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7KH�1HZ�(QOLJKWHQPHQW

:H¶YH�FRQVLGHUHG�WKXV�IDU�WKH�ELRORJLFDO�RULJLQV�RI�KXPDQ�QDWXUH��DQG�IURP�WKLV�LQIRUPDWLRQ�WKH�LGHD
WKDW�D�ODUJH�SDUW�RI�KXPDQ�FUHDWLYLW\�LV�JHQHUDWHG�E\�WKH�LQHYLWDEOH�DQG�QHFHVVDU\�FRQIOLFW�EHWZHHQ�WKH
LQGLYLGXDO�DQG�JURXS�OHYHOV�RI�QDWXUDO�VHOHFWLRQ��7KH�LPSOLHG�XQLW\�LQ�WKH�H[SODQDWLRQ�OHDGV�XV�WR�WKH
QH[W� OHJ� RI� WKH� MRXUQH\� ,� VXJJHVW�� ,W� LV� WKH� FRQFHSW� WKDW� VFLHQFH� DQG� WKH� KXPDQLWLHV� VKDUH� WKH� VDPH
IRXQGDWLRQ�� LQ�SDUWLFXODU� WKDW� WKH� ODZV�RI�SK\VLFDO�FDXVH�DQG�HIIHFW�FDQ�VRPHKRZ�XOWLPDWHO\�DFFRXQW
IRU�ERWK��<RX�ZLOO�OLNHO\�UHFRJQL]H�WKLV�SURSRVLWLRQ��:HVWHUQ�FXOWXUH�KDV�DOUHDG\�WUDYHOHG�WKLV�ZD\��,W
ZDV�FDOOHG�WKH�(QOLJKWHQPHQW�

'XULQJ�WKH�VHYHQWHHQWK�DQG�HLJKWHHQWK�FHQWXULHV��WKH�LGHD�RI�WKH�(QOLJKWHQPHQW�UXOHG�WKH�:HVWHUQ
LQWHOOHFWXDO�ZRUOG��$W� WKDW� WLPH� LW�ZDV�D� MXJJHUQDXW�� LQ� WKH�PLQGV�RI�PDQ\� LW� HYHQ�VHHPHG� WR�EH� WKH
GHVWLQ\� RI� WKH� KXPDQ� VSHFLHV�� 6FKRODUV� DSSHDUHG� RQ� WUDFN� WR� H[SODLQ� ERWK� WKH� 8QLYHUVH� DQG� WKH
PHDQLQJ�RI�KXPDQLW\�E\�WKH�ODZV�RI�VFLHQFH��WKH�ODWWHU�FDOOHG�DW�WKDW�WLPH�QDWXUDO�SKLORVRSK\��7KH�JUHDW
EUDQFKHV� RI� OHDUQLQJ�� (QOLJKWHQPHQW� VFKRODUV� EHOLHYHG�� FDQ� EH� XQLILHG� E\� D� FRQWLQXRXV� QHWZRUN� RI
FDXVH� DQG� HIIHFW�� 7KHQ�� ZKHQ� EXLOW� IURP� UHDOLW\� DQG� UHDVRQ� DORQH�� FOHDQVHG� RI� VXSHUVWLWLRQ�� DOO� RI
NQRZOHGJH�PLJKW�FRPH�WRJHWKHU�WR�IRUP�ZKDW�LQ������)UDQFLV�%DFRQ��JUHDWHVW�RI�WKH�(QOLJKWHQPHQW¶V
IRUHUXQQHUV��WHUPHG�³WKH�HPSLUH�RI�PDQ�´

7KH�(QOLJKWHQPHQW�TXHVW�ZDV�GULYHQ�E\�WKH�EHOLHI�WKDW�HQWLUHO\�RQ�WKHLU�RZQ��KXPDQ�EHLQJV�FDQ
NQRZ�DOO�WKDW�QHHGV�WR�EH�NQRZQ��DQG�LQ�NQRZLQJ�XQGHUVWDQG��DQG�LQ�XQGHUVWDQGLQJ�JDLQ�WKH�SRZHU�WR
FKRRVH�PRUH�ZLVHO\�WKDQ�HYHU�EHIRUH�

%\�WKH�HDUO\�����V��KRZHYHU��WKH�GUHDP�IDOWHUHG�DQG�%DFRQ¶V�HPSLUH�UHWUHDWHG��7KHUH�ZHUH�WZR
UHDVRQV�� )LUVW�� DOWKRXJK� VFLHQWLVWV� ZHUH� JHQHUDWLQJ� GLVFRYHULHV� DW� DQ� H[SRQHQWLDO� SDFH�� WKH\� ZHUH
QRZKHUH�FORVH�WR�PHHWLQJ�WKH�H[SHFWDWLRQV�RI�WKH�PRUH�RSWLPLVWLF�(QOLJKWHQPHQW�WKLQNHUV��6HFRQG��WKLV
VKRUWIDOO�DOORZHG�WKH�IRXQGHUV�RI�WKH�5RPDQWLF�WUDGLWLRQ�RI�OLWHUDWXUH��LQFOXGLQJ�VRPH�RI�WKH�JUHDWHVW
SRHWV� RI� DOO� WLPH�� WR� UHMHFW� WKH� SUHVXPSWLRQV� RI� WKH�(QOLJKWHQPHQW�ZRUOGYLHZ� DQG� VHHN�PHDQLQJ� LQ
RWKHU��PRUH�SULYDWH�YHQXHV��6FLHQFH�KDG�QR�ZD\��DQG�LW�QHYHU�ZRXOG��WR�WRXFK�ZKDW�SHRSOH�GHHSO\�IHHO
DQG�H[SUHVV�RQO\�WKURXJK�WKH�FUHDWLYH�DUWV��5HOLDQFH�RQ�VFLHQWLILF�NQRZOHGJH��PDQ\�EHOLHYHG�DQG�WKHLU
FRQWHPSRUDU\�VXFFHVVRUV�FRQWLQXH�WR�EHOLHYH��EHJJDUV�WKH�KXPDQ�SRWHQWLDO�

)RU� WKH� QH[W� WZR� FHQWXULHV� DQG� WR� WKH� SUHVHQW� GD\�� VFLHQFH� DQG� WKH� KXPDQLWLHV�ZHQW� WKHLU� RZQ
ZD\V��3K\VLFLVWV� RI� FRXUVH�QR� OHVV� FRQWLQXH� WR� HQMR\�SOD\LQJ� LQ� VWULQJ�TXDUWHWV�� DQG�QRYHOLVWV�ZULWH
ERRNV� WKDW�PDUYHO� DW� WKH�ZRQGHUV�XQFRYHUHG�E\� VFLHQFH��%XW� WKH� WZR�FXOWXUHV²DV� WKH\�FDPH� WR�EH
FDOOHG� E\� WKH� PLGGOH� RI� WKH� WZHQWLHWK� FHQWXU\²ZHUH� FRQVLGHUHG� E\� PRVW� WR� EH� VHSDUDWHG� E\� D
SHUPDQHQW�FKDVP�EXLOW�LQWR�WKH�PLQG��SHUKDSV�LQWULQVLF�WR�WKH�QDWXUH�RI�H[LVWHQFH�LWVHOI�

,Q� DQ\�FDVH� WKHUH�ZDV� VLPSO\�QR� WLPH�GXULQJ� WKH� ORQJ�HFOLSVH�RI� WKH�(QOLJKWHQPHQW� WR� WKLQN�RI
XQLILFDWLRQ�� ,Q� RUGHU� WR� DFFRPPRGDWH� WKH� ULVLQJ� IORRG� RI� LQIRUPDWLRQ�� VFLHQWLILF� GLVFLSOLQHV� ZHUH



GLYLGLQJ�LQWR�VSHFLDOWLHV�DW�D�QHDU�EDFWHULDO�UDWH²IDVW� WKHQ�IDVWHU�DQG�WKHQ�HYHQ�IDVWHU��7KH�FUHDWLYH
DUWV� IRU� WKHLU� SDUW� FRQWLQXHG� WR� IORZHU� ZLWK� EULOOLDQW� DQG� LGLRV\QFUDWLF� H[SUHVVLRQV� RI� WKH� KXPDQ
LPDJLQDWLRQ��7KHUH�ZDV�YHU\�OLWWOH�LQWHUHVW�LQ�WU\LQJ�WR�UHLJQLWH�ZKDW�ZDV�SHUFHLYHG�DV�DQ�DQWLTXH�DQG
KRSHOHVV�SKLORVRSKLFDO�TXHVW��<HW� WKH�(QOLJKWHQPHQW�ZDV�QHYHU�SURYHG�WR�EH�LPSRVVLEOH��,W�ZDV�QRW
GHDG��,W�ZDV�MXVW�VWDOOHG�

,V� WKHUH� DQ\� YDOXH� LQ� UHVXPLQJ� WKH� TXHVW� QRZ�� DQG� DQ\� FKDQFH� RI� DFKLHYLQJ� LW"� <HV�� EHFDXVH
HQRXJK�LV�NQRZQ�WRGD\�WR�PDNH�LW�PRUH�DWWDLQDEOH�WKDQ�GXULQJ�LWV�ILUVW�IORZHULQJ��$QG�\HV��EHFDXVH�WKH
VROXWLRQV�RI�VR�PDQ\�SUREOHPV�RI�PRGHUQ�OLIH�KLQJH�RQ�VROXWLRQV�IRU�WKH�FODVK�RI�FRPSHWLQJ�UHOLJLRQV�
WKH�DPELJXLWLHV�RI�PRUDO�UHDVRQLQJ��WKH�LQDGHTXDWH�IRXQGDWLRQV�RI�HQYLURQPHQWDOLVP��DQG��WKH�ELJ�RQH�
WKH�PHDQLQJ�RI�KXPDQLW\�LWVHOI�

6WXG\LQJ� WKH� UHODWLRQ� EHWZHHQ� VFLHQFH� DQG� WKH� KXPDQLWLHV� VKRXOG� EH� DW� WKH� KHDUW� RI� OLEHUDO
HGXFDWLRQ�HYHU\ZKHUH��IRU�VWXGHQWV�RI�VFLHQFH�DQG�WKH�KXPDQLWLHV�DOLNH��7KDW¶V�QRW�JRLQJ�WR�EH�HDV\�WR
DFKLHYH�� RI� FRXUVH��$PRQJ� WKH� ILHIGRPV�RI� DFDGHPLD� DQG� SXQGLWU\� WKHUH� H[LVWV� D� JUHDW� YDULDWLRQ� LQ
DFFHSWDEOH� LGHRORJ\� DQG� SURFHGXUH��:HVWHUQ� LQWHOOHFWXDO� OLIH� LV� UXOHG� E\� KDUG�FRUH� VSHFLDOLVWV�� $W
+DUYDUG� 8QLYHUVLW\�� IRU� H[DPSOH�� ZKHUH� ,� WDXJKW� IRU� IRXU� GHFDGHV�� WKH� GRPLQDQW� FULWHULRQ� LQ� WKH
VHOHFWLRQ�RI�QHZ�IDFXOW\�ZDV�SUHHPLQHQFH�RU�WKH�SURPLVH�RI�SUHHPLQHQFH�LQ�D�VSHFLDOW\��6WDUWLQJ�ZLWK
WKH� GHOLEHUDWLRQV� RI� GHSDUWPHQW�OHYHO� VHDUFK� FRPPLWWHHV�� WKHQ� UHFRPPHQGDWLRQV� WR� WKH� GHDQ� RI� WKH
IDFXOW\� RI� DUWV� DQG� VFLHQFHV�� DQG� DW� ODVW� WKH� ILQDO� GHFLVLRQ� E\� WKH� SUHVLGHQW� RI� +DUYDUG�� ZKR� ZDV
DVVLVWHG� E\� DQ� DG� KRF� FRPPLWWHH� GUDZQ� IURP� ERWK� ZLWKLQ� DQG� RXWVLGH� WKH� XQLYHUVLW\�� WKH� SLYRWDO
TXHVWLRQ�DVNHG�ZDV��³,V�WKH�FDQGLGDWH�WKH�EHVW�LQ�WKH�ZRUOG�LQ�KLV�UHVHDUFK�VSHFLDOW\"´�2Q�WHDFKLQJ��LW
ZDV�DOPRVW�DOZD\V�DQ�HDV\JRLQJ��³,V� WKH�FDQGLGDWH�DGHTXDWH"´�7KH�JXLGLQJ�SKLORVRSK\�RYHUDOO�ZDV
WKDW� WKH� DVVHPEO\�RI� D� VXIILFLHQW� QXPEHU� RI� VXFK�ZRUOG�FODVV� VSHFLDOLVWV�ZRXOG� VRPHKRZ� FRDOHVFH
LQWR�DQ�LQWHOOHFWXDO�VXSHURUJDQLVP�DWWUDFWLYH�WR�ERWK�VWXGHQWV�DQG�ILQDQFLDO�EDFNHUV�

7KH�HDUO\�VWDJHV�RI�D�FUHDWLYH�WKRXJKW�� WKH�RQHV�WKDW�FRXQW��GR�QRW�DULVH�IURP�MLJVDZ�SX]]OHV�RI
VSHFLDOL]DWLRQ��7KH�PRVW�VXFFHVVIXO�VFLHQWLVW�WKLQNV�OLNH�D�SRHW²ZLGH�UDQJLQJ��VRPHWLPHV�IDQWDVWLFDO
²DQG�ZRUNV�OLNH�D�ERRNNHHSHU��,W�LV�WKH�ODWWHU�UROH�WKDW�WKH�ZRUOG�VHHV��:KHQ�ZULWLQJ�D�UHSRUW�IRU�D
WHFKQLFDO�MRXUQDO�RU�VSHDNLQJ�DW�D�FRQIHUHQFH�RI�IHOORZ�VSHFLDOLVWV��WKH�VFLHQWLVW�DYRLGV�PHWDSKRU��+H
LV�FDUHIXO�QHYHU�WR�EH�DFFXVHG�RI�UKHWRULF�RU�SRHWU\��$�YHU\�IHZ�ORDGHG�ZRUGV�PD\�EH�XVHG��LI�NHSW�WR
WKH� LQWURGXFWRU\� SDUDJUDSKV� DQG� WKH� GLVFXVVLRQ� IROORZLQJ� WKH� SUHVHQWDWLRQ� RI� GDWD�� DQG� LI� DGGHG� WR
FODULI\�WKH�PHDQLQJ�RI�D�WHFKQLFDO�FRQFHSW��EXW�WKH\�DUH�QHYHU�XVHG�IRU�WKH�SULPDU\�SXUSRVH�RI�VWLUULQJ
HPRWLRQ��7KH� ODQJXDJH�RI� WKH�DXWKRU�PXVW�DW�DOO� WLPHV�EH� UHVWUDLQHG�DQG�REHGLHQW� WR� ORJLF�EDVHG�RQ
GHPRQVWUDEOH�IDFW�

7KH� H[DFW� RSSRVLWH� LV� WKH� FDVH� LQ� SRHWU\� DQG� WKH� RWKHU� FUHDWLYH� DUWV�� 7KHUH� PHWDSKRU� LV
HYHU\WKLQJ��7KH�FUHDWLYH�ZULWHU��FRPSRVHU��RU�YLVXDO�DUWLVW�FRQYH\V��RIWHQ�REOLTXHO\�E\�DEVWUDFWLRQ�RU
GHOLEHUDWH� GLVWRUWLRQ�� KLV� RZQ� SHUFHSWLRQV� DQG� WKH� IHHOLQJV� KH� KRSHV� WR� HYRNH²DERXW� VRPHWKLQJ�
DERXW�DQ\WKLQJ��UHDO�RU�LPDJLQHG��+H�VHHNV�WR�EULQJ�IRUWK�LQ�DQ�RULJLQDO�ZD\�VRPH�WUXWK�RU�RWKHU�DERXW
WKH� KXPDQ� H[SHULHQFH�� +H� WULHV� WR� SDVV� ZKDW� KH� FUHDWHV� GLUHFWO\� DORQJ� WKH� FKDQQHO� RI� KXPDQ
H[SHULHQFH��IURP�KLV�PLQG�WR�\RXU�PLQG��+LV�ZRUN�LV�MXGJHG�E\�WKH�SRZHU�DQG�EHDXW\�RI�LWV�PHWDSKRUV�
+H�REH\V�D�GLFWXP�DVFULEHG�WR�3LFDVVR��DUW�LV�WKH�OLH�WKDW�VKRZV�XV�WKH�WUXWK�

:LOGO\� VHDUFKLQJ�� VRPHWLPHV� VKRFNLQJ� LQ� HIIHFW�� WKH� FUHDWLYH� DUWV� DQG�PXFK� RI� WKH� KXPDQLWLHV
VFKRODUVKLS� DQDO\]LQJ� WKHP� DUH� QRQHWKHOHVV� LQ� DQ� LPSRUWDQW� VHQVH� MXVW� WKH� VDPH� ROG� VWRU\��ZLWK� WKH
VDPH� WKHPHV�� WKH� VDPH� DUFKHW\SHV�� WKH� VDPH� HPRWLRQV��:H� UHDGHUV� GRQ¶W� FDUH��:H¶UH� DGGLFWHG� WR
DQWKURSRFHQWULFLW\��ERXQG�WR�D�ERWWRPOHVV�IDVFLQDWLRQ�ZLWK�RXUVHOYHV�DQG�RWKHUV�RI�RXU�NLQG��(YHQ�WKH
EHVW�HGXFDWHG� OLYH�RQ� DQ� DG� OLELWXP�GLHW� RI� QRYHOV��PRYLHV�� FRQFHUWV�� VSRUWV� HYHQWV�� DQG�JRVVLS� DOO
GHVLJQHG�WR�VWLU�RQH�RU�PRUH�RI�WKH�UHODWLYHO\�VPDOO�UDQJH�RI�HPRWLRQV�WKDW�GLDJQRVH�+RPR�VDSLHQV�



2XU�VWRULHV�DERXW�DQLPDOV�UHTXLUH�KXPDQ�OLNH�HPRWLRQV�DQG�EHKDYLRU�XQGHUVWDQGDEOH�ZLWK�ZHOO�ZRUQ
JXLGHERRNV�RI�KXPDQ�QDWXUH��:H�XVH�HQGHDULQJ�DQLPDO�FDULFDWXUHV��LQFOXGLQJ�HYHQ�WKRVH�RI�WLJHUV�DQG
RWKHU�IHURFLRXV�SUHGDWRUV��WR�WHDFK�FKLOGUHQ�DERXW�RWKHU�SHRSOH�

:H�DUH�DQ�LQVDWLDEO\�FXULRXV�VSHFLHV²SURYLGHG�WKH�VXEMHFWV�DUH�RXU�SHUVRQDO�VHOYHV�DQG�SHRSOH
ZH�NQRZ�RU�ZRXOG�OLNH�WR�NQRZ��7KH�EHKDYLRU�JRHV�IDU�EDFN�EH\RQG�RXU�VSHFLHV�LQ�WKH�HYROXWLRQ�RI
WKH�SULPDWH�IDPLO\�WUHH��,W�KDV�EHHQ�REVHUYHG��IRU�H[DPSOH��WKDW�ZKHQ�FDJHG�PRQNH\V�DUH�DOORZHG�WR
ORRN�RXWVLGH�DW�D�YDULHW\�RI�RWKHU�REMHFWV��WKHLU�ILUVW�FKRLFH�IRU�DWWHQWLRQ�LV�RWKHU�PRQNH\V�

7KH� IXQFWLRQ� RI� DQWKURSRFHQWULFLW\²IDVFLQDWLRQ� DERXW� RXUVHOYHV²LV� WKH� VKDUSHQLQJ� RI� VRFLDO
LQWHOOLJHQFH�� D� VNLOO� LQ� ZKLFK� KXPDQ� EHLQJV� DUH� WKH� JHQLXVHV� DPRQJ� DOO� (DUWK¶V� VSHFLHV�� ,W� DURVH
GUDPDWLFDOO\�LQ�FRQFHUW�ZLWK�WKH�HYROXWLRQ�RI�WKH�FHUHEUDO�FRUWH[�GXULQJ�WKH�RULJLQ�RI�+RPR�VDSLHQV
IURP�WKH�$IULFDQ�DXVWUDORSLWK�SUHKXPDQV��*RVVLS��FHOHEULW\�ZRUVKLS��ELRJUDSKLHV��QRYHOV��ZDU�VWRULHV�
DQG�VSRUWV�DUH�WKH�VWXII�RI�PRGHUQ�FXOWXUH�EHFDXVH�D�VWDWH�RI�LQWHQVH��HYHQ�REVHVVLYH�FRQFHQWUDWLRQ�RQ
RWKHUV�KDV�DOZD\V�HQKDQFHG�VXUYLYDO�RI� LQGLYLGXDOV�DQG�JURXSV��:H�DUH�GHYRWHG� WR�VWRULHV�EHFDXVH
WKDW�LV�KRZ�WKH�PLQG�ZRUNV²D�QHYHU�HQGLQJ�ZDQGHULQJ�WKURXJK�SDVW�VFHQDULRV�DQG�WKURXJK�DOWHUQDWLYH
VFHQDULRV�RI�WKH�IXWXUH�

,I�JRGV�RI�WKH�DQFLHQW�*UHHN�WUDGLWLRQ�ZHUH�ZDWFKLQJ��WKH\�ZRXOG�YLHZ�KXPDQ�HUURU�WKH�ZD\�ZH
GR�LQ�FRPHGLHV�DQG�WUDJHGLHV��EXW�WKH\�PLJKW�DOVR�IHHO�HPSDWK\�E\�YLHZLQJ�RXU�IRLEOHV�DV�IODZV�IRUFHG
RQ�XV�E\�'DUZLQLDQ�QHFHVVLW\��7KHUH�LV�D�SDUDOOHO�WR�JRGV�DQG�WKHLU�KXPDQ�SXSSHWV�LQ�SHRSOH�ZDWFKLQJ
NLWWHQV�DW�SOD\��7KH�DQLPDOV�XVH�WKUHH�EDVLF�PDQHXYHUV�VXLWHG�WR�WKHLU�IXWXUH�UROH�DV�SUHGDWRUV��WR�VWDON
DQG�OHDS�RQ�D�WUDLOLQJ�VWULQJ�LV�SUDFWLFH�IRU�FDWFKLQJ�PLFH��WR�OHDS�XS�WR�WKH�VWULQJ�DERYH�DQG�VHL]H�LW
ZLWK�SDZV�FODSSHG�WRJHWKHU�LV�IRU�ELUGV��DQG�WR�VFRRS�DW�D�VWULQJ�QHDU�WKH�IHHW�LV�IRU�ILVK�RU�VPDOO�SUH\
DW�WKHLU�IHHW��,W¶V�DOO�DPXVLQJ�WR�XV��EXW�YLWDO�WR�WKHP�DV�D�VKDUSHQLQJ�RI�VXUYLYDO�VNLOOV�

6FLHQFH�EXLOGV�DQG�WHVWV�FRPSHWLWLYH�K\SRWKHVHV�IURP�SDUWLDO�HYLGHQFH�DQG�LPDJLQDWLRQ�LQ�RUGHU
WR� JHQHUDWH� NQRZOHGJH� DERXW� WKH� UHDO� ZRUOG�� ,W� LV� WRWDOO\� FRPPLWWHG� WR� IDFW� ZLWKRXW� UHIHUHQFH� WR
UHOLJLRQ�RU�LGHRORJ\��,W�FXWV�SDWKV�WKURXJK�WKH�IHYHU�VZDPS�RI�KXPDQ�H[LVWHQFH�

<RX� KDYH� RI� FRXUVH� KHDUG� RI� WKHVH� TXDOLWLHV�� %XW� VFLHQFH� KDV� DGGLWLRQDO� SURSHUWLHV� WKDW
GLVWLQJXLVK� LW� IURP�WKH�KXPDQLWLHV��2I� WKHVH� WKH�PRVW� LPSRUWDQW� LV� WKH�FRQFHSW�RI� WKH�FRQWLQXXP��7KH
LGHD�RI�YDULDWLRQ�RI�HQWLW\�DQG�SURFHVV�RFFXUULQJ�FRQWLQXRXVO\�LQ�RQH��WZR��RU�PRUH�GLPHQVLRQV�LV�VR
URXWLQH� LQ�PRVW� RI� SK\VLFV� DQG� FKHPLVWU\� DV� WR� UHTXLUH� QR� H[SOLFLW�PHQWLRQ�� &RQWLQXD� LQFOXGH� VXFK
IDPLOLDU�JUDGLHQWV�DV� WHPSHUDWXUH��YHORFLW\��PDVV��ZDYH� OHQJWK��SDUWLFOH�VSLQ��S+��DQG�FDUERQ�EDVHG
PROHFXODU� DQDORJV�� 7KH\� EHFRPH� OHVV� REYLRXV� LQ� PROHFXODU� ELRORJ\�� ZKHUH� RQO\� D� IHZ� EDVLF
YDULDWLRQV� LQ� VWUXFWXUH� ZRUN� WR� H[SODLQ� WKH� IXQFWLRQ� DQG� UHSURGXFWLRQ� RI� FHOOV�� 7KH\� UHDSSHDU
IRUFHIXOO\� LQ� HYROXWLRQDU\� ELRORJ\� DQG� HYROXWLRQ�EDVHG� HFRORJ\�� ZKLFK� DGGUHVV� WKH� GLIIHULQJ
DGDSWDWLRQV�RI�PLOOLRQV�RI�VSHFLHV�WR�WKHLU�UHVSHFWLYH�HQYLURQPHQWV��$QG�WKH\�KDYH�UHWXUQHG�ZLWK�HYHQ
JUHDWHU�IODLU�DQG�GUDPD�LQ�VWXGLHV�RI�H[RSODQHWV�

6RPH�QLQH�KXQGUHG�VXFK�SODQHWV�KDG�EHHQ�GLVFRYHUHG�SULRU�WR�WKH�SDUWLDO�VKXWGRZQ�RI�WKH�.HSOHU
VSDFH�WHOHVFRSH�LQ�������WKH�VKXWGRZQ�GXH�WR�WKH�PDOIXQFWLRQ�RI�DQ�DLPLQJ�GHYLFH��7KH�.HSOHU�LPDJHV
ZHUH�DPD]LQJ�HYHQ�WR�JHQHUDWLRQV�ZKR�UHJDUGHG�IO\E\V�DQG�VRIW�ODQGLQJV�RQ�RWKHU�SODQHWV�LQ�WKH�6RODU
6\VWHP�DV�URXWLQH��7KH\�DUH�DOVR�LPPHQVHO\�LPSRUWDQW��WKH�HTXLYDOHQW�RI�D�VHDPDQ¶V�ILUVW�JOLPSVH�RI�D
QHZ�FRQWLQHQW¶V�FRDVWOLQH��DQG�D�VKRXW�RI��/DQG��/DQG���ZKHUH�QRQH�PLJKW�KDYH�H[LVWHG��$Q�HVWLPDWHG
KXQGUHG� ELOOLRQ� VWDU� V\VWHPV�PDNH� XS� WKH�0LON\�:D\� JDOD[\�� DQG� DVWURQRPHUV� EHOLHYH� WKDW� DOO� DUH
RUELWHG�E\�DQ�DYHUDJH�RI�DW�OHDVW�RQH�SODQHW��$�VPDOO�EXW�VWLOO�VXEVWDQWLDO�IUDFWLRQ�DUH�OLNHO\�WR�KDUERU
OLIH�IRUPV²HYHQ�LI�WKH�RUJDQLVPV�DUH�RQO\�PLFUREHV�OLYLQJ�XQGHU�H[WUHPHO\�KRVWLOH�FRQGLWLRQV�

7KH�H[RSODQHWV��SODQHWV�LQ�RWKHU�VWDU�V\VWHPV��RI�WKH�JDOD[\�IRUP�D�FRQWLQXXP��$VWURQRPHUV�KDYH



QHZO\� REVHUYHG� RU� DW� OHDVW� LQIHUUHG� D� EHVWLDU\� RI� H[RSODQHWV�PRUH� YDULHG� WKDQ� DQ\WKLQJ� SUHYLRXVO\
LPDJLQHG��7KHUH�H[LVW�JLDQW�JDV�SODQHWV�UHVHPEOLQJ�-XSLWHU�DQG�6DWXUQ��VRPH�KXJHO\�ODUJHU�LQ�YROXPH�
7KHUH� DUH� VPDOOHU� URFN\� SODQHWV� OLNH� RXU� RZQ�� WLQ\� VSHFNV� RUELWLQJ� DW� WKH� ULJKW� GLVWDQFH� IURP� WKH
PRWKHU�VWDU�WR�VXSSRUW�OLIH��IXQGDPHQWDOO\�GLIIHUHQW�IURP�URFN\�SODQHWV�DW�RWKHU�GLVWDQFHV��DV�0HUFXU\
DQG�9HQXV�DUH�IDWDOO\�QHDU�WR�WKH�6XQ�DQG�SODQHWOLNH�3OXWR�IDWDOO\�IDU�DZD\���7KHUH�H[LVW�SODQHWV�WKDW�GR
QRW� URWDWH��RWKHUV� WKDW� WUDYHO�FORVH� WR� WKH�PRWKHU�VWDU�DQG� WKHQ�IDU�DZD\�DQG�EDFN�DJDLQ� LQ�HOOLSWLFDO
RUELWV��7KHUH�SUREDEO\�H[LVW�RUSKDQHG�URJXH�SODQHWV��WKURZQ�ORRVH�IURP�WKH�JUDYLWDWLRQDO�SXOO�RI�WKHLU
PRWKHU�VWDUV��GULIWLQJ�WKURXJK�RXWHU�VSDFH��6RPH�RI� WKH�H[RSODQHWV�DOVR�KDYH�DQ�HQWRXUDJH�RI�RQH�RU
PRUH� PRRQV�� ,Q� DGGLWLRQ� WR� JUHDW� DQG� FRQWLQXRXV� YDULDWLRQ� LQ� VL]H�� ORFDWLRQ�� DQG� RUELW�� WKHUH� DUH
FRPSDUDEOH�JUDGLHQWV�LQ�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�ERG\�DQG�DWPRVSKHUH�RI�WKH�SODQHWV�DQG�WKHLU
PRRQV��GHULYHG�IURP�WKH�SDUWLFXODULWLHV�RI�WKHLU�RULJLQ�

$VWURQRPHUV��EHLQJ�QRUPDO�KXPDQV�DV�ZHOO�DV�VFLHQWLVWV��DUH�DV�DZHG�DV�WKH�UHVW�RI�XV�E\�WKHLU
GLVFRYHULHV��7KH�GLVFRYHULHV�DIILUP�WKDW�(DUWK� LV�QRW� WKH�FHQWHU�RI� WKH�8QLYHUVH²ZH¶YH�NQRZQ�WKDW
VLQFH�&RSHUQLFXV�DQG�*DOLOHR²EXW�MXVW�KRZ�IDU�IURP�WKH�FHQWHU�KDV�EHHQ�KDUG�WR� LPDJLQH��7KH�WLQ\
EOXH�VSHFN�ZH�FDOO�KRPH�LV�SURSRUWLRQDWHO\�QR�PRUH�WKDQ�WKDW��D�PRWH�RI�VWDUGXVW�QHDU�WKH�HGJH�RI�RXU
JDOD[\�DPRQJ�D�KXQGUHG�ELOOLRQ�RU�PRUH�JDOD[LHV� LQ� WKH�XQLYHUVH�� ,W�RFFXSLHV� MXVW�RQH�SRVLWLRQ� LQ�D
FRQWLQXXP� RI� SODQHWV�� PRRQV�� DQG� RWKHU� SODQHWOLNH� KHDYHQO\� ERGLHV� WKDW� ZH� KDYH� MXVW� EHJXQ� WR
XQGHUVWDQG��,W�ZRXOG�EH�EHFRPLQJ�RI�XV�WR�VSHDN�PRGHVWO\�RI�RXU�VWDWXV�LQ�WKH�FRVPRV��/HW�PH�RIIHU�D
PHWDSKRU��(DUWK�UHODWHV�WR�WKH�8QLYHUVH�DV�WKH�VHFRQG�VHJPHQW�RI�WKH�OHIW�DQWHQQD�RI�DQ�DSKLG�VLWWLQJ�RQ
D�IORZHU�SHWDO�LQ�D�JDUGHQ�LQ�7HDQHFN��1HZ�-HUVH\��IRU�D�IHZ�KRXUV�WKLV�DIWHUQRRQ�

:LWK� ERWDQ\� DQG� HQWRPRORJ\� WKXV� IOHHWLQJO\� EURXJKW� WR� PLQG�� LW� LV� DSSURSULDWH� WR� LQWURGXFH
DQRWKHU�FRQWLQXXP��WKH�GLYHUVLW\�RI�OLIH�LQ�(DUWK¶V�ELRVSKHUH��$W�WKH�WLPH�RI�WKLV�ZULWLQJ��LQ�������WKHUH
DUH���������NQRZQ�VSHFLHV�RI�SODQWV�LQ�WKH�OLYLQJ�IORUD�RI�(DUWK��D�QXPEHU�H[SHFWHG�WR�ULVH�WR��������
DV�PRUH�H[SHGLWLRQV�WDNH�WR�WKH�ILHOG��7KH�QXPEHU�RI�DOO�NQRZQ�VSHFLHV�RI�RUJDQLVPV�RQ�(DUWK��SODQWV�
DQLPDOV��IXQJL��DQG�PLFUREHV��LV�DERXW���PLOOLRQ��7KH�DFWXDO�QXPEHU��FRPELQLQJ�NQRZQ�DQG�XQNQRZQ�
LV�HVWLPDWHG�WR�EH�DW�OHDVW�WKUHH�WLPHV�WKDW�QXPEHU��RU�PRUH��7KH�URVWHU�RI�QHZO\�GHVFULEHG�VSHFLHV�LV
DERXW� ������� D� \HDU��7KH� UDWH�ZLOO� FHUWDLQO\� JURZ�� DV� D�PXOWLWXGH� RI� VWLOO� SRRUO\� H[SORUHG� WURSLFDO
IRUHVW� IUDJPHQWV��FRUDO� UHHIV�� VHDPRXQWV��DQG�XQFKDUWHG� ULGJHV�DQG�FDQ\RQV�RI� WKH�GHHS�RFHDQ� IORRU
EHFRPH�EHWWHU�NQRZQ��7KH�QXPEHU�RI�GHVFULEHG�VSHFLHV�ZLOO�DFFHOHUDWH�HYHQ�IDVWHU�ZLWK�H[SORUDWLRQ
RI� WKH� ODUJHO\�XQNQRZQ�PLFURELDO�ZRUOG��QRZ�WKDW� WKH� WHFKQRORJ\�QHHGHG�IRU� WKH�VWXG\�RI�H[WUHPHO\
VPDOO� RUJDQLVPV� KDV� EHFRPH� URXWLQH�� 7KHUH� ZLOO� FRPH� WR� OLJKW� VWUDQJH� QHZ� EDFWHULD�� DUFKDHDQV�
YLUXVHV��DQG�SLFR]RDQV�WKDW�VWLOO�VZDUP�XQVHHQ�HYHU\ZKHUH�RQ�WKH�VXUIDFH�RI�WKH�SODQHW�

$V� WKH� FHQVXV� RI� VSHFLHV� SURFHHGV�� RWKHU� FRQWLQXD� RI� ELRGLYHUVLW\� DUH� EHLQJ� PDSSHG�� 7KH\
LQFOXGH�WKH�XQLTXH�ELRORJ\�RI�HDFK�OLYLQJ�VSHFLHV�DQG�WKH� ORQJ��ZLQGLQJ�SURFHVVHV�RI�HYROXWLRQ�WKDW
FUHDWHG�LW��3DUW�RI�WKH�HQG�SURGXFW�LV�WKH�JUDGLHQW�RI�VL]H�DFURVV�D�GR]HQ�RUGHUV�RI�PDJQLWXGH��,W�UDQJHV
IURP� WKH� EOXH� ZKDOH� DQG� $IULFDQ� HOHSKDQW� GRZQ� WR� VXSHUDEXQGDQW� SKRWRV\QWKHWLF� EDFWHULD� DQG
VFDYHQJLQJ� SLFR]RDQV� RI� WKH� VHD�� WKH� ODWWHU� VR� VPDOO� WKH\� FDQQRW� EH� VWXGLHG� ZLWK� RUGLQDU\� OLJKW
PLFURVFRS\�

2I�DOO�WKH�FRQWLQXD�PDSSHG�E\�VFLHQFH��WKH�PRVW�UHOHYDQW�WR�WKH�KXPDQLWLHV�DUH�WKH�VHQVHV��ZKLFK
DUH� H[WUHPHO\� OLPLWHG� LQ� RXU� VSHFLHV��9LVLRQ� LV� EDVHG� LQ�+RPR�VDSLHQV� RQ� DQ� DOPRVW� LQILQLWHVLPDO
VOLYHU�RI�HQHUJ\��IRXU�KXQGUHG�WR�VHYHQ�KXQGUHG�QDQRPHWHUV�LQ�WKH�HOHFWURPDJQHWLF�VSHFWUXP��7KH�UHVW
RI� WKH�VSHFWUXP��VDWXUDWLQJ� WKH�8QLYHUVH�� UDQJHV� IURP�JDPPD�UD\V� WULOOLRQV�RI� WLPHV�VKRUWHU� WKDQ� WKH
KXPDQ�YLVXDO�VHJPHQW�WR�UDGLR�ZDYHV�WULOOLRQV�RI�WLPHV�ORQJHU��$QLPDOV�OLYH�ZLWKLQ�WKHLU�RZQ�VOLYHUV
RI� FRQWLQXD�� %HORZ� IRXU� KXQGUHG� QDQRPHWHUV�� IRU� H[DPSOH�� EXWWHUIOLHV� ILQG� SROOHQ� DQG� QHFWDU� LQ
IORZHUV�E\�WKH�SDWWHUQV�RI�XOWUDYLROHW�OLJKW�UHIOHFWHG�RII�WKH�SHWDOV²SDWWHUQV�DQG�FRORUV�XQVHHQ�E\�XV�



:KHUH�ZH�VHH�D�\HOORZ�RU�UHG�EORVVRP�� WKH� LQVHFWV�VHH�DQ�DUUD\�RI�VSRWV�DQG�FRQFHQWULF�FLUFOHV� LQ
OLJKW�DQG�GDUN�

+HDOWK\�SHRSOH�EHOLHYH�LQWXLWLYHO\�WKDW�WKH\�FDQ�KHDU�DOPRVW�HYHU\�VRXQG��+RZHYHU��RXU�VSHFLHV
LV�SURJUDPPHG�WR�GHWHFW�RQO\�WZHQW\�WR�WZHQW\�WKRXVDQG�KHUW]��F\FOHV�RI�DLU�FRPSUHVVLRQ�SHU�VHFRQG��
$ERYH�WKDW�UDQJH��IO\LQJ�EDWV�EURDGFDVW�XOWUDVRQLF�SXOVHV�LQWR�WKH�QLJKW�DLU�DQG�OLVWHQ�IRU�WKH�HFKRHV�WR
GRGJH�REVWDFOHV�DQG�VQDWFK�PRWKV�DQG�RWKHU� LQVHFWV�RQ�WKH�ZLQJ��%HORZ�WKH�KXPDQ�UDQJH��HOHSKDQWV
UXPEOH�FRPSOH[�PHVVDJHV� LQ�H[FKDQJHV�EDFN�DQG� IRUWK�ZLWK�RWKHU�PHPEHUV�RI� WKHLU�KHUG��:H�ZDON
WKURXJK�QDWXUH�OLNH�D�GHDI�SHUVRQ�RQ�WKH�VWUHHWV�RI�1HZ�<RUN��VHQVLQJ�RQO\�D�IHZ�YLEUDWLRQV��DEOH�WR
LQWHUSUHW�DOPRVW�QRWKLQJ�

+XPDQ�EHLQJV�KDYH�RQH�RI�WKH�SRRUHVW�VHQVHV�RI�VPHOO�RI�DOO�WKH�RUJDQLVPV�RQ�(DUWK��VR�ZHDN�WKDW
ZH� KDYH� RQO\� D� WLQ\� YRFDEXODU\� WR� H[SUHVV� LW��:H� GHSHQG� KHDYLO\� RQ� VLPLOHV� VXFK� DV� ³OHPRQ\´� RU
³DFLGLF´�RU�³IHWLG�´�,Q�FRQWUDVW��WKH�YDVW�PDMRULW\�RI�RWKHU�RUJDQLVPV��UDQJLQJ�LQ�NLQG�IURP�EDFWHULD�WR
VQDNHV�DQG�ZROYHV��UHO\�RQ�RGRU�DQG�WDVWH�IRU�WKHLU�YHU\�H[LVWHQFH��:H�GHSHQG�RQ�WKH�VRSKLVWLFDWLRQ�RI
WUDLQHG�GRJV� WR� OHDG� XV� WKURXJK� WKH� ROIDFWRU\�ZRUOG�� WUDFNLQJ� LQGLYLGXDO� SHRSOH�� GHWHFWLQJ� HYHQ� WKH
VOLJKWHVW�WUDFH�RI�H[SORVLYHV�DQG�RWKHU�GDQJHURXV�FKHPLFDOV�

2XU� VSHFLHV� LV� DOPRVW�ZKROO\�XQFRQVFLRXV�RI� FHUWDLQ�RWKHU�NLQGV�RI� VWLPXOL�ZLWKRXW� WKH�XVH�RI
LQVWUXPHQWV��:H�GHWHFW�HOHFWULFLW\�VROHO\�E\�D�WLQJOH��D�VKRFN��RU�D�IODVK�RI�OLJKW��,Q�FRQWUDVW��WKHUH�H[LVW
D�YDULHW\�RI�IUHVKZDWHU�HHOV��FDWILVK��DQG�HOHSKDQW�QRVH�ILVK��FRQILQHG�WR�PXUN\�ZDWHU�ZKHUH��GHSULYHG
RI�YLVLRQ��WKH\�OLYH�LQVWHDG�LQ�D�JDOYDQLF�ZRUOG��7KH\�JHQHUDWH�FKDUJHG�ILHOGV�DURXQG�WKHLU�ERGLHV�ZLWK
WUXQN�PXVFOH�WLVVXH�WKDW�KDV�EHHQ�PRGLILHG�E\�HYROXWLRQ�LQWR�RUJDQLF�EDWWHULHV��:LWK�WKH�DLG�RI�HOHFWULF
VKDGRZV�LQ�WKH�SDWWHUQ�RI�FKDUJHV��WKH�ILVK�DYRLG�REVWDFOHV�DURXQG�WKHP��ORFDWH�SUH\��DQG�FRPPXQLFDWH
ZLWK�RWKHUV�RI�WKH�VDPH�VSHFLHV��<HW�DQRWKHU�SDUW�RI� WKH�HQYLURQPHQW�EH\RQG�WKH�UHDFK�RI�KXPDQV�LV
(DUWK¶V� PDJQHWLF� ILHOG�� XVHG� E\� VRPH� PLJUDWRU\� ELUGV� WR� JXLGH� WKHP� GXULQJ� WKHLU� ORQJ�GLVWDQFH
MRXUQH\V�

7KH�H[SORUDWLRQ�RI�FRQWLQXD�DOORZV�KXPDQLW\�WR�PHDVXUH�WKH�GLPHQVLRQV�RI�WKH�UHDO�FRVPRV��IURP
WKH�LQILQLWH�UDQJHV�RI�VL]H��GLVWDQFH��DQG�TXDQWLW\��LQ�ZKLFK�ZH�DQG�RXU�OLWWOH�SODQHW�H[LVW��7KH�VFLHQWLILF
HQWHUSULVH� VXJJHVWV�ZKHUH� WR� ORRN� IRU� SUHYLRXVO\� XQH[SHFWHG� SKHQRPHQD�� DQG� KRZ� WR� SHUFHLYH� WKH
ZKROH�RI�UHDOLW\�E\�D�PHDVXUDEOH�ZHEZRUN�RI�FDXVH�DQG�HIIHFW�H[SODQDWLRQ��%\�NQRZLQJ�WKH�SRVLWLRQ
RI� HDFK� SKHQRPHQRQ� LQ� WKH� UHOHYDQW� FRQWLQXD²UHOHYDQW� FRQWLQXD� LQ� RUGLQDU\� SDUODQFH� EHLQJ� WKH
YDULDEOH� RI� HDFK� V\VWHP²ZH� KDYH� OHDUQHG� WKH� FKHPLVWU\� RI� WKH� VXUIDFH� RI� 0DUV�� ZH� NQRZ
DSSUR[LPDWHO\�KRZ�DQG�ZKHQ�WKH�ILUVW�WHWUDSRGV�FUDZOHG�RXW�RI�SRQGV�RQWR�WKH�ODQG��ZH�FDQ�SUHGLFW
FRQGLWLRQV� LQ� ERWK� WKH� LQILQLWHVLPDO� DQG� QHDU�LQILQLWH� E\� WKH� XQLILHG� WKHRU\� RI� SK\VLFV�� DQG�ZH� FDQ
ZDWFK�EORRG�IORZ�DQG�QHUYH�FHOOV�LQ�WKH�KXPDQ�EUDLQ�OLJKW�XS�GXULQJ�FRQVFLRXV�WKRXJKW��,Q�WLPH��OLNHO\
QR�PRUH�WKDQ�VHYHUDO�GHFDGHV��ZH�ZLOO�EH�DEOH�WR�H[SODLQ�WKH�GDUN�PDWWHU�RI�WKH�8QLYHUVH��WKH�RULJLQ
RI�OLIH�RQ�(DUWK��DQG�WKH�SK\VLFDO�EDVLV�RI�KXPDQ�FRQVFLRXVQHVV�GXULQJ�FKDQJHV�RI�PRRG�DQG�WKRXJKW�
7KH�LQYLVLEOH�LV�VHHQ��WKH�YDQLVKLQJO\�VPDOO�ZHLJKHG�

6R�� ZKDW� KDV� WKLV� H[SORVLYH� JURZWK� RI� VFLHQWLILF� NQRZOHGJH� WR� GR� ZLWK� WKH� KXPDQLWLHV"
(YHU\WKLQJ��6FLHQFH�DQG�WHFKQRORJ\�UHYHDO�ZLWK�LQFUHDVLQJ�SUHFLVLRQ�WKH�SODFH�RI�KXPDQLW\��KHUH�RQ
(DUWK�DQG�EH\RQG�LQ�WKH�FRVPRV�DV�D�ZKROH��:H�RFFXS\�D�PLFURVFRSLF�VSDFH�LQ�HDFK�RI�WKH�UHOHYDQW
FRQWLQXD�WKDW�PLJKW�KDYH�SURGXFHG�D�VSHFLHV�RI�KXPDQ�JUDGH�LQWHOOLJHQFH�DQ\ZKHUH��KHUH�DQG�RQ�RWKHU
SODQHWV��2XU�DQFHVWUDO�VSHFLHV��WUDFHG�IXUWKHU�DQG�IXUWKHU�EDFN�WKURXJK�D�VHULHV�RI�HYHU�PRUH�SULPLWLYH
OLIH�IRUPV��DUH�DOO�OXFN\�ORWWHU\�ZLQQHUV�WKDW�VWXPEOHG�WKHLU�ZD\�WKURXJK�WKH�ODE\ULQWK�RI�HYROXWLRQ�

:H�DUH�D�YHU\�VSHFLDO�VSHFLHV��SHUKDSV�WKH�FKRVHQ�VSHFLHV�LI�\RX�SUHIHU��EXW�WKH�KXPDQLWLHV�E\
WKHPVHOYHV�FDQQRW�H[SODLQ�ZK\�WKLV�LV�WKH�FDVH��7KH\�GRQ¶W�HYHQ�SRVH�WKH�TXHVWLRQ�LQ�D�PDQQHU�WKDW�FDQ
EH�DQVZHUHG��&RQILQHG�WR�D�VPDOO�ER[�RI�DZDUHQHVV��WKH\�FHOHEUDWH�WKH�WLQ\�VHJPHQWV�RI�WKH�FRQWLQXD



WKH\�NQRZ��LQ�PLQXWH�GHWDLO�DQG�RYHU�DQG�RYHU�DJDLQ�LQ�HQGOHVV�SHUPXWDWLRQV��7KHVH�VHJPHQWV�DORQH�GR
QRW� DGGUHVV� WKH� RULJLQV� RI� WKH� WUDLWV� ZH� IXQGDPHQWDOO\� SRVVHVV²RXU� RYHUEHDULQJ� LQVWLQFWV�� RXU
PRGHUDWH� LQWHOOLJHQFH�� RXU� GDQJHURXVO\� OLPLWHG�ZLVGRP�� HYHQ�� FULWLFV�ZLOO� LQVLVW�� WKH� KXEULV� RI� RXU
VFLHQFH�

7KH� ILUVW� (QOLJKWHQPHQW� ZDV� XQGHUWDNHQ� PRUH� WKDQ� IRXU� FHQWXULHV� DJR� ZKHQ� VFLHQFH� DQG� WKH
KXPDQLWLHV�ERWK�ZHUH�HOHPHQWDU\�HQRXJK� WR�PDNH� WKHLU� V\PELRVLV� ORRN�IHDVLEOH�� ,W�EHFDPH�SRVVLEOH
ZLWK�WKH�RSHQLQJ�RI�WKH�JOREDO�VHD�URXWHV�E\�:HVWHUQ�(XURSH�IURP�WKH�ODWH�ILIWHHQWK�FHQWXU\�RQZDUG�
7KH�FLUFXPQDYLJDWLRQ�RI�$IULFD�DQG�WKH�GLVFRYHU\�RI�WKH�1HZ�:RUOG�OHG�WR�QHZ��JOREDO�WUDGH�URXWHV
DQG�H[SDQGHG�PLOLWDU\�FRQTXHVW��7KH�QHZ��JOREDO�UHDFK�ZDV�D� WXUQLQJ�SRLQW� LQ�KLVWRU\� WKDW�SODFHG�D
SUHPLXP� RQ� NQRZOHGJH� DQG� LQYHQWLRQ�� 1RZ� ZH� DUH� ODXQFKHG� LQWR� D� QHZ� F\FOH� RI� H[SORUDWLRQ²
LQILQLWHO\�ULFKHU��FRUUHVSRQGLQJO\�PRUH�FKDOOHQJLQJ��DQG�QRW�E\�FRLQFLGHQFH�LQFUHDVLQJO\�KXPDQLWDULDQ�
,W� LV� ZLWKLQ� WKH� SRZHU� RI� WKH� KXPDQLWLHV� DQG� WKH� VHULRXV� FUHDWLYH� DUWV� ZLWKLQ� WKHP� WR� H[SUHVV� RXU
H[LVWHQFH�LQ�ZD\V�WKDW�EHJLQ�DW�ODVW�WR�UHDOL]H�WKH�GUHDPV�RI�WKH�(QOLJKWHQPHQW�



�

7KH�$OO�,PSRUWDQFH�RI�WKH�+XPDQLWLHV

<RX�PLJKW�WKLQN�WKLV�RGG�FRPLQJ�IURP�D�GDWD�GULYHQ�ELRORJLVW��EXW�,�EHOLHYH�WKDW�WKH�H[WUDWHUUHVWULDOV
FUHDWHG�E\�WKH�FRQIDEXODWLRQV�RI�VFLHQFH�ILFWLRQ�VHUYH�XV�LQ�DQ�LPSRUWDQW�ZD\��WKH\�LPSURYH�UHIOHFWLRQ
RQ�RXU�RZQ�FRQGLWLRQ��:KHQ�PDGH�DV� IXOO\�SODXVLEOH�DV�VFLHQFH�DOORZV�� WKH\�KHOS�XV� WR�SUHGLFW� WKH
IXWXUH��5HDO�DOLHQV�ZRXOG�WHOO�XV��,�EHOLHYH��WKDW�RXU�VSHFLHV�SRVVHVVHV�RQH�YLWDO�SRVVHVVLRQ�ZRUWK\�RI
WKHLU�DWWHQWLRQ��,W�LV�QRW�RXU�VFLHQFH�DQG�WHFKQRORJ\��DV�\RX�PLJKW�WKLQN��,W�LV�WKH�KXPDQLWLHV�

7KHVH� LPDJLQHG� \HW� SODXVLEOH� DOLHQV� KDYH� QR� GHVLUH� WR� SOHDVH� RU� HOHYDWH� RXU� VSHFLHV�� 7KHLU
UHODWLRQ� WR� XV� LV� EHQHYROHQW�� WKH� VDPH� DV� RXU� RZQ� WRZDUG� ZLOGOLIH� JUD]LQJ� DQG� VWDONLQJ� LQ� WKH
6HUHQJHWL��7KHLU�PLVVLRQ�LV�WR�OHDUQ�DOO�WKH\�FDQ�IURP�WKH�VLQJXODU�VSHFLHV�WKDW�DFKLHYHG�FLYLOL]DWLRQ�RQ
WKLV�SODQHW��:RXOGQ¶W� WKDW�KDYH� WR�EH� WKH�VHFUHWV�RI�RXU� VFLHQFH"�1R��QRW�DW�DOO��:H�KDYH�QRWKLQJ� WR
WHDFK�WKHP��.HHS�LQ�PLQG�WKDW�QHDUO\�HYHU\WKLQJ�WKDW�FDQ�EH�FDOOHG�VFLHQFH�LV�OHVV�WKDQ�ILYH�FHQWXULHV
ROG��%HFDXVH�VFLHQWLILF�NQRZOHGJH�KDV�EHHQ�PRUH�RU� OHVV�GRXEOLQJ�DFFRUGLQJ�WR�GLVFLSOLQH��VXFK�DV
SK\VLFDO�FKHPLVWU\�DQG�FHOO�ELRORJ\��HYHU\�RQH�RU�WZR�GHFDGHV�IRU�WKH�SDVW�WZR�FHQWXULHV��LW�IROORZV
WKDW�ZKDW�ZH�NQRZ�LV�E\�JHRORJLFDO�VWDQGDUGV�EUDQG�QHZ��7HFKQRORJLFDO�DSSOLFDWLRQV�DUH�DOVR�LQ�DQ
HDUO\� VWDJH� RI� HYROXWLRQ��+XPDQLW\� HQWHUHG� RXU� SUHVHQW� JOREDO�� K\SHUFRQQHFWHG� WHFKQRVFLHQWLILF� HUD
RQO\�WZR�GHFDGHV�DJR²OHVV�WKDQ�DQ�H\HEOLQN�LQ�WKH�VWDUU\�PHVVDJH�RI�WKH�FRVPRV��%\�FKDQFH�DORQH�
DQG�JLYHQ� WKH�PXOWLELOOLRQ�\HDU� DJH�RI� WKH�JDOD[\�� WKH� DOLHQV� UHDFKHG�RXU�SUHVHQW�GD\�� VWLOO�LQIDQWLOH
OHYHO�PLOOLRQV�RI�\HDUV�DJR��,W�FRXOG�KDYH�EHHQ�DV�PXFK�DV�D�KXQGUHG�PLOOLRQ�\HDUV�DJR��:KDW�WKHQ�FDQ
ZH�WHDFK�RXU�H[WUDWHUUHVWULDO�YLVLWRUV"�3XW�DQRWKHU�ZD\��ZKDW�FRXOG�(LQVWHLQ�DV�D�WRGGOHU�KDYH�WDXJKW�D
SURIHVVRU�RI�SK\VLFV"�1RWKLQJ�DW�DOO��)RU�WKH�VDPH�UHDVRQ�RXU�WHFKQRORJ\�ZRXOG�EH�YDVWO\�LQIHULRU��,I
WKDW�ZHUH�QRW�VR��ZH�ZRXOG�EH�WKH�H[WUDWHUUHVWULDO�YLVLWRUV�DQG�WKH\�WKH�SODQHWDU\�DERULJLQDOV�

6R�ZKDW� FRXOG� WKH� K\SRWKHWLFDO� DOLHQV� OHDUQ� IURP� XV� WKDW� KDV� DQ\� YDOXH� WR� WKHP"� 7KH� FRUUHFW
DQVZHU� LV� WKH� KXPDQLWLHV�� $V� 0XUUD\� *HOO�0DQQ� RQFH� UHPDUNHG� RI� WKH� ILHOG� KH� KDV� SLRQHHUHG�
WKHRUHWLFDO�SK\VLFV�FRQVLVWV�RI�D�VPDOO�QXPEHU�RI�ODZV�DQG�D�JUHDW�PDQ\�DFFLGHQWV��7KH�VDPH�LV�WUXH��D
IRUWLRUL��RI�DOO�WKH�VFLHQFHV��7KH�RULJLQ�RI�OLIH�RFFXUUHG�RYHU�WKUHH�DQG�D�KDOI�ELOOLRQ�\HDUV�DJR��7KH
VXEVHTXHQW� GLYHUVLILFDWLRQ�RI� WKH�SULPRUGLDO� RUJDQLVPV� LQWR� VSHFLHV� RI�PLFUREHV�� IXQJL�� SODQWV�� DQG
DQLPDOV� LV� RQO\� RQH� KLVWRU\� WKDW� FRXOG� KDYH� RFFXUUHG� RXW� RI� D� QHDU�LQILQLWXGH� RI� KLVWRULHV�� 7KH
H[WUDWHUUHVWULDO� YLVLWRUV� ZRXOG� NQRZ� WKLV�� IURP� URERW� SUREHV� DQG� WKH� SULQFLSOHV� RI� HYROXWLRQDU\
ELRORJ\�� 7KH\� FRXOG� QRW� LPPHGLDWHO\� IDWKRP� (DUWK¶V� IXOO� KLVWRU\� RI� RUJDQLF� HYROXWLRQ�� ZLWK� LWV
H[WLQFWLRQV��UHSODFHPHQWV��DQG�G\QDVWLF�ULVH�DQG�IDOO�RI�PDMRU�JURXSV²F\FDGV��DPPRQRLGV��GLQRVDXUV�
%XW� ZLWK� WKHLU� VXSHU�HIILFLHQW� ILHOGZRUN� DQG� '1$�VHTXHQFLQJ� DQG� SURWHRQRPLF� WHFKQRORJ\�� WKH\
ZRXOG� TXLFNO\� OHDUQ�(DUWK¶V� IDXQD� DQG� IORUD� DW� WKH� SUHVHQW�PRPHQW�� DQG� WKH� QDWXUH� DQG� DJHV� RI� WKH
IRUHUXQQHUV��DQG�FDOFXODWH�SDWWHUQV�LQ�VSDFH�DQG�WLPH�RI�OLIH¶V�HYROXWLRQDU\�KLVWRU\��,W¶V�DOO�D�PDWWHU�RI
VFLHQFH��7KH�DOLHQV�ZRXOG�VRRQ�NQRZ�DOO�WKDW�ZH�NQRZ�FDOOHG�VFLHQFH��DQG�PXFK�PRUH��DV�WKRXJK�ZH



KDG�QHYHU�H[LVWHG�
,Q�D�FORVHO\�SDUDOOHO�PDQQHU�GXULQJ�WKH�KXPDQ�KLVWRU\�RI�WKH�SDVW�KXQGUHG�WKRXVDQG�\HDUV�RU�VR��D

VPDOO�QXPEHU�RI�KXPDQ�8U�FXOWXUHV�DURVH��WKHQ�JDYH�ELUWK�WR�WKH�WKRXVDQGV�RI�GDXJKWHU�FXOWXUHV��0DQ\
RI� WKHVH� SHUVLVW� WRGD\�� HDFK� ZLWK� LWV� RQH� ODQJXDJH� RU� GLDOHFW�� UHOLJLRXV� EHOLHIV�� DQG� VRFLDO� DQG
HFRQRPLF�SUDFWLFHV��/LNH�VSHFLHV�RI�SODQWV�DQG�DQLPDOV�VSOLQWHULQJ�DFURVV� WKH�JHRORJLFDO�DJHV�� WKH\
KDYH�FRQWLQXHG�WR�HYROYH��DORQH��RU�GLYLGHG�LQWR�WZR�PRUH�FXOWXUHV��SHUKDSV�IXVHG�LQ�SDUW��DQG�VRPH
KDYH� MXVW� GLVDSSHDUHG�� 2I� WKH� QHDUO\� VHYHQ� WKRXVDQG� ODQJXDJHV� FXUUHQWO\� VSRNHQ� ZRUOGZLGH�� ��
SHUFHQW�DUH�XVHG�E\�IHZHU�WKDQ�D�WKRXVDQG�SHRSOH��DQG�����DUH�RQ�WKH�HGJH�RI�H[WLQFWLRQ��VSRNHQ�RQO\
E\�D�KDQGIXO�RI�HOGHUO\�SHRSOH��0HDVXUHG�WKLV�ZD\��UHFRUGHG�KLVWRU\�DQG�SUHKLVWRU\�EHIRUH�LW�SUHVHQW�D
NDOHLGRVFRSLF�SDWWHUQ�VLPLODU�WR�WKDW�RI�VSHFLHV�IRUPDWLRQ�GXULQJ�RUJDQLF�HYROXWLRQ²\HW�GLIIHUHQW�LQ
PDMRU�ZD\V�IURP�LW�

&XOWXUDO�HYROXWLRQ�LV�GLIIHUHQW�EHFDXVH�LW�LV�HQWLUHO\�D�SURGXFW�RI�WKH�KXPDQ�EUDLQ��DQ�RUJDQ�WKDW
HYROYHG�GXULQJ�SUHKXPDQ�DQG�3DOHROLWKLF�WLPHV�WKURXJK�D�YHU\�VSHFLDO�IRUP�RI�QDWXUDO�VHOHFWLRQ�FDOOHG
JHQH�FXOWXUH�FRHYROXWLRQ��ZKHUH�JHQHWLF�HYROXWLRQ�DQG�FXOWXUDO�HYROXWLRQ�HDFK�DIIHFW�WKH�WUDMHFWRU\�RI
WKH�RWKHU���7KH�EUDLQ¶V�XQLTXH�FDSDELOLW\��ORGJHG�SULPDULO\�LQ�WKH�PHPRU\�EDQNV�RI�WKH�IURQWDO�FRUWH[�
DURVH�IURP�WKH�WHQXUH�RI�+RPR�KDELOLV�WZR�PLOOLRQ�WR�WKUHH�PLOOLRQ�\HDUV�DJR�XQWLO�WKH�JOREDO�VSUHDG
RI�LWV�GHVFHQGDQW�+RPR�VDSLHQV�VL[W\�WKRXVDQG�\HDUV�DJR��7R�XQGHUVWDQG�FXOWXUDO�HYROXWLRQ�IURP�WKH
RXWVLGH�ORRNLQJ�LQ��DV�RSSRVHG�WR�WKH�LQVLGH�ORRNLQJ�RXW��WKH�ZD\�ZH�GR�LW��UHTXLUHV�LQWHUSUHWLQJ�DOO�RI
WKH�LQWULFDWH�IHHOLQJV�DQG�FRQVWUXFWLRQV�RI�WKH�KXPDQ�PLQG��,W�UHTXLUHV�LQWLPDWH�FRQWDFW�ZLWK�SHRSOH�DQG
NQRZOHGJH�RI�FRXQWOHVV�SHUVRQDO�KLVWRULHV��,W�GHVFULEHV�WKH�ZD\�D�WKRXJKW�LV�WUDQVODWHG�LQWR�D�V\PERO
RU�DUWLIDFW��$OO�WKLV�WKH�KXPDQLWLHV�GR��7KH\�DUH�WKH�QDWXUDO�KLVWRU\�RI�FXOWXUH��DQG�RXU�PRVW�SULYDWH�DQG
SUHFLRXV�KHULWDJH�

7KHUH� LV� DQRWKHU� FDUGLQDO� UHDVRQ� IRU� WUHDVXULQJ� WKH� KXPDQLWLHV�� 6FLHQWLILF� GLVFRYHU\� DQG
WHFKQRORJLFDO� DGYDQFH�KDYH� D� OLIH� F\FOH�� ,Q� WLPH�� DIWHU� UHDFKLQJ� DQ� LPPHQVH� VL]H� DQG�XQLPDJLQDEOH
FRPSOH[LW\��WKH\�ZLOO�FHUWDLQO\�VORZ�DQG�VWDELOL]H�DW�D�PXFK�ORZHU�OHYHO�RI�JURZWK��:LWKLQ�WKH�VSDQ�RI
P\� RZQ� FDUHHU� DV� D� SXEOLVKHG� VFLHQWLVW� DFURVV� KDOI� D� FHQWXU\�� WKH� QXPEHU� RI� GLVFRYHULHV� SHU
UHVHDUFKHU�SHU�\HDU�KDV�GHFOLQHG�GUDPDWLFDOO\��7HDPV�KDYH�JURZQ�ODUJHU��ZLWK�WHQ�RU�PRUH�FRDXWKRUV
RQ�WHFKQLFDO�SDSHUV�QRZ�D�FRPPRQSODFH��7KH�WHFKQRORJ\�UHTXLUHG�WR�PDNH�D�VFLHQWLILF�GLVFRYHU\�LQ
PRVW� GLVFLSOLQHV� KDV� EHFRPH� PXFK� PRUH� FRPSOH[� DQG� H[SHQVLYH�� DQG� WKH� QHZ� WHFKQRORJ\� DQG
VWDWLVWLFDO�DQDO\VLV�UHTXLUHG�IRU�VFLHQWLILF�UHVHDUFK�PRUH�DGYDQFHG�

1RW�WR�ZRUU\��%\�WKH�WLPH�WKH�SURFHVV�KDV�VHW� LQ�� OLNHO\�LQ�WKLV�FHQWXU\�� WKH�UROH�RI�VFLHQFH�DQG
KLJK�WHFKQRORJ\�ZLOO��DV�H[SHFWHG��EH�EHQHILFHQW�DQG�IDU�PRUH�SHUYDVLYH�WKDQ�QRZ��%XW²DQG�WKLV�LV
WKH� PRVW� LPSRUWDQW� SDUW²VFLHQFH� DQG� WHFKQRORJ\� ZLOO� DOVR� EH� WKH� VDPH� HYHU\ZKHUH�� IRU� HYHU\
FLYLOL]HG� FXOWXUH�� VXEFXOWXUH�� DQG� SHUVRQ�� 6ZHGHQ�� WKH� 8QLWHG� 6WDWHV�� %KXWDQ�� DQG� =LPEDEZH� ZLOO
VKDUH� WKH� VDPH� LQIRUPDWLRQ�� :KDW� ZLOO� FRQWLQXH� WR� HYROYH� DQG� GLYHUVLI\� DOPRVW� LQILQLWHO\� DUH� WKH
KXPDQLWLHV�

)RU�WKH�QH[W�IHZ�GHFDGHV��PRVW�PDMRU�WHFKQRORJLFDO�DGYDQFHV�DUH�OLNHO\�WR�RFFXU�LQ�ZKDW�LV�RIWHQ
GHQRWHG�%15��ELRWHFKQRORJ\��QDQRWHFKQRORJ\�� DQG� URERWLFV�� ,Q�SXUH� VFLHQFH� WKH� VHFXODU�JUDLOV�QRZ
VRXJKW�DORQJ�WKH�EURDG�IURQWLHU�LQFOXGH�WKH�GHGXFWLRQ�RI�KRZ�OLIH�RULJLQDWHG�RQ�(DUWK��DORQJ�ZLWK�WKH
FUHDWLRQ�RI�DUWLILFLDO�RUJDQLVPV��JHQH�VXEVWLWXWLRQ�DQG�VXUJLFDOO\�SUHFLVH�PRGLILFDWLRQ�RI�WKH�JHQRPH�
GLVFRYHU\�RI�WKH�SK\VLFDO�QDWXUH�RI�FRQVFLRXVQHVV��DQG��QRW�OHDVW�� WKH�FRQVWUXFWLRQ�RI�URERWV�WKDW�FDQ
WKLQN�IDVWHU�DQG�ZRUN�PRUH�HIILFLHQWO\�WKDQ�KXPDQV�LQ�PRVW�EOXH�FROODU�DQG�ZKLWH�FROODU�ODERU��$W�WKH
SUHVHQW�WLPH�WKHVH�HQYLVLRQHG�DGYDQFHV�DUH�WKH�VWXII�RI�VFLHQFH�ILFWLRQ��%XW�QRW�IRU�ORQJ��:LWKLQ�D�IHZ
GHFDGHV�WKH\�ZLOO�EH�UHDOLW\�

$QG�WKH�FDUGV�DUH�QRZ�RQ�WKH�WDEOH��IDFHXS��)LUVW�RQ�WKH�DJHQGD�LV�WKH�FRUUHFWLRQ�RI�WKH�PRUH�WKDQ



D� WKRXVDQG� JHQHV� IRU� ZKLFK� UDUH� PXWDQW� DOOHOHV� KDYH� EHHQ� LGHQWLILHG� DV� WKH� FDXVH� RI� KHUHGLWDU\
GLVHDVHV��7KH�PHWKRG�RI�FKRLFH�ZLOO�EH�JHQH�VXEVWLWXWLRQ��UHSODFLQJ�WKH�PXWDQW�DOOHOH�ZLWK�D�QRUPDO
RQH�� $OWKRXJK� VWLOO� LQ� WKH� HDUOLHVW�� PRVWO\� XQWHVWHG� VWDJH�� LW� SURPLVHV� HYHQWXDOO\� WR� UHSODFH
DPQLRFHQWHVLV��ZKLFK�DOORZV�ILUVW�D�UHDGRXW�RI�WKH�HPEU\RQLF�FKURPRVRPH�VWUXFWXUH�DQG�JHQHWLF�FRGH�
WKHQ� WKHUDSHXWLF�DERUWLRQ� WR�DYRLG�GLVDELOLW\�RU�GHDWK��0DQ\�SHRSOH�REMHFW� WR� WKHUDSHXWLF�DERUWLRQV�
EXW�,�GRXEW�WKDW�PDQ\�ZRXOG�REMHFW�WR�JHQH�VXEVWLWXWLRQ��ZKLFK�FDQ�EH�FRPSDUHG�ZLWK�UHSODFHPHQW�RI�D
GHIHFWLYH�KHDUW�YDOYH�RU�GLVHDVHG�NLGQH\�

$Q� HYHQ� PRUH� DGYDQFHG� IRUP� RI� D� YROLWLRQDO� HYROXWLRQ�� DOEHLW� LQGLUHFW� LQ� FDXVH�� LV� WKH
KRPRJHQL]DWLRQ� RQJRLQJ� DPRQJ� WKH� ZRUOG� SRSXODWLRQV� E\� LQFUHDVHG� HPLJUDWLRQ� DQG� LQWHUUDFLDO
PDUULDJH��7KH�UHVXOW� LV�D�PDVVLYH�UHGLVWULEXWLRQ�RI�+RPR�VDSLHQV�JHQHV��*HQHWLF�YDULDWLRQ�EHWZHHQ
SRSXODWLRQV�LV�GHFOLQLQJ��JHQHWLF�YDULDWLRQ�ZLWKLQ�SRSXODWLRQV�LV�LQFUHDVLQJ��DQG��DV�DQ�RYHUDOO�UHVXOW�
WKH�JHQHWLF� YDULDWLRQ�RI� WKH� VSHFLHV� DV� D�ZKROH� LV� DOVR� LQFUHDVLQJ²WKH� ODVW� GUDPDWLFDOO\� VR��7KHVH
WUHQGV�FUHDWH�D�GLOHPPD�RI�YROLWLRQDO�HYROXWLRQ�OLNHO\�WR�FDWFK�WKH�DWWHQWLRQ�RI�HYHQ�WKH�PRVW�P\RSLF
SROLWLFDO� WKLQN� WDQNV� LQ� D� IHZ�GHFDGHV��'R�ZH�ZLVK� WR� JXLGH� WKH� HYROXWLRQ�RI� GLYHUVLW\� LQ� RUGHU� WR
LQFUHDVH� WKH� IUHTXHQF\� RI� GHVLUDEOH� WUDLWV"� 2U� LQFUHDVH� LW� VWLOO� PRUH"� 2U� ILQDOO\²WKLV� ZLOO� DOPRVW
FHUWDLQO\�EH�WKH�VKRUW�WHUP�GHFLVLRQ²MXVW�OHDYH�LW�DORQH�DQG�KRSH�IRU�WKH�EHVW"

6XFK�DOWHUQDWLYHV� DUH�QRW� VFLHQFH� ILFWLRQ�� DQG� WKH\�DUH�QRW� IULYRORXV��2Q� WKH� FRQWUDU\�� WKH\� DUH
OLQNHG�WR�\HW�DQRWKHU�ELRORJ\�EDVHG�GLOHPPD�WKDW�KDV�DOUHDG\�HQWHUHG�SXEOLF�GLVFXVVLRQ��UDQNLQJ�ZLWK
FRQWUDFHSWLYHV� LQ�KLJK�VFKRRO�DQG�HYROXWLRQ�IUHH� WH[WERRNV� LQ�7H[DV�� ,W� LV� WKLV��:LWK�PRUH�DQG�PRUH
GHFLVLRQ�PDNLQJ�DQG�ZRUN�GRQH�E\�URERWV��ZKDW�ZLOO�EH�OHIW�IRU�KXPDQV�WR�GR"�'R�ZH�UHDOO\�ZDQW�WR
FRPSHWH� ELRORJLFDOO\� ZLWK� URERW� WHFKQRORJ\� E\� XVLQJ� EUDLQ� LPSODQWV� DQG� JHQHWLFDOO\� LPSURYHG
LQWHOOLJHQFH�DQG�VRFLDO�EHKDYLRU"�7KLV�FKRLFH�ZRXOG�PHDQ�D�VKDUS�GHSDUWXUH�DZD\�IURP�WKH�KXPDQ
QDWXUH�ZH�KDYH�LQKHULWHG��DQG�D�IXQGDPHQWDO�FKDQJH�LQ�WKH�KXPDQ�FRQGLWLRQ�

1RZ�ZH�DUH�WDONLQJ�DERXW�D�SUREOHP�EHVW�VROYHG�ZLWKLQ�WKH�KXPDQLWLHV��DQG�RQH�PRUH�UHDVRQ�WKH
KXPDQLWLHV� DUH� DOO�LPSRUWDQW��:KLOH� ,¶P�DW� LW�� ,� KHUHE\� FDVW� D� YRWH� IRU� H[LVWHQWLDO� FRQVHUYDWLVP�� WKH
SUHVHUYDWLRQ� RI� ELRORJLFDO� KXPDQ� QDWXUH� DV� D� VDFUHG� WUXVW��:H� DUH� GRLQJ� YHU\�ZHOO� LQ� VFLHQFH� DQG
WHFKQRORJ\��/HW¶V� DJUHH� WR� NHHS� LW� XS�� DQG�PRYH� ERWK� DORQJ� HYHQ� IDVWHU��%XW� OHW¶V� DOVR� SURPRWH� WKH
KXPDQLWLHV�� WKDW�ZKLFK�PDNHV�XV�KXPDQ��DQG�QRW�XVH�VFLHQFH� WR�PHVV�DURXQG�ZLWK� WKH�ZHOOVSULQJ�RI
WKLV��WKH�DEVROXWH�DQG�XQLTXH�SRWHQWLDO�RI�WKH�KXPDQ�IXWXUH�



�

7KH�'ULYLQJ�)RUFH�RI�6RFLDO�(YROXWLRQ

)HZ�TXHVWLRQV�LQ�ELRORJ\�DUH�DV�LPSRUWDQW�DV�WKH�HYROXWLRQDU\�RULJLQ�RI�LQVWLQFWLYH�VRFLDO�EHKDYLRU�
7R� ILQG� WKH� FRUUHFW� DQVZHU� LV� WR� H[SODLQ� RQH� RI� WKH� JUHDW� WUDQVLWLRQV� LQ� OHYHOV� RI� ELRORJLFDO
RUJDQL]DWLRQ��IURP�WKH�RUJDQLVP�WR�WKH�VXSHURUJDQLVP²IURP�RQH�DQW��VD\��WR�DQ�RUJDQL]HG�FRORQ\�RI
DQWV��DQG�IURP�D�VROLWDU\�SULPDWH�WR�DQ�RUJDQL]HG�VRFLHW\�RI�KXPDQ�EHLQJV�

7KH�PRVW�FRPSOH[�IRUPV�RI�VRFLDO�RUJDQL]DWLRQ�DUH�PDGH�IURP�KLJK�OHYHOV�RI�FRRSHUDWLRQ��7KH\
DUH�IXUWKHUHG�ZLWK�DOWUXLVWLF�DFWV�SHUIRUPHG�E\�DW�OHDVW�VRPH�RI�WKH�FRORQ\�PHPEHUV��7KH�KLJKHVW�OHYHO
RI�FRRSHUDWLRQ�DQG�DOWUXLVP�LV�WKDW�RI�HXVRFLDOLW\��LQ�ZKLFK�VRPH�FRORQ\�PHPEHUV�VXUUHQGHU�SDUW�RU�DOO
RI�WKHLU�SHUVRQDO�UHSURGXFWLRQ�LQ�RUGHU�WR�LQFUHDVH�UHSURGXFWLRQ�E\�WKH�³UR\DO´�FDVWH�VSHFLDOL]HG�IRU
WKDW�SXUSRVH�

$V� ,¶YH� SRLQWHG� RXW�� WKHUH� DUH� WZR� FRPSHWLQJ� WKHRULHV� RI� WKH� RULJLQ� RI� DGYDQFHG� VRFLDO
RUJDQL]DWLRQ��2QH� LV� WKH� VWDQGDUG� WKHRU\� RI� QDWXUDO� VHOHFWLRQ�� ,W� KDV� SURYHG� FRUUHFW� DFURVV� D� EURDG
UDQJH� RI� VRFLDO� DQG� QRQVRFLDO� SKHQRPHQD�� LPSURYLQJ� LQ� SUHFLVLRQ� VLQFH� WKH� RULJLQ� RI� PRGHUQ
SRSXODWLRQ�JHQHWLFV�LQ�WKH�����V�DQG�PRGHUQ�V\QWKHVLV�RI�HYROXWLRQDU\�WKHRU\�LQ�WKH�����V��,W�LV�EDVHG
RQ�WKH�SULQFLSOH�WKDW�WKH�XQLW�RI�KHUHGLW\�LV�WKH�JHQH��ZKLFK�W\SLFDOO\�DFWV�DV�SDUW�RI�D�QHWZRUN�RI�JHQHV�
DQG� WKH� WDUJHW� RI� QDWXUDO� VHOHFWLRQ� LV� WKH� WUDLW� SUHVFULEHG�E\� WKH�JHQH��)RU� H[DPSOH�� DQ�XQIDYRUDEOH
PXWDQW�JHQH�LQ�KXPDQV�LV�WKDW�ZKLFK�SUHVFULEHV�F\VWLF�ILEURVLV��7KH�JHQH�LV�UDUH�EHFDXVH�LWV�SKHQRW\SH
F\VWLF� ILEURVLV� LV� VHOHFWHG� DJDLQVW²LW� ORZHUV� ORQJHYLW\� DQG� UHSURGXFWLRQ�� ([DPSOHV� RI� IDYRUDEOH
PXWDQW�JHQHV�DUH�WKRVH�WKDW�SUHVFULEH�DGXOW�ODFWRVH�WROHUDQFH��$IWHU�RULJLQDWLQJ�LQ�GDLU\LQJ�SRSXODWLRQV
LQ� (XURSH� DQG� $IULFD�� WKH� SKHQRW\SH� SUHVFULEHG� E\� WKH� PXWDWHG� JHQHV� PDGH� PLON� DYDLODEOH� DV� D
UHOLDEOH�DGXOW�IRRG��DQG�WKHUHE\�LQFUHDVHG�WKH�FRPSDUDWLYH�ORQJHYLW\�DQG�UHSURGXFWLRQ�RI�WKH�SHRSOH
SRVVHVVLQJ�WKHP�

$� JHQH� IRU� D� WUDLW� WKDW� DIIHFWV� D� JURXS�PHPEHU¶V� ORQJHYLW\� DQG� UHSURGXFWLRQ� UHODWLYH� WR� RWKHU
PHPEHUV� LQ� WKH�VDPH�JURXS� LV�VDLG� WR�EH�VXEMHFW� WR� LQGLYLGXDO�OHYHO�QDWXUDO�VHOHFWLRQ��$�JHQH�IRU�D
WUDLW�HQWDLOLQJ�FRRSHUDWLRQ�DQG�RWKHU�IRUFHV�RI�LQWHUDFWLRQ�ZLWK�IHOORZ�JURXS�PHPEHUV�PD\�RU�PD\�QRW
EH� VXEMHFW� WR� LQGLYLGXDO�OHYHO� VHOHFWLRQ�� ,Q� HLWKHU� FDVH� LW� LV� DOVR� OLNHO\� WR� DIIHFW� ORQJHYLW\� DQG
UHSURGXFWLRQ�RI�WKH�JURXS�DV�D�ZKROH��%HFDXVH�JURXSV�FRPSHWH�ZLWK�RWKHU�JURXSV��LQ�ERWK�FRQIOLFW�DQG
WKHLU�UHODWLYH�HIILFLHQF\�LQ�UHVRXUFH�H[WUDFWLRQ��WKHLU�GLIIHULQJ�WUDLWV�DUH�VXEMHFW�WR�QDWXUDO�VHOHFWLRQ��,Q
SDUWLFXODU��WKH�JHQHV�SUHVFULELQJ�LQWHUDFWLYH��KHQFH�VRFLDO��WUDLWV�DUH�VXEMHFW�WR�JURXS�OHYHO�VHOHFWLRQ�

+HUH�LV�D�VLPSOLILHG�VFHQDULR�RI�HYROXWLRQ�DFFRUGLQJ�WR�WKH�VWDQGDUG�WKHRU\�RI�QDWXUDO�VHOHFWLRQ�
$� VXFFHVVIXO� WKLHI� IXUWKHUV� KLV� RZQ� LQWHUHVWV� DQG� WKRVH� RI� KLV� RIIVSULQJ�� EXW� KLV� DFWLRQV�ZHDNHQ� WKH
UHPDLQGHU� RI� WKH� JURXS��$Q\�JHQHV� SURVFULELQJ� KLV� SV\FKRSDWKLF� EHKDYLRU�ZLOO� LQFUHDVH�ZLWKLQ� WKH
JURXS� IURP� RQH� JHQHUDWLRQ� WR� WKH� QH[W²EXW�� OLNH� D� SDUDVLWH� FDXVLQJ� D� GLVHDVH� LQ� DQ� RUJDQLVP�� KLV
DFWLYLW\�ZHDNHQV� WKH�UHVW�RI� WKH�JURXS²DQG�HYHQWXDOO\� WKH� WKLHI�KLPVHOI��$W� WKH�RSSRVLWH�H[WUHPH��D



YDOLDQW� ZDUULRU� OHDGV� KLV� JURXS� WR� YLFWRU\�� EXW� LQ� GRLQJ� VR� LV� NLOOHG� LQ� EDWWOH�� OHDYLQJ� IHZ� RU� QR
RIIVSULQJ��+LV�JHQHV�IRU�KHURLVP�DUH� ORVW�ZLWK�KLP��EXW� WKH�UHPDLQGHU�RI� WKH�JURXS��DQG�WKH�KHURLVP
JHQHV�WKH\�VKDUH��EHQHILW�DQG�LQFUHDVH�

7KH�WZR�OHYHOV�RI�QDWXUDO�VHOHFWLRQ�� LQGLYLGXDO�DQG�JURXS�� LOOXVWUDWHG�E\�WKHVH�H[WUHPHV��DUH� LQ
RSSRVLWLRQ��7KH\�ZLOO�LQ�WLPH�OHDG�WR�HLWKHU�D�EDODQFH�RI�WKH�RSSRVLQJ�JHQHV�RU�DQ�H[WLQFWLRQ�RI�RQH�RI
WKH� WZR� NLQGV� DOWRJHWKHU�� 7KHLU� DFWLRQ� LV� VXPPDUL]HG� LQ� WKLV� PD[LP�� VHOILVK� PHPEHUV� ZLQ� ZLWKLQ
JURXSV��EXW�JURXSV�RI�DOWUXLVWV�EHVW�JURXSV�RI�VHOILVK�PHPEHUV�

7KH�WKHRU\�RI�LQFOXVLYH�ILWQHVV��LQ�RSSRVLWLRQ�WR�WKH�VWDQGDUG�WKHRU\�RI�QDWXUDO�VHOHFWLRQ��DQG�ZLWK
LW� WKH� HVWDEOLVKHG� SULQFLSOHV� RI� SRSXODWLRQ� JHQHWLFV�� WUHDWV� WKH� LQGLYLGXDO� JURXS� PHPEHU�� QRW� LWV
LQGLYLGXDO�JHQHV��DV�WKH�XQLW�RI�VHOHFWLRQ��6RFLDO�HYROXWLRQ�DULVHV�IURP�WKH�VXP�RI�DOO�WKH�LQWHUDFWLRQV
RI�WKH�LQGLYLGXDO�ZLWK�HDFK�RI�WKH�RWKHU�JURXS�PHPEHUV�LQ�WXUQ��PXOWLSOLHG�E\�WKH�GHJUHH�RI�KHUHGLWDU\
NLQVKLS�EHWZHHQ�HDFK�SDLU��$OO� WKH�HIIHFWV�RI� WKLV�PXOWLSOLFLW\�RI� LQWHUDFWLRQV�RQ�WKH�LQGLYLGXDO��ERWK
SRVLWLYH�DQG�QHJDWLYH��PDNH�XS�LWV�LQFOXVLYH�ILWQHVV�

$OWKRXJK�WKH�FRQWURYHUV\�EHWZHHQ�QDWXUDO�VHOHFWLRQ�DQG�LQFOXVLYH�ILWQHVV�VWLOO�IOLFNHUV�KHUH�DQG
WKHUH��WKH�DVVXPSWLRQV�RI�WKH�WKHRU\�RI�LQFOXVLYH�ILWQHVV�KDYH�SURYHG�WR�EH�DSSOLFDEOH�RQO\�LQ�D�IHZ
H[WUHPH�FDVHV�XQOLNHO\�WR�RFFXU�RQ�(DUWK�RU�DQ\�RWKHU�SODQHW��1R�H[DPSOH�RI�LQFOXVLYH�ILWQHVV�KDV�EHHQ
GLUHFWO\� PHDVXUHG�� $OO� WKDW� KDV� EHHQ� DFFRPSOLVKHG� LV� DQ� LQGLUHFW� DQDO\VLV� FDOOHG� WKH� UHJUHVVLYH
PHWKRG��ZKLFK�XQIRUWXQDWHO\�KDV�LWVHOI�EHHQ�PDWKHPDWLFDOO\�LQYDOLGDWHG��7KH�XVH�RI�WKH�LQGLYLGXDO�RU
JURXS�DV�WKH�XQLW�RI�KHUHGLW\��UDWKHU�WKDQ�WKH�JHQH��LV�DQ�HYHQ�PRUH�IXQGDPHQWDO�HUURU�

$W� WKLV� SRLQW�� SULRU� WR� GHYHORSLQJ� WKH� WKHRULHV� IXUWKHU�� LW�ZLOO� EH� LQVWUXFWLYH� WR� WDNH� D� VSHFLILF
H[DPSOH�LQ�WKH�HYROXWLRQ�RI�VRFLDO�EHKDYLRU�DQG�VHH�KRZ�LW�LV�WUHDWHG�UHVSHFWLYHO\�E\�HDFK�DSSURDFK�

7KH�OLIH�F\FOH�RI�DQWV�KDV�DOZD\V�EHHQ�D�IDYRULWH�RI�LQFOXVLYH�ILWQHVV�WKHRULVWV�DV�RIIHULQJ�SURRI
RI�WKH�UROH�RI�NLQVKLS�DQG�WKH�YDOLGLW\�RI�LQFOXVLYH�ILWQHVV��0DQ\�DQW�VSHFLHV�KDYH�WKH�IROORZLQJ�OLIH
F\FOH��WKHLU�FRORQLHV�UHSURGXFH�E\�UHOHDVLQJ�YLUJLQ�TXHHQV�DQG�PDOHV�IURP�WKH�QHVW��$IWHU�PDWLQJ��WKH
TXHHQV�GR�QRW�UHWXUQ�KRPH��EXW�GLVSHUVH�WR�HVWDEOLVK�QHZ�FRORQLHV�RQ�WKHLU�RZQ��7KH�PDOHV�GLH�ZLWKLQ
KRXUV��7KH�YLUJLQ�TXHHQV�DUH�PXFK�ODUJHU�WKDQ�WKH�PDOHV��DQG�FRORQLHV�LQYHVW�D�FRUUHVSRQGLQJO\�ODUJHU
IUDFWLRQ�RI�WKHLU�UHVRXUFHV�WR�WKHLU�SURGXFWLRQ�

7KH� LQFOXVLYH� ILWQHVV� H[SODQDWLRQ� RI� WKH� VL]H� GLIIHUHQFH� EHWZHHQ� WKH� VH[HV�� LQWURGXFHG� LQ� WKH
����V� E\� WKH� ELRORJLVW� 5REHUW� 7ULYHUV�� LV� DV� IROORZV�� 7KH� PHDQV� RI� VH[� GHWHUPLQDWLRQ� LQ� DQWV� LV
SHFXOLDU�� VXFK� WKDW� VLVWHUV� DUH� PRUH� FORVHO\� UHODWHG� WR� RQH� DQRWKHU� WKDQ� WKH\� DUH� WR� WKHLU� EURWKHUV
�SURYLGLQJ� WKH� TXHHQV� PDWH� ZLWK� RQO\� RQH� PDOH��� %HFDXVH� WKH� ZRUNHUV� UDLVH� WKH� \RXQJ�� 7ULYHUV
FRQWLQXHG�� DQG� EHFDXVH� WKH\� IDYRU� VLVWHUV� RYHU� EURWKHUV�� WKH\� LQYHVW�PRUH� LQ� YLUJLQ� TXHHQV� WKDQ� LQ
PDOHV��7KH�FRORQ\��ZLWK�ZRUNHUV�LQ�FRQWURO��DFFRPSOLVK�WKLV�HQG�E\�PDNLQJ�WKH�TXHHQV�LQGLYLGXDOO\
PXFK� ODUJHU� LQ� VL]H�� 7KLV� SURFHVV� GHGXFHG� ZLWK� LQFOXVLYH� ILWQHVV� WKHRU\� LV� FDOOHG� LQGLUHFW� QDWXUDO
VHOHFWLRQ�

7KH�VWDQGDUG�SRSXODWLRQ�JHQHWLFV�PRGHO�� LQ�FRQWUDVW��SRVLWV�GLUHFW�QDWXUDO�VHOHFWLRQ�DQG�WHVWV� LW
ZLWK�GLUHFW�REVHUYDWLRQ�LQ�WKH�ILHOG�DQG�ODERUDWRU\��7KH�ODUJHU�VL]H�RI�WKH�YLUJLQ�TXHHQ�LV�QHFHVVDU\��DV
DOO�HQWRPRORJLVWV�NQRZ��EHFDXVH�RI�WKH�ZD\�VKH�VWDUWV�D�QHZ�FRORQ\��6KH�GLJV�D�QHVW��VHDOV�KHUVHOI�LQ�
DQG� UDLVHV� WKH� ILUVW� EURRG� RI� ZRUNHUV� RQ� KHU� ODUJH� ERGLO\� UHVHUYHV� RI� IDW� DQG� PHWDEROL]HG� ZLQJ
PXVFOHV��7KH�PDOH�LV�VPDOO�EHFDXVH�LWV�RQO\�IXQFWLRQ�LV�WR�PDWH��$IWHU�DFKLHYLQJ�LQVHPLQDWLRQ��LW�GLHV�
�4XHHQV�OLYH�RQ�LQ�D�IHZ�VSHFLHV��LQFLGHQWDOO\��IRU�PRUH�WKDQ�WZHQW\�\HDUV���7KH�URXQGDERXW�LQFOXVLYH
ILWQHVV�H[SODQDWLRQ�IRU�LQYHVWPHQWV�DFFRUGLQJ�WR�JHQGHU�LV�WKHUHIRUH�ZURQJ�

7KH�DVVXPSWLRQ�RI�LQFOXVLYH�ILWQHVV�WKHRU\�WKDW�ZRUNHUV�FRQWURO�WKH�FRORQ\¶V�DOORFDWLRQ��D�FUXFLDO
SRLQW� LQ� WKLV� UHDVRQLQJ�� LV� DOVR�ZURQJ�� 8VLQJ� WKH� YDOYH� RQ� KHU� VSHUPDWKHFD�� WKH� EDJ�OLNH� RUJDQ� LQ



ZKLFK�WKH�VSHUP�DUH�VWRUHG��WKH�TXHHQ�GHWHUPLQHV�WKH�VH[�RI�WKH�RIIVSULQJ�ERUQ��,I�D�VSHUP�LV�UHOHDVHG
WR� IHUWLOL]H� DQ� HJJ� LQ� WKH� TXHHQ¶V� RYDU\�� D� IHPDOH� LV� ERUQ�� ,I� QR� VSHUP� LV� UHOHDVHG�� WKH� HJJ� LV� QRW
IHUWLOL]HG��DQG�IURP�WKH�XQIHUWLOL]HG�HJJ�D�PDOH�LV�ERUQ��7KHUHDIWHU��D�FRPSOH[�RI�IDFWRUV��RQO\�VRPH�RI
ZKLFK�DUH�XQGHU�ZRUNHU�FRQWURO��GHWHUPLQH�ZKLFK�IHPDOH�HJJV�DQG�ODUYDH�ZLOO�EHFRPH�TXHHQV�

)RU�KDOI�D�FHQWXU\��ZKLOH�GDWD�ZHUH�VWLOO�UHODWLYHO\�VFDUFH��WKH�WKHRU\�RI�LQFOXVLYH�ILWQHVV�ZDV�WKH
SUHYDLOLQJ� H[SODQDWLRQ� RI� WKH� RULJLQ� RI� DGYDQFHG� VRFLDO� EHKDYLRU�� ,W� EHJDQ� LQ� �����ZLWK� D� VLPSOH
PDWKHPDWLFDO�PRGHO� E\� WKH�%ULWLVK� JHQHWLFLVW� -��%�� 6��+DOGDQH��+LV� DUJXPHQW�ZDV� LQ� WKH� IROORZLQJ
IRUP� �ZKLFK� ,¶YH� DOWHUHG� KHUH� D� ELW� WR�PDNH� LW� LQWXLWLYHO\� HDVLHU��� ,PDJLQH� WKDW� \RX� DUH� D� FKLOGOHVV
EDFKHORU�VWDQGLQJ�RQ�D�ULYHUEDQN��/RRNLQJ�RXW�RYHU�WKH�ZDWHU��\RX�VHH�WKDW�\RXU�EURWKHU�KDV�IDOOHQ�LQ
DQG�LV�GURZQLQJ��7KH�ULYHU� WKDW�GD\�LV�UDJLQJ��DQG�\RX¶UH�D�SRRU�VZLPPHU��VR�\RX�NQRZ�WKDW� LI�\RX
MXPS�LQ�DQG�VDYH�KLP��\RX�\RXUVHOI�ZLOO�SUREDEO\�GURZQ��6R�WKH�UHVFXH�UHTXLUHV�DOWUXLVP�RQ�\RXU�SDUW�
%XW� �+DOGDQH� VDLG�� LW� GRHV� QRW� DOVR� UHTXLUH� DOWUXLVP� RQ� WKH� SDUW� RI� \RXU� JHQHV�� LQFOXGLQJ� WKRVH
UHVSRQVLEOH�IRU�PDNLQJ�\RX�DOWUXLVWLF��7KH�UHDVRQ�LV�WKH�IROORZLQJ��%HFDXVH�WKH�PDQ�LV�\RXU�EURWKHU�
KDOI�RI�KLV�JHQHV�DUH�LGHQWLFDO�WR�\RXUV��6R�\RX�MXPS�LQ��VDYH�KLP��DQG�VXUH�HQRXJK��\RX�GURZQ��1RZ
\RX¶UH�JRQH��EXW�KDOI�RI�\RXU�JHQHV�DUH�VDYHG��$OO�\RXU�EURWKHU�KDV�WR�GR�LQ�RUGHU�WR�PDNH�XS�WKH�ORVV
LQ�JHQHV� LV� WR�KDYH� WZR�DGGLWLRQDO�FKLOGUHQ��7KH�JHQHV�DUH� WKH�XQLW�RI�VHOHFWLRQ�� WKH�JHQHV�DUH�ZKDW
FRXQW�LQ�HYROXWLRQ�E\�QDWXUDO�VHOHFWLRQ�

,Q� ������ DQRWKHU� %ULWLVK� JHQHWLFLVW�� :LOOLDP� '�� +DPLOWRQ�� H[SUHVVHG� +DOGDQH¶V� FRQFHSW� LQ� D
JHQHUDO�IRUPXOD��ZKLFK�FDPH�WR�EH�NQRZQ�LQ�ODWHU�\HDUV�DV�WKH�+DPLOWRQ�LQHTXDOLW\��,W�VDLG�WKDW�D�JHQH
SUHVFULELQJ� DOWUXLVP�� VXFK� DV� WKDW� RI� WKH� KHURLF� EURWKHU�� ZLOO� LQFUHDVH� LI� WKH� EHQHILW� LQ� QXPEHU� RI
RIIVSULQJ�WR�WKH�UHFLSLHQW�H[FHHGV�WKH�FRVW�LQ�RIIVSULQJ�WR�WKH�DOWUXLVW��+RZHYHU��WKLV�DGYDQWDJH�WR�WKH
DOWUXLVW� ZLOO� EH� HIIHFWLYH� RQO\� LI� WKH� UHFLSLHQW� DQG� WKH� DOWUXLVW� DUH� FORVHO\� UHODWHG�� 7KH� GHJUHH� RI
NLQVKLS� LV� WKH� IUDFWLRQ� RI� JHQHV� WKDW� DUH� VKDUHG� E\� WKH� DOWUXLVW� DQG� UHFLSLHQW� GXH� WR� WKHLU� FRPPRQ
GHVFHQW��RQH�KDOI�EHWZHHQ�VLEOLQJV��RQH�HLJKWK�EHWZHHQ�ILUVW�FRXVLQV��DQG�VR�RQ�LQ�D�UDSLGO\�GHFOLQLQJ
UDWH�DV�WKH�GHJUHH�RI�NLQVKLS�EHFRPHV�PRUH�GLVWDQW��7KH�SURFHVV�ODWHU�FDPH�WR�EH�FDOOHG�NLQ�VHOHFWLRQ�
,W�VHHPHG��DW�OHDVW�IURP�WKLV�OLQH�RI�UHDVRQLQJ��WKDW�FORVH�NLQVKLS�LV�WKH�NH\�WR�WKH�ELRORJLFDO�RULJLQ�RI
DOWUXLVP�DQG�FRRSHUDWLRQ��+HQFH�FORVH�NLQVKLS�LV�D�SULPDU\�IDFWRU�RI�DGYDQFHG�VRFLDO�HYROXWLRQ�

2Q� WKH� VXUIDFH�� NLQ� VHOHFWLRQ� VHHPHG� DW� ILUVW� WR� EH� D� UHDVRQDEOH� H[SODQDWLRQ� IRU� WKH� RULJLQ� RI
RUJDQL]HG� VRFLHWLHV�� &RQVLGHU� DQ\� JURXS� RI� LQGLYLGXDOV� WKDW� KDYH� FRPH� WRJHWKHU� LQ� RQH�PDQQHU� RU
DQRWKHU�EXW�UHPDLQ�XQRUJDQL]HG²D�ILVK�VFKRRO��IRU�H[DPSOH��D�IORFN�RI�ELUGV��RU�D�ORFDO�SRSXODWLRQ�RI
JURXQG�VTXLUUHOV��7KH�JURXS�PHPEHUV��OHW�XV�VD\��DUH�DEOH�WR�GLVWLQJXLVK�QRW�MXVW�WKHLU�RZQ�RIIVSULQJ�
OHDGLQJ� WR� HYROXWLRQ�RI�SDUHQWDO� FDUH�E\� VWDQGDUG� �'DUZLQLDQ��QDWXUDO� VHOHFWLRQ��6XSSRVH� WKH\�DOVR
UHFRJQL]H�FROODWHUDO�UHODWLYHV�UHODWHG�E\�FRPPRQ�GHVFHQW�VXFK�DV�VLEOLQJV�DQG�FRXVLQV��$OORZ�IXUWKHU
WKDW�PXWDWLRQV�RFFXU�WKDW�LQGXFH�LQGLYLGXDOV�WR�IDYRU�FORVH�FROODWHUDO�UHODWLYHV�RYHU�GLVWDQW�UHODWLYHV
RU�QRQUHODWLYHV��$Q�H[WUHPH�FDVH�ZRXOG�EH�+DOGDQH¶V�KHURLVP�ELDVHG� WRZDUG�D�EURWKHU��7KH� UHVXOW
ZRXOG�EH�QHSRWLVP��UHVXOWLQJ�LQ�D�'DUZLQLDQ�DGYDQWDJH�RYHU�RWKHUV�LQ�WKH�JURXS��%XW�ZKHUH�GRHV�WKDW
OHDG�DQ�HYROYLQJ�SRSXODWLRQ"�$V�WKH�FROODWHUDO�IDYRULQJ�JHQHV�VSUHDG��WKH�JURXS�ZRXOG�FKDQJH�LQWR�DQ
HQVHPEOH�QRW�RI�FRPSHWLQJ�LQGLYLGXDOV�DQG�WKHLU�RIIVSULQJ��EXW�RI�DQ�HQVHPEOH�RI�SDUDOOHO�FRPSHWLQJ
H[WHQGHG� IDPLOLHV�� 7R� DFKLHYH� JURXS�ZLGH� DOWUXLVP�� FRRSHUDWLRQ�� DQG� GLYLVLRQ� RI� ODERU�� LQ� RWKHU
ZRUGV� RUJDQL]HG� VRFLHWLHV�� UHTXLUHV� D� GLIIHUHQW� OHYHO� RI� QDWXUDO� VHOHFWLRQ�� 7KDW� OHYHO� LV� JURXS
VHOHFWLRQ�

$OVR�LQ�������+DPLOWRQ�WRRN�WKH�NLQVKLS�SULQFLSOH�RQH�VWHS�IXUWKHU�E\�LQWURGXFLQJ�WKH�FRQFHSW�RI
LQFOXVLYH�ILWQHVV��7KH�VRFLDO� LQGLYLGXDO� OLYHV� LQ�D�JURXS��DQG� LW� LQWHUDFWV�ZLWK�RWKHU�PHPEHUV�RI� WKH
JURXS��7KH�LQGLYLGXDO�SDUWLFLSDWHV�LQ�NLQ�VHOHFWLRQ�ZLWK�HDFK�RI�WKH�RWKHU�JURXS�PHPEHUV�ZLWK�ZKLFK
LW�LQWHUDFWV��7KH�DGGHG�HIIHFW�LW�KDV�RQ�LWV�RZQ�JHQHV�SDVVHG�LQWR�WKH�QH[W�JHQHUDWLRQ�LV�LWV�LQFOXVLYH



ILWQHVV�� WKH� VXP� RI� DOO� WKH� EHQHILWV� DQG� FRVWV�� GLVFRXQWHG� E\� WKH� GHJUHH� RI� NLQVKLS�ZLWK� HDFK� RWKHU
JURXS�PHPEHU��:LWK� LQFOXVLYH� ILWQHVV� WKH� XQLW� RI� VHOHFWLRQ� KDG� SDVVHG� VXEWO\� IURP� WKH� JHQH� WR� WKH
LQGLYLGXDO�

$W�ILUVW�,�IRXQG�WKH�WKHRU\�RI�LQFOXVLYH�ILWQHVV��ZLQQRZHG�GRZQ�WR�D�IHZ�FDVHV�RI�NLQ�VHOHFWLRQ
WKDW�PLJKW�EH� VWXGLHG� LQ�QDWXUH�� HQFKDQWLQJ�� ,Q������� D�\HDU� DIWHU�+DPLOWRQ¶V� DUWLFOH�� ,�GHIHQGHG� WKH
WKHRU\�DW�D�PHHWLQJ�RI�WKH�5R\DO�(QWRPRORJLFDO�6RFLHW\�RI�/RQGRQ��+DPLOWRQ�KLPVHOI�ZDV�DW�P\�VLGH
WKDW�HYHQLQJ��,Q�P\�WZR�ERRNV�IRUPXODWLQJ�WKH�QHZ�GLVFLSOLQH�RI�VRFLRELRORJ\��7KH�,QVHFW�6RFLHWLHV
�������DQG�6RFLRELRORJ\��7KH�1HZ�6\QWKHVLV� �������� ,�SURPRWHG�NLQ�VHOHFWLRQ�DV�D�NH\�SDUW�RI� WKH
JHQHWLF� H[SODQDWLRQ� RI� DGYDQFHG� VRFLDO� EHKDYLRU�� WUHDWLQJ� LW� DV� HTXDO� LQ� LPSRUWDQFH� WR� FDVWH�
FRPPXQLFDWLRQ�� DQG� WKH� RWKHU� SULQFLSDO� VXEMHFWV� WKDW� PDNH� XS� VRFLRELRORJ\�� ,Q� ����� WKH� HORTXHQW
VFLHQFH�MRXUQDOLVW�5LFKDUG�'DZNLQV�H[SODLQHG�WKH�LGHD�WR�WKH�JHQHUDO�SXEOLF�LQ�KLV�EHVW�VHOOLQJ�ERRN
7KH� 6HOILVK� *HQH�� 6RRQ� NLQ� VHOHFWLRQ� DQG� VRPH� YHUVLRQ� RI� LQFOXVLYH� ILWQHVV� ZHUH� LQVWDOOHG� LQ
WH[WERRNV�DQG�SRSXODU�DUWLFOHV�RQ�VRFLDO�HYROXWLRQ��'XULQJ�WKH�IROORZLQJ�WKUHH�GHFDGHV�D�ODUJH�YROXPH
RI�JHQHUDO� DQG� DEVWUDFW� H[WHQVLRQV�RI� WKH� WKHRU\�RI� NLQ� VHOHFWLRQ�ZDV� WHVWHG�� HVSHFLDOO\� LQ� DQWV� DQG
RWKHU� VRFLDO� LQVHFWV�� DQG� SXUSRUWHGO\� IRXQG� SURRI� LQ� VWXGLHV� RQ� UDQN� RUGHUV�� FRQIOLFW�� DQG� JHQGHU
LQYHVWPHQW�

%\������WKH�FHQWUDO�UROH�RI�NLQ�VHOHFWLRQ�DQG�LWV�H[WHQVLYH�LQFOXVLYH�ILWQHVV�KDG�DSSURDFKHG�WKH
VWDWXUH�RI�GRJPD��,W�ZDV�D�FRPPRQ�SUDFWLFH�IRU�ZULWHUV�RI�WHFKQLFDO�SDSHUV�WR�DFNQRZOHGJH�WKH�WUXWK
RI� WKH� WKHRU\�� HYHQ� LI� WKH� FRQWHQW� RI� WKH� GDWD� WR� EH� SUHVHQWHG� ZHUH� RQO\� GLVWDQWO\� UHOHYDQW� WR� LW�
$FDGHPLF�FDUHHUV�KDG�EHHQ�EXLOW�XSRQ�LW�E\�WKHQ��DQG�LQWHUQDWLRQDO�SUL]HV�DZDUGHG�

<HW� WKH� WKHRU\�RI� LQFOXVLYH�ILWQHVV�ZDV�QRW� MXVW�ZURQJ��EXW�IXQGDPHQWDOO\�ZURQJ��/RRNLQJ�EDFN
WRGD\��LW�LV�DSSDUHQW�WKDW�E\�WKH�����V�WZR�VHLVPLF�IODZV�KDG�DOUHDG\�DSSHDUHG�DQG�EHJXQ�WR�ZLGHQ�
([WHQVLRQV�RI�WKH�WKHRU\�LWVHOI�ZHUH�JURZLQJ�LQFUHDVLQJO\�DEVWUDFW��KHQFH�UHPRWH�IURP�WKH�HPSLULFDO
ZRUN�WKDW�FRQWLQXHG�WR�IORXULVK�HOVHZKHUH�LQ�VRFLRELRORJ\��$W� WKH�VDPH� WLPH� WKH�HPSLULFDO� UHVHDUFK
GHYRWHG�WR�WKH�WKHRU\�UHPDLQHG�OLPLWHG�WR�D�VPDOO�QXPEHU�RI�PHDVXUDEOH�SKHQRPHQD��:ULWLQJV�RQ�WKH
WKHRU\�PRVWO\�LQ�WKH�VRFLDO�LQVHFWV�ZHUH�UHSHWLWLYH��7KH\�RIIHUHG�PRUH�DQG�PRUH�DERXW�SURSRUWLRQDWHO\
IHZHU� WRSLFV�� 7KH� JUDQG� SDWWHUQV� RI� HFRORJ\�� SK\ORJHQ\�� GLYLVLRQ� RI� ODERU�� QHXURELRORJ\�
FRPPXQLFDWLRQ�� DQG� VRFLDO� SK\VLRORJ\� UHPDLQHG� YLUWXDOO\� XQWRXFKHG� E\� WKH� DVVHYHUDWLRQV� RI� WKH
LQFOXVLYH� WKHRULVWV��0XFK�RI� WKH�SRSXODU�ZULWLQJ�GHYRWHG� WR� LW�ZDV�QRW�QHZ�EXW�DIILUPDWLYH� LQ� WRQH�
GHFODULQJ�KRZ�JUHDW�WKH�WKHRU\�ZDV�\HW�WR�EHFRPH�

,QFOXVLYH� ILWQHVV� WKHRU\�� IRQGO\� FDOOHG� ,)� WKHRU\� IRU� VKRUW� E\� LWV� GHIHQGHUV�� ZDV� VKRZLQJ
LQFUHDVLQJ�VLJQV�RI�VHQHVFHQFH��%\������TXHVWLRQV�DERXW�LWV�VRXQGQHVV�ZHUH�EHLQJ�RSHQO\�H[SUHVVHG�
HVSHFLDOO\�DPRQJ�OHDGLQJ�H[SHUWV�RQ�WKH�GHWDLOV�RI�WKH�ELRORJ\�RI�WKH�DQWV��WHUPLWHV��DQG�RWKHU�HXVRFLDO
LQVHFWV��DV�ZHOO�DV�D�IHZ�WKHRUHWLFLDQV�EROG�HQRXJK�WR�VHHN�DOWHUQDWLYH�H[SODQDWLRQV�RI�WKH�RULJLQ�DQG
HYROXWLRQ�RI�HXVRFLDOLW\��7KH�UHVHDUFKHUV�PRVW�FRPPLWWHG�WR�,)�WKHRU\�HLWKHU�LJQRUHG�WKHVH�GHYLDWLRQV
RU�VXPPDULO\�GLVPLVVHG�WKHP��%\������WKH\�KDG�JDLQHG�HQRXJK�UHSUHVHQWDWLRQ�LQ�WKH�DQRQ\PRXV�SHHU
UHYLHZ� V\VWHP� WR� KLQGHU� SXEOLFDWLRQ� RI� FRQWUDU\� HYLGHQFH� DQG� RSLQLRQV� LQ� OHDGLQJ� MRXUQDOV�� )RU
H[DPSOH��D�NH\VWRQH�HDUO\�VXSSRUW�RI�LQFOXVLYH�ILWQHVV�WKHRU\��FLWHG�LQ�WH[WERRNV��ZDV�WKH�SUHGLFWLRQ�RI
RYHUUHSUHVHQWDWLRQ� RI� WKH�+\PHQRSWHUD� �EHHV�� ZDVSV�� DQWV�� DPRQJ� HXVRFLDO� DQLPDO� VSHFLHV��:KHQ
DIWHU� D� WLPH�RQH� LQYHVWLJDWRU� SRLQWHG�RXW� WKDW� QHZ�GLVFRYHULHV� KDG�QXOOLILHG� WKH� SUHGLFWLRQ�� KH�ZDV
WROG��LQ�HIIHFW��³:H�DOUHDG\�NQHZ�WKDW�´�7KH\�GLG�NQRZ�WKDW��EXW�KDGQ¶W�GRQH�PRUH�WKDQ�MXVW�GURS�WKH
VXEMHFW�� 7KH� ³+\PHQRSWHUD� K\SRWKHVLV´� ZDV� QRW� ZURQJ�� LW� KDG� MXVW� EHFRPH� ³LUUHOHYDQW�´�:KHQ� D
VHQLRU�LQYHVWLJDWRU�XVHG�ILHOG�DQG�ODERUDWRU\�VWXGLHV�WR�VKRZ�WKDW�SULPLWLYH�WHUPLWH�FRORQLHV�FRPSHWH
ZLWK� RQH� DQRWKHU� DQG� JURZ� LQ� SDUW� E\� WKH� IXVLRQ� RI� XQUHODWHG�ZRUNHUV�� WKH� GDWD� ZHUH� UHMHFWHG� RQ
JURXQGV�WKDW�WKH�FRQFOXVLRQ�GLG�QRW�DGHTXDWHO\�WDNH�LQWR�DFFRXQW�LQFOXVLYH�ILWQHVV�WKHRU\�



:K\� GLG� DQ� RXWZDUGO\� DUFDQH� WRSLF� RI� WKHRUHWLFDO� ELRORJ\� H[FLWH� VXFK� ILHUFH� SDUWLVDQVKLS"
%HFDXVH�WKH�SUREOHP�LW�DGGUHVVHV�LV�RI�IXQGDPHQWDO�LPSRUWDQFH��DQG�WKH�VWDNHV�LQ�WU\LQJ�WR�VROYH�LW�KDG
EHFRPH� H[FHSWLRQDOO\� KLJK�� )XUWKHUPRUH�� LQFOXVLYH� ILWQHVV� ZDV� EHJLQQLQJ� WR� UHVHPEOH� D� KRXVH� RI
FDUGV��7R�SXOO�HYHQ�RQH�RXW�ULVNHG�FROODSVLQJ�WKH�ZKROH��3XOOLQJ�FDUGV��KRZHYHU��ZDV�ZRUWK�WKH�SULFH
WR� UHSXWDWLRQ��7KHUH�H[LVWHG� LQ� WKH�DLU� WKH�SURPLVH�RI�D�SDUDGLJP�VKLIW��D� UDUH�HYHQW� LQ�HYROXWLRQDU\
ELRORJ\�

,Q� ������ WKH� GRPLQDQFH� RI� LQFOXVLYH� ILWQHVV� WKHRU\� ZDV� ILQDOO\� EURNHQ�� $IWHU� VWUXJJOLQJ� DV� D
PHPEHU� RI� WKH� VPDOO� EXW� VWLOO� PXWHG� FRQWUDULDQ� VFKRRO� IRU� D� GHFDGH�� ,� MRLQHG� WZR� +DUYDUG
PDWKHPDWLFLDQV� DQG� WKHRUHWLFDO� ELRORJLVWV�� 0DUWLQ� 1RZDN� DQG� &RULQD� 7DUQLWD�� IRU� D� WRS�WR�ERWWRP
DQDO\VLV�RI�LQFOXVLYH�ILWQHVV��1RZDN�DQG�7DUQLWD�KDG�LQGHSHQGHQWO\�GLVFRYHUHG�WKDW�WKH�IRXQGDWLRQDO
DVVXPSWLRQV�RI� LQFOXVLYH� ILWQHVV� WKHRU\�ZHUH�XQVRXQG��ZKLOH� ,� KDG�GHPRQVWUDWHG� WKDW� WKH� ILHOG� GDWD
XVHG�WR�VXSSRUW�WKH�WKHRU\�FRXOG�EH�H[SODLQHG�HTXDOO\�ZHOO��RU�EHWWHU��ZLWK�GLUHFW�QDWXUDO�VHOHFWLRQ²
DV�LQ�WKH�VH[�DOORFDWLRQ�FDVH�RI�DQWV�MXVW�GHVFULEHG�

2XU� MRLQW� UHSRUW� ZDV� SXEOLVKHG� RQ� $XJXVW� ���� ������ DV� WKH� FRYHU� DUWLFOH� RI� WKH� SUHVWLJLRXV
MRXUQDO�1DWXUH��.QRZLQJ� WKH�FRQWURYHUV\� LQYROYHG�� WKH�1DWXUH� HGLWRUV�KDG�SURFHHGHG�ZLWK�XQXVXDO
FDXWLRQ�� 2QH� RI� WKHP� IDPLOLDU� ZLWK� WKH� VXEMHFW� DQG� WKH�PRGH� RI�PDWKHPDWLFDO� DQDO\VLV� FDPH� IURP
/RQGRQ�WR�+DUYDUG�WR�KROG�D�VSHFLDO�PHHWLQJ�ZLWK�1RZDN��7DUQLWD��DQG�P\VHOI��+H�DSSURYHG��DQG�WKH
PDQXVFULSW�ZDV�QH[W�H[DPLQHG�E\�WKUHH�DQRQ\PRXV�H[SHUWV��,WV�DSSHDUDQFH��DV�ZH�H[SHFWHG��FDXVHG�D
9HVXYLDQ� H[SORVLRQ� RI� SURWHVW²WKH� NLQG� FKHULVKHG� E\� MRXUQDOLVWV�� 1R� IHZHU� WKDQ� ���� ELRORJLVWV
FRPPLWWHG�WR�LQFOXVLYH�ILWQHVV�WKHRU\�LQ�WKHLU�UHVHDUFK�RU�WHDFKLQJ�VLJQHG�D�SURWHVW�LQ�D�1DWXUH�DUWLFOH
SXEOLVKHG�WKH�IROORZLQJ�\HDU��:KHQ�,�UHSHDWHG�SDUW�RI�P\�DUJXPHQW�DV�D�FKDSWHU�LQ�WKH������ERRN�7KH
6RFLDO�&RQTXHVW�RI�(DUWK��5LFKDUG�'DZNLQV�UHVSRQGHG�ZLWK�WKH�LQGLJQDQW�IHUYRU�RI�D�WUXH�EHOLHYHU��,Q
KLV� UHYLHZ� IRU� WKH�%ULWLVK�PDJD]LQH�3URVSHFW�� KH� XUJHG� RWKHUV� QRW� WR� UHDG�ZKDW� ,� KDG�ZULWWHQ�� EXW
LQVWHDG�WR�FDVW�WKH�HQWLUH�ERRN�DZD\��³ZLWK�JUHDW�IRUFH�´�QR�OHVV�

<HW�QR�RQH�VLQFH� WKDW� WLPH�KDV�UHIXWHG� WKH�PDWKHPDWLFDO�DQDO\VLV�E\�1RZDN�DQG�7DUQLWD��RU�P\
DUJXPHQW�IDYRULQJ�WKH�VWDQGDUG�WKHRU\�RYHU�LQFOXVLYH�ILWQHVV�WKHRU\�LQ�WKH�LQWHUSUHWDWLRQ�RI�ILHOG�GDWD�

,Q������1RZDN�DQG�,�ZHUH�MRLQHG�E\�DQRWKHU�PDWKHPDWLFDO�ELRORJLVW��%HQMDPLQ�$OOHQ��LQ�D�VWLOO
GHHSHU� H[SDQVLRQ� RI� WKH� RQJRLQJ� DQDO\VLV�� �7DUQLWD� KDG� PRYHG� WR� 3ULQFHWRQ�� ZKHUH� VKH� ZDV� EXV\
DGGLQJ�ILHOG�UHVHDUFK�WR�KHU�PDWKHPDWLFDO�PRGHOLQJ���,Q�ODWH������ZH�SXEOLVKHG�WKH�ILUVW�LQ�D�SODQQHG
VHULHV� RI� UHIHUHHG� DUWLFOHV��%HFDXVH� RI� WKH� QHHG� IRU� H[DFWLWXGH�� DQG� WKH�PDWHULDO� WKDW� WKHVH� DUWLFOHV
FRQWDLQ� WKDW� PD\� EH� UHOHYDQW� WR� WKH� KLVWRU\� DQG� SKLORVRSK\� RI� WKH� VXEMHFW�� ,¶YH� WDNHQ� WKH� VWHS� RI
SURYLGLQJ�D�VLPSOLILHG�VXPPDU\�RI�WKH�ILUVW�RQH�LQ�WKH�DSSHQGL[�RI�WKLV�ERRN�

1RZ� DW� ODVW�ZH� FDQ� UHWXUQ� WR� D� NH\� TXHVWLRQ� LQ� D�PRUH� RSHQ� VSLULW� RI� LQTXLU\��:KDW�ZDV� WKH
GULYLQJ� IRUFH� LQ� WKH� RULJLQ� RI� KXPDQ� VRFLDO� EHKDYLRU"� 7KH� SUHKXPDQV� RI� $IULFD� DSSURDFKHG� WKH
WKUHVKROG� RI� DGYDQFHG� VRFLDO� RUJDQL]DWLRQ� LQ� D� PDQQHU� SDUDOOHO� WR� WKDW� LQ� WKH� ORZHU� DQLPDOV� EXW
DWWDLQHG� LW� LQ�D�YHU\�GLIIHUHQW�PDQQHU��$V�EUDLQ�VL]H�PRUH� WKDQ�GRXEOHG�� WKH�EDQGV�XVHG� LQWHOOLJHQFH
EDVHG�RQ�YDVWO\�LPSURYHG�PHPRU\��:KHUH�SULPLWLYHO\�VRFLDO�LQVHFWV�HYROYHG�GLYLVLRQ�RI�ODERU�ZLWK
QDUURZ� LQVWLQFWV� WKDW�SOD\�XSRQ�FDWHJRULHV�RI� VRFLDO�RUJDQL]DWLRQ� LQ�HDFK�JURXS�� VXFK�DV� ODUYDH�DQG
DGXOWV��QXUVHV�DQG�IRUDJHUV��WKH�HDUOLHVW�KXPDQV�RSHUDWHG�ZLWK�YDULDEOH�LQVWLQFW�GULYHQ�EHKDYLRU�WKDW
PDGH�XVH�RI�GHWDLOHG�NQRZOHGJH�RI�HDFK�JURXS�PHPEHU�E\�DOO�WKH�RWKHUV�

7KH� FUHDWLRQ� RI� JURXSV� IURP� SHUVRQDO� DQG� LQWLPDWH� PXWXDO� NQRZOHGJH� ZDV� WKH� XQLTXH
DFKLHYHPHQW�RI�KXPDQLW\��:KLOH�VLPLODULW\�RI�JHQRPHV�E\�NLQVKLS�ZDV�DQ�LQHYLWDEOH�FRQVHTXHQFH�RI
JURXS� IRUPDWLRQ�� NLQ� VHOHFWLRQ�ZDV� QRW� WKH� FDXVH�� 7KH� H[WUHPH� OLPLWDWLRQV� RI� NLQ� VHOHFWLRQ� DQG� WKH
SKDQWRP�OLNH�SURSHUWLHV�RI�LQFOXVLYH�ILWQHVV�DSSO\�HTXDOO\�WR�KXPDQV�DQG�WR�HXVRFLDO�LQVHFWV�DQG�RWKHU
DQLPDOV�� 7KH� RULJLQ� RI� WKH� KXPDQ� FRQGLWLRQ� LV� EHVW� H[SODLQHG� E\� WKH� QDWXUDO� VHOHFWLRQ� IRU� VRFLDO



LQWHUDFWLRQ²WKH� LQKHULWHG� SURSHQVLWLHV� WR� FRPPXQLFDWH�� UHFRJQL]H�� HYDOXDWH�� ERQG�� FRRSHUDWH�
FRPSHWH��DQG�IURP�DOO�WKHVH�WKH�GHHS�ZDUP�SOHDVXUH�RI�EHORQJLQJ�WR�\RXU�RZQ�VSHFLDO�JURXS��6RFLDO
LQWHOOLJHQFH� HQKDQFHG� E\� JURXS� VHOHFWLRQ� PDGH�+RPR� VDSLHQV� WKH� ILUVW� IXOO\� GRPLQDQW� VSHFLHV� LQ
(DUWK¶V�KLVWRU\�
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