� Ƈ�0RUH�SUHFLVHO\��LW�ORRNHG�OLNH�WKLV��³7KH�ILQLWH�ELQDU\�VHTXHQFH�6�
ZLWK�WKH�ILUVW�SURRI�WKDW�6�FDQQRW�EH�GHVFULEHG�E\�D�7XULQJ�PDFKLQH�ZLWK�Q�
VWDWHV�RU�OHVV´�LV�D��ORJ��Q�F)�±VWDWH�GHVFULSWLRQ�RI�6��
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(It from Bit)�
�
� 7KH�PRUH�HQHUJ\��WKH�IDVWHU�WKH�ELWV�IOLS��(DUWK��DLU��ILUH��DQG�ZDWHU�LQ�
WKH�HQG�DUH�DOO�PDGH�RI�HQHUJ\��EXW�WKH�GLIIHUHQW�IRUPV�WKH\�WDNH�DUH�
GHWHUPLQHG�E\�LQIRUPDWLRQ��7R�GR�DQ\WKLQJ�UHTXLUHV�HQHUJ\��7R�VSHFLI\�
ZKDW�LV�GRQH�UHTXLUHV�LQIRUPDWLRQ��
� ²6HWK�/OR\G�������Ƈ�
�
� 48$1780�0(&+$1,&6�+$6�:($7+(5('�LQ�LWV�VKRUW�KLVWRU\�
PRUH�FULVHV��FRQWURYHUVLHV��LQWHUSUHWDWLRQV��WKH�&RSHQKDJHQ��WKH�%RKP��WKH�
0DQ\�:RUOGV��WKH�0DQ\�0LQGV���IDFWLRQDO�LPSORVLRQV��DQG�JHQHUDO�
SKLORVRSKLFDO�EUHDVW�EHDWLQJ�WKDQ�DQ\�RWKHU�VFLHQFH��,W�LV�KDSSLO\�ULGGOHG�
ZLWK�P\VWHULHV��,W�EOLWKHO\�GLVUHJDUGV�KXPDQ�LQWXLWLRQ��$OEHUW�(LQVWHLQ�GLHG�
XQUHFRQFLOHG�WR�LWV�FRQVHTXHQFHV��DQG�5LFKDUG�)H\QPDQ�ZDV�QRW�MRNLQJ�
ZKHQ�KH�VDLG�QR�RQH�XQGHUVWDQGV�LW��3HUKDSV�DUJXPHQWV�DERXW�WKH�QDWXUH�RI�
UHDOLW\�DUH�WR�EH�H[SHFWHG��TXDQWXP�SK\VLFV��VR�XQFDQQLO\�VXFFHVVIXO�LQ�
SUDFWLFH��GHDOV�LQ�WKHRU\�ZLWK�WKH�IRXQGDWLRQV�RI�DOO�WKLQJV��DQG�LWV�RZQ�
IRXQGDWLRQV�DUH�FRQWLQXDOO\�EHLQJ�UHEXLOW��(YHQ�VR��WKH�IHUPHQW�VRPHWLPHV�
VHHPV�PRUH�UHOLJLRXV�WKDQ�VFLHQWLILF��
� ³+RZ�GLG�WKLV�FRPH�DERXW"´Ƈ�DVNV�&KULVWRSKHU�)XFKV��D�TXDQWXP�
WKHRULVW�DW�%HOO�/DEV�DQG�WKHQ�WKH�3HULPHWHU�,QVWLWXWH�LQ�&DQDGD��
�
� *R�WR�DQ\�PHHWLQJ��DQG�LW�LV�OLNH�EHLQJ�LQ�D�KRO\�FLW\�LQ�JUHDW�WXPXOW��
<RX�ZLOO�ILQG�DOO�WKH�UHOLJLRQV�ZLWK�DOO�WKHLU�SULHVWV�SLWWHG�LQ�KRO\�ZDU²WKH�
%RKPLDQV��WKH�&RQVLVWHQW�+LVWRULDQV��WKH�7UDQVDFWLRQDOLVWV��WKH�
6SRQWDQHRXV�&ROODSVHDQV��WKH�(LQVHOHFWLRQLVWV��WKH�&RQWH[WXDO�2EMHFWLYLVWV��
WKH�RXWULJKW�(YHUHWWLFV��DQG�PDQ\�PRUH�EH\RQG�WKDW��7KH\�DOO�GHFODUH�WR�
VHH�WKH�OLJKW��WKH�XOWLPDWH�OLJKW��(DFK�WHOOV�XV�WKDW�LI�ZH�ZLOO�DFFHSW�WKHLU�
VROXWLRQ�DV�RXU�VDYLRU��WKHQ�ZH�WRR�ZLOO�VHH�WKH�OLJKW��
�
� ,W�LV�WLPH��KH�VD\V��WR�VWDUW�IUHVK��7KURZ�DZD\�WKH�H[LVWLQJ�TXDQWXP�



D[LRPV��H[TXLVLWH�DQG�PDWKHPDWLFDO�DV�WKH\�DUH��DQG�WXUQ�WR�GHHS�SK\VLFDO�
SULQFLSOHV��³7KRVH�SULQFLSOHV�VKRXOG�EH�FULVS��WKH\�VKRXOG�EH�FRPSHOOLQJ��
7KH\�VKRXOG�VWLU�WKH�VRXO�´�$QG�ZKHUH�VKRXOG�WKHVH�SK\VLFDO�SULQFLSOHV�EH�
IRXQG"�)XFKV�DQVZHUV�KLV�RZQ�TXHVWLRQ��LQ�TXDQWXP�LQIRUPDWLRQ�WKHRU\��
� ³7KH�UHDVRQ�LV�VLPSOH��DQG�,�WKLQN�LQHVFDSDEOH�´Ƈ�KH�GHFODUHV��
³4XDQWXP�PHFKDQLFV�KDV�DOZD\V�EHHQ�DERXW�LQIRUPDWLRQ��LW�LV�MXVW�WKDW�WKH�
SK\VLFV�FRPPXQLW\�KDV�IRUJRWWHQ�WKLV�´�
�

� �
� 9,68$/�$,'�%<�&+5,6723+(5�)8&+6��,OOXVWUDWLRQ�FUHGLW�������
�
� 2QH�ZKR�GLG�QRW�IRUJHW²RU�ZKR�UHGLVFRYHUHG�LW²ZDV�-RKQ�
$UFKLEDOG�:KHHOHU��SLRQHHU�RI�QXFOHDU�ILVVLRQ��VWXGHQW�RI�%RKU�DQG�WHDFKHU�
RI�)H\QPDQ��QDPHU�RI�EODFN�KROHV��WKH�ODVW�JLDQW�RI�WZHQWLHWK�FHQWXU\�



SK\VLFV��:KHHOHU�ZDV�JLYHQ�WR�HSLJUDPV�DQG�JQRPLF�XWWHUDQFHV��$�EODFN�
KROH�KDV�QR�KDLU�ZDV�KLV�IDPRXV�ZD\�RI�VWDWLQJ�WKDW�QRWKLQJ�EXW�PDVV��
FKDUJH��DQG�VSLQ�FDQ�EH�SHUFHLYHG�IURP�RXWVLGH��³,W�WHDFKHV�XV�´�KH�ZURWH��
³WKDW�VSDFH�FDQ�EH�FUXPSOHG�OLNH�D�SLHFH�RI�SDSHU�LQWR�DQ�LQILQLWHVLPDO�GRW��
WKDW�WLPH�FDQ�EH�H[WLQJXLVKHG�OLNH�D�EORZQ�RXW�IODPH��DQG�WKDW�WKH�ODZV�RI�
SK\VLFV�WKDW�ZH�UHJDUG�DV�µVDFUHG�¶�DV�LPPXWDEOH��DUH�DQ\WKLQJ�EXW�´Ƈ�,Q�
�����KH�RIIHUHG�KLV�ILQDO�FDWFKSKUDVH��,W�IURP�%LW��+LV�YLHZ�ZDV�H[WUHPH��
,W�ZDV�LPPDWHULDOLVW��LQIRUPDWLRQ�ILUVW��HYHU\WKLQJ�HOVH�ODWHU��³2WKHUZLVH�
SXW�´Ƈ�KH�VDLG��
�
� HYHU\�LW²HYHU\�SDUWLFOH��HYHU\�ILHOG�RI�IRUFH��HYHQ�WKH�VSDFH�WLPH�
FRQWLQXXP�LWVHOI²GHULYHV�LWV�IXQFWLRQ��LWV�PHDQLQJ��LWV�YHU\�
H[LVWHQFH�«�IURP�ELWV��
�
� :K\�GRHV�QDWXUH�DSSHDU�TXDQWL]HG"�%HFDXVH�LQIRUPDWLRQ�LV�
TXDQWL]HG��7KH�ELW�LV�WKH�XOWLPDWH�XQVSOLWWDEOH�SDUWLFOH��
� $PRQJ�WKH�SK\VLFV�SKHQRPHQD�WKDW�SXVKHG�LQIRUPDWLRQ�IURQW�DQG�
FHQWHU��QRQH�ZHUH�PRUH�VSHFWDFXODU�WKDQ�EODFN�KROHV��$W�ILUVW��RI�FRXUVH��
WKH\�KDG�QRW�VHHPHG�WR�LQYROYH�LQIRUPDWLRQ�DW�DOO��
� %ODFN�KROHV�ZHUH�WKH�EUDLQFKLOG�RI�(LQVWHLQ��WKRXJK�KH�GLG�QRW�OLYH�WR�
NQRZ�DERXW�WKHP��+H�HVWDEOLVKHG�E\������WKDW�OLJKW�PXVW�VXEPLW�WR�WKH�
SXOO�RI�JUDYLW\��WKDW�JUDYLW\�FXUYHV�WKH�IDEULF�RI�VSDFHWLPH��DQG�WKDW�D�
VXIILFLHQW�PDVV��FRPSDFWHG�WRJHWKHU��DV�LQ�D�GHQVH�VWDU��ZRXOG�FROODSVH�
XWWHUO\��LQWHQVLI\LQJ�LWV�RZQ�JUDYLW\�DQG�FRQWUDFWLQJ�ZLWKRXW�OLPLW��,W�WRRN�
DOPRVW�D�KDOI�FHQWXU\�PRUH�WR�IDFH�XS�WR�WKH�FRQVHTXHQFHV��EHFDXVH�WKH\�
DUH�VWUDQJH��$Q\WKLQJ�JRHV�LQ��QRWKLQJ�FRPHV�RXW��$W�WKH�FHQWHU�OLHV�WKH�
VLQJXODULW\��'HQVLW\�EHFRPHV�LQILQLWH��JUDYLW\�EHFRPHV�LQILQLWH��VSDFHWLPH�
FXUYHV�LQILQLWHO\��7LPH�DQG�VSDFH�DUH�LQWHUFKDQJHG��%HFDXVH�QR�OLJKW��QR�
VLJQDO�RI�DQ\�NLQG��FDQ�HVFDSH�WKH�LQWHULRU��VXFK�WKLQJV�DUH�TXLQWHVVHQWLDOO\�
LQYLVLEOH��:KHHOHU�EHJDQ�FDOOLQJ�WKHP�³EODFN�KROHV´�LQ�������$VWURQRPHUV�
DUH�VXUH�WKH\�KDYH�IRXQG�VRPH��E\�JUDYLWDWLRQDO�LQIHUHQFH��DQG�QR�RQH�FDQ�
HYHU�NQRZ�ZKDW�LV�LQVLGH��
� $W�ILUVW�DVWURSK\VLFLVWV�IRFXVHG�RQ�PDWWHU�DQG�HQHUJ\�IDOOLQJ�LQ��/DWHU�



WKH\�EHJDQ�WR�ZRUU\�DERXW�WKH�LQIRUPDWLRQ��$�SUREOHP�DURVH�ZKHQ�
6WHSKHQ�+DZNLQJ��DGGLQJ�TXDQWXP�HIIHFWV�WR�WKH�XVXDO�FDOFXODWLRQV�RI�
JHQHUDO�UHODWLYLW\��DUJXHG�LQ������WKDW�EODFN�KROHV�VKRXOG��DIWHU�DOO��UDGLDWH�
SDUWLFOHV²D�FRQVHTXHQFH�RI�TXDQWXP�IOXFWXDWLRQV�QHDU�WKH�HYHQW�KRUL]RQ�Ƈ�
%ODFN�KROHV�VORZO\�HYDSRUDWH��LQ�RWKHU�ZRUGV��7KH�SUREOHP�ZDV�WKDW�
+DZNLQJ�UDGLDWLRQ�LV�IHDWXUHOHVV�DQG�GXOO��,W�LV�WKHUPDO�UDGLDWLRQ²KHDW��
%XW�PDWWHU�IDOOLQJ�LQWR�WKH�EODFN�KROH�FDUULHV�LQIRUPDWLRQ��LQ�LWV�YHU\�
VWUXFWXUH��LWV�RUJDQL]DWLRQ��LWV�TXDQWXP�VWDWHV²LQ�WHUPV�RI�VWDWLVWLFDO�
PHFKDQLFV��LWV�DFFHVVLEOH�PLFURVWDWHV��$V�ORQJ�DV�WKH�PLVVLQJ�LQIRUPDWLRQ�
VWD\HG�RXW�RI�UHDFK�EH\RQG�WKH�HYHQW�KRUL]RQ��SK\VLFLVWV�GLG�QRW�KDYH�WR�
ZRUU\�DERXW�LW��7KH\�FRXOG�VD\�LW�ZDV�LQDFFHVVLEOH�EXW�QRW�REOLWHUDWHG��³$OO�
FRORXUV�ZLOO�DJUHH�LQ�WKH�GDUN�´�DV�)UDQFLV�%DFRQ�VDLG�LQ�������
� 7KH�RXWERXQG�+DZNLQJ�UDGLDWLRQ�FDUULHV�QR�LQIRUPDWLRQ��KRZHYHU��,I�
WKH�EODFN�KROH�HYDSRUDWHV��ZKHUH�GRHV�WKH�LQIRUPDWLRQ�JR"�$FFRUGLQJ�WR�
TXDQWXP�PHFKDQLFV��LQIRUPDWLRQ�PD\�QHYHU�EH�GHVWUR\HG��7KH�
GHWHUPLQLVWLF�ODZV�RI�SK\VLFV�UHTXLUH�WKH�VWDWHV�RI�D�SK\VLFDO�V\VWHP�DW�RQH�
LQVWDQW�WR�GHWHUPLQH�WKH�VWDWHV�DW�WKH�QH[W�LQVWDQW��LQ�PLFURVFRSLF�GHWDLO��WKH�
ODZV�DUH�UHYHUVLEOH��DQG�LQIRUPDWLRQ�PXVW�EH�SUHVHUYHG��+DZNLQJ�ZDV�WKH�
ILUVW�WR�VWDWH�ILUPO\²HYHQ�DODUPLQJO\²WKDW�WKLV�ZDV�D�SUREOHP�
FKDOOHQJLQJ�WKH�YHU\�IRXQGDWLRQV�RI�TXDQWXP�PHFKDQLFV��7KH�ORVV�RI�
LQIRUPDWLRQ�ZRXOG�YLRODWH�XQLWDULW\��WKH�SULQFLSOH�WKDW�SUREDELOLWLHV�PXVW�
DGG�XS�WR�RQH��³*RG�QRW�RQO\�SOD\V�GLFH��+H�VRPHWLPHV�WKURZV�WKH�GLFH�
ZKHUH�WKH\�FDQQRW�EH�VHHQ�´�+DZNLQJ�VDLG��,Q�WKH�VXPPHU�RI�������KH�
VXEPLWWHG�D�SDSHU�WR�WKH�3K\VLFDO�5HYLHZ�ZLWK�D�GUDPDWLF�KHDGOLQH��³7KH�
%UHDNGRZQ�RI�3K\VLFV�LQ�*UDYLWDWLRQDO�&ROODSVH�´�7KH�MRXUQDO�KHOG�LW�IRU�
PRUH�WKDQ�D�\HDU�EHIRUH�SXEOLVKLQJ�LW�ZLWK�D�PLOGHU�WLWOH�Ƈ�
� $V�+DZNLQJ�H[SHFWHG��RWKHU�SK\VLFLVWV�REMHFWHG�YHKHPHQWO\��$PRQJ�
WKHP�ZDV�-RKQ�3UHVNLOO�DW�WKH�&DOLIRUQLD�,QVWLWXWH�RI�7HFKQRORJ\��ZKR�
FRQWLQXHG�WR�EHOLHYH�LQ�WKH�SULQFLSOH�WKDW�LQIRUPDWLRQ�FDQQRW�EH�ORVW��HYHQ�
ZKHQ�D�ERRN�JRHV�XS�LQ�IODPHV��LQ�SK\VLFLVWV¶�WHUPV��LI�\RX�FRXOG�WUDFN�
HYHU\�SKRWRQ�DQG�HYHU\�IUDJPHQW�RI�DVK��\RX�VKRXOG�EH�DEOH�WR�LQWHJUDWH�
EDFNZDUG�DQG�UHFRQVWUXFW�WKH�ERRN��³,QIRUPDWLRQ�ORVV�LV�KLJKO\�
LQIHFWLRXV�´Ƈ�ZDUQHG�3UHVNLOO�DW�D�&DOWHFK�7KHRU\�6HPLQDU��³,W�LV�YHU\�KDUG�



WR�PRGLI\�TXDQWXP�WKHRU\�VR�DV�WR�DFFRPPRGDWH�D�OLWWOH�ELW�RI�LQIRUPDWLRQ�
ORVV�ZLWKRXW�LW�OHDNLQJ�LQWR�DOO�SURFHVVHV�´�,Q������KH�PDGH�D�
PXFK�SXEOLFL]HG�ZDJHU�ZLWK�+DZNLQJ�WKDW�WKH�LQIRUPDWLRQ�PXVW�EH�
HVFDSLQJ�WKH�EODFN�KROH�VRPHKRZ��7KH\�EHW�DQ�HQF\FORSHGLD�RI�WKH�
ZLQQHU¶V�FKRLFH��³6RPH�SK\VLFLVWV�IHHO�WKH�TXHVWLRQ�RI�ZKDW�KDSSHQV�LQ�D�
EODFN�KROH�LV�DFDGHPLF�RU�HYHQ�WKHRORJLFDO��OLNH�FRXQWLQJ�DQJHOV�RQ�
SLQKHDGV�´Ƈ�VDLG�/HRQDUG�6XVVNLQG�RI�6WDQIRUG��VLGLQJ�ZLWK�3UHVNLOO��³%XW�
LW�LV�QRW�VR�DW�DOO��DW�VWDNH�DUH�WKH�IXWXUH�UXOHV�RI�SK\VLFV�´�2YHU�WKH�QH[W�
IHZ�\HDUV�D�FRUQXFRSLD�RI�VROXWLRQV�ZDV�SURSRVHG��+DZNLQJ�KLPVHOI�VDLG�
DW�RQH�SRLQW��³,�WKLQN�WKH�LQIRUPDWLRQ�SUREDEO\�JRHV�RII�LQWR�DQRWKHU�
XQLYHUVH��,�KDYH�QRW�EHHQ�DEOH�WR�VKRZ�LW�\HW�PDWKHPDWLFDOO\�´Ƈ�
� ,W�ZDV�QRW�XQWLO������WKDW�+DZNLQJ��WKHQ�VL[W\�WZR��UHYHUVHG�KLPVHOI�
DQG�FRQFHGHG�WKH�EHW��+H�DQQRXQFHG�WKDW�KH�KDG�IRXQG�D�ZD\�WR�VKRZ�WKDW�
TXDQWXP�JUDYLW\�LV�XQLWDU\�DIWHU�DOO�DQG�WKDW�LQIRUPDWLRQ�LV�SUHVHUYHG��+H�
DSSOLHG�D�IRUPDOLVP�RI�TXDQWXP�LQGHWHUPLQDF\²WKH�³VXP�RYHU�KLVWRULHV´�
SDWK�LQWHJUDOV�RI�5LFKDUG�)H\QPDQ²WR�WKH�YHU\�WRSRORJ\�RI�VSDFHWLPH�
DQG�GHFODUHG��LQ�HIIHFW��WKDW�EODFN�KROHV�DUH�QHYHU�XQDPELJXRXVO\�EODFN��
³7KH�FRQIXVLRQ�DQG�SDUDGR[�DURVH�EHFDXVH�SHRSOH�WKRXJKW�FODVVLFDOO\�LQ�
WHUPV�RI�D�VLQJOH�WRSRORJ\�IRU�VSDFH�WLPH�´�KH�ZURWH�Ƈ�+LV�QHZ�
IRUPXODWLRQ�VWUXFN�VRPH�SK\VLFLVWV�DV�FORXG\�DQG�OHIW�PDQ\�TXHVWLRQV�
XQDQVZHUHG��EXW�KH�ZDV�ILUP�RQ�RQH�SRLQW��³7KHUH�LV�QR�EDE\�XQLYHUVH�
EUDQFKLQJ�RII��DV�,�RQFH�WKRXJKW�´Ƈ�KH�ZURWH��³7KH�LQIRUPDWLRQ�UHPDLQV�
ILUPO\�LQ�RXU�XQLYHUVH��,¶P�VRUU\�WR�GLVDSSRLQW�VFLHQFH�ILFWLRQ�IDQV�´�+H�
JDYH�3UHVNLOO�D�FRS\�RI�7RWDO�%DVHEDOO��7KH�8OWLPDWH�%DVHEDOO�
(QF\FORSHGLD��ZHLJKLQJ�LQ�DW�������SDJHV²³IURP�ZKLFK�LQIRUPDWLRQ�FDQ�
EH�UHFRYHUHG�ZLWK�HDVH�´�KH�VDLG��³%XW�PD\EH�,�VKRXOG�KDYH�MXVW�JLYHQ�KLP�
WKH�DVKHV�´�
� &KDUOHV�%HQQHWW�FDPH�WR�TXDQWXP�LQIRUPDWLRQ�WKHRU\�E\�D�YHU\�
GLIIHUHQW�URXWH��/RQJ�EHIRUH�KH�GHYHORSHG�KLV�LGHD�RI�ORJLFDO�GHSWK��KH�ZDV�
WKLQNLQJ�DERXW�WKH�³WKHUPRG\QDPLFV�RI�FRPSXWDWLRQ´Ƈ²D�SHFXOLDU�WRSLF��
EHFDXVH�LQIRUPDWLRQ�SURFHVVLQJ�ZDV�PRVWO\�WUHDWHG�DV�GLVHPERGLHG��³7KH�
WKHUPRG\QDPLFV�RI�FRPSXWDWLRQ��LI�DQ\RQH�KDG�VWRSSHG�WR�ZRQGHU�DERXW�LW��
ZRXOG�SUREDEO\�KDYH�VHHPHG�QR�PRUH�XUJHQW�DV�D�WRSLF�RI�VFLHQWLILF�



LQTXLU\�WKDQ��VD\��WKH�WKHUPRG\QDPLFV�RI�ORYH�´�VD\V�%HQQHWW��,W�LV�OLNH�WKH�
HQHUJ\�RI�WKRXJKW��&DORULHV�PD\�EH�H[SHQGHG��EXW�QR�RQH�LV�FRXQWLQJ��
� 6WUDQJHU�VWLOO��%HQQHWW�WULHG�LQYHVWLJDWLQJ�WKH�WKHUPRG\QDPLFV�RI�WKH�
OHDVW�WKHUPRG\QDPLF�FRPSXWHU�RI�DOO²WKH�QRQH[LVWHQW��DEVWUDFW��LGHDOL]HG�
7XULQJ�PDFKLQH��7XULQJ�KLPVHOI�QHYHU�ZRUULHG�DERXW�KLV�WKRXJKW�
H[SHULPHQW�FRQVXPLQJ�DQ\�HQHUJ\�RU�UDGLDWLQJ�DQ\�KHDW�DV�LW�JRHV�DERXW�
LWV�EXVLQHVV�RI�PDUFKLQJ�XS�DQG�GRZQ�LPDJLQDU\�SDSHU�WDSHV��<HW�LQ�WKH�
HDUO\�����V�%HQQHWW�ZDV�WDONLQJ�DERXW�XVLQJ�7XULQJ�PDFKLQH�WDSHV�IRU�
IXHO��WKHLU�FDORULF�FRQWHQW�WR�EH�PHDVXUHG�LQ�ELWV��6WLOO�D�WKRXJKW�
H[SHULPHQW��RI�FRXUVH��PHDQW�WR�IRFXV�RQ�D�YHU\�UHDO�TXHVWLRQ��:KDW�LV�WKH�
SK\VLFDO�FRVW�RI�ORJLFDO�ZRUN"�³&RPSXWHUV�´�KH�ZURWH�SURYRFDWLYHO\��
³PD\�EH�WKRXJKW�RI�DV�HQJLQHV�IRU�WUDQVIRUPLQJ�IUHH�HQHUJ\�LQWR�ZDVWH�
KHDW�DQG�PDWKHPDWLFDO�ZRUN�´Ƈ�(QWURS\�VXUIDFHG�DJDLQ��$�WDSH�IXOO�RI�
]HURHV��RU�D�WDSH�HQFRGLQJ�WKH�ZRUNV�RI�6KDNHVSHDUH��RU�D�WDSH�UHKHDUVLQJ�
WKH�GLJLWV�RI�Ȇ��KDV�³IXHO�YDOXH�´�$�UDQGRP�WDSH�KDV�QRQH��
� %HQQHWW��WKH�VRQ�RI�WZR�PXVLF�WHDFKHUV��JUHZ�XS�LQ�WKH�:HVWFKHVWHU�
VXEXUEV�RI�1HZ�<RUN��KH�VWXGLHG�FKHPLVWU\�DW�%UDQGHLV�DQG�WKHQ�+DUYDUG�
LQ�WKH�����V��-DPHV�:DWVRQ�ZDV�DW�+DUYDUG�WKHQ��WHDFKLQJ�DERXW�WKH�
JHQHWLF�FRGH��DQG�%HQQHWW�ZRUNHG�IRU�KLP�RQH�\HDU�DV�D�WHDFKLQJ�DVVLVWDQW��
+H�JRW�KLV�GRFWRUDWH�LQ�PROHFXODU�G\QDPLFV��GRLQJ�FRPSXWHU�VLPXODWLRQV�
WKDW�UDQ�RYHUQLJKW�RQ�D�PDFKLQH�ZLWK�D�PHPRU\�RI�DERXW�WZHQW\�WKRXVDQG�
GHFLPDO�GLJLWV�DQG�JHQHUDWHG�RXWSXW�RQ�SDJHV�DQG�SDJHV�RI�IDQ�IROG�SDSHU��
/RRNLQJ�IRU�PRUH�FRPSXWLQJ�SRZHU�WR�FRQWLQXH�KLV�PROHFXODU�PRWLRQ�
UHVHDUFK��KH�ZHQW�WR�WKH�/DZUHQFH�/LYHUPRUH�/DERUDWRU\�LQ�%HUNHOH\��
&DOLIRUQLD��DQG�$UJRQQH�1DWLRQDO�/DERUDWRU\�LQ�,OOLQRLV��DQG�WKHQ�MRLQHG�
,%0�5HVHDUFK�LQ�������
� ,%0�GLG�QRW�PDQXIDFWXUH�7XULQJ�PDFKLQHV��RI�FRXUVH��%XW�DW�VRPH�
SRLQW�LW�GDZQHG�RQ�%HQQHWW�WKDW�D�VSHFLDO�SXUSRVH�7XULQJ�PDFKLQH�KDG�
DOUHDG\�EHHQ�IRXQG�LQ�QDWXUH��QDPHO\�51$�SRO\PHUDVH��+H�KDG�OHDUQHG�
DERXW�SRO\PHUDVH�GLUHFWO\�IURP�:DWVRQ��LW�LV�WKH�HQ]\PH�WKDW�FUDZOV�DORQJ�
D�JHQH²LWV�³WDSH´²WUDQVFULELQJ�WKH�'1$��,W�VWHSV�OHIW�DQG�ULJKW��LWV�
ORJLFDO�VWDWH�FKDQJHV�DFFRUGLQJ�WR�WKH�FKHPLFDO�LQIRUPDWLRQ�ZULWWHQ�LQ�
VHTXHQFH��DQG�LWV�WKHUPRG\QDPLF�EHKDYLRU�FDQ�EH�PHDVXUHG��



� ,Q�WKH�UHDO�ZRUOG�RI�����V�FRPSXWLQJ��KDUGZDUH�KDG�UDSLGO\�JURZQ�
WKRXVDQGV�RI�WLPHV�PRUH�HQHUJ\�HIILFLHQW�WKDQ�GXULQJ�WKH�HDUO\�
YDFXXP�WXEH�HUD��1RQHWKHOHVV��HOHFWURQLF�FRPSXWHUV�GLVVLSDWH�
FRQVLGHUDEOH�HQHUJ\�LQ�WKH�IRUP�RI�ZDVWH�KHDW��7KH�FORVHU�WKH\�FRPH�WR�
WKHLU�WKHRUHWLFDO�PLQLPXP�RI�HQHUJ\�XVH��WKH�PRUH�XUJHQWO\�VFLHQWLVWV�ZDQW�
WR�NQRZ�MXVW�ZKDW�WKDW�WKHRUHWLFDO�PLQLPXP�LV��9RQ�1HXPDQQ��ZRUNLQJ�
ZLWK�KLV�ELJ�FRPSXWHUV��PDGH�D�EDFN�RI�WKH�HQYHORSH�FDOFXODWLRQ�DV�HDUO\�
DV�������SURSRVLQJ�DQ�DPRXQW�RI�KHDW�WKDW�PXVW�EH�GLVVLSDWHG�³SHU�
HOHPHQWDU\�DFW�RI�LQIRUPDWLRQ��WKDW�LV�SHU�HOHPHQWDU\�GHFLVLRQ�RI�D�
WZR�ZD\�DOWHUQDWLYH�DQG�SHU�HOHPHQWDU\�WUDQVPLWWDO�RI�RQH�XQLW�RI�
LQIRUPDWLRQ�´Ƈ�+H�EDVHG�LW�RQ�WKH�PROHFXODU�ZRUN�GRQH�LQ�D�PRGHO�
WKHUPRG\QDPLF�V\VWHP�E\�0D[ZHOO¶V�GHPRQ��DV�UHLPDJLQHG�E\�/Hy�
6]LOiUG�Ƈ�9RQ�1HXPDQQ�VDLG�WKH�SULFH�LV�SDLG�E\�HYHU\�HOHPHQWDU\�DFW�RI�
LQIRUPDWLRQ�SURFHVVLQJ��HYHU\�FKRLFH�EHWZHHQ�WZR�DOWHUQDWLYHV��%\�WKH�
����V�WKLV�ZDV�JHQHUDOO\�DFFHSWHG��%XW�LW�ZDV�ZURQJ��
� 9RQ�1HXPDQQ¶V�HUURU�ZDV�GLVFRYHUHG�E\�WKH�VFLHQWLVW�ZKR�EHFDPH�
%HQQHWW¶V�PHQWRU�DW�,%0��5ROI�/DQGDXHU��DQ�H[LOH�IURP�1D]L�*HUPDQ\�Ƈ�
/DQGDXHU�GHYRWHG�KLV�FDUHHU�WR�HVWDEOLVKLQJ�WKH�SK\VLFDO�EDVLV�RI�
LQIRUPDWLRQ��³,QIRUPDWLRQ�,V�3K\VLFDO´�ZDV�WKH�WLWOH�RI�RQH�IDPRXV�SDSHU��
PHDQW�WR�UHPLQG�WKH�FRPPXQLW\�WKDW�FRPSXWDWLRQ�UHTXLUHV�SK\VLFDO�
REMHFWV�DQG�REH\V�WKH�ODZV�RI�SK\VLFV��/HVW�DQ\RQH�IRUJHW��KH�WLWOHG�D�ODWHU�
HVVD\²KLV�ODVW��LW�WXUQHG�RXW²³,QIRUPDWLRQ�,V�,QHYLWDEO\�3K\VLFDO�´�
:KHWKHU�D�ELW�LV�D�PDUN�RQ�D�VWRQH�WDEOHW�RU�D�KROH�LQ�D�SXQFKHG�FDUG�RU�D�
SDUWLFOH�ZLWK�VSLQ�XS�RU�GRZQ��KH�LQVLVWHG�WKDW�LW�FRXOG�QRW�H[LVW�ZLWKRXW�
VRPH�HPERGLPHQW��/DQGDXHU�WULHG�LQ������WR�SURYH�YRQ�1HXPDQQ¶V�
IRUPXOD�IRU�WKH�FRVW�RI�LQIRUPDWLRQ�SURFHVVLQJ�DQG�GLVFRYHUHG�WKDW�KH�
FRXOG�QRW��2Q�WKH�FRQWUDU\��LW�VHHPHG�WKDW�PRVW�ORJLFDO�RSHUDWLRQV�KDYH�QR�
HQWURS\�FRVW�DW�DOO��:KHQ�D�ELW�IOLSV�IURP�]HUR�WR�RQH��RU�YLFH�YHUVD��WKH�
LQIRUPDWLRQ�LV�SUHVHUYHG��7KH�SURFHVV�LV�UHYHUVLEOH��(QWURS\�LV�XQFKDQJHG��
QR�KHDW�QHHGV�WR�EH�GLVVLSDWHG��2QO\�DQ�LUUHYHUVLEOH�RSHUDWLRQ��KH�DUJXHG��
LQFUHDVHV�HQWURS\��
� /DQGDXHU�DQG�%HQQHWW�ZHUH�D�GRXEOH�DFW��D�VWUDLJKW�DQG�QDUURZ�ROG�
,%0�W\SH�DQG�D�VFUXII\�KLSSLH��LQ�%HQQHWW¶V�YLHZ��DQ\ZD\��Ƈ�7KH�\RXQJHU�



PDQ�SXUVXHG�/DQGDXHU¶V�SULQFLSOH�E\�DQDO\]LQJ�HYHU\�NLQG�RI�FRPSXWHU�KH�
FRXOG�LPDJLQH��UHDO�DQG�DEVWUDFW��IURP�7XULQJ�PDFKLQHV�DQG�PHVVHQJHU�
51$�WR�³EDOOLVWLF´�FRPSXWHUV��FDUU\LQJ�VLJQDOV�YLD�VRPHWKLQJ�OLNH�ELOOLDUG�
EDOOV��+H�FRQILUPHG�WKDW�D�JUHDW�GHDO�RI�FRPSXWDWLRQ�FDQ�EH�GRQH�ZLWK�QR�
HQHUJ\�FRVW�DW�DOO��,Q�HYHU\�FDVH��%HQQHWW�IRXQG��KHDW�GLVVLSDWLRQ�RFFXUV�
RQO\�ZKHQ�LQIRUPDWLRQ�LV�HUDVHG��(UDVXUH�LV�WKH�LUUHYHUVLEOH�ORJLFDO�
RSHUDWLRQ��:KHQ�WKH�KHDG�RQ�D�7XULQJ�PDFKLQH�HUDVHV�RQH�VTXDUH�RI�WKH�
WDSH��RU�ZKHQ�DQ�HOHFWURQLF�FRPSXWHU�FOHDUV�D�FDSDFLWRU��D�ELW�LV�ORVW��DQG�
WKHQ�KHDW�PXVW�EH�GLVVLSDWHG��,Q�6]LOiUG¶V�WKRXJKW�H[SHULPHQW��WKH�GHPRQ�
GRHV�QRW�LQFXU�DQ�HQWURS\�FRVW�ZKHQ�LW�REVHUYHV�RU�FKRRVHV�D�PROHFXOH��
7KH�SD\EDFN�FRPHV�DW�WKH�PRPHQW�RI�FOHDULQJ�WKH�UHFRUG��ZKHQ�WKH�GHPRQ�
HUDVHV�RQH�REVHUYDWLRQ�WR�PDNH�URRP�IRU�WKH�QH[W��
� )RUJHWWLQJ�WDNHV�ZRUN��
� ³<RX�PLJKW�VD\�WKLV�LV�WKH�UHYHQJH�RI�LQIRUPDWLRQ�WKHRU\�RQ�TXDQWXP�
PHFKDQLFV�´Ƈ�%HQQHWW�VD\V��6RPHWLPHV�D�VXFFHVVIXO�LGHD�LQ�RQH�ILHOG�FDQ�
LPSHGH�SURJUHVV�LQ�DQRWKHU��,Q�WKLV�FDVH�WKH�VXFFHVVIXO�LGHD�ZDV�WKH�
XQFHUWDLQW\�SULQFLSOH��ZKLFK�EURXJKW�KRPH�WKH�FHQWUDO�UROH�SOD\HG�E\�WKH�
PHDVXUHPHQW�SURFHVV�LWVHOI��2QH�FDQ�QR�ORQJHU�WDON�VLPSO\�DERXW�
³ORRNLQJ´�DW�D�PROHFXOH��WKH�REVHUYHU�QHHGV�WR�HPSOR\�SKRWRQV��DQG�WKH�
SKRWRQV�PXVW�EH�PRUH�HQHUJHWLF�WKDQ�WKH�WKHUPDO�EDFNJURXQG��DQG�
FRPSOLFDWLRQV�HQVXH��,Q�TXDQWXP�PHFKDQLFV�WKH�DFW�RI�REVHUYDWLRQ�KDV�
FRQVHTXHQFHV�RI�LWV�RZQ��ZKHWKHU�SHUIRUPHG�E\�D�ODERUDWRU\�VFLHQWLVW�RU�
E\�0D[ZHOO¶V�GHPRQ��1DWXUH�LV�VHQVLWLYH�WR�RXU�H[SHULPHQWV��
� ³7KH�TXDQWXP�WKHRU\�RI�UDGLDWLRQ�KHOSHG�SHRSOH�FRPH�WR�WKH�
LQFRUUHFW�FRQFOXVLRQ�WKDW�FRPSXWLQJ�KDG�DQ�LUUHGXFLEOH�WKHUPRG\QDPLF�
FRVW�SHU�VWHS�´�%HQQHWW�VD\V��³,Q�WKH�RWKHU�FDVH��WKH�VXFFHVV�RI�6KDQQRQ¶V�
WKHRU\�RI�LQIRUPDWLRQ�SURFHVVLQJ�OHG�SHRSOH�WR�DEVWUDFW�DZD\�DOO�RI�WKH�
SK\VLFV�IURP�LQIRUPDWLRQ�SURFHVVLQJ�DQG�WKLQN�RI�LW�DV�D�WRWDOO\�
PDWKHPDWLFDO�WKLQJ�´�$V�FRPPXQLFDWLRQV�HQJLQHHUV�DQG�FKLS�GHVLJQHUV�
FDPH�FORVHU�DQG�FORVHU�WR�DWRPLF�OHYHOV��WKH\�ZRUULHG�LQFUHDVLQJO\�DERXW�
TXDQWXP�OLPLWDWLRQV�LQWHUIHULQJ�ZLWK�WKHLU�FOHDQ��FODVVLFDO�DELOLW\�WR�
GLVWLQJXLVK�]HUR�DQG�RQH�VWDWHV��%XW�QRZ�WKH\�ORRNHG�DJDLQ²DQG�WKLV��
ILQDOO\��LV�ZKHUH�TXDQWXP�LQIRUPDWLRQ�VFLHQFH�LV�ERUQ��%HQQHWW�DQG�RWKHUV�



EHJDQ�WR�WKLQN�GLIIHUHQWO\��WKDW�TXDQWXP�HIIHFWV��UDWKHU�WKDQ�EHLQJ�D�
QXLVDQFH��PLJKW�EH�WXUQHG�WR�DGYDQWDJH��
� :HGJHG�OLNH�D�KRSH�FKHVW�DJDLQVW�D�ZDOO�RI�KLV�RIILFH�DW�,%0¶V�
UHVHDUFK�ODERUDWRU\�LQ�WKH�ZRRGHG�KLOOV�RI�:HVWFKHVWHU�LV�D�OLJKW�VHDOHG�
GHYLFH�FDOOHG�$XQW�0DUWKD��VKRUW�IRU�$XQW�0DUWKD¶V�FRIILQ���%HQQHWW�DQG�
KLV�UHVHDUFK�DVVLVWDQW�-RKQ�6PROLQ�MXU\�ULJJHG�LW�LQ������DQG������ZLWK�D�
OLWWOH�KHOS�IURP�WKH�PDFKLQH�VKRS��DQ�DOXPLQXP�ER[�VSUD\�SDLQWHG�GXOO�
EODFN�RQ�WKH�LQVLGH�DQG�IXUWKHU�VHDOHG�ZLWK�UXEEHU�VWRSSHUV�DQG�EODFN�
YHOYHW�Ƈ�:LWK�D�KHOLXP�QHRQ�ODVHU�IRU�DOLJQPHQW�DQG�KLJK�YROWDJH�FHOOV�WR�
SRODUL]H�WKH�SKRWRQV��WKH\�VHQW�WKH�ILUVW�PHVVDJH�HYHU�WR�EH�HQFRGHG�E\�
TXDQWXP�FU\SWRJUDSK\��,W�ZDV�D�GHPRQVWUDWLRQ�RI�DQ�
LQIRUPDWLRQ�SURFHVVLQJ�WDVN�WKDW�FRXOG�EH�HIIHFWLYHO\�DFFRPSOLVKHG�RQO\�
YLD�D�TXDQWXP�V\VWHP��4XDQWXP�HUURU�FRUUHFWLRQ��TXDQWXP�WHOHSRUWDWLRQ��
DQG�TXDQWXP�FRPSXWHUV�IROORZHG�VKRUWO\�EHKLQG��
� 7KH�TXDQWXP�PHVVDJH�SDVVHG�EHWZHHQ�$OLFH�DQG�%RE��D�XELTXLWRXV�
P\WKLFDO�SDLU��$OLFH�DQG�%RE�JRW�WKHLU�VWDUW�LQ�FU\SWRJUDSK\��EXW�WKH�
TXDQWXP�SHRSOH�RZQ�WKHP�QRZ��2FFDVLRQDOO\�WKH\�DUH�MRLQHG�E\�&KDUOLH��
7KH\�DUH�FRQVWDQWO\�ZDONLQJ�LQWR�GLIIHUHQW�URRPV�DQG�IOLSSLQJ�TXDUWHUV�DQG�
VHQGLQJ�HDFK�RWKHU�VHDOHG�HQYHORSHV��7KH\�FKRRVH�VWDWHV�DQG�SHUIRUP�
3DXOL�URWDWLRQV��³:H�VD\�WKLQJV�VXFK�DV�µ$OLFH�VHQGV�%RE�D�TXELW�DQG�
IRUJHWV�ZKDW�VKH�GLG�¶�µ%RE�GRHV�D�PHDVXUHPHQW�DQG�WHOOV�$OLFH�¶´Ƈ�
H[SODLQV�%DUEDUD�7HUKDO��D�FROOHDJXH�RI�%HQQHWW¶V�DQG�RQH�RI�WKH�QH[W�
JHQHUDWLRQ�RI�TXDQWXP�LQIRUPDWLRQ�WKHRULVWV��7HUKDO�KHUVHOI�KDV�
LQYHVWLJDWHG�ZKHWKHU�$OLFH�DQG�%RE�DUH�PRQRJDPRXV²DQRWKHU�WHUP�RI�DUW��
QDWXUDOO\��
� ,Q�WKH�$XQW�0DUWKD�H[SHULPHQW��$OLFH�VHQGV�LQIRUPDWLRQ�WR�%RE��
HQFU\SWHG�VR�WKDW�LW�FDQQRW�EH�UHDG�E\�D�PDOHYROHQW�WKLUG�SDUW\��(YH�WKH�
HDYHVGURSSHU���,I�WKH\�ERWK�NQRZ�WKHLU�SULYDWH�NH\��%RE�FDQ�GHFLSKHU�WKH�
PHVVDJH��%XW�KRZ�LV�$OLFH�WR�VHQG�%RE�WKH�NH\�LQ�WKH�ILUVW�SODFH"�%HQQHWW�
DQG�*LOOHV�%UDVVDUG��D�FRPSXWHU�VFLHQWLVW�LQ�0RQWUHDO��EHJDQ�E\�HQFRGLQJ�
HDFK�ELW�RI�LQIRUPDWLRQ�DV�D�VLQJOH�TXDQWXP�REMHFW��VXFK�DV�D�SKRWRQ��7KH�
LQIRUPDWLRQ�UHVLGHV�LQ�WKH�SKRWRQ¶V�TXDQWXP�VWDWHV²IRU�H[DPSOH��LWV�
KRUL]RQWDO�RU�YHUWLFDO�SRODUL]DWLRQ��:KHUHDV�DQ�REMHFW�LQ�FODVVLFDO�SK\VLFV��



W\SLFDOO\�FRPSRVHG�RI�ELOOLRQV�RI�SDUWLFOHV��FDQ�EH�LQWHUFHSWHG��PRQLWRUHG��
REVHUYHG��DQG�SDVVHG�DORQJ��D�TXDQWXP�REMHFW�FDQQRW��1RU�FDQ�LW�EH�FRSLHG�
RU�FORQHG��7KH�DFW�RI�REVHUYDWLRQ�LQHYLWDEO\�GLVUXSWV�WKH�PHVVDJH��1R�
PDWWHU�KRZ�GHOLFDWHO\�HDYHVGURSSHUV�WU\�WR�OLVWHQ�LQ��WKH\�FDQ�EH�GHWHFWHG��
)ROORZLQJ�DQ�LQWULFDWH�DQG�FRPSOH[�SURWRFRO�ZRUNHG�RXW�E\�%HQQHWW�DQG�
%UDVVDUG��$OLFH�JHQHUDWHV�D�VHTXHQFH�RI�UDQGRP�ELWV�WR�XVH�DV�WKH�NH\��DQG�
%RE�LV�DEOH�WR�HVWDEOLVK�DQ�LGHQWLFDO�VHTXHQFH�DW�KLV�HQG�RI�WKH�OLQH�Ƈ�
� 7KH�ILUVW�H[SHULPHQWV�ZLWK�$XQW�0DUWKD¶V�FRIILQ�PDQDJHG�WR�VHQG�
TXDQWXP�ELWV�DFURVV�WKLUW\�WZR�FHQWLPHWHUV�RI�IUHH�DLU��,W�ZDV�QRW�0U��
:DWVRQ��FRPH�KHUH��,�ZDQW�WR�VHH�\RX��EXW�LW�ZDV�D�ILUVW�LQ�WKH�KLVWRU\�RI�
FU\SWRJUDSK\��DQ�DEVROXWHO\�XQEUHDNDEOH�FU\SWRJUDSKLF�NH\��/DWHU�
H[SHULPHQWHUV�PRYHG�RQ�WR�RSWLFDO�ILEHU��%HQQHWW��PHDQZKLOH��PRYHG�RQ�
WR�TXDQWXP�WHOHSRUWDWLRQ��
� +H�UHJUHWWHG�WKDW�QDPH�VRRQ�HQRXJK��ZKHQ�WKH�,%0�PDUNHWLQJ�
GHSDUWPHQW�IHDWXUHG�KLV�ZRUN�LQ�DQ�DGYHUWLVHPHQW�ZLWK�WKH�OLQH�³6WDQG�E\��
,¶OO�WHOHSRUW�\RX�VRPH�JRXODVK�´Ƈ�%XW�WKH�QDPH�VWXFN��EHFDXVH�
WHOHSRUWDWLRQ�ZRUNHG��$OLFH�GRHV�QRW�VHQG�JRXODVK��VKH�VHQGV�TXELWV�ƇƇ�
� 7KH�TXELW�LV�WKH�VPDOOHVW�QRQWULYLDO�TXDQWXP�V\VWHP��/LNH�D�FODVVLFDO�
ELW��D�TXELW�KDV�WZR�SRVVLEOH�YDOXHV��]HUR�RU�RQH²ZKLFK�LV�WR�VD\��WZR�
VWDWHV�WKDW�FDQ�EH�UHOLDEO\�GLVWLQJXLVKHG��,Q�D�FODVVLFDO�V\VWHP��DOO�VWDWHV�DUH�
GLVWLQJXLVKDEOH�LQ�SULQFLSOH���,I�\RX�FDQQRW�WHOO�RQH�FRORU�IURP�DQRWKHU��
\RX�PHUHO\�KDYH�DQ�LPSHUIHFW�PHDVXULQJ�GHYLFH���%XW�LQ�D�TXDQWXP�
V\VWHP��LPSHUIHFW�GLVWLQJXLVKDELOLW\�LV�HYHU\ZKHUH��WKDQNV�WR�+HLVHQEHUJ¶V�
XQFHUWDLQW\�SULQFLSOH��:KHQ�\RX�PHDVXUH�DQ\�SURSHUW\�RI�D�TXDQWXP�
REMHFW��\RX�WKHUHE\�ORVH�WKH�DELOLW\�WR�PHDVXUH�D�FRPSOHPHQWDU\�SURSHUW\��
<RX�FDQ�GLVFRYHU�D�SDUWLFOH¶V�PRPHQWXP�RU�LWV�SRVLWLRQ�EXW�QRW�ERWK��
2WKHU�FRPSOHPHQWDU\�SURSHUWLHV�LQFOXGH�GLUHFWLRQV�RI�VSLQ�DQG��DV�LQ�$XQW�
0DUWKD¶V�FRIILQ��SRODUL]DWLRQ��3K\VLFLVWV�WKLQN�RI�WKHVH�TXDQWXP�VWDWHV�LQ�D�
JHRPHWULFDO�ZD\²WKH�VWDWHV�RI�D�V\VWHP�FRUUHVSRQGLQJ�WR�GLUHFWLRQV�LQ�
VSDFH��D�VSDFH�RI�PDQ\�SRVVLEOH�GLPHQVLRQV���DQG�WKHLU�GLVWLQJXLVKDELOLW\�
GHSHQGLQJ�RQ�ZKHWKHU�WKRVH�GLUHFWLRQV�DUH�SHUSHQGLFXODU��RU�
³RUWKRJRQDO´���
� 7KLV�LPSHUIHFW�GLVWLQJXLVKDELOLW\�LV�ZKDW�JLYHV�TXDQWXP�SK\VLFV�LWV�



GUHDPOLNH�FKDUDFWHU��WKH�LQDELOLW\�WR�REVHUYH�V\VWHPV�ZLWKRXW�GLVWXUELQJ�
WKHP��WKH�LQDELOLW\�WR�FORQH�TXDQWXP�REMHFWV�RU�EURDGFDVW�WKHP�WR�PDQ\�
OLVWHQHUV��7KH�TXELW�KDV�WKLV�GUHDPOLNH�FKDUDFWHU��WRR��,W�LV�QRW�MXVW�HLWKHU�RU��
,WV���DQG���YDOXHV�DUH�UHSUHVHQWHG�E\�TXDQWXP�VWDWHV�WKDW�FDQ�EH�UHOLDEO\�
GLVWLQJXLVKHG²IRU�H[DPSOH��KRUL]RQWDO�DQG�YHUWLFDO�SRODUL]DWLRQV²EXW�
FRH[LVWLQJ�ZLWK�WKHVH�DUH�WKH�ZKROH�FRQWLQXXP�RI�LQWHUPHGLDWH�VWDWHV��VXFK�
DV�GLDJRQDO�SRODUL]DWLRQV��WKDW�OHDQ�WRZDUG���RU���ZLWK�GLIIHUHQW�
SUREDELOLWLHV��6R�D�SK\VLFLVW�VD\V�WKDW�D�TXELW�LV�D�VXSHUSRVLWLRQ�RI�VWDWHV��D�
FRPELQDWLRQ�RI�SUREDELOLW\�DPSOLWXGHV��,W�LV�D�GHWHUPLQDWH�WKLQJ�ZLWK�D�
FORXG�RI�LQGHWHUPLQDF\�OLYLQJ�LQVLGH��%XW�WKH�TXELW�LV�QRW�D�PXGGOH��D�
VXSHUSRVLWLRQ�LV�QRW�D�KRGJHSRGJH�EXW�D�FRPELQLQJ�RI�SUREDELOLVWLF�
HOHPHQWV�DFFRUGLQJ�WR�FOHDU�DQG�HOHJDQW�PDWKHPDWLFDO�UXOHV��
� ³$�QRQUDQGRP�ZKROH�FDQ�KDYH�UDQGRP�SDUWV�´�VD\V�%HQQHWW��³7KLV�LV�
WKH�PRVW�FRXQWHULQWXLWLYH�SDUW�RI�TXDQWXP�PHFKDQLFV��\HW�LW�IROORZV�IURP�
WKH�VXSHUSRVLWLRQ�SULQFLSOH�DQG�LV�WKH�ZD\�QDWXUH�ZRUNV��DV�IDU�DV�ZH�NQRZ��
3HRSOH�PD\�QRW�OLNH�LW�DW�ILUVW��EXW�DIWHU�D�ZKLOH�\RX�JHW�XVHG�WR�LW��DQG�WKH�
DOWHUQDWLYHV�DUH�IDU�ZRUVH�´�
� 7KH�NH\�WR�WHOHSRUWDWLRQ�DQG�WR�VR�PXFK�RI�WKH�TXDQWXP�LQIRUPDWLRQ�
VFLHQFH�WKDW�IROORZHG�LV�WKH�SKHQRPHQRQ�NQRZQ�DV�HQWDQJOHPHQW��
(QWDQJOHPHQW�WDNHV�WKH�VXSHUSRVLWLRQ�SULQFLSOH�DQG�H[WHQGV�LW�DFURVV�VSDFH��
WR�D�SDLU�RI�TXELWV�IDU�DSDUW�IURP�HDFK�RWKHU��7KH\�KDYH�D�GHILQLWH�VWDWH�DV�
D�SDLU�HYHQ�ZKLOH�QHLWKHU�KDV�D�PHDVXUDEOH�VWDWH�RQ�LWV�RZQ��%HIRUH�
HQWDQJOHPHQW�FRXOG�EH�GLVFRYHUHG��LW�KDG�WR�EH�LQYHQWHG��LQ�WKLV�FDVH�E\�
(LQVWHLQ��7KHQ�LW�KDG�WR�EH�QDPHG��QRW�E\�(LQVWHLQ�EXW�E\�6FKU|GLQJHU��
(LQVWHLQ�LQYHQWHG�LW�IRU�D�WKRXJKW�H[SHULPHQW�GHVLJQHG�WR�LOOXPLQDWH�ZKDW�
KH�FRQVLGHUHG�IODZV�LQ�TXDQWXP�PHFKDQLFV�DV�LW�VWRRG�LQ�������+H�
SXEOLFL]HG�LW�LQ�D�IDPRXV�SDSHU�ZLWK�%RULV�3RGROVN\�DQG�1DWKDQ�5RVHQ�
WLWOHG�³&DQ�4XDQWXP�0HFKDQLFDO�'HVFULSWLRQ�RI�3K\VLFDO�5HDOLW\�%H�
&RQVLGHUHG�&RPSOHWH"´Ƈ�,W�ZDV�IDPRXV�LQ�SDUW�IRU�SURYRNLQJ�:ROIJDQJ�
3DXOL�WR�ZULWH�WR�:HUQHU�+HLVHQEHUJ��³(LQVWHLQ�KDV�RQFH�DJDLQ�H[SUHVVHG�
KLPVHOI�SXEOLFO\�RQ�TXDQWXP�PHFKDQLFV�«�$V�LV�ZHOO�NQRZQ��WKLV�LV�D�
FDWDVWURSKH�HYHU\�WLPH�LW�KDSSHQV�´Ƈ�7KH�WKRXJKW�H[SHULPHQW�LPDJLQHG�D�
SDLU�RI�SDUWLFOHV�FRUUHODWHG�LQ�D�VSHFLDO�ZD\��DV�ZKHQ��IRU�H[DPSOH��D�SDLU�



RI�SKRWRQV�DUH�HPLWWHG�E\�D�VLQJOH�DWRP��7KHLU�SRODUL]DWLRQ�LV�UDQGRP�EXW�
LGHQWLFDO²QRZ�DQG�DV�ORQJ�DV�WKH\�ODVW��
�

� �
� 7+(�48%,7�
�
� (LQVWHLQ��3RGROVN\��DQG�5RVHQ�LQYHVWLJDWHG�ZKDW�ZRXOG�KDSSHQ�ZKHQ�
WKH�SKRWRQV�DUH�IDU�DSDUW�DQG�D�PHDVXUHPHQW�LV�SHUIRUPHG�RQ�RQH�RI�WKHP��
,Q�WKH�FDVH�RI�HQWDQJOHG�SDUWLFOHV²WKH�SDLU�RI�SKRWRQV��FUHDWHG�WRJHWKHU�
DQG�QRZ�OLJKW�\HDUV�DSDUW²LW�VHHPV�WKDW�WKH�PHDVXUHPHQW�SHUIRUPHG�RQ�
RQH�KDV�DQ�HIIHFW�RQ�WKH�RWKHU��7KH�LQVWDQW�$OLFH�PHDVXUHV�WKH�YHUWLFDO�
SRODUL]DWLRQ�RI�KHU�SKRWRQ��%RE¶V�SKRWRQ�ZLOO�DOVR�KDYH�D�GHILQLWH�
SRODUL]DWLRQ�VWDWH�RQ�WKDW�D[LV��ZKHUHDV�LWV�GLDJRQDO�SRODUL]DWLRQ�ZLOO�EH�
LQGHILQLWH��7KH�PHDVXUHPHQW�WKXV�FUHDWHV�DQ�LQIOXHQFH�DSSDUHQWO\�WUDYHOLQJ�



IDVWHU�WKDQ�OLJKW��,W�VHHPHG�D�SDUDGR[��DQG�(LQVWHLQ�DEKRUUHG�LW��³7KDW�
ZKLFK�UHDOO\�H[LVWV�LQ�%�VKRXOG�QRW�GHSHQG�RQ�ZKDW�NLQG�RI�PHDVXUHPHQW�
LV�FDUULHG�RXW�LQ�VSDFH�$�´Ƈ�KH�ZURWH��7KH�SDSHU�FRQFOXGHG�VWHUQO\��³1R�
UHDVRQDEOH�GHILQLWLRQ�RI�UHDOLW\�FRXOG�EH�H[SHFWHG�WR�SHUPLW�WKLV�´�+H�JDYH�
LW�WKH�LQGHOLEOH�QDPH�VSXNKDIWH�)HUQZLUNXQJ��³VSRRN\�DFWLRQ�DW�D�
GLVWDQFH�´�
� ,Q������WKH�,VUDHOL�SK\VLFLVW�$VKHU�3HUHV�SURSRVHG�RQH�DQVZHU�WR�WKH�
(LQVWHLQ�3RGROVN\�5RVHQ��(35��SX]]OH��7KH�SDSHU�ZDV�QRW�H[DFWO\�ZURQJ��
KH�VDLG��EXW�LW�KDG�EHHQ�ZULWWHQ�WRR�VRRQ��EHIRUH�6KDQQRQ�SXEOLVKHG�KLV�
WKHRU\�RI�LQIRUPDWLRQ��³DQG�LW�WRRN�PDQ\�PRUH�\HDUV�EHIRUH�WKH�ODWWHU�ZDV�
LQFOXGHG�LQ�WKH�SK\VLFLVW¶V�WRROER[�´Ƈ�,QIRUPDWLRQ�LV�SK\VLFDO��,W�LV�QR�XVH�
WDONLQJ�DERXW�TXDQWXP�VWDWHV�ZLWKRXW�FRQVLGHULQJ�WKH�LQIRUPDWLRQ�DERXW�
WKH�TXDQWXP�VWDWHV��
�
� ,QIRUPDWLRQ�LV�QRW�MXVW�DQ�DEVWUDFW�QRWLRQ��,W�UHTXLUHV�D�SK\VLFDO�
FDUULHU��DQG�WKH�ODWWHU�LV��DSSUR[LPDWHO\��ORFDOL]HG��$IWHU�DOO��LW�ZDV�WKH�
EXVLQHVV�RI�WKH�%HOO�7HOHSKRQH�&RPSDQ\�WR�WUDQVSRUW�LQIRUPDWLRQ�IURP�
RQH�WHOHSKRQH�WR�DQRWKHU�WHOHSKRQH��LQ�D�GLIIHUHQW�ORFDWLRQ��
�
� «�:KHQ�$OLFH�PHDVXUHV�KHU�VSLQ��WKH�LQIRUPDWLRQ�VKH�JHWV�LV�
ORFDOL]HG�DW�KHU�SRVLWLRQ��DQG�ZLOO�UHPDLQ�VR�XQWLO�VKH�GHFLGHV�WR�EURDGFDVW�
LW��$EVROXWHO\�QRWKLQJ�KDSSHQV�DW�%RE¶V�ORFDWLRQ�«�,W�LV�RQO\�LI�DQG�ZKHQ�
$OLFH�LQIRUPV�%RE�RI�WKH�UHVXOW�VKH�JRW��E\�PDLO��WHOHSKRQH��UDGLR��RU�E\�
PHDQV�RI�DQ\�RWKHU�PDWHULDO�FDUULHU��ZKLFK�LV�QDWXUDOO\�UHVWULFWHG�WR�WKH�
VSHHG�RI�OLJKW��WKDW�%RE�UHDOL]HV�WKDW�KLV�SDUWLFOH�KDV�D�GHILQLWH�SXUH�VWDWH��
�
� )RU�WKDW�PDWWHU��&KULVWRSKHU�)XFKV�DUJXHV�WKDW�LW�LV�QR�XVH�WDONLQJ�
DERXW�TXDQWXP�VWDWHV�DW�DOO��7KH�TXDQWXP�VWDWH�LV�D�FRQVWUXFW�RI�WKH�
REVHUYHU²IURP�ZKLFK�PDQ\�WURXEOHV�VSULQJ��([LW�VWDWHV��HQWHU�
LQIRUPDWLRQ��³7HUPLQRORJ\�FDQ�VD\�LW�DOO��$�SUDFWLWLRQHU�LQ�WKLV�ILHOG��
ZKHWKHU�VKH�KDV�HYHU�WKRXJKW�DQ�RXQFH�DERXW�TXDQWXP�IRXQGDWLRQV��LV�MXVW�
DV�OLNHO\�WR�VD\�µTXDQWXP�LQIRUPDWLRQ¶�DV�µTXDQWXP�VWDWH¶«µ:KDW�GRHV�
WKH�TXDQWXP�WHOHSRUWDWLRQ�SURWRFRO�GR"¶�$�QRZ�FRPSOHWHO\�VWDQGDUG�



DQVZHU�ZRXOG�EH��µ,W�WUDQVIHUV�TXDQWXP�LQIRUPDWLRQ�IURP�$OLFH¶V�VLWH�WR�
%RE¶V�¶�:KDW�ZH�KDYH�KHUH�LV�D�FKDQJH�RI�PLQG�VHW�´Ƈ�
� 7KH�SX]]OH�RI�VSRRN\�DFWLRQ�DW�D�GLVWDQFH�KDV�QRW�EHHQ�DOWRJHWKHU�
UHVROYHG��1RQORFDOLW\�KDV�EHHQ�GHPRQVWUDWHG�LQ�D�YDULHW\�RI�FOHYHU�
H[SHULPHQWV�DOO�GHVFHQGHG�IURP�WKH�(35�WKRXJKW�H[SHULPHQW��
(QWDQJOHPHQW�WXUQV�RXW�WR�EH�QRW�RQO\�UHDO�EXW�XELTXLWRXV��7KH�DWRP�SDLU�
LQ�HYHU\�K\GURJHQ�PROHFXOH��+���LV�TXDQWXPO\�HQWDQJOHG��³YHUVFKUlQNW�´�
DV�6FKU|GLQJHU�VDLG���%HQQHWW�SXW�HQWDQJOHPHQW�WR�ZRUN�LQ�TXDQWXP�
WHOHSRUWDWLRQ��SUHVHQWHG�SXEOLFO\�IRU�WKH�ILUVW�WLPH�LQ������Ƈ�7HOHSRUWDWLRQ�
XVHV�DQ�HQWDQJOHG�SDLU�WR�SURMHFW�TXDQWXP�LQIRUPDWLRQ�IURP�D�WKLUG�
SDUWLFOH�DFURVV�DQ�DUELWUDU\�GLVWDQFH��$OLFH�FDQQRW�PHDVXUH�WKLV�WKLUG�
SDUWLFOH�GLUHFWO\��UDWKHU��VKH�PHDVXUHV�VRPHWKLQJ�DERXW�LWV�UHODWLRQ�WR�RQH�
RI�WKH�HQWDQJOHG�SDUWLFOHV��(YHQ�WKRXJK�$OLFH�KHUVHOI�UHPDLQV�LJQRUDQW�
DERXW�WKH�RULJLQDO��EHFDXVH�RI�WKH�XQFHUWDLQW\�SULQFLSOH��%RE�LV�DEOH�WR�
UHFHLYH�DQ�H[DFW�UHSOLFD��$OLFH¶V�REMHFW�LV�GLVHPERGLHG�LQ�WKH�SURFHVV��
&RPPXQLFDWLRQ�LV�QRW�IDVWHU�WKDQ�OLJKW��EHFDXVH�$OLFH�PXVW�DOVR�VHQG�%RE�
D�FODVVLFDO��QRQTXDQWXP��PHVVDJH�RQ�WKH�VLGH��³7KH�QHW�UHVXOW�RI�
WHOHSRUWDWLRQ�LV�FRPSOHWHO\�SURVDLF��WKH�UHPRYDO�RI�>WKH�TXDQWXP�REMHFW@�
IURP�$OLFH¶V�KDQGV�DQG�LWV�DSSHDUDQFH�LQ�%RE¶V�KDQGV�D�VXLWDEOH�WLPH�
ODWHU�´�ZURWH�%HQQHWW�DQG�KLV�FROOHDJXHV��³7KH�RQO\�UHPDUNDEOH�IHDWXUH�LV�
WKDW�LQ�WKH�LQWHULP��WKH�LQIRUPDWLRQ�KDV�EHHQ�FOHDQO\�VHSDUDWHG�LQWR�
FODVVLFDO�DQG�QRQFODVVLFDO�SDUWV�´�
� 5HVHDUFKHUV�TXLFNO\�LPDJLQHG�PDQ\�DSSOLFDWLRQV��VXFK�DV�WUDQVIHU�RI�
YRODWLOH�LQIRUPDWLRQ�LQWR�VHFXUH�VWRUDJH��RU�PHPRU\��:LWK�RU�ZLWKRXW�
JRXODVK��WHOHSRUWDWLRQ�FUHDWHG�H[FLWHPHQW��EHFDXVH�LW�RSHQHG�XS�QHZ�
SRVVLELOLWLHV�IRU�WKH�YHU\�UHDO�EXW�VWLOO�HOXVLYH�GUHDP�RI�TXDQWXP�
FRPSXWLQJ��
� 7KH�LGHD�RI�D�TXDQWXP�FRPSXWHU�LV�VWUDQJH��5LFKDUG�)H\QPDQ�FKRVH�
WKH�VWUDQJHQHVV�DV�KLV�VWDUWLQJ�SRLQW�LQ�������VSHDNLQJ�DW�0,7��ZKHQ�KH�
ILUVW�H[SORUHG�WKH�SRVVLELOLW\�RI�XVLQJ�D�TXDQWXP�V\VWHP�WR�FRPSXWH�KDUG�
TXDQWXP�SUREOHPV��+H�EHJDQ�ZLWK�D�VXSSRVHGO\�QDXJKW\�
GLJUHVVLRQ²³6HFUHW��6HFUHW��&ORVH�WKH�GRRUV�«´Ƈ�
�



� :H�KDYH�DOZD\V�KDG�D�JUHDW�GHDO�RI�GLIILFXOW\�LQ�XQGHUVWDQGLQJ�WKH�
ZRUOG�YLHZ�WKDW�TXDQWXP�PHFKDQLFV�UHSUHVHQWV��$W�OHDVW�,�GR��EHFDXVH�,¶P�
DQ�ROG�HQRXJK�PDQ�>KH�ZDV�VL[W\�WZR@�WKDW�,�KDYHQ¶W�JRW�WR�WKH�SRLQW�WKDW�
WKLV�VWXII�LV�REYLRXV�WR�PH��2ND\��,�VWLOO�JHW�QHUYRXV�ZLWK�LW�«�,W�KDV�QRW�
\HW�EHFRPH�REYLRXV�WR�PH�WKDW�WKHUH�LV�QR�UHDO�SUREOHP��,�FDQQRW�GHILQH�
WKH�UHDO�SUREOHP��WKHUHIRUH�,�VXVSHFW�WKHUH¶V�QR�UHDO�SUREOHP��EXW�,¶P�QRW�
VXUH�WKHUH¶V�QR�UHDO�SUREOHP��
�
� +H�NQHZ�YHU\�ZHOO�ZKDW�WKH�SUREOHP�ZDV�IRU�FRPSXWDWLRQ²IRU�
VLPXODWLQJ�TXDQWXP�SK\VLFV�ZLWK�D�FRPSXWHU��7KH�SUREOHP�ZDV�
SUREDELOLW\��(YHU\�TXDQWXP�YDULDEOH�LQYROYHG�SUREDELOLWLHV��DQG�WKDW�PDGH�
WKH�GLIILFXOW\�RI�FRPSXWDWLRQ�JURZ�H[SRQHQWLDOO\��³7KH�QXPEHU�RI�
LQIRUPDWLRQ�ELWV�LV�WKH�VDPH�DV�WKH�QXPEHU�RI�SRLQWV�LQ�VSDFH��DQG�
WKHUHIRUH�\RX¶G�KDYH�WR�KDYH�VRPHWKLQJ�OLNH�11�FRQILJXUDWLRQV�WR�EH�
GHVFULEHG�WR�JHW�WKH�SUREDELOLW\�RXW��DQG�WKDW¶V�WRR�ELJ�IRU�RXU�FRPSXWHU�WR�
KROG�«�,W�LV�WKHUHIRUH�LPSRVVLEOH��DFFRUGLQJ�WR�WKH�UXOHV�VWDWHG��WR�VLPXODWH�
E\�FDOFXODWLQJ�WKH�SUREDELOLW\�´�
� 6R�KH�SURSRVHG�ILJKWLQJ�ILUH�ZLWK�ILUH��³7KH�RWKHU�ZD\�WR�VLPXODWH�D�
SUREDELOLVWLF�1DWXUH��ZKLFK�,¶OO�FDOO�1�IRU�WKH�PRPHQW��PLJKW�VWLOO�EH�WR�
VLPXODWH�WKH�SUREDELOLVWLF�1DWXUH�E\�D�FRPSXWHU�&�ZKLFK�LWVHOI�LV�
SUREDELOLVWLF�´�$�TXDQWXP�FRPSXWHU�ZRXOG�QRW�EH�D�7XULQJ�PDFKLQH��KH�
VDLG��,W�ZRXOG�EH�VRPHWKLQJ�DOWRJHWKHU�QHZ��
� ³)H\QPDQ¶V�LQVLJKW�´�VD\V�%HQQHWW��³ZDV�WKDW�D�TXDQWXP�V\VWHP�LV��LQ�
D�VHQVH��FRPSXWLQJ�LWV�RZQ�IXWXUH�DOO�WKH�WLPH��<RX�PD\�VD\�LW¶V�DQ�DQDORJ�
FRPSXWHU�RI�LWV�RZQ�G\QDPLFV�´Ƈ�5HVHDUFKHUV�TXLFNO\�UHDOL]HG�WKDW�LI�D�
TXDQWXP�FRPSXWHU�KDG�VSHFLDO�SRZHUV�LQ�FXWWLQJ�WKURXJK�SUREOHPV�LQ�
VLPXODWLQJ�SK\VLFV��LW�PLJKW�EH�DEOH�WR�VROYH�RWKHU�W\SHV�RI�LQWUDFWDEOH�
SUREOHPV�DV�ZHOO��
� 7KH�SRZHU�FRPHV�IURP�WKDW�VKLPPHULQJ��XQWRXFKDEOH�REMHFW�WKH�
TXELW��7KH�SUREDELOLWLHV�DUH�EXLOW�LQ��(PERG\LQJ�D�VXSHUSRVLWLRQ�RI�VWDWHV�
JLYHV�WKH�TXELW�PRUH�SRZHU�WKDQ�WKH�FODVVLFDO�ELW��DOZD\V�LQ�RQO\�RQH�VWDWH�
RU�WKH�RWKHU��]HUR�RU�RQH��³D�SUHWW\�PLVHUDEOH�VSHFLPHQ�RI�D�
WZR�GLPHQVLRQDO�YHFWRU�´Ƈ�DV�'DYLG�0HUPLQ�VD\V��³:KHQ�ZH�OHDUQHG�WR�



FRXQW�RQ�RXU�VWLFN\�OLWWOH�FODVVLFDO�ILQJHUV��ZH�ZHUH�PLVOHG�´�5ROI�
/DQGDXHU�VDLG�GU\O\��³:H�WKRXJKW�WKDW�DQ�LQWHJHU�KDG�WR�KDYH�D�SDUWLFXODU�
DQG�XQLTXH�YDOXH�´�%XW�QR²QRW�LQ�WKH�UHDO�ZRUOG��ZKLFK�LV�WR�VD\�WKH�
TXDQWXP�ZRUOG��
� ,Q�TXDQWXP�FRPSXWLQJ��PXOWLSOH�TXELWV�DUH�HQWDQJOHG��3XWWLQJ�TXELWV�
DW�ZRUN�WRJHWKHU�GRHV�QRW�PHUHO\�PXOWLSO\�WKHLU�SRZHU��WKH�SRZHU�
LQFUHDVHV�H[SRQHQWLDOO\��,Q�FODVVLFDO�FRPSXWLQJ��ZKHUH�D�ELW�LV�HLWKHU�RU��Q�
ELWV�FDQ�HQFRGH�DQ\�RQH�RI��Q�YDOXHV��4XELWV�FDQ�HQFRGH�WKHVH�%RROHDQ�
YDOXHV�DORQJ�ZLWK�DOO�WKHLU�SRVVLEOH�VXSHUSRVLWLRQV��7KLV�JLYHV�D�TXDQWXP�
FRPSXWHU�D�SRWHQWLDO�IRU�SDUDOOHO�SURFHVVLQJ�WKDW�KDV�QR�FODVVLFDO�
HTXLYDOHQW��6R�TXDQWXP�FRPSXWHUV²LQ�WKHRU\²FDQ�VROYH�FHUWDLQ�FODVVHV�
RI�SUREOHPV�WKDW�KDG�RWKHUZLVH�EHHQ�FRQVLGHUHG�FRPSXWDWLRQDOO\�
LQIHDVLEOH��
� $Q�H[DPSOH�LV�ILQGLQJ�WKH�SULPH�IDFWRUV�RI�YHU\�ODUJH�QXPEHUV��7KLV�
KDSSHQV�WR�EH�WKH�NH\�WR�FUDFNLQJ�WKH�PRVW�ZLGHVSUHDG�FU\SWRJUDSKLF�
DOJRULWKPV�LQ�XVH�WRGD\��SDUWLFXODUO\�56$�HQFU\SWLRQ�Ƈ�7KH�ZRUOG¶V�
,QWHUQHW�FRPPHUFH�GHSHQGV�RQ�LW��,Q�HIIHFW��WKH�YHU\�ODUJH�QXPEHU�LV�D�
SXEOLF�NH\�XVHG�WR�HQFU\SW�D�PHVVDJH��LI�HDYHVGURSSHUV�FDQ�ILJXUH�RXW�LWV�
SULPH�IDFWRUV��DOVR�ODUJH���WKH\�FDQ�GHFLSKHU�WKH�PHVVDJH��%XW�ZKHUHDV�
PXOWLSO\LQJ�D�SDLU�RI�ODUJH�SULPH�QXPEHUV�LV�HDV\��WKH�LQYHUVH�LV�
H[FHHGLQJO\�GLIILFXOW��7KH�SURFHGXUH�LV�DQ�LQIRUPDWLRQDO�RQH�ZD\�VWUHHW��
6R�IDFWRULQJ�56$�QXPEHUV�KDV�EHHQ�DQ�RQJRLQJ�FKDOOHQJH�IRU�FODVVLFDO�
FRPSXWLQJ��,Q�'HFHPEHU������D�WHDP�GLVWULEXWHG�LQ�/DXVDQQH��
$PVWHUGDP��7RN\R��3DULV��%RQQ��DQG�5HGPRQG��:DVKLQJWRQ��XVHG�PDQ\�
KXQGUHGV�RI�PDFKLQHV�ZRUNLQJ�DOPRVW�WZR�\HDUV�WR�GLVFRYHU�
WKDW�������������������������������������������������������
����������������������������������������������������������
����������������������������������������������������������
����������������������������������������������������������
����LV�WKH�SURGXFW�RI�
����������������������������������������������������������
�����������������������������������������������������������
DQG�



����������������������������������������������������������
������������������������������������������������������������
7KH\�HVWLPDWHG�WKDW�WKH�FRPSXWDWLRQ�XVHG�PRUH�WKDQ������RSHUDWLRQV�Ƈ�
� 7KLV�ZDV�RQH�RI�WKH�VPDOOHU�56$�QXPEHUV��EXW��KDG�WKH�VROXWLRQ�
FRPH�HDUOLHU��WKH�WHDP�FRXOG�KDYH�ZRQ�D���������SUL]H�RIIHUHG�E\�56$�
/DERUDWRULHV��$V�IDU�DV�FODVVLFDO�FRPSXWLQJ�LV�FRQFHUQHG��VXFK�HQFU\SWLRQ�
LV�FRQVLGHUHG�TXLWH�VHFXUH��/DUJHU�QXPEHUV�WDNH�H[SRQHQWLDOO\�ORQJHU�WLPH��
DQG�DW�VRPH�SRLQW�WKH�WLPH�H[FHHGV�WKH�DJH�RI�WKH�XQLYHUVH��
� 4XDQWXP�FRPSXWLQJ�LV�DQRWKHU�PDWWHU��7KH�DELOLW\�RI�D�TXDQWXP�
FRPSXWHU�WR�RFFXS\�PDQ\�VWDWHV�DW�RQFH�RSHQV�QHZ�YLVWDV��,Q�������EHIRUH�
DQ\RQH�NQHZ�KRZ�DFWXDOO\�WR�EXLOG�DQ\�VRUW�RI�TXDQWXP�FRPSXWHU��D�
PDWKHPDWLFLDQ�DW�%HOO�/DEV�ILJXUHG�RXW�KRZ�WR�SURJUDP�RQH�WR�VROYH�WKH�
IDFWRULQJ�SUREOHP��+H�ZDV�3HWHU�6KRU��D�SUREOHP�VROYLQJ�SURGLJ\�ZKR�
PDGH�DQ�HDUO\�PDUN�LQ�PDWK�RO\PSLDGV�DQG�SUL]H�FRPSHWLWLRQV��+LV�
LQJHQLRXV�DOJRULWKP��ZKLFK�EURNH�WKH�ILHOG�ZLGH�RSHQ��LV�NQRZQ�E\�KLP�
VLPSO\�DV�WKH�IDFWRULQJ�DOJRULWKP��DQG�E\�HYHU\RQH�HOVH�DV�6KRU¶V�
DOJRULWKP��7ZR�\HDUV�ODWHU�/RY�*URYHU��DOVR�DW�%HOO�/DEV��FDPH�XS�ZLWK�D�
TXDQWXP�DOJRULWKP�IRU�VHDUFKLQJ�D�YDVW�XQVRUWHG�GDWDEDVH��7KDW�LV�WKH�
FDQRQLFDO�KDUG�SUREOHP�IRU�D�ZRUOG�RI�OLPLWOHVV�LQIRUPDWLRQ²QHHGOHV�DQG�
KD\VWDFNV��
� ³4XDQWXP�FRPSXWHUV�ZHUH�EDVLFDOO\�D�UHYROXWLRQ�´Ƈ�'RULW�$KDURQRY�
RI�+HEUHZ�8QLYHUVLW\�WROG�DQ�DXGLHQFH�LQ�������³7KH�UHYROXWLRQ�ZDV�
ODXQFKHG�LQWR�WKH�DLU�E\�6KRU¶V�DOJRULWKP��%XW�WKH�UHDVRQ�IRU�WKH�
UHYROXWLRQ²RWKHU�WKDQ�WKH�DPD]LQJ�SUDFWLFDO�LPSOLFDWLRQV²LV�WKDW�WKH\�
UHGHILQH�ZKDW�LV�DQ�HDV\�DQG�ZKDW�LV�D�KDUG�SUREOHP�´�
� :KDW�JLYHV�TXDQWXP�FRPSXWHUV�WKHLU�SRZHU�DOVR�PDNHV�WKHP�
H[FHHGLQJO\�GLIILFXOW�WR�ZRUN�ZLWK��([WUDFWLQJ�LQIRUPDWLRQ�IURP�D�V\VWHP�
PHDQV�REVHUYLQJ�LW��DQG�REVHUYLQJ�D�V\VWHP�PHDQV�LQWHUIHULQJ�ZLWK�WKH�
TXDQWXP�PDJLF��4XELWV�FDQQRW�EH�ZDWFKHG�DV�WKH\�GR�WKHLU�H[SRQHQWLDOO\�
PDQ\�RSHUDWLRQV�LQ�SDUDOOHO��PHDVXULQJ�WKDW�VKDGRZ�PHVK�RI�SRVVLELOLWLHV�
UHGXFHV�LW�WR�D�FODVVLFDO�ELW��4XDQWXP�LQIRUPDWLRQ�LV�IUDJLOH��7KH�RQO\�ZD\�
WR�OHDUQ�WKH�UHVXOW�RI�D�FRPSXWDWLRQ�LV�WR�ZDLW�XQWLO�DIWHU�WKH�TXDQWXP�ZRUN�
LV�GRQH��



� 4XDQWXP�LQIRUPDWLRQ�LV�OLNH�D�GUHDP²HYDQHVFHQW��QHYHU�TXLWH�
H[LVWLQJ�DV�ILUPO\�DV�D�ZRUG�RQ�D�SULQWHG�SDJH��³0DQ\�SHRSOH�FDQ�UHDG�D�
ERRN�DQG�JHW�WKH�VDPH�PHVVDJH�´�%HQQHWW�VD\V��³EXW�WU\LQJ�WR�WHOO�SHRSOH�
DERXW�\RXU�GUHDP�FKDQJHV�\RXU�PHPRU\�RI�LW��VR�WKDW�HYHQWXDOO\�\RX�
IRUJHW�WKH�GUHDP�DQG�UHPHPEHU�RQO\�ZKDW�\RX�VDLG�DERXW�LW�´Ƈ�4XDQWXP�
HUDVXUH��LQ�WXUQ��DPRXQWV�WR�D�WUXH�XQGRLQJ��³2QH�FDQ�IDLUO\�VD\�WKDW�HYHQ�
*RG�KDV�IRUJRWWHQ�´�
� $V�IRU�6KDQQRQ�KLPVHOI��KH�ZDV�XQDEOH�WR�ZLWQHVV�WKLV�IORZHULQJ�RI�
WKH�VHHGV�KH�KDG�SODQWHG��³,I�6KDQQRQ�ZHUH�DURXQG�QRZ��,�ZRXOG�VD\�KH�
ZRXOG�EH�YHU\�HQWKXVLDVWLF�DERXW�WKH�HQWDQJOHPHQW�DVVLVWHG�FDSDFLW\�RI�D�
FKDQQHO�´Ƈ�VD\V�%HQQHWW��³7KH�VDPH�IRUP��D�JHQHUDOL]DWLRQ�RI�6KDQQRQ¶V�
IRUPXOD��FRYHUV�ERWK�FODVVLF�DQG�TXDQWXP�FKDQQHOV�LQ�D�YHU\�HOHJDQW�ZD\��
6R�LW¶V�SUHWW\�ZHOO�HVWDEOLVKHG�WKDW�WKH�TXDQWXP�JHQHUDOL]DWLRQ�RI�FODVVLFDO�
LQIRUPDWLRQ�KDV�OHG�WR�D�FOHDQHU�DQG�PRUH�SRZHUIXO�WKHRU\��ERWK�RI�
FRPSXWLQJ�DQG�FRPPXQLFDWLRQ�´�6KDQQRQ�OLYHG�WLOO�������KLV�ODVW�\HDUV�
GLPPHG�DQG�LVRODWHG�E\�WKH�GLVHDVH�RI�HUDVXUH��$O]KHLPHU¶V��+LV�OLIH�KDG�
VSDQQHG�WKH�WZHQWLHWK�FHQWXU\�DQG�KHOSHG�WR�GHILQH�LW��$V�PXFK�DV�DQ\�RQH�
SHUVRQ��KH�ZDV�WKH�SURJHQLWRU�RI�WKH�LQIRUPDWLRQ�DJH��&\EHUVSDFH�LV�LQ�SDUW�
KLV�FUHDWLRQ��KH�QHYHU�NQHZ�LW��WKRXJK�KH�WROG�KLV�ODVW�LQWHUYLHZHU��LQ�������
WKDW�KH�ZDV�LQYHVWLJDWLQJ�WKH�LGHD�RI�PLUURUHG�URRPV��³WR�ZRUN�RXW�DOO�WKH�
SRVVLEOH�PLUURUHG�URRPV�WKDW�PDNH�VHQVH��LQ�WKDW�LI�\RX�ORRNHG�HYHU\ZKHUH�
IURP�LQVLGH�RQH��VSDFH�ZRXOG�EH�GLYLGHG�LQWR�D�EXQFK�RI�URRPV��DQG�\RX�
ZRXOG�EH�LQ�HDFK�URRP�DQG�WKLV�ZRXOG�JR�RQ�WR�LQILQLW\�ZLWKRXW�
FRQWUDGLFWLRQ�´Ƈ�+H�KRSHG�WR�EXLOG�D�JDOOHU\�RI�PLUURUV�LQ�KLV�KRXVH�QHDU�
0,7��EXW�KH�QHYHU�GLG��
� ,W�ZDV�-RKQ�:KHHOHU�ZKR�OHIW�EHKLQG�DQ�DJHQGD�IRU�TXDQWXP�
LQIRUPDWLRQ�VFLHQFH²D�PRGHVW�WR�GR�OLVW�IRU�WKH�QH[W�JHQHUDWLRQ�RI�
SK\VLFLVWV�DQG�FRPSXWHU�VFLHQWLVWV�WRJHWKHU�Ƈ�
� ³7UDQVODWH�WKH�TXDQWXP�YHUVLRQV�RI�VWULQJ�WKHRU\�DQG�RI�(LQVWHLQ¶V�
JHRPHWURG\QDPLFV�IURP�WKH�ODQJXDJH�RI�FRQWLQXXP�WR�WKH�ODQJXDJH�RI�
ELW�´�KH�H[KRUWHG�KLV�KHLUV��
� ³6XUYH\�RQH�E\�RQH�ZLWK�DQ�LPDJLQDWLYH�H\H�WKH�SRZHUIXO�WRROV�WKDW�
PDWKHPDWLFV²LQFOXGLQJ�PDWKHPDWLFDO�ORJLF²KDV�ZRQ�«�DQG�IRU�HDFK�



VXFK�WHFKQLTXH�ZRUN�RXW�WKH�WUDQVFULSWLRQ�LQWR�WKH�ZRUOG�RI�ELWV�´�
� $QG��³)URP�WKH�ZKHHOV�XSRQ�ZKHHOV�XSRQ�ZKHHOV�HYROXWLRQ�RI�
FRPSXWHU�SURJUDPPLQJ�GLJ�RXW��V\VWHPDWL]H�DQG�GLVSOD\�HYHU\�IHDWXUH�WKDW�
LOOXPLQDWHV�WKH�OHYHO�XSRQ�OHYHO�XSRQ�OHYHO�VWUXFWXUH�RI�SK\VLFV�´�
� $QG��³)LQDOO\��'HSORUH"�1R��FHOHEUDWH�WKH�DEVHQFH�RI�D�FOHDQ�FOHDU�
GHILQLWLRQ�RI�WKH�WHUP�µELW¶�DV�HOHPHQWDU\�XQLW�LQ�WKH�HVWDEOLVKPHQW�RI�
PHDQLQJ�«�,I�DQG�ZKHQ�ZH�OHDUQ�KRZ�WR�FRPELQH�ELWV�LQ�IDQWDVWLFDOO\�
ODUJH�QXPEHUV�WR�REWDLQ�ZKDW�ZH�FDOO�H[LVWHQFH��ZH�ZLOO�NQRZ�EHWWHU�ZKDW�
ZH�PHDQ�ERWK�E\�ELW�DQG�E\�H[LVWHQFH�´�
� 7KLV�LV�WKH�FKDOOHQJH�WKDW�UHPDLQV��DQG�QRW�MXVW�IRU�VFLHQWLVWV��WKH�
HVWDEOLVKPHQW�RI�PHDQLQJ��
� Ƈ�³,W�ZDV�HLWKHU�5��RU�D�EODFN�KROH��%XW�WKH�)H\QPDQ�VXP�RYHU�
KLVWRULHV�DOORZV�LW�WR�EH�ERWK�DW�RQFH�´�
� Ƈ�9RQ�1HXPDQQ¶V�IRUPXOD�IRU�WKH�WKHRUHWLFDO�HQHUJ\�FRVW�RI�HYHU\�
ORJLFDO�RSHUDWLRQ�ZDV�N7�OQ���MRXOHV�SHU�ELW��ZKHUH�7�LV�WKH�FRPSXWHU¶V�
RSHUDWLQJ�WHPSHUDWXUH�DQG�N�LV�WKH�%ROW]PDQ�FRQVWDQW��6]LOiUG�KDG�SURYHG�
WKDW�WKH�GHPRQ�LQ�KLV�HQJLQH�FDQ�JHW�N7�OQ���RI�ZRUN�RXW�RI�HYHU\�PROHFXOH�
LW�VHOHFWV��VR�WKDW�HQHUJ\�FRVW�PXVW�EH�SDLG�VRPHZKHUH�LQ�WKH�F\FOH��
� Ƈ�7KLV�ZRUG�LV�QRW�XQLYHUVDOO\�DFFHSWHG��WKRXJK�WKH�2('�UHFRJQL]HG�
LW�DV�RI�'HFHPEHU�������'DYLG�0HUPLQ�ZURWH�WKDW�VDPH�\HDU��
³8QIRUWXQDWHO\�WKH�SUHSRVWHURXV�VSHOOLQJ�TXELW�FXUUHQWO\�KROGV�
VZD\�«�$OWKRXJK�³TXELW´�KRQRUV�WKH�(QJOLVK��*HUPDQ��,WDOLDQ�«��UXOH�
WKDW�T�VKRXOG�EH�IROORZHG�E\�X��LW�LJQRUHV�WKH�HTXDOO\�SRZHUIXO�
UHTXLUHPHQW�WKDW�TX�VKRXOG�EH�IROORZHG�E\�D�YRZHO��0\�JXHVV�LV�WKDW�
³TXELW´�KDV�JDLQHG�DFFHSWDQFH�EHFDXVH�LW�YLVXDOO\�UHVHPEOHV�DQ�REVROHWH�
(QJOLVK�XQLW�RI�GLVWDQFH��WKH�KRPRQ\PLF�FXELW��7R�VHH�LWV�XQJDLQOLQHVV�
ZLWK�IUHVK�H\HV��LW�VXIILFHV�WR�LPDJLQH�«�WKDW�RQH�HUDVHG�WUDQVSDUHQFLHV�
DQG�FOHDQHG�RQHV�HDUV�ZLWK�4XWLSV�´�
 



14 | AFTER THE FLOOD�
 
(A Great Album of Babel)�
�
� 6XSSRVH�ZLWKLQ�HYHU\�ERRN�WKHUH�LV�DQRWKHU�ERRN��DQG�ZLWKLQ�HYHU\�
OHWWHU�RQ�HYHU\�SDJH�DQRWKHU�YROXPH�FRQVWDQWO\�XQIROGLQJ��EXW�WKHVH�
YROXPHV�WDNH�QR�VSDFH�RQ�WKH�GHVN��6XSSRVH�NQRZOHGJH�FRXOG�EH�UHGXFHG�
WR�D�TXLQWHVVHQFH��KHOG�ZLWKLQ�D�SLFWXUH��D�VLJQ��KHOG�ZLWKLQ�D�SODFH�ZKLFK�
LV�QR�SODFH��
� ²+LODU\�0DQWHO�������Ƈ�
�
� ³7+(�81,9(56(��ZKLFK�RWKHUV�FDOO�WKH�/LEUDU\�«´Ƈ�
� 7KXV�-RUJH�/XLV�%RUJHV�EHJDQ�KLV������VWRU\�³7KH�/LEUDU\�RI�
%DEHO�´�DERXW�WKH�P\WKLFDO�OLEUDU\�WKDW�FRQWDLQV�DOO�ERRNV��LQ�DOO�ODQJXDJHV��
ERRNV�RI�DSRORJ\�DQG�SURSKHF\��WKH�JRVSHO�DQG�WKH�FRPPHQWDU\�XSRQ�WKDW�
JRVSHO�DQG�WKH�FRPPHQWDU\�XSRQ�WKH�FRPPHQWDU\�XSRQ�WKH�JRVSHO��WKH�
PLQXWHO\�GHWDLOHG�KLVWRU\�RI�WKH�IXWXUH��WKH�LQWHUSRODWLRQV�RI�DOO�ERRNV�LQ�
DOO�RWKHU�ERRNV��WKH�IDLWKIXO�FDWDORJXH�RI�WKH�OLEUDU\�DQG�WKH�LQQXPHUDEOH�
IDOVH�FDWDORJXHV��7KLV�OLEUDU\��ZKLFK�RWKHUV�FDOO�WKH�XQLYHUVH��HQVKULQHV�DOO�
WKH�LQIRUPDWLRQ��<HW�QR�NQRZOHGJH�FDQ�EH�GLVFRYHUHG�WKHUH��SUHFLVHO\�
EHFDXVH�DOO�NQRZOHGJH�LV�WKHUH��VKHOYHG�VLGH�E\�VLGH�ZLWK�DOO�IDOVHKRRG��,Q�
WKH�PLUURUHG�JDOOHULHV��RQ�WKH�FRXQWOHVV�VKHOYHV��FDQ�EH�IRXQG�HYHU\WKLQJ�
DQG�QRWKLQJ��7KHUH�FDQ�EH�QR�PRUH�SHUIHFW�FDVH�RI�LQIRUPDWLRQ�JOXW��
� :H�PDNH�RXU�RZQ�VWRUHKRXVHV��7KH�SHUVLVWHQFH�RI�LQIRUPDWLRQ��WKH�
GLIILFXOW\�RI�IRUJHWWLQJ��VR�FKDUDFWHULVWLF�RI�RXU�WLPH��DFFUHWHV�FRQIXVLRQ��
$V�WKH�IUHH��DPDWHXU��FROODERUDWLYH�RQOLQH�HQF\FORSHGLD�FDOOHG�:LNLSHGLD�
EHJDQ�WR�RYHUWDNH�DOO�WKH�ZRUOG¶V�SULQWHG�HQF\FORSHGLDV�LQ�YROXPH�DQG�
FRPSUHKHQVLYHQHVV��WKH�HGLWRUV�UHDOL]HG�WKDW�WRR�PDQ\�QDPHV�KDG�PXOWLSOH�
LGHQWLWLHV��7KH\�ZRUNHG�RXW�D�GLVDPELJXDWLRQ�SROLF\��ZKLFK�OHG�WR�WKH�
FUHDWLRQ�RI�GLVDPELJXDWLRQ�SDJHV²D�KXQGUHG�WKRXVDQG�DQG�PRUH��)RU�
H[DPSOH��D�XVHU�IRUDJLQJ�LQ�:LNLSHGLD¶V�ODE\ULQWKLQH�JDOOHULHV�IRU�³%DEHO´�
ILQGV�³%DEHO��GLVDPELJXDWLRQ��´�ZKLFK�OHDGV�LQ�WXUQ�WR�WKH�+HEUHZ�QDPH�
IRU�DQFLHQW�%DE\ORQ��WR�WKH�7RZHU�RI�%DEHO��WR�DQ�,UDTL�QHZVSDSHU��D�ERRN�



E\�3DWWL�6PLWK��D�6RYLHW�MRXUQDOLVW��DQ�$XVWUDOLDQ�ODQJXDJH�WHDFKHUV¶�
MRXUQDO��D�ILOP��D�UHFRUG�ODEHO��DQ�LVODQG�LQ�$XVWUDOLD��WZR�GLIIHUHQW�
PRXQWDLQV�LQ�&DQDGD��DQG�³D�QHXWUDOO\�DOLJQHG�SODQHW�LQ�WKH�ILFWLRQDO�6WDU�
7UHN�XQLYHUVH�´�$QG�PRUH��7KH�SDWKV�RI�GLVDPELJXDWLRQ�IRUN�DJDLQ�DQG�
DJDLQ��)RU�H[DPSOH��³7RZHU�RI�%DEHO��GLVDPELJXDWLRQ�´�OLVWV��EHVLGHV�WKH�
VWRU\�LQ�WKH�2OG�7HVWDPHQW��VRQJV��JDPHV��ERRNV��D�%UXHJKHO�SDLQWLQJ��DQ�
(VFKHU�ZRRGFXW��DQG�³WKH�WDURW�FDUG�´�:H�KDYH�PDGH�PDQ\�WRZHUV�RI�
%DEHO��
� /RQJ�EHIRUH�:LNLSHGLD��%RUJHV�DOVR�ZURWH�DERXW�WKH�HQF\FORSHGLD�
³IDOODFLRXVO\�FDOOHG�7KH�$QJOR�$PHULFDQ�&\FORSHGLD��1HZ�<RUN��������´�
D�ZDUUHQ�RI�ILFWLRQ�PLQJOLQJ�ZLWK�IDFW��DQRWKHU�KDOO�RI�PLUURUV�DQG�
PLVSULQWV��D�FRPSHQGLXP�RI�SXUH�DQG�LPSXUH�LQIRUPDWLRQ�WKDW�SURMHFWV�LWV�
RZQ�ZRUOG��7KDW�ZRUOG�LV�FDOOHG�7O|Q��³,W�LV�FRQMHFWXUHG�WKDW�WKLV�EUDYH�
QHZ�ZRUOG�LV�WKH�ZRUN�RI�D�VHFUHW�VRFLHW\�RI�DVWURQRPHUV��ELRORJLVWV��
HQJLQHHUV��PHWDSK\VLFLDQV��SRHWV��FKHPLVWV��DOJHEUDLVWV��PRUDOLVWV��SDLQWHUV��
JHRPHWHUV�«´Ƈ�ZULWHV�%RUJHV��³7KLV�SODQ�LV�VR�YDVW�WKDW�HDFK�ZULWHU¶V�
FRQWULEXWLRQ�LV�LQILQLWHVLPDO��$W�ILUVW�LW�ZDV�EHOLHYHG�WKDW�7O|Q�ZDV�D�PHUH�
FKDRV��DQ�LUUHVSRQVLEOH�OLFHQVH�RI�WKH�LPDJLQDWLRQ��QRZ�LW�LV�NQRZQ�WKDW�LW�
LV�D�FRVPRV�´�:LWK�JRRG�UHDVRQ��WKH�$UJHQWLQH�PDVWHU�KDV�EHHQ�WDNHQ�XS�
DV�D�SURSKHW��³RXU�KHUHVLDUFK�XQFOH�´Ƈ�:LOOLDP�*LEVRQ�VD\V��E\�DQRWKHU�
JHQHUDWLRQ�RI�ZULWHUV�LQ�WKH�DJH�RI�LQIRUPDWLRQ��
� /RQJ�EHIRUH�%RUJHV��WKH�LPDJLQDWLRQ�RI�&KDUOHV�%DEEDJH�KDG�
FRQMXUHG�DQRWKHU�OLEUDU\�RI�%DEHO��+H�IRXQG�LW�LQ�WKH�YHU\�DLU��D�UHFRUG��
VFUDPEOHG�\HW�SHUPDQHQW��RI�HYHU\�KXPDQ�XWWHUDQFH��
�
� :KDW�D�VWUDQJH�FKDRV�LV�WKLV�ZLGH�DWPRVSKHUH�ZH�EUHDWKH�«�7KH�DLU�
LWVHOI�LV�RQH�YDVW�OLEUDU\��RQ�ZKRVH�SDJHV�DUH�IRU�HYHU�ZULWWHQ�DOO�WKDW�PDQ�
KDV�HYHU�VDLG�RU�ZRPDQ�ZKLVSHUHG��7KHUH��LQ�WKHLU�PXWDEOH�EXW�XQHUULQJ�
FKDUDFWHUV��PL[HG�ZLWK�WKH�HDUOLHVW��DV�ZHOO�DV�WKH�ODWHVW�VLJKV�RI�PRUWDOLW\��
VWDQG�IRU�HYHU�UHFRUGHG��YRZV�XQUHGHHPHG��SURPLVHV�XQIXOILOOHG��
SHUSHWXDWLQJ�LQ�WKH�XQLWHG�PRYHPHQWV�RI�HDFK�SDUWLFOH��WKH�WHVWLPRQ\�RI�
PDQ¶V�FKDQJHIXO�ZLOO�Ƈ�
�



� (GJDU�$OODQ�3RH��IROORZLQJ�%DEEDJH¶V�ZRUN�HDJHUO\��VDZ�WKH�SRLQW��
³1R�WKRXJKW�FDQ�SHULVK�´Ƈ�KH�ZURWH�LQ�������LQ�D�GLDORJXH�EHWZHHQ�WZR�
DQJHOV��³'LG�WKHUH�QRW�FURVV�\RXU�PLQG�VRPH�WKRXJKW�RI�WKH�SK\VLFDO�
SRZHU�RI�ZRUGV"�,V�QRW�HYHU\�ZRUG�DQ�LPSXOVH�RQ�WKH�DLU"´�)XUWKHU��HYHU\�
LPSXOVH�YLEUDWHV�RXWZDUG�LQGHILQLWHO\��³XSZDUG�DQG�RQZDUG�LQ�WKHLU�
LQIOXHQFHV�XSRQ�DOO�SDUWLFOHV�RI�DOO�PDWWHU�´�XQWLO�LW�PXVW��³LQ�WKH�HQG��
LPSUHVV�HYHU\�LQGLYLGXDO�WKLQJ�WKDW�H[LVWV�ZLWKLQ�WKH�XQLYHUVH�´�3RH�ZDV�
DOVR�UHDGLQJ�1HZWRQ¶V�FKDPSLRQ�3LHUUH�6LPRQ�/DSODFH��³$�EHLQJ�RI�
LQILQLWH�XQGHUVWDQGLQJ�´�ZURWH�3RH��³²RQH�WR�ZKRP�WKH�SHUIHFWLRQ�RI�WKH�
DOJHEUDLF�DQDO\VLV�OD\�XQIROGHG´�FRXOG�WUDFH�WKH�XQGXODWLRQV�EDFNZDUG�WR�
WKHLU�VRXUFH��
� %DEEDJH�DQG�3RH�WRRN�DQ�LQIRUPDWLRQ�WKHRUHWLF�YLHZ�RI�WKH�QHZ�
SK\VLFV��/DSODFH�KDG�H[SRXQGHG�D�SHUIHFW�1HZWRQLDQ�PHFKDQLFDO�
GHWHUPLQLVP��KH�ZHQW�IXUWKHU�WKDQ�1HZWRQ�KLPVHOI��DUJXLQJ�IRU�D�
FORFNZRUN�XQLYHUVH�LQ�ZKLFK�QRWKLQJ�LV�OHIW�WR�FKDQFH��6LQFH�WKH�ODZV�RI�
SK\VLFV�DSSO\�HTXDOO\�WR�WKH�KHDYHQO\�ERGLHV�DQG�WKH�WLQLHVW�SDUWLFOHV��DQG�
VLQFH�WKH\�RSHUDWH�ZLWK�SHUIHFW�UHOLDELOLW\��WKHQ�VXUHO\��VDLG�/DSODFH��WKH�
VWDWH�RI�WKH�XQLYHUVH�DW�HYHU\�LQVWDQW�IROORZV�LQH[RUDEO\�IURP�WKH�SDVW�DQG�
PXVW�OHDG�MXVW�DV�UHOHQWOHVVO\�WR�WKH�IXWXUH��,W�ZDV�WRR�VRRQ�WR�FRQFHLYH�RI�
TXDQWXP�XQFHUWDLQW\��FKDRV�WKHRU\��RU�WKH�OLPLWV�RI�FRPSXWDELOLW\��7R�
GUDPDWL]H�KLV�SHUIHFW�GHWHUPLQLVP��/DSODFH�DVNHG�XV�WR�LPDJLQH�D�
EHLQJ²DQ�³LQWHOOLJHQFH´²FDSDEOH�RI�SHUIHFW�NQRZOHGJH��
�
� ,W�ZRXOG�HPEUDFH�LQ�WKH�VDPH�IRUPXOD�WKH�PRYHPHQWV�RI�WKH�JUHDWHVW�
ERGLHV�RI�WKH�XQLYHUVH�DQG�WKRVH�RI�WKH�OLJKWHVW�DWRP��IRU�LW��QRWKLQJ�ZRXOG�
EH�XQFHUWDLQ�DQG�WKH�IXWXUH��DV�WKH�SDVW��ZRXOG�EH�SUHVHQW�WR�LWV�H\HV�Ƈ�
�
� 1RWKLQJ�HOVH�/DSODFH�ZURWH�HYHU�EHFDPH�DV�IDPRXV�DV�WKLV�WKRXJKW�
H[SHULPHQW��,W�UHQGHUHG�XVHOHVV�QRW�RQO\�*RG¶V�ZLOO�EXW�0DQ¶V��7R�
VFLHQWLVWV�WKLV�H[WUHPH�1HZWRQLDQLVP�VHHPHG�FDXVH�IRU�RSWLPLVP��7R�
%DEEDJH��DOO�QDWXUH�VXGGHQO\�UHVHPEOHG�D�YDVW�FDOFXODWLQJ�HQJLQH��D�JUDQG�
YHUVLRQ�RI�KLV�RZQ�GHWHUPLQLVWLF�PDFKLQH��³,Q�WXUQLQJ�RXU�YLHZV�IURP�
WKHVH�VLPSOH�FRQVHTXHQFHV�RI�WKH�MX[WDSRVLWLRQ�RI�D�IHZ�ZKHHOV��LW�LV�



LPSRVVLEOH�QRW�WR�SHUFHLYH�WKH�SDUDOOHO�UHDVRQLQJ��DV�DSSOLHG�WR�WKH�PLJKW\�
DQG�IDU�PRUH�FRPSOH[�SKHQRPHQD�RI�QDWXUH�´Ƈ�(DFK�DWRP��RQFH�GLVWXUEHG��
PXVW�FRPPXQLFDWH�LWV�PRWLRQ�WR�RWKHUV��DQG�WKH\�LQ�WXUQ�LQIOXHQFH�ZDYHV�
RI�DLU��DQG�QR�LPSXOVH�LV�HYHU�HQWLUHO\�ORVW��7KH�WUDFN�RI�HYHU\�FDQRH�
UHPDLQV�VRPHZKHUH�LQ�WKH�RFHDQV��%DEEDJH��ZKRVH�UDLOURDG�SHQ�UHFRUGHU�
WUDFHG�RQ�D�UROO�RI�SDSHU�WKH�KLVWRU\�RI�D�MRXUQH\��VDZ�LQIRUPDWLRQ��
IRUPHUO\�HYDQHVFHQW��DV�D�VHULHV�RI�SK\VLFDO�LPSUHVVLRQV�WKDW�ZHUH��RU�
FRXOG�EH�SUHVHUYHG��7KH�SKRQRJUDSK��LPSUHVVLQJ�VRXQG�LQWR�IRLO�RU�ZD[��
KDG�\HW�WR�EH�LQYHQWHG��EXW�%DEEDJH�FRXOG�YLHZ�WKH�DWPRVSKHUH�DV�DQ�
HQJLQH�RI�PRWLRQ�ZLWK�PHDQLQJ��³HYHU\�DWRP�LPSUHVVHG�ZLWK�JRRG�DQG�
ZLWK�LOO�«�ZKLFK�SKLORVRSKHUV�DQG�VDJHV�KDYH�LPSDUWHG�WR�LW��PL[HG�DQG�
FRPELQHG�LQ�WHQ�WKRXVDQG�ZD\V�ZLWK�DOO�WKDW�LV�ZRUWKOHVV�DQG�EDVH�´�(YHU\�
ZRUG�HYHU�VDLG��ZKHWKHU�KHDUG�E\�D�KXQGUHG�OLVWHQHUV�RU�QRQH��IDU�IURP�
KDYLQJ�YDQLVKHG�LQWR�WKH�DLU��OHDYHV�LWV�LQGHOLEOH�PDUN��WKH�FRPSOHWH�UHFRUG�
RI�KXPDQ�XWWHUDQFH�EHLQJ�HQFU\SWHG�E\�WKH�ODZV�RI�PRWLRQ�DQG�FDSDEOH��LQ�
WKHRU\��RI�EHLQJ�UHFRYHUHG²JLYHQ�HQRXJK�FRPSXWLQJ�SRZHU��
� 7KLV�ZDV�RYHURSWLPLVWLF��6WLOO��WKH�VDPH�\HDU�%DEEDJH�SXEOLVKHG�KLV�
HVVD\��WKH�DUWLVW�DQG�FKHPLVW�/RXLV�'DJXHUUH�LQ�3DULV�SHUIHFWHG�KLV�PHDQV�
RI�FDSWXULQJ�YLVXDO�LPDJHV�RQ�VLOYHU�FRDWHG�SODWHV��+LV�(QJOLVK�FRPSHWLWRU��
:LOOLDP�)R[�7DOERW��FDOOHG�WKLV�³WKH�DUW�RI�SKRWRJHQLF�GUDZLQJ��RU�RI�
IRUPLQJ�SLFWXUHV�DQG�LPDJHV�RI�QDWXUDO�REMHFWV�E\�PHDQV�RI�VRODU�OLJKW�´Ƈ�
7DOERW�VDZ�VRPHWKLQJ�PHPH�OLNH��³%\�PHDQV�RI�WKLV�FRQWULYDQFH�´�KH�
ZURWH��³LW�LV�QRW�WKH�DUWLVW�ZKR�PDNHV�WKH�SLFWXUH��EXW�WKH�SLFWXUH�ZKLFK�
PDNHV�LWVHOI�´�1RZ�WKH�LPDJHV�WKDW�IO\�EHIRUH�RXU�H\HV�FRXOG�EH�IUR]HQ��
LPSUHVVHG�XSRQ�VXEVWDQFH��PDGH�SHUPDQHQW��
� %\�SDLQWLQJ�RU�GUDZLQJ��DQ�DUWLVW²ZLWK�VNLOO��WUDLQLQJ��DQG�ORQJ�
ODERU²UHFRQVWUXFWV�ZKDW�WKH�H\H�PLJKW�VHH��%\�FRQWUDVW��D�GDJXHUUHRW\SH�
LV�LQ�VRPH�VHQVH�WKH�WKLQJ�LWVHOI²WKH�LQIRUPDWLRQ��VWRUHG��LQ�DQ�LQVWDQW��,W�
ZDV�XQLPDJLQDEOH��EXW�WKHUH�LW�ZDV��7KH�SRVVLELOLWLHV�PDGH�WKH�PLQG�UHHO��
2QFH�VWRUDJH�EHJDQ��ZKHUH�ZRXOG�LW�VWRS"�$Q�$PHULFDQ�HVVD\LVW�
LPPHGLDWHO\�FRQQHFWHG�SKRWRJUDSK\�WR�%DEEDJH¶V�DWPRVSKHULF�OLEUDU\�RI�
VRXQGV��%DEEDJH�VDLG�WKDW�HYHU\�ZRUG�ZDV�UHJLVWHUHG�VRPHZKHUH�LQ�WKH�DLU��
VR�SHUKDSV�HYHU\�LPDJH��WRR��OHIW�LWV�SHUPDQHQW�PDUN²VRPHZKHUH��



�
� ,Q�IDFW��WKHUH�LV�D�JUHDW�DOEXP�RI�%DEHO��%XW�ZKDW�WRR��LI�WKH�JUHDW�
EXVLQHVV�RI�WKH�VXQ�EH�WR�DFW�UHJLVWUDU�OLNHZLVH��DQG�WR�JLYH�RXW�LPSUHVVLRQV�
RI�RXU�ORRNV��DQG�SLFWXUHV�RI�RXU�DFWLRQV��DQG�VR�«�IRU�DOO�ZH�NQRZ�WR�WKH�
FRQWUDU\��RWKHU�ZRUOGV�PD\�EH�SHRSOHG�DQG�FRQGXFWHG�ZLWK�WKH�LPDJHV�RI�
SHUVRQV�DQG�WUDQVDFWLRQV�WKURZQ�RII�IURP�WKLV�DQG�IURP�HDFK�RWKHU��WKH�
ZKROH�XQLYHUVDO�QDWXUH�EHLQJ�QRWKLQJ�PRUH�WKDQ�SKRQHWLF�DQG�SKRWRJHQLF�
VWUXFWXUHV�Ƈ�
�
� 7KH�XQLYHUVH��ZKLFK�RWKHUV�FDOOHG�D�OLEUDU\�RU�DQ�DOEXP��WKHQ�FDPH�WR�
UHVHPEOH�D�FRPSXWHU��$ODQ�7XULQJ�PD\�KDYH�QRWLFHG�WKLV�ILUVW��REVHUYLQJ�
WKDW�WKH�FRPSXWHU��OLNH�WKH�XQLYHUVH��LV�EHVW�VHHQ�DV�D�FROOHFWLRQ�RI�VWDWHV��
DQG�WKH�VWDWH�RI�WKH�PDFKLQH�DW�DQ\�LQVWDQW�OHDGV�WR�WKH�VWDWH�DW�WKH�QH[W�
LQVWDQW��DQG�WKXV�DOO�WKH�IXWXUH�RI�WKH�PDFKLQH�VKRXOG�EH�SUHGLFWDEOH�IURP�
LWV�LQLWLDO�VWDWH�DQG�LWV�LQSXW�VLJQDOV��
� 7KH�XQLYHUVH�LV�FRPSXWLQJ�LWV�RZQ�GHVWLQ\��
� 7XULQJ�QRWLFHG�WKDW�/DSODFH¶V�GUHDP�RI�SHUIHFWLRQ�PLJKW�EH�SRVVLEOH�
LQ�D�PDFKLQH�EXW�QRW�LQ�WKH�XQLYHUVH��EHFDXVH�RI�D�SKHQRPHQRQ�ZKLFK��D�
JHQHUDWLRQ�ODWHU��ZRXOG�EH�GLVFRYHUHG�E\�FKDRV�WKHRULVWV�DQG�QDPHG�WKH�
EXWWHUIO\�HIIHFW��7XULQJ�GHVFULEHG�LW�WKLV�ZD\�LQ�������
�
� 7KH�V\VWHP�RI�WKH�³XQLYHUVH�DV�D�ZKROH´�LV�VXFK�WKDW�TXLWH�VPDOO�
HUURUV�LQ�LQLWLDO�FRQGLWLRQV�FDQ�KDYH�DQ�RYHUZKHOPLQJ�HIIHFW�DW�D�ODWHU�WLPH��
7KH�GLVSODFHPHQW�RI�D�VLQJOH�HOHFWURQ�E\�D�ELOOLRQWK�RI�D�FHQWLPHWUH�DW�RQH�
PRPHQW�PLJKW�PDNH�WKH�GLIIHUHQFH�EHWZHHQ�D�PDQ�EHLQJ�NLOOHG�E\�DQ�
DYDODQFKH�D�\HDU�ODWHU��RU�HVFDSLQJ�Ƈ�
�
� ,I�WKH�XQLYHUVH�LV�D�FRPSXWHU��ZH�PD\�VWLOO�VWUXJJOH�WR�DFFHVV�LWV�
PHPRU\��,I�LW�LV�D�OLEUDU\��LW�LV�D�OLEUDU\�ZLWKRXW�VKHOYHV��:KHQ�DOO�WKH�
ZRUOG¶V�VRXQGV�GLVSHUVH�WKURXJK�WKH�DWPRVSKHUH��QR�ZRUG�LV�OHIW�DWWDFKHG�
WR�DQ\�SDUWLFXODU�EXQFK�RI�DWRPV��7KH�ZRUGV�DUH�DQ\ZKHUH�DQG�
HYHU\ZKHUH��7KDW�ZDV�ZK\�%DEEDJH�FDOOHG�WKLV�LQIRUPDWLRQ�VWRUH�D�
³FKDRV�´�2QFH�DJDLQ�KH�ZDV�DKHDG�RI�KLV�WLPH��



� :KHQ�WKH�DQFLHQWV�OLVWHG�WKH�6HYHQ�:RQGHUV�RI�WKH�:RUOG��WKH\�
LQFOXGHG�WKH�/LJKWKRXVH�RI�$OH[DQGULD��D�����IRRW�VWRQH�WRZHU�EXLOW�WR�DLG�
VDLORUV��EXW�RYHUORRNHG�WKH�OLEUDU\�QHDUE\��7KH�OLEUDU\��DPDVVLQJ�KXQGUHGV�
RI�WKRXVDQGV�RI�SDS\UXV�UROOV��PDLQWDLQHG�WKH�JUHDWHVW�FROOHFWLRQ�RI�
NQRZOHGJH�RQ�HDUWK��WKHQ�DQG�IRU�FHQWXULHV�WR�FRPH��%HJLQQLQJ�LQ�WKH�WKLUG�
FHQWXU\�%&(��LW�VHUYHG�WKH�3WROHPLHV¶�DPELWLRQ�WR�EX\��VWHDO��RU�FRS\�DOO�
WKH�ZULWLQJV�RI�WKH�NQRZQ�ZRUOG��7KH�OLEUDU\�HQDEOHG�$OH[DQGULD�WR�
VXUSDVV�$WKHQV�DV�DQ�LQWHOOHFWXDO�FHQWHU��,WV�UDFNV�DQG�FORLVWHUV�KHOG�WKH�
GUDPDV�RI�6RSKRFOHV��$HVFK\OXV��DQG�(XULSLGHV��WKH�PDWKHPDWLFV�RI�
(XFOLG��$UFKLPHGHV��DQG�(UDWRVWKHQHV��SRHWU\��PHGLFDO�WH[WV��VWDU�FKDUWV��
P\VWLF�ZULWLQJV²³VXFK�D�EOD]H�RI�NQRZOHGJH�DQG�GLVFRYHU\�´�+��*��:HOOV�
GHFODUHG��³DV�WKH�ZRUOG�ZDV�QRW�WR�VHH�DJDLQ�XQWLO�WKH�VL[WHHQWK�
FHQWXU\�«�,W�LV�WKH�WUXH�EHJLQQLQJ�RI�0RGHUQ�+LVWRU\�´Ƈ�7KH�OLJKWKRXVH�
ORRPHG�ODUJH��EXW�WKH�OLEUDU\�ZDV�WKH�UHDO�ZRQGHU��$QG�WKHQ�LW�EXUQHG��
� ([DFWO\�ZKHQ�DQG�KRZ�WKDW�KDSSHQHG��QR�RQH�FDQ�HYHU�NQRZ��
3UREDEO\�PRUH�WKDQ�RQFH��9HQJHIXO�FRQTXHURUV�EXUQ�ERRNV�DV�LI�WKH�
HQHP\¶V�VRXOV�UHVLGH�WKHUH��WRR��³7KH�5RPDQV�EXUQW�WKH�ERRNV�RI�WKH�-HZV��
RI�WKH�&KULVWLDQV��DQG�WKH�SKLORVRSKHUV�´�,VDDF�'¶,VUDHOL�QRWHG�LQ�WKH�
QLQHWHHQWK�FHQWXU\��³WKH�-HZV�EXUQW�WKH�ERRNV�RI�WKH�&KULVWLDQV�DQG�WKH�
3DJDQV��DQG�WKH�&KULVWLDQV�EXUQW�WKH�ERRNV�RI�WKH�3DJDQV�DQG�WKH�-HZV�´Ƈ�
7KH�4LQ�G\QDVW\�EXUQHG�&KLQD¶V�ERRNV�LQ�RUGHU�WR�HUDVH�SUHYLRXV�KLVWRU\��
7KH�HUDVXUH�ZDV�HIIHFWLYH��WKH�ZULWWHQ�ZRUG�EHLQJ�IUDJLOH��:KDW�ZH�KDYH�
RI�6RSKRFOHV�LV�QRW�HYHQ�D�WHQWK�RI�KLV�SOD\V��:KDW�ZH�KDYH�RI�$ULVWRWOH�LV�
PRVWO\�VHFRQG��RU�WKLUGKDQG��)RU�KLVWRULDQV�SHHULQJ�LQWR�WKH�SDVW��WKH�
GHVWUXFWLRQ�RI�WKH�*UHDW�/LEUDU\�LV�DQ�HYHQW�KRUL]RQ��D�ERXQGDU\�DFURVV�
ZKLFK�LQIRUPDWLRQ�GRHV�QRW�SDVV��1RW�HYHQ�D�SDUWLDO�FDWDORJXH�VXUYLYHG�WKH�
IODPHV��
� ³$OO�WKH�ORVW�SOD\V�RI�WKH�$WKHQLDQV�´Ƈ�ZDLOV�7KRPDVLQD��D�\RXQJ�
PDWKHPDWLFLDQ�ZKR�UHVHPEOHV�$GD�%\URQ��WR�KHU�WXWRU��6HSWLPXV��LQ�7RP�
6WRSSDUG¶V�GUDPD�$UFDGLD��³7KRXVDQGV�RI�SRHPV²$ULVWRWOH¶V�RZQ�
OLEUDU\�«�+RZ�FDQ�ZH�VOHHS�IRU�JULHI"´�
� ³%\�FRXQWLQJ�RXU�VWRFN�´�6HSWLPXV�UHSOLHV��
�



� <RX�VKRXOG�QR�PRUH�JULHYH�IRU�WKH�UHVW�WKDQ�IRU�D�EXFNOH�ORVW�IURP�
\RXU�ILUVW�VKRH��RU�IRU�\RXU�OHVVRQ�ERRN�ZKLFK�ZLOO�EH�ORVW�ZKHQ�\RX�DUH�
ROG��:H�VKHG�DV�ZH�SLFN�XS��OLNH�WUDYHOHUV�ZKR�PXVW�FDUU\�HYHU\WKLQJ�LQ�
WKHLU�DUPV��DQG�ZKDW�ZH�OHW�IDOO�ZLOO�EH�SLFNHG�XS�E\�WKRVH�EHKLQG��7KH�
SURFHVVLRQ�LV�YHU\�ORQJ�DQG�OLIH�LV�YHU\�VKRUW��:H�GLH�RQ�WKH�PDUFK��%XW�
WKHUH�LV�QRWKLQJ�RXWVLGH�WKH�PDUFK�VR�QRWKLQJ�FDQ�EH�ORVW�WR�LW��7KH�PLVVLQJ�
SOD\V�RI�6RSKRFOHV�ZLOO�WXUQ�XS�SLHFH�E\�SLHFH��RU�EH�ZULWWHQ�DJDLQ�LQ�
DQRWKHU�ODQJXDJH��
�
� $Q\ZD\��DFFRUGLQJ�WR�%RUJHV��WKH�PLVVLQJ�SOD\V�FDQ�EH�IRXQG�LQ�WKH�
/LEUDU\�RI�%DEHO��
� ,Q�KRQRU�RI�WKH�ORVW�OLEUDU\��:LNLSHGLD�GUHZ�KXQGUHGV�RI�LWV�HGLWRUV�WR�
$OH[DQGULD�LQ�WKH�HLJKWK�VXPPHU�RI�LWV�H[LVWHQFH²SHRSOH�FDOOHG�
6KLSPDVWHU��%UDVVUDWJLUO��1RWDILVK��DQG�-LPER�ZKR�RUGLQDULO\�PHHW�RQO\�
RQOLQH��0RUH�WKDQ���PLOOLRQ�VXFK�XVHU�QDPHV�KDG�EHHQ�UHJLVWHUHG�E\�WKHQ��
WKH�SLOJULPV�FDPH�IURP�IRUW\�ILYH�FRXQWULHV��SD\LQJ�WKHLU�RZQ�ZD\��WRWLQJ�
ODSWRSV��H[FKDQJLQJ�WUDGHFUDIW��ZHDULQJ�WKHLU�IHUYRU�RQ�WKHLU�7�VKLUWV��%\�
WKHQ��-XO\�������:LNLSHGLD�FRPSULVHG�����PLOOLRQ�DUWLFOHV�LQ�(QJOLVK��PRUH�
WKDQ�DOO�WKH�ZRUOG¶V�SDSHU�HQF\FORSHGLDV�FRPELQHG��DQG�D�WRWDO�RI����
PLOOLRQ�LQ�����ODQJXDJHV��LQFOXGLQJ�:RORI��7ZL��DQG�'XWFK�/RZ�6D[RQ��
EXW�QRW�LQFOXGLQJ�&KRFWDZ��FORVHG�E\�FRPPXQLW\�YRWH�DIWHU�DFKLHYLQJ�
RQO\�ILIWHHQ�DUWLFOHV��RU�.OLQJRQ��IRXQG�WR�EH�D�³FRQVWUXFWHG�´�LI�QRW�
SUHFLVHO\�ILFWLRQDO��ODQJXDJH��7KH�:LNLSHGLDQV�FRQVLGHU�WKHPVHOYHV�DV�WKH�
*UHDW�/LEUDU\¶V�KHLUV��WKHLU�PLVVLRQ�WKH�JDWKHULQJ�RI�DOO�UHFRUGHG�
NQRZOHGJH��7KH\�GR�QRW��KRZHYHU��FROOHFW�DQG�SUHVHUYH�H[LVWLQJ�WH[WV��
7KH\�DWWHPSW�WR�VXPPDUL]H�VKDUHG�NQRZOHGJH��DSDUW�IURP�DQG�RXWVLGH�RI�
WKH�LQGLYLGXDOV�ZKR�PLJKW�KDYH�WKRXJKW�LW�ZDV�WKHLUV��
� /LNH�WKH�LPDJLQDU\�OLEUDU\�RI�%RUJHV��:LNLSHGLD�EHJLQV�WR�DSSHDU�
ERXQGOHVV��6HYHUDO�GR]HQ�RI�WKH�QRQ�(QJOLVK�:LNLSHGLDV�KDYH��HDFK��RQH�
DUWLFOH�RQ�3RNpPRQ��WKH�WUDGLQJ�FDUG�JDPH��PDQJD�VHULHV��DQG�PHGLD�
IUDQFKLVH��7KH�(QJOLVK�:LNLSHGLD�EHJDQ�ZLWK�RQH�DUWLFOH�DQG�WKHQ�D�MXQJOH�
JUHZ��7KHUH�LV�D�SDJH�IRU�³3RNpPRQ��GLVDPELJXDWLRQ��´�QHHGHG��DPRQJ�
RWKHU�UHDVRQV��LQ�FDVH�DQ\RQH�LV�ORRNLQJ�IRU�WKH�=EWE��RQFRJHQH��ZKLFK�



ZDV�FDOOHG�3RNHPRQ��IRU�32.�HU\WKURLG�P\HORLG�RQWRJHQLF�IDFWRU���XQWLO�
1LQWHQGR¶V�WUDGHPDUN�ODZ\HUV�WKUHDWHQHG�WR�VXH��7KHUH�DUH�DW�OHDVW�ILYH�
PDMRU�DUWLFOHV�DERXW�WKH�SRSXODU�FXOWXUH�3RNpPRQV��DQG�WKHVH�VSDZQ�
VHFRQGDU\�DQG�VLGH�DUWLFOHV��DERXW�WKH�3RNpPRQ�UHJLRQV��LWHPV��WHOHYLVLRQ�
HSLVRGHV��JDPH�WDFWLFV��DQG�DOO�����FUHDWXUHV��KHURHV��SURWDJRQLVWV��ULYDOV��
FRPSDQLRQV��DQG�FORQHV��IURP�%XOEDVDXU�WR�$UFHXV��$OO�DUH�FDUHIXOO\�
UHVHDUFKHG�DQG�HGLWHG�IRU�DFFXUDF\��WR�HQVXUH�WKDW�WKH\�DUH�UHOLDEOH�DQG�
WUXH�WR�WKH�3RNpPRQ�XQLYHUVH��ZKLFK�GRHV�QRW�DFWXDOO\��LQ�VRPH�VHQVHV�RI�
WKH�ZRUG��H[LVW��%DFN�LQ�WKH�UHDO�ZRUOG��:LNLSHGLD�KDV��RU�DVSLUHV�WR�KDYH��
GHWDLOHG�HQWULHV�GHVFULELQJ�WKH�URXWHV��LQWHUVHFWLRQV��DQG�KLVWRULHV�RI�HYHU\�
QXPEHUHG�KLJKZD\�DQG�URDG�LQ�WKH�8QLWHG�6WDWHV���³5RXWH�����>1HZ�<RUN�
6WDWH��GHFRPPLVVLRQHG�LQ�����@�EHJDQ�DW�DQ�LQWHUVHFWLRQ�ZLWK�8�6��5RXWH�
��LQ�:KLWHKDOO��$IWHU�WKH�LQWHUVHFWLRQ��WKH�URXWH�SDVVHG�WKH�2XU�/DG\�RI�
$QJHOV�&HPHWHU\��ZKHUH�LW�WXUQHG�WR�WKH�VRXWKHDVW��5RXWH�����UDQ�DORQJ�
WKH�EDVH�RI�2UH�5HG�+LOO��RXWVLGH�RI�:KLWHKDOO��1HDU�2UH�5HG�+LOO��WKH�
KLJKZD\�LQWHUVHFWHG�ZLWK�D�ORFDO�URDG��ZKLFK�FRQQHFWHG�WR�86���´��7KHUH�
DUH�SDJHV�IRU�HYHU\�NQRZQ�HQ]\PH�DQG�KXPDQ�JHQH��7KH�(QF\FORSDHGLD�
%ULWDQQLFD�QHYHU�DVSLUHG�WR�VXFK�EUHDGWK��+RZ�FRXOG�LW��EHLQJ�PDGH�RI�
SDSHU"�
� $ORQH�DPRQJ�WKH�JUHDW�HQWHUSULVHV�RI�WKH�HDUO\�,QWHUQHW��:LNLSHGLD�
ZDV�QRW�D�EXVLQHVV��PDGH�QR�PRQH\��RQO\�ORVW�PRQH\��,W�ZDV�VXSSRUWHG�E\�
D�QRQSURILW�FKDULW\�HVWDEOLVKHG�IRU�WKH�SXUSRVH��%\�WKH�WLPH�WKH�
HQF\FORSHGLD�KDG����PLOOLRQ�XVHUV�GDLO\��WKH�IRXQGDWLRQ�KDG�D�SD\UROO�RI�
HLJKWHHQ�SHRSOH��LQFOXGLQJ�RQH�LQ�*HUPDQ\��RQH�LQ�WKH�1HWKHUODQGV��RQH�LQ�
$XVWUDOLD��DQG�RQH�ODZ\HU��DQG�HYHU\RQH�HOVH�ZDV�D�YROXQWHHU��WKH�PLOOLRQV�
RI�FRQWULEXWRUV��WKH�WKRXVDQG�RU�PRUH�GHVLJQDWHG�³DGPLQLVWUDWRUV�´�DQG��
DOZD\V�D�ORRPLQJ�SUHVHQFH��WKH�IRXQGHU�DQG�VHOI�GHVFULEHG�³VSLULWXDO�
OHDGHU�´�-LPP\�:DOHV��:DOHV�GLG�QRW�SODQ�LQLWLDOO\�WKH�VFUDSS\��FKDRWLF��
GLOHWWDQWLVK��DPDWHXULVK��XSVWDUW�IUHH�IRU�DOO�WKDW�:LNLSHGLD�TXLFNO\�
EHFDPH��7KH�ZRXOG�EH�HQF\FORSHGLD�EHJDQ�ZLWK�D�URVWHU�RI�H[SHUWV��
DFDGHPLF�FUHGHQWLDOV��YHULILFDWLRQ��DQG�SHHU�UHYLHZ��%XW�WKH�ZLNL�LGHD�WRRN�
RYHU��ZLOO\�QLOO\��$�³ZLNL�´�IURP�D�+DZDLLDQ�ZRUG�IRU�³TXLFN�´�ZDV�D�ZHE�
VLWH�WKDW�FRXOG�EH�QRW�MXVW�YLHZHG�EXW�HGLWHG��E\�DQ\RQH��$�ZLNL�ZDV�



WKHUHIRUH�VHOI�FUHDWHG��RU�DW�OHDVW�VHOI�VXVWDLQLQJ��
� :LNLSHGLD�ILUVW�DSSHDUHG�WR�,QWHUQHW�XVHUV�ZLWK�D�VLPSOH�
VHOI�GHVFULSWLRQ��
�
� +RPH3DJH�
�
� <RX�FDQ�HGLW�WKLV�SDJH�ULJKW�QRZ��,W¶V�D�IUHH��FRPPXQLW\�SURMHFW�
�
� :HOFRPH�WR�:LNLSHGLD��:H¶UH�ZULWLQJ�D�FRPSOHWH�HQF\FORSHGLD�IURP�
VFUDWFK��FROODERUDWLYHO\��:H�VWDUWHG�ZRUN�LQ�-DQXDU\�������:H¶YH�JRW�
RYHU�������SDJHV�DOUHDG\��:H�ZDQW�WR�PDNH�RYHU����������6R��OHW¶V�JHW�WR�
ZRUN��:ULWH�D�OLWWOH��RU�D�ORW��DERXW�ZKDW�\RX�NQRZ��5HDG�RXU�ZHOFRPH�
PHVVDJH�KHUH��:HOFRPH��QHZFRPHUV��
�
� 7KH�VSDUVHQHVV�RI�WKH�FRYHUDJH�WKDW�ILUVW�\HDU�FRXOG�EH�JDXJHG�E\�WKH�
OLVW�RI�UHTXHVWHG�DUWLFOHV��8QGHU�WKH�KHDGLQJ�RI�5HOLJLRQ��
³&DWKROLFLVP"²6DWDQ"²=RURDVWHU"²0\WKRORJ\"´�8QGHU�7HFKQRORJ\��
³LQWHUQDO�FRPEXVWLRQ�HQJLQH"²GLULJLEOH"²OLTXLG�FU\VWDO�
GLVSOD\"²EDQGZLGWK"´�8QGHU�)RONORUH��³�,I�\RX�ZDQW�WR�ZULWH�DERXW�
IRONORUH��SOHDVH�FRPH�XS�ZLWK�D�OLVW�RI�IRONORUH�WRSLFV�WKDW�DUH�DFWXDOO\�
UHFRJQL]HG�DV�GLVWLQFW��VLJQLILFDQW�WRSLFV�LQ�IRONORUH��D�VXEMHFW�WKDW�\RX�DUH�
QRW�OLNHO\�WR�NQRZ�PXFK�DERXW�LI�DOO�\RX¶YH�GRQH�DORQJ�WKHVH�OLQHV�LV�SOD\�
'XQJHRQV�DQG�'UDJRQV��T�Y���´Ƈ�'XQJHRQV�DQG�'UDJRQV�ZDV�DOUHDG\�ZHOO�
FRYHUHG��:LNLSHGLD�ZDV�QRW�ORRNLQJ�IRU�IORWVDP�DQG�MHWVDP�EXW�GLG�QRW�
VFRUQ�WKHP��<HDUV�ODWHU��LQ�$OH[DQGULD��-LPP\�:DOHV�VDLG��³$OO�WKRVH�
SHRSOH�ZKR�DUH�REVHVVLYHO\�ZULWLQJ�DERXW�%ULWQH\�6SHDUV�RU�WKH�6LPSVRQV�
RU�3RNpPRQ²LW¶V�MXVW�QRW�WUXH�WKDW�ZH�VKRXOG�WU\�WR�UHGLUHFW�WKHP�LQWR�
ZULWLQJ�DERXW�REVFXUH�FRQFHSWV�LQ�SK\VLFV��:LNL�LV�QRW�SDSHU��DQG�WKHLU�
WLPH�LV�QRW�RZQHG�E\�XV��:H�FDQ¶W�VD\��µ:K\�GR�ZH�KDYH�WKHVH�HPSOR\HHV�
GRLQJ�VWXII�WKDW¶V�VR�XVHOHVV"¶�7KH\¶UH�QRW�KXUWLQJ�DQ\WKLQJ��/HW�WKHP�
ZULWH�LW�´�
� ³:LNL�LV�QRW�SDSHU´�ZDV�WKH�XQRIILFLDO�PRWWR��6HOI�UHIHUHQWLDOO\��WKH�
SKUDVH�KDV�LWV�RZQ�HQF\FORSHGLD�SDJH��VHH�DOVR�³:LNL�LVW�NHLQ�3DSLHU´�DQG�



³:LNLSpGLD�Q¶HVW�SDV�VXU�SDSLHU´���,W�PHDQV�WKHUH�LV�QR�SK\VLFDO�RU�
HFRQRPLF�OLPLW�RQ�WKH�QXPEHU�RU�WKH�OHQJWK�RI�DUWLFOHV��%LWV�DUH�IUHH��³$Q\�
NLQG�RI�PHWDSKRU�DURXQG�SDSHU�RU�VSDFH�LV�GHDG�´�DV�:DOHV�VDLG��
� :LNLSHGLD�IRXQG�LWVHOI�D�PDLQVWD\�RI�WKH�FXOWXUH�ZLWK�XQH[SHFWHG�
VSHHG��LQ�SDUW�EHFDXVH�RI�LWV�XQSODQQHG�V\QHUJLVWLF�UHODWLRQVKLS�ZLWK�
*RRJOH��,W�EHFDPH�D�WHVW�FDVH�IRU�LGHDV�RI�FURZG�LQWHOOLJHQFH��XVHUV�
HQGOHVVO\�GHEDWHG�WKH�UHOLDELOLW\²LQ�WKHRU\�DQG�LQ�DFWXDOLW\²RI�DUWLFOHV�
ZULWWHQ�LQ�DQ�DXWKRULWDWLYH�WRQH�E\�SHRSOH�ZLWK�QR�FUHGHQWLDOV��QR�
YHULILDEOH�LGHQWLW\��DQG�XQNQRZQ�SUHMXGLFHV��:LNLSHGLD�ZDV�QRWRULRXVO\�
VXEMHFW�WR�YDQGDOLVP��,W�H[SRVHG�WKH�GLIILFXOWLHV²SHUKDSV�WKH�
LPSRVVLELOLW\²RI�UHDFKLQJ�D�QHXWUDO��FRQVHQVXV�YLHZ�RI�GLVSXWHG��
WXPXOWXRXV�UHDOLW\��7KH�SURFHVV�ZDV�SODJXHG�E\�VR�FDOOHG�HGLW�ZDUV��ZKHQ�
EDWWOLQJ�FRQWULEXWRUV�UHYHUVHG�RQH�DQRWKHU¶V�DOWHUDWLRQV�ZLWKRXW�VXUFHDVH��
$W�WKH�HQG�RI�������SHRSOH�FRQFHUQHG�ZLWK�WKH�³&DW´�DUWLFOH�FRXOG�QRW�
DJUHH�RQ�ZKHWKHU�D�KXPDQ�ZLWK�D�FDW�LV�LWV�³RZQHU�´�³FDUHJLYHU�´�RU�
³KXPDQ�FRPSDQLRQ�´�2YHU�D�WKUHH�ZHHN�SHULRG��WKH�DUJXPHQW�H[WHQGHG�WR�
WKH�OHQJWK�RI�D�VPDOO�ERRN��7KHUH�ZHUH�HGLW�ZDUV�RYHU�FRPPDV�DQG�HGLW�
ZDUV�RYHU�JRGV��IXWLOH�ZDUV�RYHU�VSHOOLQJ�DQG�SURQXQFLDWLRQ�DQG�
JHRSROLWLFDO�GLVSXWHV��2WKHU�HGLW�ZDUV�H[SRVHG�WKH�PDOOHDELOLW\�RI�ZRUGV��
:DV�WKH�&RQFK�5HSXEOLF��.H\�:HVW��)ORULGD��D�³PLFURQDWLRQ´"�:DV�D�
SDUWLFXODU�SKRWRJUDSK�RI�D�\RXQJ�SRODU�EHDU�³FXWH´"�([SHUWV�GLIIHUHG��DQG�
HYHU\RQH�ZDV�DQ�H[SHUW��
� $IWHU�WKH�RFFDVLRQDO�WXUPRLO��DUWLFOHV�WHQG�WR�VHWWOH�WRZDUG�
SHUPDQHQFH��VWLOO��LI�WKH�SURMHFW�VHHPV�WR�DSSURDFK�D�NLQG�RI�HTXLOLEULXP��LW�
LV�QRQHWKHOHVV�G\QDPLF�DQG�XQVWDEOH��,Q�WKH�:LNLSHGLD�XQLYHUVH��UHDOLW\�
FDQQRW�EH�SLQQHG�GRZQ�ZLWK�ILQDOLW\��7KDW�LGHD�ZDV�DQ�LOOXVLRQ�IRVWHUHG�LQ�
SDUW�E\�WKH�VROLGLW\�RI�D�OHDWKHU�DQG�SDSHU�HQF\FORSHGLD��'HQLV�'LGHURW�
DLPHG�LQ�WKH�(QF\FORSpGLH��SXEOLVKHG�LQ�3DULV�EHJLQQLQJ�LQ�������³WR�
FROOHFW�DOO�WKH�NQRZOHGJH�WKDW�QRZ�OLHV�VFDWWHUHG�RYHU�WKH�IDFH�RI�WKH�HDUWK��
WR�PDNH�NQRZQ�LWV�JHQHUDO�VWUXFWXUH�WR�WKH�PHQ�ZLWK�ZKRP�ZH�OLYH��DQG�WR�
WUDQVPLW�LW�WR�WKRVH�ZKR�ZLOO�FRPH�DIWHU�XV�´�7KH�%ULWDQQLFD��ILUVW�
SURGXFHG�LQ�(GLQEXUJK�LQ������LQ�RQH�KXQGUHG�ZHHNO\�LQVWDOOPHQWV��
VL[SHQFH�DSLHFH��ZHDUV�WKH�VDPH�KDOR�RI�DXWKRULW\��,W�VHHPHG�ILQLVKHG²LQ�



HYHU\�HGLWLRQ��,W�KDV�QR�HTXLYDOHQW�LQ�DQ\�RWKHU�ODQJXDJH��(YHQ�VR��WKH�
H[SHUWV�UHVSRQVLEOH�IRU�WKH�WKLUG�HGLWLRQ��³LQ�(LJKWHHQ�9ROXPHV��*UHDWO\�
,PSURYHG´���D�IXOO�FHQWXU\�DIWHU�,VDDF�1HZWRQ¶V�3ULQFLSLD��FRXOG�QRW�EULQJ�
WKHPVHOYHV�WR�HQGRUVH�KLV��RU�DQ\��WKHRU\�RI�JUDYLW\��RU�JUDYLWDWLRQ��³7KHUH�
KDYH�EHHQ�JUHDW�GLVSXWHV�´�WKH�%ULWDQQLFD�VWDWHG��
�
� 0DQ\�HPLQHQW�SKLORVRSKHUV��DQG�DPRQJ�WKH�UHVW�6LU�,VDDF�1HZWRQ�
KLPVHOI��KDYH�FRQVLGHUHG�LW�DV�WKH�ILUVW�RI�DOO�VHFRQG�FDXVHV��DQ�LQFRUSRUHDO�
RU�VSLULWXDO�VXEVWDQFH��ZKLFK�QHYHU�FDQ�EH�SHUFHLYHG�DQ\�RWKHU�ZD\�WKDQ�
E\�LWV�HIIHFWV��DQ�XQLYHUVDO�SURSHUW\�RI�PDWWHU��	F��2WKHUV�KDYH�DWWHPSWHG�
WR�H[SODLQ�WKH�SKHQRPHQD�RI�JUDYLWDWLRQ�E\�WKH�DFWLRQ�RI�D�YHU\�VXEWLOH�
HWKHULDO�IOXLG��DQG�WR�WKLV�H[SODQDWLRQ�6LU�,VDDF��LQ�WKH�ODWWHU�SDUW�RI�KLV�OLIH��
VHHPV�QRW�WR�KDYH�EHHQ�DYHUVH��+H�KDWK�HYHQ�JLYHQ�D�FRQMHFWXUH�
FRQFHUQLQJ�WKH�PDWWHU�LQ�ZKLFK�WKLV�IOXLG�PLJKW�RFFDVLRQ�WKHVH�SKHQRPHQD��
%XW�IRU�D�IXOO�DFFRXQW�RI�«�WKH�VWDWH�RI�WKH�GLVSXWH�DW�SUHVHQW��VHH�WKH�
DUWLFOHV��1HZWRQLDQ�3KLORVRSK\��$VWURQRP\��$WPRVSKHUH��(DUWK��
(OHFWULFLW\��)LUH��/LJKW��$WWUDFWLRQ��5HSXOVLRQ��3OHQXP��9DFXXP��	F��
�
� $V�WKH�%ULWDQQLFD�ZDV�DXWKRULWDWLYH��1HZWRQ¶V�WKHRU\�RI�JUDYLWDWLRQ�
ZDV�QRW�\HW�NQRZOHGJH��
� :LNLSHGLD�GLVFODLPV�WKLV�VRUW�RI�DXWKRULW\��$FDGHPLF�LQVWLWXWLRQV�
RIILFLDOO\�GLVWUXVW�LW��-RXUQDOLVWV�DUH�RUGHUHG�QRW�WR�UHO\�XSRQ�LW��<HW�WKH�
DXWKRULW\�FRPHV��,I�RQH�ZDQWV�WR�NQRZ�KRZ�PDQ\�$PHULFDQ�VWDWHV�FRQWDLQ�
D�FRXQW\�QDPHG�0RQWJRPHU\��ZKR�ZLOO�GLVEHOLHYH�WKH�WDOO\�RI�HLJKWHHQ�LQ�
:LNLSHGLD"�:KHUH�HOVH�FRXOG�RQH�ORRN�IRU�D�VWDWLVWLF�VR�
REVFXUH²JHQHUDWHG�E\�D�VXPPLQJ�RI�WKH�NQRZOHGJH�RI�KXQGUHGV�RU�
WKRXVDQGV�RI�SHRSOH��HDFK�RI�ZKRP�PD\�NQRZ�RI�RQO\�RQH�SDUWLFXODU�
0RQWJRPHU\�&RXQW\"�:LNLSHGLD�IHDWXUHV�D�SRSXODU�DUWLFOH�FDOOHG�³(UURUV�
LQ�WKH�(QF\FORSDHGLD�%ULWDQQLFD�WKDW�KDYH�EHHQ�FRUUHFWHG�LQ�:LNLSHGLD�´�
7KLV�DUWLFOH�LV��RI�FRXUVH��DOZD\V�LQ�IOX[��$OO�:LNLSHGLD�LV��$W�DQ\�PRPHQW�
WKH�UHDGHU�LV�FDWFKLQJ�D�YHUVLRQ�RI�WUXWK�RQ�WKH�ZLQJ��
� :KHQ�:LNLSHGLD�VWDWHV��LQ�WKH�DUWLFOH�³$JLQJ�´�
�



� $IWHU�D�SHULRG�RI�QHDU�SHUIHFW�UHQHZDO��LQ�KXPDQV��EHWZHHQ����DQG�
���\HDUV�RI�DJH�>FLWDWLRQ�QHHGHG@���RUJDQLVPDO�VHQHVFHQFH�LV�FKDUDFWHUL]HG�
E\�WKH�GHFOLQLQJ�DELOLW\�WR�UHVSRQG�WR�VWUHVV��LQFUHDVLQJ�KRPHRVWDWLF�
LPEDODQFH�DQG�LQFUHDVHG�ULVN�RI�GLVHDVH��7KLV�LUUHYHUVLEOH�VHULHV�RI�
FKDQJHV�LQHYLWDEO\�HQGV�LQ�GHDWK��
�
� D�UHDGHU�PD\�WUXVW�WKLV��\HW�IRU�RQH�PLQXWH�LQ�WKH�HDUO\�PRUQLQJ�RI�
'HFHPEHU�����������WKH�HQWLUH�DUWLFOH�FRPSULVHG�LQVWHDG�D�VLQJOH�VHQWHQFH��
³$JLQJ�LV�ZKDW�\RX�JHW�ZKHQ�\RX�JHW�IUHDNLQ�ROG�ROG�ROG�´Ƈ�6XFK�REYLRXV�
YDQGDOLVP�ODVWV�KDUGO\�DQ\�WLPH�DW�DOO��'HWHFWLQJ�LW�DQG�UHYHUVLQJ�LW�DUH�
DXWRPDWHG�YDQGDOERWV�DQG�OHJLRQV�RI�KXPDQ�YDQGDO�ILJKWHUV��PDQ\�RI�
WKHP�SURXG�PHPEHUV�RI�WKH�&RXQWHU�9DQGDOLVP�8QLW�DQG�7DVN�)RUFH��
$FFRUGLQJ�WR�D�SRSXODU�VD\LQJ�WKDW�RULJLQDWHG�ZLWK�D�IUXVWUDWHG�YDQGDO��
³2Q�:LNLSHGLD��WKHUH�LV�D�JLDQW�FRQVSLUDF\�DWWHPSWLQJ�WR�KDYH�DUWLFOHV�
DJUHH�ZLWK�UHDOLW\�´�7KLV�LV�DERXW�ULJKW��$�FRQVSLUDF\�LV�DOO�WKH�
:LNLSHGLDQV�FDQ�KRSH�IRU��DQG�RIWHQ�LW�LV�HQRXJK��
� /HZLV�&DUUROO��QHDU�WKH�HQG�RI�WKH�QLQHWHHQWK�FHQWXU\��GHVFULEHG�LQ�
ILFWLRQ�WKH�XOWLPDWH�PDS��UHSUHVHQWLQJ�WKH�ZRUOG�RQ�D�XQLWDU\�VFDOH��D�PLOH�
WR�D�PLOH��³,W�KDV�QHYHU�EHHQ�VSUHDG�RXW��\HW��7KH�IDUPHUV�REMHFWHG��WKH\�
VDLG�LW�ZRXOG�FRYHU�WKH�ZKROH�FRXQWU\��DQG�VKXW�RXW�WKH�VXQOLJKW�´Ƈ�7KH�
SRLQW�LV�QRW�ORVW�RQ�:LNLSHGLDQV��6RPH�DUH�IDPLOLDU�ZLWK�D�GHEDWH�FDUULHG�
RXW�E\�WKH�*HUPDQ�EUDQFK�DERXW�WKH�VFUHZ�RQ�WKH�OHIW�UHDU�EUDNH�SDG�RI�
8OULFK�)XFKV¶V�ELF\FOH��)XFKV��DV�D�:LNLSHGLD�HGLWRU��SURSRVHG�WKH�
TXHVWLRQ��'RHV�WKLV�LWHP�LQ�WKH�XQLYHUVH�RI�REMHFWV�PHULW�LWV�RZQ�
:LNLSHGLD�HQWU\"�7KH�VFUHZ�ZDV�DJUHHG�WR�EH�VPDOO�EXW�UHDO�DQG�
VSHFLILDEOH��³7KLV�LV�DQ�REMHFW�LQ�VSDFH��DQG�,¶YH�VHHQ�LW�´Ƈ�VDLG�-LPP\�
:DOHV��,QGHHG��DQ�DUWLFOH�DSSHDUHG�LQ�WKH�*HUPDQ�0HWD�:LNL��WKDW�LV��WKH�
:LNLSHGLD�DERXW�:LNLSHGLD��WLWOHG�³'LH�6FKUDXEH�DQ�GHU�KLQWHUHQ�OLQNHQ�
%UHPVEDFNH�DP�)DKUUDG�YRQ�8OULFK�)XFKV�´Ƈ�$V�:DOHV�QRWHG��WKH�YHU\�
H[LVWHQFH�RI�WKLV�DUWLFOH�ZDV�³D�PHWD�LURQ\�´�,W�ZDV�ZULWWHQ�E\�WKH�YHU\�
SHRSOH�ZKR�ZHUH�DUJXLQJ�DJDLQVW�LWV�VXLWDELOLW\��7KH�DUWLFOH�ZDV�QRW�UHDOO\�
DERXW�WKH�VFUHZ��KRZHYHU��,W�LV�DERXW�D�FRQWURYHUV\��ZKHWKHU�:LNLSHGLD�
VKRXOG�VWULYH��LQ�WKHRU\�RU�LQ�SUDFWLFH��WR�GHVFULEH�WKH�ZKROH�ZRUOG�LQ�DOO�LWV�



GHWDLO��
� 2SSRVLQJ�IDFWLRQV�FRDOHVFHG�DURXQG�WKH�ODEHOV�³GHOHWLRQLVP´�DQG�
³LQFOXVLRQLVP�´�,QFOXVLRQLVWV�WDNH�WKH�EURDGHVW�YLHZ�RI�ZKDW�EHORQJV�LQ�
:LNLSHGLD��'HOHWLRQLVWV�DUJXH�IRU��DQG�RIWHQ�SHUIRUP��WKH�UHPRYDO�RI�
WULYLD��DUWLFOHV�WRR�VKRUW�RU�SRRUO\�ZULWWHQ�RU�XQUHOLDEOH��RQ�WRSLFV�ODFNLQJ�
QRWDELOLW\��$OO�WKHVH�FULWHULD�DUH�XQGHUVWRRG�WR�EH�YDULDEOH�DQG�VXEMHFWLYH��
'HOHWLRQLVWV�ZDQW�WR�UDLVH�WKH�EDU�RI�TXDOLW\��,Q������WKH\�VXFFHHGHG�LQ�
UHPRYLQJ�DQ�HQWU\�RQ�WKH�3RUW�0DFTXDULH�3UHVE\WHULDQ�&KXUFK��1HZ�
6RXWK�:DOHV��$XVWUDOLD��RQ�JURXQGV�RI�QRQ�QRWDELOLW\��-LPP\�:DOHV�
KLPVHOI�OHDQHG�WRZDUG�LQFOXVLRQLVP��,Q�WKH�ODWH�VXPPHU�RI�������KH�
YLVLWHG�&DSH�7RZQ��6RXWK�$IULFD��DWH�OXQFK�DW�D�SODFH�FDOOHG�0]ROL¶V��DQG�
FUHDWHG�D�³VWXE´�ZLWK�D�VLQJOH�VHQWHQFH��³0]ROL¶V�0HDWV�LV�D�EXWFKHU�VKRS�
DQG�UHVWXDUDQW�ORFDWHG�LQ�*XJXOHWX�WRZQVKLS�QHDU�&DSH�7RZQ��6RXWK�
$IULFD�´�,W�VXUYLYHG�IRU�WZHQW\�WZR�PLQXWHV�EHIRUH�D�QLQHWHHQ�\HDU�ROG�
DGPLQLVWUDWRU�FDOOHG�AGHPRQ�GHOHWHG�LW�RQ�JURXQGV�RI�LQVLJQLILFDQFH��$Q�
KRXU�ODWHU��DQRWKHU�XVHU�UH�FUHDWHG�WKH�DUWLFOH�DQG�H[SDQGHG�LW�EDVHG�RQ�
LQIRUPDWLRQ�IURP�D�ORFDO�&DSH�7RZQ�EORJ�DQG�D�UDGLR�LQWHUYLHZ�
WUDQVFULEHG�RQOLQH��7ZR�PLQXWHV�SDVVHG��DQG�\HW�DQRWKHU�XVHU�REMHFWHG�RQ�
JURXQGV�WKDW�³WKLV�DUWLFOH�RU�VHFWLRQ�LV�ZULWWHQ�OLNH�DQ�DGYHUWLVHPHQW�´�$QG�
VR�RQ��7KH�ZRUG�³IDPRXV´�ZDV�LQVHUWHG�DQG�GHOHWHG�VHYHUDO�WLPHV��7KH�
XVHU�AGHPRQ�ZHLJKHG�LQ�DJDLQ��VD\LQJ��³:H�DUH�QRW�WKH�ZKLWH�SDJHV�DQG�
ZH�DUH�QRW�D�WUDYHO�JXLGH�´�7KH�XVHU�(9XOD�UHWRUWHG��³,�WKLQN�LI�ZH�JLYH�
WKLV�DUWLFOH�D�ELW�PRUH�WKDQ�D�FRXSOH�RI�KRXUV�RI�H[LVWHQFH��ZH�PLJKW�KDYH�
VRPHWKLQJ�ZRUWKZKLOH�´�6RRQ�WKH�GLVSXWH�DWWUDFWHG�QHZVSDSHU�FRYHUDJH�LQ�
$XVWUDOLD�DQG�(QJODQG��%\�WKH�QH[W�\HDU��WKH�DUWLFOH�KDG�QRW�RQO\�VXUYLYHG�
EXW�KDG�JURZQ�WR�LQFOXGH�D�SKRWRJUDSK��DQ�H[DFW�ODWLWXGH�DQG�ORQJLWXGH��D�
OLVW�RI�IRXUWHHQ�UHIHUHQFHV��DQG�VHSDUDWH�VHFWLRQV�IRU�+LVWRU\��%XVLQHVV��DQG�
7RXULVP��6RPH�KDUG�IHHOLQJV�HYLGHQWO\�UHPDLQHG��IRU�LQ�0DUFK������DQ�
DQRQ\PRXV�XVHU�UHSODFHG�WKH�HQWLUH�DUWLFOH�ZLWK�RQH�VHQWHQFH��³0]ROL¶V�LV�
DQ�LQVLJQLILFDQW�OLWWOH�UHVWDXUDQW�ZKRVH�DUWLFOH�RQO\�H[LVWV�KHUH�EHFDXVH�
-LPP\�:DOHV�LV�D�EXPEOLQJ�HJRPDQLDF�´�7KDW�ODVWHG�OHVV�WKDQ�D�PLQXWH��
� :LNLSHGLD�HYROYHV�GHQGULWLFDOO\��VHQGLQJ�RII�QHZ�VKRRWV�LQ�PDQ\�
GLUHFWLRQV���,Q�WKLV�LW�UHVHPEOHV�WKH�XQLYHUVH���6R�GHOHWLRQLVP�DQG�



LQFOXVLRQLVP�VSDZQ�PHUJLVP�DQG�LQFUHPHQWDOLVP��7KH\�OHDG�WR�
IDFWLRQDOLVP��DQG�WKH�IDFWLRQV�ILVVLRQ�LQWR�$VVRFLDWLRQV�RI�'HOHWLRQLVW�
:LNLSHGLDQV�DQG�,QFOXVLRQLVW�:LNLSHGLDQV�VLGH�E\�VLGH�ZLWK�WKH�
$VVRFLDWLRQ�RI�:LNLSHGLDQV�:KR�'LVOLNH�0DNLQJ�%URDG�-XGJPHQWV�$ERXW�
WKH�:RUWKLQHVV�RI�D�*HQHUDO�&DWHJRU\�RI�$UWLFOH��DQG�:KR�$UH�LQ�)DYRU�RI�
WKH�'HOHWLRQ�RI�6RPH�3DUWLFXODUO\�%DG�$UWLFOHV��EXW�7KDW�'RHVQ¶W�0HDQ�
7KH\�$UH�'HOHWLRQLVWV��:DOHV�ZRUULHG�SDUWLFXODUO\�DERXW�%LRJUDSKLHV�RI�
/LYLQJ�3HUVRQV��,Q�DQ�LGHDO�ZRUOG��ZKHUH�:LNLSHGLD�FRXOG�EH�IUHHG�IURP�
SUDFWLFDO�FRQFHUQV�RI�PDLQWHQDQFH�DQG�UHOLDELOLW\��:DOHV�VDLG�KH�ZRXOG�EH�
KDSS\�WR�VHH�D�ELRJUDSK\�RI�HYHU\�KXPDQ�RQ�WKH�SODQHW��,W�RXWGRHV�%RUJHV��
� (YHQ�WKHQ��DW�WKH�LPSRVVLEOH�H[WUHPH²HYHU\�SHUVRQ��HYHU\�ELF\FOH�
VFUHZ²WKH�FROOHFWLRQ�ZRXOG�SRVVHVV�QRWKLQJ�OLNH�$OO�.QRZOHGJH��)RU�
HQF\FORSHGLDV��LQIRUPDWLRQ�WHQGV�WR�FRPH�LQ�WKH�IRUP�RI�WRSLFV�DQG�
FDWHJRULHV��%ULWDQQLFD�IUDPHG�LWV�RUJDQL]DWLRQ�LQ������DV�³D�SODQ�HQWLUHO\�
QHZ�´Ƈ�,W�DGYHUWLVHG�³WKH�GLIIHUHQW�VFLHQFHV�DQG�DUWV´�DUUDQJHG�DV�³GLVWLQFW�
7UHDWLVHV�RU�6\VWHPV´²�
�
� $QG�IXOO�([SODQDWLRQV�JLYHQ�RI�WKH�
�
� 9DULRXV�'HWDFKHG�3DUWV�RI�.QRZOHGJH��ZKHWKHU�UHODWLQJ�WR�1DWXUDO�
DQG�$UWLILFLDO�2EMHFWV��RU�WR�0DWWHUV�(FFOHVLDVWLFDO��&LYLO��0LOLWDU\��
&RPPHUFLDO��	F��
�
� ,Q�:LNLSHGLD�WKH�GHWDFKHG�SDUWV�RI�NQRZOHGJH�WHQG�WR�NHHS�VSOLWWLQJ��
7KH�HGLWRUV�DQDO\]HG�WKH�ORJLFDO�G\QDPLFV�DV�$ULVWRWOH�RU�%RROH�PLJKW�
KDYH��
�
� 0DQ\�WRSLFV�DUH�EDVHG�RQ�WKH�UHODWLRQVKLS�RI�IDFWRU�;�WR�IDFWRU�<��
UHVXOWLQJ�LQ�RQH�RU�PRUH�IXOO�DUWLFOHV��7KLV�FRXOG�UHIHU�WR��IRU�H[DPSOH��
VLWXDWLRQ�;�LQ�ORFDWLRQ�<��RU�YHUVLRQ�;�RI�LWHP�<��7KLV�LV�SHUIHFWO\�YDOLG�
ZKHQ�WKH�WZR�YDULDEOHV�SXW�WRJHWKHU�UHSUHVHQW�VRPH�FXOWXUDOO\�VLJQLILFDQW�
SKHQRPHQRQ�RU�VRPH�RWKHUZLVH�QRWDEOH�LQWHUHVW��2IWHQ��VHSDUDWH�DUWLFOHV�
DUH�QHHGHG�IRU�D�VXEMHFW�ZLWKLQ�D�UDQJH�RI�GLIIHUHQW�FRXQWULHV�GXH�WR�LWV�



VXEVWDQWLDO�GLIIHUHQFHV�DFURVV�LQWHUQDWLRQDO�ERUGHUV��$UWLFOHV�OLNH�6ODWH�
LQGXVWU\�LQ�:DOHV�DQG�,VODQG�)R[�DUH�ILWWLQJ�H[DPSOHV��%XW�ZULWLQJ�DERXW�
2DN�WUHHV�LQ�1RUWK�&DUROLQD�RU�D�%OXH�WUXFN�ZRXOG�OLNHO\�FRQVWLWXWH�D�329�
IRUN��RULJLQDO�UHVHDUFK��RU�ZRXOG�RWKHUZLVH�EH�RXWULJKW�VLOO\�Ƈ�
�
� &KDUOHV�'LFNHQV�KDG�HDUOLHU�FRQVLGHUHG�WKLV�YHU\�SUREOHP��,Q�7KH�
3LFNZLFN�3DSHUV��D�PDQ�LV�VDLG�WR�KDYH�UHDG�XS�LQ�WKH�%ULWDQQLFD�RQ�
&KLQHVH�PHWDSK\VLFV��7KHUH�ZDV��KRZHYHU��QR�VXFK�DUWLFOH��³+H�UHDG�IRU�
PHWDSK\VLFV�XQGHU�WKH�OHWWHU�0��DQG�IRU�&KLQD�XQGHU�WKH�OHWWHU�&��DQG�
FRPELQHG�KLV�LQIRUPDWLRQ�´Ƈ�
� ,Q������WKH�QRYHOLVW�1LFKROVRQ�%DNHU��FDOOLQJ�KLPVHOI�:DJHOHVV��JRW�
VXFNHG�LQWR�:LNLSHGLD�OLNH�VR�PDQ\�RWKHUV��ILUVW�VHHNLQJ�LQIRUPDWLRQ�DQG�
WKHQ�WHQWDWLYHO\�VXSSO\LQJ�VRPH��EHJLQQLQJ�RQH�)ULGD\�HYHQLQJ�ZLWK�WKH�
DUWLFOH�RQ�ERYLQH�VRPDWRWURSLQ�DQG��WKH�QH[W�GD\��6OHHSOHVV�LQ�6HDWWOH��
SHULRGL]DWLRQ��DQG�K\GUDXOLF�IOXLG��2Q�6XQGD\�LW�ZDV�SRUQRFKDQFKDGD�
�%UD]LOLDQ�VH[�ILOPV���D�IRRWEDOO�SOD\HU�RI�WKH�����V�FDOOHG�(DUO�%ODLU��DQG�
EDFN�WR�K\GUDXOLF�IOXLG��2Q�7XHVGD\�KH�GLVFRYHUHG�WKH�$UWLFOH�5HVFXH�
6TXDGURQ��GHGLFDWHG�WR�ILQGLQJ�DUWLFOHV�LQ�GDQJHU�RI�GHOHWLRQ�DQG�VDYLQJ�
WKHP�E\�PDNLQJ�WKHP�EHWWHU�LQVWHDG��%DNHU�LPPHGLDWHO\�VLJQHG�XS��W\SLQJ�
D�QRWH��³,�ZDQW�WR�EH�D�SDUW�RI�WKLV�´�+LV�GHVFHQW�LQWR�REVHVVLRQ�LV�
GRFXPHQWHG�LQ�WKH�DUFKLYHV��OLNH�HYHU\WKLQJ�HOVH�WKDW�KDSSHQV�RQ�
:LNLSHGLD��DQG�KH�ZURWH�DERXW�LW�D�IHZ�PRQWKV�ODWHU�LQ�D�SULQW�SXEOLFDWLRQ��
7KH�1HZ�<RUN�5HYLHZ�RI�%RRNV��
�
� ,�EHJDQ�VWDQGLQJ�ZLWK�P\�FRPSXWHU�RSHQ�RQ�WKH�NLWFKHQ�FRXQWHU��
VWDULQJ�DW�P\�JURZLQJ�ZDWFKOLVW��FKHFNLQJ��SHHNLQJ�«�,�VWRSSHG�KHDULQJ�
ZKDW�P\�IDPLO\�ZDV�VD\LQJ�WR�PH²IRU�DERXW�WZR�ZHHNV�,�DOO�EXW�
GLVDSSHDUHG�LQWR�P\�VFUHHQ��WU\LQJ�WR�VDOYDJH�EULHI��VRPHWLPHV�RYHUO\�
SURPRWLRQDO�EXW�QHYHUWKHOHVV�ZRUWK\�ELRJUDSKLHV�E\�UHFDVWLQJ�WKHP�LQ�
QHXWUDO�ODQJXDJH��DQG�E\�KDVWLO\�VFRXULQJ�QHZVSDSHU�GDWDEDVHV�DQG�
*RRJOH�%RRNV�IRU�UHIHUHQFHV�WKDW�ZRXOG�EXON�XS�WKHLU�QRWDELOLW\�TXRWLHQW��,�
KDG�EHFRPH�DQ�³LQFOXVLRQLVW�´Ƈ�
�



� +H�FRQFOXGHG�ZLWK�D�³VHFUHW�KRSH´��WKDW�DOO�WKH�IORWVDP�DQG�MHWVDP�
FRXOG�EH�VDYHG��LI�QRW�LQ�:LNLSHGLD�WKDQ�LQ�³D�:LNLPRUJXH²D�ELQ�RI�
EURNHQ�GUHDPV�´�+H�VXJJHVWHG�FDOOLQJ�LW�'HOHWRSHGLD��³,W�ZRXOG�KDYH�
PXFK�WR�WHOO�XV�RYHU�WLPH�´�2Q�WKH�SULQFLSOH�WKDW�QRWKLQJ�RQOLQH�HYHU�
SHULVKHV��'HOHWLRQSHGLD�ZDV�FUHDWHG�VKRUWO\�WKHUHDIWHU��DQG�LW�KDV�JURZQ�E\�
GHJUHHV��7KH�3RUW�0DFTXDULH�3UHVE\WHULDQ�&KXUFK�OLYHV�RQ�WKHUH��WKRXJK�LW�
LV�QRW��VWULFWO\�VSHDNLQJ��SDUW�RI�WKH�HQF\FORSHGLD��:KLFK�VRPH�FDOO�WKH�
XQLYHUVH��
� 1DPHV�EHFDPH�D�VSHFLDO�SUREOHP��WKHLU�GLVDPELJXDWLRQ��WKHLU�
FRPSOH[LW\��WKHLU�FROOLVLRQV��7KH�QHDUO\�OLPLWOHVV�IORZ�RI�LQIRUPDWLRQ�KDG�
WKH�HIIHFW�RI�WKURZLQJ�DOO�WKH�ZRUOG¶V�LWHPV�LQWR�D�VLQJOH�DUHQD��ZKHUH�WKH\�
VHHPHG�WR�SOD\�D�IUDQWLF�JDPH�RI�%XPSHU�&DU��6LPSOHU�WLPHV�KDG�DOORZHG�
VLPSOHU�QDPLQJ��³7KH�/RUG�*RG�IRUPHG�HYHU\�EHDVW�RI�WKH�ILHOG��DQG�
HYHU\�IRZO�RI�WKH�DLU��DQG�EURXJKW�WKHP�XQWR�$GDP�WR�VHH�ZKDW�KH�ZRXOG�
FDOO�WKHP�´�VD\V�*HQHVLV��³DQG�ZKDWVRHYHU�$GDP�FDOOHG�HYHU\�OLYLQJ�
FUHDWXUH��WKDW�ZDV�WKH�QDPH�WKHUHRI�´�)RU�HDFK�FUHDWXUH�RQH�QDPH��IRU�HDFK�
QDPH�RQH�FUHDWXUH��6RRQ��KRZHYHU��$GDP�KDG�KHOS��
� ,Q�KLV�QRYHO�7KH�,QILQLWLHV��-RKQ�%DQYLOOH�LPDJLQHV�WKH�JRG�+HUPHV�
VD\LQJ��³$�KDPDGU\DG�LV�D�ZRRG�Q\PSK��DOVR�D�SRLVRQRXV�VQDNH�LQ�,QGLD��
DQG�DQ�$E\VVLQLDQ�EDERRQ��,W�WDNHV�D�JRG�WR�NQRZ�D�WKLQJ�OLNH�WKDW�´Ƈ�<HW�
DFFRUGLQJ�WR�:LNLSHGLD��KDPDGU\DG�DOVR�QDPHV�D�EXWWHUIO\��D�QDWXUDO�
KLVWRU\�MRXUQDO�IURP�,QGLD��DQG�D�&DQDGLDQ�SURJUHVVLYH�URFN�EDQG��$UH�ZH�
DOO�QRZ�DV�JRGV"�7KH�URFN�EDQG�DQG�WKH�ZRRG�Q\PSK�FRXOG�FRH[LVW�
ZLWKRXW�IULFWLRQ��EXW�PRUH�JHQHUDOO\�WKH�EUHDNLQJ�GRZQ�RI�LQIRUPDWLRQ�
EDUULHUV�OHDGV�WR�FRQIOLFW�RYHU�QDPHV�DQG�QDPLQJ�ULJKWV��,PSRVVLEOH�DV�LW�
VHHPV��WKH�PRGHUQ�ZRUOG�LV�UXQQLQJ�RXW�RI�QDPHV��7KH�URVWHU�RI�
SRVVLELOLWLHV�VHHPV�LQILQLWH��EXW�WKH�GHPDQG�LV�HYHQ�JUHDWHU��
� 7KH�PDMRU�WHOHJUDSK�FRPSDQLHV��VWUXJJOLQJ�LQ������ZLWK�WKH�JURZLQJ�
SUREOHP�RI�PLVGLUHFWHG�PHVVDJHV��HVWDEOLVKHG�D�&HQWUDO�%XUHDX�IRU�
5HJLVWHUHG�$GGUHVVHV��,WV�FHQWUDO�RIILFH�LQ�WKH�ILQDQFLDO�GLVWULFW�RI�1HZ�
<RUN�ILOOHG�DQ�XSVWDLUV�URRP�RQ�%URDG�6WUHHW�ZLWK�VWHHO�ILOLQJ�FDELQHWV��
&XVWRPHUV�ZHUH�LQYLWHG�WR�UHJLVWHU�FRGH�QDPHV�IRU�WKHLU�DGGUHVVHV��VLQJOH�
ZRUGV�RI�ILYH�WR�WHQ�OHWWHUV��UHTXLUHG�WR�EH�³SURQRXQFHDEOH´²WKDW�LV��



³PDGH�XS�RI�V\OODEOHV�WKDW�DSSHDU�LQ�RQH�RI�HLJKW�(XURSHDQ�
ODQJXDJHV�´Ƈ0DQ\�FXVWRPHUV�FRPSODLQHG�DERXW�WKH�\HDUO\�FKDUJH²������
SHU�FRGH�QDPH²EXW�E\������WKH�EXUHDX�ZDV�PDQDJLQJ�D�OLVW�RI���������
LQFOXGLQJ�,//80,1$7(��WKH�1HZ�<RUN�(GLVRQ�&RPSDQ\���
72276:((76��WKH�6ZHHW�&RPSDQ\�RI�$PHULFD���DQG�&+(55<75((�
�*HRUJH�:DVKLQJWRQ�+RWHO��Ƈ�7KH�ILQDQFLHU�%HUQDUG�0��%DUXFK�PDQDJHG�
WR�JHW�%$58&+�DOO�WR�KLPVHOI��,W�ZDV�ILUVW�FRPH��ILUVW�VHUYHG��DQG�LW�ZDV�D�
PRGHVW�KDUELQJHU�RI�WKLQJV�WR�FRPH��
� &\EHUVSDFH��RI�FRXUVH��FKDQJHV�HYHU\WKLQJ��$�6RXWK�&DUROLQD�
FRPSDQ\�FDOOHG�)R[�	�+RXQG�5HDOW\��%LOO\�%HQWRQ�RZQHU�EURNHU��
UHJLVWHUHG�WKH�GRPDLQ�QDPH�%$58&+�&20��$�&DQDGLDQ�OLYLQJ�LQ�+LJK�
3UDLULH��$OEHUWD��UHJLVWHUHG�-5572/.,(1�&20�DQG�KHOG�RQ�WR�LW�IRU�D�
GHFDGH��XQWLO�D�SDQHO�RI�WKH�:RUOG�,QWHOOHFWXDO�3URSHUW\�2UJDQL]DWLRQ�LQ�
*HQHYD�WRRN�LW�DZD\�IURP�KLP��7KH�QDPH�KDG�YDOXH��RWKHUV�ZKR�FODLPHG�
DQ�LQWHUHVW�LQ�LW��DV�D�EUDQG�DQG�D�WUDGHPDUN��HLWKHU�UHJLVWHUHG�RU�
XQUHJLVWHUHG��LQFOXGHG�WKH�ODWH�ZULWHU¶V�KHLUV��SXEOLVKHU��DQG�ILOPPDNHUV��
QRW�WR�PHQWLRQ�WKH�VHYHUDO�WKRXVDQG�SHRSOH�ZRUOGZLGH�ZKR�KDSSHQHG�WR�
VKDUH�KLV�VXUQDPH��7KH�VDPH�+LJK�3UDLULH�PDQ�ZDV�EDVLQJ�D�EXVLQHVV�RQ�
KLV�SRVVHVVLRQ�RI�IDPRXV�QDPHV��&pOLQH�'LRQ��$OEHUW�(LQVWHLQ��0LFKDHO�
&ULFKWRQ��3LHUFH�%URVQDQ��DQG�DERXW�������PRUH��6RPH�RI�WKHVH�SHRSOH�
IRXJKW�EDFN��$�VHOHFW�IHZ�QDPHV²WKH�SLQQDFOHV�DQG�KLOOWRSV²KDYH�
GHYHORSHG�D�WUHPHQGRXV�FRQFHQWUDWLRQ�RI�HFRQRPLF�YDOXH��7KH�ZRUG�1LNH�
LV�WKRXJKW�E\�HFRQRPLVWV�WR�EH�ZRUWK����ELOOLRQ��&RFD�&ROD�LV�YDOXHG�DW�
WHQ�WLPHV�PRUH��
� ,Q�WKH�VWXG\�RI�RQRPDVWLFV�LW�LV�D[LRPDWLF�WKDW�JURZLQJ�VRFLDO�XQLWV�
OHDG�WR�JURZLQJ�QDPH�V\VWHPV��)RU�OLIH�LQ�WULEHV�DQG�YLOODJHV��VLQJOH�QDPHV�
OLNH�$OELQ�DQG�$YD�ZHUH�HQRXJK��EXW�WULEHV�JDYH�ZD\�WR�FODQV��FLWLHV�WR�
QDWLRQV��DQG�SHRSOH�KDG�WR�GR�EHWWHU��VXUQDPHV�DQG�SDWURQ\PV��QDPHV�
EDVHG�RQ�JHRJUDSK\�DQG�RFFXSDWLRQ��0RUH�FRPSOH[�VRFLHWLHV�GHPDQG�
PRUH�FRPSOH[�QDPHV��7KH�,QWHUQHW�UHSUHVHQWV�QRW�MXVW�D�QHZ�RSSRUWXQLW\�
IRU�ILJKWV�RYHU�QDPHV�EXW�D�OHDS�LQ�VFDOH�FDXVLQJ�D�SKDVH�WUDQVLWLRQ��
� $Q�$WODQWD�PXVLF�ZULWHU�NQRZQ�DV�%LOO�:\PDQ�UHFHLYHG�D�
FHDVH�DQG�GHVLVW�OHWWHU�IURP�ODZ\HUV�UHSUHVHQWLQJ�WKH�IRUPHU�5ROOLQJ�6WRQH�



EDVV�SOD\HU�DOVR�NQRZQ�DV�%LOO�:\PDQ��GHPDQGLQJ��WKDW�LV��WKDW�KH�³FHDVH�
DQG�GHVLVW´�XVLQJ�KLV�QDPH��,Q�UHVSRQGLQJ��WKH�ILUVW�%LOO�:\PDQ�SRLQWHG�
RXW�WKDW�WKH�VHFRQG�%LOO�:\PDQ�KDG�EHHQ�ERUQ�:LOOLDP�*HRUJH�3HUNV��7KH�
FDU�FRPSDQ\�NQRZQ�LQ�*HUPDQ\�DV�'U��,QJ��K�F��)��3RUVFKH�$*�IRXJKW�D�
VHULHV�RI�EDWWOHV�WR�SURWHFW�WKH�QDPH�&DUUHUD��$QRWKHU�FRQWHQGHU�ZDV�WKH�
6ZLVV�YLOODJH��SRVWDO�FRGH�������³7KH�YLOODJH�&DUUHUD�H[LVWHG�SULRU�WR�WKH�
3RUVFKH�WUDGHPDUN�´�&KULVWRSK�5HXVV�RI�6ZLW]HUODQG�ZURWH�WR�3RUVFKH¶V�
ODZ\HUV��³3RUVFKH¶V�XVH�RI�WKDW�QDPH�FRQVWLWXWHV�D�PLVDSSURSULDWLRQ�RI�WKH�
JRRGZLOO�DQG�UHSXWDWLRQ�GHYHORSHG�E\�WKH�YLOODJHUV�RI�&DUUHUD�´�+H�DGGHG�
IRU�JRRG�PHDVXUH��³7KH�YLOODJH�HPLWV�PXFK�OHVV�QRLVH�DQG�SROOXWLRQ�WKDQ�
3RUVFKH�&DUUHUD�´�+H�GLG�QRW�PHQWLRQ�WKDW�-RVp�&DUUHUDV��WKH�RSHUD�VLQJHU��
ZDV�HPEURLOHG�LQ�D�QDPH�GLVSXWH�RI�KLV�RZQ��7KH�FDU�FRPSDQ\��
PHDQZKLOH��DOVR�FODLPHG�WUDGHPDUN�RZQHUVKLS�RI�WKH�QXPHUDOV������
� $�XVHIXO�WHUP�RI�DUW�HPHUJHG�IURP�FRPSXWHU�VFLHQFH��QDPHVSDFH��D�
UHDOP�ZLWKLQ�ZKLFK�DOO�QDPHV�DUH�GLVWLQFW�DQG�XQLTXH��7KH�ZRUOG�KDV�ORQJ�
KDG�QDPHVSDFHV�EDVHG�RQ�JHRJUDSK\�DQG�RWKHU�QDPHVSDFHV�EDVHG�RQ�
HFRQRPLF�QLFKH��<RX�FRXOG�EH�%ORRPLQJGDOH¶V�DV�ORQJ�DV�\RX�VWD\HG�RXW�
RI�1HZ�<RUN��\RX�FRXOG�EH�)RUG�LI�\RX�GLG�QRW�PDNH�DXWRPRELOHV��7KH�
ZRUOG¶V�URFN�EDQGV�FRQVWLWXWH�D�QDPHVSDFH��ZKHUH�3UHWW\�%R\�)OR\G�DQG�
3LQN�)OR\G�DQG�3LQN�FRH[LVW��DORQJ�ZLWK�WKH���WK�)ORRU�(OHYDWRUV�DQG�WKH�
��WK�)ORRU�(OHYDWRUV�DQG�+DPDGU\DG��)LQGLQJ�QHZ�QDPHV�LQ�WKLV�VSDFH�
EHFRPHV�D�FKDOOHQJH��7KH�VLQJHU�DQG�VRQJZULWHU�ORQJ�FDOOHG�VLPSO\�
³3ULQFH´�ZDV�JLYHQ�WKDW�QDPH�DW�ELUWK��ZKHQ�KH�WLUHG�RI�LW��KH�IRXQG�
KLPVHOI�WDJJHG�ZLWK�D�PHWD�QDPH��³WKH�$UWLVW�)RUPHUO\�.QRZQ�DV�3ULQFH�´�
7KH�6FUHHQ�$FWRUV�*XLOG�PDLQWDLQV�D�IRUPDO�QDPHVSDFH�RI�LWV�RZQ²RQO\�
RQH�-XOLD�5REHUWV�DOORZHG��7UDGLWLRQDO�QDPHVSDFHV�DUH�RYHUODSSLQJ�DQG�
PHOWLQJ�WRJHWKHU��$QG�PDQ\�JURZ�RYHUFURZGHG��
� 3KDUPDFHXWLFDO�QDPHV�DUH�D�VSHFLDO�FDVH��D�VXELQGXVWU\�KDV�HPHUJHG�
WR�FRLQ�WKHP��UHVHDUFK�WKHP��DQG�YHW�WKHP��,Q�WKH�8QLWHG�6WDWHV��WKH�)RRG�
DQG�'UXJ�$GPLQLVWUDWLRQ�UHYLHZV�SURSRVHG�GUXJ�QDPHV�IRU�SRVVLEOH�
FROOLVLRQV��DQG�WKLV�SURFHVV�LV�FRPSOH[�DQG�XQFHUWDLQ��0LVWDNHV�FDXVH�
GHDWK��0HWKDGRQH��IRU�RSLDWH�GHSHQGHQFH��KDV�EHHQ�DGPLQLVWHUHG�LQ�SODFH�
RI�0HWDGDWH��IRU�DWWHQWLRQ�GHILFLW�GLVRUGHU��DQG�7D[RO��D�FDQFHU�GUXJ��IRU�



7D[RWHUH��D�GLIIHUHQW�FDQFHU�GUXJ��ZLWK�IDWDO�UHVXOWV��'RFWRUV�IHDU�ERWK�
ORRN�DOLNH�HUURUV�DQG�VRXQG�DOLNH�HUURUV��=DQWDF�;DQD[��9HUHODQ�9LULORQ��
/LQJXLVWV�GHYLVH�VFLHQWLILF�PHDVXUHV�RI�WKH�³GLVWDQFH´�EHWZHHQ�QDPHV��%XW�
/DPLFWDO�DQG�/DPLVLO�DQG�/XGLRPLO�DQG�/RPRWLO�DUH�DOO�DSSURYHG�GUXJ�
QDPHV��
� ,Q�WKH�FRUSRUDWH�QDPHVSDFH��VLJQV�RI�RYHUFURZGLQJ�FRXOG�EH�VHHQ�LQ�
WKH�IDGLQJ�DZD\�RI�ZKDW�PLJKW�EH�FDOOHG�VLPSOH��PHDQLQJIXO�QDPHV��1R�
QHZ�FRPSDQ\�FRXOG�EH�FDOOHG�DQ\WKLQJ�OLNH�*HQHUDO�(OHFWULF�RU�)LUVW�
1DWLRQDO�%DQN�RU�,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV��6LPLODUO\��$����6WHDN�
6DXFH�FRXOG�RQO\�UHIHU�WR�D�IRRG�SURGXFW�ZLWK�D�ORQJ�KLVWRU\��0LOOLRQV�RI�
FRPSDQ\�QDPHV�H[LVW��DQG�YDVW�VXPV�RI�PRQH\�JR�WR�SURIHVVLRQDO�
FRQVXOWDQWV�LQ�WKH�EXVLQHVV�RI�FUHDWLQJ�PRUH��,W�LV�QR�FRLQFLGHQFH�WKDW�WKH�
VSHFWDFXODU�QDPLQJ�WULXPSKV�RI�F\EHUVSDFH�YHUJH�RQ�QRQVHQVH��<DKRR���
*RRJOH��7ZLWWHU��
� 7KH�,QWHUQHW�LV�QRW�MXVW�D�FKXUQHU�RI�QDPHVSDFHV��LW�LV�DOVR�D�
QDPHVSDFH�RI�LWV�RZQ��1DYLJDWLRQ�DURXQG�WKH�JOREH¶V�FRPSXWHU�QHWZRUNV�
UHOLHV�RQ�WKH�VSHFLDO�V\VWHP�RI�GRPDLQ�QDPHV��OLNH�&2&$�&2/$�&20��
7KHVH�QDPHV�DUH�DFWXDOO\�DGGUHVVHV��LQ�WKH�PRGHUQ�VHQVH�RI�WKDW�ZRUG��³D�
UHJLVWHU��ORFDWLRQ��RU�D�GHYLFH�ZKHUH�LQIRUPDWLRQ�LV�VWRUHG�´�7KH�WH[W�
HQFRGHV�QXPEHUV��WKH�QXPEHUV�SRLQW�WR�SODFHV�LQ�F\EHUVSDFH��EUDQFKLQJ�
GRZQ�QHWZRUNV��VXEQHWZRUNV��DQG�GHYLFHV��$OWKRXJK�WKH\�DUH�FRGH��WKHVH�
EULHI�WH[W�IUDJPHQWV�DOVR�FDUU\�WKH�JUHDW�ZHLJKW�RI�PHDQLQJ�LQ�WKH�PRVW�
YDVW�RI�QDPHVSDFHV��7KH\�EOHQG�WRJHWKHU�IHDWXUHV�RI�WUDGHPDUNV��YDQLW\�
OLFHQVH�SODWHV��SRVWDO�FRGHV��UDGLR�VWDWLRQ�FDOO�OHWWHUV��DQG�JUDIILWL��/LNH�WKH�
WHOHJUDSK�FRGH�QDPHV��DQ\RQH�FRXOG�UHJLVWHU�D�GRPDLQ�QDPH��IRU�D�VPDOO�
IHH��EHJLQQLQJ�LQ�������,W�ZDV�ILUVW�FRPH��ILUVW�VHUYHG��7KH�GHPDQG�
H[FHHGV�WKH�VXSSO\��
� 7RR�PXFK�ZRUN�IRU�VKRUW�ZRUGV��0DQ\�HQWLWLHV�RZQ�³DSSOH´�
WUDGHPDUNV��EXW�WKHUH�LV�RQO\�RQH�$33/(�&20��ZKHQ�WKH�GRPDLQV�RI�
PXVLF�DQG�FRPSXWLQJ�FROOLGHG��VR�GLG�WKH�%HDWOHV�DQG�WKH�FRPSXWHU�
FRPSDQ\��7KHUH�LV�RQO\�RQH�0&'21$/'6�&20��DQG�D�MRXUQDOLVW�QDPHG�
-RVKXD�4XLWWQHU�UHJLVWHUHG�LW�ILUVW��0XFK�DV�WKH�IDVKLRQ�HPSLUH�RI�*LRUJLR�
$UPDQL�ZDQWHG�$50$1,�&20��VR�GLG�$QDQG�5DPQDWK�0DQL�RI�



9DQFRXYHU��DQG�KH�JRW�WKHUH�ILUVW��1DWXUDOO\�D�VHFRQGDU\�PDUNHW�HPHUJHG�
IRU�WUDGH�LQ�GRPDLQ�QDPHV��,Q�������RQH�HQWUHSUHQHXU�SDLG�DQRWKHU�
HQWUHSUHQHXU�����PLOOLRQ�IRU�6(;�&20��%\�WKHQ�QHDUO\�HYHU\�ZRUG�LQ�
HYHU\�ZHOO�NQRZQ�ODQJXDJH�KDG�EHHQ�UHJLVWHUHG��VR�KDG�XQFRXQWDEOH�
FRPELQDWLRQV�RI�ZRUGV�DQG�YDULDWLRQV�RI�ZRUGV²PRUH�WKDQ�����PLOOLRQ��,W�
LV�D�QHZ�EXVLQHVV�IRU�FRUSRUDWH�ODZ\HUV��$�WHDP�ZRUNLQJ�IRU�
'DLPOHU&KU\VOHU�LQ�6WXWWJDUW��*HUPDQ\��PDQDJHG�WR�ZUHVW�EDFN�
0(5&('(66+23�&20��'5,9($0(5&('(6�&20��
'2'*(9,3(5�&20��&5<6/(5�&20��&+5,6/(5�&20��
&+5<67/(5�&20��DQG�&+5,67/(5�&20��
� 7KH�OHJDO�HGLILFHV�RI�LQWHOOHFWXDO�SURSHUW\�ZHUH�UDWWOHG��7KH�UHVSRQVH�
ZDV�D�VSHFLHV�RI�SDQLF²D�ODQG�JUDE�LQ�WUDGHPDUNV��$V�UHFHQWO\�DV�������
WKH�8QLWHG�6WDWHV�UHJLVWHUHG�DERXW�WHQ�WKRXVDQG�D�\HDU��7KUHH�GHFDGHV�ODWHU��
WKH�QXPEHU�DSSURDFKHG�WKUHH�KXQGUHG�WKRXVDQG��MXPSLQJ�HYHU\�\HDU��7KH�
YDVW�PDMRULW\�RI�WUDGHPDUN�DSSOLFDWLRQV�XVHG�WR�EH�UHMHFWHG��QRZ�WKH�
RSSRVLWH�LV�WUXH��$OO�WKH�ZRUGV�RI�WKH�ODQJXDJH��LQ�DOO�SRVVLEOH�
FRPELQDWLRQV��VHHP�HOLJLEOH�IRU�SURWHFWLRQ�E\�JRYHUQPHQWV��$�W\SLFDO�
EDWFK�RI�HDUO\�WZHQW\�ILUVW�FHQWXU\�8QLWHG�6WDWHV�WUDGHPDUNV��*5((1�
&,5&/(��'(6(57�,6/$1'��0<�678'(17�%2'<��(1-2<�$�
3$57<�,1�(9(5<�%2:/���7(&+12/,)7��0((7,1*6�,'($6��
7$03(5�3522)�.(<�5,1*6��7+(�%(67�)520�7+(�:(67��
$:(620(�$&7,9,7,(6��
� 7KH�FROOLVLRQ�RI�QDPHV��WKH�H[KDXVWLRQ�RI�QDPHV²LW�KDV�KDSSHQHG�
EHIRUH��LI�QHYHU�RQ�WKLV�VFDOH��$QFLHQW�QDWXUDOLVWV�NQHZ�SHUKDSV�ILYH�
KXQGUHG�GLIIHUHQW�SODQWV�DQG��RI�FRXUVH��JDYH�HDFK�D�QDPH��7KURXJK�WKH�
ILIWHHQWK�FHQWXU\��WKDW�LV�DV�PDQ\�DV�DQ\RQH�NQHZ��7KHQ��LQ�(XURSH��DV�
SULQWHG�ERRNV�EHJDQ�WR�VSUHDG�ZLWK�OLVWV�DQG�GUDZLQJV��DQ�RUJDQL]HG��
FROOHFWLYH�NQRZOHGJH�FDPH�LQWR�EHLQJ��DQG�ZLWK�LW��DV�WKH�KLVWRULDQ�%ULDQ�
2JLOYLH�KDV�VKRZQ��WKH�GLVFLSOLQH�FDOOHG�QDWXUDO�KLVWRU\�Ƈ�7KH�ILUVW�
ERWDQLVWV�GLVFRYHUHG�D�SURIXVLRQ�RI�QDPHV��&DVSDU�5DW]HQEHUJHU��D�VWXGHQW�
DW�:LWWHQEHUJ�LQ�WKH�����V��DVVHPEOHG�D�KHUEDULXP�DQG�WULHG�WR�NHHS�WUDFN��
IRU�RQH�VSHFLHV�KH�QRWHG�HOHYHQ�QDPHV�LQ�/DWLQ�DQG�*HUPDQ��6FDQGL[��
3HFWHQ�YHQHULV��+HUED�VFDQDULD��&HUHIROLXP�DFXOHDWXP��1DGHONUDXWW��



+HFKHONDP��1DGHO.RHUIIHO��9HQXVVWUDKO��1DGHO�0RHKUHQ��6FKQDEHO�
0RHKUHQ��6FKQDEHONRHUIIHO�Ƈ�,Q�(QJODQG�LW�ZRXOG�KDYH�EHHQ�FDOOHG�
VKHSKHUG¶V�QHHGOH�RU�VKHSKHUG¶V�FRPE��6RRQ�HQRXJK�WKH�SURIXVLRQ�RI�
VSHFLHV�RYHUWRRN�WKH�SURIXVLRQ�RI�QDPHV��1DWXUDOLVWV�IRUPHG�D�FRPPXQLW\��
WKH\�FRUUHVSRQGHG��DQG�WKH\�WUDYHOHG��%\�WKH�HQG�RI�WKH�FHQWXU\�D�6ZLVV�
ERWDQLVW�KDG�SXEOLVKHG�D�FDWDORJXH�RI�������SODQWV�Ƈ�(YHU\�QDWXUDOLVW�ZKR�
GLVFRYHUHG�D�QHZ�RQH�KDG�WKH�SULYLOHJH�DQG�WKH�UHVSRQVLELOLW\�RI�QDPLQJ�LW��
D�SUROLIHUDWLRQ�RI�DGMHFWLYHV�DQG�FRPSRXQGV�ZDV�LQHYLWDEOH��DV�ZHUH�
GXSOLFDWLRQ�DQG�UHGXQGDQF\��7R�VKHSKHUG¶V�QHHGOH�DQG�VKHSKHUG¶V�FRPE�
ZHUH�DGGHG��LQ�(QJOLVK�DORQH��VKHSKHUG¶V�EDJ��VKHSKHUG¶V�SXUVH��
VKHSKHUG¶V�EHDUG��VKHSKHUG¶V�EHGVWUDZ��VKHSKHUG¶V�ERGNLQ��VKHSKHUG¶V�
FUHVV��VKHSKHUG¶V�KRXU�JODVV��VKHSKHUG¶V�URG��VKHSKHUG¶V�JRXUG��
VKHSKHUG¶V�MR\��VKHSKHUG¶V�NQRW��VKHSKHUG¶V�P\UWOH��VKHSKHUG¶V�SHGGOHU��
VKHSKHUG¶V�SRXFKH��VKHSKHUG¶V�VWDII��VKHSKHUG¶V�WHDVHO��VKHSKHUG¶V�VFULS��
DQG�VKHSKHUG¶V�GHOLJKW��
� &DUO�/LQQDHXV�KDG�\HW�WR�LQYHQW�WD[RQRP\��ZKHQ�KH�GLG��LQ�WKH�
HLJKWHHQWK�FHQWXU\��KH�KDG�������VSHFLHV�RI�SODQWV�WR�QDPH��DORQJ�ZLWK�
������DQLPDOV��1RZ�WKHUH�DUH�DERXW����������QRW�FRXQWLQJ�LQVHFWV��ZKLFK�
DGG�PLOOLRQV�PRUH��6FLHQWLVWV�VWLOO�WU\�WR�QDPH�WKHP�DOO��WKHUH�DUH�EHHWOH�
VSHFLHV�QDPHG�DIWHU�%DUDFN�2EDPD��'DUWK�9DGHU��DQG�5R\�2UELVRQ��)UDQN�
=DSSD�KDV�OHQW�KLV�QDPH�WR�D�VSLGHU��D�ILVK��DQG�D�MHOO\ILVK��
� ³7KH�QDPH�RI�D�PDQ�LV�OLNH�KLV�VKDGRZ�´Ƈ�VDLG�WKH�9LHQQHVH�
RQRPDWRORJLVW�(UQVW�3XOJUDP�LQ�������³,W�LV�QRW�RI�KLV�VXEVWDQFH�DQG�QRW�
RI�KLV�VRXO��EXW�LW�OLYHV�ZLWK�KLP�DQG�E\�KLP��,WV�SUHVHQFH�LV�QRW�YLWDO��QRU�
LWV�DEVHQFH�IDWDO�´�7KRVH�ZHUH�VLPSOHU�WLPHV��
� :KHQ�&ODXGH�6KDQQRQ�WRRN�D�VKHHW�RI�SDSHU�DQG�SHQFLOHG�KLV�RXWOLQH�
RI�WKH�PHDVXUHV�RI�LQIRUPDWLRQ�LQ�������WKH�VFDOH�ZHQW�IURP�WHQV�RI�ELWV�WR�
KXQGUHGV�WR�WKRXVDQGV��PLOOLRQV��ELOOLRQV��DQG�WULOOLRQV��7KH�WUDQVLVWRU�ZDV�
RQH�\HDU�ROG�DQG�0RRUH¶V�ODZ�\HW�WR�EH�FRQFHLYHG��7KH�WRS�RI�WKH�S\UDPLG�
ZDV�6KDQQRQ¶V�HVWLPDWH�IRU�WKH�/LEUDU\�RI�&RQJUHVV²RQH�KXQGUHG�WULOOLRQ�
ELWV��������+H�ZDV�DERXW�ULJKW��EXW�WKH�S\UDPLG�ZDV�JURZLQJ��
� $IWHU�ELWV�FDPH�NLORELWV��QDWXUDOO\�HQRXJK��$IWHU�DOO��HQJLQHHUV�KDG�
FRLQHG�WKH�ZRUG�NLOREXFN²³D�VFLHQWLVW¶V�LGHD�RI�D�VKRUW�ZD\�WR�VD\�µD�



WKRXVDQG�GROODUV�¶´Ƈ7KH�1HZ�<RUN�7LPHV�KHOSIXOO\�H[SODLQHG�LQ�������7KH�
PHDVXUHV�RI�LQIRUPDWLRQ�FOLPEHG�XS�DQ�H[SRQHQWLDO�VFDOH��DV�WKH�
UHDOL]DWLRQ�GDZQHG�LQ�WKH�����V�WKDW�HYHU\WKLQJ�WR�GR�ZLWK�LQIRUPDWLRQ�
ZRXOG�QRZ�JURZ�H[SRQHQWLDOO\��7KDW�LGHD�ZDV�FDVXDOO\�H[SUHVVHG�E\�
*RUGRQ�0RRUH��ZKR�KDG�EHHQ�DQ�XQGHUJUDGXDWH�VWXG\LQJ�FKHPLVWU\�ZKHQ�
6KDQQRQ�MRWWHG�KLV�QRWH�DQG�IRXQG�KLV�ZD\�WR�HOHFWURQLF�HQJLQHHULQJ�DQG�
WKH�GHYHORSPHQW�RI�LQWHJUDWHG�FLUFXLWV��,Q�������WKUHH�\HDUV�EHIRUH�KH�
IRXQGHG�WKH�,QWHO�&RUSRUDWLRQ��0RRUH�ZDV�PHUHO\��PRGHVWO\�VXJJHVWLQJ�
WKDW�ZLWKLQ�D�GHFDGH��E\�������DV�PDQ\�DV��������WUDQVLVWRUV�FRXOG�EH�
FRPELQHG�RQ�D�VLQJOH�ZDIHU�RI�VLOLFRQ��+H�SUHGLFWHG�D�GRXEOLQJ�HYHU\�\HDU�
RU�WZR²D�GRXEOLQJ�RI�WKH�QXPEHU�RI�FRPSRQHQWV�WKDW�FRXOG�EH�SDFNHG�RQ�
D�FKLS��EXW�WKHQ�DOVR��DV�LW�WXUQHG�RXW��WKH�GRXEOLQJ�RI�DOO�NLQGV�RI�PHPRU\�
FDSDFLW\�DQG�SURFHVVLQJ�VSHHG��D�KDOYLQJ�RI�VL]H�DQG�FRVW��VHHPLQJO\�
ZLWKRXW�HQG��
� .LORELWV�FRXOG�EH�XVHG�WR�H[SUHVV�VSHHG�RI�WUDQVPLVVLRQ�DV�ZHOO�DV�
TXDQWLW\�RI�VWRUDJH��$V�RI�������EXVLQHVVHV�FRXOG�OHDVH�KLJK�VSHHG�OLQHV�
FDUU\LQJ�GDWD�DV�IDVW�DV�����NLORELWV�SHU�VHFRQG��)ROORZLQJ�WKH�OHDG�RI�,%0��
ZKRVH�KDUGZDUH�W\SLFDOO\�SURFHVVHG�LQIRUPDWLRQ�LQ�FKXQNV�RI�HLJKW�ELWV��
HQJLQHHUV�VRRQ�DGRSWHG�WKH�PRGHUQ�DQG�VOLJKWO\�ZKLPVLFDO�XQLW��WKH�E\WH��
%LWV�DQG�E\WHV��$�NLORE\WH��WKHQ��UHSUHVHQWHG�������ELWV��D�PHJDE\WH�
�IROORZLQJ�KDUG�XSRQ�����PLOOLRQ��,Q�WKH�RUGHU�RI�WKLQJV�DV�ZRUNHG�RXW�E\�
LQWHUQDWLRQDO�VWDQGDUGV�FRPPLWWHHV��PHJD��OHG�WR�JLJD���WHUD���SHWD���DQG�
H[D���GUDZQ�IURP�*UHHN��WKRXJK�ZLWK�OHVV�DQG�OHVV�OLQJXLVWLF�ILGHOLW\��7KDW�
ZDV�HQRXJK��IRU�HYHU\WKLQJ�PHDVXUHG��XQWLO�������ZKHQ�WKH�QHHG�ZDV�VHHQ�
IRU�WKH�]HWWDE\WH���������������������������������DQG�WKH�LQDGYHUWHQWO\�
FRPLF�VRXQGLQJ�\RWWDE\WH���������������������������������������,Q�WKLV�
FOLPE�XS�WKH�H[SRQHQWLDO�ODGGHU�LQIRUPDWLRQ�OHIW�RWKHU�JDXJHV�EHKLQG��
0RQH\��IRU�H[DPSOH��LV�VFDUFH�E\�FRPSDULVRQ��$IWHU�NLOREXFNV��WKHUH�ZHUH�
PHJDEXFNV�DQG�JLJDEXFNV��DQG�SHRSOH�FDQ�MRNH�DERXW�LQIODWLRQ�OHDGLQJ�WR�
WHUDEXFNV��EXW�DOO�WKH�PRQH\�LQ�WKH�ZRUOG��DOO�WKH�ZHDOWK�DPDVVHG�E\�DOO�WKH�
JHQHUDWLRQV�RI�KXPDQLW\��GRHV�QRW�DPRXQW�WR�D�SHWDEXFN��
� 7KH�����V�ZHUH�WKH�GHFDGH�RI�PHJDE\WHV��,Q�WKH�VXPPHU�RI�������
,%0�LQWURGXFHG�WZR�QHZ�FRPSXWHU�PRGHOV�ZLWK�PRUH�PHPRU\�WKDQ�HYHU�



EHIRUH��WKH�0RGHO������ZLWK���������E\WHV�RI�PHPRU\��DQG�WKH�ODUJHU�
0RGHO������ZLWK�D�IXOO�PHJDE\WH��LQ�D�ODUJH�FDELQHW��2QH�RI�WKHVH�
URRP�ILOOLQJ�PDLQIUDPHV�FRXOG�EH�SXUFKDVHG�IRU�������������%\������
3ULPH�&RPSXWHU�ZDV�PDUNHWLQJ�D�PHJDE\WH�RI�PHPRU\�RQ�D�VLQJOH�FLUFXLW�
ERDUG��IRU����������:KHQ�WKH�SXEOLVKHUV�RI�WKH�2[IRUG�(QJOLVK�'LFWLRQDU\�
EHJDQ�GLJLWL]LQJ�LWV�FRQWHQWV�LQ�����������W\SLVWV��DQ�,%0�PDLQIUDPH���
WKH\�HVWLPDWHG�LWV�VL]H�DW�D�JLJDE\WH��$�JLJDE\WH�DOVR�HQFRPSDVVHV�WKH�
HQWLUH�KXPDQ�JHQRPH��$�WKRXVDQG�RI�WKRVH�ZRXOG�ILOO�D�WHUDE\WH��$�
WHUDE\WH�ZDV�WKH�DPRXQW�RI�GLVN�VWRUDJH�/DUU\�3DJH�DQG�6HUJH\�%ULQ�
PDQDJHG�WR�SDWFK�WRJHWKHU�ZLWK�WKH�KHOS�RI���������VSUHDG�DFURVV�WKHLU�
SHUVRQDO�FUHGLW�FDUGV�LQ�������ZKHQ�WKH\�ZHUH�6WDQIRUG�JUDGXDWH�VWXGHQWV�
EXLOGLQJ�D�VHDUFK�HQJLQH�SURWRW\SH��ZKLFK�WKH\�ILUVW�FDOOHG�%DFN5XE�DQG�
WKHQ�UHQDPHG�*RRJOH��$�WHUDE\WH�LV�KRZ�PXFK�GDWD�D�W\SLFDO�DQDORJ�
WHOHYLVLRQ�VWDWLRQ�EURDGFDVWV�GDLO\��DQG�LW�ZDV�WKH�VL]H�RI�WKH�8QLWHG�6WDWHV�
JRYHUQPHQW¶V�GDWDEDVH�RI�SDWHQW�DQG�WUDGHPDUN�UHFRUGV�ZKHQ�LW�ZHQW�
RQOLQH�LQ�������%\�������RQH�FRXOG�EX\�D�WHUDE\WH�GLVF�GULYH�IRU�D�KXQGUHG�
GROODUV�DQG�KROG�LW�LQ�WKH�SDOP�RI�RQH�KDQG��7KH�ERRNV�LQ�WKH�/LEUDU\�RI�
&RQJUHVV�UHSUHVHQW�DERXW����WHUDE\WHV��DV�6KDQQRQ�JXHVVHG���DQG�WKH�
QXPEHU�LV�PDQ\�WLPHV�PRUH�ZKHQ�LPDJHV�DQG�UHFRUGLQJ�PXVLF�DUH�
FRXQWHG��7KH�OLEUDU\�QRZ�DUFKLYHV�ZHE�VLWHV��E\�)HEUXDU\������LW�KDG�
FROOHFWHG�����WHUDE\WHV¶�ZRUWK��
� $V�WKH�WUDLQ�KXUWOHG�RQZDUG��LWV�SDVVHQJHUV�VRPHWLPHV�IHOW�WKH�SDFH�
IRUHVKRUWHQLQJ�WKHLU�VHQVH�RI�WKHLU�RZQ�KLVWRU\��0RRUH¶V�ODZ�KDG�ORRNHG�
VLPSOH�RQ�SDSHU��EXW�LWV�FRQVHTXHQFHV�OHIW�SHRSOH�VWUXJJOLQJ�WR�ILQG�
PHWDSKRUV�ZLWK�ZKLFK�WR�XQGHUVWDQG�WKHLU�H[SHULHQFH��7KH�FRPSXWHU�
VFLHQWLVW�-DURQ�/DQLHU�GHVFULEHV�WKH�IHHOLQJ�WKLV�ZD\��³,W¶V�DV�LI�\RX�NQHHO�
WR�SODQW�WKH�VHHG�RI�D�WUHH�DQG�LW�JURZV�VR�IDVW�WKDW�LW�VZDOORZV�\RXU�ZKROH�
WRZQ�EHIRUH�\RX�FDQ�HYHQ�ULVH�WR�\RXU�IHHW�´Ƈ�
� $�PRUH�IDPLOLDU�PHWDSKRU�LV�WKH�FORXG��$OO�WKDW�LQIRUPDWLRQ²DOO�WKDW�
LQIRUPDWLRQ�FDSDFLW\²ORRPV�RYHU�XV��QRW�TXLWH�YLVLEOH��QRW�TXLWH�WDQJLEOH��
EXW�DZIXOO\�UHDO��DPRUSKRXV��VSHFWUDO��KRYHULQJ�QHDUE\��\HW�QRW�VLWXDWHG�LQ�
DQ\�RQH�SODFH��+HDYHQ�PXVW�RQFH�KDYH�IHOW�WKLV�ZD\�WR�WKH�IDLWKIXO��3HRSOH�
WDON�DERXW�VKLIWLQJ�WKHLU�OLYHV�WR�WKH�FORXG²WKHLU�LQIRUPDWLRQDO�OLYHV��DW�



OHDVW��<RX�PD\�VWRUH�SKRWRJUDSKV�LQ�WKH�FORXG��*RRJOH�ZLOO�PDQDJH�\RXU�
EXVLQHVV�LQ�WKH�FORXG��*RRJOH�LV�SXWWLQJ�DOO�WKH�ZRUOG¶V�ERRNV�LQWR�WKH�
FORXG��H�PDLO�SDVVHV�WR�DQG�IURP�WKH�FORXG�DQG�QHYHU�UHDOO\�OHDYHV�WKH�
FORXG��$OO�WUDGLWLRQDO�LGHDV�RI�SULYDF\��EDVHG�RQ�GRRUV�DQG�ORFNV��SK\VLFDO�
UHPRWHQHVV�DQG�LQYLVLELOLW\��DUH�XSHQGHG�LQ�WKH�FORXG��
� 0RQH\�OLYHV�LQ�WKH�FORXG��WKH�ROG�IRUPV�DUH�YHVWLJLDO�WRNHQV�RI�
NQRZOHGJH�DERXW�ZKR�RZQV�ZKDW��ZKR�RZHV�ZKDW��7R�WKH�WZHQW\�ILUVW�
FHQWXU\�WKHVH�ZLOO�EH�VHHQ�DV�DQDFKURQLVPV��TXDLQW�RU�HYHQ�DEVXUG��EXOOLRQ�
FDUULHG�IURP�VKRUH�WR�VKRUH�LQ�IUDJLOH�VKLSV��VXEMHFW�WR�WKH�WDULIIV�RI�SLUDWHV�
DQG�WKH�JRG�3RVHLGRQ��PHWDO�FRLQV�WRVVHG�IURP�PRYLQJ�FDUV�LQWR�EDVNHWV�DW�
KLJKZD\�WROOJDWHV�DQG�WKHUHDIWHU�WUXFNHG�DERXW��QRZ�WKH�KLVWRU\�RI�\RXU�
DXWRPRELOH�LV�LQ�WKH�FORXG���SDSHU�FKHFNV�WRUQ�IURP�SDGV�DQG�VLJQHG�LQ�
LQN��WLFNHWV�IRU�WUDLQV��SHUIRUPDQFHV��DLU�WUDYHO��RU�DQ\WKLQJ�DW�DOO��SULQWHG�
RQ�ZHLJKW\�SHUIRUDWHG�SDSHU�ZLWK�ZDWHUPDUNV��KRORJUDPV��RU�IOXRUHVFHQW�
ILEHUV��DQG��VRRQ�HQRXJK��DOO�IRUPV�RI�FDVK��7KH�HFRQRP\�RI�WKH�ZRUOG�LV�
WUDQVDFWHG�LQ�WKH�FORXG��
� ,WV�SK\VLFDO�DVSHFW�FRXOG�QRW�EH�OHVV�FORXGOLNH��6HUYHU�IDUPV�
SUROLIHUDWH�LQ�XQPDUNHG�EULFN�EXLOGLQJV�DQG�VWHHO�FRPSOH[HV��ZLWK�VPRNHG�
ZLQGRZV�RU�QR�ZLQGRZV��PLOHV�RI�KROORZ�IORRUV��GLHVHO�JHQHUDWRUV��
FRROLQJ�WRZHUV��VHYHQ�IRRW�LQWDNH�IDQV��DQG�DOXPLQXP�FKLPQH\�VWDFNV�Ƈ�
7KLV�KLGGHQ�LQIUDVWUXFWXUH�JURZV�LQ�D�V\PELRWLF�UHODWLRQVKLS�ZLWK�WKH�
HOHFWULFDO�LQIUDVWUXFWXUH�LW�LQFUHDVLQJO\�UHVHPEOHV��7KHUH�DUH�LQIRUPDWLRQ�
VZLWFKHUV��FRQWURO�FHQWHUV��DQG�VXEVWDWLRQV��7KH\�DUH�FOXVWHUHG�DQG�
GLVWULEXWHG��7KHVH�DUH�WKH�ZKHHO�ZRUNV��WKH�FORXG�LV�WKHLU�DYDWDU��
� 7KH�LQIRUPDWLRQ�SURGXFHG�DQG�FRQVXPHG�E\�KXPDQNLQG�XVHG�WR�
YDQLVK²WKDW�ZDV�WKH�QRUP��WKH�GHIDXOW��7KH�VLJKWV��WKH�VRXQGV��WKH�VRQJV��
WKH�VSRNHQ�ZRUG�MXVW�PHOWHG�DZD\��0DUNV�RQ�VWRQH��SDUFKPHQW��DQG�SDSHU�
ZHUH�WKH�VSHFLDO�FDVH��,W�GLG�QRW�RFFXU�WR�6RSKRFOHV¶�DXGLHQFHV�WKDW�LW�
ZRXOG�EH�VDG�IRU�KLV�SOD\V�WR�EH�ORVW��WKH\�HQMR\HG�WKH�VKRZ��1RZ�
H[SHFWDWLRQV�KDYH�LQYHUWHG��(YHU\WKLQJ�PD\�EH�UHFRUGHG�DQG�SUHVHUYHG��DW�
OHDVW�SRWHQWLDOO\��HYHU\�PXVLFDO�SHUIRUPDQFH��HYHU\�FULPH�LQ�D�VKRS��
HOHYDWRU��RU�FLW\�VWUHHW��HYHU\�YROFDQR�RU�WVXQDPL�RQ�WKH�UHPRWHVW�VKRUH��
HYHU\�FDUG�SOD\HG�RU�SLHFH�PRYHG�LQ�DQ�RQOLQH�JDPH��HYHU\�UXJE\�VFUXP�



DQG�FULFNHW�PDWFK��+DYLQJ�D�FDPHUD�DW�KDQG�LV�QRUPDO��QRW�H[FHSWLRQDO��
VRPHWKLQJ�OLNH�����ELOOLRQ�LPDJHV�ZHUH�FDSWXUHG�LQ�������<RX7XEH�ZDV�
VWUHDPLQJ�PRUH�WKDQ�D�ELOOLRQ�YLGHRV�D�GD\��0RVW�RI�WKLV�LV�KDSKD]DUG�DQG�
XQRUJDQL]HG��EXW�WKHUH�DUH�H[WUHPH�FDVHV��7KH�FRPSXWHU�SLRQHHU�*RUGRQ�
%HOO��DW�0LFURVRIW�5HVHDUFK�LQ�KLV�VHYHQWLHV��EHJDQ�UHFRUGLQJ�HYHU\�
PRPHQW�RI�KLV�GD\��HYHU\�FRQYHUVDWLRQ��PHVVDJH��GRFXPHQW��D�PHJDE\WH�
SHU�KRXU�RU�D�JLJDE\WH�SHU�PRQWK��ZHDULQJ�DURXQG�KLV�QHFN�ZKDW�KH�FDOOHG�
D�³6HQVH&DP´�WR�FUHDWH�ZKDW�KH�FDOOHG�D�³/LIH/RJ�´�:KHUH�GRHV�LW�HQG"�
1RW�ZLWK�WKH�/LEUDU\�RI�&RQJUHVV��
� ,W�LV�ILQDOO\�QDWXUDO²HYHQ�LQHYLWDEOH²WR�DVN�KRZ�PXFK�LQIRUPDWLRQ�
LV�LQ�WKH�XQLYHUVH��,W�LV�WKH�FRQVHTXHQFH�RI�&KDUOHV�%DEEDJH�DQG�(GJDU�
$OODQ�3RH�VD\LQJ��³1R�WKRXJKW�FDQ�SHULVK�´�6HWK�/OR\G�GRHV�WKH�PDWK��+H�
LV�D�PRRQ�IDFHG��EHVSHFWDFOHG�TXDQWXP�HQJLQHHU�DW�0,7��D�WKHRULVW�DQG�
GHVLJQHU�RI�TXDQWXP�FRPSXWHUV��7KH�XQLYHUVH��E\�H[LVWLQJ��UHJLVWHUV�
LQIRUPDWLRQ��KH�VD\V��%\�HYROYLQJ�LQ�WLPH��LW�SURFHVVHV�LQIRUPDWLRQ��+RZ�
PXFK"�7R�ILJXUH�WKDW�RXW��/OR\G�WDNHV�LQWR�DFFRXQW�KRZ�IDVW�WKLV�
³FRPSXWHU´�ZRUNV�DQG�KRZ�ORQJ�LW�KDV�EHHQ�ZRUNLQJ��&RQVLGHULQJ�WKH�
IXQGDPHQWDO�OLPLW�RQ�VSHHG� RSHUDWLRQV�SHU�VHFRQG��³ZKHUH�(�LV�WKH�
V\VWHP¶V�DYHUDJH�HQHUJ\�DERYH�WKH�JURXQG�VWDWH�DQG  ��������î���í���
MRXOH�VHF�LV�3ODQFN¶V�UHGXFHG�FRQVWDQW´���DQG�RQ�PHPRU\�VSDFH��OLPLWHG�E\�
HQWURS\�WR�6�N%�OQ����³ZKHUH�6�LV�WKH�V\VWHP¶V�WKHUPRG\QDPLF�HQWURS\�DQG�
N%� ������î���í���MRXOHV�.�LV�%ROW]PDQQ¶V�FRQVWDQW´���DORQJ�ZLWK�WKH�VSHHG�
RI�OLJKW�DQG�WKH�DJH�RI�WKH�XQLYHUVH�VLQFH�WKH�%LJ�%DQJ��/OR\G�FDOFXODWHV�
WKDW�WKH�XQLYHUVH�FDQ�KDYH�SHUIRUPHG�VRPHWKLQJ�RQ�WKH�RUGHU�RI�������
³RSV´�LQ�LWV�HQWLUH�KLVWRU\�Ƈ�&RQVLGHULQJ�³HYHU\�GHJUHH�RI�IUHHGRP�RI�HYHU\�
SDUWLFOH�LQ�WKH�XQLYHUVH�´�LW�FRXOG�QRZ�KROG�VRPHWKLQJ�OLNH������ELWV��$QG�
FRXQWLQJ��
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(And Such Like)�
�
� 6RUU\�IRU�DOO�WKH�XSV�DQG�GRZQV�RI�WKH�ZHE�VLWH�LQ�UHFHQW�GD\V��7KH�
ZD\�,�XQGHUVWDQG�LW��IUHDNLVK�DFFXPXODWLRQV�RI�LFH�ZHLJK�GRZQ�WKH�
EUDQFKHV�RI�WKH�,QWHUQHW�DQG�WUXFNV�FDUU\LQJ�SDFNHWV�RI�LQIRUPDWLRQ�VNLG�
DOO�RYHU�WKH�SODFH��
� ²$QGUHZ�7RELDV�������Ƈ�
�
� $6�7+(�35,17,1*�35(66��WKH�WHOHJUDSK��WKH�W\SHZULWHU��WKH�
WHOHSKRQH��WKH�UDGLR��WKH�FRPSXWHU��DQG�WKH�,QWHUQHW�SURVSHUHG��HDFK�LQ�LWV�
WXUQ��SHRSOH�VDLG��DV�LI�IRU�WKH�ILUVW�WLPH��WKDW�D�EXUGHQ�KDG�EHHQ�SODFHG�RQ�
KXPDQ�FRPPXQLFDWLRQ��QHZ�FRPSOH[LW\��QHZ�GHWDFKPHQW��DQG�D�
IULJKWHQLQJ�QHZ�H[FHVV��,Q������WKH�SUHVLGHQW�RI�WKH�$PHULFDQ�+LVWRULFDO�
$VVRFLDWLRQ��&DUO�%ULGHQEDXJK��ZDUQHG�KLV�FROOHDJXHV�WKDW�KXPDQ�
H[LVWHQFH�ZDV�XQGHUJRLQJ�D�³*UHDW�0XWDWLRQ´²VR�VXGGHQ�DQG�VR�UDGLFDO�
³WKDW�ZH�DUH�QRZ�VXIIHULQJ�VRPHWKLQJ�OLNH�KLVWRULFDO�DPQHVLD�´Ƈ�+H�
ODPHQWHG�WKH�GHFOLQH�RI�UHDGLQJ��WKH�GLVWDQFLQJ�IURP�QDWXUH��ZKLFK�KH�
EODPHG�LQ�SDUW�RQ�³XJO\�\HOORZ�.RGDN�ER[HV´�DQG�³WKH�WUDQVLVWRU�UDGLR�
HYHU\ZKHUH´���DQG�WKH�ORVV�RI�VKDUHG�FXOWXUH��0RVW�RI�DOO��IRU�WKH�
SUHVHUYHUV�DQG�UHFRUGHUV�RI�WKH�SDVW��KH�ZRUULHG�DERXW�WKH�QHZ�WRROV�DQG�
WHFKQLTXHV�DYDLODEOH�WR�VFKRODUV��³WKDW�%LWFK�JRGGHVV��4XDQWLILFDWLRQ´��
³WKH�GDWD�SURFHVVLQJ�PDFKLQHV´��DV�ZHOO�DV�³WKRVH�IULJKWHQLQJ�SURMHFWHG�
VFDQQLQJ�GHYLFHV��ZKLFK�ZH�DUH�WROG�ZLOO�UHDG�GRFXPHQWV�DQG�ERRNV�IRU�
XV�´�0RUH�ZDV�QRW�EHWWHU��KH�GHFODUHG��
�
� 1RWZLWKVWDQGLQJ�WKH�LQFHVVDQW�FKDWWHU�DERXW�FRPPXQLFDWLRQ�WKDW�ZH�
KHDU�GDLO\��LW�KDV�QRW�LPSURYHG��DFWXDOO\�LW�KDV�EHFRPH�PRUH�GLIILFXOW�Ƈ�
�
� 7KHVH�UHPDUNV�EHFDPH�ZHOO�NQRZQ�LQ�VHYHUDO�LWHUDWLRQV��ILUVW��WKH�
RUDO�DGGUHVV��KHDUG�E\�DERXW�D�WKRXVDQG�SHRSOH�LQ�WKH�EDOOURRP�RI�&RQUDG�
+LOWRQ¶V�KRWHO�LQ�&KLFDJR�RQ�WKH�ODVW�6DWXUGD\�HYHQLQJ�RQ������Ƈ�QH[W��WKH�



SULQWHG�YHUVLRQ�LQ�WKH�VRFLHW\¶V�MRXUQDO�LQ�������DQG�WKHQ��D�JHQHUDWLRQ�
ODWHU��DQ�RQOLQH�YHUVLRQ��ZLWK�LWV�IDU�JUHDWHU�UHDFK�DQG�SHUKDSV�JUHDWHU�
GXUDELOLW\�DV�ZHOO��
� (OL]DEHWK�(LVHQVWHLQ�HQFRXQWHUHG�WKH�SULQWHG�YHUVLRQ�LQ�������ZKHQ�
VKH�ZDV�WHDFKLQJ�KLVWRU\�DV�D�SDUW�WLPH�DGMXQFW�OHFWXUHU�DW�$PHULFDQ�
8QLYHUVLW\�LQ�:DVKLQJWRQ��WKH�EHVW�MRE�VKH�FRXOG�JHW��DV�D�ZRPDQ�ZLWK�D�
+DUYDUG�3K�'����/DWHU�VKH�LGHQWLILHG�WKDW�PRPHQW�DV�WKH�VWDUWLQJ�SRLQW�RI�
ILIWHHQ�\HDUV�RI�UHVHDUFK�WKDW�FXOPLQDWHG�LQ�KHU�ODQGPDUN�RI�VFKRODUVKLS��
WZR�YROXPHV�WLWOHG�7KH�3ULQWLQJ�3UHVV�DV�DQ�$JHQW�RI�&KDQJH��%HIRUH�
(LVHQVWHLQ¶V�ZRUN�DSSHDUHG�LQ�������QR�RQH�KDG�DWWHPSWHG�D�
FRPSUHKHQVLYH�VWXG\�RI�SULQWLQJ�DV�WKH�FRPPXQLFDWLRQV�UHYROXWLRQ�
HVVHQWLDO�WR�WKH�WUDQVLWLRQ�IURP�PHGLHYDO�WLPHV�WR�PRGHUQLW\��7H[WERRNV��
DV�VKH�QRWHG��WHQGHG�WR�VORW�WKH�SULQWLQJ�SUHVV�VRPHZKHUH�EHWZHHQ�WKH�
%ODFN�'HDWK�DQG�WKH�GLVFRYHU\�RI�$PHULFD�Ƈ�6KH�SODFHG�*XWHQEHUJ¶V�
LQYHQWLRQ�DW�FHQWHU�VWDJH��WKH�VKLIW�IURP�VFULSW�WR�SULQW��WKH�ULVH�RI�SULQWLQJ�
VKRSV�LQ�WKH�FLWLHV�RI�ILIWHHQWK�FHQWXU\�(XURSH��WKH�WUDQVIRUPDWLRQ�LQ�³GDWD�
FROOHFWLRQ��VWRUDJH�DQG�UHWULHYDO�V\VWHPV�DQG�FRPPXQLFDWLRQV�QHWZRUNV�´Ƈ�
6KH�HPSKDVL]HG�PRGHVWO\�WKDW�VKH�ZRXOG�WUHDW�SULQWLQJ�RQO\�DV�DQ�DJHQW�RI�
FKDQJH��EXW�VKH�OHIW�UHDGHUV�FRQYLQFHG�RI�LWV�LQGLVSHQVDEOH�SDUW�LQ�WKH�
WUDQVIRUPDWLRQV�RI�HDUO\�PRGHUQ�(XURSH��WKH�5HQDLVVDQFH��WKH�3URWHVWDQW�
5HIRUPDWLRQ��DQG�WKH�ELUWK�RI�VFLHQFH��,W�ZDV�³D�GHFLVLYH�SRLQW�RI�QR�UHWXUQ�
LQ�KXPDQ�KLVWRU\�´Ƈ�,W�VKDSHG�WKH�PRGHUQ�PLQG��
� ,W�VKDSHG�WKH�PLQGV�RI�KLVWRULDQV��WRR��VKH�ZDV�LQWHUHVWHG�LQ�WKH�
XQFRQVFLRXV�PHQWDO�KDELWV�RI�KHU�SURIHVVLRQ��$V�VKH�HPEDUNHG�RQ�KHU�
SURMHFW��VKH�EHJDQ�WR�EHOLHYH�WKDW�VFKRODUV�ZHUH�WRR�RIWHQ�EOLQGHG�WR�WKH�
HIIHFWV�RI�WKH�YHU\�PHGLXP�LQ�ZKLFK�WKH\�VZDP��6KH�JDYH�FUHGLW�WR�
0DUVKDOO�0F/XKDQ��ZKRVH�*XWHQEHUJ�*DOD[\�KDG�DSSHDUHG�LQ�������IRU�
IRUFLQJ�WKHP�WR�UHIRFXV�WKHLU�JD]H��,Q�WKH�DJH�RI�VFULEHV��WKH�FXOWXUH�KDG�
RQO\�SULPLWLYH�UHFNRQLQJV�RI�FKURQRORJ\��PXGGOHG�WLPHOLQHV�FRXQWHG�WKH�
JHQHUDWLRQV�IURP�$GDP��RU�1RDK��RU�5RPXOXV�DQG�5HPXV��³$WWLWXGHV�
WRZDUG�KLVWRULFDO�FKDQJH�´�VKH�ZURWH��³ZLOO�EH�IRXQG�RQO\�RFFDVLRQDOO\�LQ�
ZULWLQJV�RVWHQVLEO\�GHYRWHG�WR�µKLVWRU\¶�DQG�RIWHQ�KDYH�WR�EH�UHDG�LQWR�
VXFK�ZULWLQJV��7KH\�PXVW�DOVR�EH�UHDG�LQWR�VDJDV�DQG�HSLFV��VDFUHG�



VFULSWXUHV��IXQHUDU\�LQVFULSWLRQV��JO\SKV�DQG�FLSKHUV��YDVW�VWRQH�
PRQXPHQWV��GRFXPHQWV�ORFNHG�LQ�FKHVWV�LQ�PXQLPHQW�URRPV��DQG�
PDUJLQDO�QRWDWLRQV�RQ�PDQXVFULSW�´Ƈ�7KH�VHQVH�RI�ZKHQ�ZH�DUH²WKH�
DELOLW\�WR�VHH�WKH�SDVW�VSUHDG�RXW�EHIRUH�RQH��WKH�LQWHUQDOL]DWLRQ�RI�PHQWDO�
WLPH�FKDUWV��WKH�DSSUHFLDWLRQ�RI�DQDFKURQLVP²FDPH�ZLWK�WKH�VKLIW�WR�SULQW��
� $V�D�GXSOLFDWLQJ�PDFKLQH��WKH�SULQWLQJ�SUHVV�QRW�RQO\�PDGH�WH[WV�
FKHDSHU�DQG�PRUH�DFFHVVLEOH��LWV�UHDO�SRZHU�ZDV�WR�PDNH�WKHP�VWDEOH��
³6FULEDO�FXOWXUH�´�(LVHQVWHLQ�ZURWH��ZDV�³FRQVWDQWO\�HQIHHEOHG�E\�HURVLRQ��
FRUUXSWLRQ��DQG�ORVV�´Ƈ�3ULQW�ZDV�WUXVWZRUWK\��UHOLDEOH��DQG�SHUPDQHQW�Ƈ�
:KHQ�7\FKR�%UDKH�VSHQW�KLV�FRXQWOHVV�KRXUV�SRULQJ�RYHU�SODQHWDU\�DQG�
VWDU�WDEOHV��KH�FRXOG�FRXQW�RQ�RWKHUV�FKHFNLQJ�WKH�VDPH�WDEOHV��QRZ�DQG�LQ�
WKH�IXWXUH��:KHQ�.HSOHU�FRPSXWHG�KLV�RZQ�IDU�PRUH�DFFXUDWH�FDWDORJXH��
KH�ZDV�OHYHUDJLQJ�WKH�WDEOHV�RI�ORJDULWKPV�SXEOLVKHG�E\�1DSLHU��
0HDQZKLOH��SULQW�VKRSV�ZHUH�QRW�RQO\�VSUHDGLQJ�0DUWLQ�/XWKHU¶V�WKHVHV�
EXW��PRUH�LPSRUWDQW��WKH�%LEOH�LWVHOI��7KH�UHYROXWLRQ�RI�3URWHVWDQWLVP�
KLQJHG�PRUH�RQ�%LEOH�UHDGLQJ�WKDQ�RQ�DQ\�SRLQW�RI�GRFWULQH²SULQW�
RYHUFRPLQJ�VFULSW��WKH�FRGH[�VXSSODQWLQJ�WKH�VFUROO��DQG�WKH�YHUQDFXODU�
UHSODFLQJ�WKH�DQFLHQW�ODQJXDJHV��%HIRUH�SULQW��VFULSWXUH�ZDV�QRW�WUXO\�IL[HG��
$OO�IRUPV�RI�NQRZOHGJH�DFKLHYHG�VWDELOLW\�DQG�SHUPDQHQFH��QRW�EHFDXVH�
SDSHU�ZDV�PRUH�GXUDEOH�WKDQ�SDS\UXV�EXW�VLPSO\�EHFDXVH�WKHUH�ZHUH�PDQ\�
FRSLHV��
� ,Q�������UHDGLQJ�WKH�ZDUQLQJV�RI�WKH�SUHVLGHQW�RI�WKH�$PHULFDQ�
+LVWRULFDO�$VVRFLDWLRQ��(LVHQVWHLQ�IRXQG�KHUVHOI�DJUHHLQJ�WKDW�WKH�
SURIHVVLRQ�IDFHG�D�FULVLV��RI�VRUWV��%XW�VKH�IHOW�%ULGHQEDXJK�KDG�LW�H[DFWO\�
EDFNZDUG��+H�WKRXJKW�WKH�SUREOHP�ZDV�IRUJHWIXOQHVV��³$V�,�VHH�LW�´�KH�
VDLG�GUDPDWLFDOO\��³PDQNLQG�LV�IDFHG�ZLWK�QRWKLQJ�VKRUW�RI�WKH�ORVV�RI�LWV�
PHPRU\��DQG�WKLV�PHPRU\�LV�KLVWRU\�´Ƈ�(LVHQVWHLQ��ORRNLQJ�DW�WKH�VDPH�
QHZ�LQIRUPDWLRQ�WHFKQRORJLHV�WKDW�VR�WURXEOHG�ROGHU�KLVWRULDQV��GUHZ�WKH�
RSSRVLWH�OHVVRQ��7KH�SDVW�LV�QRW�UHFHGLQJ�IURP�YLHZ�EXW��RQ�WKH�FRQWUDU\��
EHFRPLQJ�PRUH�DFFHVVLEOH�DQG�PRUH�YLVLEOH��³,Q�DQ�DJH�WKDW�KDV�VHHQ�WKH�
GHFLSKHULQJ�RI�/LQHDU�%�DQG�WKH�GLVFRYHU\�RI�WKH�'HDG�6HD�6FUROOV�´�VKH�
ZURWH��³WKHUH�DSSHDUV�WR�EH�OLWWOH�UHDVRQ�WR�EH�FRQFHUQHG�DERXW�µWKH�ORVV�RI�
PDQNLQG¶V�PHPRU\�¶�7KHUH�DUH�JRRG�UHDVRQV�IRU�EHLQJ�FRQFHUQHG�DERXW�



WKH�RYHUORDGLQJ�RI�LWV�FLUFXLWV�´�$V�IRU�WKH�DPQHVLD�ODPHQWHG�E\�
%ULGHQEDXJK�DQG�VR�PDQ\�RI�KLV�FROOHDJXHV��
�
� 7KLV�LV�D�PLVUHDGLQJ�RI�WKH�SUHGLFDPHQW�FRQIURQWLQJ�KLVWRULDQV�WRGD\��
,W�LV�QRW�WKH�RQVHW�RI�DPQHVLD�WKDW�DFFRXQWV�IRU�SUHVHQW�GLIILFXOWLHV�EXW�D�
PRUH�FRPSOHWH�UHFDOO�WKDQ�DQ\�SULRU�JHQHUDWLRQ�KDV�HYHU�H[SHULHQFHG��
6WHDG\�UHFRYHU\��QRW�REOLWHUDWLRQ��DFFXPXODWLRQ��UDWKHU�WKDQ�ORVV��KDYH�OHG�
WR�WKH�SUHVHQW�LPSDVVH�Ƈ�
�
� )URP�KHU�SRLQW�RI�YLHZ��D�ILYH�FHQWXULHV�ROG�FRPPXQLFDWLRQV�
UHYROXWLRQ�ZDV�VWLOO�JDWKHULQJ�PRPHQWXP��+RZ�FRXOG�WKH\�QRW�VHH�WKLV"�
� ³2YHUORDGLQJ�RI�FLUFXLWV´�ZDV�D�IDLUO\�QHZ�PHWDSKRU�WR�H[SUHVV�D�
VHQVDWLRQ²WRR�PXFK�LQIRUPDWLRQ²WKDW�IHOW�QHZ��,W�KDG�DOZD\V�IHOW�QHZ��
2QH�KXQJHUV�IRU�ERRNV��UHUHDGV�D�FKHULVKHG�IHZ��EHJV�RU�ERUURZV�PRUH��
ZDLWV�DW�WKH�OLEUDU\�GRRU��DQG�SHUKDSV��LQ�WKH�EOLQN�RI�DQ�H\H��ILQGV�RQHVHOI�
LQ�D�VWDWH�RI�VXUIHLW��WRR�PXFK�WR�UHDG��,Q������WKH�2[IRUG�VFKRODU�5REHUW�
%XUWRQ��ZKR�DPDVVHG�RQH�RI�WKH�ZRUOG¶V�ODUJHVW�SULYDWH�OLEUDULHV��������
ERRNV��EXW�QHYHU�D�WKHVDXUXV��JDYH�YRLFH�WR�WKH�IHHOLQJ��
�
� ,�KHDU�QHZ�QHZV�HYHU\�GD\��DQG�WKRVH�RUGLQDU\�UXPRXUV�RI�ZDU��
SODJXHV��ILUHV��LQXQGDWLRQV��WKHIWV��PXUGHUV��PDVVDFUHV��PHWHRUV��FRPHWV��
VSHFWUXPV��SURGLJLHV��DSSDULWLRQV��RI�WRZQV�WDNHQ��FLWLHV�EHVLHJHG�LQ�
)UDQFH��*HUPDQ\��7XUNH\��3HUVLD��3RODQG��	F��GDLO\�PXVWHUV�DQG�
SUHSDUDWLRQV��DQG�VXFK�OLNH��ZKLFK�WKHVH�WHPSHVWXRXV�WLPHV�DIIRUG��EDWWOHV�
IRXJKW��VR�PDQ\�PHQ�VODLQ��PRQRPDFKLHV��VKLSZUHFNV��SLUDFLHV��DQG�
VHD�ILJKWV��SHDFH��OHDJXHV��VWUDWDJHPV��DQG�IUHVK�DODUPV��$�YDVW�FRQIXVLRQ�
RI�YRZV��ZLVKHV��DFWLRQV��HGLFWV��SHWLWLRQV��ODZVXLWV��SOHDV��ODZV��
SURFODPDWLRQV��FRPSODLQWV��JULHYDQFHV�DUH�GDLO\�EURXJKW�WR�RXU�HDUV��1HZ�
ERRNV�HYHU\�GD\��SDPSKOHWV��FXUUDQWRHV��VWRULHV��ZKROH�FDWDORJXHV�RI�
YROXPHV�RI�DOO�VRUWV��QHZ�SDUDGR[HV��RSLQLRQV��VFKLVPV��KHUHVLHV��
FRQWURYHUVLHV�LQ�SKLORVRSK\��UHOLJLRQ��	F��1RZ�FRPH�WLGLQJV�RI�ZHGGLQJV��
PDVNLQJV��PXPPHULHV��HQWHUWDLQPHQWV��MXELOHHV��HPEDVVLHV��WLOWV�DQG�
WRXUQDPHQWV��WURSKLHV��WULXPSKV��UHYHOV��VSRUWV��SOD\V��WKHQ�DJDLQ��DV�LQ�D�



QHZ�VKLIWHG�VFHQH��WUHDVRQV��FKHDWLQJ�WULFNV��UREEHULHV��HQRUPRXV�YLOODQLHV�
LQ�DOO�NLQGV��IXQHUDOV��EXULDOV��GHDWKV�RI�3ULQFHV��QHZ�GLVFRYHULHV��
H[SHGLWLRQV��QRZ�FRPLFDO�WKHQ�WUDJLFDO�PDWWHUV��7R�GD\�ZH�KHDU�RI�QHZ�
/RUGV�DQG�RIILFHUV�FUHDWHG��WR�PRUURZ�RI�VRPH�JUHDW�PHQ�GHSRVHG��DQG�
WKHQ�DJDLQ�RI�IUHVK�KRQRXUV�FRQIHUUHG��RQH�LV�OHW�ORRVH��DQRWKHU�
LPSULVRQHG��RQH�SXUFKDVHWK��DQRWKHU�EUHDNHWK��KH�WKULYHV��KLV�QHLJKERXU�
WXUQV�EDQNUXSW��QRZ�SOHQW\��WKHQ�DJDLQ�GHDUWK�DQG�IDPLQH��RQH�UXQV��
DQRWKHU�ULGHV��ZUDQJOHV��ODXJKV��ZHHSV�	F��7KXV�,�GDLO\�KHDU��DQG�VXFK�
OLNH�Ƈ�
�
� +H�WKRXJKW�LQIRUPDWLRQ�JOXW�ZDV�QHZ�WKHQ��+H�ZDV�QRW�FRPSODLQLQJ��
MXVW�DPD]HG��3URWHVWV�IROORZHG�VRRQ�HQRXJK��KRZHYHU��/HLEQL]�IHDUHG�D�
UHWXUQ�WR�EDUEDULVP²³WR�ZKLFK�UHVXOW�WKDW�KRUULEOH�PDVV�RI�ERRNV�ZKLFK�
NHHSV�RQ�JURZLQJ�PLJKW�FRQWULEXWH�YHU\�PXFK��)RU�LQ�WKH�HQG�WKH�GLVRUGHU�
ZLOO�EHFRPH�QHDUO\�LQVXUPRXQWDEOH�´Ƈ�$OH[DQGHU�3RSH�ZURWH�VDWLULFDOO\�RI�
³WKRVH�GD\V��ZKHQ��DIWHU�3URYLGHQFH�KDG�SHUPLWWHG�WKH�LQYHQWLRQ�RI�
3ULQWLQJ�DV�D�VFRXUJH�IRU�WKH�VLQV�RI�WKH�OHDUQHG��3DSHU�DOVR�EHFDPH�VR�
FKHDS��DQG�SULQWHUV�VR�QXPHURXV��WKDW�D�GHOXJH�RI�$XWKRUV�FRYHUHG�WKH�
ODQG�´Ƈ�
� 'HOXJH�EHFDPH�D�FRPPRQ�PHWDSKRU�IRU�SHRSOH�GHVFULELQJ�
LQIRUPDWLRQ�VXUIHLW��7KHUH�LV�D�VHQVDWLRQ�RI�GURZQLQJ��LQIRUPDWLRQ�DV�D�
ULVLQJ��FKXUQLQJ�IORRG��2U�LW�FDOOV�WR�PLQG�ERPEDUGPHQW��GDWD�LPSLQJLQJ�LQ�
D�VHULHV�RI�EORZV��IURP�DOO�VLGHV��WRR�IDVW��)HDU�RI�WKH�FDFRSKRQ\�RI�YRLFHV�
FDQ�KDYH�D�UHOLJLRXV�PRWLYDWLRQ��D�ZRUU\�DERXW�VHFXODU�QRLVH�
RYHUZKHOPLQJ�WKH�WUXWK��7��6��(OLRW�H[SUHVVHG�WKDW�LQ�������
�
� .QRZOHGJH�RI�VSHHFK��EXW�QRW�RI�VLOHQFH��
�
� .QRZOHGJH�RI�ZRUGV��DQG�LJQRUDQFH�RI�WKH�:RUG��
�
� $OO�RXU�NQRZOHGJH�EULQJV�XV�QHDUHU�WR�RXU�LJQRUDQFH��
�
� $OO�RXU�LJQRUDQFH�EULQJV�XV�QHDUHU�WR�GHDWK��



�
� %XW�QHDUQHVV�WR�GHDWK�QR�QHDUHU�WR�*2'�Ƈ�
�
� 2U�RQH�PD\�GUHDG�WKH�EUHDFKLQJ�RI�ZDOOV�WKDW�VWDQG�EHIRUH�ZKDW�LV�
XQIDPLOLDU��RU�KRUULEOH��RU�WHUULI\LQJ��2U�RQH�PD\�ORVH�WKH�DELOLW\�WR�LPSRVH�
RUGHU�RQ�WKH�FKDRV�RI�VHQVDWLRQV��7KH�WUXWK�VHHPV�KDUGHU�WR�ILQG�DPLG�WKH�
PXOWLWXGH�RI�SODXVLEOH�ILFWLRQV��
� $IWHU�³LQIRUPDWLRQ�WKHRU\´�FDPH�WR�EH��VR�GLG�³LQIRUPDWLRQ�
RYHUORDG�´�³LQIRUPDWLRQ�JOXW�´�³LQIRUPDWLRQ�DQ[LHW\�´�DQG�³LQIRUPDWLRQ�
IDWLJXH�´�WKH�ODVW�UHFRJQL]HG�E\�WKH�2('�LQ������DV�D�WLPHO\�V\QGURPH��
³$SDWK\��LQGLIIHUHQFH��RU�PHQWDO�H[KDXVWLRQ�DULVLQJ�IURP�H[SRVXUH�WR�WRR�
PXFK�LQIRUPDWLRQ��HVS���LQ�ODWHU�XVH��VWUHVV�LQGXFHG�E\�WKH�DWWHPSW�WR�
DVVLPLODWH�H[FHVVLYH�DPRXQWV�RI�LQIRUPDWLRQ�IURP�WKH�PHGLD��WKH�,QWHUQHW��
RU�DW�ZRUN�´�6RPHWLPHV�LQIRUPDWLRQ�DQ[LHW\�FDQ�FRH[LVW�ZLWK�ERUHGRP��D�
SDUWLFXODUO\�FRQIXVLQJ�FRPELQDWLRQ��'DYLG�)RVWHU�:DOODFH�KDG�D�PRUH�
RPLQRXV�QDPH�IRU�WKLV�PRGHUQ�FRQGLWLRQ��7RWDO�1RLVH��³7KH�WVXQDPL�RI�
DYDLODEOH�IDFW��FRQWH[W��DQG�SHUVSHFWLYH´Ƈ²WKDW��KH�ZURWH�LQ�������
FRQVWLWXWHV�7RWDO�1RLVH��+H�WDONHG�DERXW�WKH�VHQVDWLRQ�RI�GURZQLQJ�DQG�
DOVR�RI�D�ORVV�RI�DXWRQRP\��RI�SHUVRQDO�UHVSRQVLELOLW\�IRU�EHLQJ�LQIRUPHG��
7R�NHHS�XS�ZLWK�DOO�WKH�LQIRUPDWLRQ�ZH�QHHG�SUR[LHV�DQG�VXEFRQWUDFWRUV��
� $QRWKHU�ZD\�WR�VSHDN�RI�WKH�DQ[LHW\�LV�LQ�WHUPV�RI�WKH�JDS�EHWZHHQ�
LQIRUPDWLRQ�DQG�NQRZOHGJH��$�EDUUDJH�RI�GDWD�VR�RIWHQ�IDLOV�WR�WHOO�XV�ZKDW�
ZH�QHHG�WR�NQRZ��.QRZOHGJH��LQ�WXUQ��GRHV�QRW�JXDUDQWHH�HQOLJKWHQPHQW�
RU�ZLVGRP���(OLRW�VDLG�WKDW��WRR��³:KHUH�LV�WKH�ZLVGRP�ZH�KDYH�ORVW�LQ�
NQRZOHGJH"���:KHUH�LV�WKH�NQRZOHGJH�ZH�KDYH�ORVW�LQ�LQIRUPDWLRQ"´��,W�LV�
DQ�DQFLHQW�REVHUYDWLRQ��EXW�RQH�WKDW�VHHPHG�WR�EHDU�UHVWDWLQJ�ZKHQ�
LQIRUPDWLRQ�EHFDPH�SOHQWLIXO²SDUWLFXODUO\�LQ�D�ZRUOG�ZKHUH�DOO�ELWV�DUH�
FUHDWHG�HTXDO�DQG�LQIRUPDWLRQ�LV�GLYRUFHG�IURP�PHDQLQJ��7KH�KXPDQLVW�
DQG�SKLORVRSKHU�RI�WHFKQRORJ\�/HZLV�0XPIRUG��IRU�H[DPSOH��UHVWDWHG�LW�LQ�
������³8QIRUWXQDWHO\��µLQIRUPDWLRQ�UHWULHYLQJ�¶�KRZHYHU�VZLIW��LV�QR�
VXEVWLWXWH�IRU�GLVFRYHULQJ�E\�GLUHFW�SHUVRQDO�LQVSHFWLRQ�NQRZOHGJH�ZKRVH�
YHU\�H[LVWHQFH�RQH�KDG�SRVVLEO\�QHYHU�EHHQ�DZDUH�RI��DQG�IROORZLQJ�LW�DW�
RQH¶V�RZQ�SDFH�WKURXJK�WKH�IXUWKHU�UDPLILFDWLRQ�RI�UHOHYDQW�OLWHUDWXUH�´Ƈ�



+H�EHJJHG�IRU�D�UHWXUQ�WR�³PRUDO�VHOI�GLVFLSOLQH�´�7KHUH�LV�D�ZKLII�RI�
QRVWDOJLD�LQ�WKLV�VRUW�RI�ZDUQLQJ��DORQJ�ZLWK�DQ�XQGHQLDEOH�WUXWK��WKDW�LQ�
WKH�SXUVXLW�RI�NQRZOHGJH��VORZHU�FDQ�EH�EHWWHU��([SORULQJ�WKH�FURZGHG�
VWDFNV�RI�PXVW\�OLEUDULHV�KDV�LWV�RZQ�UHZDUGV��5HDGLQJ²HYHQ�
EURZVLQJ²DQ�ROG�ERRN�FDQ�\LHOG�VXVWHQDQFH�GHQLHG�E\�D�GDWDEDVH�VHDUFK��
3DWLHQFH�LV�D�YLUWXH��JOXWWRQ\�D�VLQ��
� (YHQ�LQ�������KRZHYHU��0XPIRUG�ZDV�QRW�WKLQNLQJ�DERXW�GDWDEDVHV�
RU�DQ\�RI�WKH�HOHFWURQLF�WHFKQRORJLHV�WKDW�ORRPHG��+H�FRPSODLQHG�DERXW�
³WKH�PXOWLSOLFDWLRQ�RI�PLFURILOPV�´�+H�DOVR�FRPSODLQHG�DERXW�WRR�PDQ\�
ERRNV��:LWKRXW�³VHOI�LPSRVHG�UHVWUDLQWV�´�KH�ZDUQHG��³WKH�RYHUSURGXFWLRQ�
RI�ERRNV�ZLOO�EULQJ�DERXW�D�VWDWH�RI�LQWHOOHFWXDO�HQHUYDWLRQ�DQG�GHSOHWLRQ�
KDUGO\�WR�EH�GLVWLQJXLVKHG�IURP�PDVVLYH�LJQRUDQFH�´�5HVWUDLQWV�ZHUH�QRW�
LPSRVHG��7LWOHV�FRQWLQXH�WR�PXOWLSO\��%RRNV�DERXW�LQIRUPDWLRQ�JOXW�MRLQ�
WKH�FRUQXFRSLD��QR�LURQ\�LV�LQWHQGHG�ZKHQ�WKH�RQOLQH�ERRNVHOOHU�
$PD]RQ�FRP�WUDQVPLWV�PHVVDJHV�OLNH�³6WDUW�UHDGLQJ�'DWD�6PRJ�RQ�\RXU�
.LQGOH�LQ�XQGHU�D�PLQXWH´�DQG�³6XUSULVH�PH��6HH�D�UDQGRP�SDJH�LQ�WKLV�
ERRN�´�
� 7KH�HOHFWURQLF�FRPPXQLFDWLRQ�WHFKQRORJLHV�DUULYHG�VR�TXLFNO\��
DOPRVW�ZLWKRXW�ZDUQLQJ��7KH�ZRUG�H�PDLO�DSSHDUHG�LQ�SULQW��VR�IDU�DV�WKH�
2('�FDQ�GHWHUPLQH��LQ�������LQ�&RPSXWHUZRUOG�PDJD]LQH��ZKLFK�KDG�
EDUHO\�KHDUG�UHSRUWV��³$'5�(PDLO�LV�UHSRUWHGO\�HDV\�WR�XVH�DQG�IHDWXUHV�
VLPSOH��(QJOLVK�YHUEV�DQG�SURPSW�VFUHHQV�´�1H[W�\HDU��WKH�MRXUQDO�
,QIRV\VWHPV�GHFODUHG��³(PDLO�SURPRWHV�PRYHPHQW�RI�LQIRUPDWLRQ�WKURXJK�
VSDFH�´�$QG�WKH�\HDU�DIWHU�WKDW²VWLOO�D�IXOO�GHFDGH�EHIRUH�PRVW�SHRSOH�
KHDUG�WKH�ZRUG²D�6ZHGLVK�FRPSXWHU�VFLHQWLVW�QDPHG�-DFRE�3DOPH�DW�WKH�
4=�&RPSXWHU�&HQWHU�LQ�6WRFNKROP�LVVXHG�D�SUHVFLHQW�ZDUQLQJ²DV�VLPSOH��
DFFXUDWH��DQG�WKRURXJK�DV�DQ\�WKDW�IROORZHG�LQ�WKH�QH[W�GHFDGHV��3DOPH�
EHJDQ��
�
� (OHFWURQLF�PDLO�V\VWHP�FDQ��LI�XVHG�E\�PDQ\�SHRSOH��FDXVH�VHYHUH�
LQIRUPDWLRQ�RYHUORDG�SUREOHPV��7KH�FDXVH�RI�WKLV�SUREOHP�LV�WKDW�LW�LV�VR�
HDV\�WR�VHQG�D�PHVVDJH�WR�D�ODUJH�QXPEHU�RI�SHRSOH��DQG�WKDW�V\VWHPV�DUH�
RIWHQ�GHVLJQHG�WR�JLYH�WKH�VHQGHU�WRR�PXFK�FRQWURO�RI�WKH�FRPPXQLFDWLRQ�



SURFHVV��DQG�WKH�UHFHLYHU�WRR�OLWWOH�FRQWURO�«Ƈ�
�
� 3HRSOH�JHW�WRR�PDQ\�PHVVDJHV��ZKLFK�WKH\�GR�QRW�KDYH�WLPH�WR�UHDG��
7KLV�DOVR�PHDQV�WKDW�WKH�UHDOO\�LPSRUWDQW�PHVVDJHV�DUH�GLIILFXOW�WR�ILQG�LQ�
D�ODUJH�IORZ�RI�OHVV�LPSRUWDQW�PHVVDJHV��
� ,Q�WKH�IXWXUH��ZKHQ�ZH�JHW�ODUJHU�DQG�ODUJHU�PHVVDJH�V\VWHPV��DQG�
WKHVH�V\VWHPV�JHW�PRUH�DQG�PRUH�LQWHUFRQQHFWHG��WKLV�ZLOO�EH�D�SUREOHP�
IRU�DOPRVW�DOO�XVHUV�RI�WKHVH�V\VWHPV��
�
� +H�KDG�VWDWLVWLFV�IURP�KLV�ORFDO�QHWZRUN��WKH�DYHUDJH�PHVVDJH�WRRN���
PLQXWHV�����VHFRQGV�WR�ZULWH�DQG�MXVW����VHFRQGV�WR�UHDG��:KLFK�ZRXOG�
KDYH�EHHQ�ILQH��H[FHSW�WKDW�SHRSOH�FRXOG�VR�HDVLO\�VHQG�PDQ\�FRSLHV�RI�WKH�
VDPH�PHVVDJH��
� :KHQ�SV\FKRORJLVWV�RU�VRFLRORJLVWV�WU\�WR�VWXG\�LQIRUPDWLRQ�RYHUORDG�
ZLWK�WKH�PHWKRGV�RI�WKHLU�GLVFLSOLQHV��WKH\�JHW�PL[HG�UHVXOWV��$V�HDUO\�DV�
������D�SDLU�RI�SV\FKRORJLVWV�VHW�RXW�WR�TXDQWLI\�WKH�HIIHFW�RI�H[WUD�
LQIRUPDWLRQ�RQ�WKH�SURFHVV�RI�FOLQLFDO�GLDJQRVLV�Ƈ�$V�WKH\�H[SHFWHG��WKH\�
IRXQG�WKDW�³WRR�PXFK�LQIRUPDWLRQ´²QRW�HDV\�WR�GHILQH��WKH\�
DGPLWWHG²RIWHQ�FRQWDPLQDWHG�MXGJPHQW��7KH\�WLWOHG�WKHLU�SDSHU�³'RHV�
2QH�6RPHWLPHV�.QRZ�7RR�0XFK"´�DQG�VRPHZKDW�JOHHIXOO\�OLVWHG�
DOWHUQDWLYH�WLWOHV��DV�D�ERQXV��³1HYHU�+DYH�6R�0DQ\�'RQH�6R�/LWWOH´��³$UH�
<RX�*HWWLQJ�0RUH�1RZ�%XW�3UHGLFWLQJ�,W�/HVV"´��DQG�³7RR�0XFK�
,QIRUPDWLRQ�,V�D�'DQJHURXV�7KLQJ�´�2WKHUV�WULHG�WR�PHDVXUH�WKH�HIIHFWV�RI�
LQIRUPDWLRQ�ORDG�RQ�EORRG�SUHVVXUH��KHDUW�UK\WKPV��DQG�UHVSLUDWLRQ�UDWHV��
� 2QH�ZRUNHU�LQ�WKH�DUHD�ZDV�6LHJIULHG�6WUHXIHUW��ZKR�UHSRUWHG�LQ�D�
VHULHV�RI�SDSHUV�LQ�WKH�����V�WKDW�WKH�UHODWLRQ�EHWZHHQ�LQIRUPDWLRQ�ORDG�
DQG�LQIRUPDWLRQ�KDQGOLQJ�W\SLFDOO\�ORRNHG�OLNH�DQ�³LQYHUWHG�8´��PRUH�
LQIRUPDWLRQ�ZDV�KHOSIXO�DW�ILUVW��WKHQ�QRW�VR�KHOSIXO��DQG�WKHQ�DFWXDOO\�
KDUPIXO��2QH�RI�KLV�VWXGLHV�WRRN�����XQLYHUVLW\�VWXGHQWV��DOO�PDOH��DQG�
KDG�WKHP�SUHWHQG�WR�EH�FRPPDQGHUV�PDNLQJ�GHFLVLRQV�LQ�D�WDFWLFDO�JDPH��
7KH\�ZHUH�WROG��
�
� 7KH�LQIRUPDWLRQ�\RX�DUH�UHFHLYLQJ�LV�SUHSDUHG�IRU�\RX�LQ�WKH�VDPH�



ZD\�LW�ZRXOG�EH�SUHSDUHG�IRU�UHDO�FRPPDQGHUV�E\�D�VWDII�RI�LQWHOOLJHQFH�
RIILFHUV�«�<RX�PD\�LQVWUXFW�WKHVH�LQWHOOLJHQFH�RIILFHUV�WR�LQFUHDVH�RU�
GHFUHDVH�WKH�DPRXQW�RI�LQIRUPDWLRQ�WKH\�SUHVHQW�WR�\RX�«�3OHDVH�FKHFN�
\RXU�SUHIHUHQFH��,�ZRXOG�SUHIHU�WR��
�
� UHFHLYH�PXFK�PRUH�LQIRUPDWLRQ�
� UHFHLYH�D�OLWWOH�PRUH�LQIRUPDWLRQ�
� UHFHLYH�DERXW�WKH�VDPH�DPRXQW�RI�LQIRUPDWLRQ�
� UHFHLYH�D�OLWWOH�OHVV�LQIRUPDWLRQ�
� UHFHLYH�PXFK�OHVV�LQIRUPDWLRQ�Ƈ�
�
� 1R�PDWWHU�ZKDW�WKH\�FKRVH��WKHLU�SUHIHUHQFHV�ZHUH�LJQRUHG��7KH�
H[SHULPHQWHU��QRW�WKH�VXEMHFWV��SUHGHWHUPLQHG�WKH�DPRXQW�RI�LQIRUPDWLRQ��
6WUHXIHUW�FRQFOXGHG�IURP�WKH�GDWD�WKDW�³VXSHURSWLPDO´�LQIRUPDWLRQ�ORDGV�
FDXVHG�SRRU�SHUIRUPDQFH��³\HW�LW�VKRXOG�EH�QRWHG�WKDW�HYHQ�DW�KLJKO\�
VXSHURSWLPDO�LQIRUPDWLRQ�ORDGV��L�H������PHVVDJHV�SHU����PLQXWH�SHULRG���
WKH�VXEMHFWV�DUH�VWLOO�DVNLQJ�IRU�LQFUHDVHG�LQIRUPDWLRQ�OHYHOV�´�/DWHU��KH�
XVHG�VLPLODU�PHWKRGRORJ\�WR�VWXG\�WKH�HIIHFWV�RI�GULQNLQJ�WRR�PXFK�
FRIIHH��
� %\�WKH�����V��UHVHDUFKHUV�ZHUH�VSHDNLQJ�FRQILGHQWO\�DERXW�WKH�
³LQIRUPDWLRQ�ORDG�SDUDGLJP�´Ƈ�7KLV�ZDV�D�SDUDGLJP�EDVHG�RQ�D�WUXLVP��
WKDW�SHRSOH�FDQ�RQO\�³DEVRUE´�RU�³SURFHVV´�D�OLPLWHG�DPRXQW�RI�
LQIRUPDWLRQ��9DULRXV�LQYHVWLJDWRUV�IRXQG�VXUIHLWV�FDXVLQJ�QRW�RQO\�
FRQIXVLRQ�DQG�IUXVWUDWLRQ��EXW�DOVR�EOXUUHG�YLVLRQ�DQG�GLVKRQHVW\��
([SHULPHQWV�WKHPVHOYHV�KDG�D�EURDG�PHQX�RI�LQIRUPDWLRQ�WR�SURFHVV��
PHDVXUHPHQWV�RI�PHPRU\�VSDQ��LGHDV�RI�FKDQQHO�FDSDFLW\�GUDZQ�IURP�
6KDQQRQ��DQG�YDULDWLRQV�RQ�WKH�WKHPH�RI�VLJQDO�WR�QRLVH�UDWLR��$�FRPPRQ��
LI�GXELRXV��DSSURDFK�WR�UHVHDUFK�ZDV�GLUHFW�LQWURVSHFWLRQ��2QH�VPDOO�
SURMHFW�LQ������WRRN�DV�D�³FRPPXQLW\�RU�IRON�JURXS´�JUDGXDWH�VWXGHQWV�LQ�
OLEUDU\�DQG�LQIRUPDWLRQ�VFLHQFH�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV��DOO�DJUHHG��
ZKHQ�DVNHG��WKDW�WKH\�VXIIHUHG�IURP�LQIRUPDWLRQ�RYHUORDG��GXH�WR�³H�PDLO��
PHHWLQJV��OLVWVHUYV��DQG�LQ�EDVNHW�SDSHU�SLOHV�´Ƈ�0RVW�IHOW�WKDW�D�VXUIHLW�RI�
LQIRUPDWLRQ�WDLQWHG�WKHLU�OHLVXUH�WLPH�DV�ZHOO�DV�WKHLU�ZRUN�WLPH��6RPH�



UHSRUWHG�KHDGDFKHV��7KH�WHQWDWLYH�FRQFOXVLRQ��LQIRUPDWLRQ�RYHUORDG�LV�
UHDO��DOVR��LW�LV�ERWK�D�³FRGH�SKUDVH´�DQG�D�P\WK��7KH�UHVHDUFK�FDQ�RQO\�
SUHVV�RQZDUG��
� +DYLQJ�WR�WKLQN�RI�LQIRUPDWLRQ�DV�D�EXUGHQ�LV�FRQIXVLQJ��DV�&KDUOHV�
%HQQHWW�VD\V��³:H�SD\�WR�KDYH�QHZVSDSHUV�GHOLYHUHG��QRW�WDNHQ�DZD\�´Ƈ�
%XW�WKH�WKHUPRG\QDPLFV�RI�FRPSXWDWLRQ�VKRZV�WKDW�\HVWHUGD\¶V�
QHZVSDSHU�WDNHV�XS�VSDFH�WKDW�0D[ZHOO¶V�GHPRQ�QHHGV�IRU�WRGD\¶V�ZRUN��
DQG�PRGHUQ�H[SHULHQFH�WHDFKHV�WKH�VDPH��)RUJHWWLQJ�XVHG�WR�EH�D�IDLOLQJ��D�
ZDVWH��D�VLJQ�RI�VHQLOLW\��1RZ�LW�WDNHV�HIIRUW��,W�PD\�EH�DV�LPSRUWDQW�DV�
UHPHPEHULQJ��
� )DFWV�ZHUH�RQFH�GHDU��QRZ�WKH\�DUH�FKHDS��2QFH��SHRSOH�ZRXOG�WXUQ�
WR�WKH�SDJHV�RI�:KLWDNHU¶V�$OPDQDFN��SXEOLVKHG�\HDUO\�LQ�%ULWDLQ��RU�WKH�
:RUOG�$OPDQDF��LQ�WKH�8QLWHG�6WDWHV��WR�ILQG�WKH�QDPHV�DQG�GDWHV�RI�
PRQDUFKV�DQG�SUHVLGHQWV��WDEOHV�RI�KROLGD\V�DQG�KLJK�ZDWHU��VL]HV�DQG�
SRSXODWLRQV�RI�IDUDZD\�SODFHV��RU�WKH�VKLSV�DQG�FKLHI�RIILFHUV�RI�WKH�QDY\��
/DFNLQJ�WKH�DOPDQDF��RU�VHHNLQJ�DQ�HYHQ�PRUH�REVFXUH�IDFW��WKH\�PLJKW�
FDOO�RQ�D�PDQ�RU�ZRPDQ�RI�H[SHULHQFH�EHKLQG�D�GHVN�DW�D�SXEOLF�OLEUDU\��
:KHQ�*HRUJH�%HUQDUG�6KDZ�QHHGHG�WKH�ZKHUHDERXWV�RI�WKH�QHDUHVW�
FUHPDWRULXP²KLV�ZLIH�ZDV�G\LQJ²KH�RSHQHG�WKH�DOPDQDF�DQG�ZDV�
DJJULHYHG��³,�KDYH�MXVW�IRXQG�DQ�DVWRQLVKLQJ�RPLVVLRQ�LQ�:KLWDNHU�´�KH�
ZURWH�WR�WKH�HGLWRU��³$V�WKH�GHVLUHG�LQIRUPDWLRQ�LV�MXVW�ZKDW�RQH�JRHV�WR�
\RXU�LQYDOXDEOH�DOPDQDFN�IRU��PD\�,�VXJJHVW�WKDW�D�OLVW�RI�WKH����
FUHPDWRULD�QRZ�ZRUNLQJ�LQ�WKH�FRXQWU\��DQG�LQVWUXFWLRQV�ZKDW�WR�GR��
ZRXOG�EH�D�YHU\�GHVLUDEOH�DGGLWLRQ�´Ƈ�+LV�OHWWHU�LV�SRLJQDQW��+H�GRHV�QRW�
PHQWLRQ�KLV�ZLIH²RQO\�³D�FDVH�RI�VHULRXV�LOOQHVV´²DQG�UHIHUV�WR�KLPVHOI�
DV�³WKH�EHUHDYHG�HQTXLUHU�´�6KDZ�KDG�D�WHOHJUDSK�DGGUHVV�DQG�D�WHOHSKRQH�
EXW�WRRN�LW�IRU�JUDQWHG�WKDW�IDFWV�ZHUH�WR�EH�IRXQG�LQ�SULQW��
� )RU�PDQ\��WKH�WHOHSKRQH�KDG�DOUHDG\�EHJXQ�WR�H[WHQG�WKH�UHDFK�RI�WKH�
LQTXLVLWLYH��7ZHQWLHWK�FHQWXU\�SHRSOH�UHDOL]HG�WKDW�WKH\�FRXOG�NQRZ�
LQVWDQWO\�WKH�VFRUHV�RI�VSRUWLQJ�HYHQWV�WKH\�KDG�QRW�ZLWQHVVHG��VR�PDQ\�
FDPH�XS�ZLWK�WKH�LGHD�RI�WHOHSKRQLQJ�WKH�QHZVSDSHU�WKDW�7KH�1HZ�<RUN�
7LPHV�IHOW�FRPSHOOHG�WR�SULQW�D�IURQW�SDJH�QRWLFH�LQ������EHJJLQJ�UHDGHUV�
WR�GHVLVW��³'RQ¶W�$VN�E\�7HOHSKRQH�IRU�:RUOG¶V�6HULHV�6FRUHV�´Ƈ�1RZ�WKH�



LQIRUPDWLRQ��LQ�³UHDO�WLPH�´�LV�FRQVLGHUHG�D�ELUWKULJKW��
� :KDW�GR�\RX�GR�ZKHQ�\RX�KDYH�HYHU\WKLQJ�DW�ODVW"�'DQLHO�'HQQHWW�
LPDJLQHG²LQ�������MXVW�EHIRUH�WKH�,QWHUQHW�PDGH�WKLV�GUHDP�
SRVVLEOH²WKDW�HOHFWURQLF�QHWZRUNV�FRXOG�XSHQG�WKH�HFRQRPLFV�RI�
SXEOLVKLQJ�SRHWU\��,QVWHDG�RI�VOLP�ERRNV��HOHJDQW�VSHFLDOW\�LWHPV�PDUNHWHG�
WR�FRQQRLVVHXUV��ZKDW�LI�SRHWV�FRXOG�SXEOLVK�RQOLQH��LQVWDQWO\�UHDFKLQJ�QRW�
KXQGUHGV�EXW�PLOOLRQV�RI�UHDGHUV��QRW�IRU�WHQV�RI�GROODUV�EXW�IRU�IUDFWLRQV�RI�
SHQQLHV"�7KDW�VDPH�\HDU��6LU�&KDUOHV�&KDGZ\FN�+HDOH\��D�SXEOLVKHU��
FRQFHLYHG�RI�WKH�(QJOLVK�3RHWU\�)XOO�7H[W�'DWDEDVH�DV�KH�ZDONHG�RQH�GD\�
WKURXJK�WKH�%ULWLVK�/LEUDU\��DQG�IRXU�\HDUV�ODWHU�KH�KDG�SURGXFHG�LW²QRW�
WKH�SUHVHQW�RU�IXWXUH�RI�SRHWU\��EXW�WKH�SDVW��DQG�QRW��DW�ILUVW��RQOLQH�EXW�LQ�
IRXU�FRPSDFW�GLVFV����������SRHPV�E\�������SRHWV�VSDQQLQJ�WKLUWHHQ�
FHQWXULHV��SULFHG�DW����������5HDGHUV�DQG�FULWLFV�KDG�WR�ILJXUH�RXW�ZKDW�WR�
PDNH�RI�WKLV��1RW�UHDG�LW��VXUHO\��WKH�ZD\�WKH\�ZRXOG�UHDG�D�ERRN��5HDG�LQ�
LW��SHUKDSV��6HDUFK�LW��IRU�D�ZRUG�RU�DQ�HSLJUDSK�RU�D�IUDJPHQW�KDOI�
UHPHPEHUHG��
� $QWKRQ\�/DQH��UHYLHZLQJ�WKH�GDWDEDVH�IRU�7KH�1HZ�<RUNHU��IRXQG�
KLPVHOI�VZLQJLQJ�IURP�HODWLRQ�WR�GLVPD\�DQG�EDFN��³<RX�KXQFK�OLNH�D�
SLDQLVW�RYHU�WKH�NH\V�´�KH�ZURWH��³NQRZLQJ�ZKDW�DZDLWV�\RX��WKLQNLQJ��$K��
WKH�XQWROG�ZHDOWK�RI�(QJOLVK�OLWHUDWXUH��:KDW�KLGGHQ�MHZHOV�,�VKDOO�
H[FDYDWH�IURP�WKH�GHHSHVW�PLQHV�RI�KXPDQ�IDQF\�´Ƈ�7KHQ�FRPH�WKH�
PDFDURQLFV��WKH�FOXQNHUV��WKH�IORRG�RI�ERPEDVW�DQG�PHGLRFULW\��7KH�VKHHU�
XQRUGHUHG�PDVV�EHJLQV�WR�ZHDU�\RX�GRZQ��1RW�WKDW�/DQH�VRXQGV�DW�DOO�
ZHDU\��³:KDW�D�VWHDPLQJ�KHDS�´�KH�FULHV��DQG�KH�UHYHOV�LQ�LW��³1HYHU�KDYH�
,�EHKHOG�VXFK�D�PDJQLILFHQW�WULEXWH�WR�WKH�SRZHUV�RI�KXPDQ�
LQFRPSHWHQFH²DQG�DOVR��E\�WKH�VDPH�WRNHQ��WR�WKH�EOHVVLQJV�RI�KXPDQ�
IRUJHWIXOQHVV�´�:KHUH�HOVH�ZRXOG�KH�KDYH�IRXQG�WKH�XWWHUO\�IRUJRWWHQ�
7KRPDV�)UHHPDQ��QRW�LQ�:LNLSHGLD��DQG�WKLV�ORYHO\�VHOI�UHIHUHQWLDO�
FRXSOHW��
�
� :KRRS��ZKRRS��PH�WKLQNHV�,�KHDUH�P\�5HDGHU�FU\��
�
� +HUH�LV�ULPH�GRJJUHOO��,�FRQIHVVH�LW�,��



�
� 7KH�&'�520V�DUH�DOUHDG\�REVROHWH��$OO�(QJOLVK�SRHWU\�LV�LQ�WKH�
QHWZRUN�QRZ²RU�LI�QRW�DOO��VRPH�DSSUR[LPDWLRQ�WKHUHRI��DQG�LI�QRW�QRZ��
WKHQ�VRRQ��
� 7KH�SDVW�IROGV�DFFRUGLRQ�OLNH�LQWR�WKH�SUHVHQW��'LIIHUHQW�PHGLD�KDYH�
GLIIHUHQW�HYHQW�KRUL]RQV²IRU�WKH�ZULWWHQ�ZRUG��WKUHH�PLOOHQQLD��IRU�
UHFRUGHG�VRXQG��D�FHQWXU\�DQG�D�KDOI²DQG�ZLWKLQ�WKHLU�WLPH�IUDPHV�WKH�ROG�
EHFRPHV�DV�DFFHVVLEOH�DV�WKH�QHZ��<HOORZHG�QHZVSDSHUV�FRPH�EDFN�WR�OLIH��
8QGHU�KHDGLQJV�RI����<HDUV�$JR�DQG�����<HDUV�$JR��YHWHUDQ�SXEOLFDWLRQV�
UHF\FOH�WKHLU�DUFKLYHV��UHFLSHV��FDUG�SOD\�WHFKQLTXHV��VFLHQFH��JRVVLS��RQFH�
RXW�RI�SULQW�DQG�QRZ�UHDG\�IRU�XVH��5HFRUG�FRPSDQLHV�UXPPDJH�WKURXJK�
WKHLU�DWWLFV�WR�UHOHDVH��RU�UH�UHOHDVH��HYHU\�VFUDS�RI�PXVLF��UDULWLHV��%�VLGHV��
DQG�ERRWOHJV��)RU�D�FHUWDLQ�WLPH��FROOHFWRUV��VFKRODUV��RU�IDQV�SRVVHVVHG�
WKHLU�ERRNV�DQG�WKHLU�UHFRUGV��7KHUH�ZDV�D�OLQH�EHWZHHQ�ZKDW�WKH\�KDG�DQG�
ZKDW�WKH\�GLG�QRW��)RU�VRPH��WKH�PXVLF�WKH\�RZQHG��RU�WKH�ERRNV��RU�WKH�
YLGHRV��EHFDPH�SDUW�RI�ZKR�WKH\�ZHUH��7KDW�OLQH�IDGHV�DZD\��0RVW�RI�
6RSKRFOHV¶�SOD\V�DUH�ORVW��EXW�WKRVH�WKDW�VXUYLYH�DUH�DYDLODEOH�DW�WKH�WRXFK�
RI�D�EXWWRQ��0RVW�RI�%DFK¶V�PXVLF�ZDV�XQNQRZQ�WR�%HHWKRYHQ��ZH�KDYH�LW�
DOO²SDUWLWDV��FDQWDWDV��DQG�ULQJWRQHV��,W�FRPHV�WR�XV�LQVWDQWO\��RU�DW�OLJKW�
VSHHG��,W�LV�D�V\PSWRP�RI�RPQLVFLHQFH��,W�LV�ZKDW�WKH�FULWLF�$OH[�5RVV�FDOOV�
WKH�,QILQLWH�3OD\OLVW��DQG�KH�VHHV�KRZ�PL[HG�LV�WKH�EOHVVLQJ��³DQ[LHW\�LQ�
SODFH�RI�IXOILOOPHQW��DQ�DGGLFWLYH�F\FOH�RI�FUDYLQJ�DQG�PDODLVH��1R�VRRQHU�
KDV�RQH�H[SHULHQFH�EHJXQ�WKDQ�WKH�WKRXJKW�RI�ZKDW�HOVH�LV�RXW�WKHUH�
LQWUXGHV�´�7KH�HPEDUUDVVPHQW�RI�ULFKHV��$QRWKHU�UHPLQGHU�WKDW�
LQIRUPDWLRQ�LV�QRW�NQRZOHGJH��DQG�NQRZOHGJH�LV�QRW�ZLVGRP��
� 6WUDWHJLHV�HPHUJH�IRU�FRSLQJ��7KHUH�DUH�PDQ\��EXW�LQ�HVVHQFH�WKH\�DOO�
ERLO�GRZQ�WR�WZR��ILOWHU�DQG�VHDUFK��7KH�KDUDVVHG�FRQVXPHU�RI�LQIRUPDWLRQ�
WXUQV�WR�ILOWHUV�WR�VHSDUDWH�WKH�PHWDO�IURP�WKH�GURVV��ILOWHUV�LQFOXGH�EORJV�
DQG�DJJUHJDWRUV²WKH�FKRLFH�UDLVHV�LVVXHV�RI�WUXVW�DQG�WDVWH��7KH�QHHG�IRU�
ILOWHUV�LQWUXGHV�RQ�DQ\�WKRXJKW�H[SHULPHQW�DERXW�WKH�ZRQGHUV�RI�DEXQGDQW�
LQIRUPDWLRQ��:KHQ�'HQQHWW�LPDJLQHG�KLV�&RPSOHWH�3RHWU\�1HWZRUN��KH�
VDZ�WKH�SUREOHP��³7KH�REYLRXV�FRXQWHUK\SRWKHVLV�DULVHV�IURP�SRSXODWLRQ�
PHPHWLFV�´Ƈ�KH�VDLG��³,I�VXFK�D�QHWZRUN�ZHUH�HVWDEOLVKHG��QR�SRHWU\�ORYHU�



ZRXOG�EH�ZLOOLQJ�WR�ZDGH�WKURXJK�WKRXVDQGV�RI�HOHFWURQLF�ILOHV�ILOOHG�ZLWK�
GRJJHUHO��ORRNLQJ�IRU�JRRG�SRHPV�´�)LOWHUV�ZRXOG�EH�QHHGHG²HGLWRUV�DQG�
FULWLFV��³7KH\�IORXULVK�EHFDXVH�RI�WKH�VKRUW�VXSSO\�DQG�OLPLWHG�FDSDFLW\�RI�
PLQGV��ZKDWHYHU�WKH�WUDQVPLVVLRQ�PHGLD�EHWZHHQ�PLQGV�´�:KHQ�
LQIRUPDWLRQ�LV�FKHDS��DWWHQWLRQ�EHFRPHV�H[SHQVLYH��
� )RU�WKH�VDPH�UHDVRQ��PHFKDQLVPV�RI�VHDUFK²HQJLQHV��LQ�
F\EHUVSDFH²ILQG�QHHGOHV�LQ�KD\VWDFNV��%\�QRZ�ZH¶YH�OHDUQHG�WKDW�LW�LV�
QRW�HQRXJK�IRU�LQIRUPDWLRQ�WR�H[LVW��$�³ILOH´�ZDV�RULJLQDOO\²LQ�
VL[WHHQWK�FHQWXU\�(QJODQG²D�ZLUH�RQ�ZKLFK�VOLSV�DQG�ELOOV�DQG�QRWHV�DQG�
OHWWHUV�FRXOG�EH�VWUXQJ�IRU�SUHVHUYDWLRQ�DQG�UHIHUHQFH��7KHQ�FDPH�ILOH�
IROGHUV��ILOH�GUDZHUV��DQG�ILOH�FDELQHWV��WKHQ�WKH�HOHFWURQLF�QDPHVDNHV�RI�
DOO�WKHVH��DQG�WKH�LQHYLWDEOH�LURQ\��2QFH�D�SLHFH�RI�LQIRUPDWLRQ�LV�ILOHG��LW�
LV�VWDWLVWLFDOO\�XQOLNHO\�HYHU�WR�EH�VHHQ�DJDLQ�E\�KXPDQ�H\HV��(YHQ�LQ�������
$XJXVWXV�'H�0RUJDQ��%DEEDJH¶V�IULHQG��NQHZ�WKLV��)RU�DQ\�UDQGRP�ERRN��
KH�VDLG��D�OLEUDU\�ZDV�QR�EHWWHU�WKDQ�D�ZDVWHSDSHU�ZDUHKRXVH��³7DNH�WKH�
OLEUDU\�RI�WKH�%ULWLVK�0XVHXP��IRU�LQVWDQFH��YDOXDEOH�DQG�XVHIXO�DQG�
DFFHVVLEOH�DV�LW�LV��ZKDW�FKDQFH�KDV�D�ZRUN�RI�EHLQJ�NQRZQ�WR�EH�WKHUH��
PHUHO\�EHFDXVH�LW�LV�WKHUH"�,I�LW�EH�ZDQWHG��LW�FDQ�EH�DVNHG�IRU��EXW�WR�EH�
ZDQWHG�LW�PXVW�EH�NQRZQ��1RERG\�FDQ�UXPPDJH�WKH�OLEUDU\�´Ƈ�
� 7RR�PXFK�LQIRUPDWLRQ��DQG�VR�PXFK�RI�LW�ORVW��$Q�XQLQGH[HG�,QWHUQHW�
VLWH�LV�LQ�WKH�VDPH�OLPER�DV�D�PLVVKHOYHG�OLEUDU\�ERRN��7KLV�LV�ZK\�WKH�
VXFFHVVIXO�DQG�SRZHUIXO�EXVLQHVV�HQWHUSULVHV�RI�WKH�LQIRUPDWLRQ�HFRQRP\�
DUH�EXLOW�RQ�ILOWHULQJ�DQG�VHDUFKLQJ��(YHQ�:LNLSHGLD�LV�D�FRPELQDWLRQ�RI�
WKH�WZR��SRZHUIXO�VHDUFK��PDLQO\�GULYHQ�E\�*RRJOH��DQG�D�YDVW��
FROODERUDWLYH�ILOWHU��VWULYLQJ�WR�JDWKHU�WKH�WUXH�IDFWV�DQG�VFUHHQ�RXW�WKH�IDOVH�
RQHV��6HDUFKLQJ�DQG�ILOWHULQJ�DUH�DOO�WKDW�VWDQG�EHWZHHQ�WKLV�ZRUOG�DQG�WKH�
/LEUDU\�RI�%DEHO��
� ,Q�WKHLU�FRPSXWHU�GULYHQ�LQFDUQDWLRQV�WKHVH�VWUDWHJLHV�VHHP�QHZ��%XW�
WKH\�DUH�QRW��,Q�IDFW��D�FRQVLGHUDEOH�SDUW�RI�WKH�JHDU�DQG�WDFNOH�RI�SULQW�
PHGLD²QRZ�WDNHQ�IRU�JUDQWHG��LQYLVLEOH�DV�ROG�ZDOOSDSHU²HYROYHG�LQ�
GLUHFW�UHVSRQVH�WR�WKH�VHQVH�RI�LQIRUPDWLRQ�VXUIHLW��7KH\�DUH�PHFKDQLVPV�
RI�VHOHFWLRQ�DQG�VRUWLQJ��DOSKDEHWLFDO�LQGH[HV��ERRN�UHYLHZV��OLEUDU\�
VKHOYLQJ�VFKHPHV�DQG�FDUG�FDWDORJXHV��HQF\FORSHGLDV��DQWKRORJLHV�DQG�



GLJHVWV��ERRNV�RI�TXRWDWLRQ�DQG�FRQFRUGDQFHV�DQG�JD]HWWHHUV��:KHQ�
5REHUW�%XUWRQ�KHOG�IRUWK�RQ�DOO�KLV�³QHZ�QHZV�HYHU\�GD\�´�KLV�³QHZ�
SDUDGR[HV��RSLQLRQV��VFKLVPV��KHUHVLHV��FRQWURYHUVLHV�LQ�SKLORVRSK\��
UHOLJLRQ��	F�´�LW�ZDV�E\�ZD\�RI�MXVWLI\LQJ�KLV�OLIH¶V�JUHDW�SURMHFW��7KH�
$QDWRP\�RI�0HODQFKRO\��D�UDPEOLQJ�FRPSHQGLXP�RI�DOO�SUHYLRXV�
NQRZOHGJH��)RXU�FHQWXULHV�HDUOLHU��WKH�'RPLQLFDQ�PRQN�9LQFHQW�RI�
%HDXYDLV�WULHG�WR�VHW�GRZQ�KLV�RZQ�YHUVLRQ�RI�HYHU\WKLQJ�WKDW�ZDV�NQRZQ��
FUHDWLQJ�RQH�RI�WKH�ILUVW�PHGLHYDO�HQF\FORSHGLDV��6SHFXOXP�0DLXV��³7KH�
*UHDW�0LUURU´²KLV�PDQXVFULSWV�RUJDQL]HG�LQWR�HLJKW\�ERRNV��������
FKDSWHUV��+LV�MXVWLILFDWLRQ��³7KH�PXOWLWXGH�RI�ERRNV��WKH�VKRUWQHVV�RI�WLPH�
DQG�WKH�VOLSSHULQHVV�RI�PHPRU\�GR�QRW�DOORZ�DOO�WKLQJV�ZKLFK�DUH�ZULWWHQ�
WR�EH�HTXDOO\�UHWDLQHG�LQ�WKH�PLQG�´Ƈ�$QQ�%ODLU��D�+DUYDUG�KLVWRULDQ�RI�
HDUO\�PRGHUQ�(XURSH��SXWV�LW�VLPSO\��³7KH�SHUFHSWLRQ�RI�DQ�
RYHUDEXQGDQFH�RI�ERRNV�IXHOHG�WKH�SURGXFWLRQ�RI�PDQ\�PRUH�ERRNV�´Ƈ�,Q�
WKHLU�RZQ�ZD\��WRR��WKH�QDWXUDO�VFLHQFHV�VXFK�DV�ERWDQ\�DURVH�LQ�DQVZHU�WR�
LQIRUPDWLRQ�RYHUORDG��7KH�H[SORVLRQ�RI�UHFRJQL]HG�VSHFLHV��DQG�QDPHV��LQ�
WKH�VL[WHHQWK�FHQWXU\�GHPDQGHG�QHZ�URXWLQHV�RI�VWDQGDUGL]HG�GHVFULSWLRQ��
%RWDQLFDO�HQF\FORSHGLDV�DSSHDUHG��ZLWK�JORVVDULHV�DQG�LQGH[HV��%ULDQ�
2JLOYLH�VHHV�WKH�VWRU\�RI�5HQDLVVDQFH�ERWDQLVWV�DV�³GULYHQ�E\�WKH�QHHG�WR�
PDVWHU�WKH�LQIRUPDWLRQ�RYHUORDG�WKDW�WKH\�KDG�XQZLWWLQJO\�SURGXFHG�´Ƈ�
7KH\�FUHDWHG�D�³FRQIXVLR�UHUXP�´�KH�VD\V��³DFFRPSDQLHG�E\�D�FRQIXVLR�
YHUERUXP�´�&RQIXVHG�PDVV�RI�QHZ�WKLQJV��FRQIXVLRQ�RI�ZRUGV��1DWXUDO�
KLVWRU\�ZDV�ERUQ�WR�FKDQQHO�LQIRUPDWLRQ��
� :KHQ�QHZ�LQIRUPDWLRQ�WHFKQRORJLHV�DOWHU�WKH�H[LVWLQJ�ODQGVFDSH��
WKH\�EULQJ�GLVUXSWLRQ��QHZ�FKDQQHOV�DQG�QHZ�GDPV�UHURXWLQJ�WKH�IORZ�RI�
LUULJDWLRQ�DQG�WUDQVSRUW��7KH�EDODQFH�EHWZHHQ�FUHDWRUV�DQG�FRQVXPHUV�LV�
XSVHW��ZULWHUV�DQG�UHDGHUV��VSHDNHUV�DQG�OLVWHQHUV��0DUNHW�IRUFHV�DUH�
FRQIXVHG��LQIRUPDWLRQ�FDQ�VHHP�WRR�FKHDS�DQG�WRR�H[SHQVLYH�DW�WKH�VDPH�
WLPH��7KH�ROG�ZD\V�RI�RUJDQL]LQJ�NQRZOHGJH�QR�ORQJHU�ZRUN��:KR�ZLOO�
VHDUFK��ZKR�ZLOO�ILOWHU"�7KH�GLVUXSWLRQ�EUHHGV�KRSH�PL[HG�ZLWK�IHDU��,Q�WKH�
ILUVW�GD\V�RI�UDGLR�%HUWROW�%UHFKW��KRSHIXO��IHDUIXO��DQG�TXLWH�REVHVVHG��
H[SUHVVHG�WKLV�IHHOLQJ�DSKRULVWLFDOO\��³$�PDQ�ZKR�KDV�VRPHWKLQJ�WR�VD\�
DQG�ILQGV�QR�OLVWHQHUV�LV�EDG�RII��(YHQ�ZRUVH�RII�DUH�OLVWHQHUV�ZKR�FDQ¶W�



ILQG�DQ\RQH�ZLWK�VRPHWKLQJ�WR�VD\�WR�WKHP�´Ƈ�7KH�FDOFXOXV�DOZD\V�
FKDQJHV��$VN�EORJJHUV�DQG�WZHHWHUV��:KLFK�LV�ZRUVH��WRR�PDQ\�PRXWKV�RU�
WRR�PDQ\�HDUV"�
 



EPILOGUE�
 
(The Return of Meaning)�
�
� ,W�ZDV�LQHYLWDEOH�WKDW�PHDQLQJ�ZRXOG�IRUFH�LWV�ZD\�EDFN�LQ��
� ²-HDQ�3LHUUH�'XSX\�������Ƈ�
�
� 7+(�(;+$867,21��WKH�VXUIHLW��WKH�SUHVVXUH�RI�LQIRUPDWLRQ�KDYH�
DOO�EHHQ�VHHQ�EHIRUH��&UHGLW�0DUVKDOO�0F/XKDQ�IRU�WKLV�LQVLJKW²KLV�PRVW�
HVVHQWLDO²LQ�������
�
� :H�DUH�WRGD\�DV�IDU�LQWR�WKH�HOHFWULF�DJH�DV�WKH�(OL]DEHWKDQV�KDG�
DGYDQFHG�LQWR�WKH�W\SRJUDSKLFDO�DQG�PHFKDQLFDO�DJH��$QG�ZH�DUH�
H[SHULHQFLQJ�WKH�VDPH�FRQIXVLRQV�DQG�LQGHFLVLRQV�ZKLFK�WKH\�KDG�IHOW�
ZKHQ�OLYLQJ�VLPXOWDQHRXVO\�LQ�WZR�FRQWUDVWHG�IRUPV�RI�VRFLHW\�DQG�
H[SHULHQFH�Ƈ�
�
� %XW�DV�PXFK�DV�LW�LV�WKH�VDPH��WKLV�WLPH�LW�LV�GLIIHUHQW��:H�DUH�D�KDOI�
FHQWXU\�IXUWKHU�DORQJ�QRZ�DQG�FDQ�EHJLQ�WR�VHH�KRZ�YDVW�WKH�VFDOH�DQG�
KRZ�VWURQJ�WKH�HIIHFWV�RI�FRQQHFWHGQHVV��
� 2QFH�DJDLQ��DV�LQ�WKH�ILUVW�GD\V�RI�WKH�WHOHJUDSK��ZH�VSHDN�RI�WKH�
DQQLKLODWLRQ�RI�VSDFH�DQG�WLPH��)RU�0F/XKDQ�WKLV�ZDV�SUHUHTXLVLWH�WR�WKH�
FUHDWLRQ�RI�JOREDO�FRQVFLRXVQHVV²JOREDO�NQRZLQJ��³7RGD\�´�KH�ZURWH��
³ZH�KDYH�H[WHQGHG�RXU�FHQWUDO�QHUYRXV�V\VWHPV�LQ�D�JOREDO�HPEUDFH��
DEROLVKLQJ�ERWK�VSDFH�DQG�WLPH�DV�IDU�DV�RXU�SODQHW�LV�FRQFHUQHG��5DSLGO\��
ZH�DSSURDFK�WKH�ILQDO�SKDVH�RI�WKH�H[WHQVLRQV�RI�PDQ²WKH�WHFKQRORJLFDO�
VLPXODWLRQ�RI�FRQVFLRXVQHVV��ZKHQ�WKH�FUHDWLYH�SURFHVV�RI�NQRZLQJ�ZLOO�EH�
FROOHFWLYHO\�DQG�FRUSRUDWHO\�H[WHQGHG�WR�WKH�ZKROH�RI�KXPDQ�VRFLHW\�´Ƈ�
:DOW�:KLWPDQ�KDG�VDLG�LW�EHWWHU�D�FHQWXU\�EHIRUH��
�
� :KDW�ZKLVSHUV�DUH�WKHVH�2�ODQGV��UXQQLQJ�DKHDG�RI�\RX��SDVVLQJ�
XQGHU�WKH�VHDV"�
�



� $UH�DOO�QDWLRQV�FRPPXQLQJ"�LV�WKHUH�JRLQJ�WR�EH�EXW�RQH�KHDUW�WR�WKH�
JOREH"Ƈ�
�
� 7KH�ZLULQJ�RI�WKH�ZRUOG��IROORZHG�KDUG�XSRQ�E\�WKH�VSUHDG�RI�
ZLUHOHVV�FRPPXQLFDWLRQ��JDYH�ULVH�WR�URPDQWLF�VSHFXODWLRQ�DERXW�WKH�ELUWK�
RI�D�QHZ�JOREDO�RUJDQLVP��(YHQ�LQ�WKH�QLQHWHHQWK�FHQWXU\�P\VWLFV�DQG�
WKHRORJLDQV�EHJDQ�VSHDNLQJ�RI�D�VKDUHG�PLQG�RU�FROOHFWLYH�FRQVFLRXVQHVV��
IRUPHG�WKURXJK�WKH�FROODERUDWLRQ�RI�PLOOLRQV�RI�SHRSOH�SODFHG�LQ�
FRPPXQLFDWLRQ�ZLWK�RQH�DQRWKHU�Ƈ�
� 6RPH�ZHQW�VR�IDU�DV�WR�YLHZ�WKLV�QHZ�FUHDWXUH�DV�D�QDWXUDO�SURGXFW�RI�
FRQWLQXLQJ�HYROXWLRQ²D�ZD\�IRU�KXPDQV�WR�IXOILOO�WKHLU�VSHFLDO�GHVWLQ\��
DIWHU�WKHLU�HJRV�KDG�EHHQ�EUXLVHG�E\�'DUZLQLVP��³,W�EHFRPHV�DEVROXWHO\�
QHFHVVDU\�´�ZURWH�WKH�)UHQFK�SKLORVRSKHU�eGRXDUG�/H�5R\�LQ�������³WR�
SODFH�>PDQ@�DERYH�WKH�ORZHU�SODQH�RI�QDWXUH��LQ�D�SRVLWLRQ�ZKLFK�HQDEOHV�
KLP�WR�GRPLQDWH�LW�´Ƈ�+RZ"�%\�FUHDWLQJ�WKH�³QRRVSKHUH´²WKH�VSKHUH�RI�
PLQG²D�FOLPDFWLF�³PXWDWLRQ´�LQ�HYROXWLRQDU\�KLVWRU\��+LV�IULHQG�WKH�
-HVXLW�SKLORVRSKHU�3LHUUH�7HLOKDUG�GH�&KDUGLQ�GLG�HYHQ�PRUH�WR�SURPRWH�
WKH�QRRVSKHUH��ZKLFK�KH�FDOOHG�D�³QHZ�VNLQ´�RQ�WKH�HDUWK��
�
� 'RHV�LW�QRW�VHHP�DV�WKRXJK�D�JUHDW�ERG\�LV�LQ�WKH�SURFHVV�RI�EHLQJ�
ERUQ²ZLWK�LWV�OLPEV��LWV�QHUYRXV�V\VWHP��LWV�FHQWHUV�RI�SHUFHSWLRQ��LWV�
PHPRU\²WKH�YHU\�ERG\�RI�WKDW�JUHDW�VRPHWKLQJ�WR�FRPH�ZKLFK�ZDV�WR�
IXOILOO�WKH�DVSLUDWLRQV�WKDW�KDG�EHHQ�DURXVHG�LQ�WKH�UHIOHFWLYH�EHLQJ�E\�WKH�
IUHVKO\�DFTXLUHG�FRQVFLRXVQHVV�RI�LWV�LQWHUGHSHQGHQFH�ZLWK�DQG�
UHVSRQVLELOLW\�IRU�D�ZKROH�LQ�HYROXWLRQ"Ƈ�
�
� 7KDW�ZDV�D�PRXWKIXO�HYHQ�LQ�)UHQFK��DQG�OHVV�P\VWLFDO�VSLULWV�
FRQVLGHUHG�LW�EXQNXP��³QRQVHQVH��WULFNHG�RXW�ZLWK�D�YDULHW\�RI�WHGLRXV�
PHWDSK\VLFDO�FRQFHLWV�´Ƈ�MXGJHG�3HWHU�0HGDZDU���EXW�PDQ\�SHRSOH�ZHUH�
WHVWLQJ�WKH�VDPH�LGHD��QRW�OHDVW�DPRQJ�WKHP�WKH�ZULWHUV�RI�VFLHQFH�ILFWLRQ�Ƈ�
,QWHUQHW�SLRQHHUV�D�KDOI�FHQWXU\�ODWHU�OLNHG�LW��WRR��
� +��*��:HOOV�ZDV�NQRZQ�IRU�KLV�VFLHQFH�ILFWLRQ��EXW�LW�ZDV�DV�D�
SXUSRVHIXO�VRFLDO�FULWLF�WKDW�KH�SXEOLVKHG�D�OLWWOH�ERRN�LQ�������ODWH�LQ�KLV�



OLIH��ZLWK�WKH�WLWOH�:RUOG�%UDLQ��7KHUH�ZDV�QRWKLQJ�IDQFLIXO�DERXW�ZKDW�KH�
ZDQWHG�WR�SURPRWH��DQ�LPSURYHG�HGXFDWLRQDO�V\VWHP�WKURXJKRXW�WKH�ZKROH�
³ERG\´�RI�KXPDQLW\��2XW�ZLWK�WKH�KRGJHSRGJH�RI�ORFDO�ILHIGRPV��³RXU�
PXOWLWXGH�RI�XQFR�RUGLQDWHG�JDQJOLD��RXU�SRZHUOHVV�PLVFHOODQ\�RI�
XQLYHUVLWLHV��UHVHDUFK�LQVWLWXWLRQV��OLWHUDWXUHV�ZLWK�D�SXUSRVH�´Ƈ�,Q�ZLWK�³D�
UHFRQGLWLRQHG�DQG�PRUH�SRZHUIXO�3XEOLF�2SLQLRQ�´�+LV�:RUOG�%UDLQ�
ZRXOG�UXOH�WKH�JOREH��³:H�GR�QRW�ZDQW�GLFWDWRUV��ZH�GR�QRW�ZDQW�
ROLJDUFKLF�SDUWLHV�RU�FODVV�UXOH��ZH�ZDQW�D�ZLGHVSUHDG�ZRUOG�LQWHOOLJHQFH�
FRQVFLRXV�RI�LWVHOI�´�:HOOV�EHOLHYHG�WKDW�D�QHZ�WHFKQRORJ\�ZDV�SRLVHG�WR�
UHYROXWLRQL]H�WKH�SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�LQIRUPDWLRQ��PLFURILOP��
7LQ\�SLFWXUHV�RI�SULQWHG�PDWHULDOV�FRXOG�EH�PDGH�IRU�OHVV�WKDQ�D�SHQQ\�SHU�
SDJH��DQG�OLEUDULDQV�IURP�(XURSH�DQG�WKH�8QLWHG�6WDWHV�PHW�WR�GLVFXVV�WKH�
SRVVLELOLWLHV�LQ�3DULV�LQ������IRU�D�:RUOG�&RQJUHVV�RI�8QLYHUVDO�
'RFXPHQWDWLRQ��1HZ�ZD\V�RI�LQGH[LQJ�WKH�OLWHUDWXUH�ZRXOG�EH�QHHGHG��
WKH\�UHDOL]HG��7KH�%ULWLVK�0XVHXP�HPEDUNHG�RQ�D�SURJUDP�RI�
PLFURILOPLQJ�IRXU�WKRXVDQG�RI�LWV�ROGHVW�ERRNV��:HOOV�PDGH�WKLV�
SUHGLFWLRQ��³,Q�D�IHZ�VFRUH�\HDUV�WKHUH�ZLOO�EH�WKRXVDQGV�RI�ZRUNHUV�DW�WKLV�
EXVLQHVV�RI�RUGHULQJ�DQG�GLJHVWLQJ�NQRZOHGJH�ZKHUH�QRZ�\RX�KDYH�RQH�´Ƈ�
+H�DGPLWWHG�WKDW�KH�PHDQW�WR�EH�FRQWURYHUVLDO�DQG�SURYRFDWLYH��$WWHQGLQJ�
WKH�FRQJUHVV�KLPVHOI�RQ�EHKDOI�RI�(QJODQG��KH�IRUHVDZ�D�³VRUW�RI�FHUHEUXP�
IRU�KXPDQLW\��D�FHUHEUDO�FRUWH[�ZKLFK�ZLOO�FRQVWLWXWH�D�PHPRU\�DQG�D�
SHUFHSWLRQ�RI�FXUUHQW�UHDOLW\�IRU�WKH�ZKROH�KXPDQ�UDFH�´Ƈ�<HW�KH�ZDV�
LPDJLQLQJ�VRPHWKLQJ�PXQGDQH��DV�ZHOO�DV�XWRSLDQ��DQ�HQF\FORSHGLD��,W�
ZRXOG�EH�D�VXFFHVVRU�WR�WKH�JUHDW�QDWLRQDO�HQF\FORSHGLDV²WKH�)UHQFK�
HQF\FORSHGLD�RI�'LGHURW��WKH�%ULWDQQLFD��WKH�*HUPDQ�
.RQYHUVDWLRQV�/H[LNRQ��KH�GLG�QRW�PHQWLRQ�&KLQD¶V�)RXU�*UHDW�%RRNV�RI�
6RQJ�²ZKLFK�KDG�VWDELOL]HG�DQG�HTXLSSHG�³WKH�JHQHUDO�LQWHOOLJHQFH�´�
� 7KLV�QHZ�ZRUOG�HQF\FORSHGLD�ZRXOG�WUDQVFHQG�WKH�VWDWLF�IRUP�RI�WKH�
ERRN��SULQWHG�LQ�YROXPHV��VDLG�:HOOV��8QGHU�WKH�GLUHFWLRQ�RI�D�ZLVH�
SURIHVVLRQDO�VWDII��³YHU\�LPSRUWDQW�DQG�GLVWLQJXLVKHG�PHQ�LQ�WKH�QHZ�
ZRUOG´���LW�ZRXOG�EH�LQ�D�VWDWH�RI�FRQVWDQW�FKDQJH²³D�VRUW�RI�PHQWDO�
FOHDULQJKRXVH�IRU�WKH�PLQG��D�GHSRW�ZKHUH�NQRZOHGJH�DQG�LGHDV�DUH�
UHFHLYHG��VRUWHG��VXPPDUL]HG��GLJHVWHG��FODULILHG�DQG�FRPSDUHG�´�:KR�



NQRZV�ZKHWKHU�:HOOV�ZRXOG�UHFRJQL]H�KLV�YLVLRQ�LQ�:LNLSHGLD"�7KH�
KXUO\�EXUO\�RI�FRPSHWLQJ�LGHDV�GLG�QRW�HQWHU�LQWR�LW��+LV�ZRUOG�EUDLQ�ZDV�
WR�EH�DXWKRULWDWLYH��EXW�QRW�FHQWUDOL]HG��
�
� ,W�QHHG�QRW�EH�YXOQHUDEOH�DV�D�KXPDQ�KHDG�RU�D�KXPDQ�KHDUW�LV�
YXOQHUDEOH��,W�FDQ�EH�UHSURGXFHG�H[DFWO\�DQG�IXOO\��LQ�3HUX��&KLQD��,FHODQG��
&HQWUDO�$IULFD�«�,W�FDQ�KDYH�DW�RQFH�WKH�FRQFHQWUDWLRQ�RI�D�FUDQLDWH�
DQLPDO�DQG�WKH�GLIIXVHG�YLWDOLW\�RI�DQ�DPRHED��
�
� )RU�WKDW�PDWWHU��KH�VDLG��³,W�PLJKW�KDYH�WKH�IRUP�RI�D�QHWZRUN�´�
� ,W�LV�QRW�WKH�DPRXQW�RI�NQRZOHGJH�WKDW�PDNHV�D�EUDLQ��,W�LV�QRW�HYHQ�
WKH�GLVWULEXWLRQ�RI�NQRZOHGJH��,W�LV�WKH�LQWHUFRQQHFWHGQHVV��:KHQ�:HOOV�
XVHG�WKH�ZRUG�QHWZRUN²D�ZRUG�KH�OLNHG�YHU\�PXFK²LW�UHWDLQHG�LWV�
RULJLQDO��SK\VLFDO�PHDQLQJ�IRU�KLP��DV�LW�ZRXOG�IRU�DQ\RQH�LQ�KLV�WLPH��+H�
YLVXDOL]HG�WKUHDGV�RU�ZLUHV�LQWHUODFLQJ��³$�QHWZRUN�RI�PDUYHOORXVO\�
JQDUOHG�DQG�WZLVWHG�VWHPV�EHDULQJ�OLWWOH�OHDYHV�DQG�EORVVRPV´��³DQ�
LQWULFDWH�QHWZRUN�RI�ZLUHV�DQG�FDEOHV�´Ƈ�)RU�XV�WKDW�VHQVH�LV�DOPRVW�ORVW��D�
QHWZRUN�LV�DQ�DEVWUDFW�REMHFW��DQG�LWV�GRPDLQ�LV�LQIRUPDWLRQ��
� 7KH�ELUWK�RI�LQIRUPDWLRQ�WKHRU\�FDPH�ZLWK�LWV�UXWKOHVV�VDFULILFH�RI�
PHDQLQJ²WKH�YHU\�TXDOLW\�WKDW�JLYHV�LQIRUPDWLRQ�LWV�YDOXH�DQG�LWV�SXUSRVH��
,QWURGXFLQJ�7KH�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ��6KDQQRQ�KDG�WR�
EH�EOXQW��+H�VLPSO\�GHFODUHG�PHDQLQJ�WR�EH�³LUUHOHYDQW�WR�WKH�HQJLQHHULQJ�
SUREOHP�´�)RUJHW�KXPDQ�SV\FKRORJ\��DEDQGRQ�VXEMHFWLYLW\��
� +H�NQHZ�WKHUH�ZRXOG�EH�UHVLVWDQFH��+H�FRXOG�KDUGO\�GHQ\�WKDW�
PHVVDJHV�FDQ�KDYH�PHDQLQJ��³WKDW�LV��WKH\�UHIHU�WR�RU�DUH�FRUUHODWHG�
DFFRUGLQJ�WR�VRPH�V\VWHP�ZLWK�FHUWDLQ�SK\VLFDO�RU�FRQFHSWXDO�HQWLWLHV�´�
�3UHVXPDEO\�D�³V\VWHP�ZLWK�FHUWDLQ�SK\VLFDO�RU�FRQFHSWXDO�HQWLWLHV´�ZRXOG�
EH�WKH�ZRUOG�DQG�LWV�LQKDELWDQWV��WKH�NLQJGRP�DQG�WKH�SRZHU�DQG�WKH�JORU\��
DPHQ���)RU�VRPH��WKLV�ZDV�MXVW�WRR�FROG��7KHUH�ZDV�+HLQ]�YRQ�)RHUVWHU�DW�
RQH�RI�WKH�HDUO\�F\EHUQHWLFV�FRQIHUHQFHV��FRPSODLQLQJ�WKDW�LQIRUPDWLRQ�
WKHRU\�ZDV�PHUHO\�DERXW�³EHHS�EHHSV�´�VD\LQJ�WKDW�RQO\�ZKHQ�
XQGHUVWDQGLQJ�EHJLQV��LQ�WKH�KXPDQ�EUDLQ��³WKHQ�LQIRUPDWLRQ�LV�ERUQ²LW¶V�
QRW�LQ�WKH�EHHSV�´Ƈ�2WKHUV�GUHDPHG�RI�H[WHQGLQJ�LQIRUPDWLRQ�WKHRU\�ZLWK�D�



VHPDQWLF�FRXQWHUSDUW��0HDQLQJ��DV�HYHU��UHPDLQHG�KDUG�WR�SLQ�GRZQ��³,�
NQRZ�DQ�XQFRXWK�UHJLRQ�´�ZURWH�%RUJHV�RI�WKH�/LEUDU\�RI�%DEHO��³ZKRVH�
OLEUDULDQV�UHSXGLDWH�WKH�YDLQ�DQG�VXSHUVWLWLRXV�FXVWRP�RI�ILQGLQJ�D�
PHDQLQJ�LQ�ERRNV�DQG�HTXDWH�LW�ZLWK�WKDW�RI�ILQGLQJ�D�PHDQLQJ�LQ�GUHDPV�
RU�LQ�WKH�FKDRWLF�OLQHV�RI�RQH¶V�SDOP�´Ƈ�
� (SLVWHPRORJLVWV�FDUHG�DERXW�NQRZOHGJH��QRW�EHHSV�DQG�VLJQDOV��1R�
RQH�ZRXOG�KDYH�ERWKHUHG�WR�PDNH�D�SKLORVRSK\�RI�GRWV�DQG�GDVKHV�RU�
SXIIV�RI�VPRNH�RU�HOHFWULFDO�LPSXOVHV��,W�WDNHV�D�KXPDQ²RU��OHW¶V�VD\��D�
³FRJQLWLYH�DJHQW´²WR�WDNH�D�VLJQDO�DQG�WXUQ�LW�LQWR�LQIRUPDWLRQ��³%HDXW\�LV�
LQ�WKH�H\H�RI�WKH�EHKROGHU��DQG�LQIRUPDWLRQ�LV�LQ�WKH�KHDG�RI�WKH�UHFHLYHU�´Ƈ�
VD\V�)UHG�'UHWVNH��$W�DQ\�UDWH�WKDW�LV�D�FRPPRQ�YLHZ��LQ�
HSLVWHPRORJ\²WKDW�³ZH�LQYHVW�VWLPXOL�ZLWK�PHDQLQJ��DQG�DSDUW�IURP�VXFK�
LQYHVWPHQW��WKH\�DUH�LQIRUPDWLRQDOO\�EDUUHQ�´�%XW�'UHWVNH�DUJXHV�WKDW�
GLVWLQJXLVKLQJ�LQIRUPDWLRQ�DQG�PHDQLQJ�FDQ�VHW�D�SKLORVRSKHU�IUHH��7KH�
HQJLQHHUV�KDYH�SURYLGHG�DQ�RSSRUWXQLW\�DQG�D�FKDOOHQJH��WR�XQGHUVWDQG�
KRZ�PHDQLQJ�FDQ�HYROYH��KRZ�OLIH��KDQGOLQJ�DQG�FRGLQJ�LQIRUPDWLRQ��
SURJUHVVHV�WR�LQWHUSUHWDWLRQ��EHOLHI��DQG�NQRZOHGJH��
� 6WLOO��ZKR�FRXOG�ORYH�D�WKHRU\�WKDW�JLYHV�IDOVH�VWDWHPHQWV�DV�PXFK�
YDOXH�DV�WUXH�VWDWHPHQWV��DW�OHDVW��LQ�WHUPV�RI�TXDQWLW\�RI�LQIRUPDWLRQ�"�,W�
ZDV�PHFKDQLVWLF��,W�ZDV�GHVLFFDWHG��$�SHVVLPLVW��ORRNLQJ�EDFNZDUG��PLJKW�
FDOO�LW�D�KDUELQJHU�RI�D�VRXOOHVV�,QWHUQHW�DW�LWV�ZRUVW��³7KH�PRUH�ZH�
µFRPPXQLFDWH¶�WKH�ZD\�ZH�GR��WKH�PRUH�ZH�FUHDWH�D�KHOOLVK�ZRUOG�´�ZURWH�
WKH�3DULVLDQ�SKLORVRSKHU²DOVR�D�KLVWRULDQ�RI�F\EHUQHWLFV²-HDQ�3LHUUH�
'XSX\��
�
� ,�WDNH�³KHOO´�LQ�LWV�WKHRORJLFDO�VHQVH��L�H���D�SODFH�ZKLFK�LV�YRLG�RI�
JUDFH²WKH�XQGHVHUYHG��XQQHFHVVDU\��VXUSULVLQJ��XQIRUHVHHQ��$�SDUDGR[�LV�
DW�ZRUN�KHUH��RXUV�LV�D�ZRUOG�DERXW�ZKLFK�ZH�SUHWHQG�WR�KDYH�PRUH�DQG�
PRUH�LQIRUPDWLRQ�EXW�ZKLFK�VHHPV�WR�XV�LQFUHDVLQJO\�GHYRLG�RI�PHDQLQJ�Ƈ�
�
� 7KDW�KHOOLVK�ZRUOG��GHYRLG�RI�JUDFH²KDV�LW�DUULYHG"�$�ZRUOG�RI�
LQIRUPDWLRQ�JOXW�DQG�JOXWWRQ\��RI�EHQW�PLUURUV�DQG�FRXQWHUIHLW�WH[WV��
VFXUULORXV�EORJV��DQRQ\PRXV�ELJRWU\��EDQDO�PHVVDJLQJ��,QFHVVDQW�FKDWWHU��



7KH�IDOVH�GULYLQJ�RXW�WKH�WUXH��
� 7KDW�LV�QRW�WKH�ZRUOG�,�VHH��
� ,W�ZDV�RQFH�WKRXJKW�WKDW�D�SHUIHFW�ODQJXDJH�VKRXOG�KDYH�DQ�H[DFW�
RQH�WR�RQH�FRUUHVSRQGHQFH�EHWZHHQ�ZRUGV�DQG�WKHLU�PHDQLQJV��7KHUH�
VKRXOG�EH�QR�DPELJXLW\��QR�YDJXHQHVV��QR�FRQIXVLRQ��2XU�HDUWKO\�%DEHO�LV�
D�IDOOLQJ�RII�IURP�WKH�ORVW�VSHHFK�RI�(GHQ��D�FDWDVWURSKH�DQG�D�SXQLVKPHQW��
³,�LPDJLQH�´�ZULWHV�WKH�QRYHOLVW�'H[WHU�3DOPHU��³WKDW�WKH�HQWULHV�RI�WKH�
GLFWLRQDU\�WKDW�OLHV�RQ�WKH�GHVN�LQ�*RG¶V�VWXG\�PXVW�KDYH�RQH�WR�RQH�
FRUUHVSRQGHQFHV�EHWZHHQ�WKH�ZRUGV�DQG�WKHLU�GHILQLWLRQV��VR�WKDW�ZKHQ�
*RG�VHQGV�GLUHFWLYHV�WR�KLV�DQJHOV��WKH\�DUH�FRPSOHWHO\�IUHH�IURP�
DPELJXLW\��(DFK�VHQWHQFH�WKDW�+H�VSHDNV�RU�ZULWHV�PXVW�EH�SHUIHFW��DQG�
WKHUHIRUH�D�PLUDFOH�´Ƈ�:H�NQRZ�EHWWHU�QRZ��:LWK�RU�ZLWKRXW�*RG��WKHUH�LV�
QR�SHUIHFW�ODQJXDJH��
� /HLEQL]�WKRXJKW�WKDW�LI�QDWXUDO�ODQJXDJH�FRXOG�QRW�EH�SHUIHFW��DW�OHDVW�
WKH�FDOFXOXV�FRXOG��D�ODQJXDJH�RI�V\PEROV�ULJRURXVO\�DVVLJQHG��³$OO�
KXPDQ�WKRXJKWV�PLJKW�EH�HQWLUHO\�UHVROYDEOH�LQWR�D�VPDOO�QXPEHU�RI�
WKRXJKWV�FRQVLGHUHG�DV�SULPLWLYH�´Ƈ�7KHVH�FRXOG�WKHQ�EH�FRPELQHG�DQG�
GLVVHFWHG�PHFKDQLFDOO\��DV�LW�ZHUH��³2QFH�WKLV�KDG�EHHQ�GRQH��ZKRHYHU�
XVHV�VXFK�FKDUDFWHUV�ZRXOG�HLWKHU�QHYHU�PDNH�DQ�HUURU��RU��DW�OHDVW��ZRXOG�
KDYH�WKH�SRVVLELOLW\�RI�LPPHGLDWHO\�UHFRJQL]LQJ�KLV�PLVWDNHV��E\�XVLQJ�WKH�
VLPSOHVW�RI�WHVWV�´�*|GHO�HQGHG�WKDW�GUHDP��
� 2Q�WKH�FRQWUDU\��WKH�LGHD�RI�SHUIHFWLRQ�LV�FRQWUDU\�WR�WKH�QDWXUH�RI�
ODQJXDJH��,QIRUPDWLRQ�WKHRU\�KDV�KHOSHG�XV�XQGHUVWDQG�WKDW²RU��LI�\RX�DUH�
D�SHVVLPLVW��IRUFHG�XV�WR�XQGHUVWDQG�LW��³:H�DUH�IRUFHG�WR�VHH�´�3DOPHU�
FRQWLQXHV��
�
� WKDW�ZRUGV�DUH�QRW�WKHPVHOYHV�LGHDV��EXW�PHUHO\�VWULQJV�RI�LQN�PDUNV��
ZH�VHH�WKDW�VRXQGV�DUH�QRWKLQJ�PRUH�WKDQ�ZDYHV��,Q�D�PRGHUQ�DJH�ZLWKRXW�
DQ�$XWKRU�ORRNLQJ�GRZQ�RQ�XV�IURP�KHDYHQ��ODQJXDJH�LV�QRW�D�WKLQJ�RI�
GHILQLWH�FHUWDLQW\��EXW�LQILQLWH�SRVVLELOLW\��ZLWKRXW�WKH�FRPIRUWLQJ�LOOXVLRQ�
RI�PHDQLQJIXO�RUGHU�ZH�KDYH�QR�FKRLFH�EXW�WR�VWDUH�LQWR�WKH�IDFH�RI�
PHDQLQJOHVV�GLVRUGHU��ZLWKRXW�WKH�IHHOLQJ�WKDW�PHDQLQJ�FDQ�EH�FHUWDLQ��ZH�
ILQG�RXUVHOYHV�RYHUZKHOPHG�E\�DOO�WKH�WKLQJV�WKDW�ZRUGV�PLJKW�PHDQ��



�
� ,QILQLWH�SRVVLELOLW\�LV�JRRG��QRW�EDG��0HDQLQJOHVV�GLVRUGHU�LV�WR�EH�
FKDOOHQJHG��QRW�IHDUHG��/DQJXDJH�PDSV�D�ERXQGOHVV�ZRUOG�RI�REMHFWV�DQG�
VHQVDWLRQV�DQG�FRPELQDWLRQV�RQWR�D�ILQLWH�VSDFH��7KH�ZRUOG�FKDQJHV��
DOZD\V�PL[LQJ�WKH�VWDWLF�ZLWK�WKH�HSKHPHUDO��DQG�ZH�NQRZ�WKDW�ODQJXDJH�
FKDQJHV��QRW�MXVW�IURP�HGLWLRQ�WR�HGLWLRQ�RI�WKH�2[IRUG�(QJOLVK�'LFWLRQDU\�
EXW�IURP�RQH�PRPHQW�WR�WKH�QH[W��DQG�IURP�RQH�SHUVRQ�WR�WKH�QH[W��
(YHU\RQH¶V�ODQJXDJH�LV�GLIIHUHQW��:H�FDQ�EH�RYHUZKHOPHG�RU�ZH�FDQ�EH�
HPEROGHQHG��
� 0RUH�DQG�PRUH��WKH�OH[LFRQ�LV�LQ�WKH�QHWZRUN�QRZ²SUHVHUYHG��HYHQ�
DV�LW�FKDQJHV��DFFHVVLEOH�DQG�VHDUFKDEOH��/LNHZLVH��KXPDQ�NQRZOHGJH�
VRDNV�LQWR�WKH�QHWZRUN��LQWR�WKH�FORXG��7KH�ZHE�VLWHV��WKH�EORJV��WKH�VHDUFK�
HQJLQHV�DQG�HQF\FORSHGLDV��WKH�DQDO\VWV�RI�XUEDQ�OHJHQGV�DQG�WKH�
GHEXQNHUV�RI�WKH�DQDO\VWV��(YHU\ZKHUH��WKH�WUXH�UXEV�VKRXOGHUV�ZLWK�WKH�
IDOVH��1R�IRUP�RI�GLJLWDO�FRPPXQLFDWLRQ�KDV�HDUQHG�PRUH�PRFNHU\�WKDQ�
WKH�VHUYLFH�NQRZQ�DV�7ZLWWHU²EDQDOLW\�VKULQN�ZUDSSHG��HQIRUFLQJ�
WULYLDOLW\�E\�OLPLWLQJ�DOO�PHVVDJHV�WR�����FKDUDFWHUV��7KH�FDUWRRQLVW�*DUU\�
7UXGHDX�WZLWWHUHG�VDWLULFDOO\�LQ�WKH�JXLVH�RI�DQ�LPDJLQDU\�QHZVPDQ�ZKR�
FRXOG�KDUGO\�ORRN�XS�IURP�KLV�WZLWWHULQJ�WR�JDWKHU�DQ\�QHZV��%XW�WKHQ��
H\HZLWQHVV�7ZLWWHU�PHVVDJHV�SURYLGHG�HPHUJHQF\�LQIRUPDWLRQ�DQG�
FRPIRUW�GXULQJ�WHUURULVW�DWWDFNV�LQ�0XPEDL�LQ�������DQG�LW�ZDV�7ZLWWHU�
IHHGV�IURP�7HKUDQ�WKDW�PDGH�WKH�,UDQLDQ�SURWHVWV�YLVLEOH�WR�WKH�ZRUOG�LQ�
������7KH�DSKRULVP�LV�D�IRUP�ZLWK�DQ�KRQRUDEOH�KLVWRU\��,�EDUHO\�WZLWWHU�
P\VHOI��EXW�HYHQ�WKLV�RGG�PHGLXP��PLFUREORJJLQJ�VR�TXLUN\�DQG�FRQILQHG��
KDV�LWV�XVHV�DQG�LWV�HQFKDQWPHQW��%\������0DUJDUHW�$WZRRG��D�PDVWHU�RI�D�
ORQJHU�IRUP��VDLG�VKH�KDG�EHHQ�³VXFNHG�LQWR�WKH�7ZLWWHUVSKHUH�OLNH�$OLFH�
GRZQ�WKH�UDEELW�KROH�´�
�
� ,V�LW�VLJQDOLQJ��OLNH�WHOHJUDSKV"�,V�LW�=HQ�SRHWU\"�,V�LW�MRNHV�VFULEEOHG�
RQ�WKH�ZDVKURRP�ZDOO"�,V�LW�-RKQ�+HDUWV�0DU\�FDUYHG�RQ�D�WUHH"�/HW¶V�MXVW�
VD\�LW¶V�FRPPXQLFDWLRQ��DQG�FRPPXQLFDWLRQ�LV�VRPHWKLQJ�KXPDQ�EHLQJV�
OLNH�WR�GR�Ƈ�
�



� 6KRUWO\�WKHUHDIWHU��WKH�/LEUDU\�RI�&RQJUHVV��KDYLQJ�EHHQ�IRXQGHG�WR�
FROOHFW�HYHU\�ERRN��GHFLGHG�WR�SUHVHUYH�HYHU\�WZHHW��WRR��3RVVLEO\�
XQGLJQLILHG��DQG�SUREDEO\�UHGXQGDQW��EXW�\RX�QHYHU�NQRZ��,W�LV�KXPDQ�
FRPPXQLFDWLRQ��
� $QG�WKH�QHWZRUN�KDV�OHDUQHG�D�IHZ�WKLQJV�WKDW�QR�LQGLYLGXDO�FRXOG�
HYHU�NQRZ��
� ,W�LGHQWLILHV�&'V�RI�UHFRUGHG�PXVLF�E\�ORRNLQJ�DW�WKH�OHQJWKV�RI�WKHLU�
LQGLYLGXDO�WUDFNV�DQG�FRQVXOWLQJ�D�YDVW�GDWDEDVH��IRUPHG�E\�DFFUHWLRQ�RYHU�
\HDUV��E\�WKH�VKDUHG�FRQWULEXWLRQV�RI�PLOOLRQV�RI�DQRQ\PRXV�XVHUV��,Q�
�����WKLV�GDWDEDVH�UHYHDOHG�VRPHWKLQJ�WKDW�KDG�HOXGHG�GLVWLQJXLVKHG�
FULWLFV�DQG�OLVWHQHUV��WKDW�PRUH�WKDQ�RQH�KXQGUHG�UHFRUGLQJV�UHOHDVHG�E\�
WKH�ODWH�(QJOLVK�SLDQLVW�-R\FH�+DWWR²PXVLF�E\�&KRSLQ��%HHWKRYHQ��
0R]DUW��/LV]W��DQG�RWKHUV²ZHUH�DFWXDOO\�VWROHQ�SHUIRUPDQFHV�E\�RWKHU�
SLDQLVWV��0,7�HVWDEOLVKHG�D�&HQWHU�IRU�&ROOHFWLYH�,QWHOOLJHQFH��GHYRWHG�WR�
ILQGLQJ�JURXS�ZLVGRP�DQG�³KDUQHVVLQJ´�LW��,W�UHPDLQV�GLIILFXOW�WR�NQRZ�
ZKHQ�DQG�KRZ�PXFK�WR�WUXVW�WKH�ZLVGRP�RI�FURZGV²WKH�WLWOH�RI�D������
ERRN�E\�-DPHV�6XURZLHFNL��WR�EH�GLVWLQJXLVKHG�IURP�WKH�PDGQHVV�RI�
FURZGV�DV�FKURQLFOHG�LQ������E\�&KDUOHV�0DFND\��ZKR�GHFODUHG�WKDW�
SHRSOH�³JR�PDG�LQ�KHUGV��ZKLOH�WKH\�UHFRYHU�WKHLU�VHQVHV�VORZO\��DQG�RQH�
E\�RQH�´Ƈ�&URZGV�WXUQ�DOO�WRR�TXLFNO\�LQWR�PREV��ZLWK�WKHLU�WLPH�KRQRUHG�
PDQLIHVWDWLRQV��PDQLDV��EXEEOHV��O\QFK�PREV��IODVK�PREV��FUXVDGHV��PDVV�
K\VWHULD��KHUG�PHQWDOLW\��JRRVH�VWHSSLQJ��FRQIRUPLW\��JURXSWKLQN²DOO�
SRWHQWLDOO\�PDJQLILHG�E\�QHWZRUN�HIIHFWV�DQG�VWXGLHG�XQGHU�WKH�UXEULF�RI�
LQIRUPDWLRQ�FDVFDGHV��&ROOHFWLYH�MXGJPHQW�KDV�DSSHDOLQJ�SRVVLELOLWLHV��
FROOHFWLYH�VHOI�GHFHSWLRQ�DQG�FROOHFWLYH�HYLO�KDYH�DOUHDG\�OHIW�D�
FDWDFO\VPLF�UHFRUG��%XW�NQRZOHGJH�LQ�WKH�QHWZRUN�LV�GLIIHUHQW�IURP�JURXS�
GHFLVLRQ�PDNLQJ�EDVHG�RQ�FRS\LQJ�DQG�SDUURWLQJ��,W�VHHPV�WR�GHYHORS�E\�
DFFUHWLRQ��LW�FDQ�JLYH�IXOO�ZHLJKW�WR�TXLUNV�DQG�H[FHSWLRQV��WKH�FKDOOHQJH�LV�
WR�UHFRJQL]H�LW�DQG�JDLQ�DFFHVV�WR�LW��,Q�������*RRJOH�FUHDWHG�DQ�HDUO\�
ZDUQLQJ�V\VWHP�IRU�UHJLRQDO�IOX�WUHQGV�EDVHG�RQ�GDWD�QR�ILUPHU�WKDQ�WKH�
LQFLGHQFH�RI�:HE�VHDUFKHV�IRU�WKH�ZRUG�IOX��WKH�V\VWHP�DSSDUHQWO\�
GLVFRYHUHG�RXWEUHDNV�D�ZHHN�VRRQHU�WKDQ�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�
DQG�3UHYHQWLRQ��7KLV�ZDV�*RRJOH¶V�ZD\��LW�DSSURDFKHG�FODVVLF�KDUG�



SUREOHPV�RI�DUWLILFLDO�LQWHOOLJHQFH²PDFKLQH�WUDQVODWLRQ�DQG�YRLFH�
UHFRJQLWLRQ²QRW�ZLWK�KXPDQ�H[SHUWV��QRW�ZLWK�GLFWLRQDULHV�DQG�OLQJXLVWV��
EXW�ZLWK�LWV�YRUDFLRXV�GDWD�PLQLQJ�RI�WULOOLRQV�RI�ZRUGV�LQ�PRUH�WKDQ�WKUHH�
KXQGUHG�ODQJXDJHV��)RU�WKDW�PDWWHU��LWV�LQLWLDO�DSSURDFK�WR�VHDUFKLQJ�WKH�
,QWHUQHW�UHOLHG�RQ�WKH�KDUQHVVLQJ�RI�FROOHFWLYH�NQRZOHGJH��
� +HUH�LV�KRZ�WKH�VWDWH�RI�VHDUFK�ORRNHG�LQ�������1LFKROVRQ�%DNHU²LQ�
D�ODWHU�GHFDGH�D�:LNLSHGLD�REVHVVLYH��EDFN�WKHQ�WKH�ZRUOG¶V�OHDGLQJ�
DGYRFDWH�IRU�WKH�SUHVHUYDWLRQ�RI�FDUG�FDWDORJXHV��ROG�QHZVSDSHUV��DQG�
RWKHU�DSSDUHQWO\�REVROHWH�SDSHU²VDW�DW�D�WHUPLQDO�LQ�D�8QLYHUVLW\�RI�
&DOLIRUQLD�OLEUDU\�DQG�W\SHG��%52:6(�68>%-(&7@�&(16256+,3�Ƈ�+H�
UHFHLYHG�DQ�HUURU�PHVVDJH��
�
� /21*�6($5&+��<RXU�VHDUFK�FRQVLVWV�RI�RQH�RU�PRUH�YHU\�FRPPRQ�
ZRUGV��ZKLFK�ZLOO�UHWULHYH�RYHU�����KHDGLQJV�DQG�WDNH�D�ORQJ�WLPH�WR�
FRPSOHWH��
�
� DQG�D�NQXFNOH�UDSSLQJ��
�
� /RQJ�VHDUFKHV�VORZ�WKH�V\VWHP�GRZQ�IRU�HYHU\RQH�RQ�WKH�FDWDORJ�DQG�
RIWHQ�GR�QRW�SURGXFH�XVHIXO�UHVXOWV��3OHDVH�W\SH�+(/3�RU�VHH�D�UHIHUHQFH�
OLEUDULDQ�IRU�DVVLVWDQFH��
�
� $OO�WRR�W\SLFDO��%DNHU�PDVWHUHG�WKH�V\QWD[�QHHGHG�IRU�%RROHDQ�
VHDUFKHV�ZLWK�FRPSOH[HV�RI�$1'V�DQG�25V�DQG�127V��WR�OLWWOH�DYDLO��+H�
FLWHG�UHVHDUFK�RQ�VFUHHQ�IDWLJXH�DQG�VHDUFK�IDLOXUH�DQG�LQIRUPDWLRQ�
RYHUORDG�DQG�DGPLUHG�D�WKHRU\�WKDW�HOHFWURQLF�FDWDORJXHV�ZHUH�³LQ�HIIHFW��
FRQGXFWLQJ�D�SURJUDP�RI�µDYHUVLYH�RSHUDQW�FRQGLWLRQLQJ¶�´�DJDLQVW�RQOLQH�
VHDUFK��
� +HUH�LV�KRZ�WKH�VWDWH�RI�VHDUFK�ORRNHG�WZR�\HDUV�ODWHU��LQ�������7KH�
YROXPH�RI�,QWHUQHW�WUDIILF�KDG�JURZQ�E\�D�IDFWRU�RI�WHQ�HDFK�\HDU��IURP����
WHUDE\WHV�D�PRQWK�ZRUOGZLGH�LQ������WR�����WHUDE\WHV�D�PRQWK�LQ�������WR�
��SHWDE\WHV�LQ�������6RIWZDUH�HQJLQHHUV�DW�WKH�'LJLWDO�(TXLSPHQW�
&RUSRUDWLRQ¶V�UHVHDUFK�ODERUDWRU\�LQ�3DOR�$OWR��&DOLIRUQLD��KDG�MXVW�



RSHQHG�WR�WKH�SXEOLF�D�QHZ�NLQG�RI�VHDUFK�HQJLQH��QDPHG�$OWD9LVWD��
FRQWLQXDOO\�EXLOGLQJ�DQG�UHYLVLQJ�DQ�LQGH[�WR�HYHU\�SDJH�LW�FRXOG�ILQG�RQ�
WKH�,QWHUQHW²DW�WKDW�SRLQW��WHQV�RI�PLOOLRQV�RI�WKHP��$�VHDUFK�IRU�WKH�
SKUDVH�WUXWK�XQLYHUVDOO\�DFNQRZOHGJHG�DQG�WKH�QDPH�'DUF\�SURGXFHG�IRXU�
WKRXVDQG�PDWFKHV��$PRQJ�WKHP��
� 7KH�FRPSOHWH�LI�QRW�UHOLDEOH�WH[W�RI�3ULGH�DQG�3UHMXGLFH��LQ�VHYHUDO�
YHUVLRQV��VWRUHG�RQ�FRPSXWHUV�LQ�-DSDQ��6ZHGHQ��DQG�HOVHZKHUH��
GRZQORDGDEOH�IUHH�RU��LQ�RQH�FDVH��IRU�D�IHH�RI��������
� 0RUH�WKDQ�RQH�KXQGUHG�DQVZHUV�WR�WKH�TXHVWLRQ��³:K\�GLG�WKH�
FKLFNHQ�FURVV�WKH�URDG"´�LQFOXGLQJ�³-DQH�$XVWHQ��%HFDXVH�LW�LV�D�WUXWK�
XQLYHUVDOO\�DFNQRZOHGJHG�WKDW�D�VLQJOH�FKLFNHQ��EHLQJ�SRVVHVVHG�RI�D�JRRG�
IRUWXQH�DQG�SUHVHQWHG�ZLWK�D�JRRG�URDG��PXVW�EH�GHVLURXV�RI�FURVVLQJ�´�
� 7KH�VWDWHPHQW�RI�SXUSRVH�RI�WKH�3ULQFHWRQ�3DFLILF�$VLD�5HYLHZ��³7KH�
VWUDWHJLF�LPSRUWDQFH�RI�WKH�$VLD�3DFLILF�LV�D�WUXWK�XQLYHUVDOO\�
DFNQRZOHGJHG�«´�
� $Q�DUWLFOH�DERXW�EDUEHFXH�IURP�WKH�9HJHWDULDQ�6RFLHW\�8.��³,W�LV�D�
WUXWK�XQLYHUVDOO\�DFNQRZOHGJHG�DPRQJ�PHDW�HDWHUV�WKDW�«´�
� 7KH�KRPH�SDJH�RI�.HYLQ�'DUF\��,UHODQG��7KH�KRPH�SDJH�RI�'DUF\�
&UHPHU��:LVFRQVLQ��7KH�KRPH�SDJH�DQG�ERDWLQJ�SLFWXUHV�RI�'DUF\�0RUVH��
7KH�YLWDO�VWDWLVWLFV�RI�7LP�'DUF\��$XVWUDOLDQ�IRRWEDOOHU��7KH�UpVXPp�RI�
'DUF\�+XJKHV��D�IRXUWHHQ�\HDU�ROG�\DUG�ZRUNHU�DQG�EDE\VLWWHU�LQ�%ULWLVK�
&ROXPELD��
� 7ULYLD�GLG�QRW�GDXQW�WKH�FRPSLOHUV�RI�WKLV�HYHU�HYROYLQJ�LQGH[��7KH\�
ZHUH�DFXWHO\�DZDUH�RI�WKH�GLIIHUHQFH�EHWZHHQ�PDNLQJ�D�OLEUDU\�
FDWDORJXH²LWV�WDUJHW�IL[HG��NQRZQ��DQG�ILQLWH²DQG�VHDUFKLQJ�D�ZRUOG�RI�
LQIRUPDWLRQ�ZLWKRXW�ERXQGDULHV�RU�OLPLWV��7KH\�WKRXJKW�WKH\�ZHUH�RQWR�
VRPHWKLQJ�JUDQG��³:H�KDYH�D�OH[LFRQ�RI�WKH�FXUUHQW�ODQJXDJH�RI�WKH�
ZRUOG�´Ƈ�VDLG�WKH�SURMHFW�PDQDJHU��$OODQ�-HQQLQJV��
� 7KHQ�FDPH�*RRJOH��%ULQ�DQG�3DJH�PRYHG�WKHLU�IOHGJOLQJ�FRPSDQ\�
IURP�WKHLU�6WDQIRUG�GRUP�URRPV�LQWR�RIILFHV�LQ�������7KHLU�LGHD�ZDV�WKDW�
F\EHUVSDFH�SRVVHVVHG�D�IRUP�RI�VHOI�NQRZOHGJH��LQKHUHQW�LQ�WKH�OLQNV�IURP�
RQH�SDJH�WR�DQRWKHU��DQG�WKDW�D�VHDUFK�HQJLQH�FRXOG�H[SORLW�WKLV�NQRZOHGJH��
$V�RWKHU�VFLHQWLVWV�KDG�GRQH�EHIRUH��WKH\�YLVXDOL]HG�WKH�,QWHUQHW�DV�D�JUDSK��



ZLWK�QRGHV�DQG�OLQNV��E\�HDUO\�����������PLOOLRQ�QRGHV�MRLQHG�E\�DOPRVW���
ELOOLRQ�OLQNV��7KH\�FRQVLGHUHG�HDFK�OLQN�DV�DQ�H[SUHVVLRQ�RI�YDOXH²D�
UHFRPPHQGDWLRQ��$QG�WKH\�UHFRJQL]HG�WKDW�DOO�OLQNV�DUH�QRW�HTXDO��7KH\�
LQYHQWHG�D�UHFXUVLYH�ZD\�RI�UHFNRQLQJ�YDOXH��WKH�UDQN�RI�D�SDJH�GHSHQGV�
RQ�WKH�YDOXH�RI�LWV�LQFRPLQJ�OLQNV��WKH�YDOXH�RI�D�OLQN�GHSHQGV�RQ�WKH�UDQN�
RI�LWV�FRQWDLQLQJ�SDJH��1RW�RQO\�GLG�WKH\�LQYHQW�LW��WKH\�SXEOLVKHG�LW��
/HWWLQJ�WKH�,QWHUQHW�NQRZ�KRZ�*RRJOH�ZRUNHG�GLG�QRW�KXUW�*RRJOH¶V�
DELOLW\�WR�OHYHUDJH�WKH�,QWHUQHW¶V�NQRZOHGJH��
� $W�WKH�VDPH�WLPH��WKH�ULVH�RI�WKLV�QHWZRUN�RI�DOO�QHWZRUNV�ZDV�
LQVSLULQJ�QHZ�WKHRUHWLFDO�ZRUN�RQ�WKH�WRSRORJ\�RI�LQWHUFRQQHFWHGQHVV�LQ�
YHU\�ODUJH�V\VWHPV��7KH�VFLHQFH�RI�QHWZRUNV�KDG�PDQ\�RULJLQV�DQG�
HYROYHG�DORQJ�PDQ\�SDWKV��IURP�SXUH�PDWKHPDWLFV�WR�VRFLRORJ\��EXW�LW�
FU\VWDOOL]HG�LQ�WKH�VXPPHU�RI�������ZLWK�WKH�SXEOLFDWLRQ�RI�D�OHWWHU�WR�
1DWXUH�IURP�'XQFDQ�:DWWV�DQG�6WHYHQ�6WURJDW]��7KH�OHWWHU�KDG�WKUHH�
WKLQJV�WKDW�FRPELQHG�WR�PDNH�LW�D�VHQVDWLRQ��D�YLYLG�FDWFKSKUDVH��D�QLFH�
UHVXOW��DQG�D�VXUSULVLQJ�DVVRUWPHQW�RI�DSSOLFDWLRQV��,W�KHOSHG�WKDW�RQH�RI�WKH�
DSSOLFDWLRQV�ZDV�$OO�WKH�:RUOG¶V�3HRSOH��7KH�FDWFKSKUDVH�ZDV�VPDOO�
ZRUOG��:KHQ�WZR�VWUDQJHUV�GLVFRYHU�WKDW�WKH\�KDYH�D�PXWXDO�IULHQG²DQ�
XQH[SHFWHG�FRQQHFWLRQ²WKH\�PD\�VD\��³,W¶V�D�VPDOO�ZRUOG�´�DQG�LW�ZDV�LQ�
WKLV�VHQVH�WKDW�:DWWV�DQG�6WURJDW]�WDONHG�DERXW�VPDOO�ZRUOG�QHWZRUNV��
� 7KH�GHILQLQJ�TXDOLW\�RI�D�VPDOO�ZRUOG�QHWZRUN�LV�WKH�RQH�
XQIRUJHWWDEO\�FDSWXUHG�E\�-RKQ�*XDUH�LQ�KLV������SOD\��6L[�'HJUHHV�RI�
6HSDUDWLRQ��7KH�FDQRQLFDO�H[SODQDWLRQ�LV�WKLV��
�
� ,�UHDG�VRPHZKHUH�WKDW�HYHU\ERG\�RQ�WKLV�SODQHW�LV�VHSDUDWHG�E\�RQO\�
VL[�RWKHU�SHRSOH��6L[�GHJUHHV�RI�VHSDUDWLRQ��%HWZHHQ�XV�DQG�HYHU\RQH�HOVH�
RQ�WKLV�SODQHW��7KH�3UHVLGHQW�RI�WKH�8QLWHG�6WDWHV��$�JRQGROLHU�LQ�9HQLFH��
)LOO�LQ�WKH�QDPHV�Ƈ�
�
� 7KH�LGHD�FDQ�EH�WUDFHG�EDFN�WR�D������VRFLDO�QHWZRUNLQJ�H[SHULPHQW�
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� Ƈ³$%(*,11,1*,6�7+$7�:+,&+�,76(/)�'2(6�127�
)2//2:´��$ULVWRWOH��3RHWLFV������E��
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(VVHQWLDO�0F/XKDQ������
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(FFOHVLDVWLFDOO��DQG�&LYLOO���������UHSU���/RQGRQ��*HRUJH�5RXWOHGJH�DQG�
6RQV��������������
� Ƈ³0267�/,7(5$7(�3(56216��:+(1�<28�6$<´��:DOWHU�-��
2QJ��³7KLV�6LGH�RI�2UDO�&XOWXUH�DQG�RI�3ULQW�´�/LQFROQ�/HFWXUH������������
� Ƈ³,7�,6�'(025$/,=,1*�72�5(0,1'�21(6(/)´��:DOWHU�-��
2QJ��2UDOLW\�DQG�/LWHUDF\����� 
3. TWO WORDBOOKS�
�
� Ƈ³,1�68&+�%86,(��$1'�$&7,9(�7,0(6´��7KRPDV�6SUDW��7KH�
+LVWRU\�RI�WKH�5R\DO�6RFLHW\�RI�/RQGRQ��IRU�WKH�,PSURYLQJ�RI�1DWXUDO�
.QRZOHGJH���UG�HG���/RQGRQ�������������
� Ƈ$�%22.�,1������:,7+�$�5$0%/,1*�7,7/(��5REHUW�&DZGUH\��
$�7DEOH�$OSKDEHWLFDOO��/RQGRQ��(GPXQG�:HDYHU��������PD\�EH�IRXQG�LQ�
WKH�%RGOHLDQ�/LEUDU\��LQ�D�IDFVLPLOH�HGLWLRQ��5REHUW�$��3HWHUV��HG��
�*DLQHVYLOOH��)OD���6FKRODUV¶�)DFVLPLOHV�	�5HSULQWV���������RQOLQH�YLD�WKH�
8QLYHUVLW\�RI�7RURQWR�/LEUDU\��DQG��PRVW�VDWLVI\LQJO\��UHSULQWHG�DV�-RKQ�
6LPSVRQ��HG���7KH�)LUVW�(QJOLVK�'LFWLRQDU\��������5REHUW�&DZGUH\¶V�$�
7DEOH�$OSKDEHWLFDOO��2[IRUG��%RGOHLDQ�/LEUDU\���������



� Ƈ$�6,1*/(������3$03+/(7��5REHUW�*UHHQH��$�1RWDEOH�
'LVFRYHU\�RI�&RRVQDJH��������UHSU���*ORXFHVWHU��8�.���'RGR�3UHVV���������
$OEHUW�&��%DXJK��$�+LVWRU\�RI�WKH�(QJOLVK�/DQJXDJH���QG�HG���1HZ�<RUN��
$SSOHWRQ�&HQWXU\�&URIWV��������������
� Ƈ³,7�:(5(�$�7+,1*�9(5,(�35$,6(:257+,(´��5LFKDUG�
0XOFDVWHU��7KH�)LUVW�3DUW�RI�WKH�(OHPHQWDULH�:KLFK�(QWUHDWHWK�&KHIHOLH�RI�
WKH�5LJKW�:ULWLQJ�RI�2XU�(QJOLVK�7XQJ��/RQGRQ��7KRPDV�9DXWURXOOLHU��
�������
� Ƈ³620(�0(1�6((.�62�)$5�)25�287/$1',6+�(1*/,6+´��
-RKQ�6LPSVRQ��HG���7KH�)LUVW�(QJOLVK�'LFWLRQDU\������
� Ƈ³127�&21)250,1*�+,06(/)´��-RKQ�6WU\SH��+LVWRULFDO�
&ROOHFWLRQV�RI�WKH�/LIH�DQG�$FWV�RI�WKH�5LJKW�5HYHUHQG�)DWKHU�LQ�*RG��
-RKQ�$\OPHU��/RQGRQ��������������TXRWHG�LQ�-RKQ�6LPSVRQ��HG���7KH�)LUVW�
(QJOLVK�'LFWLRQDU\������
� Ƈ+(�&23,('�7+(�5(0$5.6�$%287�,1.+251�7(506��
*HUWUXGH�(��1R\HV��³7KH�)LUVW�(QJOLVK�'LFWLRQDU\��&DZGUH\¶V�7DEOH�
$OSKDEHWLFDOO�´�0RGHUQ�/DQJXDJH�1RWHV�����QR�����������������
� Ƈ³62�025(�.12:/('*(�:,//�%(�%528*+7�,172�7+,6�
/$1'´��(GPXQG�&RRWH��7KH�(QJOLVK�6FKRROH�PDLVWHU��/RQGRQ��5DOSK�
-DFNVRQ�	�5REHUW�'H[WHU������������
� Ƈ³)25�(;$03/(�,�,17(1'�72�',6&866$02´��/OR\G�:��'DO\��
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� Ƈ³SAYWHAT��&255837/<�&$//('�$�'(),1,7,21´��5DOSK�
/HYHU��7KH�$UWH�RI�5HDVRQ��/RQGRQ��+��%\QQHPDQ���������
� Ƈ³'(),1,7,21�«�%(,1*�127+,1*�%87�0$.,1*�$127+(5�
81'(567$1'´��-RKQ�/RFNH��$Q�(VVD\�&RQFHUQLQJ�+XPDQ�
8QGHUVWDQGLQJ��FK�����VHFW������
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� Ƈ³$�6,1*/(�/(77(5�0$<�%(�,1',&$7('´��'DY\�PDQXVFULSW��
TXRWHG�LQ�-��-��)DKLH��$�+LVWRU\�RI�(OHFWULF�7HOHJUDSK\�WR�WKH�<HDU�������
�����
� Ƈ³,�:25.('�287�(9(5<�3266,%/(�3(5087$7,21´��
:LOOLDP�)RWKHUJLOO�&RRNH��7KH�(OHFWULF�7HOHJUDSK��:DV�LW�,QYHQWHG�%\�
3URIHVVRU�:KHDWVWRQH"��/RQGRQ��:��+�6PLWK�	�6RQ�������������
� Ƈ³683326(�7+(�0(66$*(�72�%(�6(17´��$OIUHG�9DLO��7KH�
$PHULFDQ�(OHFWUR�0DJQHWLF�7HOHJUDSK��:LWK�WKH�5HSRUWV�RI�&RQJUHVV��DQG�
D�'HVFULSWLRQ�RI�$OO�7HOHJUDSKV�.QRZQ��(PSOR\LQJ�(OHFWULFLW\�2U�
*DOYDQLVP��3KLODGHOSKLD��/HD�	�%ODQFKDUG��������������
� Ƈ³7+(�:25'<�%$77/(6�:$*('´��6DPXHO�)��%��0RUVH��+LV�



/HWWHUV�DQG�-RXUQDOV��YRO�����%RVWRQ��+RXJKWRQ�0LIIOLQ�������������
� Ƈ³7+(�0$,/6�,1�285�&28175<�$5(�722�6/2:´��5HFDOOHG�
E\�5��:��+DEHUVKDP��6DPXHO�)��%��0RUVH��+LV�/HWWHUV�DQG�-RXUQDOV��
� Ƈ³,7�:28/'�127�%(�',)),&8/7´��$OIUHG�9DLO��7KH�$PHULFDQ�
(OHFWUR�0DJQHWLF�7HOHJUDSK������
� Ƈ³6(1'�$�0(66(1*(5�72�05�+$55,6´��$QGUHZ�:\QWHU��
³7KH�(OHFWULF�7HOHJUDSK�´������
� Ƈ$7�7+(�6752.(�2)�7+(�1(:�<($5��/DXUHQFH�7XUQEXOO��7KH�
(OHFWUR�0DJQHWLF�7HOHJUDSK��:LWK�DQ�+LVWRULFDO�$FFRXQW�RI�,WV�5LVH��
3URJUHVV��DQG�3UHVHQW�&RQGLWLRQ��3KLODGHOSKLD��$��+DUW�������������
� Ƈ³,1�7+(�*$5%�2)�$�.:$.(5´��³7KH�7ULDO�RI�-RKQ�7DZHOO�IRU�
WKH�0XUGHU�RI�6DUDK�+DUW�E\�3RLVRQ��DW�WKH�$\OHVEXU\�6SULQJ�$VVL]HV��
EHIRUH�0U��%DURQ�3DUNV��RQ�0DUFK���WK������´�LQ�:LOOLDP�2WWHU�:RRGDOO��
$�&ROOHFWLRQ�RI�5HSRUWV�RI�&HOHEUDWHG�7ULDOV��/RQGRQ��6KDZ�	�6RQV��
�������
� Ƈ³,1�&219(<,1*�7+(�029(6��7+(�(/(&75,&,7<�
75$9(//('´��-RKQ�7LPEV��6WRULHV�RI�,QYHQWRUV�DQG�'LVFRYHUHUV�LQ�
6FLHQFH�DQG�WKH�8VHIXO�$UWV��/RQGRQ��.HQW��������������
� Ƈ³:+(1�<28�&216,'(5�7+$7�%86,1(66�,6�(;75(0(/<�
'8//´��4XRWHG�LQ�7RP�6WDQGDJH��7KH�9LFWRULDQ�,QWHUQHW��7KH�
5HPDUNDEOH�6WRU\�RI�WKH�7HOHJUDSK�DQG�WKH�1LQHWHHQWK�&HQWXU\¶V�2Q�/LQH�
3LRQHHUV��1HZ�<RUN��%HUNOH\�������������
� Ƈ$/(;$1'(5�-21(6�6(17�+,6�),567�6725<��$OH[DQGHU�
-RQHV��+LVWRULFDO�6NHWFK�RI�WKH�(OHFWULF�7HOHJUDSK�������
� Ƈ³7+(�),567�,167$/0(17�2)�7+(�,17(//,*(1&(´��&KDUOHV�
0D\EXU\�$UFKHU��HG���7KH�/RQGRQ�$QHFGRWHV��7KH�(OHFWULF�7HOHJUDSK��YRO��
���/RQGRQ��'DYLG�%RJXH�������������
� Ƈ³7+(�5$3,'�$1'�,1',63(16$%/(�&$55,(5´��/LWWHOO¶V�
/LYLQJ�$JH����QR���������-XO\�������������
� Ƈ³6:,)7(5�7+$1�$�52&.(7�&28/'�)/<´��$QGUHZ�:\QWHU��
³7KH�(OHFWULF�7HOHJUDSK�´������
� Ƈ³$//�,'($�2)�&211(&7,1*�(8523(�:,7+�$0(5,&$´��
$OH[DQGHU�-RQHV��+LVWRULFDO�6NHWFK�RI�WKH�(OHFWULF�7HOHJUDSK�����
� Ƈ³$�5(68/7�62�35$&7,&$/��<(7�62�,1&21&(,9$%/(´��
³7KH�$WODQWLF�7HOHJUDSK�´�7KH�1HZ�<RUN�7LPHV����$XJXVW����������
� Ƈ'(5%<��9(5<�'8//��&KDUOHV�0D\EXU\�$UFKHU��7KH�/RQGRQ�
$QHFGRWHV������
� Ƈ³7+(�3+(120(1$�2)�7+(�$70263+(5(´��,ELG�������



� Ƈ³(1$%/(6�86�72�6(1'�&20081,&$7,216´��*HRUJH�%��
3UHVFRWW��+LVWRU\��7KHRU\��DQG�3UDFWLFH�RI�WKH�(OHFWULF�7HOHJUDSK��%RVWRQ��
7LFNQRU�DQG�)LHOGV������������
� Ƈ³)25�$//�35$&7,&$/�385326(6´��7KH�1HZ�<RUN�7LPHV����
$XJXVW����������
� Ƈ³',67$1&(�$1'�7,0(�+$9(�%((1�62�&+$1*('´��4XRWHG�
LQ�,ZDQ�5K\V�0RUXV��³�µ7KH�1HUYRXV�6\VWHP�RI�%ULWDLQ�¶´������
� Ƈ/,(87(1$17�&+$5/(6�:,/.(6��&KDUOHV�:LONHV�WR�6��)��%��
0RUVH�����-XQH�������LQ�$OIUHG�9DLO��7KH�$PHULFDQ�(OHFWUR�0DJQHWLF�
7HOHJUDSK������
� Ƈ³352)(6625�0256(¶6�7(/(*5$3+�,6�127�21/<�$1�
(5$´��4XRWHG�LQ�$GDP�)UDQN��³9DOGHPDU¶V�7RQJXH��3RH¶V�7HOHJUDSK\�´�
(/+�����������������
� Ƈ³:+$7�0,*+7�127�%(�*$7+(5('�620(�'$<´��$QGUHZ�
:\QWHU��³7KH�(OHFWULF�7HOHJUDSK�´������
� Ƈ³08&+�,03257$17�,1)250$7,21�«�&216,67,1*�2)�
0(66$*(6´��$OIUHG�9DLO��7KH�$PHULFDQ�(OHFWUR�0DJQHWLF�7HOHJUDSK��
YLLL��
� Ƈ7+(�*,9,1*��35,17,1*��67$03,1*��25�27+(5:,6(�
75$160,77,1*��$JUHHPHQW�EHWZHHQ�&RRNH�DQG�:KHDWVWRQH��������LQ�
:LOOLDP�)RWKHUJLOO�&RRNH��7KH�(OHFWULF�7HOHJUDSK������
� Ƈ³7+(�',)),&8/7<�2)�)250,1*�$�&/($5�&21&(37,21´��
³7KH�7HOHJUDSK�´�+DUSHU¶V�1HZ�0RQWKO\�0DJD]LQH�������
� Ƈ³7(/(*5$3+,&�&203$1,(6�$5(�5811,1*�$�5$&(´��
$QGUHZ�:\QWHU��6XEWOH�%UDLQV�DQG�/LVVRP�)LQJHUV��%HLQJ�6RPH�RI�WKH�
&KLVHO�0DUNV�RI�2XU�,QGXVWULDO�DQG�6FLHQWLILF�3URJUHVV��/RQGRQ��5REHUW�
+DUGZLFNH��������������
� Ƈ³7+(<�675,1*�$1�,167580(17�$*$,167�7+(�6.<´��
5REHUW�)URVW��³7KH�/LQH�*DQJ�´�������
� Ƈ³$�1(7�:25.�2)�1(59(6�2)�,521�:,5(´��/LWWHOO¶V�/LYLQJ�
$JH����QR���������-XO\�������������
� Ƈ³7+(�:+2/(�1(7�:25.�2)�:,5(6´��³7KH�7HOHJUDSK�´�
+DUSHU¶V�1HZ�0RQWKO\�0DJD]LQH�������
� Ƈ³7+(�7,0(�,6�127�',67$17´��$QGUHZ�:\QWHU��6XEWOH�%UDLQV�
DQG�/LVVRP�)LQJHUV�������
� Ƈ³7+(�7(/(*5$3+,&�67</(�%$1,6+(6´��$QGUHZ�:\QWHU��
³7KH�(OHFWULF�7HOHJUDSK�´������
� Ƈ³:(�($5/<�,19(17('�$�6+257�+$1'´��$OH[DQGHU�-RQHV��



+LVWRULFDO�6NHWFK�RI�WKH�(OHFWULF�7HOHJUDSK�������
� Ƈ³7+(�*5($7�$'9$17$*(´��$OIUHG�9DLO��7KH�$PHULFDQ�
(OHFWUR�0DJQHWLF�7HOHJUDSK������
� Ƈ7+(�6(&5(7�&255(6321',1*�92&$%8/$5<��)UDQFLV�2��-��
6PLWK��7+(�6(&5(7�&255(6321',1*�92&$%8/$5<��$GDSWHG�IRU�
8VH�WR�0RUVH¶V�(OHFWUR�0DJQHWLF�7HOHJUDSK��$QG�$OVR�LQ�&RQGXFWLQJ�
:ULWWHQ�&RUUHVSRQGHQFH��7UDQVPLWWHG�E\�WKH�0DLOV��RU�2WKHUZLVH�
�3RUWODQG��0DLQH��7KXUVWRQ��,OVOH\���������
� Ƈ7+(�$�%�&�81,9(56$/�&200(5&,$/�(/(&75,&�
7(/(*5$3+�&2'(��([DPSOHV�IURP�:LOOLDP�&ODXVRQ�7KXH��7+(�$�%�&�
81,9(56$/�&200(5&,$/�(/(&75,&�7(/(*5$3+�&2'(���WK�HG��
�/RQGRQ��(GHQ�)LVKHU���������
� Ƈ³,7�+$6�%((1�%528*+7�72�7+(�$87+25¶6�
.12:/('*(´��,ELG���LY��
� Ƈ³72�*8$5'�$*$,167�0,67$.(6�25�'(/$<6´��3ULPURVH�Y��
:HVWHUQ�8QLRQ�7HO��&R�������8�6������������³1RW�/LDEOH�IRU�(UURUV�LQ�
&LSKHUV�´�7KH�1HZ�<RUN�7LPHV�����0D\����������
� Ƈ$1�$121<0286�/,77/(�%22.��/DWHU�UHSULQWHG��ZLWK�WKH�
DXWKRU�LGHQWLILHG��DV�-RKQ�:LONLQV��0HUFXU\��2U�WKH�6HFUHW�DQG�6ZLIW�
0HVVHQJHU��6KHZLQJ��+RZ�D�0DQ�0D\�:LWK�3ULYDF\�DQG�6SHHG�
&RPPXQLFDWH�+LV�7KRXJKWV�WR�D�)ULHQG�$W�$Q\�'LVWDQFH���UG�HG��
�/RQGRQ��-RKQ�1LFKROVRQ���������
� Ƈ³+(�:$6�$�9(5<�,1*(1,286�0$1´��-RKQ�$XEUH\��%ULHI�
/LYHV��HG��5LFKDUG�%DUEHU��:RRGEULGJH��6XIIRON��%R\GHOO�3UHVV���������
�����
� Ƈ³+2:�$�0$1�0$<�:,7+�7+(�*5($7(67�6:,)71(66´��
-RKQ�:LONLQV��0HUFXU\��2U�WKH�6HFUHW�DQG�6ZLIW�0HVVHQJHU������
� Ƈ³:+$7(9(5�,6�&$3$%/(�2)�$�&203(7(17�',))(5(1&(´��
,ELG�������
� Ƈ7+(�&2175,%87,21�2)�7+(�',/(77$17(6��'DYLG�.DKQ��
7KH�&RGHEUHDNHUV��7KH�6WRU\�RI�6HFUHW�:ULWLQJ��/RQGRQ��:HLGHQIHOG�	�
1LFROVRQ��������������
� Ƈ³:(�&$1�6&$5&(/<�,0$*,1(�$�7,0(´��³$�)HZ�:RUGV�RQ�
6HFUHW�:ULWLQJ�´�*UDKDP¶V�0DJD]LQH��-XO\�������(GJDU�$OODQ�3RH��(VVD\V�
DQG�5HYLHZV��1HZ�<RUN��/LEUDU\�RI�$PHULFD���������������
� Ƈ³7+(�628/�,6�$�&<3+(5´��7KH�/LWHUDWL�RI�1HZ�<RUN���������LQ�
(GJDU�$OODQ�3RH��(VVD\V�DQG�5HYLHZV��������
� Ƈ$�%5,'*(�%(7:((1�6&,(1&(�$1'�7+(�2&&8/7��&I��



:LOOLDP�)��)ULHGPDQ��³(GJDU�$OODQ�3RH��&U\SWRJUDSKHU�´�$PHULFDQ�
/LWHUDWXUH����QR���������������±����-RVHSK�:RRG�.UXWFK��(GJDU�$OODQ�
3RH��$�6WXG\�LQ�*HQLXV��1HZ�<RUN��.QRSI���������
� Ƈ$�³.(<�$/3+$%(7´�$1'�$�³0(66$*(�$/3+$%(7´��/HZLV�
&DUUROO��³7KH�7HOHJUDSK�&LSKHU�´�SULQWHG�FDUG���[����FP���%HURO�
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&RGH�EUHDNLQJ��/RQGRQ��)RXUWK�(VWDWH������������II��
� Ƈ³7+(�9$5,286�3$576�2)�7+(�0$&+,1(5<´��'LRQ\VLXV�
/DUGQHU��³%DEEDJH¶V�&DOFXODWLQJ�(QJLQHV�´�(GLQEXUJK�5HYLHZ�����QR������
�����������±����
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�'RUGUHFKW��1HWKHUODQGV��.OXZHU�$FDGHPLF�������������
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$1'��´��*HRUJH�%RROH��$Q�,QYHVWLJDWLRQ�RI�WKH�/DZV�RI�7KRXJKW��RQ�
:KLFK�$UH�)RXQGHG�WKH�0DWKHPDWLFDO�7KHRULHV�RI�/RJLF�DQG�3UREDELOLWLHV�
�/RQGRQ��:DOWRQ�	�0DEHUO\�������������
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5($621´��,ELG�����±����
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� Ƈ³$�:25'�,6�$�722/�)25�7+,1.,1*´��³7KH�7HOHJUDSK�´�
+DUSHU¶V�1HZ�0RQWKO\�0DJD]LQH�������
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� Ƈ³385(�0$7+(0$7,&6�:$6�',6&29(5('�%<�%22/(´��
%HUWUDQG�5XVVHOO��0\VWLFLVP�DQG�/RJLF��������UHSULQWHG�0LQHROD��1�<���
'RYHU������������ 
6. NEW WIRES, NEW LOGIC�
�
� Ƈ³7+(�3(5)(&7�6<00(75<�2)�7+(�:+2/(�$33$5$786´��
-DPHV�&OHUN�0D[ZHOO��³7KH�7HOHSKRQH�´�5HGH�/HFWXUH��&DPEULGJH�������
³LOOXVWUDWHG�ZLWK�WKH�DLG�RI�0U��*RZHU¶V�WHOHSKRQLF�KDUS�´�LQ�:��'��1LYHQ��
HG���7KH�6FLHQWLILF�3DSHUV�RI�-DPHV�&OHUN�0D[ZHOO��YRO�����&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������UHSU��1HZ�<RUN��'RYHU��������������
� Ƈ*$</25'�$02817('�72�/,77/(�025(��³6PDOO�HQRXJK�
WKDW�LI�\RX�ZDONHG�D�FRXSOH�RI�EORFNV��\RX¶G�EH�LQ�WKH�FRXQWU\VLGH�´�
6KDQQRQ�LQWHUYLHZ�ZLWK�$QWKRQ\�/LYHUVLGJH��2PQL��$XJXVW��������LQ�
&ODXGH�(OZRRG�6KDQQRQ��&ROOHFWHG�3DSHUV��HG��1��-��$��6ORDQH�DQG�$DURQ�
'��:\QHU��1HZ�<RUN��,(((�3UHVV���������[[��
� Ƈ³7+(5(�&$1�%(�12�'28%7´��³,Q�WKH�:RUOG�RI�(OHFWULFLW\�´�
7KH�1HZ�<RUN�7LPHV�����-XO\�����������
� Ƈ7+(�0217$1$�($67�/,1(�7(/(3+21(�$662&,$7,21��
'DYLG�%��6LFLOLD��³+RZ�WKH�:HVW�:DV�:LUHG�´�,QF������-XQH�������
� Ƈ³7+(�*2/'�%8*´��������&RPSOHWH�6WRULHV�DQG�3RHPV�RI�(GJDU�
$OODQ�3RH��1HZ�<RUN��'RXEOHGD\�������������
� Ƈ³&,5&8067$1&(6��$1'�$�&(57$,1�%,$6�2)�0,1'´��,ELG���
����
� Ƈ³�µ7+,1.,1*�0$&+,1(¶�'2(6�+,*+(5�0$7+(0$7,&6´��
7KH�1HZ�<RUN�7LPHV�����2FWREHU�������
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� Ƈ877(5/<�&$37,9$7('�%<�7+,6�³&20387(5´��6KDQQRQ�WR�
5XGROI�(��.DOPDQ�����-XQH�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�
&RQJUHVV��
� Ƈ³$8720$7,&$//<�$''�7:2�180%(56´��&ODXGH�6KDQQRQ��
³$�6\PEROLF�$QDO\VLV�RI�5HOD\�DQG�6ZLWFKLQJ�&LUFXLWV�´�7UDQVDFWLRQV�RI�
WKH�$PHULFDQ�,QVWLWXWH�RI�(OHFWULFDO�(QJLQHHUV��������������±����
� Ƈ+,6�³48((5�$/*(%5$´��9DQQHYDU�%XVK�WR�%DUEDUD�%XUNV����
-DQXDU\�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�&RQJUHVV��
� Ƈ³$1�$/*(%5$�)25�7+(25(7,&$/�*(1(7,&6´��&ODXGH�
6KDQQRQ��&ROOHFWHG�3DSHUV�������
� Ƈ(9$/8$7,21�)257<�<($56�/$7(5��,ELG��������



� Ƈ³2))�$1'�21�,�+$9(�%((1�:25.,1*�21�$1�$1$/<6,6´��
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&ROOHFWHG�3DSHUV�������
� Ƈ³$�&(57$,1�6&5,37�2)�/$1*8$*(´��/HLEQL]�WR�-HDQ�*DOOR\V��
'HFHPEHU�������LQ�0DUWLQ�'DYLV��7KH�8QLYHUVDO�&RPSXWHU��7KH�5RDG�
IURP�/HLEQL]�WR�7XULQJ��1HZ�<RUN��1RUWRQ�������������
� Ƈ³+,*+/<�$%675$&7�352&(66(6�$1'�,'($6´��$OIUHG�1RUWK�
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�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV������������
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³0DWKHPDWLFDO�/RJLF�%DVHG�RQ�WKH�7KHRU\�RI�7\SHV�´�$PHULFDQ�-RXUQDO�
RI�0DWKHPDWLFV�����QR�����-XO\�������������
� Ƈ³,7�:$6�,1�7+(�$,5´��'RXJODV�5��+RIVWDGWHU��,�$P�D�6WUDQJH�
/RRS��1HZ�<RUN��%DVLF�%RRNV��������������
� Ƈ³+(1&(�7+(�1$0(6�2)�620(�,17(*(56´��$OIUHG�1RUWK�
:KLWHKHDG�DQG�%HUWUDQG�5XVVHOO��3ULQFLSLD�0DWKHPDWLFD��YRO���������
� Ƈ'2(6�7+(�%$5%(5�6+$9(�+,06(/)��³7KH�3KLORVRSK\�RI�
/RJLFDO�$WRPLVP´���������LQ�%HUWUDQG�5XVVHOO��/RJLF�DQG�.QRZOHGJH��
(VVD\V������±������/RQGRQ��5RXWOHGJH��������������
� Ƈ³/22.('�$7�)520�7+(�2876,'(´��.XUW�*|GHO��³2Q�
)RUPDOO\�8QGHFLGDEOH�3URSRVLWLRQV�RI�3ULQFLSLD�0DWKHPDWLFD�DQG�5HODWHG�
6\VWHPV�,´���������LQ�.XUW�*|GHO��&ROOHFWHG�:RUNV��YRO�����HG��6RORPRQ�
)HIHUPDQ��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������������
� Ƈ³$�6&,(1&(�35,25�72�$//�27+(56´��.XUW�*|GHO��³5XVVHOO¶V�
0DWKHPDWLFDO�/RJLF´���������LQ�.XUW�*|GHO��&ROOHFWHG�:RUNV��YRO����������
� Ƈ³21(�&$1�3529(�$1<�7+(25(0´��.XUW�*|GHO��³2Q�
)RUPDOO\�8QGHFLGDEOH�3URSRVLWLRQV�RI�3ULQFLSLD�0DWKHPDWLFD�DQG�5HODWHG�
6\VWHPV�,´��������������
� Ƈ³&2175$5<�72�$33($5$1&(6��68&+�$�352326,7,21´��
,ELG�������Q����
� Ƈ³$0$=,1*�)$&7´²³7+$7�285�/2*,&$/�,178,7,216´��
.XUW�*|GHO��³5XVVHOO¶V�0DWKHPDWLFDO�/RJLF´��������������
� Ƈ³$�68''(1�7+81'(5%2/7�)520�7+(�%/8(67�2)�
6.,(6´��'RXJODV�5��+RIVWDGWHU��,�$P�D�6WUDQJH�/RRS�������
� Ƈ³7+(�,03257$17�32,17´��-RKQ�YRQ�1HXPDQQ��³7ULEXWH�WR�'U��
*|GHO´���������TXRWHG�LQ�6WHYH�-��+HLPV��-RKQ�YRQ�1HXPDQQ�DQG�1RUEHUW�
:HLQHU��&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ³,7�0$'(�0(�*/$'´��5XVVHOO�WR�/HRQ�+HQNLQ����$SULO�������



� Ƈ³0$7+(0$7,&6�&$1127�%(�,1&203/(7(´��/XGZLJ�
:LWWJHQVWHLQ��5HPDUNV�RQ�WKH�)RXQGDWLRQV�RI�0DWKHPDWLFV��&DPEULGJH��
0DVV���0,7�3UHVV��������������
� Ƈ³5866(//�(9,'(17/<�0,6,17(535(76�0<�5(68/7´��
*|GHO�WR�$EUDKDP�5RELQVRQ����-XO\�������LQ�.XUW�*|GHO��&ROOHFWHG�
:RUNV��YRO����������
� Ƈ+,6�1$0(�:$6�5(&2'('�%<�7+(�7(/(3+21(�
&203$1<��5HEHFFD�*ROGVWHLQ��,QFRPSOHWHQHVV��7KH�3URRI�DQG�3DUDGR[�
RI�.XUW�*|GHO��1HZ�<RUN��$WODV��������������
� Ƈ³<285�%,2�0$7+(0$7,&$/�352%/(06´��+HUPDQQ�:H\O�
WR�&ODXGH�6KDQQRQ�����$SULO�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�
&RQJUHVV��
� Ƈ³352-(&7��´��'DYLG�$��0LQGHOO��%HWZHHQ�+XPDQ�DQG�0DFKLQH��
)HHGEDFN��&RQWURO��DQG�&RPSXWLQJ�%HIRUH�&\EHUQHWLFV��%DOWLPRUH��-RKQV�
+RSNLQV�8QLYHUVLW\�3UHVV��������������
� Ƈ³$33/<,1*�&255(&7,216�72�7+(�*81�&21752/´��
9DQQHYDU�%XVK��³5HSRUW�RI�WKH�1DWLRQDO�'HIHQVH�5HVHDUFK�&RPPLWWHH�IRU�
WKH�)LUVW�<HDU�RI�2SHUDWLRQ��-XQH�����������WR�-XQH����������´�)UDQNOLQ�'��
5RRVHYHOW�3UHVLGHQWLDO�/LEUDU\�DQG�0XVHXP������
� Ƈ³7+(5(�,6�$1�2%9,286�$1$/2*<´��5��%��%ODFNPDQ��+��:��
%RGH��DQG�&ODXGH�(��6KDQQRQ��³'DWD�6PRRWKLQJ�DQG�3UHGLFWLRQ�LQ�
)LUH�&RQWURO�6\VWHPV�´�6XPPDU\�7HFKQLFDO�5HSRUW�RI�'LYLVLRQ����
1DWLRQDO�'HIHQVH�5HVHDUFK�&RPPLWWHH��YRO�����*XQILUH�&RQWURO�
�:DVKLQJWRQ�'�&������������±����DQG����±����'DYLG�$��0LQGHOO��
³$XWRPDWLRQ¶V�)LQHVW�+RXU��%HOO�/DEV�DQG�$XWRPDWLF�&RQWURO�LQ�:RUOG�
:DU�,,�´�,(((�&RQWURO�6\VWHPV�����'HFHPEHU����������±����
� Ƈ³%(//�6((06�72�%(�63(1',1*�$//�+,6�(1(5*,(6´��(OLVKD�
*UD\�WR�$��/��+D\HV��2FWREHU�������TXRWHG�LQ�0LFKDHO�(��*RUPDQ��
7UDQVIRUPLQJ�1DWXUH��(WKLFV��,QYHQWLRQ�DQG�'LVFRYHU\��%RVWRQ��.OXZHU�
$FDGHPLF��������������
� Ƈ³,�&$1�6&$5&(�%(/,(9(�7+$7�$�0$1´��$OEHUW�%LJHORZ�
3DLQH��,Q�2QH�0DQ¶V�/LIH��%HLQJ�&KDSWHUV�IURP�WKH�3HUVRQDO�	�%XVLQHVV�
&DUHHU�RI�7KHRGRUH�1��9DLO��1HZ�<RUN��+DUSHU�	�%URWKHUV��������������
� Ƈ³,�)$1&<�7+(�'(6&5,37,216�:(�*(7´��0DULRQ�0D\�'LOWV��
7KH�7HOHSKRQH�LQ�D�&KDQJLQJ�:RUOG��1HZ�<RUN��/RQJPDQV��*UHHQ��
�����������
� Ƈ³12�0$77(5�72�:+$7�(;7(17�$�0$1´��³7KH�7HOHSKRQH�
8QPDVNHG�´�7KH�1HZ�<RUN�7LPHV�����2FWREHU����������



� Ƈ³7+(�63($.(5�7$/.6�72�7+(�75$160,77(5´��7KH�
6FLHQWLILF�3DSHUV�RI�-DPHV�&OHUN�0D[ZHOO��HG��:��'��1LYHQ��YRO����
�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������UHSU��1HZ�<RUN��'RYHU��
������������
� Ƈ³:+$7�7+(�7(/(*5$3+�$&&203/,6+('�,1�<($56´��
6FLHQWLILF�$PHULFDQ�����-DQXDU\�������
� Ƈ³,167$17$1(286�&20081,&$7,21�$&5266�63$&(´��
7HOHSKRQHV��������6SHFLDO�5HSRUWV��%XUHDX�RI�WKH�&HQVXV������
� Ƈ³,7�0$<�6281'�5,',&8/286�72�6$<�7+$7�%(//´��
4XRWHG�LQ�,WKLHO�GH�6ROD�3RRO��HG���7KH�6RFLDO�,PSDFW�RI�WKH�7HOHSKRQH�
�&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ³$))(&7$7,216�2)�7+(�6$0(�68%67$1&(´��-��&OHUN�
0D[ZHOO��³$�'\QDPLFDO�7KHRU\�RI�WKH�(OHFWURPDJQHWLF�)LHOG�´�
3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\������������������
� Ƈ7+(�),567�7(/(3+21(�23(5$7256��0LFKqOH�0DUWLQ��³+HOOR��
&HQWUDO"´��*HQGHU��7HFKQRORJ\��DQG�&XOWXUH�LQ�WKH�)RUPDWLRQ�RI�
7HOHSKRQH�6\VWHPV��0RQWUHDO��0F*LOO±4XHHQ¶V�8QLYHUVLW\�3UHVV���������
����
� Ƈ³7+(<�$5(�67($',(5��'2�127�'5,1.�%((5´��3URFHHGLQJV�
RI�WKH�1DWLRQDO�7HOHSKRQH�([FKDQJH�$VVRFLDWLRQ��������LQ�)UHGHULFN�
/HODQG�5KRGHV��%HJLQQLQJV�RI�7HOHSKRQ\��1HZ�<RUN��+DUSHU�	�%URWKHUV��
������������
� Ƈ³7+(�$&7,21�2)�675(7&+,1*�+(5�$506´��4XRWHG�LQ�3HWHU�
<RXQJ��3HUVRQ�WR�3HUVRQ��7KH�,QWHUQDWLRQDO�,PSDFW�RI�WKH�7HOHSKRQH�
�&DPEULGJH��*UDQWD�������������
� Ƈ³7+(�7(/(3+21(�5(0$,16�7+(�$&0(´��+HUEHUW�1��&DVVRQ��
7KH�+LVWRU\�RI�WKH�7HOHSKRQH��&KLFDJR��$��&��0F&OXUJ��������������
� Ƈ³$1<�7:2�2)�7+$7�/$5*(�180%(5´��-RKQ�9DXJKQ��³7KH�
7KLUWLHWK�$QQLYHUVDU\�RI�D�*UHDW�,QYHQWLRQ�´�6FULEQHU¶V�����������������
� Ƈ$�02167(5�2)���0,//,21�62/'(5('�3$576��*��(��
6FKLQGOHU��-U���HG���$�+LVWRU\�RI�(QJLQHHULQJ�DQG�6FLHQFH�LQ�WKH�%HOO�
6\VWHP��6ZLWFKLQJ�7HFKQRORJ\�����±������%HOO�7HOHSKRQH�/DERUDWRULHV��
�������
� Ƈ³)25�7+(�0$7+(0$7,&,$1��$1�$5*80(17´��7��&��)U\��
³,QGXVWULDO�0DWKHPDWLFV�´�%HOO�6\VWHP�7HFKQLFDO�-RXUQDO�����-XO\��������
�����
� Ƈ³7+(5(�:$6�63877(5,1*�$1'�%8%%/,1*´��%HOO�&DQDGD�
$UFKLYHV��TXRWHG�LQ�0LFKqOH�0DUWLQ��³+HOOR��&HQWUDO"´�����



� Ƈ³63(('�2)�75$160,66,21�2)�,17(//,*(1&(´��+��1\TXLVW��
³&HUWDLQ�)DFWRUV�$IIHFWLQJ�7HOHJUDSK�6SHHG�´�%HOO�6\VWHP�7HFKQLFDO�
-RXUQDO����$SULO�������������
� Ƈ³,1)250$7,21�,6�$�9(5<�(/$67,&�7(50´��5��9��/��
+DUWOH\��³7UDQVPLVVLRQ�RI�,QIRUPDWLRQ�´�%HOO�6\VWHP�7HFKQLFDO�-RXUQDO���
�-XO\�������������
� Ƈ³)25�(;$03/(��,1�7+(�6(17(1&(��µ$33/(6�$5(�5('¶�´��
,ELG��
� Ƈ³%<�7+(�63(('�2)�75$160,66,21�2)�,17(//,*(1&(�,6�
0($17´��+��1\TXLVW��³&HUWDLQ�)DFWRUV�$IIHFWLQJ�7HOHJUDSK�6SHHG�´������
� Ƈ³7+(�&$3$&,7<�2)�$�6<67(0�72�75$160,7´��5��9��/��
+DUWOH\��³7UDQVPLVVLRQ�RI�,QIRUPDWLRQ�´������
 
7. INFORMATION THEORY�
�
� Ƈ³3(5+$36�&20,1*�83�:,7+�$�7+(25<´��-RQ�%DUZLVH��
³,QIRUPDWLRQ�DQG�&LUFXPVWDQFH�´�1RWUH�'DPH�-RXUQDO�RI�)RUPDO�/RJLF�
����QR�����������������
� Ƈ6$,'�127+,1*�72�($&+�27+(5�$%287�7+(,5�:25.��
6KDQQRQ�LQWHUYLHZ�ZLWK�5REHUW�3ULFH��³$�&RQYHUVDWLRQ�ZLWK�&ODXGH�
6KDQQRQ��2QH�0DQ¶V�$SSURDFK�WR�3UREOHP�6ROYLQJ�´�,(((�
&RPPXQLFDWLRQV�0DJD]LQH�����������������FI��$ODQ�7XULQJ�WR�&ODXGH�
6KDQQRQ����-XQH�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�&RQJUHVV��
� Ƈ³12��,¶0�127�,17(5(67('�,1�'(9(/23,1*�
$32:(5)8/%5$,1´��$QGUHZ�+RGJHV��$ODQ�7XULQJ��7KH�(QLJPD�
�/RQGRQ��9LQWDJH��������������
� Ƈ³$�&21),50('�62/,7$5<´��0D[�+��$��1HZPDQ�WR�$ORQ]R�
&KXUFK�����0D\�������TXRWHG�LQ�$QGUHZ�+RGJHV��$ODQ�7XULQJ�������
� Ƈ³7+(�-867,),&$7,21�«�/,(6�,1�7+(�)$&7´��$ODQ�0��7XULQJ��
³2Q�&RPSXWDEOH�1XPEHUV��ZLWK�DQ�$SSOLFDWLRQ�WR�WKH�
(QWVFKHLGXQJVSUREOHP�´�3URFHHGLQJV�RI�WKH�/RQGRQ�0DWKHPDWLFDO�6RFLHW\�
��������������±����
� Ƈ³,7�:$6�21/<�%<�785,1*¶6�:25.´��.XUW�*|GHO�WR�(UQHVW�
1DJHO��������LQ�.XUW�*|GHO��&ROOHFWHG�:RUNV��YRO�����HG��6RORPRQ�
)HIHUPDQ��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������������
� Ƈ³<28�6((�«�7+(�)811<�/,77/(�5281'6´��OHWWHU�IURP�$ODQ�
7XULQJ�WR�KLV�PRWKHU�DQG�IDWKHU��VXPPHU�������$07�.������7XULQJ�
'LJLWDO�$UFKLYH��KWWS���ZZZ�WXULQJDUFKLYH�RUJ��



� Ƈ³,1�(/(0(17$5<�$5,7+0(7,&�7+(�7:2�',0(16,21$/�
&+$5$&7(5´��$ODQ�0��7XULQJ��³2Q�&RPSXWDEOH�1XPEHUV�´����±����
� Ƈ³7+(�7+,1*�+,1*(6�21�*(77,1*�7+,6�+$/7,1*�
,163(&725´��³2Q�WKH�6HHPLQJ�3DUDGR[�RI�0HFKDQL]LQJ�&UHDWLYLW\�´�LQ�
'RXJODV�5��+RIVWDGWHU��0HWDPDJLFDO�7KHPDV��4XHVWLQJ�IRU�WKH�(VVHQFH�RI�
0LQG�DQG�3DWWHUQ��1HZ�<RUN��%DVLF�%RRNV��������������
� Ƈ³,7�86('�72�%(�683326('�,1�6&,(1&(´��³7KH�1DWXUH�RI�
6SLULW�´�XQSXEOLVKHG�HVVD\��������LQ�$QGUHZ�+RGJHV��$ODQ�7XULQJ������
� Ƈ³21(�&$1�3,&785(�$1�,1'8675,286�$1'�',/,*(17�
&/(5.´��+HUEHUW�%��(QGHUWRQ��³(OHPHQWV�RI�5HFXUVLRQ�7KHRU\�´�LQ�-RQ�
%DUZLVH��+DQGERRN�RI�0DWKHPDWLFDO�/RJLF��$PVWHUGDP��1RUWK�+ROODQG��
������������
� Ƈ³$�/27�2)�3$57,&8/$5�$1'�,17(5(67,1*�&2'(6´��$ODQ�
7XULQJ�WR�6DUD�7XULQJ�����2FWREHU�������TXRWHG�LQ�$QGUHZ�+RGJHV��$ODQ�
7XULQJ�������
� Ƈ³7+(�(1(0<�.12:6�7+(�6<67(0�%(,1*�86('´��
³&RPPXQLFDWLRQ�7KHRU\�RI�6HFUHF\�6\VWHPV´���������LQ�&ODXGH�(OZRRG�
6KDQQRQ��&ROOHFWHG�3DSHUV��HG��1��-��$��6ORDQH�DQG�$DURQ�'��:\QHU�
�1HZ�<RUN��,(((�3UHVV�������������
� Ƈ³)520�7+(�32,17�2)�9,(:�2)�7+(�&5<37$1$/<67´��
,ELG��������
� Ƈ³7+(�0(5(�6281'6�2)�63((&+´��(GZDUG�6DSLU��/DQJXDJH��
$Q�,QWURGXFWLRQ�WR�WKH�6WXG\�RI�6SHHFK��1HZ�<RUN��+DUFRXUW��%UDFH��
�����������
� Ƈ³'0($685(6��,1�$�6(16(��+2:�08&+�$�7(;7´��
³&RPPXQLFDWLRQ�7KHRU\�RI�6HFUHF\�6\VWHPV�´�LQ�&ODXGH�6KDQQRQ��
&ROOHFWHG�3DSHUV������
� Ƈ³7+(�(1(0<�,6�12�%(77(5�2))´��,ELG�������
� Ƈ³7+(�µ0($1,1*¶�2)�$�0(66$*(�,6�*(1(5$//<�
,55(/(9$17´��³&RPPXQLFDWLRQ�7KHRU\²([SRVLWLRQ�RI�
)XQGDPHQWDOV�´�,5(�7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\��QR�����)HEUXDU\�
�������LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV�������
� Ƈ³:+$7�*,%%6�','�)25�3+<6,&$/�&+(0,675<´��:DUUHQ�
:HDYHU�OHWWHU�WR�&ODXGH�6KDQQRQ�����-DQXDU\�������0DQXVFULSW�'LYLVLRQ��
/LEUDU\�RI�&RQJUHVV��
� Ƈ³620(7+,1*�2)�$�'(/$<('�$&7,21�%20%´��-RKQ�5��
3LHUFH��³7KH�(DUO\�'D\V�RI�,QIRUPDWLRQ�7KHRU\�´�,(((�7UDQVDFWLRQV�RQ�
,QIRUPDWLRQ�7KHRU\�����QR���������������



� Ƈ³7+(�)81'$0(17$/�352%/(0�2)�&20081,&$7,21´��
&ODXGH�(OZRRG�6KDQQRQ�DQG�:DUUHQ�:HDYHU��7KH�0DWKHPDWLFDO�7KHRU\�
RI�&RPPXQLFDWLRQ��8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV�������������
� Ƈ³7+,6�,6�$/5($'<�'21(�72�$�/,0,7('�(;7(17´��,ELG���
����
� Ƈ/$1'0$5.������3$3(5��³6WRFKDVWLF�3UREOHPV�LQ�3K\VLFV�DQG�
$VWURQRP\�´�5HYLHZV�RI�0RGHUQ�3K\VLFV�����QR�����-DQXDU\�����������
� Ƈ%22.�1(:/<�38%/,6+('�)25�68&+�385326(6��0��*��
.HQGDOO�DQG�%��%DEELQJWRQ�6PLWK��7DEOH�RI�5DQGRP�6DPSOLQJ�1XPEHUV�
�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���������.HQGDOO�DQG�6PLWK�XVHG�
D�³UDQGRPL]LQJ�PDFKLQH´²D�URWDWLQJ�GLVF�ZLWK�WKH�WHQ�GLJLWV�LOOXPLQDWHG�
DW�LUUHJXODU�LQWHUYDOV�E\�D�QHRQ�OLJKW��$Q�HDUOLHU�HIIRUW��E\�/��+��&��7LSSHWW�
LQ�������GUHZ��������GLJLWV�IURP�SRSXODWLRQ�FHQVXV�UHSRUWV��DOVR�QRWLQJ�
RQO\�WKH�ODVW�GLJLW�RI�DQ\�QXPEHU��$�VOLJKWO\�QDwYH�DUWLFOH�LQ�WKH�
0DWKHPDWLFDO�*D]HWWH�DUJXHG�LQ������WKDW�PDFKLQHV�ZHUH�XQQHFHVVDU\��
³,Q�D�PRGHUQ�FRPPXQLW\��WKHUH�LV��LW�VHHPV��QR�QHHG�WR�FRQVWUXFW�D�
UDQGRPLVLQJ�PDFKLQH��IRU�VR�PDQ\�IHDWXUHV�RI�VRFLRORJLFDO�OLIH�H[KLELW�
UDQGRPQHVV�«�7KXV�D�VHW�RI�UDQGRP�QXPEHUV�VHUYLFHDEOH�IRU�DOO�RUGLQDU\�
SXUSRVHV�FDQ�EH�FRQVWUXFWHG�E\�UHDGLQJ�WKH�UHJLVWUDWLRQ�QXPEHUV�RI�FDUV�DV�
WKH\�SDVV�XV�LQ�WKH�VWUHHW��IRU�FDUV�WKRXJK�QXPEHUHG�VHULDOO\�PRYH�DERXW�
WKH�VWUHHWV�LQ�QRQ�VHULDO�IDVKLRQ��REYLRXV�HUURUV��VXFK�DV�WKRVH�RI�UHDGLQJ�
WKH�QXPEHUV�VHHQ�HYHU\�PRUQLQJ�RQ�WKH�ZD\�WR�WKH�VWDWLRQ�DORQJ�RQH¶V�
RZQ�URDG�ZKHQ�0U��6PLWK¶V�FDU�LV�DOZD\V�VWDQGLQJ�RXWVLGH�1R�����EHLQJ��
RI�FRXUVH��DYRLGHG�´�)UDQN�6DQGRQ��³5DQGRP�6DPSOLQJ�1XPEHUV�´�7KH�
0DWKHPDWLFDO�*D]HWWH�����'HFHPEHU�������������
� Ƈ7$%/(6�&216758&7('�)25�86(�%<�&2'(�%5($.(56��
)OHWFKHU�3UDWW��6HFUHW�DQG�8UJHQW��7KH�6WRU\�RI�&RGHV�DQG�&LSKHUV�
�*DUGHQ�&LW\��1�<���%OXH�5LEERQ���������
� Ƈ³+2:�08&+�µ&+2,&(¶�,6�,192/9('´��&ODXGH�(OZRRG�
6KDQQRQ�DQG�:DUUHQ�:HDYHU��7KH�0DWKHPDWLFDO�7KHRU\�RI�
&RPPXQLFDWLRQ������
� Ƈ³%,1$5<�',*,76��25�025(�%5,()/<��%,76´��³$�ZRUG�
VXJJHVWHG�E\�-��:��7XNH\�´�KH�DGGHG��-RKQ�7XNH\��WKH�VWDWLVWLFLDQ��KDG�
EHHQ�D�URRPPDWH�RI�5LFKDUG�)H\QPDQ¶V�DW�3ULQFHWRQ�DQG�VSHQW�VRPH�WLPH�
ZRUNLQJ�DW�%HOO�/DEV�DIWHU�WKH�ZDU��
� Ƈ³025(�(55$7,&�$1'�81&(57$,1´��&ODXGH�6KDQQRQ��
³3UHGLFWLRQ�DQG�(QWURS\�RI�3ULQWHG�(QJOLVK�´�%HOO�6\VWHP�7HFKQLFDO�
-RXUQDO����������������LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV������



� Ƈ³72�0$.(�7+(�&+$1&(�2)�(5525´��TXRWHG�LQ�0��0LWFKHOO�
:DOGURS��³5HOXFWDQW�)DWKHU�RI�WKH�'LJLWDO�$JH�´�7HFKQRORJ\�5HYLHZ�
�-XO\±$XJXVW����������±����
� Ƈ³,7¶6�$�62/,'�67$7(�$03/,),(5´��6KDQQRQ�LQWHUYLHZ�ZLWK�
$QWKRQ\�/LYHUVLGJH��2PQL��$XJXVW��������LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�
3DSHUV��[[LLL��
� Ƈ³%,76�6725$*(�&$3$&,7<´��+DQGZULWWHQ�QRWH�����-XO\�������
0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�&RQJUHVV� 
8. THE INFORMATIONAL TURN�
�
� Ƈ³,7�,6�352%$%/<�'$1*(5286�72�86(�7+,6�7+(25<´��
+HLQ]�YRQ�)RHUVWHU��HG���&\EHUQHWLFV��&LUFXODU�&DXVDO�DQG�)HHGEDFN�
0HFKDQLVPV�LQ�%LRORJLFDO�DQG�6RFLDO�6\VWHPV��7UDQVDFWLRQV�RI�WKH�
6HYHQWK�&RQIHUHQFH��0DUFK���±����������1HZ�<RUN��-RVLDK�0DF\��-U��
)RXQGDWLRQ��������������
� Ƈ³$1'�,7�,6�127�$/:$<6�&/($5´��-��-��'RRE��UHYLHZ�
�XQWLWOHG���0DWKHPDWLFDO�5HYLHZV�����)HEUXDU\�������������
� Ƈ³$7�),567�*/$1&(��,7�0,*+7�$33($5´��$��&KDSDQLV��UHYLHZ�
�XQWLWOHG���4XDUWHUO\�5HYLHZ�RI�%LRORJ\�����QR�����6HSWHPEHU�������������
� Ƈ³6+$1121�'(9(/236�$�&21&(37�2),1)250$7,21´��
$UWKXU�:��%XUNV��UHYLHZ��XQWLWOHG���3KLORVRSKLFDO�5HYLHZ�����QR�����-XO\�
������������
� Ƈ6+257�5(9,(:�2)�:,(1(5¶6�%22.��3URFHHGLQJV�RI�WKH�
,QVWLWXWH�RI�5DGLR�(QJLQHHUV������������LQ�&ODXGH�(OZRRG�6KDQQRQ��
&ROOHFWHG�3DSHUV��HG��1��-��$��6ORDQH�DQG�$DURQ�'��:\QHU��1HZ�<RUN��
,(((�3UHVV��������������
� Ƈ³:,(1(5¶6�+($'�:$6�)8//´��-RKQ�5��3LHUFH��³7KH�(DUO\�
'D\V�RI�,QIRUPDWLRQ�7KHRU\�´�,(((�7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\�
����QR���������������
� Ƈ7+(�:25'�+(�722.�)520�7+(�*5((.��$QGUp�0DULH�
$PSqUH�KDG�XVHG�WKH�ZRUG��F\EHUQpWLFV��LQ�������(VVDL�VXU�OD�SKLORVRSKLH�
GHV�VFLHQFHV���
� Ƈ³$�/$'�:+2�+$6�%((1�3528'/<�7(50('´��³%R\�RI����
&ROOHJH�*UDGXDWH�´�7KH�1HZ�<RUN�7LPHV����0D\����������
� Ƈ³$1�,1)$17�352',*<�1$0('�:,(1(5´��%HUWUDQG�5XVVHOO�WR�
/XF\�'RQQHOO\�����2FWREHU�������TXRWHG�LQ�6WHYH�-��+HLPV��-RKQ�YRQ�
1HXPDQQ�DQG�1RUEHUW�:LHQHU��&DPEULGJH��0DVV���0,7�3UHVV�������������
� Ƈ³+(�,6�$1�,&(%(5*´��1RUEHUW�:LHQHU�WR�/HR�:LHQHU�����



2FWREHU�������TXRWHG�LQ�)OR�&RQZD\�DQG�-LP�6LHJHOPDQ��'DUN�+HUR�RI�
WKH�,QIRUPDWLRQ�$JH��,Q�6HDUFK�RI�1RUEHUW�:HLQHU��WKH�)DWKHU�RI�
&\EHUQHWLFV��1HZ�<RUN��%DVLF�%RRNV�������������
� Ƈ³:(�$5(�6:,00,1*�83675($0�$*$,167�$�*5($7�
7255(17´��1RUEHUW�:LHQHU��,�$P�D�0DWKHPDWLFLDQ��7KH�/DWHU�/LIH�RI�D�
3URGLJ\��&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ³$�1(:�,17(535(7$7,21�2)�0$1´��,ELG��������
� Ƈ³$1<�&+$1*(�2)�$1�(17,7<´��$UWXUR�5RVHQEOXHWK�HW�DO���
³%HKDYLRU��3XUSRVH�DQG�7HOHRORJ\�´�3KLORVRSK\�RI�6FLHQFH����������������
� Ƈ³7+$7�,7�:$6�127�620(�3$57,&8/$5�3+<6,&$/�
7+,1*´��4XRWHG�LQ�:DUUHQ�6��0F&XOORFK��³5HFROOHFWLRQV�RI�WKH�0DQ\�
6RXUFHV�RI�&\EHUQHWLFV�´�$6&�)RUXP����QR������������
� Ƈ³7+(<�$5(�*52:,1*�:,7+�)($5)8/�63(('´��³,Q�0DQ¶V�
,PDJH�´�7LPH�����'HFHPEHU�������
� Ƈ³7+(�$/*(%5$�2)�/2*,&3$5�(;&(//(1&(´��1RUEHUW�
:LHQHU��&\EHUQHWLFV��2U�&RQWURO�DQG�&RPPXQLFDWLRQ�LQ�WKH�$QLPDO�DQG�
WKH�0DFKLQH���QG�HG���&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ³75$)),&�352%/(06�$1'�29(5/2$',1*´��,ELG��������
� Ƈ³)25�7+(�),567�7,0(�,1�7+(�+,6725<�2)�6&,(1&(´��
:DUUHQ�6��0F&XOORFK��³7KURXJK�WKH�'HQ�RI�WKH�0HWDSK\VLFLDQ�´�%ULWLVK�
-RXUQDO�IRU�WKH�3KLORVRSK\�RI�6FLHQFH����QR�����������������
� Ƈ$�12$+¶6�$5.�58/(��:DUUHQ�6��0F&XOORFK��³5HFROOHFWLRQV�RI�
WKH�0DQ\�6RXUFHV�RI�&\EHUQHWLFV�´�����
� Ƈ:,(1(5�72/'�7+(0�7+$7�$//�7+(6(�6&,(1&(6��6WHYH�-��
+HLPV��7KH�&\EHUQHWLFV�*URXS��&DPEULGJH��0DVV���0,7�3UHVV�������������
� Ƈ³7+(�68%-(&7�$1'�7+(�*5283´��+HLQ]�YRQ�)RHUVWHU��HG���
7UDQVDFWLRQV�RI�WKH�6HYHQWK�&RQIHUHQFH������
� Ƈ³72�6$<��$6�7+(�38%/,&�35(66�6$<6´��,ELG�������
� Ƈ³,�+$9(�127�%((1�$%/(�72�35(9(17�7+(6(�5(32576´��
,ELG�������
� Ƈ,7�:$6��$7�%27720��$�3(5)(&7/<�25',1$5<�
6,78$7,21��-HDQ�3LHUUH�'XSX\��7KH�0HFKDQL]DWLRQ�RI�WKH�0LQG��2Q�WKH�
2ULJLQV�RI�&RJQLWLYH�6FLHQFH��WUDQV��0��%��'H%HYRLVH��3ULQFHWRQ��1�-���
3ULQFHWRQ�8QLYHUVLW\�3UHVV�������������
� Ƈ&28/'�3523(5/<�%(�'(6&5,%('�$6�$1$/2*�25�
',*,7$/��+HLQ]�YRQ�)RHUVWHU��HG���7UDQVDFWLRQV�RI�WKH�6HYHQWK�
&RQIHUHQFH������
� Ƈ³7+(�67$7(�2)�7+(�1(59(�&(//�:,7+�12�0(66$*(�,1�



,7´��,ELG�������
� Ƈ³,1�7+,6�:25/'�,7�6((06�%(67´��:DUUHQ�6��0F&XOORFK�DQG�
-RKQ�3IHLIIHU��³2I�'LJLWDO�&RPSXWHUV�&DOOHG�%UDLQV�´�6FLHQWLILF�0RQWKO\�
����QR�����������������
� Ƈ+(�:$6�:25.,1*�21�$1�,'($�)25�48$17,=,1*�
63((&+��-��&��5��/LFNOLGHU��LQWHUYLHZ�E\�:LOOLDP�$VSUD\�DQG�$UWKXU�
1RUEHUJ�����2FWREHU�������&KDUOHV�%DEEDJH�,QVWLWXWH��8QLYHUVLW\�RI�
0LQQHVRWD��KWWS���VSHFLDO�OLE�XPQ�HGX�FEL�RK�SGI�SKWPO"LG �����DFFHVVHG�
��-XQH��������
� Ƈ³0$7+(0$7,&,$16�$5(�$/:$<6�'2,1*�7+$7´��+HLQ]�
YRQ�)RHUVWHU��HG���7UDQVDFWLRQV�RI�WKH�6HYHQWK�&RQIHUHQFH������
� Ƈ³<(6�´�,17(55837('�:,(1(5��,ELG�������
� Ƈ³,)�<28�7$/.�$%287�$127+(5�.,1'�2)�
,1)250$7,21´��,ELG��������
� Ƈ³,7�0,*+7��)25�(;$03/(��%(�$�5$1'20�6(48(1&(´��
,ELG��������
� Ƈ³,�:28/'1¶7�&$//�7+$7�5$1'20��:28/'�<28"�´��,ELG���
�����
� Ƈ³,�:$17('�72�&$//�7+(�:+2/(´��TXRWHG�LQ�)OR�&RQZD\�
DQG�-LP�6LHJHOPDQ��'DUN�+HUR�RI�WKH�,QIRUPDWLRQ�$JH�������
� Ƈ³,¶0�7+,1.,1*�2)�7+(�2/'�0$<$�7(;76´��+HLQ]�YRQ�
)RHUVWHU��HG���7UDQVDFWLRQV�RI�WKH�6HYHQWK�&RQIHUHQFH�������
� Ƈ³,1)250$7,21�&$1�%(�&216,'(5('�$6�25'(5´��+HLQ]�
YRQ�)RHUVWHU��HG���&\EHUQHWLFV��&LUFXODU�&DXVDO�DQG�)HHGEDFN�
0HFKDQLVPV�LQ�%LRORJLFDO�DQG�6RFLDO�6\VWHPV��7UDQVDFWLRQV�RI�WKH�(LJKWK�
&RQIHUHQFH��0DUFK���±����������1HZ�<RUN��-RVLDK�0DF\��-U��)RXQGDWLRQ��
�������[LLL��
� Ƈ+,6�1(,*+%25�6$,'��+HLQ]�YRQ�)RHUVWHU��HG���7UDQVDFWLRQV�RI�
WKH�6HYHQWK�&RQIHUHQFH�������
� Ƈ³:+(1�7+(�0$&+,1(�:$6�7851('�2))´��+HLQ]�YRQ�
)RHUVWHU��HG���7UDQVDFWLRQV�RI�WKH�(LJKWK�&RQIHUHQFH�������
� Ƈ³,7�%8,/'6�83�$�&203/(7(�3$77(51�2)�
,1)250$7,21´��³&RPSXWHUV�DQG�$XWRPDWD�´�LQ�&ODXGH�6KDQQRQ��
&ROOHFWHG�3DSHUV�������
� Ƈ³:+(1�,7�$55,9(6�$7�$��,7�5(0(0%(56´��+HLQ]�YRQ�
)RHUVWHU��HG��7UDQVDFWLRQV�RI�WKH�(LJKWK�&RQIHUHQFH�������
� Ƈ³/,.(�$�0$1�:+2�.12:6�7+(�72:1´��,ELG��������
� Ƈ³,1�5($/,7<�,7�,6�7+(�0$=(�:+,&+�5(0(0%(56´��



4XRWHG�LQ�5REHUWR�&RUGHVFKL��7KH�'LVFRYHU\�RI�WKH�$UWLILFLDO��%HKDYLRU��
0LQG��DQG�0DFKLQHV�%HIRUH�DQG�%H\RQG�&\EHUQHWLFV��'RUGUHFKW��
1HWKHUODQGV��6SULQJHU��������������
� Ƈ)281'�5(6($5&+(56�72�%(�³:(//�,1)250('´��1RUEHUW�
:LHQHU��&\EHUQHWLFV������
� Ƈ³$%287�),)7((1�3(23/(�:+2�+$'�:,(1(5¶6�,'($6´��
-RKQ�%DWHV�WR�*UH\�:DOWHU��TXRWHG�LQ�2ZHQ�+ROODQG��³7KH�)LUVW�
%LRORJLFDOO\�,QVSLUHG�5RERWV�´�5RERWLFD�����������������
� Ƈ+$/)�3521281&('�,7�5$<�6+(�2+��3KLOLS�+XVEDQGV�DQG�
2ZHQ�+ROODQG��³7KH�5DWLR�&OXE��$�+XE�RI�%ULWLVK�&\EHUQHWLFV�´�LQ�7KH�
0HFKDQLFDO�0LQG�LQ�+LVWRU\��&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ³$�%5$,1�&216,67,1*�2)�5$1'20/<�&211(&7('�
,035(66,21$/�6<1$36(6´��,ELG��������
� Ƈ³7+,1.�2)�7+(�%5$,1�$6�$�7(/(*5$3+,&�5(/$<´��
³%UDLQ�DQG�%HKDYLRU�´�&RPSDUDWLYH�3V\FKRORJ\�0RQRJUDSK��6HULHV�����
��������LQ�:DUUHQ�6��0F&XOORFK��(PERGLPHQWV�RI�0LQG��&DPEULGJH��
0DVV���0,7�3UHVV��������������
� Ƈ³,�352326(�72�&216,'(5�7+(�48(67,21´��$ODQ�0��7XULQJ��
³&RPSXWLQJ�0DFKLQHU\�DQG�,QWHOOLJHQFH�´�0LQGV�DQG�0DFKLQHV�����QR��
���������������±����
� Ƈ³7+(�35(6(17�,17(5(67�,1�µ7+,1.,1*�0$&+,1(6¶�´��
,ELG��������
� Ƈ³6,1&(�%$%%$*(¶6�0$&+,1(�:$6�127�(/(&75,&$/´��
,ELG��������
� Ƈ³,1�7+(�&$6(�7+$7�7+(�)2508/$�,6�1(,7+(5�
3529$%/(�125�',63529$%/(´��$ODQ�0��7XULQJ��³,QWHOOLJHQW�
0DFKLQHU\��$�+HUHWLFDO�7KHRU\�´�XQSXEOLVKHG�OHFWXUH��F��������LQ�6WXDUW�
0��6KLHEHU��HG���7KH�7XULQJ�7HVW��9HUEDO�%HKDYLRU�DV�WKH�+DOOPDUN�RI�
,QWHOOLJHQFH��&DPEULGJH��0DVV���0,7�3UHVV��������������
� Ƈ7+(�25,*,1$/�48(67,21��³&$1�0$&+,1(6�7+,1."´��
$ODQ�0��7XULQJ��³&RPSXWLQJ�0DFKLQHU\�DQG�,QWHOOLJHQFH�´������
� Ƈ³7+(�,'($�2)�$�0$&+,1(�7+,1.,1*´��&ODXGH�6KDQQRQ�WR�&��
-RQHV�����-XQH�������0DQXVFULSW�'LY���/LEUDU\�RI�&RQJUHVV��E\�SHUPLVVLRQ�
RI�0DU\�(��6KDQQRQ��
� Ƈ³36<&+2/2*,(,6�$�'2&75,1(�:+,&+�6($5&+(6�287´��
7UDQVODWHG�LQ�:LOOLDP�+DUYH\��$QDWRPLFDO�([HUFLVHV�&RQFHUQLQJ�WKH�
0RWLRQ�RI�WKH�+HDUW�DQG�%ORRG��/RQGRQ���������TXRWHG�LQ�³SV\FKRORJ\��
Q�´�GUDIW�UHYLVLRQ�'HF��������2('�2QOLQH��2[IRUG�8QLYHUVLW\�3UHVV��



KWWS���GLFWLRQDU\�RHG�FRP�FJL�HQWU\�����������
� Ƈ³7+(�6&,(1&(�2)�0,1'��,)�,7�&$1�%(�&$//('�$�
6&,(1&(´��1RUWK�%ULWLVK�5HYLHZ�����1RYHPEHU�������������
� Ƈ³$�/2$7+620(��',67(1'('��780(),('��%/2$7('��
'5236,&$/�0$66´��:LOOLDP�-DPHV�WR�+HQU\�+ROW����0D\�������TXRWHG�
LQ�5REHUW�'��5LFKDUGVRQ��:LOOLDP�-DPHV��,Q�WKH�0DHOVWURP�RI�$PHULFDQ�
0RGHUQLVP��1HZ�<RUN��+RXJKWRQ�0LIIOLQ��������������
� Ƈ³<28�7$/.�$%287�0(025<´��*HRUJH�0LOOHU��GLDORJXH�ZLWK�
-RQDWKDQ�0LOOHU��LQ�-RQDWKDQ�0LOOHU��6WDWHV�RI�0LQG��1HZ�<RUN��3DQWKHRQ��
�����������
� Ƈ³1(:�&21&(376�2)�7+(�1$785(�$1'�0($685(´��+RPHU�
-DFREVRQ��³7KH�,QIRUPDWLRQDO�&DSDFLW\�RI�WKH�+XPDQ�(DU�´�6FLHQFH�����
���$XJXVW�����������±����³7KH�,QIRUPDWLRQDO�&DSDFLW\�RI�WKH�+XPDQ�
(\H�´�6FLHQFH���������0DUFK�����������±����
� Ƈ$�*5283�,1������7(67('�7+(�/,.(/,+22'��*��$��0LOOHU��*��
$��+HLVH��DQG�:��/LFKWHQ��³7KH�,QWHOOLJLELOLW\�RI�6SHHFK�DV�D�)XQFWLRQ�RI�
WKH�&RQWH[W�RI�WKH�7HVW�0DWHULDOV�´�-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�
��������������±����
� Ƈ³7+(�',))(5(1&(�%(7:((1�$�'(6&5,37,21´��'RQDOG�(��
%URDGEHQW��3HUFHSWLRQ�DQG�&RPPXQLFDWLRQ��2[IRUG��3HUJDPRQ�3UHVV��
�����������
� Ƈ³7+(�0$*,&$/�180%(5�6(9(1´��3V\FKRORJLFDO�5HYLHZ����
����������±����
� Ƈ³7+26(�:+2�7$.(�7+(�,1)250$7,21$/�7851´��
)UHGHULFN�$GDPV��³7KH�,QIRUPDWLRQDO�7XUQ�LQ�3KLORVRSK\�´�0LQGV�DQG�
0DFKLQHV�����������������
� Ƈ7+(�0,1'�&$0(�,1�21�7+(�%$&.��-RQDWKDQ�0LOOHU��6WDWHV�RI�
0LQG������
� Ƈ³,�7+,1.�7+$7�7+,6�35(6(17�&(1785<´��&ODXGH�6KDQQRQ��
³7KH�7UDQVIHU�RI�,QIRUPDWLRQ�´�WDON�SUHVHQWHG�DW�WKH���WK�DQQLYHUVDU\�RI�
WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD�*UDGXDWH�6FKRRO�RI�$UWV�DQG�6FLHQFHV��
0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�&RQJUHVV��5HSULQWHG�E\�SHUPLVVLRQ�RI�
0DU\�(��6KDQQRQ��
� Ƈ³285�)(//2:�6&,(17,676�,1�0$1<�',))(5(17�),(/'6´��
³7KH�%DQGZDJRQ�´�LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV�������
� Ƈ³285�&216(1686�+$6�1(9(5�%((1�81$1,0286´��
TXRWHG�LQ�6WHYH�-��+HLPV��7KH�&\EHUQHWLFV�*URXS�������
� Ƈ7+,6�:$6�&+$1*('�)25�38%/,&$7,21��1RWHV�E\�1HLO�-��$��



6ORDQH�DQG�$DURQ�'��:\QHU�LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV�������
� Ƈ³2)�&2856(��,6�2)�12�,03257$1&(´��&ODXGH�(��6KDQQRQ��
³3URJUDPPLQJ�D�&RPSXWHU�IRU�3OD\LQJ�&KHVV�´�ILUVW�SUHVHQWHG�DW�1DWLRQDO�
,5(�&RQYHQWLRQ����0DUFK�������LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV��
�����DQG�³$�&KHVV�3OD\LQJ�0DFKLQH�´�6FLHQWLILF�$PHULFDQ��)HEUXDU\�
�������LQ�&ODXGH�6KDQQRQ��&ROOHFWHG�3DSHUV�������
� Ƈ9,6,7('�7+(�$0(5,&$1�&+$03,21��(GZDUG�/DVNHU�WR�
&ODXGH�6KDQQRQ����)HEUXDU\�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�
&RQJUHVV��
� Ƈ³/($51,1*�&+(66�3/$<(5´��&ODXGH�6KDQQRQ�WR�&��-��6��
3XUG\�����$XJXVW�������0DQXVFULSW�'LY���/LEUDU\�RI�&RQJUHVV��E\�
SHUPLVVLRQ�RI�0DU\�(��6KDQQRQ��
� Ƈ6&,(17,),&�$63(&76�2)�-8**/,1*��8QSXEOLVKHG��LQ�&ODXGH�
6KDQQRQ��&ROOHFWHG�3DSHUV�������7KH�DFWXDO�OLQHV��IURP�&XPPLQJV¶V�
SRHP�³YRLFHV�WR�YRLFHV��OLS�WR�OLS�´�DUH��³ZKR�FDUHV�LI�VRPH�RQHH\HG�VRQ�RI�
D�ELWFK���LQYHQWV�DQ�LQVWUXPHQW�WR�PHDVXUH�6SULQJ�ZLWK"´�
� Ƈ$�0$&+,1(�7+$7�:28/'�5(3$,5�,76(/)��&ODXGH�6KDQQRQ�
WR�,UHQH�$QJXV����$XJXVW�������0DQXVFULSW�'LYLVLRQ��/LEUDU\�RI�&RQJUHVV��
� Ƈ³:+$7�+$33(16�,)�<28�6:,7&+�21�21(�2)�7+(6(�
0(&+$1,&$/�&20387(56´��5REHUW�0F&UDNHQ��³7KH�6LQLVWHU�
0DFKLQHV�´�:\RPLQJ�7ULEXQH��0DUFK�������
� Ƈ³,1)250$7,21�7+(25<��3+2726<17+(6,6��$1'�
5(/,*,21´��3HWHU�(OLDV��³7ZR�)DPRXV�3DSHUV�´�,5(�7UDQVDFWLRQV�RQ�
,QIRUPDWLRQ�7KHRU\����QR����������������
� Ƈ³:(�+$9(�+($5'�2)�µ(17523,(6¶�´��(��&ROLQ�&KHUU\��2Q�
+XPDQ�&RPPXQLFDWLRQ��&DPEULGJH��0DVV���0,7�3UHVV������������� 
9. ENTROPY AND ITS DEMONS�
�
� Ƈ³7+28*+7�,17(5)(5(6�:,7+�7+(�352%$%,/,7<�2)�
(9(176´��'DYLG�/��:DWVRQ��³(QWURS\�DQG�2UJDQL]DWLRQ�´�6FLHQFH����
�������������
� Ƈ7+(�58025�$7�%(//�/$%6��5REHUW�3ULFH��³$�&RQYHUVDWLRQ�
ZLWK�&ODXGH�6KDQQRQ��2QH�0DQ¶V�$SSURDFK�WR�3UREOHP�6ROYLQJ�´�,(((�
&RPPXQLFDWLRQV�0DJD]LQH�����������������
� Ƈ³7+(�7+(25(7,&$/�678'<�2)�7+(�67($0�(1*,1(´��)RU�
H[DPSOH��-��-RKQVWRQH��³(QWURS\�DQG�(YROXWLRQ�´�3KLORVRSK\����-XO\�
������������
� Ƈ0$;:(//�7851('�$%287�)$&(��-DPHV�&OHUN�0D[ZHOO��



7KHRU\�RI�+HDW���QG�HG���/RQGRQ��/RQJPDQV��*UHHQ���������������WK�
HGLWLRQ��/RQGRQ��/RQJPDQV��*UHHQ�������������Q��
� Ƈ³<28�&$1¶7�:,1´��3HWHU�1LFKROOV�DQG�'DYLG�/DQJIRUG��HGV���7KH�
6FLHQFH�LQ�6FLHQFH�)LFWLRQ��1HZ�<RUN��.QRSI�������������
� Ƈ³$/7+28*+�0(&+$1,&$/�(1(5*<�,6,1'(6758&7,%/(´��
/RUG�.HOYLQ��:LOOLDP�7KRPVRQ���³3K\VLFDO�&RQVLGHUDWLRQV�5HJDUGLQJ�WKH�
3RVVLEOH�$JH�RI�WKH�6XQ¶V�+HDW�´�OHFWXUH�DW�WKH�0HHWLQJ�RI�WKH�%ULWLVK�
$VVRFLDWLRQ�DW�0DQFKHVWHU��6HSWHPEHU�������LQ�3KLORVRSKLFDO�0DJD]LQH�
�����)HEUXDU\�������������
� Ƈ³,1�&216,'(5,1*�7+(�&219(56,21�2)�36<&+,&$/�
(1(5*<´��6LJPXQG�)UHXG��³)URP�WKH�+LVWRU\�RI�DQ�,QIDQWLOH�1HXURVLV�´�
����E�������LQ�7KH�6WDQGDUG�(GLWLRQ�RI�WKH�&RPSOHWH�3V\FKRORJLFDO�
:RUNV�RI�6LJPXQG�)UHXG��/RQGRQ��+RJDUWK�3UHVV���������
� Ƈ³&21)86,21��/,.(�7+(�&255(/$7,9(�7(50�25'(5´��
-DPHV�&OHUN�0D[ZHOO��³'LIIXVLRQ�´�ZULWWHQ�IRU�WKH�QLQWK�HGLWLRQ�RI�
(QF\FORSDHGLD�%ULWDQQLFD��LQ�7KH�6FLHQWLILF�3DSHUV�RI�-DPHV�&OHUN�
0D[ZHOO��HG��:��'��1LYHQ��YRO�����&DPEULGJH��&DPEULGJH�8QLYHUVLW\�
3UHVV��������UHSU��1HZ�<RUN��'RYHU��������������
� Ƈ³7,0(�)/2:6�21��1(9(5�&20(6�%$&.´��/pRQ�%ULOORXLQ��
³/LIH��7KHUPRG\QDPLFV��DQG�&\EHUQHWLFV´���������LQ�+DUYH\�6��/HII�DQG�
$QGUHZ�)��5H[��HGV���0D[ZHOO¶V�'HPRQ����(QWURS\��&ODVVLFDO�DQG�
4XDQWXP�,QIRUPDWLRQ��&RPSXWLQJ��%ULVWRO��8�.���,QVWLWXWH�RI�3K\VLFV��
�����������
� Ƈ³7+(�$&&,'(176�2)�/,)(´��5LFKDUG�)H\QPDQ��7KH�&KDUDFWHU�
RI�3K\VLFDO�/DZ��1HZ�<RUN��0RGHUQ�/LEUDU\��������������
� Ƈ³025$/��7+(��1'�/$:�2)�7+(502'<1$0,&6´��-DPHV�
&OHUN�0D[ZHOO�WR�-RKQ�:LOOLDP�6WUXWW����'HFHPEHU�������LQ�(OL]DEHWK�
*DUEHU��6WHSKHQ�*��%UXVK��DQG�&��:��)��(YHULWW��HGV���0D[ZHOO�RQ�+HDW�
DQG�6WDWLVWLFDO�0HFKDQLFV��2Q�³$YRLGLQJ�$OO�3HUVRQDO�(QTXLULHV´�RI�
0ROHFXOHV��/RQGRQ��$VVRFLDWHG�8QLYHUVLW\�3UHVVHV��������������
� Ƈ³7+(�2''6�$*$,167�$�3,(&(�2)�&+$/.´��4XRWHG�E\�
$QGUHZ�+RGJHV��³:KDW�'LG�$ODQ�7XULQJ�0HDQ�E\�µ0DFKLQH�¶"´�LQ�3KLOLS�
+XVEDQGV�HW�DO���7KH�0HFKDQLFDO�0LQG�LQ�+LVWRU\��&DPEULGJH��0DVV���
0,7�3UHVV�������������
� Ƈ³$1'�<(7�12�:25.�+$6�%((1�'21(´��-DPHV�&OHUN�
0D[ZHOO�WR�3HWHU�*XWKULH�7DLW�����'HFHPEHU�������LQ�7KH�6FLHQWLILF�
/HWWHUV�DQG�3DSHUV�RI�-DPHV�&OHUN�0D[ZHOO��HG��3��0��+DUPDQ��YRO����
�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������������



� Ƈ³+(�',))(56�)520�5($/�/,9,1*�$1,0$/6´��5R\DO�
,QVWLWXWLRQ�/HFWXUH�����)HEUXDU\�������3URFHHGLQJV�RI�WKH�5R\DO�
,QVWLWXWLRQ����������������LQ�:LOOLDP�7KRPVRQ��0DWKHPDWLFDO�DQG�
3K\VLFDO�3DSHUV��YRO�����&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���������
����
� Ƈ³,1),1,7(�6:$506�2)�$%685'�/,77/(�0,&526&23,&�
,036´��³(GLWRU¶V�7DEOH�´�3RSXODU�6FLHQFH�0RQWKO\�����������������
� Ƈ³&/(5.�0$;:(//¶6�'(021´��+HQU\�$GDPV�WR�%URRNV�
$GDPV����0D\�������LQ�+HQU\�$GDPV�DQG�+LV�)ULHQGV��$�&ROOHFWLRQ�RI�
+LV�8QSXEOLVKHG�/HWWHUV��HG��+DUROG�&DWHU��%RVWRQ��+RXJKWRQ�0LIIOLQ��
������������
� Ƈ³,1),1,7(/<�68%7,/(�6(16(6´��+HQUL�3RLQFDUp��7KH�
)RXQGDWLRQV�RI�6FLHQFH��WUDQV��*HRUJH�%UXFH�+DOVWHG��1HZ�<RUN��6FLHQFH�
3UHVV��������������
� Ƈ³12:�:(�0867�127�,1752'8&(�'(0212/2*<´��-DPHV�
-RKQVWRQH��7KH�3KLORVRSK\�RI�%LRORJ\��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�
3UHVV��������������
� Ƈ³,)�:(�9,(:�7+(�(;3(5,0(17,1*�0$1´��/Hy�6]LOiUG��³2Q�
WKH�'HFUHDVH�RI�(QWURS\�LQ�D�7KHUPRG\QDPLF�6\VWHP�E\�WKH�,QWHUYHQWLRQ�
RI�,QWHOOLJHQW�%HLQJV�´�WUDQV��$QDWRO�5DSRSRUW�DQG�0HFKWKLOGH�.QROOHU��
IURP�/Hy�6]LOiUG��³hEHU�'LH�(QWURSLHYHUPLQGHUXQJ�LQ�(LQHP�
7KHUPRG\QDPLVFKHQ�6\VWHP�%HL�(LQJULIIHQ�,QWHOOLJHQWHU�:HVHQ�´�
=HLWVFKULIW�I�U�3K\VLN���������������±����LQ�+DUYH\�6��/HII�DQG�$QGUHZ�)��
5H[��HGV���0D[ZHOO¶V�'HPRQ���������
� Ƈ³7+,1.,1*�*(1(5$7(6�(17523<´��4XRWHG�LQ�:LOOLDP�
/DQRXHWWH��*HQLXV�LQ�WKH�6KDGRZV��1HZ�<RUN��6FULEQHU¶V�������������
� Ƈ³,�7+,1.�$&78$//<�6=,/È5'´��6KDQQRQ�LQWHUYLHZ�ZLWK�
)ULHGULFK�:LOKHOP�+DJHPH\HU��������TXRWHG�LQ�(ULFR�0DULX�*XL]]R��³7KH�
(VVHQWLDO�0HVVDJH��&ODXGH�6KDQQRQ�DQG�WKH�0DNLQJ�RI�,QIRUPDWLRQ�
7KHRU\´��0DVWHU¶V�WKHVLV��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\���������
� Ƈ³,�&216,'(5�+2:�08&+�,1)250$7,21�,6352'8&('´��
&ODXGH�6KDQQRQ�WR�1RUEHUW�:LHQHU�����2FWREHU�������0DVVDFKXVHWWV�
,QVWLWXWH�RI�7HFKQRORJ\�$UFKLYHV��
� Ƈ³7+$7�620(�2)�86�6+28/'�9(1785(�72�(0%$5.´��
(UZLQ�6FKU|GLQJHU��:KDW�,V�/LIH"��UHSULQW�HG���&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV������������
� Ƈ³6&+5g',1*(5¶6�%22.�%(&$0(�$�.,1'�2)81&/(�
720¶6�&$%,1´��*XQWKHU�6��6WHQW��³7KDW�:DV�WKH�0ROHFXODU�%LRORJ\�7KDW�



:DV�´�6FLHQFH������QR��������������������
� Ƈ³:+(1�,6�$�3,(&(�2)�0$77(5�6$,'�72�%(�$/,9("´��(UZLQ�
6FKU|GLQJHU��:KDW�,V�/LIH"������
� Ƈ³7+(�67$%/(�67$7(�2)�$1�(1=<0(´��1RUEHUW�:LHQHU��
&\EHUQHWLFV��2U�&RQWURO�DQG�&RPPXQLFDWLRQ�LQ�WKH�$QLPDO�DQG�WKH�
0DFKLQH���QG�HG���&DPEULGJH��0DVV���0,7�3UHVV�������������
� Ƈ³72�387�,7�/(66�3$5$'2;,&$//<´��(UZLQ�6FKU|GLQJHU��
:KDW�,V�/LIH"������
� Ƈ³$�&203/(7(��'28%/(��&23<�2)�7+(�&2'(�6&5,37´��
,ELG�������
� Ƈ³,7�6((06�1(,7+(5�$'(48$7(�125�3266,%/(´��,ELG�������
� Ƈ³:(�%(/,(9(�$�*(1(²25�3(5+$36�7+(�:+2/(�
&+5202620(�),%(5´��,ELG�������
� Ƈ³7+(�',))(5(1&(�,1�6758&785(´��,ELG������P\�HPSKDVLV���
� Ƈ³7+(�/,9,1*�25*$1,60�+($/6�,76�2:1�:281'6´��/pRQ�
%ULOORXLQ��³/LIH��7KHUPRG\QDPLFV��DQG�&\EHUQHWLFV�´�����
� Ƈ+(�:527(�7+,6�,1�������/pRQ�%ULOORXLQ��³0D[ZHOO¶V�'HPRQ�
&DQQRW�2SHUDWH��,QIRUPDWLRQ�DQG�(QWURS\�´�LQ�+DUYH\�6��/HII�DQG�$QGUHZ�
)��5H[��HGV���0D[ZHOO¶V�'HPRQ���������
� Ƈ³0$;:(//¶6�'(021�',('�$7�7+(�$*(�2)���´��3HWHU�7��
/DQGVEHUJ��7KH�(QLJPD�RI�7LPH��%ULVWRO��$GDP�+LOJHU������������ 
10. LIFE’S OWN CODE�
�
� Ƈ³:+$7�/,(6�$7�7+(�+($57�2)�(9(5<�/,9,1*�7+,1*´��
5LFKDUG�'DZNLQV��7KH�%OLQG�:DWFKPDNHU��1HZ�<RUN��1RUWRQ���������
�����
� Ƈ³7+(�%,2/2*,67�0867�%(�$//2:('´��:��'��*XQQLQJ��
³3URJUHVVLRQ�DQG�5HWURJUHVVLRQ�´�7KH�3RSXODU�6FLHQFH�0RQWKO\���
�'HFHPEHU�������������Q���
� Ƈ³7+(�0267�1$Í9(�$1'�2/'(67�&21&(37,21´��:LOKHOP�
-RKDQQVHQ��³7KH�*HQRW\SH�&RQFHSWLRQ�RI�+HUHGLW\�´�$PHULFDQ�1DWXUDOLVW�
����QR�������������������
� Ƈ,7�0867�%(�48$17,=('��³'LVFRQWLQXLW\�DQG�FRQVWDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�µJHQHV¶�DUH�WKH�TXRWLGLDQ�EUHDG�RI�0HQGHOLVP�´�
$PHULFDQ�1DWXUDOLVW�����QR�������������������
� Ƈ³7+(�0,1,$785(�&2'(�6+28/'�35(&,6(/<�
&255(6321'´��(UZLQ�6FKU|GLQJHU��:KDW�,V�/LIH"��UHSULQW�HG��
�&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�������������



� Ƈ620(�2)�7+(�3+<6,&,676�12:�7851,1*�72�%,2/2*<��
+HQU\�4XDVWOHU��HG���(VVD\V�RQ�WKH�8VH�RI�,QIRUPDWLRQ�7KHRU\�LQ�%LRORJ\�
�8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV���������
� Ƈ³$�/,1($5�&2'('�7$3(�2)�,1)250$7,21´��6LGQH\�
'DQFRII�WR�+HQU\�4XDVWOHU�����-XO\�������TXRWHG�LQ�/LO\�(��.D\��:KR�
:URWH�WKH�%RRN�RI�/LIH��$�+LVWRU\�RI�WKH�*HQHWLF�&RGH��6WDQIRUG��&DOLI���
6WDQIRUG�8QLYHUVLW\�3UHVV��������������
� Ƈ180%(5�2)�%,76�5(35(6(17('�%<�$�6,1*/(�
%$&7(5,80��+HQU\�/LQVFKLW]��³7KH�,QIRUPDWLRQ�&RQWHQW�RI�D�%DFWHULDO�
&HOO�´�LQ�+HQU\�4XDVWOHU��HG���(VVD\V�RQ�WKH�8VH�RI�,QIRUPDWLRQ�7KHRU\�LQ�
%LRORJ\�������
� Ƈ³+<327+(7,&$/�,16758&7,216�72�%8,/'�$1�
25*$1,60´��6LGQH\�'DQFRII�DQG�+HQU\�4XDVWOHU��³7KH�,QIRUPDWLRQ�
&RQWHQW�DQG�(UURU�5DWH�RI�/LYLQJ�7KLQJV�´�LQ�+HQU\�4XDVWOHU��HG���(VVD\V�
RQ�WKH�8VH�RI�,QIRUPDWLRQ�7KHRU\�LQ�%LRORJ\�������
� Ƈ³7+(�(66(17,$/�&203/(;,7<�2)�$�6,1*/(�&(//´��,ELG���
�����
� Ƈ$1�2''�/,77/(�/(77(5��%RULV�(SKUXVVL��8UV�/HRSROG��-��'��
:DWVRQ��DQG�-��-��:HLJOH��³7HUPLQRORJ\�LQ�%DFWHULDO�*HQHWLFV�´�1DWXUH�
��������$SULO�������������
� Ƈ0($17�$6�$�-2.(��&I��6DKRWUD�6DUNDU��0ROHFXODU�0RGHOV�RI�
/LIH��&DPEULGJH��0DVV���0,7�3UHVV���������/LO\�(��.D\��:KR�:URWH�WKH�
%RRN�RI�/LIH"������+DUULHWW�(SKUXVVL�7D\ORU�WR�-RVKXD�/HGHUEHUJ����
6HSWHPEHU�������DQG�/HGHUEHUJ�DQQRWDWLRQ����$SULO�������LQ�/HGHUEHUJ�
SDSHUV��KWWS���SURILOHV�QOP�QLK�JRY�%%�$�-�5�5���DFFHVVHG����-DQXDU\�
�������DQG�-DPHV�'��:DWVRQ��*HQHV��*LUOV��DQG�*DPRZ��$IWHU�WKH�'RXEOH�
+HOL[��1HZ�<RUN��.QRSI�������������
� Ƈ*(1(6�0,*+7�/,(�,1�$�',))(5(17�68%67$1&(��,Q�
UHWURVSHFW��HYHU\RQH�XQGHUVWRRG�WKDW�WKLV�KDG�EHHQ�SURYHQ�LQ�������E\�
2VZDOG�$YHU\�DW�5RFNHIHOOHU�8QLYHUVLW\��1RW�PDQ\�UHVHDUFKHUV�ZHUH�
FRQYLQFHG�DW�WKH�WLPH��KRZHYHU��
� Ƈ³21(�2)�7+(�0267�&2<�67$7(0(176´��*XQWKHU�6��6WHQW��
³'1$�´�'DHGDOXV�����������������
� Ƈ³,7�+$6�127�(6&$3('�285�127,&(´��-DPHV�'��:DWVRQ�DQG�
)UDQFLV�&ULFN��³$�6WUXFWXUH�IRU�'HR[\ULERVH�1XFOHLF�$FLG�´�1DWXUH�����
�������������
� Ƈ³,7�)2//2:6�7+$7�,1�$�/21*�02/(&8/(´��-DPHV�'��
:DWVRQ�DQG�)UDQFLV�&ULFN��³*HQHWLFDO�,PSOLFDWLRQV�RI�WKH�6WUXFWXUH�RI�



'HR[\ULERQXFOHLF�$FLG�´�1DWXUH������������������
� Ƈ³'($5�'56��:$7621�	�&5,&.´��*HRUJH�*DPRZ�WR�-DPHV�'��
:DWVRQ�DQG�)UDQFLV�&ULFN����-XO\�������TXRWHG�LQ�/LO\�(��.D\��:KR�:URWH�
WKH�%RRN�RI�/LIH"�������5HSULQWHG�E\�SHUPLVVLRQ�RI�5��,JRU�*DPRZ��
� Ƈ³$6�,1�7+(�%5($.,1*�2)�(1(0<�0(66$*(6´��*HRUJH�
*DPRZ�WR�(��&KDUJDII����0D\�������,ELG��������
� Ƈ³%<�35,9$7(�,17(51$7,21$/�%86+�7(/(*5$3+´��
*XQWKHU�6��6WHQW��³'1$�´������
� Ƈ³3(23/(�','1¶7�1(&(66$5,/<%(/,(9(,1�7+(�&2'(´��
)UDQFLV�&ULFN��LQWHUYLHZ�ZLWK�+RUDFH�)UHHODQG�-XGVRQ�����1RYHPEHU�������
LQ�+RUDFH�)UHHODQG�-XGVRQ��7KH�(LJKWK�'D\�RI�&UHDWLRQ��0DNHUV�RI�WKH�
5HYROXWLRQ�LQ�%LRORJ\��1HZ�<RUN��6LPRQ�	�6FKXVWHU��������������
� Ƈ³$�/21*�180%(5�:5,77(1�,1�$�)285�',*,7$/�
6<67(0´��*HRUJH�*DPRZ��³3RVVLEOH�5HODWLRQ�%HWZHHQ�
'HR[\ULERQXFOHLF�$FLG�DQG�3URWHLQ�6WUXFWXUHV�´�1DWXUH������������������
� Ƈ³%(7:((1�7+(�&203/(;�0$&+,1(5<�,1�$�/,9,1*�
&(//´��'RXJODV�5��+RIVWDGWHU��³7KH�*HQHWLF�&RGH��$UELWUDU\"´��0DUFK�
�������LQ�0HWDPDJLFDO�7KHPDV��4XHVWLQJ�IRU�WKH�(VVHQFH�RI�0LQG�DQG�
3DWWHUQ��1HZ�<RUN��%DVLF�%RRNV��������������
� Ƈ³7+(�18&/(86�2)�$�/,9,1*�&(//�,6�$�6725(+286(�2)�
,1)250$7,21´��*HRUJH�*DPRZ��³,QIRUPDWLRQ�7UDQVIHU�LQ�WKH�/LYLQJ�
&HOO�´�6FLHQWLILF�$PHULFDQ������QR������2FWREHU������������
� Ƈ811(&(66$5<�,)�620(�75,3/(76�0$'(�³6(16(´��)UDQFLV�
&ULFN��³*HQHUDO�1DWXUH�RI�WKH�*HQHWLF�&RGH�IRU�3URWHLQV�´�1DWXUH���������
'HFHPEHU��������������
� Ƈ³7+(�6(48(1&(�2)�18&/(27,'(6�$6�$1�,1),1,7(�
0(66$*(´��6RORPRQ�:��*RORPE��%DVLO�*RUGRQ��DQG�/OR\G�5��:HOFK��
³&RPPD�)UHH�&RGHV�´�&DQDGLDQ�-RXUQDO�RI�0DWKHPDWLFV������������
���±�����TXRWHG�LQ�/LO\�(��.D\��:KR�:URWH�WKH�%RRN�RI�/LIH"�������
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*XQWKHU�6��6WHQW��³<RX�&DQ�7DNH�WKH�(WKLFV�2XW�RI�$OWUXLVP�%XW�<RX�
&DQ¶W�7DNH�WKH�$OWUXLVP�2XW�RI�(WKLFV�´�+DVWLQJV�&HQWHU�5HSRUW����QR����
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� Ƈ³72'$<�7+(�7(1'(1&<�,6�72�6$<´��0D[�'HOEU�FN��³$�
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11. INTO THE MEME POOL�
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�����
� Ƈ³$�:$*21�:,7+�632.('�:+((/6´��'DQLHO�&��'HQQHWW��
&RQVFLRXVQHVV�([SODLQHG��%RVWRQ��/LWWOH��%URZQ��������������
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&KDSHO�+LOO�OHFWXUH��2FWREHU�������
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%UDLQ�%XJV��$�1DWXUDO�+LVWRU\�RI�&XOWXUH�´�LQ�7KH�1DWXUH�RI�&XOWXUH��HG��
:DOWHU�$��.RFK��%RFKXP��*HUPDQ\��%RFKXP�������������
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� Ƈ)25�'(11(77��7+(�),567�)285�127(6��'DQLHO�&��'HQQHWW��
'DUZLQ¶V�'DQJHURXV�,GHD�������
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³2Q�WKH�/HQJWK�RI�3URJUDPV�IRU�&RPSXWLQJ�)LQLWH�%LQDU\�6HTXHQFHV�´�
-RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\�����������������
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6KLU\DHY��³.ROPRJRURY��/LIH�DQG�&UHDWLYH�$FWLYLWLHV�´�$QQDOV�RI�
3UREDELOLW\�����QR�����������������
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.ROPRJRURY�DQG�$��1�6KLU\DHY��.ROPRJRURY�LQ�3HUVSHFWLYH��WUDQV��
+DUROG�+��0F)DGHQ��+LVWRU\�RI�0DWKHPDWLFV�YRO������Q�S���$PHULFDQ�
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³&RPELQDWRULDO�)RXQGDWLRQV�RI�,QIRUPDWLRQ�7KHRU\�DQG�WKH�&DOFXOXV�RI�
3UREDELOLWLHV�´�5XVVLDQ�0DWKHPDWLFDO�6XUYH\V�����QR��������������±����
� Ƈ³7+(�,178,7,9(�',))(5(1&(�%(7:((1�µ6,03/(¶�$1'�
µ&203/,&$7('¶�´��³7KUHH�$SSURDFKHV�WR�WKH�'HILQLWLRQ�RI�WKH�&RQFHSW�
µ4XDQWLW\�RI�,QIRUPDWLRQ�¶�´�6HOHFWHG�:RUNV�RI�$��1��.ROPRJRURY�������
� Ƈ³$�1(:�&21&(37,21�2)�7+(�127,21�µ5$1'20¶´��³2Q�
WKH�/RJLFDO�)RXQGDWLRQV�RI�,QIRUPDWLRQ�7KHRU\�DQG�3UREDELOLW\�7KHRU\�´�
3UREOHPV�RI�,QIRUPDWLRQ�7UDQVPLVVLRQ����QR�������������±���
� Ƈ+(�'5($0('�2)�63(1',1*�+,6�/$67�<($56��9��,��$UQROG��
³2Q�$��1��.ROPRJRURY�´�LQ�$��1��.ROPRJRURY�DQG�$��1��6KLU\DHY��
.ROPRJRURY�LQ�3HUVSHFWLYH������
� Ƈ³7+(�3$5$'2;�25,*,1$//<�7$/.6�$%287�(1*/,6+´��
*UHJRU\�-��&KDLWLQ��7KLQNLQJ�$ERXW�*|GHO�DQG�7XULQJ��(VVD\V�RQ�
&RPSOH[LW\������±������6LQJDSRUH��:RUOG�6FLHQWLILF��������������
� Ƈ³,7�'2(61¶7�0$.(�$1<�',))(5(1&(�:+,&+�3$5$'2;´��
*UHJRU\�-��&KDLWLQ��³7KH�%HUU\�3DUDGR[�´�&RPSOH[LW\����QR����������������
³3DUDGR[HV�RI�5DQGRPQHVV�´�&RPSOH[LW\����QR��������������±����
� Ƈ³$%62/87(�&(57$,17<�,6�/,.(�*2'´��,QWHUYLHZ��*UHJRU\�-��
&KDLWLQ�����6HSWHPEHU�������
� Ƈ³*2'�127�21/<�3/$<6�',&(´��)RUHZRUG�WR�&ULVWLDQ�6��
&DOXGH��,QIRUPDWLRQ�DQG�5DQGRPQHVV��$Q�$OJRULWKPLF�3HUVSHFWLYH�
�%HUOLQ��6SULQJHU���������YLLL��



� Ƈ³&+$50,1*/<�&$3785('�7+(�(66(1&(´��-RVHSK�)RUG��
³'LUHFWLRQV�LQ�&ODVVLFDO�&KDRV�´�LQ�'LUHFWLRQV�LQ�&KDRV��HG��+DR�%DL�OLQ�
�6LQJDSRUH��:RUOG�6FLHQWLILF�������������
� Ƈ7+(�,1)250$7,21�3$&.,1*�352%/(0��5D\�-��6RORPRQRII��
³7KH�'LVFRYHU\�RI�$OJRULWKPLF�3UREDELOLW\�´�-RXUQDO�RI�&RPSXWHU�DQG�
6\VWHP�6FLHQFHV�����QR��������������±����
� Ƈ³7+5((�02'(/6�)25�7+(�'(6&5,37,21�2)�/$1*8$*(´��
1RDP�&KRPVN\��³7KUHH�0RGHOV�IRU�WKH�'HVFULSWLRQ�RI�/DQJXDJH�´�,5(�
7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\����QR���������������±����
� Ƈ³7+(�/$:6�2)�6&,(1&(�7+$7�+$9(�%((1�
',6&29(5('´��5D\�-��6RORPRQRII��³$�)RUPDO�7KHRU\�RI�,QGXFWLYH�
,QIHUHQFH�´�,QIRUPDWLRQ�DQG�&RQWURO����QR�������������±����
� Ƈ³&2&.7$,/�6+$.(5�$1'�6+$.,1*�9,*25286/<´��
)RUHZRUG�WR�&ULVWLDQ�6��&DOXGH��,QIRUPDWLRQ�DQG�5DQGRPQHVV��YLL��
� Ƈ³,7�,6�35()(5$%/(�72�&216,'(5�&20081,&$7,21´��
*UHJRU\�-��&KDLWLQ��³5DQGRPQHVV�DQG�0DWKHPDWLFDO�3URRI�´�LQ�
,QIRUPDWLRQ��5DQGRPQHVV�	�,QFRPSOHWHQHVV�����
� Ƈ³)520�7+(�($5/,(67�'$<6�2)�,1)250$7,21�7+(25<´��
&KDUOHV�+��%HQQHWW��³/RJLFDO�'HSWK�DQG�3K\VLFDO�&RPSOH[LW\�´�LQ�7KH�
8QLYHUVDO�7XULQJ�0DFKLQH��$�+DOI�&HQWXU\�6XUYH\��HG��5ROI�+HUNHQ�
�2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV������������±��� 
13. INFORMATION IS PHYSICAL�
�
� Ƈ³7+(�025(�(1(5*<��7+(�)$67(5�7+(�%,76�)/,3´��6HWK�
/OR\G��3URJUDPPLQJ�WKH�8QLYHUVH��1HZ�<RUN��.QRSI�������������
� Ƈ³+2:�','�7+,6�&20(�$%287"´��&KULVWRSKHU�$��)XFKV��
³4XDQWXP�0HFKDQLFV�DV�4XDQWXP�,QIRUPDWLRQ��DQG�2QO\�D�/LWWOH�0RUH��´�
DU;LY�TXDQW�SK��������Y�����0D\����������
� Ƈ³7+(�5($621�,6�6,03/(´��,ELG������
� Ƈ³,7�7($&+(6�86�«�7+$7�63$&(�&$1�%(�&5803/('´��
-RKQ�$UFKLEDOG�:KHHOHU�ZLWK�.HQQHWK�)RUG��*HRQV��%ODFN�+ROHV��DQG�
4XDQWXP�)RDP��$�/LIH�LQ�3K\VLFV��1HZ�<RUN��1RUWRQ��������������
� Ƈ³27+(5:,6(�387�«�(9(5<�,7´��³,W�IURP�%LW´�LQ�-RKQ�
$UFKLEDOG�:KHHOHU��$W�+RPH�LQ�WKH�8QLYHUVH��0DVWHUV�RI�0RGHUQ�3K\VLFV��
YRO�����1HZ�<RUN��$PHULFDQ�,QVWLWXWH�RI�3K\VLFV��������������
� Ƈ$�352%/(0�$526(�:+(1�67(3+(1�+$:.,1*��6WHSKHQ�
+DZNLQJ��³%ODFN�+ROH�([SORVLRQV"´�1DWXUH��������0DUFK��������
'2,���������������D�����±����



� Ƈ38%/,6+,1*�,7�:,7+�$�0,/'(5�7,7/(��6WHSKHQ�+DZNLQJ��
³7KH�%UHDNGRZQ�RI�3UHGLFWDELOLW\�LQ�*UDYLWDWLRQDO�&ROODSVH�´�3K\VLFDO�
5HYLHZ�'����������������±����*RUGRQ�%HORW�HW�DO���³7KH�+DZNLQJ�
,QIRUPDWLRQ�/RVV�3DUDGR[��7KH�$QDWRP\�RI�D�&RQWURYHUV\�´�%ULWLVK�
-RXUQDO�IRU�WKH�3KLORVRSK\�RI�6FLHQFH���������������±�����
� Ƈ³,1)250$7,21�/266�,6�+,*+/<�,1)(&7,286´��-RKQ�
3UHVNLOO��³%ODFN�+ROHV�DQG�,QIRUPDWLRQ��$�&ULVLV�LQ�4XDQWXP�3K\VLFV�´�
&DOWHFK�7KHRU\�6HPLQDU�����2FWREHU�������
KWWS���ZZZ�WKHRU\�FDOWHFK�HGX�aSUHVNLOO�WDONV�EODFNKROHV�SGI��DFFHVVHG����
0DUFK��������
� Ƈ³620(�3+<6,&,676�)((/�7+(�48(67,21´��-RKQ�3UHVNLOO��
³%ODFN�+ROHV�DQG�WKH�,QIRUPDWLRQ�3DUDGR[�´�6FLHQWLILF�$PHULFDQ��$SULO�
�����������
� Ƈ³,�7+,1.�7+(�,1)250$7,21�352%$%/<�*2(6�2))´��
4XRWHG�LQ�7RP�6LHJIULHG��7KH�%LW�DQG�WKH�3HQGXOXP��)URP�4XDQWXP�
&RPSXWLQJ�WR�0�7KHRU\²7KH�1HZ�3K\VLFV�RI�,QIRUPDWLRQ��1HZ�<RUN��
:LOH\�DQG�6RQV��������������
� Ƈ³7+(5(�,6�12�%$%<�81,9(56(´��6WHSKHQ�+DZNLQJ��
³,QIRUPDWLRQ�/RVV�LQ�%ODFN�+ROHV�´�3K\VLFDO�5HYLHZ�'���������������
� Ƈ7+(�³7+(502'<1$0,&6�2)�&20387$7,21´��&KDUOHV�+��
%HQQHWW��³1RWHV�RQ�WKH�+LVWRU\�RI�5HYHUVLEOH�&RPSXWDWLRQ�´�,%0�-RXUQDO�
RI�5HVHDUFK�DQG�'HYHORSPHQW�����������������
� Ƈ³&20387(56�«�0$<�%(�7+28*+7�2)�$6�(1*,1(6´��
&KDUOHV�+��%HQQHWW��³7KH�7KHUPRG\QDPLFV�RI�&RPSXWDWLRQ²D�5HYLHZ�´�
,QWHUQDWLRQDO�-RXUQDO�RI�7KHRUHWLFDO�3K\VLFV�����QR������������������
� Ƈ%$&.�2)�7+(�(19(/23(�&$/&8/$7,21��,ELG��
� Ƈ52/)�/$1'$8(5��³,QIRUPDWLRQ�,V�3K\VLFDO�´�3K\VLFV�7RGD\����
�0D\��������³,QIRUPDWLRQ�,V�,QHYLWDEO\�3K\VLFDO�´�LQ�$QWKRQ\�+��*��+H\��
HG���)H\QPDQ�DQG�&RPSXWDWLRQ��%RXOGHU��&ROR���:HVWYLHZ�3UHVV���������
����
� Ƈ675$,*+7�$1'�1$552:�2/'�,%0�7<3(��&KDUOHV�%HQQHWW��
TXRWHG�E\�*HRUJH�-RKQVRQ�LQ�³5ROI�/DQGDXHU��3LRQHHU�LQ�&RPSXWHU�
7KHRU\��'LHV�DW����´�7KH�1HZ�<RUN�7LPHV�����$SULO�������
� Ƈ³<28�0,*+7�6$<�7+,6�,6�7+(�5(9(1*(´��,QWHUYLHZ��
&KDUOHV�%HQQHWW�����2FWREHU�������
� Ƈ%(11(77�$1'�+,6�5(6($5&+�$66,67$17��-��$��6PROLQ��
³7KH�(DUO\�'D\V�RI�([SHULPHQWDO�4XDQWXP�&U\SWRJUDSK\�´�,%0�-RXUQDO�
RI�5HVHDUFK�DQG�'HYHORSPHQW��������������±����



� Ƈ³:(�6$<�7+,1*6�68&+�$6�µ$/,&(�6(1'6�%2%¶�´��%DUEDUD�
0��7HUKDO��³,V�(QWDQJOHPHQW�0RQRJDPRXV"´�,%0�-RXUQDO�RI�5HVHDUFK�
DQG�'HYHORSPHQW�����QR��������������±����
� Ƈ)2//2:,1*�$1�,175,&$7(�$1'�&203/(;�35272&2/��
$�GHWDLOHG�H[SODQDWLRQ�FDQ�EH�IRXQG�LQ�6LPRQ�6LQJK��7KH�&RGH�%RRN��7KH�
6HFUHW�+LVWRU\�RI�&RGHV�DQG�&RGHEUHDNLQJ��/RQGRQ��)RXUWK�(VWDWH���������
LW�WDNHV�WHQ�SDJHV�RI�H[TXLVLWH�SURVH��EHJLQQLQJ�DW������
� Ƈ³67$1'�%<��,¶//�7(/(3257�<28�620(�*28/$6+´��,%0�
DGYHUWLVHPHQW��6FLHQWLILF�$PHULFDQ��)HEUXDU\���������±���$QWKRQ\�+��*��
+H\��HG���)H\QPDQ�DQG�&RPSXWDWLRQ��[LLL��7RP�6LHJIULHG��7KH�%LW�DQG�WKH�
3HQGXOXP������
� Ƈ³81)25781$7(/<�7+(�35(3267(5286�
63(//,1*48%,7´��1��'DYLG�0HUPLQ��4XDQWXP�&RPSXWHU�6FLHQFH��$Q�
,QWURGXFWLRQ��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV������������
� Ƈ³&$1�48$1780�0(&+$1,&$/�'(6&5,37,21�2)�
3+<6,&$/�5($/,7<´��3K\VLFDO�5HYLHZ���������������±����
� Ƈ³(,167(,1�+$6�21&(�$*$,1�(;35(66('�+,06(/)´��
:ROIJDQJ�3DXOL�WR�:HUQHU�+HLVHQEHUJ�����-XQH�������TXRWHG�LQ�/RXLVD�
*LOGHU��7KH�$JH�RI�(QWDQJOHPHQW��:KHQ�4XDQWXP�3K\VLFV�:DV�5HERUQ�
�1HZ�<RUN��.QRSI��������������
� Ƈ³7+$7�:+,&+�5($//<�(;,676�,1�%´��$OEHUW�(LQVWHLQ�WR�0D[�
%RUQ��0DUFK�������LQ�7KH�%RUQ�(LQVWHLQ�/HWWHUV��WUDQV��,UHQH�%RUQ��1HZ�
<RUN��:DONHU��������������
� Ƈ,7�722.�0$1<�025(�<($56�%()25(�7+(�/$77(5��$VKHU�
3HUHV��³(LQVWHLQ��3RGROVN\��5RVHQ��DQG�6KDQQRQ�´�
DU;LY�TXDQW�SK���������Y���������
� Ƈ³7(50,12/2*<�&$1�6$<�,7�$//´��&KULVWRSKHU�$��)XFKV��
³4XDQWXP�0HFKDQLFV�DV�4XDQWXP�,QIRUPDWLRQ��DQG�2QO\�D�/LWWOH�0RUH´��
DU;LY��TXDQW�SK�����������Y������0DUFK����������
� Ƈ%(11(77�387�(17$1*/(0(17�72�:25.��&KDUOHV�+��
%HQQHWW�HW�DO���³7HOHSRUWLQJ�DQ�8QNQRZQ�4XDQWXP�6WDWH�9LD�'XDO�
&ODVVLFDO�DQG�(LQVWHLQ�3RGROVN\�5RVHQ�&KDQQHOV�´�3K\VLFDO�5HYLHZ�
/HWWHUV������������������
� Ƈ³6(&5(7��6(&5(7��&/26(�7+(�'2256´��5LFKDUG�)H\QPDQ��
³6LPXODWLQJ�3K\VLFV�ZLWK�&RPSXWHUV�´�LQ�$QWKRQ\�+��*��+H\��HG���
)H\QPDQ�DQG�&RPSXWDWLRQ�������
� Ƈ³)(<10$1¶6�,16,*+7´��,QWHUYLHZ��&KDUOHV�+��%HQQHWW�����
2FWREHU�������



� Ƈ³$�35(77<�0,6(5$%/(�63(&,0(1´��1��'DYLG�0HUPLQ��
4XDQWXP�&RPSXWHU�6FLHQFH������
� Ƈ56$�(1&5<37,21��QDPHG�DIWHU�LWV�LQYHQWRUV��5RQ�5LYHVW��$GL�
6KDPLU��DQG�/HQ�$GOHPDQ��
� Ƈ7+(<�(67,0$7('�7+$7�7+(�&20387$7,21��7��.OHLQMXQJ��
.��$RNL��-��)UDQNH��HW�DO���³)DFWRUL]DWLRQ�RI�D�����ELW�56$�PRGXOXV�´�
(SULQW�DUFKLYH�QR������������������
� Ƈ³48$1780�&20387(56�:(5(�%$6,&$//<�$�
5(92/87,21´��'RULW�$KDURQRY��SDQHO�GLVFXVVLRQ�³+DUQHVVLQJ�
4XDQWXP�3K\VLFV�´���2FWREHU�������3HULPHWHU�,QVWLWXWH��:DWHUORR��
2QWDULR��DQG�H�PDLO�PHVVDJH����)HEUXDU\�������
� Ƈ³0$1<�3(23/(�&$1�5($'�$�%22.´��&KDUOHV�+��%HQQHWW��
³3XEOLFLW\��3ULYDF\��DQG�3HUPDQHQFH�RI�,QIRUPDWLRQ�´�LQ�4XDQWXP�
&RPSXWLQJ��%DFN�$FWLRQ��$,3�&RQIHUHQFH�3URFHHGLQJ�������������HG��
'HEDEUDWD�*RVZDPL��0HOYLOOH��1�<���$PHULFDQ�,QVWLWXWH�RI�3K\VLFV���
���±����
� Ƈ³,)�6+$1121�:(5(�$5281'�12:´��&KDUOHV�+��%HQQHWW��
LQWHUYLHZ�����2FWREHU�������
� Ƈ³72�:25.�287�$//�7+(�3266,%/(�0,5525('�52206´��
6KDQQRQ�LQWHUYLHZ�ZLWK�$QWKRQ\�/LYHUVLGJH��2PQL��$XJXVW��������LQ�
&ODXGH�(OZRRG�6KDQQRQ��&ROOHFWHG�3DSHUV��HG��1��-��$��6ORDQH�DQG�$DURQ�
'��:\QHU��1HZ�<RUN��,(((�3UHVV���������[[[LL��
� Ƈ$�02'(67�72�'2�/,67��-RKQ�$UFKLEDOG�:KHHOHU��³,QIRUPDWLRQ��
3K\VLFV��4XDQWXP��7KH�6HDUFK�IRU�/LQNV�´�3URFHHGLQJV�RI�WKH�7KLUG�
,QWHUQDWLRQDO�6\PSRVLXP�RQ�WKH�)RXQGDWLRQV�RI�4XDQWXP�0HFKDQLFV�
������������ 
14. AFTER THE FLOOD�
�
� Ƈ³683326(�:,7+,1�(9(5<�%22.´��+LODU\�0DQWHO��:ROI�+DOO�
�1HZ�<RUN��+HQU\�+ROW��������������
� Ƈ³7+(�81,9(56(��:+,&+�27+(56�&$//�7+(�/,%5$5<�´��
-RUJH�/XLV�%RUJHV��³7KH�/LEUDU\�RI�%DEHO�´�LQ�/DE\ULQWKV��6HOHFWHG�
6WRULHV�DQG�2WKHU�:ULWLQJV��1HZ�<RUN��1HZ�'LUHFWLRQV�������������
� Ƈ³,7�,6�&21-(&785('�7+$7�7+,6�%5$9(�1(:�:25/'´��
-RUJH�/XLV�%RUJHV��³7O|Q��8TEDU��2UELV�7HUWLXV�´�LQ�/DE\ULQWKV�����
� Ƈ³285�+(5(6,$5&+�81&/(´��:LOOLDP�*LEVRQ��³$Q�,QYLWDWLRQ�´�
LQWURGXFWLRQ�WR�/DE\ULQWKV��[LL��
� Ƈ³:+$7�$�675$1*(�&+$26´��&KDUOHV�%DEEDJH��7KH�1LQWK�



%ULGJHZDWHU�7UHDWLVH��$�)UDJPHQW���QG�HG���/RQGRQ��-RKQ�0XUUD\���������
�����
� Ƈ³12�7+28*+7�&$1�3(5,6+´��(GJDU�$OODQ�3RH��³7KH�3RZHU�RI�
:RUGV´���������LQ�3RHWU\�DQG�7DOHV��1HZ�<RUN��/LEUDU\�RI�$PHULFD��
����������±����
� Ƈ³,7�:28/'�(0%5$&(�,1�7+(�6$0(�)2508/$´��
3LHUUH�6LPRQ�/DSODFH��$�3KLORVRSKLFDO�(VVD\�RQ�3UREDELOLWLHV��WUDQV��
)UHGHULFN�:LOVRQ�7UXVFRWW�DQG�)UHGHULFN�/LQFROQ�(PRU\��1HZ�<RUN��
'RYHU���������
� Ƈ³,1�7851,1*�285�9,(:6´��&KDUOHV�%DEEDJH��7KH�1LQWK�
%ULGJHZDWHU�7UHDWLVH������
� Ƈ³7+(�$57�2)�3+272*(1,&�'5$:,1*´��1DWKDQLHO�3DUNHU�
:LOOLV��³7KH�3HQFLO�RI�1DWXUH��$�1HZ�'LVFRYHU\�´�7KH�&RUVDLU����QR����
�$SULO������������
� Ƈ³,1�)$&7��7+(5(�,6�$�*5($7�$/%80�2)�%$%(/´��,ELG�������
� Ƈ³7+(�6<67(0�2)�7+(�µ81,9(56(�$6�$�:+2/(¶�´��$ODQ�0��
7XULQJ��³&RPSXWLQJ�0DFKLQHU\�DQG�,QWHOOLJHQFH�´�0LQGV�DQG�0DFKLQHV�
����QR�������������������
� Ƈ³68&+�$�%/$=(�2)�.12:/('*(�$1'�',6&29(5<´��+��*��
:HOOV��$�6KRUW�+LVWRU\�RI�WKH�:RUOG��6DQ�'LHJR��%RRN�7UHH�������������
� Ƈ³7+(�520$16�%8517�7+(�%22.6�2)�7+(�-(:6´��,VDDF�
'LVUDHOL��&XULRVLWLHV�RI�/LWHUDWXUH��/RQGRQ��5RXWOHGJH�	�6RQV�������������
� Ƈ³$//�7+(�/267�3/$<6�2)�7+(�$7+(1,$16�´��7RP�
6WRSSDUG��$UFDGLD��/RQGRQ��6DPXHO�)UHQFK�������������
� Ƈ³,)�<28�:$17�72�:5,7(�$%287�)2/./25(´��³:LNLSHGLD��
5HTXHVWHG�$UWLFOHV�´�
KWWS���ZHE�DUFKLYH�RUJ�ZHE����������������ZZZ�ZLNLSHGLD�FRP�ZLNL�5
HTXHVWHGBDUWLFOHV��DFFHVVHG���$SULO��������
� Ƈ³$*,1*�,6�:+$7�<28�*(7´��4XRWHG�E\�1LFKROVRQ�%DNHU�LQ�
³7KH�&KDUPV�RI�:LNLSHGLD�´�1HZ�<RUN�5HYLHZ�RI�%RRNV�����QR��������
0DUFK��������7KH�VDPH�DQRQ\PRXV�XVHU�ODWHU�VWUXFN�DJDLQ��YDQGDOL]LQJ�
WKH�HQWULHV�RQ�DQJLRSODVW\�DQG�6LJPXQG�)UHXG��
� Ƈ³,7�+$6�1(9(5�%((1�635($'�287��<(7´��/HZLV�&DUUROO��
6\OYLH�DQG�%UXQR�&RQFOXGHG��/RQGRQ��0DFPLOODQ��������������
� Ƈ³7+,6�,6�$1�2%-(&7�,1�63$&(��$1'�,¶9(�6((1�,7´��
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3RUW�:DVKLQJWRQ��1�<���.HQQLNDW�3UHVV��������
� %X[WRQ��+��:���DQG�$QWKRQ\�+\PDQ��0HPRLU�RI�WKH�/LIH�DQG�
/DERXUV�RI�WKH�/DWH�&KDUOHV�%DEEDJH�(VT���)�5�6��9RO�����RI�WKH�&KDUOHV�
%DEEDJH�,QVWLWXWH�5HSULQW�6HULHV�IRU�WKH�+LVWRU\�RI�&RPSXWLQJ��&DPEULGJH��
0DVV���0,7�3UHVV��������
� &DOXGH��&ULVWLDQ�6��,QIRUPDWLRQ�DQG�5DQGRPQHVV��$Q�$OJRULWKPLF�
3HUVSHFWLYH��%HUOLQ��6SULQJHU��������
� &DOXGH��&ULVWLDQ�6���DQG�*UHJRU\�-��&KDLWLQ��5DQGRPQHVV�DQG�
&RPSOH[LW\��)URP�/HLEQL]�WR�&KDLWLQ��6LQJDSRUH��+DFNHQVDFN��1�-���
:RUOG�6FLHQWLILF��������
� &DPSEHOO�.HOO\��0DUWLQ��³&KDUOHV�%DEEDJH¶V�7DEOH�RI�/RJDULWKPV�
�������´�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ���������������±����
� &DPSEHOO�.HOO\��0DUWLQ��DQG�:LOOLDP�$VSUD\��&RPSXWHU��$�+LVWRU\�
RI�WKH�,QIRUPDWLRQ�0DFKLQH��1HZ�<RUN��%DVLF�%RRNV��������
� &DPSEHOO�.HOO\��0DUWLQ��0DU\�&URDUNHQ��5D\PRQG�)ORRG��DQG�
(OHDQRU�5REVRQ��HGV��7KH�+LVWRU\�RI�0DWKHPDWLFDO�7DEOHV��)URP�6XPHU�WR�
6SUHDGVKHHWV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� &DPSEHOO��-HUHP\��*UDPPDWLFDO�0DQ��,QIRUPDWLRQ��(QWURS\��
/DQJXDJH��DQG�/LIH��1HZ�<RUN��6LPRQ�	�6FKXVWHU��������
� &DPSEHOO��5REHUW�9��'��³(YROXWLRQ�RI�$XWRPDWLF�&RPSXWDWLRQ�´�,Q�
3URFHHGLQJV�RI�WKH������$&0�1DWLRQDO�0HHWLQJ��3LWWVEXUJK�����±����
1HZ�<RUN��$&0��������
� &DUU��1LFKRODV��7KH�%LJ�6ZLWFK��5HZLULQJ�WKH�:RUOG��IURP�(GLVRQ�WR�
*RRJOH��1HZ�<RUN��1RUWRQ��������
� ²²²��7KH�6KDOORZV��:KDW�WKH�,QWHUQHW�,V�'RLQJ�WR�2XU�%UDLQV��
1HZ�<RUN��1RUWRQ��������
� &DUULQJWRQ��-RKQ�)��$�&RPSDUDWLYH�6WXG\�RI�6RPH�&HQWUDO�$IULFDQ�
*RQJ�/DQJXDJHV��%UXVVHOV��)DON��*��YDQ�&DPSHQKRXW��������
� ²²²��7KH�7DONLQJ�'UXPV�RI�$IULFD��/RQGRQ��&DUH\�.LQJVJDWH��
������
� ²²²��/D�9RL[�GHV�WDPERXUV��FRPPHQW�FRPSUHQGUH�OH�ODQJDJH�
WDPERXULQp�G¶$IULTXH��.LQVKDVD��&HQWUH�3URWHVWDQW�G¶eGLWLRQV�HW�GH�
'LIIXVLRQ��������
� &DVVRQ��+HUEHUW�1��7KH�+LVWRU\�RI�WKH�7HOHSKRQH��&KLFDJR��$��&��



0F&OXUJ��������
� &DZGUH\��5REHUW��$�7DEOH�$OSKDEHWLFDOO�RI�+DUG�8VXDO�(QJOLVK�
:RUGV���������WKH�)LUVW�(QJOLVK�'LFWLRQDU\��*DLQHVYLOOH��)OD���6FKRODUV¶�
)DFVLPLOHV�	�5HSULQWV��������
� &HUX]]L��3DXO��$�+LVWRU\�RI�0RGHUQ�&RPSXWLQJ��&DPEULGJH��0DVV���
0,7�3UHVV��������
� &KDLWLQ��*UHJRU\�-��³2Q�WKH�/HQJWK�RI�3URJUDPV�IRU�&RPSXWLQJ�
)LQLWH�%LQDU\�6HTXHQFHV�´�-RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWLQJ�
0DFKLQHU\���������������±����
� ²²²��³,QIRUPDWLRQ�7KHRUHWLF�&RPSXWDWLRQDO�&RPSOH[LW\�´�,(((�
7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\��������������±����
� ²²²��,QIRUPDWLRQ��5DQGRPQHVV�	�,QFRPSOHWHQHVV��3DSHUV�RQ�
$OJRULWKPLF�,QIRUPDWLRQ�7KHRU\��6LQJDSRUH��:RUOG�6FLHQWLILF��������
� ²²²��$OJRULWKPLF�,QIRUPDWLRQ�7KHRU\��&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV��������
� ²²²��$W�+RPH�LQ�WKH�8QLYHUVH��:RRGEXU\��1�<���$PHULFDQ�
,QVWLWXWH�RI�3K\VLFV��������
� ²²²��&RQYHUVDWLRQV�ZLWK�D�0DWKHPDWLFLDQ��/RQGRQ��6SULQJHU��
������
� ²²²��0HWD�0DWK��7KH�4XHVW�IRU�2PHJD��1HZ�<RUN��3DQWKHRQ��
������
� ²²²��³7KH�/LPLWV�RI�5HDVRQ�´�6FLHQWLILF�$PHULFDQ������QR����
�0DUFK������������
� ²²²��7KLQNLQJ�$ERXW�*|GHO�DQG�7XULQJ��(VVD\V�RQ�&RPSOH[LW\��
����±������6LQJDSRUH��:RUOG�6FLHQWLILF��������
� &KDQGOHU��$OIUHG�'���DQG�&RUWDGD��-DPHV�:���HGV��³$�1DWLRQ�
7UDQVIRUPHG�%\�,QIRUPDWLRQ��+RZ�,QIRUPDWLRQ�+DV�6KDSHG�WKH�8QLWHG�
6WDWHV�IURP�&RORQLDO�7LPHV�WR�WKH�3UHVHQW�´���������
� &KHQWVRY��1LFRODL�1��³7KH�8QIDWKRPDEOH�,QIOXHQFH�RI�.ROPRJRURY�´�
7KH�$QQDOV�RI�6WDWLVWLFV�����QR���������������±����
� &KHUU\��(��&ROLQ��³$�+LVWRU\�RI�WKH�7KHRU\�RI�,QIRUPDWLRQ�´�
7UDQVDFWLRQV�RI�WKH�,5(�3URIHVVLRQDO�*URXS�RQ�,QIRUPDWLRQ�7KHRU\����QR��
������������±����
� ²²²��2Q�+XPDQ�&RPPXQLFDWLRQ��&DPEULGJH��0DVV���0,7�3UHVV��
������
� &KRPVN\��1RDP��³7KUHH�0RGHOV�IRU�WKH�'HVFULSWLRQ�RI�/DQJXDJH�´�
,5(�7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\����QR���������������±����
� ²²²��5HIOHFWLRQV�RQ�/DQJXDJH��1HZ�<RUN��3DQWKHRQ��������



� &KULVOH\��5RQDOG��HG��$UWLILFLDO�,QWHOOLJHQFH��&ULWLFDO�&RQFHSWV��
/RQGRQ��5RXWOHGJH��������
� &KXUFK��$ORQ]R��³2Q�WKH�&RQFHSW�RI�D�5DQGRP�6HTXHQFH�´�%XOOHWLQ�
RI�WKH�$PHULFDQ�0DWKHPDWLFDO�6RFLHW\�����QR���������������±����
� &KXUFKODQG��3DWULFLD�6���DQG�7HUUHQFH�-��6HMQRZVNL��7KH�
&RPSXWDWLRQDO�%UDLQ��&DPEULGJH��0DVV���0,7�3UHVV��������
� &LOLEUDVL��5XGL��DQG�3DXO�9LWDQ\L��³$XWRPDWLF�0HDQLQJ�'LVFRYHU\�
8VLQJ�*RRJOH�´�DU;LY�FV�&/���������Y���������
� &ODQFK\��0��7��)URP�0HPRU\�WR�:ULWWHQ�5HFRUG��(QJODQG��
����±������&DPEULGJH��0DVV���+DUYDUG�8QLYHUVLW\�3UHVV��������
� &ODUNH��5RJHU�7��³7KH�'UXP�/DQJXDJH�RI�WKH�7XPED�3HRSOH�´�
$PHULFDQ�-RXUQDO�RI�6RFLRORJ\�����QR��������������±����
� &OD\WRQ��-D\��&KDUOHV�'LFNHQV�LQ�&\EHUVSDFH��7KH�$IWHUOLIH�RI�WKH�
1LQHWHHQWK�&HQWXU\�LQ�3RVWPRGHUQ�&XOWXUH��2[IRUG��2[IRUG�8QLYHUVLW\�
3UHVV��������
� &OHUNH��$JQHV�0��7KH�+HUVFKHOV�DQG�0RGHUQ�$VWURQRP\��1HZ�<RUN��
0DFPLOODQ��������
� &RH��/HZLV��7KH�7HOHJUDSK��$�+LVWRU\�RI�0RUVH¶V�,QYHQWLRQ�DQG�,WV�
3UHGHFHVVRUV�LQ�WKH�8QLWHG�6WDWHV��-HIIHUVRQ��1�&���0F)DUODQG��������
� &ROWRQ��)��%DUURZV��³7KH�0LUDFOH�RI�7DONLQJ�E\�7HOHSKRQH�´�
1DWLRQDO�*HRJUDSKLF���������������±�����
� &RQZD\��)OR��DQG�-LP�6LHJHOPDQ��'DUN�+HUR�RI�WKH�,QIRUPDWLRQ�$JH��
,Q�6HDUFK�RI�1RUEHUW�:LHQHU��WKH�)DWKHU�RI�&\EHUQHWLFV��1HZ�<RUN��%DVLF�
%RRNV��������
� &RRNH��:LOOLDP�)RWKHUJLOO��7KH�(OHFWULF�7HOHJUDSK��:DV�,W�,QYHQWHG�
E\�3URIHVVRU�:KHDWVWRQH"�/RQGRQ��:��+��6PLWK�	�6RQ��������
� &RRWH��(GPXQG��7KH�(QJOLVK�6FKRROH�PDLVWHU��/RQGRQ��5DOSK�
-DFNVRQ�	�5REHUW�'H[WHU��������
� &RUGHVFKL��5REHUWR��7KH�'LVFRYHU\�RI�WKH�$UWLILFLDO��%HKDYLRU��0LQG��
DQG�0DFKLQHV�%HIRUH�DQG�%H\RQG�&\EHUQHWLFV��'RUGUHFKW��1HWKHUODQGV��
6SULQJHU��������
� &RUWDGD��-DPHV�:��%HIRUH�WKH�&RPSXWHU��3ULQFHWRQ��1�-���3ULQFHWRQ�
8QLYHUVLW\�3UHVV��������
� &RYHU��7KRPDV�0���3HWHU�*DFV��DQG�5REHUW�0��*UD\��³.ROPRJRURY¶V�
&RQWULEXWLRQV�WR�,QIRUPDWLRQ�7KHRU\�DQG�$OJRULWKPLF�&RPSOH[LW\�´�7KH�
$QQDOV�RI�3UREDELOLW\�����QR���������������±����
� &UDYHQ��.HQQHWK��-RQDWKDQ�6ZLIW�DQG�WKH�0LOOHQQLXP�RI�0DGQHVV��
7KH�,QIRUPDWLRQ�$JH�LQ�6ZLIW¶V�7DOH�RI�D�7XE��/HLGHQ��1HWKHUODQGV��(��-��



%ULOO��������
� &ULFN��)UDQFLV��³2Q�3URWHLQ�6\QWKHVLV�´�6\PSRVLXP�RI�WKH�6RFLHW\�IRU�
([SHULPHQWDO�%LRORJ\���������������±����
� ²²²��³&HQWUDO�'RJPD�RI�0ROHFXODU�%LRORJ\�´�1DWXUH�������������
���±����
� ²²²��:KDW�0DG�3XUVXLW��1HZ�<RUN��%DVLF�%RRNV��������
� &URDUNHQ��0DU\��³7DEXODWLQJ�WKH�+HDYHQV��&RPSXWLQJ�WKH�1DXWLFDO�
$OPDQDF�LQ���WK�&HQWXU\�(QJODQG�´�,(((�$QQDOV�RI�WKH�+LVWRU\�RI�
&RPSXWLQJ�����QR��������������±����
� ²²²��³0DU\�(GZDUGV��&RPSXWLQJ�IRU�D�/LYLQJ�LQ���WK�&HQWXU\�
(QJODQG�´�,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ�����QR�����������
�±����
� &URZOH\��'DYLG��DQG�3DXO�+H\HU��HGV��&RPPXQLFDWLRQ�LQ�+LVWRU\��
7HFKQRORJ\��&XOWXUH��6RFLHW\��%RVWRQ��$OO\Q�DQG�%DFRQ��������
� &URZOH\��'DYLG��DQG�'DYLG�0LWFKHOO��HGV��&RPPXQLFDWLRQ�7KHRU\�
7RGD\��6WDQIRUG��&DOLI���6WDQIRUG�8QLYHUVLW\�3UHVV��������
� 'DO\��/OR\G�:��&RQWULEXWLRQV�WR�D�+LVWRU\�RI�$OSKDEHWLFL]DWLRQ�LQ�
$QWLTXLW\�DQG�WKH�0LGGOH�$JHV��%UXVVHOV��/DWRPXV��������
� 'DQLHOVVRQ��8OI�+���DQG�0DUFHOR�6FKLIIHU��³4XDQWXP�0HFKDQLFV��
&RPPRQ�6HQVH��DQG�WKH�%ODFN�+ROH�,QIRUPDWLRQ�3DUDGR[�´�3K\VLFDO�
5HYLHZ�'�����QR�����������������±����
� 'DUURZ��.DUO�.��³(QWURS\�´�3URFHHGLQJV�RI�WKH�$PHULFDQ�
3KLORVRSKLFDO�6RFLHW\�����QR���������������±����
� 'DYLV��0DUWLQ��7KH�8QLYHUVDO�&RPSXWHU��7KH�5RDG�IURP�/HLEQL]�WR�
7XULQJ��1HZ�<RUN��1RUWRQ��������
� 'DZNLQV��5LFKDUG��³,Q�'HIHQFH�RI�6HOILVK�*HQHV�´�3KLORVRSK\�����QR��
���������������±����
� ²²²��7KH�%OLQG�:DWFKPDNHU��1HZ�<RUN��1RUWRQ��������
� ²²²��7KH�([WHQGHG�3KHQRW\SH��5HY��HG��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV��������
� ²²²��7KH�6HOILVK�*HQH����WK�DQQLYHUVDU\�HGLWLRQ��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV��������
� 'H�&KDGDUHYLDQ��6RUD\D��³7KH�6HOILVK�*HQH�DW�����7KH�2ULJLQ�DQG�
&DUHHU�RI�D�%RRN�DQG�,WV�7LWOH�´�1RWHV�DQG�5HFRUGV�RI�WKH�5R\DO�6RFLHW\�
�������������±����
� 'H�0RUJDQ��$XJXVWXV��$ULWKPHWLFDO�%RRNV��)URP�WKH�,QYHQWLRQ�RI�
3ULQWLQJ�WR�WKH�3UHVHQW�7LPH��/RQGRQ��7D\ORU�	�:DOWRQ��������
� 'H�0RUJDQ��6RSKLD�(OL]DEHWK��0HPRLU�RI�$XJXVWXV�'H�0RUJDQ��



/RQGRQ��/RQJPDQV��*UHHQ��������
� 'HOEU�FN��0D[��³$�3K\VLFLVW�/RRNV�DW�%LRORJ\�´�7UDQVDFWLRQV�RI�WKH�
&RQQHFWLFXW�$FDGHP\�RI�$UWV�DQG�6FLHQFHV���������������±����
� 'HOLXV��-XDQ�'��³2I�0LQG�0HPHV�DQG�%UDLQ�%XJV��D�1DWXUDO�+LVWRU\�
RI�&XOWXUH�´�,Q�7KH�1DWXUH�RI�&XOWXUH��HGLWHG�E\�:DOWHU�$��.RFK��%RFKXP��
*HUPDQ\��%RFKXP��������
� 'HQELJK��.��*���DQG�-��6��'HQELJK��(QWURS\�LQ�5HODWLRQ�WR�,QFRPSOHWH�
.QRZOHGJH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 'HQQHWW��'DQLHO�&��³0HPHV�DQG�WKH�([SORLWDWLRQ�RI�,PDJLQDWLRQ�´�
-RXUQDO�RI�$HVWKHWLFV�DQG�$UW�&ULWLFLVP���������������±����
� ²²²��&RQVFLRXVQHVV�([SODLQHG��%RVWRQ��/LWWOH��%URZQ��������
� ²²²��'DUZLQ¶V�'DQJHURXV�,GHD��(YROXWLRQ�DQG�WKH�0HDQLQJV�RI�
/LIH��1HZ�<RUN��6LPRQ�	�6FKXVWHU��������
� ²²²��%UDLQFKLOGUHQ��(VVD\V�RQ�'HVLJQLQJ�0LQGV��&DPEULGJH��
0DVV���0,7�3UHVV��������
� 'HVPRQG��$GULDQ��DQG�-DPHV�0RRUH��'DUZLQ��/RQGRQ��0LFKDHO�
-RVHSK��������
� 'tD]�9HUD��-DYLHU�(��$�&KDQJLQJ�:RUOG�RI�:RUGV��6WXGLHV�LQ�(QJOLVK�
+LVWRULFDO�/H[LFRJUDSK\��/H[LFRORJ\�DQG�6HPDQWLFV��$PVWHUGDP��5RGRSL��
������
� 'LOWV��0DULRQ�0D\��7KH�7HOHSKRQH�LQ�D�&KDQJLQJ�:RUOG��1HZ�<RUN��
/RQJPDQV��*UHHQ��������
� 'LULQJHU��'DYLG��DQG�5HLQKROG�5HJHQVEXUJHU��7KH�$OSKDEHW��$�.H\�
WR�WKH�+LVWRU\�RI�0DQNLQG���G�HG��1HZ�<RUN��)XQN�	�:DJQDOOV��������
� 'UHWVNH��)UHG�,��.QRZOHGJH�DQG�WKH�)ORZ�RI�,QIRUPDWLRQ��&DPEULGJH��
0DVV���0,7�3UHVV��������
� 'XDQH��$OH[DQGHU��³6LJKW�DQG�6LJQDOOLQJ�LQ�WKH�1DY\�´�3URFHHGLQJV�
RI�WKH�$PHULFDQ�3KLORVRSKLFDO�6RFLHW\�����QR���������������±����
� 'XEEH\��-��0��7KH�0DWKHPDWLFDO�:RUN�RI�&KDUOHV�%DEEDJH��
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 'XSX\��-HDQ�3LHUUH��7KH�0HFKDQL]DWLRQ�RI�WKH�0LQG��2Q�WKH�2ULJLQV�
RI�&RJQLWLYH�6FLHQFH��7UDQVODWHG�E\�0��%��'H%HYRLVH��3ULQFHWRQ��1�-���
3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
� '\VRQ��*HRUJH�%��'DUZLQ�$PRQJ�WKH�0DFKLQHV��7KH�(YROXWLRQ�RI�
*OREDO�,QWHOOLJHQFH��&DPEULGJH��0DVV���3HUVHXV��������
� (FR��8PEHUWR��7KH�6HDUFK�IRU�WKH�3HUIHFW�/DQJXDJH��7UDQVODWHG�E\�
-DPHV�)HQWUHVV��0DOGHQ��0DVV���%ODFNZHOO��������
� (GZDUGV��3��1��7KH�&ORVHG�:RUOG��&RPSXWHUV�DQG�WKH�3ROLWLFV�RI�



'LVFRXUVH�LQ�&ROG�:DU�$PHULFD��&DPEULGJH��0DVV���0,7�3UHVV��������
� (LVHQVWHLQ��(OL]DEHWK�/��³&OLR�DQG�&KURQRV��$Q�(VVD\�RQ�WKH�0DNLQJ�
DQG�%UHDNLQJ�RI�+LVWRU\�%RRN�7LPHV�´�,Q�+LVWRU\�DQG�7KHRU\�VXSSO�����
+LVWRU\�DQG�WKH�&RQFHSW�RI�7LPH�����������±����
� ²²²��7KH�3ULQWLQJ�3UHVV�DV�DQ�$JHQW�RI�&KDQJH��&RPPXQLFDWLRQV�
DQG�&XOWXUDO�7UDQVIRUPDWLRQV�LQ�(DUO\�0RGHUQ�(XURSH��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� (NHUW��$UWXU��³6KDQQRQ¶V�7KHRUHP�5HYLVLWHG�´�1DWXUH�������������
���±����
� ²²²��³)URP�4XDQWXP�&RGH�0DNLQJ�WR�4XDQWXP�
&RGH�%UHDNLQJ�´�DU;LY�TXDQW�SK����������Y���������
� (OLDV��3HWHU��³7ZR�)DPRXV�3DSHUV�´�,5(�7UDQVDFWLRQV�RQ�
,QIRUPDWLRQ�7KHRU\����QR����������������
� (PHUVRQ��5DOSK�:DOGR��6RFLHW\�DQG�6ROLWXGH��%RVWRQ��)LHOGV��
2VJRRG��������
� (YHUHWW��(GZDUG��³7KH�8VHV�RI�$VWURQRP\�´�,Q�2UDWLRQV�DQG�
6SHHFKHV�RQ�9DULRXV�2FFDVLRQV�����±����%RVWRQ��/LWWOH��%URZQ��������
� )DKLH��-��-��$�+LVWRU\�RI�(OHFWULF�7HOHJUDSK\�WR�WKH�<HDU�������
/RQGRQ��(��	�)��1��6SRQ��������
� )DXYHO��-RKQ��DQG�-HUHP\�*UD\��7KH�+LVWRU\�RI�0DWKHPDWLFV��$�
5HDGHU��0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��������
� )HIHUPDQ��6RORPRQ��HG��.XUW�*|GHO��&ROOHFWHG�:RUNV��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV��������
� )H\QPDQ��5LFKDUG�3��7KH�&KDUDFWHU�RI�3K\VLFDO�/DZ��1HZ�<RUN��
0RGHUQ�/LEUDU\��������
� ²²²��)H\QPDQ�/HFWXUHV�RQ�&RPSXWDWLRQ��(GLWHG�E\�$QWKRQ\�-��*��
+H\�DQG�5RELQ�:��$OOHQ��%RXOGHU��&ROR���:HVWYLHZ�3UHVV��������
� )LQQHJDQ��5XWK��2UDO�/LWHUDWXUH�LQ�$IULFD��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV��������
� )LVFKHU��&ODXGH�6��$PHULFD�&DOOLQJ��$�6RFLDO�+LVWRU\�RI�WKH�
7HOHSKRQH�WR�������%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��������
� )RUG��-RVHSK��³'LUHFWLRQV�LQ�&ODVVLFDO�&KDRV�´�,Q�'LUHFWLRQV�LQ�
&KDRV��HGLWHG�E\�+DR�%DL�OLQ��6LQJDSRUH��:RUOG�6FLHQWLILF��������
� )UDQNVHQ��2OH�,��³,QWURGXFLQJ�µ0U��%DEEDJH¶V�6HFUHW�¶�´�$3/�4XRWH�
4XDG�����QR��������������±����
� )ULHGPDQ��:LOOLDP�)��³(GJDU�$OODQ�3RH��&U\SWRJUDSKHU�´�$PHULFDQ�
/LWHUDWXUH����QR���������������±����
� )XFKV��&KULVWRSKHU�$��³1RWHV�RQ�D�3DXOLDQ�,GHD��)RXQGDWLRQDO��



+LVWRULFDO��$QHFGRWDO�DQG�)RUZDUG�/RRNLQJ�7KRXJKWV�RQ�WKH�4XDQWXP�´�
DU;LY�TXDQW�SK����������������
� ²²²��³4XDQWXP�0HFKDQLFV�DV�4XDQWXP�,QIRUPDWLRQ��DQG�2QO\�D�
/LWWOH�0RUH��´�������DU;LY�TXDQW�SK���������Y�����0D\�������
� ²²²��³4%LVP��WKH�3HULPHWHU�RI�4XDQWXP�%D\HVLDQLVP�´�
DU;LY�TXDQW�SK�����������YL��������
� ²²²��&RPLQJ�RI�$JH�ZLWK�4XDQWXP�,QIRUPDWLRQ��1RWHV�RQ�D�
3DXOLDQ�,GHD��&DPEULGJH��0DVV���&DPEULGJH�8QLYHUVLW\�3UHVV��������
� *DOLVRQ��3HWHU��,PDJH�DQG�/RJLF��$�0DWHULDO�&XOWXUH�RI�
0LFURSK\VLFV��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
� *DOODJHU��5REHUW�*��³&ODXGH�(��6KDQQRQ��$�5HWURVSHFWLYH�RQ�+LV�
/LIH��:RUN��DQG�,PSDFW�´�,(((�7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�����QR����
������������±����
� *DPRZ��*HRUJH��³3RVVLEOH�5HODWLRQ�%HWZHHQ�'HR[\ULERQXFOHLF�
$FLG�DQG�3URWHLQ�6WUXFWXUHV�´�1DWXUH������������������
� ²²²��³,QIRUPDWLRQ�7UDQVIHU�LQ�WKH�/LYLQJ�&HOO�´�6FLHQWLILF�
$PHULFDQ������QR������2FWREHU������������
� *DUGQHU��0DUWLQ��+H[DIOH[DJRQV�DQG�2WKHU�0DWKHPDWLFDO�'LYHUVLRQV��
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
� ²²²��0DUWLQ�*DUGQHU¶V�6L[WK�%RRN�RI�0DWKHPDWLFDO�*DPHV�IURP�
6FLHQWLILF�$PHULFDQ��6DQ�)UDQFLVFR��:��+��)UHHPDQ��������
� *DVVHU��-DPHV��HG��$�%RROH�$QWKRORJ\��5HFHQW�DQG�&ODVVLFDO�6WXGLHV�
LQ�WKH�/RJLF�RI�*HRUJH�%RROH��'RUGUHFKW��1HWKHUODQGV��.OXZHU��������
� *HOO�0DQQ��0XUUD\��DQG�6HWK�/OR\G��³,QIRUPDWLRQ�0HDVXUHV��
(IIHFWLYH�&RPSOH[LW\��DQG�7RWDO�,QIRUPDWLRQ�´�&RPSOH[LW\����QR����
����������±����
� *HQRVNR��*DU\��0DUVKDOO�0F/XKDQ��&ULWLFDO�(YDOXDWLRQV�LQ�&XOWXUDO�
7KHRU\��$ELQJGRQ��8�.���5RXWOHGJH��������
� *HRJKHJDQ��%HUQDUG�'LRQ\VLXV��³7KH�+LVWRULRJUDSKLF�
&RQFHSWXDOL]DWLRQ�RI�,QIRUPDWLRQ��$�&ULWLFDO�6XUYH\�´�$QQDOV�RI�WKH�
+LVWRU\�RI�&RPSXWLQJ�����������±����
� *HURYLWFK��6ODYD��)URP�1HZVSHDN�WR�&\EHUVSHDN��$�+LVWRU\�RI�
6RYLHW�&\EHUQHWLFV��&DPEULGJH��0DVV���0,7�3UHVV��������
� *LOEHUW��(��1��³,QIRUPDWLRQ�7KHRU\�$IWHU����<HDUV�´�6FLHQFH������QR��
����������������±����
� *LOGHU��/RXLVD��7KH�$JH�RI�(QWDQJOHPHQW��:KHQ�4XDQWXP�3K\VLFV�
:DV�5HERUQ��1HZ�<RUN��.QRSI��������
� *LOOLYHU��3HWHU��-HUHP\�0DUVKDOO��DQG�(GPXQG�:HLQHU��7KH�5LQJ�RI�



:RUGV��7RONLHQ�DQG�WKH�2[IRUG�(QJOLVK�'LFWLRQDU\��2[IRUG��2[IRUG�
8QLYHUVLW\�3UHVV��������
� *LWHOPDQ��/LVD��DQG�*HRIIUH\�%��3LQJUHH��HGV��1HZ�0HGLD�
����±������&DPEULGJH��0DVV���0,7�3UHVV��������
� *ODVVQHU��-HDQ�-DFTXHV��7KH�,QYHQWLRQ�RI�&XQHLIRUP��7UDQVODWHG�DQG�
HGLWHG�E\�=DLQDE�%DKUDQL�DQG�0DUF�9DQ�'H�0LHURRS��%DOWLPRUH��-RKQV�
+RSNLQV�8QLYHUVLW\�3UHVV��������
� *OHLFN��-DPHV��&KDRV��0DNLQJ�D�1HZ�6FLHQFH��1HZ�<RUN��9LNLQJ��
������
� ²²²��³7KH�/LYHV�7KH\�/LYHG��&ODXGH�6KDQQRQ��%��������%LW�
3OD\HU�´�1HZ�<RUN�7LPHV�0DJD]LQH�����'HFHPEHU�����������
� ²²²��:KDW�-XVW�+DSSHQHG��$�&KURQLFOH�IURP�WKH�,QIRUPDWLRQ�
)URQWLHU��1HZ�<RUN��3DQWKHRQ��������
� *|GHO��.XUW��³5XVVHOO¶V�0DWKHPDWLFDO�/RJLF´���������,Q�.XUW�*|GHO��
&ROOHFWHG�:RUNV��HGLWHG�E\�6RORPRQ�)HIHUPDQ��YRO����������1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV��������
� *ROGVPLG��)UHGHULF�-RKQ��7HOHJUDSK�DQG�7UDYHO��$�1DUUDWLYH�RI�WKH�
)RUPDWLRQ�DQG�'HYHORSPHQW�RI�7HOHJUDSKLF�&RPPXQLFDWLRQ�%HWZHHQ�
(QJODQG�DQG�,QGLD��8QGHU�WKH�2UGHUV�RI�+HU�0DMHVW\¶V�*RYHUQPHQW��:LWK�
,QFLGHQWDO�1RWLFHV�RI�WKH�&RXQWULHV�7UDYHUVHG�%\�WKH�/LQHV��/RQGRQ��
0DFPLOODQ��������
� *ROGVWHLQ��5HEHFFD��,QFRPSOHWHQHVV��7KH�3URRI�DQG�3DUDGR[�RI�.XUW�
*|GHO��1HZ�<RUN��$WODV��������
� *ROGVWLQH��+HUPDQ�+��³,QIRUPDWLRQ�7KHRU\�´�6FLHQFH������QR�������
������������±����
� ²²²��7KH�&RPSXWHU��)URP�3DVFDO�WR�9RQ�1HXPDQQ��3ULQFHWRQ��
1�-���3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
� *RRGZLQ��$VWOH\�-��+��&RPPXQLFDWLRQ�+DV�%HHQ�(VWDEOLVKHG��
/RQGRQ��0HWKXHQ��������
� *RRG\��-DFN��7KH�'RPHVWLFDWLRQ�RI�WKH�6DYDJH�0LQG��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� ²²²��7KH�,QWHUIDFH�%HWZHHQ�WKH�:ULWWHQ�DQG�WKH�2UDO��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� *RRG\��-DFN��DQG�,DQ�:DWW��³7KH�&RQVHTXHQFHV�RI�/LWHUDF\�´�
&RPSDUDWLYH�6WXGLHV�LQ�6RFLHW\�DQG�+LVWRU\����QR���������������±����
� *RRQDWLODNH��6XVDQWKD��7KH�(YROXWLRQ�RI�,QIRUPDWLRQ��/LQHDJHV�LQ�
*HQH��&XOWXUH�DQG�$UWHIDFW��/RQGRQ��3LQWHU��������
� *RUPDQ��0LFKDHO�(��7UDQVIRUPLQJ�1DWXUH��(WKLFV��,QYHQWLRQ�DQG�



'LVFRYHU\��%RVWRQ��.OXZHU�$FDGHPLF��������
� *RXOG��6WHSKHQ�-D\��7KH�3DQGD¶V�7KXPE��1HZ�<RUN��1RUWRQ��������
� ²²²��³+XPEOHG�E\�WKH�*HQRPH¶V�0\VWHULHV�´�7KH�1HZ�<RUN�
7LPHV�����)HEUXDU\�������
� *UDIHQ��$ODQ��DQG�0DUN�5LGOH\��HGV��5LFKDUG�'DZNLQV��+RZ�D�
6FLHQWLVW�&KDQJHG�WKH�:D\�:H�7KLQN��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
������
� *UDKDP��$��&��6WXGLHV�LQ�&KLQHVH�3KLORVRSK\�DQG�3KLORVRSKLFDO�
/LWHUDWXUH��9RO��681<�6HULHV�LQ�&KLQHVH�3KLORVRSK\�DQG�&XOWXUH��$OEDQ\��
6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV��������
� *UHHQ��-RQDWKRQ��&KDVLQJ�WKH�6XQ��'LFWLRQDU\�0DNHUV�DQG�WKH�
'LFWLRQDULHV�7KH\�0DGH��1HZ�<RUN��+ROW��������
� *UHJHUVHQ��1LHOV�+HQULN��HG��)URP�&RPSOH[LW\�WR�/LIH��2Q�WKH�
(PHUJHQFH�RI�/LIH�DQG�0HDQLQJ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� *ULIILWKV��5REHUW�%��³1DWXUH�DQG�/RFDWLRQ�RI�4XDQWXP�,QIRUPDWLRQ�´�
3K\VLFDO�5HYLHZ�$������������������±���
� *U�QZDOG��3HWHU��DQG�3DXO�9LWiQ\L��³6KDQQRQ�,QIRUPDWLRQ�DQG�
.ROPRJRURY�&RPSOH[LW\�´�DU;LY�FV�,7���������Y�����$XJXVW�������
� *XL]]R��(ULFR�0DULX��³7KH�(VVHQWLDO�0HVVDJH��&ODXGH�6KDQQRQ�DQG�
WKH�0DNLQJ�RI�,QIRUPDWLRQ�7KHRU\�´�0DVWHU¶V�WKHVLV��0DVVDFKXVHWWV�
,QVWLWXWH�RI�7HFKQRORJ\��6HSWHPEHU�������
� *XWIUHXQG��+���DQG�*��7RXORXVH��%LRORJ\�DQG�&RPSXWDWLRQ��$�
3K\VLFLVW¶V�&KRLFH��6LQJDSRUH��:RUOG�6FLHQWLILF��������
� +DLOSHULQ��7KHRGRUH��³%RROH¶V�$OJHEUD�,VQ¶W�%RROHDQ�$OJHEUD�´�
0DWKHPDWLFV�0DJD]LQH�����QR���������������±����
� +DOVWHDG��)UDQN�*��³7KH�*HQHVLV�DQG�6SHHG�RI�WKH�7HOHJUDSK�
&RGHV�´�3URFHHGLQJV�RI�WKH�$PHULFDQ�3KLORVRSKLFDO�6RFLHW\�����QR����
�����������±����
� +DOYHUVRQ��-RKQ��³*RRG\�DQG�WKH�,PSORVLRQ�RI�WKH�/LWHUDF\�7KHVLV�´�
0DQ�����QR���������������±����
� +DUORZ��$OYLQ�)��2OG�:LUHV�DQG�1HZ�:DYHV��1HZ�<RUN��'��
$SSOHWRQ�&HQWXU\��������
� +DUPV��:LOOLDP�)��³7KH�8VH�RI�,QIRUPDWLRQ�7KHRU\�LQ�
(SLVWHPRORJ\�´�3KLORVRSK\�RI�6FLHQFH�����QR���������������±�����
� +DUULV��5R\��5HWKLQNLQJ�:ULWLQJ��%ORRPLQJWRQ��,QGLDQD�8QLYHUVLW\�
3UHVV��������
� +DUWOH\��5DOSK�9��/��³7UDQVPLVVLRQ�RI�,QIRUPDWLRQ�´�%HOO�6\VWHP�
7HFKQLFDO�-RXUQDO��������������±����



� +DYHORFN��(ULF�$��3UHIDFH�WR�3ODWR��&DPEULGJH��0DVV���+DUYDUG�
8QLYHUVLW\�3UHVV��������
� ²²²��7KH�0XVH�/HDUQV�WR�:ULWH��5HIOHFWLRQV�RQ�2UDOLW\�DQG�
/LWHUDF\�IURP�$QWLTXLW\�WR�WKH�3UHVHQW��1HZ�+DYHQ��&RQQ���<DOH�
8QLYHUVLW\�3UHVV��������
� +DYHORFN��(ULF�$OIUHG��DQG�-DFNVRQ�3��+HUVKEHOO��&RPPXQLFDWLRQ�
$UWV�LQ�WKH�$QFLHQW�:RUOG��1HZ�<RUN��+DVWLQJV�+RXVH��������
� +DZNLQJ��6WHSKHQ��*RG�&UHDWHG�WKH�,QWHJHUV��7KH�0DWKHPDWLFDO�
%UHDNWKURXJKV�7KDW�&KDQJHG�+LVWRU\��3KLODGHOSKLD��5XQQLQJ�3UHVV��������
� ²²²��³,QIRUPDWLRQ�/RVV�LQ�%ODFN�+ROHV�´�3K\VLFDO�5HYLHZ�'�����
DU;LY�KHS�WK���������Y���������
� +D\OHV��1��.DWKHULQH��+RZ�:H�%HFDPH�3RVWKXPDQ��9LUWXDO�%RGLHV�
LQ�&\EHUQHWLFV��/LWHUDWXUH��DQG�,QIRUPDWLFV��&KLFDJR��8QLYHUVLW\�RI�
&KLFDJR�3UHVV��������
� +HDGULFN��'DQLHO�5��:KHQ�,QIRUPDWLRQ�&DPH�RI�$JH��7HFKQRORJLHV�
RI�.QRZOHGJH�LQ�WKH�$JH�RI�5HDVRQ�DQG�5HYROXWLRQ������±������2[IRUG��
2[IRUG�8QLYHUVLW\�3UHVV��������
� +HLPV��6WHYH�-��-RKQ�9RQ�1HXPDQQ�DQG�1RUEHUW�:LHQHU��&DPEULGJH��
0DVV���0,7�3UHVV��������
� ²²²��7KH�&\EHUQHWLFV�*URXS��&DPEULGJH��0DVV���0,7�3UHVV��
������
� +HUNHQ��5ROI��HG��7KH�8QLYHUVDO�7XULQJ�0DFKLQH��$�+DOI�&HQWXU\�
6XUYH\��9LHQQD��6SULQJHU�9HUODJ��������
� +H\��$QWKRQ\�-��*���HG��)H\QPDQ�DQG�&RPSXWDWLRQ��%RXOGHU��&ROR���
:HVWYLHZ�3UHVV��������
� +REEHV��7KRPDV��/HYLDWKDQ��RU��WKH�0DWWHU��)RUPH��DQG�3RZHU�RI�D�
&RPPRQZHDOWK��(FOHVLDVWLFDOO�DQG�&LYLOO��/RQGRQ��$QGUHZ�&URRNH��������
� +RGJHV��$QGUHZ��$ODQ�7XULQJ��7KH�(QLJPD��/RQGRQ��9LQWDJH��������
� +RIVWDGWHU��'RXJODV�5��*|GHO��(VFKHU��%DFK��$Q�(WHUQDO�*ROGHQ�
%UDLG��1HZ�<RUN��%DVLF�%RRNV��������
� ²²²��0HWDPDJLFDO�7KHPDV��4XHVWLQJ�IRU�WKH�(VVHQFH�RI�0LQG�DQG�
3DWWHUQ��1HZ�<RUN��%DVLF�%RRNV��������
� ²²²��,�$P�D�6WUDQJH�/RRS��1HZ�<RUN��%DVLF�%RRNV��������
� +ROODQG��2ZHQ��³7KH�)LUVW�%LRORJLFDOO\�,QVSLUHG�5RERWV�´�5RERWLFD�
��������������±����
� +ROPHV��2OLYHU�:HQGHOO��7KH�$XWRFUDW�RI�WKH�%UHDNIDVW�7DEOH��1HZ�
<RUN��+RXJKWRQ�0LIIOLQ��������
� +RO]PDQQ��*HUDUG�-���DQG�%M|UQ�3HKUVRQ��7KH�(DUO\�+LVWRU\�RI�'DWD�



1HWZRUNV��:DVKLQJWRQ�'�&���,(((�&RPSXWHU�6RFLHW\��������
� +RSSHU��5REHUW��7HOHSKRQH�&RQYHUVDWLRQ��%ORRPLQJWRQ��,QGLDQD�
8QLYHUVLW\�3UHVV��������
� +RUJDQ��-RKQ��³&ODXGH�(��6KDQQRQ�´�,(((�6SHFWUXP��$SULO��������
��±����
� +RUVOH\��9LFWRU��³'HVFULSWLRQ�RI�WKH�%UDLQ�RI�0U��&KDUOHV�%DEEDJH��
)�5�6�´�3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�/RQGRQ��6HULHV�
%����������������±����
� +XEHUPDQ��%HUQDUGR�$��7KH�/DZV�RI�WKH�:HE��3DWWHUQV�LQ�WKH�
(FRORJ\�RI�,QIRUPDWLRQ��&DPEULGJH��0DVV���0,7�3UHVV��������
� +XJKHV��*HRIIUH\��$�+LVWRU\�RI�(QJOLVK�:RUGV��2[IRUG��%ODFNZHOO��
������
� +�OOHQ��:HUQHU��(QJOLVK�'LFWLRQDULHV����±������7KH�7RSLFDO�
7UDGLWLRQ��2[IRUG��&ODUHQGRQ�3UHVV��������
� +XPH��$OH[DQGHU��2I�WKH�2UWKRJUDSKLH�DQG�&RQJUXLWLH�RI�WKH�%ULWDQ�
7RQJXH���������(GLWHG�IURP�WKH�RULJLQDO�PV��LQ�WKH�%ULWLVK�0XVHXP�E\�
+HQU\�%��:KHDWOH\��/RQGRQ��(DUO\�(QJOLVK�7H[W�6RFLHW\��������
� +XVEDQGV��3KLOLS��DQG�2ZHQ�+ROODQG��³7KH�5DWLR�&OXE��$�+XE�RI�
%ULWLVK�&\EHUQHWLFV�´�,Q�7KH�0HFKDQLFDO�0LQG�LQ�+LVWRU\����±�����
&DPEULGJH��0DVV���0,7�3UHVV��������
� +XVEDQGV��3KLOLS��2ZHQ�+ROODQG��DQG�0LFKDHO�:KHHOHU��HGV��7KH�
0HFKDQLFDO�0LQG�LQ�+LVWRU\��&DPEULGJH��0DVV���0,7�3UHVV��������
� +XVNH\��+DUU\�'���DQG�9HOPD�5��+XVNH\��³/DG\�/RYHODFH�DQG�
&KDUOHV�%DEEDJH�´�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ����QR������������
���±�����
� +\DWW��+DUU\�0LGGOHWRQ��)RON�/RUH�IURP�$GDPV�&RXQW\��,OOLQRLV���QG�
DQG�UHY��HG��+DQQLEDO��0R���$OPD�(JDQ�+\DWW�)RXQGDWLRQ��������
� +\PDQ��$QWKRQ\��&KDUOHV�%DEEDJH��3LRQHHU�RI�WKH�&RPSXWHU��
3ULQFHWRQ��1�-���3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
� +\PDQ��$QWKRQ\��HG��6FLHQFH�DQG�5HIRUP��6HOHFWHG�:RUNV�RI�
&KDUOHV�%DEEDJH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� ,IUDK��*HRUJHV��7KH�8QLYHUVDO�+LVWRU\�RI�&RPSXWLQJ��)URP�WKH�
$EDFXV�WR�WKH�4XDQWXP�&RPSXWHU��1HZ�<RUN��:LOH\�DQG�6RQV��������
� ,YDQKRH��3��-���DQG�%U\DQ�:��9DQ�1RUGHQ��5HDGLQJV�LQ�&ODVVLFDO�
&KLQHVH�3KLORVRSK\���QG�HG��,QGLDQDSROLV��+DFNHWW�3XEOLVKLQJ��������
� -DFNVRQ��:LOOLV��HG��&RPPXQLFDWLRQ�7KHRU\��1HZ�<RUN��$FDGHPLF�
3UHVV��������
� -DPHV��:LOOLDP��3ULQFLSOHV�RI�3V\FKRORJ\��&KLFDJR��(QF\FORS GLD�



%ULWDQQLFD��������
� -D\QHV��(GZLQ�7��³,QIRUPDWLRQ�7KHRU\�DQG�6WDWLVWLFDO�0HFKDQLFV�´�
3K\VLFDO�5HYLHZ������QR���������������±����
� ²²²��³:KHUH�'R�:H�6WDQG�RQ�0D[LPXP�(QWURS\�´�,Q�7KH�
0D[LPXP�(QWURS\�)RUPDOLVP��HGLWHG�E\�5��'��/HYLQH�DQG�0\URQ�7ULEXV��
&DPEULGJH��0DVV���0,7�3UHVV��������
� -D\QHV��(GZLQ�7���:DOWHU�7��*UDQG\��DQG�3HWHU�:��0LORQQL��3K\VLFV�
DQG�3UREDELOLW\��(VVD\V�LQ�+RQRU�RI�(GZLQ�7��-D\QHV��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� -D\QHV��-XOLDQ��7KH�2ULJLQ�RI�&RQVFLRXVQHVV�LQ�WKH�%UHDNGRZQ�RI�WKH�
%LFDPHUDO�0LQG��%RVWRQ��+RXJKWRQ�0LIIOLQ��������
� -HQQLQJV��+XPSKUH\��3DQGDHPRQLXP��7KH�&RPLQJ�RI�WKH�0DFKLQH�
DV�6HHQ�E\�&RQWHPSRUDU\�2EVHUYHUV������±������(GLWHG�E\�0DU\�/RX�
-HQQLQJV�DQG�&KDUOHV�0DGJH��1HZ�<RUN��)UHH�3UHVV��������
� -RKDQQVHQ��:LOKHOP��³7KH�*HQRW\SH�&RQFHSWLRQ�RI�+HUHGLW\�´�
$PHULFDQ�1DWXUDOLVW�����QR�����������������±����
� -RKQV��$GULDQ��7KH�1DWXUH�RI�WKH�%RRN��3ULQW�DQG�.QRZOHGJH�LQ�WKH�
0DNLQJ��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
� -RKQVRQ��*HRUJH��)LUH�LQ�WKH�0LQG��6FLHQFH��)DLWK��DQG�WKH�6HDUFK�
IRU�2UGHU��1HZ�<RUN��.QRSI��������
� ²²²��³&ODXGH�6KDQQRQ��0DWKHPDWLFLDQ��'LHV�DW����´�7KH�1HZ�
<RUN�7LPHV�����)HEUXDU\�������%���
� -RKQVRQ��+RUWRQ�$��³7KHUPDO�1RLVH�DQG�%LRORJLFDO�,QIRUPDWLRQ�´�
4XDUWHUO\�5HYLHZ�RI�%LRORJ\�����QR���������������±����
� -RQFRXUW��eOLH�GH��'H�1DWXUD�HW�3UDHFODUR�8VX�6LPSOLFLVVLPDH�
6SHFLHL�1XPHURUXP�7ULJRQDOLXP��(GLWHG�E\�e��GH�-RQFRXUW�$XFWRUH��
+DJDH�&RPLWXP��+XVVRQ��������
� -RQHV��$OH[DQGHU��+LVWRULFDO�6NHWFK�RI�WKH�(OHFWULF�7HOHJUDSK��
,QFOXGLQJ�,WV�5LVH�DQG�3URJUHVV�LQ�WKH�8QLWHG�6WDWHV��1HZ�<RUN��3XWQDP��
������
� -RQHV��-RQDWKDQ��³4XDQWXP�&RPSXWHUV�*HW�5HDO�´�3K\VLFV�:RUOG�����
QR��������������±����
� ²²²��³4XDQWXP�&RPSXWLQJ��3XWWLQJ�,W�LQWR�3UDFWLFH�´�1DWXUH�����
����������±����
� -XGVRQ��+RUDFH�)UHHODQG��7KH�(LJKWK�'D\�RI�&UHDWLRQ��0DNHUV�RI�WKH�
5HYROXWLRQ�LQ�%LRORJ\��1HZ�<RUN��6LPRQ�	�6FKXVWHU��������
� .DKQ��'DYLG��7KH�&RGHEUHDNHUV��7KH�6WRU\�RI�6HFUHW�:ULWLQJ��
/RQGRQ��:HLGHQIHOG�	�1LFROVRQ��������



� ²²²��6HL]LQJ�WKH�(QLJPD��7KH�5DFH�WR�%UHDN�WKH�*HUPDQ�8�%RDW�
&RGHV������±������1HZ�<RUN��%DUQHV�	�1REOH��������
� .DKQ��5REHUW�(��³$�7ULEXWH�WR�&ODXGH�(��6KDQQRQ�´�,(((�
&RPPXQLFDWLRQV�0DJD]LQH�����������±����
� .DOLQ��7KHRGRUH�$��³)RUPDO�/RJLF�DQG�6ZLWFKLQJ�&LUFXLWV�´�,Q�
3URFHHGLQJV�RI�WKH������$&0�1DWLRQDO�0HHWLQJ��3LWWVEXUJK������±����
1HZ�<RUN��$&0��������
� .DXIIPDQ��6WXDUW��,QYHVWLJDWLRQV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
������
� .D\��/LO\�(��:KR�:URWH�WKH�%RRN�RI�/LIH��$�+LVWRU\�RI�WKH�*HQHWLF�
&RGH��6WDQIRUG��&DOLI���6WDQIRUG�8QLYHUVLW\�3UHVV��������
� .HOO\��.HYLQ��2XW�RI�&RQWURO��7KH�5LVH�RI�1HR�%LRORJLFDO�
&LYLOL]DWLRQ��5HDGLQJ��0DVV���$GGLVRQ�:HVOH\��������
� .HQGDOO��'DYLG�*��³$QGUHL�1LNRODHYLFK�.ROPRJRURY�����$SULO�
����±���2FWREHU������´�%LRJUDSKLFDO�0HPRLUV�RI�)HOORZV�RI�WKH�5R\DO�
6RFLHW\���������������±����
� .H\QHV��-RKQ�0D\QDUG��$�7UHDWLVH�RQ�3UREDELOLW\��/RQGRQ��
0DFPLOODQ��������
� .QHDOH��:LOOLDP��³%RROH�DQG�WKH�5HYLYDO�RI�/RJLF�´�0LQG�����QR��
���������������±����
� .QXWK��'RQDOG�(��³$QFLHQW�%DE\ORQLDQ�$OJRULWKPV�´�
&RPPXQLFDWLRQV�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWLQJ�0DFKLQHU\�����QR����
�����������±����
� .ROPRJRURY��$��1��³&RPELQDWRULDO�)RXQGDWLRQV�RI�,QIRUPDWLRQ�
7KHRU\�DQG�WKH�&DOFXOXV�RI�3UREDELOLWLHV�´�5XVVLDQ�0DWKHPDWLFDO�6XUYH\V�
����QR��������������±����
� ²²²��6HOHFWHG�:RUNV�RI�$��1��.ROPRJRURY��9RO�����,QIRUPDWLRQ�
7KHRU\�DQG�WKH�7KHRU\�RI�$OJRULWKPV��7UDQVODWHG�E\�$��%��6RVVLQNVN\��
'RUGUHFKW��1HWKHUODQGV��.OXZHU�$FDGHPLF�3XEOLVKHUV��������
� .ROPRJRURY��$��1���,��0��*HOIDQG��DQG�$��0��<DJORP��³2Q�WKH�
*HQHUDO�'HILQLWLRQ�RI�WKH�4XDQWLW\�RI�,QIRUPDWLRQ´���������,Q�6HOHFWHG�
:RUNV�RI�$��1��.ROPRJRURY��YRO�����,QIRUPDWLRQ�7KHRU\�DQG�WKH�7KHRU\�RI�
$OJRULWKPV���±���'RUGUHFKW��1HWKHUODQGV��.OXZHU�$FDGHPLF�3XEOLVKHUV��
������
� .ROPRJRURY��$��1���DQG�$��1��6KLU\DHY��.ROPRJRURY�LQ�3HUVSHFWLYH��
+LVWRU\�RI�0DWKHPDWLFV��YRO������7UDQVODWHG�E\�+DUROG�+��0F)DGHQ��1�S���
$PHULFDQ�0DWKHPDWLFDO�6RFLHW\��/RQGRQ�0DWKHPDWLFDO�6RFLHW\��������
� .UXWFK��-RVHSK�:RRG��(GJDU�$OODQ�3RH��$�6WXG\�LQ�*HQLXV��1HZ�



<RUN��.QRSI��������
� .XEiW��/LERU��DQG�-LUt�=HPDQ��(QWURS\�DQG�,QIRUPDWLRQ�LQ�6FLHQFH�
DQG�3KLORVRSK\��$PVWHUGDP��(OVHYLHU��������
� /DQJYLOOH��$P\�1���DQG�&DUO�'��0H\HU��*RRJOH¶V�3DJH�5DQN�DQG�
%H\RQG��7KH�6FLHQFH�RI�6HDUFK�(QJLQH�5DQNLQJV��3ULQFHWRQ��1�-���
3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
� /DQLHU��-DURQ��<RX�$UH�1RW�D�*DGJHW��1HZ�<RUN��.QRSI��������
� /DQRXHWWH��:LOOLDP��*HQLXV�LQ�WKH�6KDGRZV��1HZ�<RUN��6FULEQHU¶V��
������
� /DUGQHU��'LRQ\VLXV��³%DEEDJH¶V�&DOFXODWLQJ�(QJLQHV�´�(GLQEXUJK�
5HYLHZ�����QR�����������������±�����
� ²²²��7KH�(OHFWULF�7HOHJUDSK��5HYLVHG�DQG�UHZULWWHQ�E\�(GZDUG�%��
%ULJKW��/RQGRQ��-DPHV�:DOWRQ��������
� /DVNHU��(GZDUG��7KH�$GYHQWXUH�RI�&KHVV���QG�HG��1HZ�<RUN��'RYHU��
������
� /HDYLWW��+DUROG�-���DQG�7KRPDV�/��:KLVOHU��³0DQDJHPHQW�LQ�WKH�
����V�´�+DUYDUG�%XVLQHVV�5HYLHZ�����������±����
� /HII��+DUYH\�6���DQG�$QGUHZ�)��5H[��HGV��0D[ZHOO¶V�'HPRQ��
(QWURS\��,QIRUPDWLRQ��&RPSXWLQJ��3ULQFHWRQ��1�-���3ULQFHWRQ�8QLYHUVLW\�
3UHVV��������
� ²²²��0D[ZHOO¶V�'HPRQ����(QWURS\��&ODVVLFDO�DQG�4XDQWXP�
,QIRUPDWLRQ��&RPSXWLQJ��%ULVWRO�8�.���,QVWLWXWH�RI�3K\VLFV��������
� /HQRLU��7LPRWK\��HG��,QVFULELQJ�6FLHQFH��6FLHQWLILF�7H[WV�DQG�WKH�
0DWHULDOLW\�RI�&RPPXQLFDWLRQ��6WDQIRUG��&DOLI���6WDQIRUG�8QLYHUVLW\�3UHVV��
������
� /LFNOLGHU��-��&��5��³,QWHUYLHZ�&RQGXFWHG�E\�:LOOLDP�$VSUD\�DQG�
$UWKXU�1RUEHUJ�´���������
� /LHEHUPDQ��3KLOOLS��³9RLFH�LQ�WKH�:LOGHUQHVV��+RZ�+XPDQV�
$FTXLUHG�WKH�3RZHU�RI�6SHHFK�´�6FLHQFHV�����������±����
� /OR\G��6HWK��³&RPSXWDWLRQDO�&DSDFLW\�RI�WKH�8QLYHUVH�´�3K\VLFDO�
5HYLHZ�/HWWHUV�����QR�������������DU;LY�TXDQW�SK��������Y���
� ²²²��3URJUDPPLQJ�WKH�8QLYHUVH��1HZ�<RUN��.QRSI��������
� /RHZHQVWHLQ��:HUQHU�5��7KH�7RXFKVWRQH�RI�/LIH��0ROHFXODU�
,QIRUPDWLRQ��&HOO�&RPPXQLFDWLRQ��DQG�WKH�)RXQGDWLRQV�RI�/LIH��1HZ�
<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������
� /XFN\��5REHUW�:��6LOLFRQ�'UHDPV��,QIRUPDWLRQ��0DQ��DQG�0DFKLQH��
1HZ�<RUN��6W��0DUWLQ¶V�3UHVV��������
� /XQGKHLP��/DUV��³2Q�6KDQQRQ�DQG�µ6KDQQRQ¶V�)RUPXOD�¶�´�



7HOHNWURQLNN�����QR��������������±����
� /XULD��$��5��&RJQLWLYH�'HYHORSPHQW��,WV�&XOWXUDO�DQG�6RFLDO�
)RXQGDWLRQV��&DPEULGJH��0DVV���+DUYDUG�8QLYHUVLW\�3UHVV��������
� /\QFK��$DURQ��7KRXJKW�&RQWDJLRQ��+RZ�%HOLHI�6SUHDGV�7KURXJK�
6RFLHW\��1HZ�<RUN��%DVLF�%RRNV��������
� 0DEHH��&DUOHWRQ��7KH�$PHULFDQ�/HRQDUGR��$�/LIH�RI�6DPXHO�)��%��
0RUVH��1HZ�<RUN��.QRSI��������
� 0DF)DUODQH��$OLVWDLU�*��-��³,QIRUPDWLRQ��.QRZOHGJH��DQG�WKH�)XWXUH�
RI�0DFKLQHV�´�3KLORVRSKLFDO�7UDQVDFWLRQV��0DWKHPDWLFDO��3K\VLFDO�DQG�
(QJLQHHULQJ�6FLHQFHV������QR�������������������±�����
� 0DFKOXS��)ULW]��DQG�8QD�0DQVILHOG��HGV��7KH�6WXG\�RI�,QIRUPDWLRQ��
,QWHUGLVFLSOLQDU\�0HVVDJHV��1HZ�<RUN��:LOH\�DQG�6RQV��������
� 0DFKWD��-��³(QWURS\��,QIRUPDWLRQ��DQG�&RPSXWDWLRQ�´�$PHULFDQ�
-RXUQDO�RI�3K\VLFV�����QR�����������������±����
� 0DFND\��&KDUOHV��0HPRLUV�RI�([WUDRUGLQDU\�3RSXODU�'HOXVLRQV��
3KLODGHOSKLD��/LQGVD\�	�%ODNLVWRQ��������
� 0DF.D\��'DYLG�-��&��,QIRUPDWLRQ�7KHRU\��,QIHUHQFH��DQG�/HDUQLQJ�
$OJRULWKPV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 0DF.D\��'RQDOG�0��,QIRUPDWLRQ��0HFKDQLVP��DQG�0HDQLQJ��
&DPEULGJH��0DVV���0,7�3UHVV��������
� 0DFUDH��1RUPDQ��-RKQ�9RQ�1HXPDQQ��7KH�6FLHQWLILF�*HQLXV�:KR�
3LRQHHUHG�WKH�0RGHUQ�&RPSXWHU��*DPH�7KHRU\��1XFOHDU�'HWHUUHQFH��DQG�
0XFK�0RUH��1HZ�<RUN��3DQWKHRQ��������
� 0DFUD\��:LOOLDP�'XQQ��$QQDOV�RI�WKH�%RGOHLDQ�/LEUDU\��2[IRUG��
����±������/RQGRQ��5LYLQJWRQV��������
� 0DQFRVX��3DROR��)URP�%URXZHU�WR�+LOEHUW��7KH�'HEDWH�RQ�WKH�
)RXQGDWLRQV�RI�0DWKHPDWLFV�LQ�WKH�����V��1HZ�<RUN��2[IRUG�8QLYHUVLW\�
3UHVV��������
� 0DUODQG��(��$��(DUO\�(OHFWULFDO�&RPPXQLFDWLRQ��/RQGRQ��
$EHODUG�6FKXPDQ��������
� 0DUWLQ��0LFKqOH��³+HOOR��&HQWUDO"´��*HQGHU��7HFKQRORJ\��DQG�
&XOWXUH�LQ�WKH�)RUPDWLRQ�RI�7HOHSKRQH�6\VWHPV��0RQWUHDO��
0F*LOO±4XHHQ¶V�8QLYHUVLW\�3UHVV��������
� 0DUYLQ��&DURO\Q��:KHQ�2OG�7HFKQRORJLHV�:HUH�1HZ��7KLQNLQJ�
$ERXW�(OHFWULF�&RPPXQLFDWLRQ�LQ�WKH�/DWH�1LQHWHHQWK�&HQWXU\��1HZ�
<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������
� 0D[ZHOO��-DPHV�&OHUN��7KHRU\�RI�+HDW���WK�HG��/RQGRQ��/RQJPDQV��
*UHHQ��������



� 0D\U��2WWR��³0D[ZHOO�DQG�WKH�2ULJLQV�RI�&\EHUQHWLFV�´�,VLV�����QR����
�����������±����
� 0F&XOORFK��:DUUHQ�6��³%UDLQ�DQG�%HKDYLRU�´�&RPSDUDWLYH�
3V\FKRORJ\�0RQRJUDSK�������6HULHV�������������
� ²²²��³7KURXJK�WKH�'HQ�RI�WKH�0HWDSK\VLFLDQ�´�%ULWLVK�-RXUQDO�
IRU�WKH�3KLORVRSK\�RI�6FLHQFH����QR���������������±����
� ²²²��(PERGLPHQWV�RI�0LQG��&DPEULGJH��0DVV���0,7�3UHVV��������
� ²²²��³5HFROOHFWLRQV�RI�WKH�0DQ\�6RXUFHV�RI�&\EHUQHWLFV�´�$6&�
)RUXP����QR�������������±����
� 0F&XOORFK��:DUUHQ�6���DQG�-RKQ�3IHLIIHU��³2I�'LJLWDO�&RPSXWHUV�
&DOOHG�%UDLQV�´�6FLHQWLILF�0RQWKO\�����QR���������������±����
� 0F/XKDQ��0DUVKDOO��7KH�0HFKDQLFDO�%ULGH��)RONORUH�RI�,QGXVWULDO�
0DQ��1HZ�<RUN��9DQJXDUG�3UHVV��������
� ²²²��7KH�*XWHQEHUJ�*DOD[\��7RURQWR��8QLYHUVLW\�RI�7RURQWR�
3UHVV��������
� ²²²��8QGHUVWDQGLQJ�0HGLD��7KH�([WHQVLRQV�RI�0DQ��1HZ�<RUN��
0F*UDZ�+LOO��������
� ²²²��(VVHQWLDO�0F/XKDQ��(GLWHG�E\�(ULF�0F/XKDQ�DQG�)UDQN�
=LQJURQH��1HZ�<RUN��%DVLF�%RRNV��������
� 0F/XKDQ��0DUVKDOO��DQG�4XHQWLQ�)LRUH��7KH�0HGLXP�,V�WKH�0DVVDJH��
1HZ�<RUN��5DQGRP�+RXVH��������
� 0F1HHO\��,DQ�)���ZLWK�/LVD�:ROYHUWRQ��5HLQYHQWLQJ�.QRZOHGJH��
)URP�$OH[DQGULD�WR�WKH�,QWHUQHW��1HZ�<RUN��1RUWRQ��������
� 0HQDEUHD��/��)��³6NHWFK�RI�WKH�$QDO\WLFDO�(QJLQH�,QYHQWHG�E\�
&KDUOHV�%DEEDJH��:LWK�QRWHV�XSRQ�WKH�0HPRLU�E\�WKH�7UDQVODWRU��$GD�
$XJXVWD��&RXQWHVV�RI�/RYHODFH�´�%LEOLRWKqTXH�8QLYHUVHOOH�GH�*HQqYH����
�2FWREHU��������$OVR�DYDLODEOH�RQOLQH�DW�
KWWS���ZZZ�IRXUPLODE�FK�EDEEDJH�VNHWFK�KWPO��
� 0HQQLQJHU��.DUO��DQG�3DXO�%URQHHU��1XPEHU�:RUGV�DQG�1XPEHU�
6\PEROV��$�&XOWXUDO�+LVWRU\�RI�1XPEHUV��'RYHU�3XEOLFDWLRQV��������
� 0HUPLQ��1��'DYLG��³&RSHQKDJHQ�&RPSXWDWLRQ��+RZ�,�/HDUQHG�WR�
6WRS�:RUU\LQJ�DQG�/RYH�%RKU�´�,%0�-RXUQDO�RI�5HVHDUFK�DQG�
'HYHORSPHQW��������������±����
� ²²²��4XDQWXP�&RPSXWHU�6FLHQFH��$Q�,QWURGXFWLRQ��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 0LOOHU��*HRUJH�$��³7KH�0DJLFDO�1XPEHU�6HYHQ��3OXV�RU�0LQXV�7ZR��
6RPH�/LPLWV�RQ�2XU�&DSDFLW\�IRU�3URFHVVLQJ�,QIRUPDWLRQ�´�3V\FKRORJLFDO�
5HYLHZ��������������±����



� 0LOOHU��-RQDWKDQ��0DUVKDOO�0F/XKDQ��1HZ�<RUN��9LNLQJ��������
� ²²²��6WDWHV�RI�0LQG��1HZ�<RUN��3DQWKHRQ��������
� 0LOOPDQ��6���HG��$�+LVWRU\�RI�(QJLQHHULQJ�DQG�6FLHQFH�LQ�WKH�%HOO�
6\VWHP��&RPPXQLFDWLRQV�6FLHQFHV������±�������%HOO�7HOHSKRQH�
/DERUDWRULHV��������
� 0LQGHOO��'DYLG�$��%HWZHHQ�+XPDQ�DQG�0DFKLQH��)HHGEDFN��&RQWURO��
DQG�&RPSXWLQJ�%HIRUH�&\EHUQHWLFV��%DOWLPRUH��-RKQV�+RSNLQV�8QLYHUVLW\�
3UHVV��������
� 0LQGHOO��'DYLG�$���-pU{PH�6HJDO��DQG�6ODYD�*HURYLWFK��³&\EHUQHWLFV�
DQG�,QIRUPDWLRQ�7KHRU\�LQ�WKH�8QLWHG�6WDWHV��)UDQFH��DQG�WKH�6RYLHW�
8QLRQ�´�,Q�6FLHQFH�DQG�,GHRORJ\��$�&RPSDUDWLYH�+LVWRU\��HGLWHG�E\�0DUN�
:DONHU����±����/RQGRQ��5RXWOHGJH��������
� 0RQRG��-DFTXHV��&KDQFH�DQG�1HFHVVLW\��$Q�(VVD\�RQ�WKH�1DWXUDO�
3KLORVRSK\�RI�0RGHUQ�%LRORJ\��7UDQVODWHG�E\�$XVWU\Q�:DLQKRXVH��1HZ�
<RUN��.QRSI��������
� 0RRUH��)UDQFLV��7UDYHOV�,QWR�WKH�,QODQG�3DUWV�RI�$IULFD��/RQGRQ��-��
.QR[��������
� 0RRUH��*RUGRQ�(��³&UDPPLQJ�0RUH�&RPSRQHQWV�RQWR�,QWHJUDWHG�
&LUFXLWV�´�(OHFWURQLFV�����QR���������������±����
� 0RURZLW]��+DUROG�-��7KH�(PHUJHQFH�RI�(YHU\WKLQJ��+RZ�WKH�:RUOG�
%HFDPH�&RPSOH[��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV��������
� 0RUVH��6DPXHO�)��%��6DPXHO�)��%��0RUVH��+LV�/HWWHUV�DQG�-RXUQDOV��
(GLWHG�E\�(GZDUG�/LQG�0RUVH��%RVWRQ��+RXJKWRQ�0LIIOLQ��������
� 0RUXV��,ZDQ�5K\V��³�µ7KH�1HUYRXV�6\VWHP�RI�%ULWDLQ¶��6SDFH��7LPH�
DQG�WKH�(OHFWULF�7HOHJUDSK�LQ�WKH�9LFWRULDQ�$JH�´�%ULWLVK�-RXUQDO�RI�WKH�
+LVWRU\�RI�6FLHQFH���������������±����
� 0RVHOH\��0DERWK��,UDVFLEOH�*HQLXV��$�/LIH�RI�&KDUOHV�%DEEDJH��
,QYHQWRU��/RQGRQ��+XWFKLQVRQ��������
� 0XJJOHVWRQH��/\QGD��³/DEHOV�5HFRQVLGHUHG��2EMHFWLYLW\�DQG�WKH�
2('�´�'LFWLRQDULHV��������������±����
� ²²²��/RVW�IRU�:RUGV��7KH�+LGGHQ�+LVWRU\�RI�WKH�2[IRUG�(QJOLVK�
'LFWLRQDU\��1HZ�+DYHQ��&RQQ���<DOH�8QLYHUVLW\�3UHVV��������
� 0XOFDVWHU��5LFKDUG��7KH�)LUVW�3DUW�RI�WKH�(OHPHQWDULH�:KLFK�
(QWUHDWHWK�&KHIHOLH�RI�WKH�5LJKW�:ULWLQJ�RI�2XU�(QJOLVK�7XQJ��/RQGRQ��
7KRPDV�9DXWURXOOLHU��������
� 0XOOHWW��&KDUOHV�)��³&KDUOHV�%DEEDJH��$�6FLHQWLILF�*DGIO\�´�
6FLHQWLILF�0RQWKO\�����QR���������������±����
� 0XPIRUG��/HZLV��7KH�0\WK�RI�WKH�0DFKLQH��9RO�����7KH�3HQWDJRQ�RI�



3RZHU��1HZ�<RUN��+DUFRXUW��%UDFH��������
� 0XUUD\��.��0��(��&DXJKW�LQ�WKH�:HE�RI�:RUGV��1HZ�+DYHQ��&RQQ���
<DOH�8QLYHUVLW\�3UHVV��������
� 0XVKHQJ\H]L��$DURQ��³5HWKLQNLQJ�,QGLJHQRXV�0HGLD��5LWXDOV��
µ7DONLQJ¶�'UXPV�DQG�2UDOLW\�DV�)RUPV�RI�3XEOLF�&RPPXQLFDWLRQ�LQ�
8JDQGD�´�-RXUQDO�RI�$IULFDQ�&XOWXUDO�6WXGLHV�����QR���������������±����
� 1DJHO��(UQHVW��DQG�-DPHV�5��1HZPDQ��*|GHO¶V�3URRI��1HZ�<RUN��
1HZ�<RUN�8QLYHUVLW\�3UHVV��������
� 1DSLHU��-RKQ��$�'HVFULSWLRQ�RI�WKH�$GPLUDEOH�7DEOH�RI�/RJDULWKPHV��
7UDQVODWHG�E\�(GZDUG�:ULJKW��/RQGRQ��1LFKRODV�2NHV��������
� 1HPHV��7LKDPpU��&\EHUQHWLF�0DFKLQHV��7UDQVODWHG�E\�,��)|OGHV��1HZ�
<RUN��*RUGRQ�	�%UHDFK��������
� 1HXJHEDXHU��2WWR��7KH�([DFW�6FLHQFHV�LQ�$QWLTXLW\���QG�HG��
3URYLGHQFH��5�,���%URZQ�8QLYHUVLW\�3UHVV��������
� ²²²��$�+LVWRU\�RI�$QFLHQW�0DWKHPDWLFDO�$VWURQRP\��6WXGLHV�LQ�
WKH�+LVWRU\�RI�0DWKHPDWLFV�DQG�3K\VLFDO�6FLHQFHV��YRO�����1HZ�<RUN��
6SULQJHU�9HUODJ��������
� 1HXJHEDXHU��2WWR��$EUDKDP�-RVHSK�6DFKV��DQG�$OEUHFKW�*|W]H��
0DWKHPDWLFDO�&XQHLIRUP�7H[WV��$PHULFDQ�2ULHQWDO�6HULHV��YRO������1HZ�
+DYHQ��&RQQ���$PHULFDQ�2ULHQWDO�6RFLHW\�DQG�WKH�$PHULFDQ�6FKRROV�RI�
2ULHQWDO�5HVHDUFK��������
� 1HZPDQ��0��(��-��³7KH�6WUXFWXUH�DQG�)XQFWLRQ�RI�&RPSOH[�
1HWZRUNV�´�6,$0�5HYLHZ�����QR���������������±�����
� 1LYHQ��:��'���HG��7KH�6FLHQWLILF�3DSHUV�RI�-DPHV�&OHUN�0D[ZHOO��
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������UHSU��1HZ�<RUN��'RYHU��
������
� 1RUPDQ��'RQDOG�$��7KLQJV�7KDW�0DNH�8V�6PDUW��'HIHQGLQJ�+XPDQ�
$WWULEXWHV�LQ�WKH�$JH�RI�WKH�0DFKLQH��5HDGLQJ��0DVV���$GGLVRQ�:HVOH\��
������
� 1¡UUHWUDQGHUV��7RU��7KH�8VHU�,OOXVLRQ��&XWWLQJ�&RQVFLRXVQHVV�'RZQ�
WR�6L]H��7UDQVODWHG�E\�-RQDWKDQ�6\GHQKDP��1HZ�<RUN��3HQJXLQ��������
� 1R\HV��*HUWUXGH�(��³7KH�)LUVW�(QJOLVK�'LFWLRQDU\��&DZGUH\¶V�7DEOH�
$OSKDEHWLFDOO�´�0RGHUQ�/DQJXDJH�1RWHV�����QR���������������±�����
� 2JLOYLH��%ULDQ�:��³7KH�0DQ\�%RRNV�RI�1DWXUH��5HQDLVVDQFH�
1DWXUDOLVWV�DQG�,QIRUPDWLRQ�2YHUORDG�´�-RXUQDO�RI�WKH�+LVWRU\�RI�,GHDV�����
QR��������������±����
� ²²²��7KH�6FLHQFH�RI�'HVFULELQJ��1DWXUDO�+LVWRU\�LQ�5HQDLVVDQFH�
(XURSH��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������



� 2OVRQ��'DYLG�5��³)URP�8WWHUDQFH�WR�7H[W��7KH�%LDV�RI�/DQJXDJH�LQ�
6SHHFK�DQG�:ULWLQJ�´�+DUYDUG�(GXFDWLRQDO�5HYLHZ���������������±����
� ²²²��³7KH�&RJQLWLYH�&RQVHTXHQFHV�RI�/LWHUDF\�´�&DQDGLDQ�
3V\FKRORJ\�����QR���������������±����
� 2QJ��:DOWHU�-��³7KLV�6LGH�RI�2UDO�&XOWXUH�DQG�RI�3ULQW�´�/LQFROQ�
/HFWXUH���������
� ²²²��³$IULFDQ�7DONLQJ�'UXPV�DQG�2UDO�1RHWLFV�´�1HZ�/LWHUDU\�
+LVWRU\����QR���������������±����
� ²²²��,QWHUIDFHV�RI�WKH�:RUG��,WKDFD��1�<���&RUQHOO�8QLYHUVLW\�
3UHVV��������
� ²²²��2UDOLW\�DQG�/LWHUDF\��7KH�7HFKQRORJL]LQJ�RI�WKH�:RUG��
/RQGRQ��0HWKXHQ��������
� 2VOLQ��*HRUJH�3��7KH�6WRU\�RI�7HOHFRPPXQLFDWLRQV��0DFRQ��*D���
0HUFHU�8QLYHUVLW\�3UHVV��������
� 3DJH��/DZUHQFH��6HUJH\�%ULQ��5DMHHY�0RWZDQL��DQG�7HUU\�:LQRJUDG��
³7KH�3DJHUDQN�&LWDWLRQ�5DQNLQJ��%ULQJLQJ�2UGHU�WR�WKH�:HE�´�7HFKQLFDO�
5HSRUW�6,'/�:3������������6WDQIRUG�8QLYHUVLW\�,QIR/DE���������
$YDLODEOH�RQOLQH�DW�KWWS���LOSXEV�VWDQIRUG�HGX��������������������SGI��
� 3DLQ��6WHSKDQLH��³0U��%DEEDJH�DQG�WKH�%XVNHUV�´�1HZ�6FLHQWLVW������
QR�������������������
� 3DLQH��$OEHUW�%LJHORZ��,Q�2QH�0DQ¶V�/LIH��%HLQJ�&KDSWHUV�IURP�WKH�
3HUVRQDO�	�%XVLQHVV�&DUHHU�RI�7KHRGRUH�1��9DLO��1HZ�<RUN��+DUSHU�	�
%URWKHUV��������
� 3DOPH��-DFRE��³<RX�+DYH�����8QUHDG�0DLO��'R�<RX�:DQW�WR�5HDG�
7KHP�1RZ"´�,Q�&RPSXWHU�%DVHG�0HVVDJH�6HUYLFHV��HGLWHG�E\�+XJK�7��
6PLWK��1RUWK�+ROODQG��(OVHYLHU��������
� 3HFNKDXV��9RONHU��³��WK�&HQWXU\�/RJLF�%HWZHHQ�3KLORVRSK\�DQG�
0DWKHPDWLFV�´�%XOOHWLQ�RI�6\PEROLF�/RJLF����QR���������������±����
� 3HUHV��$VKHU��³(LQVWHLQ��3RGROVN\��5RVHQ��DQG�6KDQQRQ�´�
DU;LY�TXDQW�SK���������Y���������
� ²²²��³:KDW�,V�$FWXDOO\�7HOHSRUWHG"´�,%0�-RXUQDO�RI�5HVHDUFK�
DQG�'HYHORSPHQW�����QR��������������±����
� 3pUH]�0RQWRUR��0DULR��7KH�3KHQRPHQRQ�RI�,QIRUPDWLRQ��$�
&RQFHSWXDO�$SSURDFK�WR�,QIRUPDWLRQ�)ORZ��7UDQVODWHG�E\�'LFN�(GHOVWHLQ��
/DQKDP��0G���6FDUHFURZ��������
� 3HWHUV��-RKQ�'XUKDP��6SHDNLQJ�,QWR�WKH�$LU��$�+LVWRU\�RI�WKH�,GHD�RI�
&RPPXQLFDWLRQ��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
� 3KLORORJLFDO�6RFLHW\��3URSRVDO�IRU�D�3XEOLFDWLRQ�RI�D�1HZ�(QJOLVK�



'LFWLRQDU\�E\�WKH�3KLORORJLFDO�6RFLHW\��/RQGRQ��7U�EQHU�	�&R���������
� 3LFNHULQJ��-RKQ�$�/HFWXUH�RQ�7HOHJUDSKLF�/DQJXDJH��%RVWRQ��
+LOOLDUG��*UD\��������
� 3LHUFH��-RKQ�5��6\PEROV��6LJQDOV�DQG�1RLVH��7KH�1DWXUH�DQG�3URFHVV�
RI�&RPPXQLFDWLRQ��1HZ�<RUN��+DUSHU�	�%URWKHUV��������
� ²²²��³7KH�(DUO\�'D\V�RI�,QIRUPDWLRQ�7KHRU\�´�,(((�
7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\�����QR�������������±���
� ²²²��$Q�,QWURGXFWLRQ�WR�,QIRUPDWLRQ�7KHRU\��6\PEROV��6LJQDOV�
DQG�1RLVH���QG�HG��1HZ�<RUN��'RYHU��������
� ²²²��³/RRNLQJ�%DFN��&ODXGH�(OZRRG�6KDQQRQ�´�,(((�3RWHQWLDOV�
����QR�����'HFHPEHU����������±����
� 3LQNHU��6WHYHQ��7KH�/DQJXDJH�,QVWLQFW��+RZ�WKH�0LQG�&UHDWHV�
/DQJXDJH��1HZ�<RUN��:LOOLDP�0RUURZ��������
� ²²²��7KH�6WXII�RI�7KRXJKW��/DQJXDJH�DV�D�:LQGRZ�LQWR�+XPDQ�
1DWXUH��1HZ�<RUN��9LNLQJ��������
� 3ODWW��-RKQ�5���HG��1HZ�9LHZV�RI�WKH�1DWXUH�RI�0DQ��&KLFDJR��
8QLYHUVLW\�RI�&KLFDJR�3UHVV��������
� 3OHQLR��0DUWLQ�%���DQG�9LQFHQ]R�9LWHOOL��³7KH�3K\VLFV�RI�)RUJHWWLQJ��
/DQGDXHU¶V�(UDVXUH�3ULQFLSOH�DQG�,QIRUPDWLRQ�7KHRU\�´�&RQWHPSRUDU\�
3K\VLFV�����QR��������������±����
� 3RH��(GJDU�$OODQ��(VVD\V�DQG�5HYLHZV��1HZ�<RUN��/LEUDU\�RI�
$PHULFD��������
� ²²²��3RHWU\�DQG�7DOHV��1HZ�<RUN��/LEUDU\�RI�$PHULFD��������
� 3RRO��,WKLHO�GH�6ROD��HG��7KH�6RFLDO�,PSDFW�RI�WKH�7HOHSKRQH��
&DPEULGJH��0DVV���0,7�3UHVV��������
� 3RXQGVWRQH��:LOOLDP��7KH�5HFXUVLYH�8QLYHUVH��&RVPLF�&RPSOH[LW\�
DQG�WKH�/LPLWV�RI�6FLHQWLILF�.QRZOHGJH��&KLFDJR��&RQWHPSRUDU\�%RRNV��
������
� 3UDJHU��-RKQ��2Q�7XULQJ��%HOPRQW��&DOLI���:DGVZRUWK��������
� 3ULFH��5REHUW��³$�&RQYHUVDWLRQ�ZLWK�&ODXGH�6KDQQRQ��2QH�0DQ¶V�
$SSURDFK�WR�3UREOHP�6ROYLQJ�´�,(((�&RPPXQLFDWLRQV�0DJD]LQH����
�����������±����
� 3XOJUDP��(UQVW��7KHRU\�RI�1DPHV��%HUNHOH\��&DOLI���$PHULFDQ�1DPH�
6RFLHW\��������
� 3XUEULFN��/RXLVH��³7KH�'UHDP�0DFKLQH��&KDUOHV�%DEEDJH�DQG�+LV�
,PDJLQDU\�&RPSXWHUV�´�-RXUQDO�RI�'HVLJQ�+LVWRU\��������������±����
� 4XDVWOHU��+HQU\��HG��(VVD\V�RQ�WKH�8VH�RI�,QIRUPDWLRQ�7KHRU\�LQ�
%LRORJ\��8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV��������



� ²²²��,QIRUPDWLRQ�7KHRU\�LQ�3V\FKRORJ\��3UREOHPV�DQG�0HWKRGV��
*OHQFRH��,OO���)UHH�3UHVV��������
� 5DGIRUG��*DU\�3��³2YHUFRPLQJ�'HZH\¶V�µ)DOVH�3V\FKRORJ\¶��
5HFODLPLQJ�&RPPXQLFDWLRQ�IRU�&RPPXQLFDWLRQ�6WXGLHV�´�3DSHU�
SUHVHQWHG�DW�WKH���WK�$QQXDO�0HHWLQJ�RI�WKH�6SHHFK�&RPPXQLFDWLRQ�
$VVRFLDWLRQ��1HZ�2UOHDQV��1RYHPEHU�������$YDLODEOH�RQOLQH�DW�
KWWS���ZZZ�WKHSURIHVVRUV�QHW�GHZH\�KWPO��
� 5DWWUD\��5REHUW�6XWKHUODQG��³7KH�'UXP�/DQJXDJH�RI�:HVW�$IULFD��
3DUW�,�´�-RXUQDO�RI�WKH�5R\DO�$IULFDQ�6RFLHW\�����QR����������������±����
� ²²²��³7KH�'UXP�/DQJXDJH�RI�:HVW�$IULFD��3DUW�,,�´�-RXUQDO�RI�
WKH�5R\DO�$IULFDQ�6RFLHW\�����QR����������������±����
� 5HGILHOG��5REHUW��7KH�3ULPLWLYH�:RUOG�DQG�,WV�7UDQVIRUPDWLRQV��
,WKDFD��1�<���&RUQHOO�8QLYHUVLW\�3UHVV��������
� 5pQ\L��$OIUpG��$�'LDU\�RQ�,QIRUPDWLRQ�7KHRU\��&KLFKHVWHU��1�<���
:LOH\�DQG�6RQV��������
� 5KHLQJROG��+RZDUG��7RROV�IRU�7KRXJKW��7KH�+LVWRU\�DQG�)XWXUH�RI�
0LQG�([SDQGLQJ�7HFKQRORJ\��&DPEULGJH��0DVV���0,7�3UHVV��������
� 5KRGHV��)UHGHULFN�/HODQG��%HJLQQLQJV�RI�7HOHSKRQ\��1HZ�<RUN��
+DUSHU�	�%URWKHUV��������
� 5KRGHV��1HLO��DQG�-RQDWKDQ�6DZGD\��HGV��7KH�5HQDLVVDQFH�
&RPSXWHU��.QRZOHGJH�7HFKQRORJ\�LQ�WKH�)LUVW�$JH�RI�3ULQW��/RQGRQ��
5RXWOHGJH��������
� 5LFKDUGVRQ��5REHUW�'��:LOOLDP�-DPHV��,Q�WKH�0DHOVWURP�RI�$PHULFDQ�
0RGHUQLVP��1HZ�<RUN��+RXJKWRQ�0LIIOLQ��������
� 5REHUWVRQ��'RXJODV�6��7KH�1HZ�5HQDLVVDQFH��&RPSXWHUV�DQG�WKH�
1H[W�/HYHO�RI�&LYLOL]DWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� ²²²��3KDVH�&KDQJH��7KH�&RPSXWHU�5HYROXWLRQ�LQ�6FLHQFH�DQG�
0DWKHPDWLFV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� 5RFKEHUJ��)UDQFHVFD��7KH�+HDYHQO\�:ULWLQJ��'LYLQDWLRQ��+RURVFRS\��
DQG�$VWURQRP\�LQ�0HVRSRWDPLDQ�&XOWXUH��&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV��������
� 5RHGHUHU��-XDQ�*��,QIRUPDWLRQ�DQG�,WV�5ROH�LQ�1DWXUH��%HUOLQ��
6SULQJHU��������
� 5RJHUV��(YHUHWW�0��³&ODXGH�6KDQQRQ¶V�&U\SWRJUDSK\�5HVHDUFK�
GXULQJ�:RUOG�:DU�,,�DQG�WKH�0DWKHPDWLFDO�7KHRU\�RI�&RPPXQLFDWLRQ�´�
,Q�3URFHHGLQJV��,(((���WK�,QWHUQDWLRQDO�&DUQDKDP�&RQIHUHQFH�RQ�
6HFXULW\�7HFKQRORJ\��2FWREHU��������±���
� 5RPDQV��-DPHV��$%&�RI�WKH�7HOHSKRQH��1HZ�<RUN��$XGHO�	�&R���



������
� 5RQHOO��$YLWDO��7KH�7HOHSKRQH�%RRN��7HFKQRORJ\��6FKL]RSKUHQLD��
(OHFWULF�6SHHFK��/LQFROQ��8QLYHUVLW\�RI�1HEUDVND�3UHVV��������
� 5RVHQEOXHWK��$UWXUR��1RUEHUW�:LHQHU��DQG�-XOLDQ�%LJHORZ��³%HKDYLRU��
3XUSRVH�DQG�7HOHRORJ\�´�3KLORVRSK\�RI�6FLHQFH��������������±����
� 5RVHQKHLP��6KDZQ�-DPHV��7KH�&U\SWRJUDSKLF�,PDJLQDWLRQ��6HFUHW�
:ULWLQJ�IURP�(GJDU�3RH�WR�WKH�,QWHUQHW��%DOWLPRUH��-RKQV�+RSNLQV�
8QLYHUVLW\�3UHVV��������
� 5XVVHOO��%HUWUDQG��/RJLF�DQG�.QRZOHGJH��(VVD\V������±������
/RQGRQ��5RXWOHGJH��������
� 6DJDQ��&DUO��0XUPXUV�RI�(DUWK��7KH�9R\DJHU�,QWHUVWHOODU�5HFRUG��
1HZ�<RUN��5DQGRP�+RXVH��������
� 6DSLU��(GZDUG��/DQJXDJH��$Q�,QWURGXFWLRQ�WR�WKH�6WXG\�RI�6SHHFK��
1HZ�<RUN��+DUFRXUW��%UDFH��������
� 6DUNDU��6DKRWUD��0ROHFXODU�0RGHOV�RI�/LIH��&DPEULGJH��0DVV���0,7�
3UHVV��������
� 6FKDIIHU��6LPRQ��³%DEEDJH¶V�,QWHOOLJHQFH��&DOFXODWLQJ�(QJLQHV�DQG�
WKH�)DFWRU\�6\VWHP�´�&ULWLFDO�,QTXLU\�����QR���������������±����
� ²²²��³3DSHU�DQG�%UDVV��7KH�/XFDVLDQ�3URIHVVRUVKLS�����±���´�,Q�
)URP�1HZWRQ�WR�+DZNLQJ��$�+LVWRU\�RI�&DPEULGJH�8QLYHUVLW\¶V�/XFDVLDQ�
3URIHVVRUV�RI�0DWKHPDWLFV��HGLWHG�E\�.HYLQ�&��.QR[�DQG�5LFKDUG�1RDNHV��
���±����&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 6FKLQGOHU��*��(���-U���HG��$�+LVWRU\�RI�(QJLQHHULQJ�DQG�6FLHQFH�LQ�WKH�
%HOO�6\VWHP��6ZLWFKLQJ�7HFKQRORJ\������±�������%HOO�7HOHSKRQH�
/DERUDWRULHV��������
� 6FKU|GLQJHU��(UZLQ��:KDW�,V�/LIH"�5HSULQW�HG��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 6HLIH��&KDUOHV��'HFRGLQJ�WKH�8QLYHUVH��1HZ�<RUN��9LNLQJ��������
� 6KDIIQHU��7DOLDIHUUR�3��7KH�7HOHJUDSK�0DQXDO��$�&RPSOHWH�+LVWRU\�
DQG�'HVFULSWLRQ�RI�WKH�6HPDSKRULF��(OHFWULF�DQG�0DJQHWLF�7HOHJUDSKV�RI�
(XURSH��$VLD��$IULFD��DQG�$PHULFD��$QFLHQW�DQG�0RGHUQ��1HZ�<RUN��
3XGQH\�	�5XVVHOO��������
� 6KDQQRQ��&ODXGH�(OZRRG��&ROOHFWHG�3DSHUV��(GLWHG�E\�1��-��$��
6ORDQH�DQG�$DURQ�'��:\QHU��1HZ�<RUN��,(((�3UHVV��������
� ²²²��0LVFHOODQHRXV�:ULWLQJV��(GLWHG�E\�1��-��$��6ORDQH�DQG�
$DURQ�'��:\QHU��0XUUD\�+LOO��1�-���0DWKHPDWLFDO�6FLHQFHV�5HVHDUFK�
&HQWHU��$7	7�%HOO�/DERUDWRULHV��������
� 6KDQQRQ��&ODXGH�(OZRRG��DQG�:DUUHQ�:HDYHU��7KH�0DWKHPDWLFDO�



7KHRU\�RI�&RPPXQLFDWLRQ��8UEDQD��8QLYHUVLW\�RI�,OOLQRLV�3UHVV��������
� 6KHQN��'DYLG��'DWD�6PRJ��6XUYLYLQJ�WKH�,QIRUPDWLRQ�*OXW��1HZ�
<RUN��+DUSHU&ROOLQV��������
� 6KLHEHU��6WXDUW�0���HG��7KH�7XULQJ�7HVW��9HUEDO�%HKDYLRU�DV�WKH�
+DOOPDUN�RI�,QWHOOLJHQFH��&DPEULGJH��0DVV���0,7�3UHVV��������
� 6KLU\DHY��$��1��³.ROPRJRURY��/LIH�DQG�&UHDWLYH�$FWLYLWLHV�´�$QQDOV�
RI�3UREDELOLW\�����QR���������������±�����
� 6LHJIULHG��7RP��7KH�%LW�DQG�WKH�3HQGXOXP��)URP�4XDQWXP�
&RPSXWLQJ�WR�0�7KHRU\²7KH�1HZ�3K\VLFV�RI�,QIRUPDWLRQ��1HZ�<RUN��
:LOH\�DQG�6RQV��������
� 6LOYHUPDQ��.HQQHWK��/LJKWQLQJ�0DQ��7KH�$FFXUVHG�/LIH�RI�6DPXHO�)��
%��0RUVH��1HZ�<RUN��.QRSI��������
� 6LPSVRQ��-RKQ��³3UHIDFH�WR�WKH�7KLUG�(GLWLRQ�RI�WKH�2[IRUG�(QJOLVK�
'LFWLRQDU\�´�2[IRUG�8QLYHUVLW\�3UHVV��
KWWS���RHG�FRP�DERXW�RHG��SUHIDFH��JHQHUDO��DFFHVVHG����-XQH��������
� 6LPSVRQ��-RKQ��HG��7KH�)LUVW�(QJOLVK�'LFWLRQDU\��������5REHUW�
&DZGUH\¶V�$�7DEOH�$OSKDEHWLFDOO��2[IRUG��%RGOHLDQ�/LEUDU\��������
� 6LQJK��-DJMLW��*UHDW�,GHDV�LQ�,QIRUPDWLRQ�7KHRU\��/DQJXDJH�DQG�
&\EHUQHWLFV��1HZ�<RUN��'RYHU��������
� 6LQJK��6LPRQ��7KH�&RGH�%RRN��7KH�6HFUHW�+LVWRU\�RI�&RGHV�DQG�
&RGHEUHDNLQJ��/RQGRQ��)RXUWK�(VWDWH��������
� 6ODWHU��5REHUW��3RUWUDLWV�LQ�6LOLFRQ��&DPEULGJH��0DVV���0,7�3UHVV��
������
� 6OHSLDQ��'DYLG��³,QIRUPDWLRQ�7KHRU\�LQ�WKH�)LIWLHV�´�,(((�
7UDQVDFWLRQV�RQ�,QIRUPDWLRQ�7KHRU\�����QR���������������±����
� 6ORPDQ��$DURQ�7KH�&RPSXWHU�5HYROXWLRQ�LQ�3KLORVRSK\��+DVVRFNV��
6XVVH[��+DUUHVWHU�3UHVV��������
� 6PLWK��'��(��$�6RXUFH�%RRN�LQ�0DWKHPDWLFV��1HZ�<RUN��
0F*UDZ�+LOO��������
� 6PLWK��)UDQFLV�2��-��7KH�6HFUHW�&RUUHVSRQGLQJ�9RFDEXODU\��$GDSWHG�
IRU�8VH�WR�0RUVH¶V�(OHFWUR�0DJQHWLF�7HOHJUDSK��$QG�$OVR�LQ�&RQGXFWLQJ�
:ULWWHQ�&RUUHVSRQGHQFH��7UDQVPLWWHG�E\�WKH�0DLOV��RU�2WKHUZLVH��
3RUWODQG��0DLQH��7KXUVWRQ��,OVOH\��������
� 6PLWK��*��&��7KH�%RROH±'H�0RUJDQ�&RUUHVSRQGHQFH�����±������
2[IRUG��&ODUHQGRQ�3UHVV��������
� 6PLWK��-RKQ�0D\QDUG��³7KH�&RQFHSW�RI�,QIRUPDWLRQ�LQ�%LRORJ\�´�
3KLORVRSK\�RI�6FLHQFH���������������±����
� 6PROLQ��-��$��³7KH�(DUO\�'D\V�RI�([SHULPHQWDO�4XDQWXP�



&U\SWRJUDSK\�´�,%0�-RXUQDO�RI�5HVHDUFK�DQG�'HYHORSPHQW������������
��±����
� 6RODQD�2UWHJD��$OEHUWR��³7KH�,QIRUPDWLRQ�5HYROXWLRQ�,V�<HW�WR�
&RPH��$Q�+RPDJH�WR�&ODXGH�(��6KDQQRQ�´�,Q�%D\HVLDQ�,QIHUHQFH�DQG�
0D[LPXP�(QWURS\�0HWKRGV�LQ�6FLHQFH�DQG�(QJLQHHULQJ��$,3�&RQIHUHQFH�
3URFHHGLQJV������HGLWHG�E\�5REHUW�/��)U\��0HOYLOOH��1�<���$PHULFDQ�
,QVWLWXWH�RI�3K\VLFV��������
� 6RORPRQRII��5D\�-��³$�)RUPDO�7KHRU\�RI�,QGXFWLYH�,QIHUHQFH�´�
,QIRUPDWLRQ�DQG�&RQWURO����QR�������������±����
� ²²²��³7KH�'LVFRYHU\�RI�$OJRULWKPLF�3UREDELOLW\�´�-RXUQDO�RI�
&RPSXWHU�DQG�6\VWHP�6FLHQFHV�����QR��������������±����
� 6RO\PDU��/DV]OR��*HWWLQJ�WKH�0HVVDJH��$�+LVWRU\�RI�&RPPXQLFDWLRQV��
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� 6SHOOHUEHUJ��,DQ�)���DQG�3HWHU�-��)HGRU��³$�7ULEXWH�WR�&ODXGH�
6KDQQRQ������±������DQG�D�3OHD�IRU�0RUH�5LJRURXV�8VH�RI�6SHFLHV�
5LFKQHVV��6SHFLHV�'LYHUVLW\�DQG�WKH�µ6KDQQRQ�:LHQHU¶�,QGH[�´�*OREDO�
(FRORJ\�DQG�%LRJHRJUDSK\���������������±����
� 6SHUU\��5RJHU��³0LQG��%UDLQ��DQG�+XPDQLVW�9DOXHV�´�,Q�1HZ�9LHZV�
RI�WKH�1DWXUH�RI�0DQ��HGLWHG�E\�-RKQ�5��3ODWW����±����&KLFDJR��8QLYHUVLW\�
RI�&KLFDJR�3UHVV��������
� 6SUDW��7KRPDV��7KH�+LVWRU\�RI�WKH�5R\DO�6RFLHW\�RI�/RQGRQ��IRU�WKH�
,PSURYLQJ�RI�1DWXUDO�.QRZOHGJH���UG�HG��/RQGRQ��������
� 6SXIIRUG��)UDQFLV��DQG�-HQQ\�8JORZ��HGV��&XOWXUDO�%DEEDJH��
7HFKQRORJ\��7LPH�DQG�,QYHQWLRQ��/RQGRQ��)DEHU�DQG�)DEHU��������
� 6WDQGDJH��7RP��7KH�9LFWRULDQ�,QWHUQHW��7KH�5HPDUNDEOH�6WRU\�RI�WKH�
7HOHJUDSK�DQG�WKH�1LQHWHHQWK�&HQWXU\¶V�2Q�/LQH�3LRQHHUV��1HZ�<RUN��
%HUNOH\��������
� 6WDUQHV��'H�:LWW�7���DQG�*HUWUXGH�(��1R\HV��7KH�(QJOLVK�'LFWLRQDU\�
IURP�&DZGUH\�WR�-RKQVRQ�����±������&KDSHO�+LOO��8QLYHUVLW\�RI�1RUWK�
&DUROLQD�3UHVV��������
� 6WHDQH��$QGUHZ�0���DQG�(OHDQRU�*��5LHIIHO��³%H\RQG�%LWV��7KH�
)XWXUH�RI�4XDQWXP�,QIRUPDWLRQ�3URFHVVLQJ�´�&RPSXWHU��������������±����
� 6WHLQ��*DEULHOH��7KH�(QJOLVK�'LFWLRQDU\�%HIRUH�&DZGUH\��7�ELQJHQ��
*HUPDQ\��0D[�1HLPH\HU��������
� 6WHLQHU��*HRUJH��³2Q�5HDGLQJ�0DUVKDOO�0F/XKDQ�´�,Q�/DQJXDJH�DQG�
6LOHQFH��(VVD\V�RQ�/DQJXDJH��/LWHUDWXUH��DQG�WKH�,QKXPDQ�����±����1HZ�
<RUN��$WKHQHXP��������
� 6WHQW��*XQWKHU�6��³7KDW�:DV�WKH�0ROHFXODU�%LRORJ\�7KDW�:DV�´�



6FLHQFH������QR������������������±����
� ²²²��³'1$�´�'DHGDOXV���������������±����
� ²²²��³<RX�&DQ�7DNH�WKH�(WKLFV�2XW�RI�$OWUXLVP�%XW�<RX�&DQ¶W�
7DNH�WKH�$OWUXLVP�2XW�RI�(WKLFV�´�+DVWLQJV�&HQWHU�5HSRUW����QR������������
��±����
� 6WHSKHQV��0LWFKHOO��7KH�5LVH�RI�WKH�,PDJH��WKH�)DOO�RI�WKH�:RUG��
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� 6WHUQ��7KHRGRUH��³'UXP�DQG�:KLVWOH�µ/DQJXDJHV¶��$Q�$QDO\VLV�RI�
6SHHFK�6XUURJDWHV�´�$PHULFDQ�$QWKURSRORJLVW���������������±�����
� 6WL[��*DU\��³5LGLQJ�WKH�%DFN�RI�(OHFWURQV�´�6FLHQWLILF�$PHULFDQ�
�6HSWHPEHU����������±����
� 6WRQLHU��7RP��%H\RQG�,QIRUPDWLRQ��7KH�1DWXUDO�+LVWRU\�RI�
,QWHOOLJHQFH��/RQGRQ��6SULQJHU�9HUODJ��������
� ²²²��,QIRUPDWLRQ�DQG�0HDQLQJ��$Q�(YROXWLRQDU\�3HUVSHFWLYH��
%HUOLQ��6SULQJHU�9HUODJ��������
� 6WUHXIHUW��6LHJIULHG��3HWHU�6XHGIHOG��DQG�0LFKDHO�-��'ULYHU��
³&RQFHSWXDO�6WUXFWXUH��,QIRUPDWLRQ�6HDUFK��DQG�,QIRUPDWLRQ�8WLOL]DWLRQ�´�
-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\����QR���������������±����
� 6XQVWHLQ��&DVV�5��,QIRWRSLD��+RZ�0DQ\�0LQGV�3URGXFH�.QRZOHGJH��
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� 6XURZLHFNL��-DPHV��7KH�:LVGRP�RI�&URZGV��1HZ�<RUN��'RXEOHGD\��
������
� 6ZDGH��'RURQ��³7KH�:RUOG�5HGXFHG�WR�1XPEHU�´�,VLV�����QR����
�����������±����
� ²²²��7KH�&RJZKHHO�%UDLQ��&KDUOHV�%DEEDJH�DQG�WKH�4XHVW�WR�
%XLOG�WKH�)LUVW�&RPSXWHU��/RQGRQ��/LWWOH��%URZQ��������
� ²²²��7KH�'LIIHUHQFH�(QJLQH��&KDUOHV�%DEEDJH�DQG�WKH�4XHVW�WR�
%XLOG�WKH�)LUVW�&RPSXWHU��1HZ�<RUN��9LNLQJ��������
� 6ZLIW��-RQDWKDQ��$�7DOH�RI�D�7XE��:ULWWHQ�IRU�WKH�8QLYHUVDO�
,PSURYHPHQW�RI�0DQNLQG��������
� 6]LOiUG��/Hy��³2Q�WKH�'HFUHDVH�RI�(QWURS\�LQ�D�7KHUPRG\QDPLF�
6\VWHP�E\�WKH�,QWHUYHQWLRQ�RI�,QWHOOLJHQW�%HLQJV�´�7UDQVODWHG�E\�$QDWRO�
5DSRSRUW�DQG�0HFKWLOGH�.QROOHU�IURP�³hEHU�'LH�(QWURSLHYHUPLQGHUXQJ�
LQ�(LQHP�7KHUPRG\QDPLVFKHQ�6\VWHP�%HL�(LQJULIIHQ�,QWHOOLJHQWHU�
:HVHQ�´�=HLWVFKULIW�)�U�3K\VLN������������%HKDYLRUDO�6FLHQFH����QR����
�����������±����
� 7HLOKDUG�GH�&KDUGLQ��3LHUUH��7KH�+XPDQ�3KHQRPHQRQ��7UDQVODWHG�E\�
6DUDK�$SSOHWRQ�:HEHU��%ULJKWRQ��8�.���6XVVH[�$FDGHPLF�3UHVV��������



� 7HUKDO��%DUEDUD�0��³,V�(QWDQJOHPHQW�0RQRJDPRXV"´�,%0�-RXUQDO�
RI�5HVHDUFK�DQG�'HYHORSPHQW�����QR��������������±����
� 7KRPSVRQ��$��-���DQG�.DUO�3HDUVRQ��³+HQU\�%ULJJV�DQG�+LV�:RUN�RQ�
/RJDULWKPV�´�$PHULFDQ�0DWKHPDWLFDO�0RQWKO\�����QR���������������±����
� 7KRPVHQ��6DPXHO�:��³6RPH�(YLGHQFH�&RQFHUQLQJ�WKH�*HQHVLV�RI�
6KDQQRQ¶V�,QIRUPDWLRQ�7KHRU\�´�6WXGLHV�LQ�+LVWRU\�DQG�3KLORVRSK\�RI�
6FLHQFH��������������±����
� 7KRUS��(GZDUG�2��³7KH�,QYHQWLRQ�RI�WKH�)LUVW�:HDUDEOH�&RPSXWHU�´�
,Q�3URFHHGLQJV�RI�WKH��QG�,(((�,QWHUQDWLRQDO�6\PSRVLXP�RQ�:HDUDEOH�
&RPSXWHUV��:DVKLQJWRQ��'�&���,(((�&RPSXWHU�6RFLHW\��������
� 7RROH��%HWW\�$OH[DQGUD��³$GD�%\URQ��/DG\�/RYHODFH��DQ�$QDO\VW�DQG�
0HWDSK\VLFLDQ�´�,(((�$QQDOV�RI�WKH�+LVWRU\�RI�&RPSXWLQJ�����QR����
���������±����
� ²²²��$GD��WKH�(QFKDQWUHVV�RI�1XPEHUV��3URSKHW�RI�WKH�&RPSXWHU�
$JH��0LOO�9DOOH\��&DOLI���6WUDZEHUU\�3UHVV��������
� 7XIWH��(GZDUG�5��³7KH�&RJQLWLYH�6W\OH�RI�3RZHU3RLQW�´�&KHVKLUH��
&RQQ���*UDSKLFV�3UHVV��������
� 7XULQJ��$ODQ�0��³2Q�&RPSXWDEOH�1XPEHUV��ZLWK�DQ�$SSOLFDWLRQ�WR�
WKH�(QWVFKHLGXQJVSUREOHP�´�3URFHHGLQJV�RI�WKH�/RQGRQ�0DWKHPDWLFDO�
6RFLHW\���������������±����
� ²²²��³&RPSXWLQJ�0DFKLQHU\�DQG�,QWHOOLJHQFH�´�0LQGV�DQG�
0DFKLQHV�����QR�����������������±����
� ²²²��³7KH�&KHPLFDO�%DVLV�RI�0RUSKRJHQHVLV�´�3KLORVRSKLFDO�
7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�/RQGRQ��6HULHV�%������QR������
����������±����
� 7XUQEXOO��/DXUHQFH��7KH�(OHFWUR�0DJQHWLF�7HOHJUDSK��:LWK�DQ�
+LVWRULFDO�$FFRXQW�RI�,WV�5LVH��3URJUHVV��DQG�3UHVHQW�&RQGLWLRQ��
3KLODGHOSKLD��$��+DUW��������
� 9DLO��$OIUHG��7KH�$PHULFDQ�(OHFWUR�0DJQHWLF�7HOHJUDSK��:LWK�WKH�
5HSRUWV�RI�&RQJUHVV��DQG�D�'HVFULSWLRQ�RI�$OO�7HOHJUDSKV�.QRZQ��
(PSOR\LQJ�(OHFWULFLW\�2U�*DOYDQLVP��3KLODGHOSKLD��/HD�	�%ODQFKDUG��
������
� 9HUG~��6HUJLR��³)LIW\�<HDUV�RI�6KDQQRQ�7KHRU\�´�,(((�7UDQVDFWLRQV�
RQ�,QIRUPDWLRQ�7KHRU\�����QR����������������±����
� 9LQFHQW��'DYLG��/LWHUDF\�DQG�3RSXODU�&XOWXUH��(QJODQG�����±������
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� 9LULOLR��3DXO��7KH�,QIRUPDWLRQ�%RPE��7UDQVODWHG�E\�&KULV�7XUQHU��
/RQGRQ��9HUVR��������



� YRQ�%DH\HU��+DQV�&KULVWLDQ��0D[ZHOO¶V�'HPRQ��:K\�:DUPWK�
'LVSHUVHV�DQG�7LPH�3DVVHV��1HZ�<RUN��5DQGRP�+RXVH��������
� ²²²��,QIRUPDWLRQ��7KH�1HZ�/DQJXDJH�RI�6FLHQFH��&DPEULGJH��
0DVV���+DUYDUG�8QLYHUVLW\�3UHVV��������
� YRQ�)RHUVWHU��+HLQ]��&\EHUQHWLFV��&LUFXODU�&DXVDO�DQG�)HHGEDFN�
0HFKDQLVPV�LQ�%LRORJLFDO�DQG�6RFLDO�6\VWHPV��7UDQVDFWLRQV�RI�WKH�
6HYHQWK�&RQIHUHQFH��0DUFK���±����������1HZ�<RUN��-RVLDK�0DF\��-U��
)RXQGDWLRQ��������
� ²²²��&\EHUQHWLFV��&LUFXODU�&DXVDO�DQG�)HHGEDFN�0HFKDQLVPV�LQ�
%LRORJLFDO�DQG�6RFLDO�6\VWHPV��7UDQVDFWLRQV�RI�WKH�(LJKWK�&RQIHUHQFH��
0DUFK���±����������1HZ�<RUN��-RVLDK�0DF\��-U��)RXQGDWLRQ��������
� ²²²��³,QWHUYLHZ�ZLWK�6WHIDQR�)UDQFKL��*�YHQ�*�]HOGHUH��DQG�(ULF�
0LQFK�´�6WDQIRUG�+XPDQLWLHV�5HYLHZ����QR������������$YDLODEOH�RQOLQH�DW�
KWWS���ZZZ�VWDQIRUG�HGX�JURXS�6+5�����WH[W�LQWHUYLHZYRQI�KWPO��
� YRQ�1HXPDQQ��-RKQ��7KH�&RPSXWHU�DQG�WKH�%UDLQ��1HZ�+DYHQ��
&RQQ���<DOH�8QLYHUVLW\�3UHVV��������
� ²²²��&ROOHFWHG�:RUNV��9ROV���±���2[IRUG��3HUJDPRQ�3UHVV��������
� 9XOSLDQL��$���DQG�5REHUWR�/LYL��7KH�.ROPRJRURY�/HJDF\�LQ�3K\VLFV��
$�&HQWXU\�RI�7XUEXOHQFH�DQG�&RPSOH[LW\��/HFWXUH�1RWHV�LQ�3K\VLFV��QR��
�����%HUOLQ��6SULQJHU��������
� :DOGURS��0��0LWFKHOO��³5HOXFWDQW�)DWKHU�RI�WKH�'LJLWDO�$JH�´�
7HFKQRORJ\�5HYLHZ��-XO\±$XJXVW����������±����
� :DQJ��+DR��³6RPH�)DFWV�$ERXW�.XUW�*|GHO�´�-RXUQDO�RI�6\PEROLF�
/RJLF���������������±����
� :DWVRQ��'DYLG�/��³%LRORJLFDO�2UJDQL]DWLRQ�´�4XDUWHUO\�5HYLHZ�RI�
%LRORJ\����QR���������������±����
� :DWVRQ��-DPHV�'��7KH�'RXEOH�+HOL[��1HZ�<RUN��$WKHQHXP��������
� ²²²��*HQHV��*LUOV��DQG�*DPRZ��$IWHU�WKH�'RXEOH�+HOL[��1HZ�
<RUN��.QRSI��������
� ²²²��0ROHFXODU�0RGHOV�RI�/LIH��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
������
� :DWVRQ��-DPHV�'���DQG�)UDQFLV�&ULFN��³$�6WUXFWXUH�IRU�'HR[\ULERVH�
1XFOHLF�$FLG�´�1DWXUH������������������
� ²²²��³*HQHWLFDO�,PSOLFDWLRQV�RI�WKH�6WUXFWXUH�RI�
'HR[\ULERQXFOHLF�$FLG�´�1DWXUH����������������±����
� :DWWV��'XQFDQ�-��³1HWZRUNV��'\QDPLFV��DQG�WKH�6PDOO�:RUOG�
3KHQRPHQRQ�´�$PHULFDQ�-RXUQDO�RI�6RFLRORJ\������QR������������
���±�����



� ²²²��6PDOO�:RUOGV��7KH�'\QDPLFV�RI�1HWZRUNV�%HWZHHQ�2UGHU�
DQG�5DQGRPQHVV��3ULQFHWRQ��1�-���3ULQFHWRQ�8QLYHUVLW\�3UHVV��������
� ²²²��6L[�'HJUHHV��7KH�6FLHQFH�RI�D�&RQQHFWHG�$JH��1HZ�<RUN��
1RUWRQ��������
� :DWWV��'XQFDQ�-���DQG�6WHYHQ�+��6WURJDW]��³&ROOHFWLYH�'\QDPLFV�RI�
µ6PDOO�:RUOG¶�1HWZRUNV�´�1DWXUH����������������±����
� :HDYHU��:DUUHQ��³7KH�0DWKHPDWLFV�RI�&RPPXQLFDWLRQ�´�6FLHQWLILF�
$PHULFDQ������QR��������������±����
� :HOOV��+��*��:RUOG�%UDLQ��/RQGRQ��0HWKXHQ��������
� ²²²��$�6KRUW�+LVWRU\�RI�WKH�:RUOG��6DQ�'LHJR��%RRN�7UHH��������
� :KHHOHU��-RKQ�$UFKLEDOG��³,QIRUPDWLRQ��3K\VLFV��4XDQWXP��7KH�
6HDUFK�IRU�/LQNV�´�3URFHHGLQJV�RI�WKH�7KLUG�,QWHUQDWLRQDO�6\PSRVLXP�RQ�
WKH�)RXQGDWLRQV�RI�4XDQWXP�0HFKDQLFV������������±����
� ²²²��$W�+RPH�LQ�WKH�8QLYHUVH��0DVWHUV�RI�0RGHUQ�3K\VLFV��YRO�����
1HZ�<RUN��$PHULFDQ�,QVWLWXWH�RI�3K\VLFV��������
� :KHHOHU��-RKQ�$UFKLEDOG��ZLWK�.HQQHWK�)RUG��*HRQV��%ODFN�+ROHV��
DQG�4XDQWXP�)RDP��$�/LIH�LQ�3K\VLFV��1HZ�<RUN��1RUWRQ��������
� :KLWHKHDG��$OIUHG�1RUWK��DQG�%HUWUDQG�5XVVHOO��3ULQFLSLD�
0DWKHPDWLFD��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������
� :LHQHU��1RUEHUW��&\EHUQHWLFV��2U�&RQWURO�DQG�&RPPXQLFDWLRQ�LQ�WKH�
$QLPDO�DQG�WKH�0DFKLQH���QG�HG��&DPEULGJH��0DVV���0,7�3UHVV��������
� ²²²��,�$P�D�0DWKHPDWLFLDQ��7KH�/DWHU�/LIH�RI�D�3URGLJ\��
&DPEULGJH��0DVV���0,7�3UHVV��������
� :LHQHU��3KLOLS�3���HG��/HLEQL]�6HOHFWLRQV��1HZ�<RUN��6FULEQHU¶V��
������
� :LONLQV��-RKQ��0HUFXU\��2U�WKH�6HFUHW�DQG�6ZLIW�0HVVHQJHU��
6KHZLQJ��+RZ�D�0DQ�0D\�:LWK�3ULYDF\�DQG�6SHHG�&RPPXQLFDWH�+LV�
7KRXJKWV�WR�D�)ULHQG�$W�$Q\�'LVWDQFH���UG�HG��/RQGRQ��-RKQ�1LFKROVRQ��
������
� :LOOLDPV��0LFKDHO��$�+LVWRU\�RI�&RPSXWLQJ�7HFKQRORJ\��:DVKLQJWRQ��
'�&���,(((�&RPSXWHU�6RFLHW\��������
� :LOVRQ��*HRIIUH\��7KH�2OG�7HOHJUDSKV��/RQGRQ��3KLOOLPRUH��������
� :LQFKHVWHU��6LPRQ��7KH�0HDQLQJ�RI�(YHU\WKLQJ��7KH�6WRU\�RI�WKH�
2[IRUG�(QJOLVK�'LFWLRQDU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������
� :LVGRP��-��2��³7KH�+\SRWKHVLV�RI�&\EHUQHWLFV�´�%ULWLVK�-RXUQDO�IRU�
WKH�3KLORVRSK\�RI�6FLHQFH����QR�������������±����
� :LWWJHQVWHLQ��/XGZLJ��3KLORVRSKLFDO�,QYHVWLJDWLRQ��7UDQVODWHG�E\�*��
(��0��$QVFRPEH��1HZ�<RUN��0DFPLOODQ��������



� ²²²��5HPDUNV�RQ�WKH�)RXQGDWLRQV�RI�0DWKHPDWLFV��&DPEULGJH��
0DVV���0,7�3UHVV��������
� :RRGZDUG��.DWKOHHQ��7KH�0\WKV�RI�,QIRUPDWLRQ��7HFKQRORJ\�DQG�
3RVWLQGXVWULDO�&XOWXUH��0DGLVRQ��:LVF���&RGD�3UHVV��������
� :RROOH\��%HQMDPLQ��7KH�%ULGH�RI�6FLHQFH��5RPDQFH��5HDVRQ��DQG�
%\URQ¶V�'DXJKWHU��1HZ�<RUN��0F*UDZ�+LOO��������
� :\QWHU��$QGUHZ��³7KH�(OHFWULF�7HOHJUDSK�´�4XDUWHUO\�5HYLHZ����
�����������±����
� ²²²��6XEWOH�%UDLQV�DQG�/LVVRP�)LQJHUV��%HLQJ�6RPH�RI�WKH�
&KLVHO�0DUNV�RI�2XU�,QGXVWULDO�DQG�6FLHQWLILF�3URJUHVV��/RQGRQ��5REHUW�
+DUGZLFNH��������
� <HR��5LFKDUG��³5HDGLQJ�(QF\FORSHGLDV��6FLHQFH�DQG�WKH�
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