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,�FDQ�WHOO�\RX�WKH�H[DFW�GDWH�WKDW�,�EHJDQ�WR�WKLQN�RI�P\VHOI�LQ�WKH�ILUVW�SHUVRQ�SOXUDO�²�DV�D

VXSHURUJDQLVP��WKDW�LV��UDWKHU�WKDQ�D�SODLQ�ROG�LQGLYLGXDO�KXPDQ�EHLQJ��,W�KDSSHQHG�RQ�0DUFK

���7KDW¶V�ZKHQ�,�RSHQHG�P\�H�PDLO�WR�ILQG�D�KXJH��SURFHVVRU�FKRNLQJ�ILOH�RI�FKDUWV�DQG�UDZ�GDWD

IURP�D�ODERUDWRU\�ORFDWHG�DW�WKH�%LR)URQWLHUV�,QVWLWXWH�DW�WKH�8QLYHUVLW\�RI�&RORUDGR��%RXOGHU�

$V�SDUW�RI�D�QHZ�FLWL]HQ�VFLHQFH�LQLWLDWLYH�FDOOHG�WKH�$PHULFDQ�*XW�SURMHFW��WKH�ODE�VHTXHQFHG

P\�PLFURELRPH�²�WKDW�LV��WKH�JHQHV�QRW�RI�³PH�´�H[DFWO\��EXW�RI�WKH�VHYHUDO�KXQGUHG�PLFURELDO

VSHFLHV�ZLWK�ZKRP�,�VKDUH�WKLV�ERG\��7KHVH�EDFWHULD��ZKLFK�QXPEHU�DURXQG�����WULOOLRQ��DUH

OLYLQJ��DQG�G\LQJ��ULJKW�QRZ�RQ�WKH�VXUIDFH�RI�P\�VNLQ��RQ�P\�WRQJXH�DQG�GHHS�LQ�WKH �FRLOV�RI

P\�LQWHVWLQHV��ZKHUH�WKH�ODUJHVW�FRQWLQJHQW�RI�WKHP�ZLOO�EH�IRXQG��D�SRXQG�RU�WZR�RI�PLFUREHV

WRJHWKHU�IRUPLQJ�D�YDVW��ODUJHO\�XQFKDUWHG�LQWHULRU�ZLOGHUQHVV�WKDW�VFLHQWLVWV�DUH�MXVW

EHJLQQLQJ�WR�PDS�

,�FOLFNHG�RSHQ�D�ILOH�FDOOHG�7D[D�7DEOHV��DQG�D�FRORUIXO�EDU�FKDUW�SRSSHG�XS�RQ�P\�VFUHHQ��(DFK

EDU�UHSUHVHQWHG�D�VDPSOH�WDNHQ��ZLWK�D�VZDE��IURP�P\�VNLQ��PRXWK�DQG�IHFHV��)RU�SXUSRVHV�RI

FRPSDULVRQ��WKHVH�ZHUH�MX[WDSRVHG�ZLWK�EDUV�UHSUHVHQWLQJ�WKH�PLFURELRPHV�RI�DERXW����

³DYHUDJH´�$PHULFDQV�SUHYLRXVO\�VHTXHQFHG�

+HUH�ZHUH�WKH�QDPHV�RI�WKH�KXQGUHGV�RI�EDFWHULDO�VSHFLHV�WKDW�FDOO�PH�KRPH��,Q�VKHHU

QXPEHUV��WKHVH�PLFUREHV�DQG�WKHLU�JHQHV�GZDUI�XV��,W�WXUQV�RXW�WKDW�ZH�DUH�RQO\����SHUFHQW

KXPDQ��IRU�HYHU\�KXPDQ�FHOO�WKDW�LV�LQWULQVLF�WR�RXU�ERG\��WKHUH�DUH�DERXW����UHVLGHQW

PLFUREHV�²�LQFOXGLQJ�FRPPHQVDOV��JHQHUDOO\�KDUPOHVV�IUHHORDGHUV��DQG�PXWXDOLVWV��IDYRU

WUDGHUV��DQG��LQ�RQO\�D�WLQ\�QXPEHU�RI�FDVHV��SDWKRJHQV��7R�WKH�H[WHQW�WKDW�ZH�DUH�EHDUHUV�RI

JHQHWLF�LQIRUPDWLRQ��PRUH�WKDQ����SHUFHQW�RI�LW�LV�PLFURELDO��$QG�LW�DSSHDUV�LQFUHDVLQJO\�OLNHO\

WKDW�WKLV�³VHFRQG�JHQRPH�´�DV�LW�LV�VRPHWLPHV�FDOOHG��H[HUWV�DQ�LQIOXHQFH�RQ�RXU�KHDOWK�DV�JUHDW

DQG�SRVVLEO\�HYHQ�JUHDWHU�WKDQ�WKH�JHQHV�ZH�LQKHULW �IURP�RXU�SDUHQWV��%XW�ZKLOH�\RXU�LQKHULWHG

JHQHV�DUH�PRUH�RU�OHVV�IL[HG��LW�PD\�EH�SRVVLEOH�WR�UHVKDSH��HYHQ�FXOWLYDWH��\RXU�VHFRQG

JHQRPH�

-XVWLQ�6RQQHQEXUJ��D�PLFURELRORJLVW�DW�6WDQIRUG��VXJJHVWV�WKDW�ZH�ZRXOG�GR�ZHOO�WR�EHJLQ

UHJDUGLQJ�WKH�KXPDQ�ERG\�DV�³DQ�HODERUDWH�YHVVHO�RSWLPL]HG�IRU�WKH�JURZWK�DQG�VSUHDG�RI�RXU

PLFURELDO�LQKDELWDQWV�´�7KLV�KXPEOLQJ�QHZ�ZD\�RI�WKLQNLQJ�DERXW�WKH�VHOI�KDV�ODUJH

LPSOLFDWLRQV�IRU�KXPDQ�DQG�PLFURELDO�KHDOWK��ZKLFK�WXUQ�RXW�WR�EH�LQH[WULFDEO\�OLQNHG�

'LVRUGHUV�LQ�RXU�LQWHUQDO�HFRV\VWHP�²�D�ORVV�RI�GLYHUVLW\��VD\��RU�D�SUROLIHUDWLRQ�RI�WKH�³ZURQJ´

NLQG�RI�PLFUREHV�²�PD\�SUHGLVSRVH�XV�WR�REHVLW\�DQG�D�ZKROH�UDQJH�RI�FKURQLF�GLVHDVHV��DV
ZHOO�DV�VRPH�LQIHFWLRQV��³)HFDO�WUDQVSODQWV�´�ZKLFK�LQYROYH�LQVWDOOLQJ�D�KHDOWK\�SHUVRQ¶V
PLFURELRWD�LQWR�D�VLFN�SHUVRQ¶V�JXW��KDYH�EHHQ�VKRZQ�WR�HIIHFWLYHO\�WUHDW�DQ�DQWLELRWLF�UHVLVWDQW
LQWHVWLQDO�SDWKRJHQ�QDPHG�&��GLIILFLOH��ZKLFK�NLOOV��������$PHULFDQV�HDFK�\HDU���5HVHDUFKHUV
XVH�WKH�ZRUG�³PLFURELRWD´�WR�UHIHU�WR�DOO�WKH�PLFUREHV�LQ�D�FRPPXQLW\�DQG�³PLFURELRPH´�WR
UHIHU�WR�WKHLU�FROOHFWLYH�JHQHV���:H¶YH�NQRZQ�IRU�D�IHZ�\HDUV�WKDW�REHVH�PLFH�WUDQVSODQWHG�ZLWK
WKH�LQWHVWLQDO�FRPPXQLW\�RI�OHDQ�PLFH�ORVH�ZHLJKW�DQG�YLFH�YHUVD���:H�GRQ¶W�NQRZ�ZK\���$
VLPLODU�H[SHULPHQW�ZDV�SHUIRUPHG�UHFHQWO\�RQ�KXPDQV�E\�UHVHDUFKHUV�LQ�WKH�1HWKHUODQGV�
ZKHQ�WKH�FRQWHQWV�RI�D�OHDQ�GRQRU¶V�PLFURELRWD�ZHUH�WUDQVIHUUHG�WR�WKH�JXWV�RI�PDOH�SDWLHQWV
ZLWK�PHWDEROLF�V\QGURPH��WKH�UHVHDUFKHUV�IRXQG�VWULNLQJ�LPSURYHPHQWV�LQ�WKH�UHFLSLHQWV¶
VHQVLWLYLW\�WR�LQVXOLQ��DQ�LPSRUWDQW�PDUNHU�IRU�PHWDEROLF�KHDOWK��6RPHKRZ��WKH�JXW�PLFUREHV
ZHUH�LQIOXHQFLQJ�WKH�SDWLHQWV¶�PHWDEROLVPV�

2XU�UHVLGHQW�PLFUREHV�DOVR�DSSHDU�WR�SOD\�D�FULWLFDO�UROH�LQ�WUDLQLQJ�DQG�PRGXODWLQJ�RXU
LPPXQH�V\VWHP��KHOSLQJ�LW�WR�DFFXUDWHO\�GLVWLQJXLVK�EHWZHHQ�IULHQG�DQG�IRH �DQG�QRW�JR�QXWV�RQ�
ZHOO��QXWV�DQG�DOO�VRUWV�RI�RWKHU�SRWHQWLDO�DOOHUJHQV��6RPH�UHVHDUFKHUV�EHOLHYH�WKDW�WKH
DODUPLQJ�LQFUHDVH�LQ�DXWRLPPXQH�GLVHDVHV�LQ�WKH�:HVW�PD\�RZH�WR�D�GLVUXSWLRQ�LQ�WKH�DQFLHQW
UHODWLRQVKLS�EHWZHHQ�RXU�ERGLHV�DQG�WKHLU�³ROG�IULHQGV´�²�WKH�PLFURELDO�V\PELRQWV�ZLWK�ZKRP
ZH�FRHYROYHG�

7KHVH�FODLPV�VRXQG�H[WUDYDJDQW��DQG�LQ�IDFW�PDQ\�PLFURELRPH�UHVHDUFKHUV�DUH�FDUHIXO�QRW�WR
PDNH�WKH�PLVWDNH�WKDW�VFLHQWLVWV�ZRUNLQJ�RQ�WKH�KXPDQ�JHQRPH�GLG�D�GHFDGH�RU�VR�DJR��ZKHQ
WKH\�SURPLVHG�WKH\�ZHUH�RQ�WKH�WUDLO�RI�FXUHV�WR�PDQ\�GLVHDVHV��:H¶UH�VWLOO�ZDLWLQJ��<HW
ZKHWKHU�DQ\�FXUHV�HPHUJH�IURP�WKH�H[SORUDWLRQ�RI�WKH�VHFRQG�JHQRPH��WKH�LPSOLFDWLRQV�RI
ZKDW�KDV�DOUHDG\�EHHQ�OHDUQHG�²�IRU�RXU�VHQVH�RI�VHOI��IRU�RXU�GHILQLWLRQ�RI�KHDOWK�DQG�IRU�RXU
DWWLWXGH�WRZDUG�EDFWHULD�LQ�JHQHUDO�²�DUH�GLIILFXOW�WR�RYHUVWDWH��+XPDQ�KHDOWK�VKRXOG�QRZ�³EH
WKRXJKW�RI�DV�D�FROOHFWLYH�SURSHUW\�RI�WKH�KXPDQ�DVVRFLDWHG�PLFURELRWD�´�DV�RQH�JURXS�RI
UHVHDUFKHUV�UHFHQWO\�FRQFOXGHG�LQ�D�ODQGPDUN�UHYLHZ�DUWLFOH�RQ�PLFURELDO�HFRORJ\�²�WKDW�LV��DV
D�IXQFWLRQ�RI�WKH�FRPPXQLW\��QRW�WKH�LQGLYLGXDO�

6XFK�D�SDUDGLJP�VKLIW�FRPHV�QRW�D�PRPHQW�WRR�VRRQ��EHFDXVH�DV�D�FLYLOL]DWLRQ��ZH¶YH�MXVW�VSHQW
WKH�EHWWHU�SDUW�RI�D�FHQWXU\�GR LQJ�RXU�XQZLWWLQJ�EHVW�WR�ZUHFN�WKH�KXPDQ�DVVRFLDWHG
PLFURELRWD�ZLWK�D�PXOWLIURQWHG�ZDU�RQ�EDFWHULD�DQG�D�GLHW�QRWDEO\�GHWULPHQWDO�WR�LWV�ZHOO�
EHLQJ��5HVHDUFKHUV�QRZ�VSHDN�RI�DQ�LPSRYHULVKHG�³:HVWHUQL]HG�PLFURELRPH´�DQG�DVN�ZKHWKHU
WKH�WLPH�KDV�FRPH�WR�HPEDUN�RQ�D�SURMHFW�RI�³UHVWRUDWLRQ�HFRORJ\´�²�QRW�LQ�WKH�UDLQ�IRUHVW�RU
RQ�WKH�SUDLULH�EXW�ULJKW�KHUH�DW�KRPH��LQ�WKH�KXPDQ�JXW�

,Q�0DUFK�,�WUDYHOHG�W R�%RXOGHU�WR�VHH�WKH�,OOXPLQD�+L6HT������VHTXHQFLQJ�PDFKLQH�WKDW
KDG�VKHG�LWV�SRZHUIXO�OLJKW�RQ�P\�RZQ�PLFURELRPH�DQG�WR�PHHW�WKH�VFLHQWLVWV�DQG�FRPSXWHU
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SURJUDPPHUV�ZKR�ZHUH�PDNLQJ�VHQVH�RI�P\�GDWD��7KH�ODE�LV�KHDGHG�E\�5RE�.QLJKW��D�UDQJ\�
FUHZ�FXW����\HDU�ROG�ELRORJLVW�ZKR�ILUVW�FDPH�WR�WKH�8QLWHG�6WDWHV�IURP�KLV�QDWLYH�1HZ
=HDODQG�WR�VWXG\�LQYDVLYH�VSHFLHV��D�VHULRXV�SUREOHP�LQ�KLV�KRPH�FRXQWU\��.QLJKW�HDUQHG�KLV
3K�'��LQ�HFRORJ\�DQG�HYROXWLRQDU\�ELRORJ\�IURP�3ULQFHWRQ�ZKHQ�KH�ZDV����DQG�WKHQ�GULIWHG
IURP�WKH�VWXG\�RI�YLVLEOH�VSHFLHV�DQG�FRPPXQLWLHV�WR�LQYLVLEOH�RQHV��$ORQJ�WKH�ZD\�KH
GLVFRYHUHG�KH�KDG�D�NQDFN�IRU�FRPSXWDWLRQDO�ELRORJ\��.QLJKW�LV�UHJDUGHG�DV�D�EULOOLDQW�DQDO\VW
RI�VHTXHQFLQJ�GDWD��VNLOOHG�DW�ILQGLQJ�SDWWHUQV�LQ�WKH�IORRG�RI�LQIRUPDWLRQ�SURGXFHG�E\�WKH
PDFKLQHV�WKDW�³EDWFK�VHTXHQFH´�DOO�WKH�'1$�LQ�D�VDPSOH�DQG�WKHQ�WHDVH�RXW�WKH�XQLTXH�JHQHWLF
VLJQDWXUHV�RI�HDFK�PLFUREH��7KLV�WDOHQW�H[SODLQV�ZK\�VR�PDQ\�RI�WKH�VFLHQWLVWV�H[SORULQJ�WKH
PLFURELRPH�WRGD\�VHQG�WKHLU�VDPSOHV�WR�EH�VHTXHQFHG�DQG�DQDO\]HG�E\�KLV�ODE��LW�LV�DOVR�ZK\
\RX�ZLOO�ILQG�.QLJKW¶V�QDPH�RQ�PRVW�RI�WKH�LPSRUWDQW�SDSHUV�LQ�WKH�ILHOG�

2YHU�WKH�FRXUVH�RI�WZR�GD\V�LQ�%RXOGHU��,�HQMR\HG�VHYHUDO�PHDOV�ZLWK�.QLJKW�DQG�KLV
FROOHDJXHV��SRVWGRFV�DQG�JUDGXDWH�VWXGHQWV��WKRXJK�,�PXVW�VD\�,�ZDV�D�OLWWOH�WDNHQ�DEDFN�E\�WKH
WDEOH�WDON��,�GRQ¶W�WKLQN�,¶YH�HYHU�KHDUG�VR�PXFK�GLVFXVVLRQ�RI�KXPDQ�IHFHV�DW�GLQQHU��EXW�WKHQ
RQH�WKLQJ�WKHVH�VFLHQWLVWV�DUH�XS�WR�LV�D�UDGLFDO�UHYDOXDWLRQ�RI�WKH�FRQWHQWV�RI�WKH�KXPDQ�FRORQ�
,�OHDUQHG�DERXW�.QLJKW¶V����PRQWK�ROG�GDXJKWHU��ZKR�KDV�KDG�PRVW�RI�WKH�GLDSHUV�WR�ZKLFK�VKH
KDV�FRQWULEXWHG�VDPSOHG�DQG�VHTXHQFHG��.QLJKW�VDLG�DW�GLQQHU�WKDW�KH�VDPSOHG�KLPVHOI�HYHU\
GD\��KLV�ZLIH��$PDQGD�%LUPLQJKDP��ZKR�MRLQHG�XV�RQH�QLJKW��WROG�PH�WKDW�VKH�ZDV�KDSS\�WR�EH
GRZQ�WR�RQFH�D�ZHHN��³2I�FRXUVH�,�NHHS�D�FRXSOH�RI�VZDEV�LQ�P\�EDJ�DW�DOO�WLPHV�´�VKH�VDLG�
UROOLQJ�KHU�H\HV��³EHFDXVH�\RX�QHYHU�NQRZ�´

$�UHVXOW�RI�WKH�IDPLO\¶V�H[WHQVLYH�VHOI�VWXG\�KDV�EHHQ�D�VHULHV�RI�SDSHUV�H[DPLQLQJ�IDPLO\
PLFURELDO�G\QDPLFV��7KH�GDWD�KHOSHG�GHPRQVWUDWH�WKDW�WKH�PLFURELDO�FRPPXQLWLHV�RI�FRXSOHV
VKDULQJ�D�KRXVH�DUH�VLPLODU��VXJJHVWLQJ�WKH�LPSRUWDQFH�RI�WKH�HQYLURQPHQW�LQ�VKDSLQJ�DQ
LQGLYLGXDO¶V�PLFURELRPH��.QLJKW�DOVR�IRXQG�WKDW�WKH�SUHVHQFH�RI�D�IDPLO\�GRJ�WHQGHG�WR�EOHQG
HYHU\RQH¶V�VNLQ�FRPPXQLWLHV��SUREDEO\�YLD�OLFNLQJ�DQG�SHWWLQJ��2QH�SDSHU��WLWOHG�³0RYLQJ
3LFWXUHV�RI�WKH�+XPDQ�0LFURELRPH�´�WUDFNHG�WKH�GD\�WR�GD\�VKLIWV�LQ�WKH�PLFURELDO
FRPSRVLWLRQ�RI�HDFK�ERG\�VLWH��.QLJKW�SURGXFHG�DQLPDWLRQV�VKRZLQJ�KRZ�HDFK�FRPPXQLW\�²
JXW��VNLQ�DQG�PRXWK�²�KRVWHG�D�IXQGDPHQWDOO\�GLIIHUHQW�FDVW�RI�PLFURELDO�FKDUDFWHUV�WKDW
YDULHG�ZLWKLQ�D�IDLUO\�QDUURZ�UDQJH�RYHU�WLPH�

.QLJKW¶V�GDLO\�VDPSOLQJ�RI�KLV�GDXJKWHU¶V�GLDSHUV��DORQJ�ZLWK�WKRVH�RI�D�FROOHDJXH¶V�FKLOG��DOVR
WUDFHG�WKH�UHPDUNDEOH�SURFHVV�E\�ZKLFK�D�EDE\¶V�JXW�FRPPXQLW\��ZKLFK�LQ�XWHUR�LV�VWHULOH�DQG
PRUH�RU�OHVV�D�EODQN�VODWH��LV�FRORQL]HG��7KLV�SURFHVV�EHJLQV�VKRUWO\�DIWHU�ELUWK��ZKHQ�D
GLVWLQFWLYH�LQIDQW�FRPPXQLW\�RI�PLFUREHV�DVVHPEOHV�LQ�WKH�JXW��7KHQ��ZLWK�WKH�LQWURGXFWLRQ�RI
VROLG�IRRG�DQG�WKHQ�ZHDQLQJ��WKH�W\SHV�RI�PLFUREHV�JUDGXDOO\�VKLIW�XQWLO��E\�DJH����WKH�EDE\¶V
JXW�FRPHV�WR�UHVHPEOH�DQ�DGXOW�FRPPXQLW\�PXFK�OLNH�WKDW�RI�LWV�SDUHQWV�

7KH�VWXG\�RI�EDELHV�DQG�WKHLU�VSHFLDOL]HG�GLHW�KDV�\LHOGHG�NH\�LQVLJKWV�LQWR�KRZ�WKH

FRORQL]DWLRQ�RI�WKH�JXW�XQIROGV�DQG�ZK\�LW�PDWWHUV�VR�PXFK�WR�RXU�KHDOWK��2QH�RI�WKH�HDUOLHVW

FOXHV�WR�WKH�FRPSOH[LW\�RI�WKH�PLFURELRPH�FDPH�IURP�DQ�XQH[SHFWHG�FRUQHU��WKH�HIIRUW�WR�VROYH

D�P\VWHU\�DERXW�PLON��)RU�\HDUV��QXWULWLRQ�VFLHQWLVWV�ZHUH�FRQIRXQGHG�E\�WKH�SUHVHQFH�LQ

KXPDQ�EUHDVW�PLON�RI�FHUWDLQ�FRPSOH[�FDUERK\GUDWHV��FDOOHG�ROLJRVDFFKDULGHV��ZKLFK�WKH

KXPDQ�LQIDQW�ODFNV�WKH�HQ]\PHV�QHFHVVDU\�WR�GLJHVW��(YROXWLRQDU\�WKHRU\�DUJXHV�WKDW�HYHU\

FRPSRQHQW�RI�PRWKHU¶V�PLON�VKRXOG�KDYH�VRPH�YDOXH�WR�WKH�GHYHORSLQJ�EDE\�RU�QDWXUDO

VHOHFWLRQ�ZRXOG�KDYH�ORQJ�DJR�GLVFDUGHG�LW�DV�D�ZDVWH�RI�WKH�PRWKHU¶V�SUHFLRXV�UHVRXUFHV�

,W�WXUQV�RXW�WKH�ROLJRVDFFKDULGHV�DUH�WKHUH�WR�QRXULVK�QRW�WKH�EDE\�EXW�RQH�SDUWLFXODU�JXW

EDFWHULXP�FDOOHG�%LILGREDFWHULXP�LQIDQWLV��ZKLFK�LV�XQLTXHO\�ZHOO�VXLWHG�WR�EUHDN�GRZQ�DQG

PDNH�XVH�RI�WKH�VSHFLILF�ROLJRVDFFKDULGHV�SUHVHQW�LQ�PRWKHU¶V�PLON��:KHQ�DOO�JRHV�ZHOO��WKH

ELILGREDFWHULD�SUROLIHUDWH�DQG�GRPLQDWH��KHOSLQJ�WR�NHHS�WKH�LQIDQW�KHDOWK\�E\�FURZGLQJ�RXW

OHVV�VDYRU\�PLFURELDO�FKDUDFWHUV�EHIRUH�WKH\�FDQ�EHFRPH�HVWDEOLVKHG�DQG��SHUKDSV�PRVW

LPSRUWDQW��E\�QXUWXULQJ�WKH�LQWHJULW\�RI�WKH�HSLWKHOLXP�²�WKH�OLQLQJ�RI�WKH�LQWHVWLQHV��ZKLFK

SOD\V�D�FULWLFDO�UROH�LQ�SURWHFWLQJ�XV�IURP�LQIHFWLRQ�DQG�LQIODPPDWLRQ�

³0RWKHU¶V�PLON��EHLQJ�WKH�RQO\�PDPPDOLDQ�IRRG�VKDSHG�E\�QDWXUDO�VHOHFWLRQ��LV�WKH�5RVHWWD

VWRQH�IRU�DOO�IRRG�´�VD\V�%UXFH�*HUPDQ��D�IRRG�VFLHQWLVW�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV�

ZKR�UHVHDUFKHV�PLON��³$QG�ZKDW�LW¶V�WHOOLQJ�XV�LV�WKDW�ZKHQ�QDWXUDO�VHOHFWLRQ�FUHDWHV�D�IRRG��LW

LV�FRQFHUQHG�QRW�MXVW�ZLWK�IHHGLQJ�WKH�FKLOG�EXW�WKH�FKLOG¶V�JXW�EXJV�WRR�´

:KHUH�GR�WKHVH�DOO�LPSRUWDQW�ELILGREDFWHULD�FRPH�IURP�DQG�ZKDW�GRHV�LW�PHDQ�LI��OLNH�PH��\RX

ZHUH�QHYHU�EUHDVW�IHG"�0RWKHU¶V�PLON�LV�QRW��DV�RQFH�ZDV�WKRXJKW��VWHULOH��LW�LV�ERWK�D

³SUHELRWLF´�²�D�IRRG�IRU�PLFUREHV�²�DQG�D�³SURELRWLF�´�D�SRSXODWLRQ�RI�EHQHILFLDO�PLFUREHV

LQWURGXFHG�LQWR�WKH�ERG\��6RPH�RI�WKHP�PD\�ILQG�WKHLU�ZD\�IURP�WKH�PRWKHU¶V�FRORQ�WR�KHU

PLON�GXFWV�DQG�IURP�WKHUH�LQWR�WKH�EDE\¶V�JXW�ZLWK�LWV�ILUVW�IHHGLQJ��%HFDXVH�GHVLJQHUV�RI�LQIDQW

IRUPXOD�GLG�QRW��DW�OHDVW�XQWLO�UHFHQWO\��WDNH�DFFRXQW�RI�WKHVH�ILQGLQJV��LQFOXGLQJ�QHLWKHU

SUHELRWLF�ROLJRVDFFKDULGHV�RU�SURELRWLF�EDFWHULD�LQ�WKHLU�IRUPXOD��WKH�JXWV�RI�ERWWOH�IHG�EDELHV

DUH�QRW�RSWLPDOO\�FRORQL]HG�

0RVW�RI�WKH�PLFUREHV�WKDW�PDNH�XS�D�EDE\¶V�JXW�FRPPXQLW\�DUH�DFTXLUHG�GXULQJ�ELUWK�²�D

PLFURELDOO\�ULFK�DQG�PHVV\�SURFHVV�WKDW�H[SRVHV�WKH�EDE\�WR�D�ZKROH�VXLWH�RI�PDWHUQDO

PLFUREHV��%DELHV�ERUQ�E\�&DHVDUHDQ��KRZHYHU��D�FRPSDUDWLYHO\�VWHULOH�SURFHGXUH��GR�QRW

DFTXLUH�WKHLU�PRWKHU¶V�YDJLQDO�DQG�LQWHVWLQDO�PLFUREHV�DW�ELUWK��7KHLU�LQLWLDO�JXW�FRPPXQLWLHV

PRUH�FORVHO\�UHVHPEOH�WKDW�RI�WKHLU�PRWKHU¶V��DQG�IDWKHU¶V��VNLQ��ZKLFK�LV�OHVV�WKDQ�LGHDO�DQG

PD\�DFFRXQW�IRU�KLJKHU�UDWHV�RI�DOOHUJ\��DVWKPD�DQG�DXWRLPPXQH�SUREOHPV�LQ�&�VHFWLRQ

EDELHV��QRW�KDYLQJ�EHHQ�VHHGHG�ZLWK�WKH�RSWLPDO�DVVRUWPHQW�RI�PLFUREHV�DW�ELUWK��WKHLU

LPPXQH�V\VWHPV�PD\�IDLO�WR�GHYHORS�SURSHUO\�



$W�GLQQHU��.QLJKW�WROG�PH�WKDW�KH�ZDV�VXIILFLHQWO\�FRQFHUQHG�DERXW�VXFK�DQ�HYHQWXDOLW\�WKDW�

ZKHQ�KLV�GDXJKWHU�ZDV�ERUQ�E\�HPHUJHQF\�&�VHFWLRQ��KH�DQG�KLV�ZLIH�WRRN�PDWWHUV�LQWR�WKHLU

RZQ�KDQGV��XVLQJ�D�VWHULOH�FRWWRQ�VZDE��WKH\�LQRFXODWHG�WKH�QHZERUQ�LQIDQW¶V�VNLQ�ZLWK�WKH

PRWKHU¶V�YDJLQDO�VHFUHWLRQV�WR�LQVXUH�D�SURSHU�FRORQL]DWLRQ��$�IRUPDO�WULDO�RI�VXFK�D�SURFHGXUH

LV�XQGHU�ZD\�LQ�3XHUWR�5LFR�

:KLOH�,�ZDV�LQ�%RXOGHU��,�VDW�GRZQ�ZLWK�&DWKHULQH�$��/R]XSRQH��D�PLFURELRORJLVW�ZKR�KDG
MXVW�OHIW�.QLJKW¶V�ODE�WR�VHW�XS�KHU�RZQ�DW�WKH�8QLYHUVLW\�RI�&RORUDGR��'HQYHU��DQG�ZKR�VSHQW

VRPH�WLPH�ORRNLQJ�DW�P\�PLFURELRPH�DQG�FRPSDULQJ�LW�ZLWK�RWKHUV��LQFOXGLQJ�KHU�RZQ�

/R]XSRQH�ZDV�WKH�OHDG�DXWKRU�RQ�DQ�LPSRUWDQW������SDSHU�LQ�1DWXUH��³'LYHUVLW\��6WDELOLW\�DQG

5HVLOLHQFH�RI�WKH�+XPDQ�*XW�0LFURELRWD�´�ZKLFK�VRXJKW�WR�DSSURDFK�WKH�JXW�FRPPXQLW\�DV�DQ

HFRORJLVW�PLJKW��WU\LQJ�WR�GHWHUPLQH�WKH�³QRUPDO´�VWDWH�RI�WKH�HFRV\VWHP�DQG�WKHQ�H[DPLQLQJ

WKH�YDULRXV�IDFWRUV�WKDW�GLVWXUE�LW�RYHU�WLPH��+RZ�GRHV�GLHW�DIIHFW�LW"�$QWLELRWLFV"�3DWKRJHQV"

:KDW�DERXW�FXOWXUDO�WUDGLWLRQV"�6R�IDU��WKH�EHVW�ZD\�WR�EHJLQ�DQVZHULQJ�VXFK�TXHVWLRQV�PD\�EH

E\�FRPSDULQJ�WKH�JXW�FRPPXQLWLHV�RI�YDULRXV�IDU�IOXQJ�SRSXODWLRQV��DQG�UHVHDUFKHUV�KDYH�EHHQ

EXV\�FROOHFWLQJ�VDPSOHV�DURXQG�WKH�ZRUOG�DQG�VKLSSLQJ�WKHP�WR�VHTXHQFLQJ�FHQWHUV�IRU

DQDO\VLV��7KH�$PHULFDQ�*XW�SURMHFW��ZKLFK�KRSHV�WR�HYHQWXDOO\�VHTXHQFH�WKH�FRPPXQLWLHV�RI

WHQV�RI�WKRXVDQGV�RI�$PHULFDQV��UHSUHVHQWV�WKH�PRVW�DPELWLRXV�VXFK�HIIRUW�WR�GDWH��LW�ZLOO�KHOS

UHVHDUFKHUV�XQFRYHU�SDWWHUQV�RI�FRUUHODWLRQ�EHWZHHQ�SHRSOH¶V�OLIHVW\OH��GLHW��KHDOWK�VWDWXV�DQG

WKH�PDNHXS�RI�WKHLU�PLFURELDO�FRPPXQLW\�

,W�LV�VWLOO�HDUO\�GD\V�LQ�WKLV�UHVHDUFK��DV�/R]XSRQH��DQG�HYHU\RQH�HOVH�,�LQWHUYLHZHG�

XQGHUVFRUHG��VFLHQWLVWV�FDQ¶W�HYHQ�\HW�VD\�ZLWK�FRQILGHQFH�H[DFWO\�ZKDW�D�³KHDOWK\´

PLFURELRPH�VKRXOG�ORRN�OLNH��%XW�VRPH�EURDG��LQWULJXLQJ�SDWWHUQV�DUH�HPHUJLQJ��0RUH

GLYHUVLW\�LV�SUREDEO\�EHWWHU�WKDQ�OHVV��EHFDXVH�D�GLYHUVH�HFRV\VWHP�LV�JHQHUDOO\�PRUH�UHVLOLHQW

²�DQG�GLYHUVLW\�LQ�WKH�:HVWHUQ�JXW�LV�VLJQLILFDQWO\�ORZHU�WKDQ�LQ�RWKHU��OHVV�LQGXVWULDOL]HG

SRSXODWLRQV��7KH�JXW�PLFURELRWD�RI�SHRSOH�LQ�WKH�:HVW�ORRNV�YHU\�GLIIHUHQW�IURP�WKDW�RI�D

YDULHW\�RI�RWKHU�JHRJUDSKLFDOO\�GLVSHUVHG�SHRSOHV��6R��IRU�H[DPSOH��WKH�JXW�FRPPXQLW\�RI�UXUDO

SHRSOH�LQ�:HVW�$IULFD�PRUH�FORVHO\�UHVHPEOHV�WKDW�RI�$PHULQGLDQV�LQ�9HQH]XHOD�WKDQ�LW�GRHV

DQ�$PHULFDQ¶V�RU�D�(XURSHDQ¶V�

7KHVH�UXUDO�SRSXODWLRQV�QRW�RQO\�KDUERU�D�JUHDWHU�GLYHUVLW\�RI�PLFUREHV�EXW�DOVR�D�GLIIHUHQW

FDVW�RI�OHDG�FKDUDFWHUV��$PHULFDQ�DQG�(XURSHDQ�JXWV�FRQWDLQ�UHODWLYHO\�KLJK�OHYHOV�RI

EDFWHURLGHV�DQG�ILUPLFXWHV�DQG�ORZ�OHYHOV�RI�WKH�SUHYRWHOOD�WKDW�GRPLQDWH�WKH�JXWV�RI�UXUDO

$IULFDQV�DQG�$PHULQGLDQV���,W�LV�QRW�FOHDU�ZKHWKHU�KLJK�RU�ORZ�OHYHOV�RI�DQ\�RI�WKHVH�LV�JRRG�RU

EDG���:K\�DUH�WKH�PLFUREHV�GLIIHUHQW"�,W�FRXOG�EH�WKH�GLHW��ZKLFK�LQ�ERWK�UXUDO�SRSXODWLRQV

IHDWXUHV�D�FRQVLGHUDEOH�DPRXQW�RI�ZKROH�JUDLQV��ZKLFK�SUHYRWHOOD�DSSHDU�WR�OLNH���SODQW�ILEHU

DQG�YHU\�OLWWOH�PHDW���0DQ\�ILUPLFXWHV�OLNH�DPLQR�DFLGV��VR�WKH\�SUROLIHUDWH�ZKHQ�WKH�GLHW

FRQWDLQV�ORWV�RI�SURWHLQ��EDFWHURLGHV�PHWDEROL]H�FDUERK\GUDWHV���$V�IRU�WKH�ORZHU�ELRGLYHUVLW\

LQ�WKH�:HVW��WKLV�FRXOG�EH�D�UHVXOW�RI�RXU�SURIOLJDWH�XVH�RI�DQWLELRWLFV��LQ�KHDOWK�FDUH�DV�ZHOO�DV
WKH�IRRG�V\VWHP���RXU�GLHW�RI�SURFHVVHG�IRRG��ZKLFK�KDV�JHQHUDOO\�EHHQ�FOHDQVHG�RI�DOO�EDFWHULD�
WKH�JRRG�DQG�WKH�EDG���HQYLURQPHQWDO�WR[LQV�DQG�JHQHUDOO\�OHVV�³PLFURELDO�SUHVVXUH´�²�L�H��
H[SRVXUH�WR�EDFWHULD�²�LQ�HYHU\GD\�OLIH��$OO�RI�WKLV�PD\�KHOS�H[SODLQ�ZK\��WKRXJK�WKHVH�UXUDO
SRSXODWLRQV�WHQG�WR�KDYH�JUHDWHU�H[SRVXUHV�WR�LQIHFWLRXV�GLVHDVHV�DQG�ORZHU�OLIH�H[SHFWDQFLHV
WKDQ�WKRVH�LQ�WKH�:HVW��WKH\�DOVR�KDYH�ORZHU�UDWHV�RI�FKURQLF�GLVRUGHUV�OLNH�DOOHUJLHV��DVWKPD�
7\SH���GLDEHWHV�DQG�FDUGLRYDVFXODU�GLVHDVH�

³5XUDO�SHRSOH�VSHQG�D�ORW�PRUH�WLPH�RXWVLGH�DQG�KDYH�PXFK�PRUH�FRQWDFW�ZLWK�SODQWV�DQG�ZLWK
VRLO�´�/R]XSRQH�VD\V��$QRWKHU�UHVHDUFKHU��ZKR�KDV�JDWKHUHG�VDPSOHV�LQ�0DODZL��WROG�PH��³,Q
VRPH�RI�WKHVH�FXOWXUHV��FKLOGUHQ�DUH�UDLVHG�FRPPXQDOO\��SDVVHG�IURP�RQH�VHW�RI�KDQGV�WR
DQRWKHU��VR�WKH\¶UH�URXWLQHO\�H[SRVHG�WR�D�JUHDWHU�GLYHUVLW\�RI�PLFUREHV�´�7KH�QXFOHDU�IDPLO\
PD\�QRW�EH�FRQGXFLYH�WR�WKH�KHDOWK�RI�WKH�PLFURELRPH�

$V�LW�KDSSHQV��/R]XSRQH�DQG�,�KDG�VRPHWKLQJ�LQ�FRPPRQ��PLFURELDOO\�VSHDNLQJ��ZH�VKDUH
XQXVXDOO\�KLJK�OHYHOV�RI�SUHYRWHOOD�IRU�$PHULFDQV��2XU�JXW�FRPPXQLWLHV�ORRN�PRUH�OLNH�WKRVH
RI�UXUDO�$IULFDQV�RU�$PHULQGLDQV�WKDQ�OLNH�WKRVH�RI�RXU�QHLJKERUV��/R]XSRQH�VXVSHFWV�WKDW�WKH
UHDVRQV�IRU�WKLV�PLJKW�KDYH�WR�GR�ZLWK�D�SODQW�EDVHG�GLHW��ZH�HDFK�HDW�ORWV�RI�ZKROH�JUDLQV�DQG
YHJHWDEOHV�DQG�UHODWLYHO\�OLWWOH�PHDW���7KRXJK�QHLWKHU�RI�XV�LV�D�YHJHWDULDQ���/LNH�PH��VKH�ZDV
SURXG�RI�KHU�SUHYRWHOOD��UHJDUGLQJ�LW�DV�D�VLJQ�RI�D�KHDOWK\�QRQ�:HVWHUQ�GLHW��DW�OHDVW�XQWLO�VKH
EHJDQ�GRLQJ�UHVHDUFK�RQ�WKH�PLFURELRWD�RI�+�,�9��SDWLHQWV��,W�VHHPV�WKDW�WKH\��WRR��KDYH�ORWV�RI
SUHYRWHOOD��)XUWKHU�FRQIXVLQJ�WKH�VWRU\��D�UHFHQW�VWXG\�OLQNLQJ�FHUWDLQ�JXW�PLFUREHV�FRPPRQ�LQ
PHDW�HDWHUV�WR�KLJK�OHYHOV�RI�D�EORRG�PDUNHU�IRU�KHDUW�GLVHDVH�VXJJHVWHG�WKDW�SUHYRWHOOD�ZDV
RQH�VXFK�PLFUREH��(DUO\�GD\V��LQGHHG�

7ZR�RWKHU�IHDWXUHV�RI�P\�PLFURELRPH�DWWUDFWHG�WKH�DWWHQWLRQ�RI�WKH�UHVHDUFKHUV�ZKR
H[DPLQHG�LW��)LUVW��WKH�RYHUDOO�ELRGLYHUVLW\�RI�P\�JXW�FRPPXQLW\�ZDV�VLJQLILFDQWO\�KLJKHU�WKDQ
WKDW�RI�WKH�W\SLFDO�:HVWHUQHU��ZKLFK�,�GHFLGHG�WR�WDNH�DV�D�FRPSOLPHQW��WKRXJK�WKH
H[WUDYDJDQWO\�GLYHUVH�FRPPXQLW\�RI�PLFUREHV�RQ�P\�VNLQ�UDLVHG�VRPH�H\HEURZV��³:KHUH�KDYH
\RXU�KDQGV�EHHQ��PDQ"´�-HII�/HDFK�RI�WKH�$PHULFDQ�*XW�SURMHFW�DVNHG�DIWHU�ORRNLQJ�RYHU�P\
UHVXOWV��0\�VNLQ�KDUERUV�EDFWHULD�DVVRFLDWHG�ZLWK�SODQWV��VRLO�DQG�D�VRPHZKDW�DODUPLQJ�YDULHW\
RI�DQLPDO�JXWV��,�SXW�WKLV�GRZQ�WR�JDUGHQLQJ��FRPSRVWLQJ��,�NHHS�ZRUPV�WRR��DQG�DOVR�WKH�IDFW
WKDW�,�ZDV�IHUPHQWLQJ�NLPFKL�DQG�PDNLQJ�UDZ�PLON�FKHHVH��³OLYH�FXOWXUH´�IRRGV�WHHPLQJ�ZLWK
PLFUREHV�

&RPSDUHG�WR�D�UDLQ�IRUHVW�RU�D�SUDLULH��WKH�LQWHULRU�HFRV\VWHP�LV�QRW�ZHOO�XQGHUVWRRG��EXW�WKH
FRUH�SULQFLSOHV�RI�HFRORJ\�²�ZKLFK�DORQJ�ZLWK�SRZHUIXO�QHZ�VHTXHQFLQJ�PDFKLQHV�KDYH�RSHQHG
WKLV�LQYLVLEOH�IURQWLHU�WR�VFLHQFH�²�DUH�EHJLQQLQJ�WR�\LHOG�VRPH�SUHOLPLQDU\�DQVZHUV�DQG�D
JUHDW�PDQ\�PRUH�LQWULJXLQJ�K\SRWKHVHV��<RXU�PLFURELDO�FRPPXQLW\�VHHPV�WR�VWDELOL]H�E\�DJH



���E\�ZKLFK�WLPH�PRVW�RI�WKH�YDULRXV�QLFKHV�LQ�WKH�JXW�HFRV\VWHP�DUH�RFFXSLHG��7KDW�GRHVQ¶W

PHDQ�LW�FDQ¶W�FKDQJH�DIWHU�WKDW��LW�FDQ��EXW�QRW�DV�UHDGLO\��$�FKDQJH�RI�GLHW�RU�D�FRXUVH�RI

DQWLELRWLFV��IRU�H[DPSOH��PD\�EULQJ�VKLIWV�LQ�WKH�UHODWLYH�SRSXODWLRQ�RI�WKH�YDULRXV�UHVLGHQW

VSHFLHV��KHOSLQJ�VRPH�NLQGV�RI�EDFWHULD�WR�WKULYH�DQG�RWKHUV�WR�ODQJXLVK��&DQ�QHZ�VSHFLHV�EH

LQWURGXFHG"�<HV��EXW�SUREDEO\�RQO\�ZKHQ�D�QLFKH�LV�RSHQHG�DIWHU�D�VLJQLILFDQW�GLVWXUEDQFH��OLNH

DQ�DQWLELRWLF�VWRUP��-XVW�OLNH�DQ\�RWKHU�PDWXUH�HFRV\VWHP��WKH�RQH�LQ�RXU�JXW�WHQGV�WR�UHVLVW

LQYDVLRQ�E\�QHZFRPHUV�

<RX�DFTXLUH�PRVW�RI�WKH�LQLWLDO�PLFUREHV�LQ�\RXU�JXW�FRPPXQLW\�IURP�\RXU�SDUHQWV��EXW�RWKHUV

DUH�SLFNHG�XS�IURP�WKH�HQYLURQPHQW��³7KH�ZRUOG�LV�FRYHUHG�LQ�D�ILQH�SDWLQD�RI�IHFHV�´�DV�WKH

6WDQIRUG�PLFURELRORJLVW�6WDQOH\�)DONRZ�WHOOV�VWXGHQWV��7KH�QHZ�VHTXHQFLQJ�WRROV�KDYH

FRQILUPHG�KLV�KXQFK��'LG�\RX�NQRZ�WKDW�KRXVH�GXVW�FDQ�FRQWDLQ�VLJQLILFDQW�DPRXQWV�RI�IHFDO

SDUWLFOHV"�2U�WKDW��ZKHQHYHU�D�WRLOHW�LV�IOXVKHG��VRPH�RI�LWV�FRQWHQWV�DUH�DHURVROL]HG"�.QLJKW¶V

ODE�KDV�VHTXHQFHG�WKH�EDFWHULD�RQ�WRRWKEUXVKHV��7KLV�QHZV�FDPH�GXULQJ�EUHDNIDVW��VR�,�GLGQ¶W

DVN�IRU�GHWDLOV��EXW�JRW�WKHP�DQ\ZD\��³<RX�ZDQW�WR�NHHS�\RXU�WRRWKEUXVK�D�PLQLPXP�RI�VL[

IHHW�DZD\�IURP�D�WRLOHW�´�RQH�RI�.QLJKW¶V�FROOHDJXHV�WROG�PH�

6RPH�VFLHQWLVWV�LQ�WKH�ILHOG�ERUURZ�WKH�WHUP�³HFRV\VWHP�VHUYLFHV´�IURP�HFRORJ\�WR�FDWDORJ
DOO�WKH�WKLQJV�WKDW�WKH�PLFURELDO�FRPPXQLW\�GRHV�IRU�XV�DV�LWV�KRVW�RU�KDELWDW��DQG�WKH�VHUYLFHV

UHQGHUHG�DUH�UHPDUNDEO\�YDULHG�DQG�LPSUHVVLYH��³,QYDVLRQ�UHVLVWDQFH´�LV�RQH��2XU�UHVLGHQW

PLFUREHV�ZRUN�WR�NHHS�SDWKRJHQV�IURP�JDLQLQJ�D�WRHKROG�E\�RFFXS\LQJ�SRWHQWLDO�QLFKHV�RU

RWKHUZLVH�UHQGHULQJ�WKH�HQYLURQPHQW�LQKRVSLWDEOH�WR�IRUHLJQHUV��7KH�UREXVWQHVV�RI�DQ

LQGLYLGXDO¶V�JXW�FRPPXQLW\�PLJKW�H[SODLQ�ZK\�VRPH�SHRSOH�IDOO�YLFWLP�WR�IRRG�SRLVRQLQJ�ZKLOH

RWKHUV�FDQ�EOLWKHO\�HDW�WKH�VDPH�PHDO�ZLWK�QR�LOO�HIIHFWV�

2XU�JXW�EDFWHULD�DOVR�SOD\�D�UROH�LQ�WKH�PDQXIDFWXUH�RI�VXEVWDQFHV�OLNH�QHXURWUDQVPLWWHUV

�LQFOXGLQJ�VHURWRQLQ���HQ]\PHV�DQG�YLWDPLQV��QRWDEO\�%V�DQG�.��DQG�RWKHU�HVVHQWLDO�QXWULHQWV

�LQFOXGLQJ�LPSRUWDQW�DPLQR�DFLG�DQG�VKRUW�FKDLQ�IDWW\�DFLGV���DQG�D�VXLWH�RI�RWKHU�VLJQDOLQJ

PROHFXOHV�WKDW�WDON�WR��DQG�LQIOXHQFH��WKH�LPPXQH�DQG�WKH�PHWDEROLF�V\VWHPV��6RPH�RI�WKHVH

FRPSRXQGV�PD\�SOD\�D�UROH�LQ�UHJXODWLQJ�RXU�VWUHVV�OHYHOV�DQG�HYHQ�WHPSHUDPHQW��ZKHQ�JXW

PLFUREHV�IURP�HDV\JRLQJ��DGYHQWXURXV�PLFH�DUH�WUDQVSODQWHG�LQWR�WKH�JXWV�RI�DQ[LRXV�DQG

WLPLG�PLFH��WKH\�EHFRPH�PRUH�DGYHQWXURXV��7KH�H[SUHVVLRQ�³WKLQNLQJ�ZLWK�\RXU�JXW´�PD\

FRQWDLQ�D�ODUJHU�NHUQHO�RI�WUXWK�WKDQ�ZH�WKRXJKW�

7KH�JXW�PLFUREHV�DUH�ORRNLQJ�DIWHU�WKHLU�RZQ�LQWHUHVWV��FKLHI�DPRQJ�WKHP�JHWWLQJ�HQRXJK�WR

HDW�DQG�UHJXODWLQJ�WKH�SDVVDJH�RI�IRRG�WKURXJK�WKHLU�HQYLURQPHQW��7KH�EDFWHULD�WKHPVHOYHV

DSSHDU�WR�KHOS�PDQDJH�WKHVH�IXQFWLRQV�E\�SURGXFLQJ�VLJQDOLQJ�FKHPLFDOV�WKDW�UHJXODWH�RXU

DSSHWLWH��VDWLHW\�DQG�GLJHVWLRQ��0XFK�RI�ZKDW�ZH¶UH�OHDUQLQJ�DERXW�WKH�PLFURELRPH¶V�UROH�LQ

KXPDQ�PHWDEROLVP�KDV�FRPH�IURP�VWXG\LQJ�³JQRWRELRWLF�PLFH´�²�PLFH�UDLVHG�LQ�ODEV�OLNH

-HIIUH\�,��*RUGRQ¶V�DW�:DVKLQJWRQ�8QLYHUVLW\��LQ�6W��/RXLV��WR�EH�PLFURELDOO\�VWHULOH��RU�JHUP�

IUHH��5HFHQWO\��*RUGRQ¶V�ODE�WUDQVSODQWHG�WKH�JXW�PLFUREHV�RI�0DODZLDQ�FKLOGUHQ�ZLWK

NZDVKLRUNRU�²�DQ�DFXWH�IRUP�RI�PDOQXWULWLRQ�²�LQWR�JHUP�IUHH�PLFH��7KH�ODE�IRXQG�WKRVH

PLFH�ZLWK�NZDVKLRUNRU�ZKR�ZHUH�IHG�WKH�FKLOGUHQ¶V�W\SLFDO�GLHW�FRXOG�QRW�UHDGLO\�PHWDEROL]H

QXWULHQWV��LQGLFDWLQJ�WKDW�LW�PD\�WDNH�PRUH�WKDQ�FDORULHV�WR�UHPHG\�PDOQXWULWLRQ��5HSDLULQJ�D

SDWLHQW¶V�GLVRUGHUHG�PHWDEROLVP�PD\�UHTXLUH�UHVKDSLQJ�WKH�FRPPXQLW\�RI�VSHFLHV�LQ�KLV�RU�KHU

JXW�

.HHSLQJ�WKH�LPPXQH�V\VWHP�SURGXFWLYHO\�HQJDJHG�ZLWK�PLFUREHV�²�H[SRVHG�WR�ORWV�RI�WKHP�LQ

RXU�ERGLHV��RXU�GLHW�DQG�RXU�HQYLURQPHQW�²�LV�DQRWKHU�LPSRUWDQW�HFRV\VWHP�VHUYLFH�DQG�RQH

WKDW�PLJKW�WXUQ�RXW�WR�EH�FULWLFDO�WR�RXU�KHDOWK��³:H�XVHG�WR�WKLQN�WKH�LPPXQH�V\VWHP�KDG�WKLV

IDLUO\�VWUDLJKWIRUZDUG�MRE�´�0LFKDHO�)LVFKEDFK��D�ELRFKHPLVW�DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�

6DQ�)UDQFLVFR��VD\V��³$OO�EDFWHULD�ZHUH�FOHDUO\�µQRQVHOI¶�VR�VLPSO\�KDG�WR�EH�UHFRJQL]HG�DQG

GHDOW�ZLWK��%XW�WKH�MRE�RI�WKH�LPPXQH�V\VWHP�QRZ�DSSHDUV�WR�EH�IDU�PRUH�QXDQFHG�DQG

FRPSOH[��,W�KDV�WR�OHDUQ�WR�FRQVLGHU�RXU�PXWXDOLVWV´�²�H�J���UHVLGHQW�EDFWHULD�²�³DV�VHOI�WRR��,Q

WKH�IXWXUH�ZH�ZRQ¶W�HYHQ�FDOO�LW�WKH�LPPXQH�V\VWHP��EXW�WKH�PLFURELDO�LQWHUDFWLRQ�V\VWHP�´�7KH

DEVHQFH�RI�FRQVWUXFWLYH�HQJDJHPHQW�EHWZHHQ�PLFUREHV�DQG�LPPXQH�V\VWHP��SDUWLFXODUO\

GXULQJ�FHUWDLQ�ZLQGRZV�RI�GHYHORSPHQW��FRXOG�EH�EHKLQG�WKH�LQFUHDVH�LQ�DXWRLPPXQH

FRQGLWLRQV�LQ�WKH�:HVW�

6R�ZK\�KDYHQ¶W�ZH�HYROYHG�RXU�RZQ�V\VWHPV�WR�SHUIRUP�WKHVH�PRVW�FULWLFDO�IXQFWLRQV�RI�OLIH"

:K\�KDYH�ZH�RXWVRXUFHG�DOO�WKLV�ZRUN�WR�D�EXQFK�RI�PLFUREHV"�2QH�WKHRU\�LV�WKDW��EHFDXVH

PLFUREHV�HYROYH�VR�PXFK�IDVWHU�WKDQ�ZH�GR��LQ�VRPH�FDVHV�D�QHZ�JHQHUDWLRQ�HYHU\���

PLQXWHV���WKH\�FDQ�UHVSRQG�WR�FKDQJHV�LQ�WKH�HQYLURQPHQW�²�WR�WKUHDWV�DV�ZHOO�DV

RSSRUWXQLWLHV�²�ZLWK�PXFK�JUHDWHU�VSHHG�DQG�DJLOLW\�WKDQ�³ZH´�FDQ��([TXLVLWHO\�UHDFWLYH�DQG

DGDSWLYH��EDFWHULD�FDQ�VZDS�JHQHV�DQG�SLHFHV�RI�'1$�DPRQJ�WKHPVHOYHV��7KLV�YHUVDWLOLW\�LV

HVSHFLDOO\�KDQG\�ZKHQ�D�QHZ�WR[LQ�RU�IRRG�VRXUFH�DSSHDUV�LQ�WKH�HQYLURQPHQW��7KH�PLFURELRWD

FDQ�VZLIWO\�FRPH�XS�ZLWK�SUHFLVHO\�WKH�ULJKW�JHQH�QHHGHG�WR�ILJKW�LW�²�RU�HDW�LW��,Q�RQH�UHFHQW

VWXG\��UHVHDUFKHUV�IRXQG�WKDW�D�FRPPRQ�JXW�PLFUREH�LQ�-DSDQHVH�SHRSOH�KDV�DFTXLUHG�D�JHQH

IURP�D�PDULQH�EDFWHULXP�WKDW�DOORZV�WKH�-DSDQHVH�WR�GLJHVW�VHDZHHG��VRPHWKLQJ�WKH�UHVW�RI�XV

FDQ¶W�GR�DV�ZHOO�

7KLV�SODVWLFLW\�VHUYHV�WR�H[WHQG�RXU�FRPSDUDWLYHO\�ULJLG�JHQRPH��JLYLQJ�XV�DFFHVV�WR�D

WUHPHQGRXV�EDJ�RI�ELRFKHPLFDO�WULFNV�ZH�GLG�QRW�QHHG�WR�HYROYH�RXUVHOYHV��³7KH�EDFWHULD�LQ

\RXU�JXW�DUH�FRQWLQXDOO\�UHDGLQJ�WKH�HQYLURQPHQW�DQG�UHVSRQGLQJ�´�VD\V�-RHO�.LPPRQV��D

QXWULWLRQ�VFLHQWLVW�DQG�HSLGHPLRORJLVW�DW�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�LQ

$WODQWD��³7KH\¶UH�D�PLFURELDO�PLUURU�RI�WKH�FKDQJLQJ�ZRUOG��$QG�EHFDXVH�WKH\�FDQ�HYROYH�VR

TXLFNO\��WKH\�KHOS�RXU�ERGLHV�UHVSRQG�WR�FKDQJHV�LQ�RXU�HQYLURQPHQW�´



$�KDQGIXO�RI�PLFURELRORJLVWV�KDYH�EHJXQ�VRXQGLQJ�WKH�DODUP�DERXW�RXU�FLYLOL]DWLRQ¶V
XQZLWWLQJ�GHVWUXFWLRQ�RI�WKH�KXPDQ�PLFURELRPH�DQG�LWV�FRQVHTXHQFHV��,PSRUWDQW�PLFURELDO
VSHFLHV�PD\�KDYH�DOUHDG\�JRQH�H[WLQFW��EHIRUH�ZH�KDYH�KDG�D�FKDQFH�WR�OHDUQ�ZKR�WKH\�DUH�RU
ZKDW�WKH\�GR��:KDW�ZH�WKLQN�RI�DV�DQ�LQWHULRU�ZLOGHUQHVV�PD\�LQ�IDFW�EH�QRWKLQJ�RI�WKH�NLQG�
KDYLQJ�ORQJ�DJR�EHHQ�UHVKDSHG�E\�XQFRQVFLRXV�KXPDQ�DFWLRQV��7DNLQJ�WKH�HFRORJLFDO�PHWDSKRU
IXUWKHU��WKH�³:HVWHUQL]HG�PLFURELRPH´�PRVW�RI�XV�QRZ�FDUU\�DURXQG�LV�LQ�IDFW�DQ�DUWLIDFW�RI
FLYLOL]DWLRQ��QR�PRUH�D�ZLOGHUQHVV�WRGD\�WKDQ��VD\��WKH�1HZ�-HUVH\�0HDGRZODQGV�

7R�REWDLQ�D�FOHDUHU�VHQVH�RI�ZKDW�KDV�EHHQ�ORVW��0DUtD�*ORULD�'RPLQJXH]�%HOOR��D�9HQH]XHODQ�
ERUQ�PLFURELRORJLVW�DW�1HZ�<RUN�8QLYHUVLW\��KDV�EHHQ�WUDYHOLQJ�WR�UHPRWH�FRUQHUV�RI�WKH
$PD]RQ�WR�FROOHFW�VDPSOHV�IURP�KXQWHU�JDWKHUHUV�ZKR�KDYH�KDG�OLWWOH�SUHYLRXV�FRQWDFW�ZLWK
:HVWHUQHUV�RU�:HVWHUQ�PHGLFLQH��³:H�ZDQW�WR�VHH�KRZ�WKH�KXPDQ�PLFURELRWD�ORRNV�EHIRUH
DQWLELRWLFV��EHIRUH�SURFHVVHG�IRRG��EHIRUH�PRGHUQ�ELUWK�´�VKH�WROG�PH��³7KHVH�VDPSOHV�DUH
UHDOO\�JROG�´

3UHOLPLQDU\�UHVXOWV�LQGLFDWH�WKDW�D�SULVWLQH�PLFURELRPH�²�RI�SHRSOH�ZKR�KDYH�KDG�OLWWOH�RU�QR
FRQWDFW�ZLWK�:HVWHUQHUV�²�IHDWXUHV�PXFK�JUHDWHU�ELRGLYHUVLW\��LQFOXGLQJ�D�QXPEHU�RI�VSHFLHV
QHYHU�EHIRUH�VHTXHQFHG��DQG��DV�PHQWLRQHG��PXFK�KLJKHU�OHYHOV�RI�SUHYRWHOOD�WKDQ�LV�W\SLFDOO\
IRXQG�LQ�WKH�:HVWHUQ�JXW��'RPLQJXH]�%HOOR�VD\V�WKHVH�YLEUDQW��GLYHUVH�DQG�DQWLELRWLF�QDwYH
PLFURELRPHV�PD\�SOD\�D�UROH�LQ�$PHULQGLDQV¶�PDUNHGO\�ORZHU�UDWHV�RI�DOOHUJLHV��DVWKPD�
DWRSLF�GLVHDVH�DQG�FKURQLF�FRQGLWLRQV�OLNH�7\SH���GLDEHWHV�DQG�FDUGLRYDVFXODU�GLVHDVH�

2QH�EDFWHULXP�FRPPRQO\�IRXQG�LQ�WKH�QRQ�:HVWHUQ�PLFURELRPH�EXW�QHDUO\�H[WLQFW�LQ�RXUV�LV
D�FRUNVFUHZ�VKDSHG�LQKDELWDQW�RI�WKH�VWRPDFK�E\�WKH�QDPH�RI�+HOLFREDFWHU�S\ORUL��'RPLQJXH]�
%HOOR¶V�KXVEDQG��0DUWLQ�%ODVHU��D�SK\VLFLDQ�DQG�PLFURELRORJLVW�DW�1�<�8���KDV�EHHQ�VWXG\LQJ�+�
S\ORUL�VLQFH�WKH�PLG�����V�DQG�LV�FRQYLQFHG�WKDW�LW�LV�DQ�HQGDQJHUHG�VSHFLHV��WKH�H[WLQFWLRQ�RI
ZKLFK�ZH�PD\�VRPHGD\�UXH��$FFRUGLQJ�WR�WKH�³PLVVLQJ�PLFURELRWD�K\SRWKHVLV�´�ZH�GHSHQG�RQ
PLFUREHV�OLNH�+��S\ORUL�WR�UHJXODWH�YDULRXV�PHWDEROLF�DQG�LPPXQH�IXQFWLRQV��DQG�WKHLU
GLVDSSHDUDQFH�LV�GLVRUGHULQJ�WKRVH�V\VWHPV��7KH�ORVV�LV�FXPXODWLYH��³(DFK�JHQHUDWLRQ�LV
SDVVLQJ�RQ�IHZHU�RI�WKHVH�PLFUREHV�´�%ODVHU�WROG�PH��ZLWK�WKH�UHVXOW�WKDW�WKH�:HVWHUQ
PLFURELRPH�LV�EHLQJ�SURJUHVVLYHO\�LPSRYHULVKHG�

+H�FDOOV�+��S\ORUL�WKH�³SRVWHU�FKLOG´�IRU�WKH�PLVVLQJ�PLFUREHV�DQG�VD\V�PHGLFLQH�KDV�DFWXDOO\
EHHQ�WU\LQJ�WR�H[WHUPLQDWH�LW�VLQFH�������ZKHQ�$XVWUDOLDQ�VFLHQWLVWV�SURSRVHG�WKDW�WKH�PLFUREH
ZDV�UHVSRQVLEOH�IRU�SHSWLF�XOFHUV��LW�KDV�VLQFH�EHHQ�LPSOLFDWHG�LQ�VWRPDFK�FDQFHU�DV�ZHOO��%XW
+��S\ORUL�LV�D�PRVW�FRPSOLFDWHG�FKDUDFWHU��WKH�HQWLUH�VSHFWUXP�RI�PLFURELDO�JRRG�DQG�HYLO
UROOHG�LQWR�RQH�EXJ��6FLHQWLVWV�OHDUQHG�WKDW�+��S\ORUL�DOVR�SOD\V�D�UROH�LQ�UHJXODWLQJ�DFLG�LQ�WKH
VWRPDFK��3UHVXPDEO\�LW�GRHV�WKLV�WR�UHQGHU�LWV�SUHIHUUHG�KDELWDW�LQKRVSLWDEOH�WR�FRPSHWLWRUV�
EXW�WKH�HIIHFW�RQ�LWV�KRVW�FDQ�EH�VDOXWDU\��3HRSOH�ZLWKRXW�+��S\ORUL�PD\�QRW�JHW�SHSWLF�XOFHUV�

EXW�WKH\�IUHTXHQWO\�GR�VXIIHU�IURP�DFLG�UHIOX[��8QWUHDWHG��WKLV�FDQ�OHDG�WR�%DUUHWW¶V�HVRSKDJXV

DQG��HYHQWXDOO\��D�FHUWDLQ�W\SH�RI�HVRSKDJHDO�FDQFHU��UDWHV�RI�ZKLFK�KDYH�VRDUHG�LQ�WKH�:HVW�DV

+��S\ORUL�KDV�JRQH�PLVVLQJ�

:KHQ�DIWHU�D�UHFHQW�ERXW�RI�DFLG�UHIOX[��P\�GRFWRU�RUGHUHG�DQ�HQGRVFRS\��,�GLVFRYHUHG�WKDW�

OLNH�PRVW�$PHULFDQV�WRGD\��P\�VWRPDFK�KDV�QR�+��S\ORUL��0\�JDVWURHQWHURORJLVW�ZDV�SOHDVHG�

EXW�DIWHU�WDONLQJ�WR�%ODVHU��WKH�QHZV�VHHPHG�PRUH�HTXLYRFDO��EHFDXVH�+��S\ORUL�DOVR�GRHV�XV�D

ORW�RI�JRRG��7KH�PLFUREH�HQJDJHV�ZLWK�WKH�LPPXQH�V\VWHP��TXLHWLQJ�WKH�LQIODPPDWRU\

UHVSRQVH�LQ�ZD\V�WKDW�VHUYH�LWV�RZQ�LQWHUHVWV�²�WR�EH�OHIW�LQ�SHDFH�²�DV�ZHOO�DV�RXU�RZQ��7KLV

FDOPLQJ�HIIHFW�RQ�WKH�LPPXQH�V\VWHP�PD\�H[SODLQ�ZK\�SRSXODWLRQV�WKDW�VWLOO�KDUERU�+��S\ORUL

DUH�OHVV�SURQH�WR�DOOHUJ\�DQG�DVWKPD��%ODVHU¶V�ODE�KDV�DOVR�IRXQG�HYLGHQFH�WKDW�+��S\ORUL�SOD\V

DQ�LPSRUWDQW�UROH�LQ�KXPDQ�PHWDEROLVP�E\�UHJXODWLQJ�OHYHOV�RI�WKH�DSSHWLWH�KRUPRQH�JKUHOLQ�

³:KHQ�WKH�VWRPDFK�LV�HPSW\��LW�SURGXFHV�D�ORW�RI�JKUHOLQ��WKH�FKHPLFDO�VLJQDO�WR�WKH�EUDLQ�WR

HDW�´�%ODVHU�VD\V��³7KHQ��ZKHQ�LW�KDV�KDG�HQRXJK��WKH�VWRPDFK�VKXWV�GRZQ�JKUHOLQ�SURGXFWLRQ�

DQG�WKH�KRVW�IHHOV�VDWLDWHG�´�+H�VD\V�WKH�GLVDSSHDUDQFH�RI�+��S\ORUL�PD\�EH�FRQWULEXWLQJ�WR

REHVLW\�E\�PXWLQJ�WKHVH�VLJQDOV�

%XW�ZKDW�DERXW�WKH�GLVHDVHV�+��S\ORUL�LV�EODPHG�IRU"�%ODVHU�VD\V�WKHVH�WHQG�WR�RFFXU�RQO\�ODWH

LQ�OLIH��DQG�KH�PDNHV�WKH�UDWKHU�EUHDWKWDNLQJ�VXJJHVWLRQ�WKDW�WKLV�PLFUREH¶V�HYROXWLRQDU\�UROH

PLJKW�EH�WR�KHOS�VKXIIOH�XV�RII�OLIH¶V�VWDJH�RQFH�RXU�FKLOGEHDULQJ�\HDUV�KDYH�SDVVHG��6R

LPSRUWDQW�GRHV�%ODVHU�UHJDUG�WKLV�VWUDQJH��SDUDGR[LFDO�V\PELRQW�WKDW�KH�KDV�SURSRVHG�QRW�RQH

EXW�WZR�XQFRQYHQWLRQDO�WKHUDSHXWLF�LQWHUYHQWLRQV��LQRFXODWH�FKLOGUHQ�ZLWK�+��S\ORUL�WR�JLYH

WKHP�WKH�EHQHILW�RI�LWV�VHUYLFHV�HDUO\�LQ�OLIH��DQG�WKHQ�H[WHUPLQDWH�LW�ZLWK�DQWLELRWLFV�DW�DJH����

ZKHQ�LW�LV�OLDEOH�WR�EHJLQ�FDXVLQJ�WURXEOH�

7KHVH�GD\V�%ODVHU�LV�PRVW�FRQFHUQHG�DERXW�WKH�GDPDJH�WKDW�DQWLELRWLFV��HYHQ�LQ�WLQ\�GRVHV��DUH

GRLQJ�WR�WKH�PLFURELRPH�²�DQG�SDUWLFXODUO\�WR�RXU�LPPXQH�V\VWHP�DQG�ZHLJKW��³)DUPHUV�KDYH

EHHQ�SHUIRUPLQJ�D�JUHDW�H[SHULPHQW�IRU�PRUH�WKDQ����\HDUV�´�%ODVHU�VD\V��³E\�JLYLQJ

VXEWKHUDSHXWLF�GRVHV�RI�DQWLELRWLFV�WR�WKHLU�DQLPDOV�WR�PDNH�WKHP�JDLQ�ZHLJKW�´�6FLHQWLVWV

DUHQ¶W�VXUH�H[DFWO\�ZK\�WKLV�SUDFWLFH�ZRUNV��EXW�WKH�GUXJV�PD\�IDYRU�EDFWHULD�WKDW�DUH�PRUH

HIILFLHQW�DW�KDUYHVWLQJ�HQHUJ\�IURP�WKH�GLHW��³$UH�ZH�GRLQJ�WKH�VDPH�WKLQJ�WR�RXU�NLGV"´�KH

DVNV��&KLOGUHQ�LQ�WKH�:HVW�UHFHLYH��RQ�DYHUDJH��EHWZHHQ����DQG����FRXUVHV�RI�DQWLELRWLFV�EHIRUH

WKH\�WXUQ�����$QG�WKRVH�SUHVFULEHG�GUXJV�DUHQ¶W�WKH�RQO\�DQWLPLFURELDOV�ILQGLQJ�WKHLU�ZD\�WR

WKH�PLFURELRWD��VFLHQWLVWV�KDYH�IRXQG�DQWLELRWLF�UHVLGXHV�LQ�PHDW��PLON�DQG�VXUIDFH�ZDWHU�DV

ZHOO��%ODVHU�LV�DOVR�FRQFHUQHG�DERXW�WKH�XVH�RI�DQWLPLFURELDO�FRPSRXQGV�LQ�RXU�GLHW�DQG

HYHU\GD\�OLYHV�²�HYHU\WKLQJ�IURP�FKORULQH�ZDVKHV�IRU�OHWWXFH�WR�KDQG�VDQLWL]HUV��³:H¶UH�XVLQJ

WKHVH�FKHPLFDOV�SUHFLVHO\�EHFDXVH�WKH\¶UH�DQWLPLFURELDO�´�%ODVHU�VD\V��³$QG�RI�FRXUVH�WKH\�GR

XV�VRPH�JRRG��%XW�ZH�QHHG�WR�DVN��ZKDW�DUH�WKH\�GRLQJ�WR�RXU�PLFURELRWD"´�1R�RQH�LV

TXHVWLRQLQJ�WKH�YDOXH�RI�DQWLELRWLFV�WR�FLYLOL]DWLRQ�²�WKH\�KDYH�KHOSHG�XV�WR�FRQTXHU�D�JUHDW



PDQ\�LQIHFWLRXV�GLVHDVHV�DQG�LQFUHDVHG�RXU�OLIH�H[SHFWDQF\��%XW��DV�LQ�DQ\�ZDU��WKH�ZDU�RQ

EDFWHULD�DSSHDUV�WR�KDYH�KDG�VRPH�XQLQWHQGHG�FRQVHTXHQFHV�

2QH�RI�WKH�PRUH�VWULNLQJ�UHVXOWV�IURP�WKH�VHTXHQFLQJ�RI�P\�PLFURELRPH�ZDV�WKH�LPSDFW�RI�D

VLQJOH�FRXUVH�RI�DQWLELRWLFV�RQ�P\�JXW�FRPPXQLW\��0\�GHQWLVW�KDG�SXW�PH�RQ�D�FRXUVH�RI

$PR[LFLOOLQ�DV�D�SUHFDXWLRQ�EHIRUH�RUDO�VXUJHU\���:LWKRXW�SURSK\ODFWLF�DQWLELRWLFV��RI�FRXUVH�

VXUJHU\�ZRXOG�EH�FRQVLGHUDEO\�PRUH�GDQJHURXV���:LWKLQ�D�ZHHN��P\�LPSUHVVLYHO\�QRQ�

:HVWHUQ�³DOSKD�GLYHUVLW\´�²�D�PHDVXUH�RI�WKH�PLFURELDO�GLYHUVLW\�LQ�P\�JXW�²�KDG�SOXPPHWHG

DQG�FRPH�WR�ORRN�YHU\�PXFK�OLNH�WKH�$PHULFDQ�DYHUDJH��0\��SRVVLEO\��KHDOWK\�OHYHOV�RI

SUHYRWHOOD�KDG�DOVR�GLVDSSHDUHG��WR�EH�UHSODFHG�E\�D�VSLNH�LQ�EDFWHURLGHV��PXFK�PRUH�FRPPRQ

LQ�WKH�:HVW��DQG�DQ�DODUPLQJ�EORRP�RI�SURWHREDFWHULD��D�SK\OXP�WKDW�LQFOXGHV�D�JUHDW�PDQ\

ZHHG\�DQG�SDWKRJHQLF�FKDUDFWHUV��LQFOXGLQJ�(��FROL�DQG�VDOPRQHOOD��:KDW�KDG�DSSHDUHG�WR�EH�D

SUHWW\�KHDOWK\��GLYHUVLILHG�JXW�ZDV�QRZ�UDLVLQJ�H[SUHVVLRQV�RI�FRQFHUQ�DPRQJ�WKH

PLFURELRORJLVWV�ZKR�ORRNHG�DW�P\�GDWD�

³<RXU�(��FROL�EORRP�LV�FUHHS\�´�5XWK�/H\��D�&RUQHOO�8QLYHUVLW\�PLFURELRORJLVW�ZKR�VWXGLHV�WKH

PLFURELRPH¶V�UROH�LQ�REHVLW\��WROG�PH��³,I�ZH�SXW�WKDW�VDPSOH�LQ�JHUP�IUHH�PLFH��,�EHW�WKH\¶G

JHW�LQIODPHG�´�*UHDW��-XVW�ZKHQ�,�ZDV�EHJLQQLQJ�WR�WKLQN�RI�P\VHOI�DV�D�SURPLVLQJ�GRQRU�IRU�D

IHFDO�WUDQVSODQW��QRZ�,�KDG�D�JXW�WKDW�ZRXOG�PDNH�PLFH�VLFN��,�ZDV�UHOLHYHG�WR�OHDUQ�WKDW�P\�JXW

FRPPXQLW\�ZRXOG�HYHQWXDOO\�ERXQFH�EDFN�WR�VRPHWKLQJ�UHVHPEOLQJ�LWV�IRUPHU�VWDWH��<HW�RQH

UHFHQW�VWXG\�IRXQG�WKDW�ZKHQ�VXEMHFWV�ZHUH�JLYHQ�D�VHFRQG�FRXUVH�RI�DQWLELRWLFV��WKH�UHFRYHU\

RI�WKHLU�LQWHULRU�HFRV\VWHP�ZDV�OHVV�FRPSOHWH�WKDQ�DIWHU�WKH�ILUVW�

)HZ�RI�WKH�VFLHQWLVWV�,�LQWHUYLHZHG�KDG�PXFK�GRXEW�WKDW�WKH�:HVWHUQ�GLHW�ZDV�DOWHULQJ�RXU

JXW�PLFURELRPH�LQ�WURXEOLQJ�ZD\V��6RPH��OLNH�%ODVHU��DUH�FRQFHUQHG�DERXW�WKH�DQWLPLFURELDOV

ZH¶UH�LQJHVWLQJ�ZLWK�RXU�PHDOV��RWKHUV�ZLWK�WKH�VWHULOLW\�RI�SURFHVVHG�IRRG��0RVW�DJUHHG�WKDW

WKH�ODFN�RI�ILEHU�LQ�WKH�:HVWHUQ�GLHW�ZDV�GHOHWHULRXV�WR�WKH�PLFURELRPH��DQG�VWLOO�RWKHUV�YRLFHG

FRQFHUQV�DERXW�WKH�DGGLWLYHV�LQ�SURFHVVHG�IRRGV��IHZ�RI�ZKLFK�KDYH�HYHU�EHHQ�VWXGLHG�IRU�WKHLU

VSHFLILF�HIIHFWV�RQ�WKH�PLFURELRWD��$FFRUGLQJ�WR�D�UHFHQW�DUWLFOH�LQ�1DWXUH�E\�WKH�6WDQIRUG

PLFURELRORJLVW�-XVWLQ�6RQQHQEXUJ��³&RQVXPSWLRQ�RI�K\SHUK\JLHQLF��PDVV�SURGXFHG��KLJKO\

SURFHVVHG�DQG�FDORULH�GHQVH�IRRGV�LV�WHVWLQJ�KRZ�UDSLGO\�WKH�PLFURELRWD�RI�LQGLYLGXDOV�LQ

LQGXVWULDOL]HG�FRXQWULHV�FDQ�DGDSW�´�$V�RXU�PLFURELRPH�HYROYHV�WR�FRSH�ZLWK�WKH�:HVWHUQ�GLHW�

6RQQHQEXUJ�VD\V�KH�ZRUULHV�WKDW�YDULRXV�JHQHV�DUH�EHFRPLQJ�KDUGHU�WR�ILQG�DV�WKH

PLFURELRPH¶V�LQKHUHQW�ELRGLYHUVLW\�GHFOLQHV�DORQJ�ZLWK�RXU�HYHU\GD\�H[SRVXUH�WR�EDFWHULD�

&DWKHULQH�/R]XSRQH�LQ�%RXOGHU�DQG�$QGUHZ�*HZLUW]��DQ�LPPXQRORJLVW�DW�*HRUJLD�6WDWH

8QLYHUVLW\��GLUHFWHG�P\�DWWHQWLRQ�WR�WKH�HPXOVLILHUV�FRPPRQO\�XVHG�LQ�PDQ\�SURFHVVHG�IRRGV

²�LQJUHGLHQWV�ZLWK�QDPHV�OLNH�OHFLWKLQ��'DWHP��&0&�DQG�SRO\VRUEDWH�����*HZLUW]¶V�ODE�KDV

GRQH�VWXGLHV�LQ�PLFH�LQGLFDWLQJ�WKDW�VRPH�RI�WKHVH�GHWHUJHQWOLNH�FRPSRXQGV�PD\�GDPDJH�WKH

PXFRVD�²�WKH�SURWHFWLYH�OLQLQJ�RI�WKH�JXW�ZDOO�²�SRWHQWLDOO\�OHDGLQJ�WR�OHDNDJH�DQG

LQIODPPDWLRQ�

$�JURZLQJ�QXPEHU�RI�PHGLFDO�UHVHDUFKHUV�DUH�FRPLQJ�DURXQG�WR�WKH�LGHD�WKDW�WKH�FRPPRQ

GHQRPLQDWRU�RI�PDQ\��LI�QRW�PRVW��RI�WKH�FKURQLF�GLVHDVHV�IURP�ZKLFK�ZH�VXIIHU�WRGD\�PD\�EH

LQIODPPDWLRQ�²�D�KHLJKWHQHG�DQG�SHUVLVWHQW�LPPXQH�UHVSRQVH�E\�WKH�ERG\�WR�D�UHDO�RU

SHUFHLYHG�WKUHDW��9DULRXV�PDUNHUV�IRU�LQIODPPDWLRQ�DUH�FRPPRQ�LQ�SHRSOH�ZLWK�PHWDEROLF

V\QGURPH��WKH�FRPSOH[�RI�DEQRUPDOLWLHV�WKDW�SUHGLVSRVHV�SHRSOH�WR�LOOQHVVHV�OLNH

FDUGLRYDVFXODU�GLVHDVH��REHVLW\��7\SH���GLDEHWHV�DQG�SHUKDSV�FDQFHU��:KLOH�KHDOWK

RUJDQL]DWLRQV�GLIIHU�RQ�WKH�H[DFW�GHILQLWLRQ�RI�PHWDEROLF�V\QGURPH��D������UHSRUW�IURP�WKH

&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�IRXQG�WKDW����SHUFHQW�RI�$PHULFDQ�DGXOWV�DUH

DIIOLFWHG�ZLWK�WKH�FRQGLWLRQ��%XW�LV�LQIODPPDWLRQ�\HW�DQRWKHU�V\PSWRP�RI�PHWDEROLF�V\QGURPH�

RU�LV�LW�SHUKDSV�WKH�FDXVH�RI�LW"�$QG�LI�LW�LV�WKH�FDXVH��ZKDW�LV�LWV�RULJLQ"

2QH�WKHRU\�LV�WKDW�WKH�SUREOHP�EHJLQV�LQ�WKH�JXW��ZLWK�D�GLVRUGHU�RI�WKH�PLFURELRWD��VSHFLILFDOO\

RI�WKH�DOO�LPSRUWDQW�HSLWKHOLXP�WKDW�OLQHV�RXU�GLJHVWLYH�WUDFW��7KLV�LQWHUQDO�VNLQ�²�WKH�VXUIDFH

DUHD�RI�ZKLFK�LV�ODUJH�HQRXJK�WR�FRYHU�D�WHQQLV�FRXUW�²�PHGLDWHV�RXU�UHODWLRQVKLS�WR�WKH�ZRUOG

RXWVLGH�RXU�ERGLHV��PRUH�WKDQ����WRQV�RI�IRRG�SDVV�WKURXJK�LW�LQ�D�OLIHWLPH��7KH�PLFURELRWD

SOD\�D�FULWLFDO�UROH�LQ�PDLQWDLQLQJ�WKH�KHDOWK�RI�WKH�HSLWKHOLXP��VRPH�EDFWHULD��OLNH�WKH

ELILGREDFWHULD�DQG�/DFWREDFLOOXV�SODQWDUXP��FRPPRQ�LQ�IHUPHQWHG�YHJHWDEOHV���VHHP�WR

GLUHFWO\�HQKDQFH�LWV�IXQFWLRQ��7KHVH�DQG�RWKHU�JXW�EDFWHULD�DOVR�FRQWULEXWH�WR�LWV�ZHOIDUH�E\

IHHGLQJ�LW��8QOLNH�PRVW�WLVVXHV��ZKLFK�WDNH�WKHLU�QRXULVKPHQW�IURP�WKH�EORRGVWUHDP��HSLWKHOLDO

FHOOV�LQ�WKH�FRORQ�REWDLQ�PXFK�RI�WKHLUV�IURP�WKH�VKRUW�FKDLQ�IDWW\�DFLGV�WKDW�JXW�EDFWHULD

SURGXFH�DV�D�E\SURGXFW�RI�WKHLU�IHUPHQWDWLRQ�RI�SODQW�ILEHU�LQ�WKH�ODUJH�LQWHVWLQH�

%XW�LI�WKH�HSLWKHOLDO�EDUULHU�LVQ¶W�SURSHUO\�QRXULVKHG��LW�FDQ�EHFRPH�PRUH�SHUPHDEOH��DOORZLQJ

LW�WR�EH�EUHDFKHG��%DFWHULD��HQGRWR[LQV�²�ZKLFK�DUH�WKH�WR[LF�E\SURGXFWV�RI�FHUWDLQ�EDFWHULD�²

DQG�SURWHLQV�FDQ�VOLS�LQWR�WKH�EORRG�VWUHDP��WKHUHE\�FDXVLQJ�WKH�ERG\¶V�LPPXQH�V\VWHP�WR

PRXQW�D�UHVSRQVH��7KLV�UHVXOWLQJ�ORZ�JUDGH�LQIODPPDWLRQ��ZKLFK�DIIHFWV�WKH�HQWLUH�ERG\��PD\

OHDG�RYHU�WLPH�WR�PHWDEROLF�V\QGURPH�DQG�D�QXPEHU�RI�WKH�FKURQLF�GLVHDVHV�WKDW�KDYH�EHHQ

OLQNHG�WR�LW�

(YLGHQFH�LQ�VXSSRUW�RI�WKLV�WKHRU\�LV�EHJLQQLQJ�WR�DFFXPXODWH��VRPH�RI�WKH�PRVW�LQWULJXLQJ

FRPLQJ�IURP�WKH�ODE�RI�3DWULFH�&DQL�DW�WKH�8QLYHUVLWp�&DWKROLTXH�GH�/RXYDLQ�LQ�%UXVVHOV��:KHQ

&DQL�IHG�D�KLJK�IDW��³MXQN�IRRG´�GLHW�WR�PLFH��WKH�FRPPXQLW\�RI�PLFUREHV�LQ�WKHLU�JXWV�FKDQJHG

PXFK�DV�LW�GRHV�LQ�KXPDQV�RQ�D�IDVW�IRRG�GLHW��%XW�&DQL�DOVR�IRXQG�WKH�MXQN�IRRG�GLHW�PDGH�WKH

DQLPDOV¶�JXW�EDUULHUV�QRWDEO\�PRUH�SHUPHDEOH��DOORZLQJ�HQGRWR[LQV�WR�OHDN�LQWR�WKH

EORRGVWUHDP��7KLV�SURGXFHG�D�ORZ�JUDGH�LQIODPPDWLRQ�WKDW�HYHQWXDOO\�OHG�WR�PHWDEROLF

V\QGURPH��&DQL�FRQFOXGHV�WKDW��DW�OHDVW�LQ�PLFH��³JXW�EDFWHULD�FDQ�LQLWLDWH�WKH�LQIODPPDWRU\



SURFHVVHV�DVVRFLDWHG�ZLWK�REHVLW\�DQG�LQVXOLQ�UHVLVWDQFH´�E\�LQFUHDVLQJ�JXW�SHUPHDELOLW\�

7KHVH�DQG�RWKHU�H[SHULPHQWV�VXJJHVW�WKDW�LQIODPPDWLRQ�LQ�WKH�JXW�PD\�EH�WKH�FDXVH�RI

PHWDEROLF�V\QGURPH��QRW�LWV�UHVXOW��DQG�WKDW�FKDQJHV�LQ�WKH�PLFURELDO�FRPPXQLW\�DQG�OLQLQJ�RI

WKH�JXW�ZDOO�PD\�SURGXFH�WKLV�LQIODPPDWLRQ��,I�&DQL�LV�FRUUHFW�²�DQG�WKHUH�LV�QRZ�VRPH

HYLGHQFH�LQGLFDWLQJ�WKDW�WKH�VDPH�PHFKDQLVP�LV�DW�ZRUN�LQ�KXPDQV�²�WKHQ�PHGLFDO�VFLHQFH

PD\�EH�RQ�WKH�WUDLO�RI�D�*UDQG�8QLILHG�7KHRU\�RI�&KURQLF�'LVHDVH��DW�WKH�YHU\�KHDUW�RI�ZKLFK

ZH�ZLOO�ILQG�WKH�JXW�PLFURELRPH�

0\�ILUVW�UHDFWLRQ�WR�OHDUQLQJ�DOO�WKLV�ZDV�WR�ZDQW�WR�GR�VRPHWKLQJ�DERXW�LW�LPPHGLDWHO\�
VRPHWKLQJ�WR�QXUWXUH�WKH�KHDOWK�RI�P\�PLFURELRPH��%XW�PRVW�RI�WKH�VFLHQWLVWV�,�LQWHUYLHZHG

ZHUH�UHOXFWDQW�WR�PDNH�SUDFWLFDO�UHFRPPHQGDWLRQV��LW¶V�WRR�VRRQ��WKH\�WROG�PH��ZH�GRQ¶W�NQRZ

HQRXJK�\HW��6RPH�RI�WKLV�KHVLWDQFH�UHIOHFWV�DQ�XQGHUVWDQGDEOH�DEXQGDQFH�RI�FDXWLRQ��7KH

PLFURELRPH�UHVHDUFKHUV�GRQ¶W�ZDQW�WR�PDNH�WKH�PLVWDNH�RI�RYHUSURPLVLQJ��DV�WKH�JHQRPH

UHVHDUFKHUV�GLG��7KH\�DUH�DOVR�FRQFHUQHG�DERXW�IHHGLQJ�D�JLJDQWLF�EORRP�RI�SUHELRWLF�DQG

SURELRWLF�TXDFNHU\�DQG�ULJKWO\�VR��SURELRWLFV�DUH�DOUHDG\�EHLQJ�K\SHG�DV�WKH�QHZ�SDQDFHD��HYHQ

WKRXJK�LW�LVQ¶W�DW�DOO�FOHDU�ZKDW�WKHVH�VXSSRVHGO\�EHQHILFLDO�EDFWHULD�GR�IRU�XV�RU�KRZ�WKH\�GR

ZKDW�WKH\�GR��7KHUH�LV�VRPH�UHVHDUFK�VXJJHVWLQJ�WKDW�VRPH�SURELRWLFV�PD\�EH�HIIHFWLYH�LQ�D

QXPEHU�RI�ZD\V��PRGXODWLQJ�WKH�LPPXQH�V\VWHP��UHGXFLQJ�DOOHUJLF�UHVSRQVH��VKRUWHQLQJ�WKH

OHQJWK�DQG�VHYHULW\�RI�FROGV�LQ�FKLOGUHQ��UHOLHYLQJ�GLDUUKHD�DQG�LUULWDEOH�ERZHO�V\PSWRPV��DQG

LPSURYLQJ�WKH�IXQFWLRQ�RI�WKH�HSLWKHOLXP��7KH�SUREOHP�LV�WKDW��EHFDXVH�WKH�SURELRWLF

PDUNHWSODFH�LV�ODUJHO\�XQUHJXODWHG��LW¶V�LPSRVVLEOH�WR�NQRZ�ZKDW��LI�DQ\WKLQJ��\RX¶UH�JHWWLQJ

ZKHQ�\RX�EX\�D�³SURELRWLF´�SURGXFW��2QH�VWXG\�WHVWHG����FRPPHUFLDO�SURELRWLFV�DQG�IRXQG�WKDW

RQO\�RQH�FRQWDLQHG�WKH�H[DFW�VSHFLHV�VWDWHG�RQ�WKH�ODEHO�

%XW�VRPH�RI�WKH�VFLHQWLVWV¶�UHOXFWDQFH�WR�PDNH�UHFRPPHQGDWLRQV�VXUHO\�IORZV�IURP�WKH

LQVWLWXWLRQDO�ELDV�RI�VFLHQFH�DQG�PHGLFLQH��WKDW�WKH�IXWXUH�RI�PLFURELRPH�PDQDJHPHQW�VKRXOG

UHPDLQ�ILUPO\�LQ�WKH�KDQGV�RI�VFLHQFH�DQG�PHGLFLQH��'RZQ�WKLV�SDWK�²�ZKLFK�KROGV�UHDO

SURPLVH�²�OLH�LPSURYHG�SURELRWLFV�DQG�SUHELRWLFV��IHFDO�WUDQVSODQWV��ZLWK�EHWWHU�QDPHV��DQG

UHODWHG�WKHUDSLHV��-HIIUH\�*RUGRQ��RQH�RI�WKRVH�VFLHQWLVWV�ZKR�SHHUV�IDU�RYHU�WKH�KRUL]RQ��ORRNV

IRUZDUG�WR�D�WLPH�ZKHQ�GLVRUGHUV�RI�WKH�PLFURELRPH�ZLOO�EH�WUHDWHG�ZLWK�³V\QELRWLFV´�²�VXLWHV

RI�WDUJHWHG��QH[W�JHQHUDWLRQ�SURELRWLF�PLFUREHV�DGPLQLVWHUHG�DORQJ�ZLWK�WKH�DSSURSULDWH

SUHELRWLF�QXWULHQWV�WR�QRXULVK�WKHP��7KH�IHFDO�WUDQVSODQW�ZLOO�JLYH�ZD\�WR�VRPHWKLQJ�IDU�PRUH

WDUJHWHG��D�SXULILHG�DQG�FXOWXUHG�DVVHPEODJH�RI�D�GR]HQ�RU�VR�PLFURELDO�VSHFLHV�WKDW��DORQJ

ZLWK�QHZ�WKHUDSHXWLF�IRRGV��ZLOO�EH�LQWURGXFHG�WR�WKH�JXW�FRPPXQLW\�WR�UHSDLU�³OHVLRQV´�²

LPSRUWDQW�PLVVLQJ�VSHFLHV�RU�IXQFWLRQV��<HW��DVVXPLQJ�LW�DOO�ZRUNV�DV�DGYHUWLVHG��VXFK�DQ

DSSURDFK�ZLOO�DOVR�DOORZ�%LJ�3KDUPD�DQG�%LJ�)RRG�WR�VWDNH�RXW�DQG�FRORQL]H�WKH�KXPDQ

PLFURELRPH�IRU�SURILW�

:KHQ�,�DVNHG�*RUGRQ�DERXW�GR�LW�\RXUVHOI�PLFURELRPH�PDQDJHPHQW��KH�VDLG�KH�ORRNHG

IRUZDUG�WR�D�GD\�³ZKHQ�SHRSOH�FDQ�FXOWLYDWH�WKLV�ZRQGHUIXO�JDUGHQ�WKDW�LV�VR�LQIOXHQWLDO�LQ�RXU

KHDOWK�DQG�ZHOO�EHLQJ´�²�EXW�WKDW�GD\�DZDLWV�D�ORW�PRUH�VFLHQFH��6R�KH�GHFOLQHG�WR�RIIHU�DQ\

JDUGHQLQJ�WLSV�RU�GLHWDU\�DGYLFH��³:H�KDYH�WR�PDQDJH�H[SHFWDWLRQV�´�KH�VDLG�

$ODV��,�DP�LPSDWLHQW��6R�,�JDYH�XS�DVNLQJ�VFLHQWLVWV�IRU�UHFRPPHQGDWLRQV�DQG�EHJDQ�DVNLQJ

WKHP�LQVWHDG�KRZ��LQ�OLJKW�RI�ZKDW�WKH\¶YH�OHDUQHG�DERXW�WKH�PLFURELRPH��WKH\�KDYH�FKDQJHG

WKHLU�RZQ�GLHWV�DQG�OLIHVW\OHV��0RVW�RI�WKHP�KDYH�PDGH�FKDQJHV��7KH\�ZHUH�VORZHU�WR�WDNH��RU

JLYH�WKHLU�FKLOGUHQ��DQWLELRWLFV���,�VKRXOG�HPSKDVL]H�WKDW�LQ�QR�ZD\�LV�WKLV�DQ�DUJXPHQW�IRU�WKH

UHMHFWLRQ�RI�DQWLELRWLFV�ZKHQ�WKH\�DUH�PHGLFDOO\�FDOOHG�IRU���6RPH�VSRNH�RI�UHOD[LQJ�WKH

VDQLWDU\�UHJLPH�LQ�WKHLU�KRPHV��HQFRXUDJLQJ�WKHLU�FKLOGUHQ�WR�SOD\�RXWVLGH�LQ�WKH�GLUW�DQG�ZLWK

DQLPDOV�²�GHOLEHUDWHO\�LQFUHDVLQJ�WKHLU�H[SRVXUH�WR�WKH�JUHDW�SDWLQD��0DQ\�UHVHDUFKHUV�WROG

PH�WKH\�KDG�HOLPLQDWHG�RU�FXW�EDFN�RQ�SURFHVVHG�IRRGV��HLWKHU�EHFDXVH�RI�LWV�ODFN�RI�ILEHU�RU

RXW�RI�FRQFHUQ�DERXW�DGGLWLYHV��,Q�JHQHUDO�WKH\�VHHPHG�WR�SODFH�OHVV�IDLWK�LQ�SURELRWLFV��ZKLFK

IHZ�RI�WKHP�XVHG��WKDQ�LQ�SUHELRWLFV�²�IRRGV�OLNHO\�WR�HQFRXUDJH�WKH�JURZWK�RI�³JRRG�EDFWHULD´

DOUHDG\�SUHVHQW��6HYHUDO��LQFOXGLQJ�-XVWLQ�6RQQHQEXUJ��VDLG�WKH\�KDG�DGGHG�IHUPHQWHG�IRRGV�WR

WKHLU�GLHW��\RJXUW��NLPFKL��VDXHUNUDXW��7KHVH�IRRGV�FDQ�FRQWDLQ�ODUJH�QXPEHUV�RI�SURELRWLF

EDFWHULD��OLNH�/��SODQWDUXP�DQG�ELILGREDFWHULD��DQG�ZKLOH�PRVW�SURELRWLF�EDFWHULD�GRQ¶W�DSSHDU

WR�WDNH�XS�SHUPDQHQW�UHVLGHQFH�LQ�WKH�JXW��WKHUH�LV�HYLGHQFH�WKDW�WKH\�PLJKW�OHDYH�WKHLU�PDUN

RQ�WKH�FRPPXQLW\��VRPHWLPHV�E\�FKDQJLQJ�WKH�JHQH�H[SUHVVLRQ�RI�WKH�SHUPDQHQW�UHVLGHQWV�²

LQ�HIIHFW�WXUQLQJ�RQ�RU�RII�PHWDEROLF�SDWKZD\V�ZLWKLQ�WKH�FHOO�²�DQG�VRPHWLPHV�E\�VWLPXODWLQJ

RU�FDOPLQJ�WKH�LPPXQH�UHVSRQVH�

:KDW�DERXW�LQFUHDVLQJ�RXU�H[SRVXUH�WR�EDFWHULD"�³7KHUH¶V�D�FDVH�IRU�GLUW\LQJ�XS�\RXU�GLHW�´

6RQQHQEXUJ�WROG�PH��<HW�DGYLVLQJ�SHRSOH�QRW�WR�WKRURXJKO\�ZDVK�WKHLU�SURGXFH�LV�SUREDEO\

XQZLVH�LQ�D�ZRUOG�RI�SHVWLFLGH�UHVLGXHV��³,�YLHZ�LW�DV�D�FRVW�EHQHILW�DQDO\VLV�´�6RQQHQEXUJ

ZURWH�LQ�DQ�H�PDLO��³,QFUHDVHG�H[SRVXUH�WR�HQYLURQPHQWDO�PLFUREHV�OLNHO\�GHFUHDVHV�FKDQFH�RI

PDQ\�:HVWHUQ�GLVHDVHV��EXW�LQFUHDVHV�SDWKRJHQ�H[SRVXUH��&HUWDLQO\�WKH�FRVWV�JR�XS�DV�VFDU\

DQWLELRWLF�UHVLVWDQW�EDFWHULD�EHFRPH�PRUH�SUHYDOHQW�´�6R�ZDVK�\RXU�KDQGV�LQ�VLWXDWLRQV�ZKHQ

SDWKRJHQV�RU�WR[LF�FKHPLFDOV�DUH�OLNHO\�SUHVHQW��EXW�PD\EH�QRW�DIWHU�SHWWLQJ�\RXU�GRJ��³,Q

WHUPV�RI�IRRG��,�WKLQN�HDWLQJ�IHUPHQWHG�IRRGV�LV�WKH�DQVZHU�²�DV�RSSRVHG�WR�QRW�ZDVKLQJ�IRRG�

XQOHVV�LW�LV�IURP�\RXU�JDUGHQ�´�KH�VDLG�

:LWK�KLV�ZLIH��(ULFD��DOVR�D�PLFURELRORJLVW��6RQQHQEXUJ�WHQGV�D�FRORQ\�RI�JQRWRELRWLF�PLFH�DW

6WDQIRUG��H[DPLQLQJ��DPRQJ�RWKHU�WKLQJV��WKH�HIIHFWV�RI�WKH�:HVWHUQ�GLHW�RQ�WKHLU�PLFURELRWD�

�5HPRYLQJ�ILEHU�GULYHV�GRZQ�GLYHUVLW\��EXW�WKH�HIIHFW�LV�UHYHUVLEOH���+H¶V�DQ�DPDWHXU�EDNHU�

DQG�ZKHQ�,�YLVLWHG�KLV�ODE��ZH�WDONHG�DERXW�WKH�EHQHILWV�RI�EDNLQJ�ZLWK�ZKROH�JUDLQV�

³)LEHU�LV�QRW�D�VLQJOH�QXWULHQW�´�6RQQHQEXUJ�VDLG��ZKLFK�LV�ZK\�ILEHU�VXSSOHPHQWV�DUH�QR�PDJLF



EXOOHW��³7KHUH�DUH�KXQGUHGV�RI�GLIIHUHQW�SRO\VDFFKDULGHV´�²�FRPSOH[�FDUERK\GUDWHV��LQFOXGLQJ
ILEHU�²�³LQ�SODQWV��DQG�GLIIHUHQW�PLFUREHV�OLNH�WR�FKRPS�RQ�GLIIHUHQW�RQHV�´�7R�ERRVW�ILEHU��WKH
IRRG�LQGXVWU\�DGGHG�ORWV�RI�D�SRO\VDFFKDULGH�FDOOHG�LQXOLQ�WR�KXQGUHGV�RI�SURGXFWV��EXW�WKDW¶V
MXVW�RQH�NLQG��RIWHQ�GHULYHG�IURP�WKH�FKLFRU\�SODQW�URRW��DQG�VR�PD\�RQO\�IDYRU�D�OLPLWHG
QXPEHU�RI�PLFUREHV��,�ZDV�KHDULQJ�LQVWHDG�DQ�DUJXPHQW�IRU�D�YDULHW\�RI�ZKROH�JUDLQV�DQG�D
GLYHUVH�GLHW�RI�SODQWV�DQG�YHJHWDEOHV�DV�ZHOO�DV�IUXLWV��³7KH�VDIHVW�ZD\�WR�LQFUHDVH�\RXU
PLFURELDO�ELRGLYHUVLW\�LV�WR�HDW�D�YDULHW\�RI�SRO\VDFFKDULGHV�´�KH�VDLG�

+LV�FRPPHQW�FKLPHG�ZLWK�VRPHWKLQJ�D�JDVWURHQWHURORJLVW�DW�WKH�8QLYHUVLW\�RI�3LWWVEXUJK�WROG
PH��³7KH�ELJ�SUREOHP�ZLWK�WKH�:HVWHUQ�GLHW�´�6WHSKHQ�2¶.HHIH�VDLG��³LV�WKDW�LW�GRHVQ¶W�IHHG�WKH
JXW��RQO\�WKH�XSSHU�*�,��$OO�WKH�IRRG�KDV�EHHQ�SURFHVVHG�WR�EH�UHDGLO\�DEVRUEHG��OHDYLQJ
QRWKLQJ�IRU�WKH�ORZHU�*�,��%XW�LW�WXUQV�RXW�WKDW�RQH�RI�WKH�NH\V�WR�KHDOWK�LV�IHUPHQWDWLRQ�LQ�WKH
ODUJH�LQWHVWLQH�´�$QG�WKH�NH\�WR�IHHGLQJ�WKH�IHUPHQWDWLRQ�LQ�WKH�ODUJH�LQWHVWLQH�LV�JLYLQJ�LW�ORWV
RI�SODQWV�ZLWK�WKHLU�YDULRXV�W\SHV�RI�ILEHU��LQFOXGLQJ�UHVLVWDQW�VWDUFK��IRXQG�LQ�EDQDQDV��RDWV�
EHDQV���VROXEOH�ILEHU��LQ�RQLRQV�DQG�RWKHU�URRW�YHJHWDEOHV��QXWV���DQG�LQVROXEOH�ILEHU��LQ�ZKROH
JUDLQV��HVSHFLDOO\�EUDQ��DQG�DYRFDGRV��

:LWK�RXU�GLHW�RI�VZLIWO\�DEVRUEHG�VXJDUV�DQG�IDWV��ZH¶UH�HDWLQJ�IRU�RQH�DQG�GHSULYLQJ�WKH
WULOOLRQ�RI�WKH�IRRG�WKH\�OLNH�EHVW��FRPSOH[�FDUERK\GUDWHV�DQG�IHUPHQWDEOH�SODQW�ILEHUV��7KH
E\SURGXFW�RI�IHUPHQWDWLRQ�LV�WKH�VKRUW�FKDLQ�IDWW\�DFLGV�WKDW�QRXULVK�WKH�JXW�EDUULHU�DQG�KHOS
SUHYHQW�LQIODPPDWLRQ��$QG�WKHUH�DUH�VWXGLHV�VXJJHVWLQJ�WKDW�VLPSO\�DGGLQJ�SODQWV�WR�D�IDVW�
IRRG�GLHW�ZLOO�PLWLJDWH�LWV�LQIODPPDWRU\�HIIHFW�

7KH�RXWOLQHV�RI�D�GLHW�IRU�WKH�QHZ�VXSHURUJDQLVP�ZHUH�FRPLQJ�FOHDU��DQG�LW�GLGQ¶W�UHTXLUH�WKH
PLQLVWUDWLRQV�RI�WKH�IRRG�VFLHQWLVWV�DW�1HVWOp�RU�*HQHUDO�0LOOV�WR�GHVLJQ�LW��%LJ�)RRG�DQG�%LJ
3KDUPD�SUREDEO\�GR�KDYH�D�UROH�WR�SOD\��DV�ZLOO�-HIIUH\�*RUGRQ¶V�QH[W�JHQHUDWLRQ�V\QELRWLFV��LQ
UHSDLULQJ�WKH�PLFURELRWD�RI�SHRSOH�ZKR�FDQ¶W�RU�GRQ¶W�FDUH�WR�VLPSO\�FKDQJH�WKHLU�GLHWV��7KLV�LV
JRLQJ�WR�EH�ELJ�EXVLQHVV��<HW�WKH�FRPSRQHQWV�RI�D�PLFURELRWD�IULHQGO\�GLHW�DUH�DOUHDG\�RQ�WKH
VXSHUPDUNHW�VKHOYHV�DQG�LQ�IDUPHUV¶�PDUNHWV�

9LHZHG�IURP�WKLV�SHUVSHFWLYH��WKH�IRRGV�LQ�WKH�PDUNHWV�DSSHDU�LQ�D�QHZ�OLJKW��DQG�,�EHJDQ�WR
VHH�KRZ�\RX�PLJKW�EHJLQ�WR�VKRS�DQG�FRRN�ZLWK�WKH�PLFURELRPH�LQ�PLQG��WKH�EHWWHU�WR�IHHG�WKH
IHUPHQWDWLRQ�LQ�RXU�JXWV��7KH�OHVV�D�IRRG�LV�SURFHVVHG��WKH�PRUH�RI�LW�WKDW�JHWV�VDIHO\�WKURXJK
WKH�JDVWURLQWHVWLQDO�WUDFW�DQG�LQWR�WKH�HDJHU�FOXWFKHV�RI�WKH�PLFURELRWD��$O�GHQWH�SDVWD��IRU
H[DPSOH��IHHGV�WKH�EXJV�EHWWHU�WKDQ�VRIW�SDVWD�GRHV��VWHHO�FXW�RDWV�EHWWHU�WKDQ�UROOHG��UDZ�RU
OLJKWO\�FRRNHG�YHJHWDEOHV�RIIHU�WKH�EXJV�PRUH�WR�FKRPS�RQ�WKDQ�RYHUFRRNHG��HWF��7KLV�LV�DW
RQFH�D�YHU\�ROG�DQG�D�YHU\�QHZ�ZD\�RI�WKLQNLQJ�DERXW�IRRG��LW�VXJJHVWV�WKDW�DOO�FDORULHV�DUH�QRW
FUHDWHG�HTXDO�DQG�WKDW�WKH�VWUXFWXUH�RI�D�IRRG�DQG�KRZ�LW�LV�SUHSDUHG�PD\�PDWWHU�DV�PXFK�DV
LWV�QXWULHQW�FRPSRVLWLRQ�

,W�LV�D�VWULNLQJ�LGHD�WKDW�RQH�RI�WKH�NH\V�WR�JRRG�KHDOWK�PD\�WXUQ�RXW�WR�LQYROYH�PDQDJLQJ�RXU

LQWHUQDO�IHUPHQWDWLRQ��+DYLQJ�UHFHQWO\�OHDUQHG�WR�PDQDJH�VHYHUDO�H[WHUQDO�IHUPHQWDWLRQV�²�RI

EUHDG�DQG�NLPFKL�DQG�EHHU�²�,�NQRZ�D�OLWWOH�DERXW�WKH�YDJDULHV�RI�WKDW�SURFHVV��<RX�GHSHQG�RQ

WKH�PLFUREHV��DQG�\RX�GR�\RXU�EHVW�WR�DOLJQ�WKHLU�LQWHUHVWV�ZLWK�\RXUV��PDLQO\�E\�IHHGLQJ�WKHP

WKH�NLQGV�RI�WKLQJV�WKH\�OLNH�WR�HDW�²�JRRG�³VXEVWUDWH�´�%XW�DEVROXWH�FRQWURO�RI�WKH�SURFHVV�LV

WRR�PXFK�WR�KRSH�IRU��,W¶V�D�ORW�PRUH�OLNH�JDUGHQLQJ�WKDQ�JRYHUQLQJ�

7KH�VXFFHVVIXO�JDUGHQHU�KDV�DOZD\V�NQRZQ�\RX�GRQ¶W�QHHG�WR�PDVWHU�WKH�VFLHQFH�RI�WKH�VRLO�

ZKLFK�LV�\HW�DQRWKHU�KRWEHG�RI�PLFURELDO�IHUPHQWDWLRQ��LQ�RUGHU�WR�QRXULVK�DQG�QXUWXUH�LW��<RX

MXVW�QHHG�WR�NQRZ�ZKDW�LW�OLNHV�WR�HDW�²�EDVLFDOO\��RUJDQLF�PDWWHU�²�DQG�KRZ��LQ�D�JHQHUDO�ZD\�

WR�DOLJQ�\RXU�LQWHUHVWV�ZLWK�WKH�LQWHUHVWV�RI�WKH�PLFUREHV�DQG�WKH�SODQWV��7KH�JDUGHQHU�DOVR

GLVFRYHUV�WKDW��ZKHQ�SDWKRJHQV�RU�SHVWV�DSSHDU��FKHPLFDO�LQWHUYHQWLRQV�³ZRUN�´�WKDW�LV��VROYH

WKH�LPPHGLDWH�SUREOHP��EXW�DW�D�FRVW�WR�WKH�ORQJ�WHUP�KHDOWK�RI�WKH�VRLO�DQG�WKH�ZKROH�JDUGHQ�

7KH�GULYH�IRU�DEVROXWH�FRQWURO�OHDGV�WR�XQDQWLFLSDWHG�IRUPV�RI�GLVRUGHU�

7KLV��LW�VHHPV�WR�PH��LV�SUHWW\�PXFK�ZKHUH�ZH�VWDQG�WRGD\�ZLWK�UHVSHFW�WR�RXU�PLFURELRPHV�²
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