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:KDW�,V�D�+XQWHU�*DWKHUHU"�9DULDWLRQ�
LQ�WKH�$UFKDHRORJLFDO�5HFRUG�RI�(DVWHUQ�
DQG�6RXWKHUQ�$IULFD�

6LEHO�%��.XVLPED��

7KLV�DUWLFOH�UHYLHZV�WKH�UHFHQW�KLVWRU\�RI�WKH�DUFKDHRORJ\�RI�$IULFDQ�KXQWHU��
JDWKHUHUV��IRFXVLQJ�RQ�GHEDWHV�DURXQG�WKH�RULJLQV�RI�PRGHUQ�KXPDQV�DQG�WKH�
GHVWLQ\�RI�KXQWHU��JDWKHUHUV�ZLWK�WKH�DGYHQW�RI�IRRG�SURGXFWLRQ��$IULFDQ�DUFKDH��
RORJLVWV�DUH�GHYHORSLQJ�DQ�LQFUHDVLQJ�DSSUHFLDWLRQ�IRU�WKH�GLYHUVLW\�RI�$IULFDQ�
KXQWHU�JDWKHUHU�VRFLHWLHV��8QGHUVWDQGLQJV�RI�KXQWHU��JDWKHUHUV�EDVHG�SULPDULO\�
RQ�HWKQRJUDSK\�DUH�EHLQJ�VXFFHVVIXOO\�FKDOOHQJHG�DQG�H[WHQGHG��
.(<� :25'6�� $IULFD��KXQWHU�JDWKHUHUV��3DOHROLWKLF��0LGGOH�6WRQH�$JH��ODWHU�6WRQH�$JH��IRRG�
SURGXFWLRQ��

,1752'8&7,21�

$IULFDQ�H[DPSOHV�RI�KXQWHU�JDWKHUHU�VRFLHWLHV�KDYH�EHHQ�SDUDPRXQW�LQ�ZRUOG�
HWKQRJUDSK\��/HH��������������0DUVKDOO��������7XUQEXOO��������:RRGEXUQ���������
$IULFDQ�HWKQRJUDSKLF�FDVHV�KDYH�DOVR�SURYLGHG�XVHIXO�HWKQRJUDSKLF�DQDORJ\�IRU�
DUFKDHRORJLVWV�ZRUNLQJ�LQ�PDQ\�SODFHV�DQG�WLPH�SHULRGV��6KRWW���������5HFLS��
URFDOO\��$IULFDQ�DUFKDHRORJLVWV�KDYH�VRXJKW�WR�SURYLGH�DQ�HWKQRJUDSKLF�YLHZ�RI�
DQFLHQW�SHRSOH��IRFXVLQJ�RQ�VLWH�RFFXSDWLRQV��VHWWOHPHQW�SDWWHUQV��HFRQRPLF�DFWLY��
LW\��DQG�LQWHUJURXS�UHODWLRQVKLSV��DW�OHDVW�VLQFH�WKH�ODWH�����V��&ODUN��������S�������
7KH�HIIRUW�WR�H[FDYDWH��KXQWHU�JDWKHUHUV��LV�FRPSOLFDWHG�E\�WKH�RIW�FLWHG�SRRU�ILW�
EHWZHHQ�HWKQRJUDSKLF�FDVH�VWXGLHV�DQG�NQRZQ�DUFKDHRORJLFDO�SDWWHUQV��3DUNLQJ��
WRQ��������VHH�DOVR�.XKQ�DQG�6WLQHU��������3ULFH�DQG�%URZQ���������(WKQRJUDSKLF�
DQDORJ\�LV�VWLOO�WKH�PRVW�LPSRUWDQW�PHDQV�RI�LQWHUSUHWLQJ�$IULFDQ�KXQWHU�JDWKHUHU�
DUFKDHRORJ\��DOWKRXJK�DOWHUQDWLYHV�DUH�ZHOO�GHYHORSHG��:LQWHUKDLGHU���������

��'HSDUWPHQW�RI�$QWKURSRORJ\��1RUWKHUQ�,OOLQRLV�8QLYHUVLW\��'H�.DOE��,OOLQRLV��������DQG�7KH�)LHOG�
0XVHXP��&KLFDJR��,OOLQRLV��������H�PDLO��

����

�������������������������k������6SULQJHU�6FLHQFH�%XVLQHVV�0HGLD��,QF��
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���� .XVLPED�

'HEDWHV�RYHU�RXU�XQGHUVWDQGLQJV�RI�KXQWHU�JDWKHUHUV�KDYH�EHFRPH�SDUWLF��
XODUO\�LPSRUWDQW�ZKHQ�VWXG\LQJ�WZR�GHILQLQJ�PRPHQWV�LQ�WKH�$IULFDQ�KXQWHU��
JDWKHUHU�VWRU\��� WKH�ILUVW��DSSHDUDQFH��RI�KXQWHU�JDWKHUHUV�ZKR�VHHP�WR�EH�OLNH�
WKRVH�NQRZQ�HWKQRJUDSKLFDOO\��DQG�WKH�JUDGXDO��GLVDSSHDUDQFH��RI�KXQWHU�JDWKHUHUV�
ZLWK�WKH�RQVHW�RI�IRRG�SURGXFWLRQ��,Q�ERWK�RI�WKHVH�DUHDV��WKH�HWKQRJUDSKLF�PRGHO�
PRVW�DQWKURSRORJLVWV�WKLQN�WKH\�NQRZ�DOO�WRR�ZHOO��� WKDW�RI�D�KXQWHU�JDWKHUHU�
VRFLHW\��� FDQ�EH�GLIILFXOW�WR�DSSO\�DQG�UHFRJQL]H�DUFKDHRORJLFDOO\��&DQ�DUFKDH��
RORJLVWV�VSHDN�JHQHUDOO\�RI�WKH�KXQWHU�JDWKHUHU�OLIHZD\��DQG�FDQ�ZH�UHFRJQL]H�LW�
DUFKDHRORJLFDOO\"�

7KH�HVVHQWLDO�SUREOHP�LV�WKH�VLJQLILFDQW�GLYHUVLW\�RI�WKH�DUFKDHRORJLFDO�UHFRUG�
RI�KXQWHU�JDWKHUHUV�DQG�KRZ�LW�FDQ�EH�XQGHUVWRRG��3DQWHU�%ULFN�HW�DL�� �������7KLV�
DUWLFOH�UHYLHZV�VRPH�RI�WKH�GLIILFXOWLHV�DUFKDHRORJLVWV�KDYH�HQFRXQWHUHG�UHFRJ��
QL]LQJ�KXQWHU�JDWKHUHUV�LQ�$IULFD��,�VXPPDUL]H�VRPH�UHFHQW�OLWHUDWXUH�RQ�$IULFDQ�
IRUDJHUV�RQ�WZR�IURQWV��7KH�ILUVW�LV�WKH�HYROXWLRQDU\�IURQW��&DQ�DUFKDHRORJLVWV�GHILQH�
WKH�HDUOLHVW�KXQWHU�JDWKHUHUV�LQ�WKH�3DOHROLWKLF�UHFRUG�DFURVV�HQYLURQPHQWV��WLPH��
DQG�HYHQ�KRPLQLG�VSHFLHV"�:KHUH�GLG�WKHVH�ILUVW�KXQWHU�JDWKHUHU�FXOWXUHV�GHYHORS�
DQG�ZK\"�+RZ�ZHUH�WKH\�GLIIHUHQW�IURP�HDUOLHU�KRPLQLGV�ZKR�KXQWHG�DQG�JDWK��
HUHG��\HW�VHHP�WR�ODFN�FRPSOH[�WRROV��DUW��DQG�RWKHU�EHKDYLRUV�ZHOO�HVWDEOLVKHG�LQ�
WKH�HWKQRJUDSKLF�UHFRUG�DV�WKH�PDUN�RI�+RPR�VDSLHQVO�7KH�VHFRQG�IURQW�LV�KLVWRU��
LFDO��&DQ�RXU�FXUUHQW�PRGHO�RI�KXQWHU�JDWKHUHUV�KHOS�XV�XQGHUVWDQG�WKH�WUDQVLWLRQ�
WR�IRRG�SURGXFWLRQ�DQG�WKH�UROH�RI�KXQWLQJ�SHRSOHV�LQ�WKH�HWKQLF�PRVDLFV�RI�WKH�
$IULFDQ�,URQ�$JH�DQG�1HROLWKLF"�,�UHYLHZ�KRZ�VRPH�DUFKDHRORJLVWV�KDYH�JUDSSOHG�
ZLWK�YDULDWLRQ�DPRQJ�KXQWHU�JDWKHUHUV�DUFKDHRORJLFDOO\��DQG�,�VKRZ�KRZ�FRQFHSWV�
OLNH�WKH��SHULSDWHWLF���%HUODQG�DQG�5DR����������IRUDJHU�WUDGHU���0RUULVRQ�DQG�
-XQNHU���������DQG�WKH��VXEVLVWHQFH�VSUHDGVKHHW���7HUUHOO�HW�DO�� ������FDQ�KHOS�XV�
TXDOLI\�DQG�H[WHQG�WKH�FRQFHSW�RI�D��KXQWHU�JDWKHUHU���

$5&+$(2/2*<�$1'�7+(�(7+12*5$3+,&�5(&25'�

)RU�PRVW�DQWKURSRORJLVWV��WKH�SKUDVH��$IULFDQ�KXQWHU�JDWKHUHUV��SUREDEO\�
FRQMXUHV�XS�WZR�PDLQ�LPDJHV��WKH�VRXWKHUQ�$IULFDQ�6DQ�KXQWHU�JDWKHUHUV�DQG�
WKH�FHQWUDO�$IULFDQ�KXQWLQJ�VRFLHWLHV��&ODVVLF�HWKQRJUDSKLF�FDVHV�GHSLFWHG�FHQWUDO�
$IULFDQ�IRUDJHUV�OLYLQJ�DORQJVLGH�IRRG�SURGXFHUV�DQG�WUDGLQJ��LQWHUPDUU\LQJ��DQG�
ODERULQJ�ZLWK�WKHP��*ULQNHU��������7XUQEXOO���������%\�FRQWUDVW��WKH�����V�DQG�
����V�DQWKURSRORJ\�RI�WKH�6DQ�WHQGHG�WR�GHHPSKDVL]H�WKHLU�LQWHUDFWLRQV�ZLWK�
RWKHUV��/HH�� ������������������������<HOOHQ���������&RQVHTXHQWO\��6DQ�FDVHV��
VXFK�DV�WKH��.XQJ�RU�-X�
KRDQVL��SURYLGHG�FKRLFH�JULVW�IRU�WKH�DUFKDHRORJLVW
V�PLOO��
7KH�-X�
KRDQVL�PRGHO�ZDV�DSSOLHG�LQ�$IULFD�DQG�HOVHZKHUH�WR�EUHDWKH�OLIH�LQWR�
DUFKDHRORJLFDO�FDVHV�RI�DQFLHQW�IRUDJHUV��.HQW��������6KRWW���������

7KH�6DQ�PRGHO�HPSKDVL]HG�UHVLGHQWLDO�PRELOLW\�DQG�IOH[LELOLW\��VHDVRQDO�
UK\WKPV�RI�DJJUHJDWLRQ�DQG�GLVSHUVDO��HJDOLWDULDQLVP�DQG�IRRG�VKDULQJ��D�ODFN�
RI�VWRUDJH��WKH�LPSRUWDQFH�RI�ZRPHQ
V�SODQW�IRRG�JDWKHULQJ��WKH�UHODWLYHO\�OLPLWHG�
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:KDW�,V�D�+XQWHU�*DWKHUHU"� ����

DQG�XQSUHGLFWDEOH�UHVRXUFHV�RI�WKHLU�GHVHUW�HQYLURQPHQW��DQG�VLPSOH�WHFKQRORJ\�
�/HH�DQG�'H9RUH������D���0DQ\�HWKQRJUDSKLF�DQG�DUFKDHRORJLFDO�FDVHV��RI�FRXUVH��
ZHUH�D�SRRU�ILW��LQFOXGLQJ�KXQWHU�JDWKHUHUV�ZKR�VWRUHG�IRRG��DWH�PRVWO\�PHDW��
RZQHG�ODQG�RU�ZHDOWK�LQ�FRUSRUDWH�JURXSV��SRVVHVVHG�UDQNLQJ��OLYHG�RII�DEXQGDQW�
UHVRXUFHV��RU�OLYHG�LQ�YLOODJHV�PDQ\�PRQWKV�RI�WKH�\HDU��7R�XQGHUVWDQG�VXFK�YDULD��
WLRQ��HWKQRJUDSKLF�FDVHV�RI�NQRZQ�KXQWHU�JDWKHUHUV�ZHUH�FRPSDUHG�DQG�FRQWUDVWHG�
WR�LVRODWH�D[HV�RI�YDULDWLRQ�LQ�VHWWOHPHQW��VRFLDO�VWUXFWXUH��WHFKQRORJ\��HFRORJ\��
DQG�GLHW��.HOO\���������������7ZR�LGHDOL]HG�W\SHV�EHFDPH�DSSDUHQW��RQ�RQH�HQG��
VLPSOH�6DQ�OLNH��IRUDJHUV��ZLWK�LPPHGLDWH�UHWXUQ�HFRQRPLHV��DQG�RQ�WKH�RWKHU��
FRPSOH[��FROOHFWRUV��ZLWK�GHOD\HG�UHWXUQ��LQYHVWPHQW�IRU�IXWXUH�UHWXUQ��HFRQRPLHV�
�%LQIRUG��������7HVWDUW��������:RRGEXUQ���������������%LQIRUG��������LQ�SDUWLFXODU�
HPSKDVL]HG�D�ODWLWXGLQDO�JUDGLHQW��.HHOH\��������������.HOO\���������+H�RSSRVHG�
WKH�WURSLFDO��6DQ�OLNH�IRUDJHU�SDWWHUQ�DJDLQVW�KLJK�DOWLWXGH�FROOHFWRUV�PRGHOHG�DIWHU�
1XQDPLXW�,QXLW��ZKR�KDG�D�FRPSOH[�ZRUN�WHFKQRORJ\��D�FDOHQGDU�RI�SODQQHG�KXQW��
LQJ�DQG�ILVKLQJ�WDUJHWV��DUFKLWHFWXUH��DQG�VWRUDJH��$QRWKHU�YHFWRU�IROORZLQJ�VRFLDO�
LQHTXDOLW\�RSSRVHV�D�6DQ�OLNH��VLPSOH�KXQWHU�JDWKHUHU�DJDLQVW�FRPSOH[�KXQWHU��
JDWKHUHUV�ZLWK�ZHDOWK��DEXQGDQW�UHVRXUFHV��UDQNLQJ��DQG�KLJK�SRSXODWLRQ�GHQVLWLHV�
�+D\GHQ���������������%RWK�PRGHOV�SODFH�WKH�$IULFDQV�DW�WKH�VLPSOH�HQG�� DV�
WHFKQRORJLFDOO\�DQG�VWUDWHJLFDOO\�LPSRYHULVKHG�RSSRUWXQLVWV��$�IHZ��'DOH� HW�DL��
������+D\GHQ��������KDYH�GHYHORSHG�D�PLGGOH�JURXQG�EHWZHHQ�WKHVH�H[WUHPHV��

0DQ\�$IULFDQ�DUFKDHRORJLVWV�KDYH�IRXQG�WKH�6DQ�HWKQRJUDSKLF�PRGHO�IHUWLOH�
JURXQG�IRU�LQWHUSUHWLQJ�DUFKDHRORJ\��:DGOH\�������� IRXQG�SXOVHV�LQ�RFFXSDWLRQ�
LQWHQVLW\�DW�-XELOHH�6KHOWHU��IRU�H[DPSOH��DQ�LQGLFDWLRQ�RI�VHDVRQDO�DJJUHJDWLRQ�
DQG�GLVSHUVDO��%HJLQQLQJ�LQ�WKH�����V��KRZHYHU���UHYLVLRQLVWV��DUJXHG�WKDW�6DQ�
KXQWHU�JDWKHUHUV�KDG�EHHQ�XQFULWLFDOO\�SDVVHG�DV�SUHKLVWRULF�UHOLFV��7KHLU�OLIHZD\��
LW�ZDV�DUJXHG��KDG�EHHQ�VKDSHG�QRW�E\�WKH�ORQJ�WHUP�FRQVWUDLQWV�RI�WKH�IRUDJHU�IRRG�
TXHVW��EXW�E\�WKHLU�SDUWLFXODU�KLVWRU\�RI�SROLWLFDO�FRQIOLFW�DQG�(XURSHDQ�FRORQLDOLVP�
�6FKULUH��������������:LOPVHQ���������7KH�6DQ�DUJXPHQW�KDV�EHHQ�WUDQVSRVHG�RQWR�
PDQ\�VXUYLYLQJ�KXQWHU�JDWKHUHUV��%DLOH\�HW�DO�� ������&KDQJ��������&OLVW���������
WKHLU�OLIHZD\V�DQG�LGHQWLWLHV�EHIRUH�WKH�HWKQRJUDSKLF�SUHVHQW�DUH�LQ�TXHVWLRQ��

&HUWDLQO\�LW�KDG�EHHQ�UHFRJQL]HG�WKDW�WKH���WK�FHQWXU\�IRUDJHU�VXUYLYHG�LQ�
KDUVK�HQYLURQPHQWV�RU�WKURXJK�V\PELRVLV�ZLWK�RWKHU�JURXSV�DQG��WKHUHIRUH��ZDV�
KDUGO\�DQ�DSSURSULDWH�DQDORJ�WR�WKH�SDVW��/HH�DQG�'H9RUH������E���1HYHUWKHOHVV��
WKH�FKDUJH�RI�DQ�XQFULWLFDO�HYROXWLRQLVP�EHJDQ�GLDORJXHV�RYHU�WKH�SXUSRVH�RI�
KXQWHU�JDWKHUHU�HWKQRJUDSK\��7KH�UHYLVLRQLVW�GHEDWH�FDVW�OLJKW�RQ�WKH�FRPSOH[�DQG�
SRRUO\�NQRZQ�KLVWRULHV�RI�SHRSOHV�ZKR�IRUPHG�WKH�HWKQRJUDSKLF��FDVHV��DQG�WKH�
GLYHUVLW\�RI�DUFKDHRORJLFDO�KXQWHU�JDWKHUHUV��PRVW�RI�ZKLFK�ILQG�QR�HDV\�DQDORJ�
LQ�WKH�ZRUN�RI�7XUQEXOO��/HH��RU�WKH�RWKHU�FODVVLFV��.HQW������������D��.XKQ�DQG�
6WLQHU��������3ULFH�DQG�%URZQ���������

)RUDJHUV
�KLVWRULHV�RI�LQWHUDFWLRQ�ZLWK�DUFKDHRORJLFDOO\�PRUH�YLVLEOH�IDUPHUV�
DQG�KHUGHUV�ZHUH�SRRUO\�NQRZQ��7KH�FDVH�RI�WKH�6DQ�LV�WKH�PRVW�GHEDWHG��+LVWRULFDO�
LQIRUPDWLRQ�WHOOV�RI�WKH�6DQ�VSHDNLQJ�SHRSOH�LQ�%RWVZDQD�DV�VXEVHUYLHQW�FOLHQWV�
RI�KHUGHUV�DQG�IDUPHUV�GXULQJ�WKH���WK�FHQWXU\�7VZDQD�UHLJQ�LQ�WKH�UHJLRQ��WKH\�
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���� .XVLPED�

H[DFWHG�WULEXWH�IURP�KXQWHU�JDWKHUHUV��SUHYHQWHG�WKHP�IURP�RZQLQJ�SURSHUW\��DQG�
PDGH�WKHP�LQWR�VHUIV��6FKULUH��������:LOPVHQ���������$FFRUGLQJ�WR�:LOPVHQ��
WKRXJK��WKH�6DQ�KDG�HDUOLHU�EHHQ�HQWUHSUHQHXUV��VXSSO\LQJ�LYRU\��JROG��DQG�JDPH�
VNLQV�WR��WK�����WK�FHQWXU\�WUDGLQJ�WRZQV�DW�'LYX\�X��1TRPD��DQG�7RXWV�ZH��IRU�ZKLFK�
LQ�UHWXUQ�WKH\�UHFHLYHG�SD\PHQW�LQ�JUDLQV��FRZV��PHWDO��DQG�SRWWHU\��:LOPVHQ��
������SS���������� 'XULQJ�WKLV�SHULRG�WKH�6DQ�ZHUH�FDWWOH�RZQHUV��DQG�GXULQJ�WKH�
��WK�FHQWXU\�WKH\�ZHUH�LQYROYHG�LQ�KXQWLQJ�HOHSKDQW�DQG�RVWULFK�IRU�WKH�LYRU\�
DQG�IHDWKHU�WUDGH��WKH�FROODSVH�RI�(XURSHDQ�FRPPHUFLDO�KXQWLQJ�KDG�PXFK�WR�GR�
ZLWK�6DQ�SRYHUW\��7KLV�UHFRQVWUXFWLRQ�RI�WKH�SDVW�LPSOLHV�WKDW�LQWHUDFWLRQ�EHWZHHQ�
KXQWHUV�DQG�KHUGHUV��DW�OHDVW�LQ�VRPH�DUHDV�RI�WKH�.DODKDUL��JRHV�EDFN������\HDUV�
�6ROZD\�DQG�/HH��������:LOPVHQ�DQG�'HQERZ���������

2Q�WKH�FRQWUDU\��VRPH�KDYH�DUJXHG�WKDW�VRPH�6DQ��LQ�IDFW��ZHUH�LVRODWHG�RU�

HVVHQWLDOO\�XQFKDQJHG�E\�WKH�GHYHORSPHQW�RI�WUDGH��FRPSOH[LW\��DQG�FRORQLDOLVP�
LQ�VRXWKHUQ�$IULFD��/HH�DQG�*XHQWKHU���������,W�KDV�HYHQ�EHHQ�SRVLWHG�WKDW�VRPH�
LQ�WKH�YHU\�GU\�VDQGYHOG�RI�WKH�ZHVWHUQ�.DODKDUL�KDG�QR�VLJQLILFDQW�FRQWDFW�ZLWK�

SDVWRUDOLVWV�XQWLO�WKH���WK�FHQWXU\��6PLWK�DQG�/HH�� ������<HOOHQ�DQG�%URRNV��
�������$UFKDHRORJLFDO�HYLGHQFH�RI�6DQ�WUDGH�LQWHUDFWLRQV�LV�RIWHQ�ODFNLQJ��6DGU��
������������6PLWK�HW�DO�� �������EXW�RWKHUV�KDYH�OLQNHG�LW�WR�KLVWRULFDO�LQWHUDFWLRQV�

�:LHVVQHU���������
7KH�GHEDWH�LQVSLUHG�E\�:LOPVHQ�
V�/DQG�ILOOHG�ZLWK�)OLHV�UHYLYHG�DQ�LQWHUHVW�

LQ�WKH�GLYHUVLW\�RI�KLVWRULFDOO\�NQRZQ�KXQWHU�JDWKHUHUV��RU�HUVWZKLOH�RQHV��DQG�
WKHLU�LQWHUDFWLRQV�ZLWK�RWKHUV��*XHQWKHU��������+DOO��������.HQW������������E��
.¸KOHU�DQG�/HZLV�������� /HDFRFN� DQG�/HH�� ������6FKULUH��������6WLOHV��������
:LOPVHQ���������5HOLFW�KXQWHU�JDWKHUHUV�LQ�$IULFD�KDYH�H[SHULHQFHG�D�ORQJ�DQG�
LQIOXHQWLDO�FRQWDFW�ZLWK�RWKHUV��RIWHQ�PDUJLQDOL]HG��WKH\�UHWDLQ�D�FXOWXUDO�SHUVRQD�
DQG�VLWXDWLRQDO�FXOWXUDO�ERXQGDU\�DV�KXQWHU�JDWKHUHUV��&URQN�DQG�'LFNVRQ��������
/HZLV��������0DEXOOD�������� 6PLWK��������� ,QGHHG�LQ�WKHLU�RZQ�ZRUOG�YLHZV�

WKH\�RIWHQ�UHWDLQ�WKH�XSSHU�KDQG��.HQW������E���0\WKV�DQG�VWRULHV�RI�WKH�KXQWHU��

JDWKHUHUV
�LQYLVLELOLW\�DQG�VKRUW�VWDWXUH�DQG�HWKQRQ\PV�VXFK�DV�EDWZD��PHDQLQJ�
GZDUI��FRPUDGH��RU�EXVKPDQ��DUH�ZLGHVSUHDG�LQ�VXE�6DKDUDQ�$IULFD��&ODUN��������
������6FKDGHEHUJ��������9DQVLQD���������

&RQVLVWHQW�ZLWK�UHYLVLRQLVP��PDQ\�DUFKDHRORJLVWV�HPSKDVL]H�WKH�GLIIHUHQFHV�
EHWZHHQ�DUFKDHRORJ\�DQG�WKH�HWKQRJUDSKLF�UHFRUG�DQG�WKH�ODFN�RI�WLPH�GHSWK�RI�

KLVWRULFDOO\�NQRZQ�%XVKPHQ��.KRHNKRHQ�SDVWRUDOLVWV��DQG�VR�RQ��%DUKDP��������
:DONHU������D���3DUNLQJWRQ�������� FDOOHG�IRU�WKH��GH��.XQJLQJ��RI�ODWHU�6WRQH�

$JH�DUFKDHRORJ\�DQG�GHYHORSHG�PRGHOV�RI�VHDVRQDO�PRELOLW\�DQG�ORJLVWLFDO�PRELO��

LW\��QRYHO�SDWWHUQV�DV�IDU�DV�PRVW�6DQ�ZHUH�FRQFHUQHG��3DUNLQJWRQ������������D���
&RDVWDO��PHJDPLGGHQV��DQG�VNHOHWRQV�VKRZ�WKH�XVH�RI�FRDVWDO�UHVRXUFHV�ZDV�
PXFK�JUHDWHU�WKDQ�LV�NQRZQ�HWKQRJUDSKLFDOO\��-HUDUGLQR�DQG�<DWHV��������6HDO\�
DQG�3IHLIIHU���������0DQ\�ODWHU�6WRQH�$JH�KXQWHU�JDWKHUHUV�SUDFWLFHG�LQWHQVLYH�
RU�GHOD\HG�UHWXUQ�HFRQRPLHV��DQG�FRQVLGHUDEOH�FKDQJH�LQ�OLIHZD\V�FDQ�EH�VHHQ�
RYHU�WLPH��HYHQ�DW�WKH�VDPH�VLWHV��+DOO��������-HUDUGLQR��������3OXJ�HW�DO��������
5REELQV�HW�DO�� ������6DGU��������6DGU�HW�DO���������6HDOH\�DQG�3IHLIIHU���������
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7KHVH�GHOD\HG�UHWXUQ�SUDFWLFHV�ZHUH�SUREDEO\�PXFK�PRUH�FRPPRQ�LQ�SUHKLVWRU\�
WKDQ�DPRQJ�SUHVHQW�GD\�$IULFDQ�LPPHGLDWH�UHWXUQ�IRUDJHUV��:RRGEXUQ���������
IRUDJHU�XVH�RI��SUHDJULFXOWXUDO��PDQDJHPHQW�SUDFWLFHV�LV�DOVR�ZHOO�GRFXPHQWHG�
�.HHOH\���������7KDW�DQFLHQW�IRUDJHUV�SUDFWLFHG�ZLGHVSUHDG�GHOD\HG�UHWXUQ�HFR��
QRPLFV�DOVR�VXJJHVWV�WKDW�QRWLRQV�RI�RZQHUVKLS�E\�LQGLYLGXDOV�RU�NLQ�JURXSV�ZHUH�
PRUH�ZLGHVSUHDG�SUHKLVWRULFDOO\�WKDQ�DPRQJ�HWKQRJUDSKLFDOO\�NQRZQ�LPPHGLDWH�
IRUDJHUV��ZKHUH�JHQHUDOL]HG�UHFLSURFLW\�SUHYDLOV��'DOH�HW�DO�� ������:RRGEXUQ��
�������

$UFKDHRORJ\�DOVR�KDV�GHPRQVWUDWHG�WKH�JUHDWHU�GLYHUVLW\�RI�KXQWHU�JDWKHUHUV�
LQ�SUHKLVWRU\��*HRJUDSKLFDO�YDULDWLRQ�LQ�DUWLIDFW�W\SHV�VXJJHVWV�WKH�SUHVHQFH�RI�NLQ��
VKLS�RU�ODQJXDJH�JURXSV�DV�ZHOO�DV�VLJQLILFDQW�DFWLYLW\�GLIIHUHQFHV��:DGOH\���������
6XUYH\�RI�UHODWLYHO\�VPDOO�DUHDV�VXFK�DV�WKH�6DOGDQD�%D\�KDYH�GHPRQVWUDWHG�YDULD��
WLRQ�LQ�VLWH�ORFDWLRQV��OLWKLF�WRROV��FHUDPLFV��DQG�JRDW�UHPDLQV�DQG�HYLGHQFH�RI�VHDO�
H[SORLWDWLRQ�VKRZLQJ�VLJQLILFDQW�FKDQJH�RYHU�WKH�SDVW�WKUHH�WKRXVDQG�\HDUV��6DGU�
HW�DO���������7KH�ODWH�+RORFHQH�LQ�SDUWLFXODU�LV�DVVRFLDWHG�ZLWK�HYLGHQFH�RI�VRFLDO�
DQG�HFRQRPLF�LQWHQVLILFDWLRQ��LQFOXGLQJ�H[SORLWDWLRQ�RI�ILVK�DQG�VKHOOILVK�DURXQG�
/DNH�9LFWRULD��'DOH�HW�DO�� ������DQG�VRXWKHUQ�$IULFD��+DOO��������3OXJ�HW�DO��
������5REELQV�HW�DO�� ������:DGOH\���������9DU\LQJ�DPRXQWV�RI�WKH�HYLGHQFH�RI�
SDVWRUDOLVP�FDQ�EH�LGHQWLILHG�RQ�VRPH�6RXWK�$IULFDQ�ODWHU�6WRQH�$JH�VLWHV��VXJ��
JHVWLQJ�WKDW�IRUDJHUV��KHUGHUV��DQG��KXQWHUV�ZLWK�VKHHS��LQWHUDFWHG�DFURVV�D�UDQJH�
RI�IOH[LEOH�HFRQRPLHV��QRW�WKH�ILUPHU�FXOWXUDO�GLFKRWRP\�EHWZHHQ�6DQ�KXQWHUV�DQG�
.KRHNKRHQ�SDVWRUDOLVWV�NQRZQ�KLVWRULFDOO\�WKDW�JXLGHG�DUFKDHRORJLFDO�LQWHUSUHWD��
WLRQ�DQG�H[SODLQHG�DZD\�HYLGHQFH�RI�GRPHVWLF�VWRFN�DV��KXQWHUV
�ZDJHV�RU�VWROHQ�
JRRGV���6DGU���������

$UFKDHRORJLFDO�KXQWHU�JDWKHUHUV�DUH�GLIIHUHQW�IURP�HWKQRJUDSKLF�H[DPSOHV��
HYHQ�LQ�WKH�VDPH�HQYLURQPHQWV��6HDO\�DQG�3IHLIIHU���������%HFDXVH�RI�WKH�GLYHUVLW\�
RI�FXOWXUHV�ZH�KDYH�EXQGOHG�XQGHU�WKH�KXQWHU�JDWKHUHU�UXEULF��VRPH�KDYH�IDYRUHG�
UHMHFWLQJ�WKH�SRUWPDQWHDX�WHUP��KXQWHU�JDWKHUHU���%XUFK��������S��������,W�LV�FHU��
WDLQO\�WUXH�WKDW�RXU�WUXVWHG�FXEE\�KROHV�IRU��KXQWHU�JDWKHUHUV����SDVWRUDOLVWV���RU�
�IDUPHUV��PLVUHSUHVHQW�D�SUHKLVWRULF�ZRUOG�IUHTXHQWO\�OHVV�HFRQRPLFDOO\�VSHFLDO��
L]HG�WKDQ�WKDW�RI�WKH�HWKQRJUDSKLF�SUHVHQW��*LIIRUG�HW�DO��������*LI�IRUG�*RQ]DOH]��
����D��������0DUHDQ��������0DUVKDOO�DQG�+LOGHEUDQG��������6DGU��������:HW��
WHUVWURP���������1HYHUWKHOHVV��IHZ�ZRXOG�DUJXH�WKDW�WHUPV�OLNH�KXQWHU�JDWKHUHU�
EH�UHMHFWHG��,QVWHDG��ZH�FDQ�WU\�WR�DSSUHFLDWH�KRZ�HQYLURQPHQW�DQG�KLVWRU\�KDYH�
FUHDWHG�WKH�ZLGHVSUHDG�HWKQRJUDSKLF�VLPLODULWLHV�OLNH�HJDOLWDULDQLVP��:LHVVQHU��
�������DV�ZHOO�DV�YDULDWLRQ��

$)5,&$1�+817(5�*$7+(5(56�$1'��02'(51�� %(+$9,25�

:KDW�,V�D�0RGHUQ�+XQWHU�*DWKHUHU"�

,W�ZDV�RQO\�D�PDWWHU�RI�WLPH�EHIRUH�WKH�GHEDWH�RYHU�LGHQWLI\LQJ�WKH�HDUOLHVW�
PRGHUQ�KXPDQV�ZRXOG�LQYROYH�WKH�LPSRUWDQW�FRUROODU\��:KHUH�GLG�KXPDQ�FXOWXUH�
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ILUVW�EHFRPH��PRGHUQ�"�7KDW�LV��ZKHQ�GLG�WKH\�DFTXLUH�WKH�IXOO�UDQJH�RI�EHKDYLRUV�
WKDW�ZH�UHFRJQL]H�LQ�HWKQRJUDSKLF�KXQWHU�JDWKHUHUV"�7ZR�EDVLF�PRGHOV�RI�WKH�RUL��
JLQV�RI�PRGHUQ�KXPDQLW\�QRZ�SUHYDLO��7KH�ILUVW��WKH�5HFHQW�$IULFDQ�2ULJLQ�WKHRU\��
DUJXHV�WKDW�WKH�ILUVW�IXOO\�PRGHUQ�SHRSOH�HYROYHG�LQ�$IULFD�DURXQG���������\HDUV�
DJR��7KH\�WKHQ�OHIW�$IULFD��DEVRUELQJ�RU�UHSODFLQJ�(XUDVLDQ�DUFKDLF�KXPDQV�VXFK�
DV�1HDQGHUWKDOV��&DQQ�HW�DO�� ������.OHLQ��������6WULQJHU�DQG�$QGUHZV���������7KH�
VHFRQG�DQG�OHVV�SRSXODU�WKHRU\��WKH�PXOWLUHJLRQDO�K\SRWKHVLV��FODLPV�WKDW�PRGHUQ�
KXPDQV�HYROYHG�HYHU\ZKHUH�DW�PRUH�RU�OHVV�WKH�VDPH�WLPH��6XEVHTXHQWO\��JHQHWLF�
LQWHUPLQJOLQJ�DOORZHG�GLVWDQW�$IULFDQ��(XURSHDQ��DQG�$VLDQ�SRSXODWLRQV�WR�DVVXPH�
D�FRPPRQ�JHQHWLF�PDNHXS��:ROSRII�HW�DO��� �������*HQHWLF�DQG�SDOHRQWRORJLFDO�
GDWD�VXSSRUWV�DQ�$IULFDQ�RULJLQ�RI�PRGHUQ�KXPDQLW\��&DUDPHOOL�HW�DO��������:KLWH�
HW�DO���������+RZHYHU��RWKHU�DUFKDLF�SHRSOHV
�FRQWULEXWLRQV�WR�PRGHUQ�KXPDQV�DUH�
QRW�UXOHG�RXW��7HPSOHWRQ���������

$OWKRXJK�WKHUH�DUH�WZR�ZD\V�DW�ORRNLQJ�DW�WKH�DSSHDUDQFH�RI�PRGHP�KX��
PDQV��WKHUH�DUH�PDQ\�SRLQWV�RI�YLHZ�LQ�WKH�GHEDWH�RYHU�KRZ�DQG�ZKHQ�PRGHUQ�
KXQWHU�JDWKHUHU�FXOWXUHV�GHYHORSHG�DQG�KRZ�WKH\�FDQ�EH�UHFRJQL]HG�DUFKDHRORJL��
FDOO\��2QH�VFHQDULR��FRQVLVWHQW�ZLWK�(XURSHDQ�DUFKDHRORJLFDO�HYLGHQFH��PLJKW�EH�
WHUPHG�WKH�UHYROXWLRQ�K\SRWKHVLV��,Q�WKLV�VFHQDULR��IXOO\�PRGHUQ�KXPDQ�EHLQJV�
HYROYHG�ELRORJLFDOO\�DQG�FXOWXUDOO\�LQ�D�UHFHQW�DQG�VXGGHQ�HYROXWLRQDU\�HYHQW��
7KLV��DFFRUGLQJ�WR�.OHLQ���������������ZDV�D�IRUWXLWRXV�FKDQJH�RU�PXWDWLRQ�WKDW�
HQDEOHG�WKH�KXPDQ�EUDLQ�WR�UHSUHVHQW�WKH�ZRUOG�V\PEROLFDOO\��$V�WKH\�PRYHG�IURP�
WKHLU�SODFH�RI�RULJLQ��SHUKDSV�DURXQG��������\HDUV�DJR��.OHLQ��������S�������WKH\�
RXW�FRPSHWHG�RU�DEVRUEHG�RWKHU�PRUH�DUFKDLF�SHRSOHV�WKH\�PHW��7KH�SRVVHVVRUV�
RI�DQ�HQKDQFHG�DELOLW\�WR�V\PERO��DQG�WKXV�UHDOL]H�D�PRUH�YHUVDWLOH�WHFKQRORJLFDO�
DQG�VRFLDO�UHSHUWRLUH��ZRQ�RXW��7KH�UHYROXWLRQ�K\SRWKHVLV�VHHPV�WR�ILW�WKH�IDFWV�RI�
(XURSHDQ�SUHKLVWRU\��ZKHUH�WKHUH�LV�QR�VLJQ�RI�FXOWXUDO�DQWHFHGHQWV�LQ�WKH�0LGGOH�
3DOHROLWKLF�WR�WKH�SHRSOH�RU�EHKDYLRU�RI�WKH�V\PERO�ULFK�8SSHU�3DOHROLWKLF��*DPEOH��
�������,Q�VXP��WKH�DSSHDUDQFH�RI�VR�PXFK�FXOWXUDO�DQG�ELRORJLFDO�GLIIHUHQFH�LQ�
VXFK�D�VKRUW�SHULRG�RI�WLPH�VHHPV�D�UHYROXWLRQ��D�TXDQWXP�OHDS�LQ�FXOWXUH�FKDQJH��

2QH�FRQWUDVWLQJ�LGHD�LV�D�JUDGXDO�FXOWXUDO�HYROXWLRQ�K\SRWKHVLV��0F%UHDUW\�
DQG�%URRNV��������� 7KLV�DOVR�SODFHV�WKH�RULJLQ�RI�PRGHUQ�KXPDQV�LQ�$IULFD��
EXW�PDNHV�WKH�SRLQW�WKDW�ELRORJLFDO�DQG�FXOWXUDO�PRGHUQLW\�HYROYHG�WRJHWKHU�DQG�
JUDGXDOO\�RYHU�WKH�0LGGOH�6WRQH�$JH�SHULRG��EHJLQQLQJ�DV�HDUO\�DV���������\HDUV�
DJR��7KLV�WUDQVLWLRQ�VHHPV�WR�EH�FRWHUPLQRXV�ZLWK�WKH�DSSHDUDQFH�RI�PRGHUQ�IRUPV�
RI�+RPR�VDSLHQV��%DUKDP��������0F%UHDUW\���������������$FFRUGLQJ�WR�WKLV�LGHD��
WKH�EHWWHU�SDUW�RI�WKH�FXOWXUDO�H[SHULHQFH�IRXQG�LQ�PRGHUQ�KXPDQ�FXOWXUHV�ZDV�
DFFXPXODWHG�JUDGXDOO\�DQG�H[SUHVVHG�LQWHUPLWWHQWO\�IURP�WKH�0LGGOH�6WRQH�$JH�
RQZDUG�DV�D�YDULHW\�RI�LQWHOOHFWXDO�FDSDFLWLHV�DQG�FXOWXUDO�EHKDYLRUV��

,Q�WKLV�LQWHUSUHWDWLRQ�WKH�0LGGOH�6WRQH�$JH�VKRZV�WKH�JUDGXDO�DFFXPXODWLRQ�
RI�WKH�PRGHUQ�KXQWHU�JDWKHUHU�UHSHUWRLUH��7KH�UHSHUWRLUH�DV�IDU�DV�WKH�0LGGOH�
6WRQH�$JH�LV�FRQFHUQHG�PLJKW�LQFOXGH�GLYHUVLW\�LQ�WKH�VW\OH�RI�OLWKLF�DUWLIDFWV�
DQG�SURMHFWLOH�ZHDSRQV��EDFNHG�PLFUROLWKV�DQG�FRPSRVLWH�WRROV��ERQH�WRROV�DQG�
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ERQH�SRLQWV��KXQWLQJ�SURZHVV��H[SORLWDWLRQ�RIILVK�DQG�RWKHU�VPDOOHU�UHVRXUFHV�WKDW�
FRXOG�UHSUHVHQW�WKH�EHJLQQLQJV�RI�D�EURDG��VSHFWUXP�RU�LQWHQVLILFDWLRQ�SURFHVV��ODQG��
XVH�SDWWHUQV�FKDUDFWHUL]HG�E\�D�6DQ�OLNH�DJJUHJDWLRQ�DQG�GLVSHUVDO�DQG�UHSHDWHG�
RFFXSDWLRQ�RI�URFNVKHOWHUV��FXOWXUDO�XVH�RI�VSDFH�DQG�DFWLYLW\�DUHDV�ZLWKLQ�VLWHV��
LQFUHDVHG�DUWLIDFW�WUDGH��DQG�WKH�PDNLQJ�RI�ERQH�WRROV�DQG�EHDGV�DQG�XVH�RI�RFKUH�
�%DUKDP������D��%ULQN�DQG�+HQGHUVWRQ��������+��'HDFRQ��������+HQVKLOZRRG�DQG�
6HDO\��������+HQVKLOZRRG�HW�DO�������������D��E��+RYHUV�HW�DO��������0F%UHDUW\�
DQG�%URRNV��������6LQJHU�DQG�:\PHU������������:¾U]��������S��������7KHVH�
EHKDYLRUV�DQG�DUWLIDFW�W\SHV�DUH�WKRXJKW�WR�EH�UHODWHG�WR�ZD\V�RI�WKLQNLQJ��LQFOXGLQJ�
V\PEROLF�EHKDYLRU��LQQRYDWLRQ��DQG�SODQQLQJ��WKDW�DUH��PRGHUQ��LQ�WKH�VHQVH�WKDW�
WKH\�DUH�DVVRFLDWHG�ZLWK�+RPR�VDSLHQV��$W�%LRPERV�&DYH��RQ�WKH�VRXWKHUQ�FRDVW�
RI�6RXWK�$IULFD��0LGGOH�6WRQH�$JH�OHYHOV�GDWHG�WR��������\HDUV�DJR�KDYH�\LHOGHG�
PRUH�WKDQ����ZRUNHG�ERQH�DZOV�DQG�SRLQWV�DQG�������SLHFHV�RI�ZRUNHG�RFKUH��WZR�
RI�ZKLFK�DUH�LQFLVHG�ZLWK�SDUDOOHO�OLQHV��G
(UULFR�HW�DO��������+HQVKLOZRRG�HW�DO��
����D��E��DV�ZHOO�DV�EHDGV��+HQVKLOZRRG�HW�DO���������+RZHYHU��RWKHU�VLWHV�RI�WKH�
$IULFDQ�0LGGOH�6WRQH�$JH�DOVR�VKRZ�HYLGHQFH�RI�DUWLIDFW�GHVLJQ�DQG�JHRJUDSKLF�
GLYHUVLW\��XVH�RI�PLFUROLWKV��EDFNHG�WRROV�DQG�KDIWHG�WRROV��KXQWLQJ�SURILFLHQF\��
ZRUNHG�ERQH��ILVKLQJ��PROOXVN�JDWKHULQJ��DQG�VPDOO�DQLPDO�SURFXUHPHQW��DQG�XVH�
RI�V\PEROLF�DUWLIDFWV�VXFK�DV�EHDGV�DQG�RFKUH��$PEURVH������D������E��%DUKDP��
����������D��E��%URRNV��������%URRNV�HW�DO�� ������&ODUN��������'HDFRQ��������
0F%UHDUW\��������0F%UHDUW\�DQG�%URRNV��������0LOR��������3DUNLQJWRQ������E��
������5REELQV��������5REELQV�HW�DO�� ������������������:DGOH\������D��������
:DWWV��������:¾U]���������5HYLHZV�RI�WKH�HYLGHQFH�RI�SUHFRFLRXV�0LGGOH�6WRQH�
$JH�EHKDYLRU�FDQ�EH�IRXQG�LQ�&RUQHOOLVVHQ���������+HQVKLOZRRG�DQG�0DUHDQ�
��������0F%UHDUW\�DQG�%URRNV���������DQG�:DGOH\������D���

(YDOXDWLQJ��0RGHUQ��LQ�WKH�$UFKDHRORJLFDO�5HFRUG�

7KH�JUDGXDO�FXOWXUDO�HYROXWLRQ�K\SRWKHVLV�LQLWLDWHG�D�YDULHW\�RI�GLVFXVVLRQV�
RI�WKH�PRGHUQLW\�FRQFHSW�DQG�KRZ�LW�FDQ�EH�HYDOXDWHG�DUFKDHRORJLFDOO\��&RXOG�RQH�
FRPSDUH�WKH�EHKDYLRU�RI�1HDQGHUWKDO�FRQWHPSRUDULHV�ZLWK�WKH�0LGGOH�6WRQH�$JH�
KXPDQV"�)ROORZLQJ�WKHVH�OLQHV�RI�FRPSDULVRQ�EHWZHHQ�1HDQGHUWKDO�DQG�0LGGOH�
6WRQH�$JH�DUFKDHRORJ\��G
(UULFR��������.XVLPED��������0DUHDQ�DQG�$VVHID��
�������PDQ\��PRGHUQ��WUDLWV�LQ�$IULFD�DUH�IRXQG�LQ�1HDQGHUWKDO�DQG�(XUDVLDQ�
DUFKDHRORJLFDO�VLWHV�FRQVLGHUHG�FRQWHPSRUDU\�WR�WKRVH�RI�6WRQH�$JH�LQFOXGLQJ�XVH�
RI�RFKUH��VLWH�UHRFFXSDWLRQ��HYLGHQFH�RI�KXQWLQJ�VNLOO�RU�VSHFLDOL]DWLRQ��EHDGZRUN��
DQG�H[SORLWDWLRQ�RI�VKHOOILVK�DQG�RWKHU�VPDOO�DQLPDOV��)XUWKHUPRUH��WKH�$IULFDQ�
HYLGHQFH�RI�PRGHUQLW\�PD\�EH�VRPHZKDW�UDUHU�WKDQ�VLPLODU�EHKDYLRUDO�HYLGHQFH�
RXWVLGH�$IULFD��G
(UULFR��������G
(UULFR�HW�DO���������

*LYHQ�WKH�REVHUYHG�VLPLODULWLHV�LQ�EHKDYLRU�DQG�DUFKDHRORJ\�EHWZHHQ�WKH�
0LGGOH�6WRQH�$JH�DQG�WKH�(XURSHDQ�0LGGOH�3DOHROLWKLF�RI�WKH�1HDQGHUWKDOV��D�
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TXDQGDU\�SUHVHQWV�LWVHOI��&HUWDLQO\��$IULFDQ�VLWHV�OLNH�%LRPERV�&DYH��+HQVKLOZRRG�
HW�DO������D��E��DQG�0XPED�DQG�(QNDSXQH�\�D�0XWR�LQ�(DVW�$IULFD��$PEURVH��
����D��0F%UHDUW\�DQG�%URRNV��������KDYH�DEXQGDQW�V\PEROLF�DUWLIDFWV�QRW�IRXQG�
ZLGHO\�DPRQJ�1HDQGHUWKDOV��ZLWK�WKH�H[FHSWLRQ�RI�WKH�&KDWHOSHUURQHDQ�,QGXVWU\�
RI�WKH�ODVW�1HDQGHUWKDOV��G
(UULFR��HW�DL�� �������:KDW�LV�WKH�VLJQLILFDQFH�RI�WKLV�
UHODWLYHO\�VPDOO�QXPEHU�RI�0LGGOH�6WRQH�$JH�VLWHV�ZLWK�ERQH�WRROV��PLFUROLWKV��
DQG�RVWULFK�HJJVKHOO�EHDGV"�2QH�VXJJHVWLRQ�LV�WKDW�ERWK�0LGGOH�6WRQH�$JH�KXPDQV�
DQG�1HDQGHUWKDOV�SRVVHVVHG�VLPLODU�EHKDYLRUDO�UHSHUWRLUHV��3HUKDSV�WKH\�ZHUH�ERWK�
LQGHSHQGHQWO\�GHYHORSLQJ�ZKDW�ZH�FDOO�PRGHUQ�EHKDYLRU��G
(UULFR���������7KHLU�
VLPLODULWLHV�FRXOG�DOVR�EH�WKH�UHVXOW�RI�D�IORZ�RI�LGHDV��JHQHV��DQG�FXOWXUH�WKDW�PD\�
KDYH�EHHQ�DQ�LPSRUWDQW�SURFHVV�LQ�KXPDQ�HYROXWLRQ��5HOHWKIRUG��������7HPSOHWRQ��
�������2Q�WKH�RWKHU�KDQG��WKH�$IULFDQ�HYLGHQFH�LV�D�PXFK�VPDOOHU�VDPSOH�RI�
D�PXFK�ODUJHU�FRQWLQHQW��6KRXOG�ZH�H[SHFW�WKH�HTXDO�GHYHORSPHQW�RI�VSHFLILF�
FXOWXUDO�SUDFWLFHV��VXFK�DV�ILVKLQJ�RU�VPDOO�UHVRXUFH�XVH��LQ�WZR�FRPSOHWHO\�GLIIHUHQW�
HQYLURQPHQWDO�VHWWLQJV"�,I�QRW��WKHQ�ZKDW�FULWHULD�IRU�GHILQLQJ�DQG�FRPSDULQJ�
PRGHUQLW\�VKRXOG�ZH�EH�XVLQJ"�

,Q�HYHQ�DWWHPSWLQJ�VXFK�FRPSDULVRQV��WKH�SULRU�VWDJH�LV�WKH�GHYHORSPHQW�RI�
FULWHULD�RI�PRGHUQLW\�ZH�FDQ�DSSO\�DFURVV�FRQWLQHQWV�DQG�HYHQ�VSHFLHV��,W�PDNHV�
VHQVH�WKDW�WKH�ILUVW�PRGHP�FXOWXUHV�VKRXOG�KDYH�HYLGHQFH�RI�WKH�IXOO�VXLWH�RI�
EHKDYLRUV�SUDFWLFHG�E\�PRGHP�KXQWHU�JDWKHUHUV��.OHLQ��������.XKQ�DQG�6WLQHU��
�������1DWXUDOO\�WKH�SUREOHP�RI�GLYHUVLW\�ZLWKLQ�PRGHUQLW\�LPPHGLDWHO\�SUHVHQWV�
LWVHOI��,Q�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG��ZLWK�GLIIHUHQW�HQYLURQPHQWV��WHFKQRORJLFDO�
DQG�VRFLDO�KLVWRULHV��DQG�VR�RQ��WKH�FXOWXUH�DQG�ELRORJ\�RI�PRGHUQLW\�YDULHV��:ROSRII�
HW�D�����������$FFRUGLQJ�WR�.XKQ�DQG�6WLQHU���������WKH�HDVLHVW�ZD\�DURXQG�WKLV�
SUREOHP�LV�D�NLQG�RI�GLUHFW�KLVWRULFDO�DSSURDFK��ZKHUH�WKH�DUFKDHRORJLFDO�UHFRUG�
IURP�D�SDUWLFXODU�DUHD�LV�DVVHVVHG�DJDLQVW�WKDW�RI�NQRZQ�KLVWRULFDO�H[DPSOHV�RI�
KXQWHU�JDWKHUHUV�IURP�WKH�VDPH�UHJLRQ��8QIRUWXQDWHO\��WKH�GLUHFW�KLVWRULFDO�PHWKRG�
VLGHVWHSV�WKH�SUREOHP�RI�KLVWRU\�DQG�FXOWXUH�FKDQJH�WKH�UHYLVLRQLVWV�KLJKOLJKWHG�
�1HOVRQ���������6RPH�DVSHFWV�RI�PRGHUQLW\��SDUWLFXODUO\�IRRG�JHWWLQJ�SUDFWLFHV��
YDU\�D�JUHDW�GHDO�LQ�GLIIHUHQW�HQYLURQPHQWV��,QWHQVLILFDWLRQ��IRU�H[DPSOH��ZLOO�
RFFXU�ZKHUH�IRRG�UHVRXUFHV�DUH�FDSDEOH�RI�EHLQJ�LQWHQVLILHG�DQG�ZKHUH�D�UHDVRQ�
WR�LQFUHDVH�SURGXFWLRQ�SUHYDLOHG��(QYLURQPHQWDO��SRSXODWLRQ�VL]H��DQG�KLVWRULFDO�
IDFWRUV�DUH�LQYROYHG�LQ�WKHVH�FDVHV��$�VLQJOH�OLVW�RI�WKH�VLJQDWXUHV�RI�PRGHUQLW\�
FDQQRW�JXLGH�D�FRPSDUDWLYH�VWXG\�OLNH�WKDW�RI�WKH�$IULFDQ�0LGGOH�6WRQH�$JH�DQG�
(XURSHDQ�0LGGOH�3DOHROLWKLF��*DPEOH���������&HUWDLQO\��IRU�H[DPSOH��ERWK�WKH�
6DQ�DQG�1XQDPLXW�DUH�PRGHP�KXQWHU�JDWKHUHUV�DOWKRXJK�WKH\�DUH�RIWHQ�PRGHOHG�
DV�HQGSRLQWV�RQ�D�FRQWLQXXP�RI�VRSKLVWLFDWLRQ��7KHLU�GLIIHUHQFHV�FRXOG��RI�FRXUVH��
HDVLO\�EH�PLVLQWHUSUHWHG�DV�HYROXWLRQDU\�LQ�D�JLYHQ�DUFKDHRORJLFDO�VLWXDWLRQ��,QGHHG�
WKHVH�YHU\�HWKQRJUDSKLF�FDVHV�KDYH�VHUYHG�WR�JORVV�WKH�PRGHP�DQG�QRQPRGHUQ�
�%LQIRUG���������

$� VRPHZKDW�PRUH�JHQHUDO�DSSOLFDWLRQ�RI�HWKQRJUDSKLF�XQGHUVWDQGLQJV�
PLJKW�WU\�WR�ILQG�ZKDW�LV�HVVHQWLDO�LQ�EHLQJ�KXPDQ�DQG�WKHQ�RSHUDWLRQDOL]H�LW�
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DUFKDHRORJLFDOO\��$FFRUGLQJ�WR�0F%UHDUW\�DQG�%URRNV���������IRU�H[DPSOH��WKH�
HVVHQFH�RI�KXPDQLW\�LQFOXGHV�DEVWUDFW�WKLQNLQJ��SODQQLQJ�GHSWK��LQQRYDWLRQ��DQG�
V\PEROLF�EHKDYLRU��2WKHU�VLPLODU�DSSURDFKHV�KDYH�HPSKDVL]HG�WKH�FXOWXUDO�FRQVH��
TXHQFHV�RI�V\PEROLF�WKRXJKW��LQFOXGLQJ�VRFLDO�UHODWLRQVKLSV�RI�SHUPLVVLRQ�JUDQW��
LQJ�DQG�G\QDPLF��FUHDWLYH�WHFKQRORJLHV��%\HUV��������$��&ODUN��������+��'HDFRQ��
������7��'HDFRQ��������.HOO\��������.XVLPED��������:DGOH\��������:¾U]��������
�������:DGOH\������D��������DQG�+HQVKLOZRRG�DQG�0DUHDQ��������KDYH�ERWK�DU��
JXHG�WKDW�D�IRFXV�RQ�V\PEROLF�EHKDYLRU�JHWV�DW�WKH�KHDUW�RI�EHLQJ�PRGHUQ��RU�PRUH�
VSHFLILFDOO\�WKH�XVH�RI�V\PEROLVP�WR�RUJDQL]H�EHKDYLRU�DV�HYLGHQFH�RI��H[WHUQDO�
V\PEROLF�VWRUDJH���+RZ�GR�\RX�NQRZ�ZKHQ�V\PEROLQJ�KDV�EHFRPH�H[WHUQDOL]HG"�
7KLV�FRXOG�UHIHU�WR�V\PEROLF�DUWLIDFWV�VXFK�DV�EHDGV�VSHFLILFDOO\��RU�WR�UDSLG�WHFK��
QRORJLFDO�FKDQJH�RYHU�WLPH��%\HUV��������:¾U]���������RU�HYLGHQFH�RI�WUDGH�RU�
LQWHUDFWLRQ��%XW�KRZ�UDSLG�GRHV�FKDQJH�KDYH�WR�EH�EHIRUH�LW�ORRNV�V\PEROLF"�+RZ�
GR�\RX�LGHQWLI\�WUDGHG�LWHPV"�+RZ�UDSLG�DQ�HYLGHQFH�RI�WHFKQRORJLFDO�FKDQJH�
VKRXOG�GHPRQVWUDWH�WLPH�UHVWULFWLYH�SDWWHUQLQJ��WKH�FUHDWLYLW\�RU�SUREOHP�VROYLQJ�
RI�D�PRGHUQ�FUDIWVSHUVRQ"�:KLOH�DQ�DSSURDFK�WKDW�VHHNV�WR�GHILQH�ZKDW�LV�VSHFLDO�
RU�RULJLQDO�RU�HVVHQWLDO�DERXW�KXPDQV�EHJV�DSSOLFDWLRQ�DFURVV�UHJLRQV�DQG�FXOWXUHV��
LW�WRR�LV�IUDXJKW�ZLWK�SUREOHPV��

7R�VRPH�WKH�FRQFHSW�RI�PRGHUQLW\�LV�WRR�HVVHQWLDOLVW�WR�EH�XVHIXO�LQ�D�SUREOHP��
EDVHG�DUFKDHRORJ\��G
(UULFR��������*DPEOH��������=LOKDR���������,W�PLJKW�EH�XVH��
IXO�WR�WUHDW�WKH�GHYHORSPHQW�RI�PRGHUQ�FXOWXUH�DV�D�KLVWRULFDO�SURFHVV�VLPLODU�WR��
IRU�H[DPSOH��WKH�RULJLQV�RI�DJULFXOWXUH�RU�WKH�RULJLQV�RI�FRPSOH[�VRFLHW\��WKXV�GH��
FRXSOLQJ�WKH�LVVXH�IURP�ELRORJLFDO��FDSDFLWLHV��RI�GLIIHUHQW�KRPLQLGV�DQG�DOORZLQJ�
DQ�DSSUHFLDWLRQ�RI�KLVWRULFDO��HYROXWLRQDU\��RU�RWKHU�H[SODQDWRU\�IUDPHZRUNV�IRU�
FXOWXUDO�DQG�ELRORJLFDO�FKDQJH��� WKHVH�PLJKW�LQFOXGH�HQYLURQPHQWDO�DGDSWDWLRQ��
SRSXODWLRQ�JURZWK��FRJQLWLYH�HYROXWLRQ��LQQRYDWLRQ��LQWHUDFWLRQV�EHWZHHQ�FXOWXUH��
GLHW��DQG�SK\VLRORJ\��&DFKHL��������KDV�GLVFXVVHG�WKH�LPSDFW�RI�LPSURYLQJ�GLHWV�RQ�
WKH�FKDQJLQJ�SDWWHUQV�RI�ERQH�JURZWK�LQ�PRGHUQ�KXPDQV��,W�LV�FOHDU�WKDW�PRGHUQLW\�
ZDV�FHUWDLQO\�D��SURFHVV���7KHUH�LV�QR�FRQVHQVXV��KRZHYHU��DERXW�KRZ�WR�UHFRJQL]H�
LW��,W�FDQ�EH�GHILQHG�XVLQJ�HLWKHU�D�VLJQDWXUH�DUWLIDFW�RI�V\PEROLF�EHKDYLRU��:DGOH\��
������RU�DV�WKH�SUHVHQFH�RI�D�VXLWH�RI�EHKDYLRUV�ZLWK�HWKQRJUDSKLF��DQG�WKHUHIRUH�
PRGHUQ��FRXQWHUSDUWV��.XKQ�DQG�6WLQHU���������

7KHUH�LV�QR��RULJLQDO��KXPDQ�VRFLHW\��DQG�WKH�HDUOLHVW�FXOWXUDO�GLYHUVLW\�JRHV�
EDFN�WR�WKH�PRVW�EDVLF�WHFKQRORJLFDO�GLIIHUHQFHV�RI�WKH�6WRQH�$JH��&ODUN��������
7U\RQ�DQG�0F%UHDUW\���������,QGHHG�WKH�VLJQLILFDQW�GLYHUVLW\�RI�WKH�0LGGOH�6WRQH�
$JH�LV�GHPRQVWUDWHG�E\�UHJLRQDO�GLIIHUHQFHV�LQ�VWRQH�WRRO�LQGXVWULHV�DQG�W\SHV�RI�
VKDSHG�WRROV�DQG�LQ�WKH�SUHVHQFH�RI�WKH�EHDGV��ERQH�WRROV��DQG�RFKUH��ZKLFK�DUH�
DOO�FRQVLGHUHG�LPSRUWDQW�PDUNHUV�RI�PRGHUQ�EHKDYLRUV�RU�LQWHOOHFWXDO�FDSDFLWLHV�
�<HOOHQ���������7KH�LQFRQVLVWHQW�SUHVHQFH�RI�PRGHUQ�DUWLIDFWV�OLNH�ERQH�WRROV�
VXJJHVWV�WKDW�SRSXODWLRQV�ZHUH�VRPHKRZ�ORFDOL]HG�DV�D�UHVXOW�RI�HQYLURQPHQWDO�
FDWDVWURSKH�RU�RWKHU�IDFWRUV��$PEURVH������E���2Q�WKH�RWKHU�KDQG��GLYHUVLW\�FRXOG�
LQGLFDWH�WKDW�IOH[LEOH��PRGHUQ�FXOWXUHV�WKDW�UHVSRQG�WR�HQYLURQPHQWDO�GLYHUVLW\�KDG�
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HYROYHG��&ODUN���������-XVW�DV�WKH�HWKQRJUDSKLF�UHFRUG�VKRZV�GLYHUVLW\��VR�GRHV�
WKH�0LGGOH�6WRQH�$JH��7U\RQ�DQG�0F%UHDUW\���������,I�GLYHUVLW\�ZDV�WKHUH�IURP�
WKH�EHJLQQLQJ��KRZ�GR�\RX�DVVHVV�WKH�UHODWLYH�PRGHUQLW\�RI�GLIIHUHQW�KRPLQLG�
EHKDYLRUV�E\�ORRNLQJ�IRU�GLDJQRVWLF�DUWLIDFWV"�

75$16,7,216�$1'�,17(5$&7,216�

7KH�SUREOHP�RI�WKH�WUDQVLWLRQ�IURP�KXQWLQJ�DQG�JDWKHULQJ�WR�IRRG�SURGXFWLRQ�
KDV�EHHQ�DSSURDFKHG�E\�H[DPLQLQJ�KRZ�HFRQRPLHV�FKDQJHG�WKURXJK�GLIIXVLRQ�DQG�
LQQRYDWLRQ�RI�GRPHVWLFDWHG�SODQW�DQG�DQLPDO�VSHFLHV�DQG�WKH�LQWHUDFWLRQV�RI�KXQWHUV�
DQG�KHUGHU�IDUPHU�RWKHUV��0DQ\�UHYLHZV�RI�WKH�RULJLQV�RI�GRPHVWLFDWHG�SODQWV�DQG�
DQLPDOV�LQ�$IULFD�KDYH�HPSKDVL]HG�WKH�HDUO\�DQG�LQGLJHQRXV�GHYHORSPHQW�RI�IRRG�
SURGXFWLRQ��$QGDK��������GL/HUQLD�DQG�0DQ]L��������+ROO��������6PLWK��������
:HQGRUI��������:HWWHUVWURP���������WKH�LPSDFW�RI�FDWWOH�ERUQH�GLVHDVH��*LIIRUG��
*RQ]DOH]������D���SDWWHUQV�RI�LQGLJHQRXV�GHYHORSPHQW�DQG�GLIIXVLRQ��WKH�UROH�
RI�DULG�DQG�XQSUHGLFWDEOH�HQYLURQPHQW��DQG�WKH�HYLGHQFH�RI�HDUO\�GRPHVWLFDWHG�
SODQW�IRRGV�LQ�$IULFD��%OHQFK�DQG�0DF'RQDOG��������%RZHU��������+DUODQ��������
0DUVKDOO��������������0DUVKDOO�DQG�+LOGHEUDQG��������<RXQJ�DQG�7KRPSVRQ��
�������+HUH��,�GLUHFW�P\�DWWHQWLRQ�WR�WKH�SUREOHP�RI�WKH�HWKQRJUDSKLF�UHFRUG�RI�
KXQWHU�JDWKHUHUV�DQG�IRRG�SURGXFHUV��IURP�WKH�SHUVSHFWLYH�RI�XQGHUVWDQGLQJ�WKH�
SURFHVV�RI�WKH�DGRSWLRQ�RI�IRRG�SURGXFWLRQ�DQG�IURP�WKH�SHUVSHFWLYH�RI�XQGHU��
VWDQGLQJ�KXQWHU�JDWKHUHU�IRRG�SURGXFHU�LQWHUDFWLRQ��

7KH�(WKQRJUDSK\�RI�)RUDJHU�)RRG�3URGXFHU�7LHV��7KH�6\PELRVLV�0RGHO�

+XQWHU�JDWKHUHUV�SHUVLVWHG�LQWR�WKH���WK�FHQWXU\�LQ�PDQ\�SDUWV�RI�$IULFD��
(WKQRJUDSK\�DQG�KLVWRU\�WHOO�RI�PDQ\�SURFHVVHV�E\�ZKLFK�WKH�GHVFHQGDQWV�RI�ODWHU�
6WRQH�$JH�KXQWHU�JDWKHUHUV�FRQWLQXHG�IRUDJLQJ�SUDFWLFHV�EXW�VKDULQJ�WKHLU�WHUUL��
WRULHV�ZLWK�IRRG�SURGXFLQJ�QHLJKERUV��FKDQJLQJ�WKHLU�IRRG�JHWWLQJ�VWUDWHJLHV�DQG�
VRFLDO�LQWHUDFWLRQV�WR�LQFUHDVH�FRPSOHPHQWDULW\�DQG�H[FKDQJH��%DLOH\�DQG�$XQJHU��
�������+XQWLQJ�SHRSOHV�UHRULHQWHG�WKHLU�DOOLDQFHV�WR�LQFOXGH�IRRG�SURGXFLQJ�NLQ��
ILFWLYH�NLQ��IULHQGV��WUDGLQJ�SDUWQHUV��DQG�SDWURQV��.HQW������F��/HDFRFN�DQG�/HH��
������6FKULUH��������:LHVVQHU���������7KH�PRVW�ZLGHVSUHDG�PRGHO�RI�IRUDJHU�IRRG�
SURGXFHU�LQWHUDFWLRQ�KDV�HPSKDVL]HG�WKH�V\PELRVLV�EHWZHHQ�KXQWLQJ�VRFLHWLHV�DQG�
WKH�KHUGLQJ�DQG�IDUPLQJ�VRFLHWLHV�LQ�WKHLU�LQWHUVWLFHV��6WUDWHJLHV�RI�V\PELRVLV�LQ��
FOXGH�FRUHVLGHQFH��LQWHUPDUULDJH��DQG�LQWHQVLYH�H[FKDQJHV�RI�ODERU�DQG�IRRG�ZLWK�
DOOLHG�IDUPHUV��

7KH�KXQWHU�JDWKHUHUV�RI�WKH�FHQWUDO�$IULFDQ�UDLQIRUHVWV�KDYH�EHHQ�WKH�PRVW�
LPSRUWDQW�PRGHOV�RI�V\PELRVLV��7KH\�LQFOXGH�PRUH�WKDQ����HWKQLF�JURXSV�RI�FHQWUDO�
$IULFDQ�KXQWLQJ�VRFLHWLHV�ZKR�DUH�DOOLHG�ZLWK�YLOODJH�GZHOOLQJ�IDUPHUV��7KH\�RIWHQ�
VKDUH�PDQ\�DVSHFWV�RI�FXOWXUH�DQG�EHOLHI�EXW�LQ�PDQ\�FDVHV�UHIHU�WR�WKHPVHOYHV�DV�
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IDUPHUV�DQG�KXQWHUV��GHPRQVWUDWLQJ�WKDW�WKHLU�HFRQRPLF�GLIIHUHQFHV�KDYH�D�ORW�WR�
GR�ZLWK�PDLQWDLQLQJ�VLWXDWLRQDO�ERXQGDULHV��%DLOH\��������������*ULQNHU��������
.¸KOHU�DQG�/HZLV��������7XUQEXOO���������$OWKRXJK�KXQWHUV�DUH�RIWHQ�GHSHQGHQW�
RQ�H[FKDQJH�RSSRUWXQLWLHV�ZLWK�IDUPHUV��6PLWK���������WKH\�PDLQWDLQ�D�GLVWLQFW�
FXOWXUDO�LGHQWLW\�RXW�RI�VLJKW�RI�WKHLU�IRRG�SURGXFLQJ�DOOLHV�RU�SDWURQV��%URRNV��
������&URQN�DQG�'LFNVRQ��������.DVVDP��������.¸KOHU�DQG�/HZLV���������(FR��
QRPLF�H[FKDQJH�VRPHWLPHV�HQWDLOV�DGRSWLQJ�WHFKQRORJLHV�DQG�VRFLDO�IRUPV�WKDW�
PLPLF�WKRVH�RI�QHDUE\�IRRG�SURGXFHUV��DOORZLQJ�LQWHUDFWLRQ�ZLWK�WKHP�DV�FRPSR��
QHQW�VHJPHQWV�ZKLOH�DW�WKH�VDPH�WLPH�PDLQWDLQLQJ�GLVWLQFW�FXOWXUDO�SHUVRQDH��7KH�
2NLHN�DQG�RWKHU�:DQGRURER�LQ�PRQWDQH�HDVWHUQ�$IULFD�KXQWHG�VPDOO�PDPPDOV��
KXVEDQGHG�EHHV��DQG�FROOHFWHG�DQG�WUDGHG�KRQH\�WR�WKH�0DDVDL�DQG�1DQGL��WKHUHE\�
HVWDEOLVKLQJ�DQ�HFRQRPLF�UHODWLRQVKLS�ZLWK�WKHLU�SDVWRUDOLVW�QHLJKERUV��%ODFNEXUQ��
�������������7KH�VLPLODULW\�EHWZHHQ�2NLHN�DQG�0DDVDL�LQVWLWXWLRQV�DOVR�H[WHQGV�WR�
WKH�LGHD�RI�SULYDWH�SURSHUW\��2NLHN�EHHKLYHV�ZHUH�GHHPHG�OLQHDJH�SURSHUW\�SDVVHG�
GRZQ�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ��LQ�WKH�VDPH�ZD\�WKDW�0DDVDL�LQKHULW�FDWWOH��,Q�
WKH�2NLHN�FDVH��KRZHYHU��WKH�SUDFWLFH�RI�RZQHUVKLS�PDLQWDLQV�D�VWUXFWXUDO�SDUDOOHO�
WR�DQ�LQVWLWXWLRQ�RI�WKH�GRPLQDQW�VRFLHW\�ZKLOH�UHWDLQLQJ�D�VHSDUDWH�HWKQLF�IRUDJLQJ�
LGHQWLW\��3DWULOLQHDO�JURXS�RZQHUVKLS�RI�KRQH\�KLYHV�FRXOG�KDYH�EHHQ�DGRSWHG�DV�
D�UHVXOW�RI�FXOWXUDO�LQWHUDFWLRQ�ZLWK�SDVWRUDOLVWV�RU�PD\�EH�SDUWO\�DQ�LQGLJHQRXV�
GHOD\HG�UHWXUQ�SUDFWLFH��$PEURVH���������

$UFKDHRORJLFDO�&DVHV�RI�6\PELRVLV�

7KH�V\PELRVLV�PRGHO�KDV�EHHQ�DSSOLHG�WR�PDQ\�GLIIHUHQW�DUFKDHRORJLFDO�
FDVHV�RI�LQWHUDFWLRQ��5RFN�DUW�DQG�KDELWDWLRQ�VLWHV�KDYH�EHHQ�WKH�IRFXV�RI�VWXG\�
LQ�VXE�6DKDUDQ�$IULFD��GHPRQVWUDWLQJ�LQWHUDFWLRQV�VLPLODU�WR�WKRVH�NQRZQ�HWKQR��
JUDSKLFDOO\��6RPHWLPHV��FRPPXQLWLHV�PD\�KDYH�KDG�OLWWOH�LQ�FRPPRQ�DQG�OLWWOH�
FRQWDFW��WKH\�UHPDLQHG�HVWUDQJHG�DFURVV�IURQWLHUV�LQ�PDQ\�DUHDV��VXFK�DV�VHD�FRDVWV�
�3DUNLQJWRQ�DQG�+DOO��������7KRUS���������,Q�RWKHUV��DUFKDHRORJ\�KDV�DUJXHG�IRU�
FRQWDFW�DQG�H[FKDQJH�LQ�WKH�IRUP�RI�FHUDPLFV��LURQ�RUH��RU�GLYLQDWLRQ�ERQHV�IRXQG�
RQ�KXQWHU�JDWKHUHU�VLWHV��0D]HO��������0HUFDGHU�HW�DO��������:DONHU�DQG�7KRUS��
������DQG�VWRQH�WRROV��ZLOG�DQLPDO�ERQH��RU�RVWULFK�HJJVKHOO�EHDGV�RQ�IDUPHU�VLWHV�
�0D]HO��������0RUULV��������:DGOH\���������

'HQERZ��������KDV�DUJXHG�WKDW�WKH�SUHVHQFH�RI�VWRQH�WRROV�DQG�ZLOG�IDXQDO�
UHPDLQV�DW�IDUPHU�WRZQV�LQ�WKH�.DODKDUL�VXFK�DV�1TRPD�DQG�7RXWVZH�VXJJHVWV�
IRUDJHU�WUDGH�RU�ODERU�DV�KLGH�ZRUNHUV��6LPLODUO\��DW�:KLWH�3DLQWLQJV�5RFNVKHLWHU��
KXQWHU�JDWKHUHU�H[FKDQJH�ZLWK�QHDUE\�IDUPHUV�ZDV�LGHQWLILHG�E\�WKH�SUHVHQFH�RI�
FHUDPLFV�DQG�LURQ�DUWLIDFWV��VHPLSUHFLRXV�URFN�PD\�KDYH�EHHQ�PLQHG�IRU�H[FKDQJH��
DQG�KLGHVFUDSLQJ�PD\�KDYH�WDNHQ�SODFH�IRU�H[FKDQJH��0XUSK\�HW�DO��������VHH�
DOVR�:DGOH\���������

,Q�6RXWK�$IULFD��WKH�7KXNHOD�%DVLQ�DQG�&DOHGRQ�9DOOH\V�KDYH�D�ULFK�UHFRUG�RI�
IRUDJHU�IDUPHU�LQWHUDFWLRQV�WKDW�GHPRQVWUDWHV�WKH�VSUHDG�RI�IDUPLQJ�SRSXODWLRQV��
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HVSHFLDOO\�DIWHU�$'�������0LWFKHOO��������S��������7KH�UHODWLRQVKLSV�EHWZHHQ�WKHVH�
JURXSV�DUH�WKRXJKW�WR�KDYH�EHHQ�DQG�EDODQFHG�DURXQG�WUDGH��DOWKRXJK�VRPHWLPHV�
IRUDJHUV�SURYLGHG�ODERU�IRU�DJULFXOWXUDO�JRRGV��$QRWKHU�GRFXPHQWHG�SURFHVV�LV�
WKH�VLPLODULW\�LQ�UHOLJLRXV�EHOLHIV�EHWZHHQ�IRUDJHUV�DQG�IDUPHUV�LQ�URFN�DUW�DQG�LQ�
WKH�IDUPHU�DSSURSULDWLRQ�RI�IRUDJHU�VDFUHG�VLWHV��+DPPRQG�7RRNH��������:DONHU��
�������)LQDOO\��IDUPHUV�PD\�KDYH�GLVUXSWHG�WKH�ODQG�XVH�SDWWHUQV�RI�IRUDJHUV�DQG�
GLVSODFHG�WKHP��+DOO�DQG�6PLWK��������/RXEVHU�DQG�/DXUHQV��������:DGOH\���������

6RPH�KXQWHU�JDWKHUHUV�SHUVLVWHG�IRU�PLOOHQQLD��HLWKHU�LQ�LQWHUDFWLRQ�RU�VHS��
DUDWHG�E\��IURQWLHU��EDUULHUV�WR�FRQWDFW��EXW�PRVW�VWXGLHV�KDYH�HPSKDVL]HG�WKDW�
K\SHUJ\Q\��SROLWLFDO�VXEVHUYLHQFH��DQG�H[FKDQJH�GLVJXLVH�WKH��SRLVRQ�SLOO��RI�
DVVLPLODWLRQ��%DLOH\��������&URQN��������0RUULV��������9DQVLQD��������EXW�VHH�
*LIIRUG�*RQ]DOH]������E���7KH�VWXG\�RI�V\PELRVLV�PRUH�RIWHQ�WKDQ�QRW�HQGV�ZLWK�
WKH�UHSODFHPHQW�RI�IRUDJLQJ�ZLWK�IRRG�SURGXFWLRQ��D�JUDGXDO�FDSLWXODWLRQ�WR�D�PRUH�
SROLWLFDOO\�GRPLQDQW�DQG�SURGXFWLYH�ZD\�RI�OLIH��

3UREOHPV�ZLWK�WKH�6\PELRVLV�0RGHO�

$W�ILUVW�EOXVK��WKH�DUFKDHRORJLFDO�VWXG\�RI�KXQWHU�KHUGHU�IDUPHU�LQWHUDFWLRQV�
VKRXOG�EH�D�IDLUO\�VWUDLJKWIRUZDUG�DIIDLU��6LWHV�ZLWK�HYLGHQFH�RI�ZLOG�IRRG�SUR��
FXUHPHQW�PLJKW�EH�HDVLO\�GLIIHUHQWLDWHG�IURP�WKRVH�RI�IRRG�SURGXFHUV��DQG�WUDGHG�
DUWLIDFWV�VKRXOG�WHOO�XV�RI�UHODWLRQVKLSV�RI�H[FKDQJH��,Q�PDQ\�FDVHV��WKRXJK��WKH�
FULWHULD�IRU�GHILQLQJ�KXQWHUV�DQG�GLIIHUHQWLDWLQJ�KXQWHUV�IURP�IDUPHUV�DQG�KHUGHUV�
KDYH�EHHQ�FRQWHVWHG�DQG�LQFRQVLVWHQWO\�DSSOLHG��LGHQWLILFDWLRQ�RI�IDXQDO�UHPDLQV�LV�
DOVR�D�SUREDELOLVWLF�DIIDLU��0LWFKHOO��������<HOOHQ�DQG�%URRNV���������3RWWHU\��WKH�
NHHSLQJ�RI�OLYHVWRFN��DQG�PHWDO�WRRO�SURGXFWLRQ�PD\�QRW�EH�WKH�H[FOXVLYH�GRPDLQ�
RI�IDUPHUV�RU�%DQWX�VSHDNHUV��IXUWKHUPRUH��IDUPHUV�DOVR�KXQW�DQG�PDNH�VWRQH�WRROV��
VR�WKH�XVH�RI�DUWLIDFW�W\SHV�DV��PDUNHUV��RI�RQH�RU�WKH�RWKHU�HFRQRP\�LV�VXVSHFW�
�0��+DOO��������+ROO��������.L\DJD�0XOLQGZD��������.OLHPDQQ��������0DSXQGD��
������0D]HO��������0LWFKHOO��������S��������

3UREOHPV�LQ�LGHQWLI\LQJ�KHUGHUV�DQG�IDUPHUV�KDYH�DOVR�PDGH�WKH�DUFKDHRORJ��
LFDO�LGHQWLILFDWLRQ�RI�KLVWRULFDOO\�NQRZQ��JURXSV��GLIILFXOW��,Q�VRXWKHUQ�$IULFD��IRU�
H[DPSOH��HDUO\�(XURSHDQV�ZURWH�RI�6RDTXD�RU�EXVKPDQ�KXQWHUV�DV�GLVWLQFW�IURP�
.KRHQNKRHQ�KHUGHUV��,Q�WKH�VRXWKHUQ�DQG�ZHVWHUQ�&DSH�3URYLQFH�RI�6RXWK�$IULFD��
(OSKLFN��������DUJXHG�WKDW�.KRHNKRHQ�KHUGHUV�DQG�6DQ�RU�6RDTXD�KXQWHUV�ZHUH�
DFWXDOO\�ULFK�DQG�SRRU�RI�WKH�VDPH�VRFLHWLHV��$UFKDHRORJLVWV�WRR�GHEDWH�WKH�YDOLGLW\�
RI�WKH�KXQWHU�KHUGHU�GLVWLQFWLRQ��$W�2XGHSRVW��WKH�'XWFK�(DVW�,QGLD�&RPSDQ\
V�
WUDGLQJ�FRORQ\��6FKULUH�DQG�'HDFRQ��������IRXQG�:LOWRQ�W\SH�WRROV�W\SLFDO�RI�ODWHU�
6WRQH�$JH�IRUDJHUV��UHFRUGHG�HYLGHQFH��KRZHYHU��DUJXHV�WKDW�WKHVH�ZHUH�WKH�WRROV�
RI�.KRHQNKRH��6FKULUH�DQG�'HDFRQ�DUJXHG�WKDW�WKHVH�ZHUH�QRW�WZR�GLVWLQFW�VRFL��
HWLHV�EXW�RQH��6PLWK�HW�DO���������DUJXHG�WKH�FRQWUDU\�EDVHG�RQ�RWKHU�6DOGDQKD�%D\�
VLWHV�DQG�VRPH�IXUWKHU�LQODQG���KHUGHU��VLWHV�DW�.DVWHHOEHUJ�KDG�ODUJH�QXPEHUV�RI�
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VKHHS�DQG�VHDO�UHPDLQV��IHZ�IRUPDO�VWRQH�WRROV��SRWWHU\��DQG�ODUJH�RVWULFK�HJJVKHOO�
EHDGV��ZKLOH��KXQWHU��VLWHV�VXFK�DV�:LWNOLS�KDYH�IHZ�GRPHVWLF�IDXQDO�UHPDLQV�RU�
SRWWHU\��PDQ\�VWHHQERN��PRUH�IRUPDO�WRROV��DQG�VPDOO�RVWULFK�HJJVKHOO�EHDGV���
EHDG�VL]H�GLIIHUHQFHV�LQ�SDUWLFXODU�VXJJHVW�GLIIHUHQW�FXOWXUDO�DIILQLWLHV�RI�WKH�WZR�
JURXSV��6PLWK�HW�DO����������2WKHUV�KDYH�FRXQWHUHG�WKDW�JLYHQ�WKH�ZLGH�YDULDWLRQ�
LQ�EHDG�VL]H�DQG�UHODWLYH�SURSRUWLRQ�RI�GRPHVWLF�WR�ZLOG�IDXQD�UHPDLQV�IRXQG�DW�
WKHVH�VLWHV��DQ\�VRUW�RI�GHILQLWH�DWWULEXWLRQ�WR�HLWKHU�.KRHNKRHQ�RU�6DQ�VHWWOHPHQW�
LV�GLIILFXOW�WR�PDNH��6DGU�HW�DO�� ������6FKULUH��������:DGOH\������E���6DGU�HW�DO�
V�
PRUH�H[WHQVLYH�H[FDYDWLRQ��6DGU�HW�DL�� ������ DW�VL[�.DVWHHOEHUJ�VLWHV�GHPRQ��
VWUDWHV�WKDW�DOO�VLWHV��HYHQ�SUHVXPHG�KXQWHU�VLWHV��FRQWDLQ�VLJQLILFDQW�SURSRUWLRQ�
RI�VKHHS�UHPDLQV��6DGU�HW�DO� ������� VXJJHVW�WKDW�VRPH�VLWHV�ZHUH�EULHI�FDPSV�
RI�LQODQG�IRUDJHUV�ZLWK�VKHHS�GDWLQJ�WR�WKH�HDUO\�ILUVW�PLOOHQQLXP�$'��ZKR�DOVR�
KXQWHG�VWHHQERN��DQG�D�VHFRQG�JURXS�RI�VLWHV�GDWHV�WR�WKH�ODWH�ILUVW�PLOOHQQLXP�
$'�DQG�VKRZV�KHUGHU�IRUDJHUV�ZKR�DOVR�KXQWHG�VHDOV�DQG�VKHOOILVK��%\�WKH�HDUO\�
VHFRQG�PLOOHQQLXP��VRPH�RI�WKHVH�VKRUHOLQH�JURXSV�EHJDQ�WR�IRFXV�RQ�VHDOLQJ�
DQG�VKHHSKHUGLQJ��7KHVH�WZR�JURXSV��� RQH�SUDFWLFLQJ�ERWK�KHUGLQJ�DQG�IRUDJLQJ�
PRVWO\�LQ�LQODQG�UHJLRQV��DQG�DQRWKHU�FRDVWDO�VHW�RI�VHGHQWDU\�IRUDJHU�KHUGHUV�ZKR�
DOVR�H[SORLWHG�ILVK�DQG�VKHOOILVK��� DUH�QRW�GLVWLQFW�LQ�WHUPV�RI�PDWHULDO�FXOWXUH��

6DGU�HW�DO� �������QRWH�WKDW�KXQWHU�JDWKHUHU�WHFKQRORJ\�DQG�GLHWV�DFURVV�VRXWK��
HUQ�$IULFD�KDG�EHHQ�TXLWH�YDULDEOH�HYHQ�EHIRUH�WKH�LQWURGXFWLRQ�RI�KHUGLQJ�LQWR�WKH�
DUHD�DQG�KDG�LQFOXGHG�VHDO�H[SORLWDWLRQ�DQG�WKH�XVH�RI�QRQIRUPDO�WRROV�LQ�GLIIHUHQW�
DUHDV��,Q�VLPLODU�FDVHV�IURP�WKH�QRUWKHUQ�&DSH�3URYLQFH�RI�6RXWK�$IULFD��%HDXPRQW�
HW�DO� �������DQG�3DUVRQV��������GLVWLQJXLVKHG�KXQWHUV�DQG�KHUGHUV�EDVHG�RQ�WKHLU�
OLWKLF�DVVHPEODJHV�DQG�SRWWHU\�RQ�VLWHV�LQ�WKH�VDPH�DUHD�WKDW�ODFN�ERQH�RU�SODQW�
HYLGHQFH�RI�HFRQRP\��7KH�6ZDUWNRS�,QGXVWU\��DWWULEXWHG�WR�KXQWHU�JDWKHUHUV��KDV�
EDFNHG�EODGHV�RQ�ILQH�JUDLQHG�UDZ�PDWHULDOV�DQG�JUDVV�WHPSHUHG�FHUDPLFV��DQG�WKH�
'RRUQIRQWHLQ�,QGXVWU\��DWWULEXWHG�WR�KHUGHUV��KDV�LQIRUPDO�WRROV�RQ�SRRU�TXDOLW\�
UDZ�PDWHULDOV�DQG�DEXQGDQW�FHUDPLFV�ZLWK�JULW�WHPSHU��PDQ\�GHFRUDWHG��3ODFHG�
LQ�FRQWH[W��WKHVH�VLWHV�VKRZ�WKDW�WZR�JURXSV�ZLWK�GLIIHUHQW�OLWKLF�DQG�FHUDPLF�WUD��
GLWLRQV�FRH[LVWHG�DW�OHDVW�IRU�D�WLPH��+RZHYHU��JUHDWHU�WLPH�GHSWK�KDV�VKRZQ�WKDW�
ERWK�WKHVH�ZDUHV�PD\�KDYH�D�FRPPRQ�RULJLQ��PDNLQJ�XQFHUWDLQ�WKH�ORQJ�WHUP�
UHODWLRQVKLS�EHWZHHQ�KXQWHUV�DQG�KHUGHUV�DQG�VHHPLQJO\�VXSSRUWLQJ�D�UHYLVLRQLVW�
SHUVSHFWLYH��%ROORQJ�DQG�6DPSVRQ��������%ROORQJ�HW�DO�� �������

$OWKRXJK�WKH�XVH�RI�WHUPV�WKDW�GHVFULEH�HFRQRPLF�SUDFWLFHV��IRUDJHU��IDUPHU��
KHUGHU��LV�RIWHQ�D�FRQYHQLHQW�ODEHO�LQ�WKH�DUFKDHRORJ\�RI�UHJLRQDO�PRVDLFV��WKH\�
DOVR�WHQG�WR�GLVJXLVH�VLJQLILFDQW�YDULDELOLW\�DQG�RYHUODS�LQ�WHUPV�RI�MXVW�KRZ�
GLIIHUHQW�IRRG�SURGXFWLRQ�UHDOO\�LV�IURP�KXQWLQJ�DQG�JDWKHULQJ��7KLV�LV�SURED��
EO\�WUXH�LQ�SDUWLFXODU�FDVH� VWXGLHV�RI�LQWHUDFWLRQ��ZKHUH�ZH�FDQ�VWDUW�IURP�WKH�
SURSRVLWLRQ�WKDW�SHRSOH�ZKR�OLYH�LQ�DQ�DUHD�IRU�D�JLYHQ�DPRXQW�RI�WLPH�HVVHQ��
WLDOO\�VKDUH�D�IDPLOLDU�VWRUH�RI�NQRZOHGJH��ERWK�HFRORJLFDO�DQG�FXOWXUDO��0��+DOO��
������0DF(DFKHUQ���������7KH�SUHVHQW��DQG�VLWXDWLRQDO��GLVWLQFWLYHQHVV�RI�IDUP��
HUV��KHUGHUV��DQG�IRUDJHUV�LQ�$IULFD�PD\�EH�D�UHFHQW�SKHQRPHQRQ��D�SURGXFW�RI�
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LQWHUDFWLRQ�DQG�HVSHFLDOO\�FRORQLDO�KLVWRU\�UDWKHU�WKDQ�D�SUHWH[W�WR�LW��.OLHPDQQ��
������0DF(DFKHUQ���������

7KH�V\PELRVLV�PRGHO�WKDW�H[SODLQV�H[FKDQJH�DQG�LQWHUDFWLRQ�EHWZHHQ�KXQWHU��
JDWKHUHUV�DQG�IRRG�SURGXFHUV�HPSKDVL]HV�WKH�FRQWUDVWV�EHWZHHQ�KXQWHUV�DQG�IDUP��
HUV�WKDW�PDNH�WKHLU�FRRSHUDWLRQ�PXWXDOO\�EHQHILFLDO��HVSHFLDOO\�WKH�WUDGLQJ�RI�ZLOG�
IRRGV�IRU�DJULFXOWXUDO�SURGXFWV��6XSSRVHGO\��$IULFDQ�KXQWHU�JDWKHUHUV�DUH�RIWHQ�
GUDZQ�LQWR�H[FKDQJH�UHODWLRQVKLSV�EHFDXVH�RI�WKHLU�LQDELOLW\�WR�PDQDJH�WKH�OHDQ�
WLPHV�WKURXJK�IRRG�VWRUDJH�RU�VRPH�RWKHU�GHOD\HG�UHWXUQ�VWUDWHJ\��(WKQRJUDSK��
LFDOO\��WKH�+DG]D�DQG�6DQ�KDUYHVWHG�IRRGV�IRU�LPPHGLDWH�FRQVXPSWLRQ�RU�XVH��
,PPHGLDWH�UHWXUQ�HFRQRPLHV�DUH�FDXVDOO\�OLQNHG�WR�HJDOLWDULDQLVP�DQG�VKDULQJ�
�:RRGEXUQ���������ZKHUHDV�GHOD\HG�UHWXUQ�SUDFWLFHV��� LQYHVWPHQW�LQ�WHFKQRORJLHV�
RU�ODERU�WKDW�SURGXFH�IXWXUH�UHWXUQV��VWRUDJH��RU�HYHQ��WKH�LPSURYHPHQW�RU�LQFUHDVH��
�:RRGEXUQ��������RI�ZLOG�SURGXFWV��� VRZ�WKH�VHHGV��VR�WR�VSHDN��RI�LQHTXDOLW\��
,Q�RWKHU�ZRUGV��LQ�WKH�FODVVLF�$IULFDQ�HWKQRJUDSKLF�FDVHV��VKDULQJ�LV�D�OHYHOLQJ�
PHFKDQLVP�WKDW�OLPLWV�WKH�GHYHORSPHQW�RI�DJULFXOWXUH��6KDULQJ�UXOHV�UHVWULFW�WKH�
LQYHVWPHQW�QHFHVVDU\�IRU�PDQDJHPHQW�SUDFWLFHV��

,Q�FRQWUDVW�ZLWK�HWKQRJUDSKLF�FDVHV��WKH�DUFKDHRORJLFDO�HYLGHQFH�RI�GHOD\HG��
UHWXUQ�SUDFWLFHV�LV�ZLGHVSUHDG�UDWKHU�WKDQ�UDUH�LQ�$IULFD��+XQWHU�JDWKHUHU�VWUDWHJLHV�
RI�HQYLURQPHQWDO�PDQDJHPHQW�LQFOXGH�WHQGLQJ��VRZLQJ��DQG�PDQDJLQJ�PRUSKR��
ORJLFDOO\�ZLOG�JUDLQV�RU�EXUQLQJ�JURZLQJ�DUHDV��.HHOH\��������������6PLWK���������
+XQWHU�JDWKHUHUV��GRPHVWLFDWH��DQG�FKDQJH�WKHLU�ODQGVFDSHV�WKURXJK�VXFK�SUDF��
WLFHV��/DGHQ��������<HQ���������7KH�$IULFDQ�DUFKDHRORJLFDO�UHFRUG�LV�ULFK�ZLWK�
H[DPSOHV�RI�IRUDJHU�H[SHULPHQWDWLRQ�ZLWK�LQWHQVLILFDWLRQ�DQG�FRQWURO�RI�SODQW�DQG�
DQLPDO�VSHFLHV��(YLGHQFH�RI�SODQW�IRRG�UHPDLQV�IURP�DUFKDHRORJLFDO�VLWHV�LV�QR��
WRULRXVO\�VSDUVH��VR�WKH�VWXG\�RI�WKH�XVH�RI�SODQWV�LQ�$IULFD�UHPDLQV�LQ�LWV�LQIDQF\�
�%UDQGW�HW�DO� ������+LOGHEUDQG��������YDQ�GHU�9HHQ���������,PSRUWDQW�SODQW�IRRG�
VSHFLHV�LQFOXGH�FRUPV��URRWV��RLO�ULFK�QXWV��DQG�VR�RQ��'HDFRQ��������������.DSODQ��
������2SSHUPDQ�DQG�+\GHQUHLFK��������:DONHU������D���0RUH�IUHTXHQWO\�LQ�WKH�
$IULFDQ�DUFKDHRORJLFDO�UHFRUG��WKH�RQO\�HYLGHQFH�ZH�KDYH�RI�SODQW�XWLOL]DWLRQ�LV�
WKH�HTXLSPHQW�XVHG�WR�SURFHVV�RU�FRRN�VHHGV�RU�QXWV��/\RQV�DQG�'
�$QGUHD���������
6XFK�LPSOHPHQWV�LQFOXGH�JULQGLQJ�DUHDV��ERUHG�VWRQHV��DQG�FRRNLQJ�DUHDV��'DYLG��
������-��'HDFRQ��������:DONHU������D���%\�������\HDUV�DJR�DW�WKH�1DEWD�3OD\D�
DQG�IXUWKHU�VRXWK�DORQJ�WKH�6XGDQHVH�1LOH��GLHWV�ZHUH�HQKDQFHG�E\�D�EURDG�VSHF��
WUXP�RI�VHHG�JUDLQV�VXFK�DV�VRUJKXP��+LOOPDQ��������:DV\OLNRZD�HW�DO����������
+XVEDQGLQJ�RI�WKHVH�VHHGV�LQFOXGHG�UHDSLQJ��VWRUDJH��SXUSRVHIXO�VRZLQJ��WHQGLQJ�
DQG�ZHHGLQJ�DURXQG�WKHVH�RVWHQVLEO\�ZLOG�FHUHDOV��VHOHFWLRQ�DQG�KDUYHVW�PHWKRGV�
GLG�QRW�OHQG�WKHPVHOYHV�WR�HQFRXUDJLQJ�PRUSKRORJLFDO�FKDQJH�LQ�WKH�SODQW�LWVHOI�
�+DDODQG���������������������6XFK�SUDFWLFHV�ODVWHG�IRU�PRUH�WKDQ�������\HDUV�EH��
IRUH�PRUSKRORJLFDO�FKDQJHV�JDYH�ULVH�WR�WKH�ILUVW�GRPHVWLFDWHG�VRUJKXP��$PEODUG�
DQG3HUQHV��������+ROO������������D������E���

7KH�WURSLFDO�UDLQIRUHVWV�DUH�DOVR�ULFK�LQ�HYLGHQFH�RI�LQWHQVLILHG�IRUDJLQJ�
OLIHVW\OHV��%HWZHHQ�������DQG�������\HDUV�DJR��IRUDJHUV�OLYLQJ�LQ�FHQWUDO�*KDQD�
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QRW�RQO\�FRQVXPHG�ODQG�VQDLOV��DV�HYLGHQFHG�E\�GHSRVLWV�FRQWDLQLQJ�GLVFDUGHG�VQDLO�
VKHOO��EXW�IUXLWV��RLO�SDOP�DQG�&DQDULXP�VFKZHLQIXUWKLL��LQGLFDWHG�E\�HQGRFDUSV�
DQG�VHHG�KXVNV��DV�ZHOO�DV�WKH�PHDW�RI�DUERUHDO�SULPDWHV�DQG�ODUJH�UHSWLOHV��7KH�RLO�

SDOP�SOD\HG�D�VLJQLILFDQW�UROH�LQ�WKH�PDLQWHQDQFH�RI�IRUHVW�SRSXODWLRQV��ZKR�YHU\�
HDUO\�SUDFWLFHG�WKHLU�SURWHFWLRQ��/DYDFKHU\��������6WDKO���������/DYDFKHU\��������
VXJJHVWV�WKH�PDQDJHPHQW�RI�RLO�SDOP�DQG�RWKHU�WUHHV�GHYHORSHG�LQWR�V\VWHPDWLF�
�DUERULFXOWXUH��EDVHG�RQ�UHSODQWLQJ�DQG�WHQGLQJ�RI�WKHVH�WUHHV�LQ�GHVLUHG�DUHDV��
$W�.XUVDNDWD�LQ�1LJHULD��FROOHFWHG�ZLOG�FHUHDO�JUDLQV�ZHUH�FRPPRQ��GRFXPHQWHG�
EHJLQQLQJ�IURP�������\HDUV�DJR��.OHH�DQG�=DFK���������

'HOD\HG�UHWXUQ�VWUDWHJLHV�SUREDEO\�DOVR�DSSOLHG�WR�DQLPDOV��DOWKRXJK�WKH�HYL��
GHQFH�RI�WKLV�LV�PRUH�GLIILFXOW�WR�JOHDQ�DQG�FRXOG�LQYROYH�KXQWLQJ�WHFKQLTXHV��SUH\�
VHOHFWLRQ�E\�DJH�RU�JHQGHU��DQG�UHPRYDO�RI�QRQHFRQRPLFDO�FRPSHWLWRUV�RU�SUHGD��
WRUV��0DUHDQ���������$QRWKHU�GHOD\HG�UHWXUQ�VWUDWHJ\�ZLWK�UHIHUHQFH�WR�DQLPDOV�
LV�SHQ�IHHGLQJ�LQ�SUHSDUDWLRQ�IRU�VODXJKWHU��GL/HUQLD���������������:LOG�%DUEDU\�
VKHHS�ZHUH�FRQWDLQHG�DW�WKH�8DQ�$IXGD�FDYH�LQ�VRXWKZHVWHUQ�/LE\D�DQG�IDWWHQHG�
IRU�D�SODQQHG�VODXJKWHU��SHUKDSV�DQWLFLSDWLQJ�D�SHULRG�RI�IRRG�VKRUWDJH��GL/HUQLD��
�������7KH�FDYH�LV�HYLGHQFH�RI�H[SHULPHQWDWLRQ�ZLWK�DQLPDO�KXVEDQGU\��GL/HUQLD��
�������

-XVW�DV�KXQWHU�JDWKHUHUV�GRPHVWLFDWH�WKHLU�ODQGVFDSH�DQG�LQYHVW�LQ�IXWXUH�

\LHOGV��VR�WRR�GR�UHODWLYHO\�XQPDQDJHG�UHVRXUFHV�SOD\�D�UROH�LQ�WKH�GLHWV�RI�IDUP��
HUV��:LOG�SODQW�IRRG�SURFXUHPHQW�FRQWLQXHV�WR�IRUP�D�ODUJH�SRUWLRQ�RI�WKH�GLHW�
RI�PRGHUQ�$IULFDQV��7XELDQD�DQG�7XELDQD���������,Q�WKH�WURSLFDO�UDLQIRUHVW��IRU�
LQVWDQFH��IDUP�SURGXFWV�PDGH�XS�RQO\�����RI�WKH�GLHW�ZHOO�LQWR�WKH���WK�FHQWXU\�
�9DQVLQD�������������S�������$�IXUWKHU�SUREOHP�LV�GLVWLQJXLVKLQJ�GRPHVWLF�IURP�
ZLOG�IRRGV��0DQ\�$IULFDQ�SODQW�IRRG�VSHFLHV�H[LVW�LQ�D�VHPLGRPHVWLFDWHG�UHODWLRQ��

VKLS�ZLWK�KXPDQV�WKDW�GHILHV�WKH�IRUDJHU�IDUPHU�GLFKRWRP\��LQFOXGLQJ�$E\VVLQLDQ�
RDWV��$YHQD�DE\VVLQLFD���*XLQHD�PLOOHW��%UDFKLDULD�GHIOH[D���ZLOG�$IULFDQ�ULFH�
�2U\]D�JODEHUULPD���DQG�VDIX�SOXP��3DFK\OREXV�HGXOLV���ZLOG�IRRG�SODQWV�WHQGHG�
EXW�QRW�FXOWLYDWHG�HVSHFLDOO\�DV�D�IDPLQH�RSWLRQ��+DUODQ���������2YHU����VSHFLHV�RI�
ZLOG�JUDVV�VHHGV�DUH�FRPPRQO\�KDUYHVWHG�LQ�$IULFD��-DUGLQ���������DQG�VHPLGRPHV��
WLFDWH�WUHHV�DUH�YHU\�LPSRUWDQW��LQFOXGLQJ�EDREDE��$GDQVRQLD�VS����0RULQJD�VS���WKH�
NDUDWH�RU�VKHD�EXWWHU�WUHH��%XW\URVSHUPXP���DQG�WKH�RLO�SDOP��(ODHLV�JXLQHHQVLV��
�+DUODQ�HW�DO�� ������S��������,Q�WKH�ZHVWHUQ�$IULFDQ�IRUHVWV��FXOWLYDWLRQ�RI�GRPHVWLF�
\DP�DQG�PDQDJHG�RLO�SDOP�KXVEDQGU\�DUH�RIWHQ�SUDFWLFHG�WRJHWKHU��(JJHUW��������
S�������/DYDFKHU\��������2NRUR��������6WDKO���������

,Q�UHJLRQDO�VHTXHQFHV�RI�WKH�RULJLQV�RI�DJULFXOWXUH�LQ�PDQ\�UHJLRQV��LQFOXGLQJ�
$IULFD��SLQSRLQWLQJ�WKH�GLIIHUHQFHV�EHWZHHQ�IRRG�SURGXFHUV�DQG�KXQWHU�JDWKHUHUV�
LV�D�VLJQLILFDQW�FKDOOHQJH���7UDQVLWLRQDO��VRFLHWLHV�DUH�PDQ\�DQG�GLIILFXOW�WR�FDWHJR��
UL]H��7KH�PRUSKRORJLFDO�VLJQDWXUHV�RI�GRPHVWLFDWLRQ�DUH�GLIILFXOW�WR�ILQG�DUFKDHR��
ORJLFDOO\�DQG�UDUH��PRUH�LPSRUWDQWO\��WKH\�VD\�OLWWOH�DERXW�WKH�PXFK�EURDGHU�VFRSH�
DQG�H[WHQW�RI�KXPDQ�LPSDFWV�RQ�WKH�HQYLURQPHQWV�WKDW�WKH\�LQKDELW�RU�DERXW�WKH�
H[WHQW�RI�KXPDQ�PDQDJHPHQW�RI�UHVRXUFHV��:KLWH��������S�������ZURWH�UHFHQWO\��
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�PDQ\�ZD\V�WKDW�SODQWV�DQG�DQLPDOV�LQWHUDFW�ZLWK�SHRSOH�GRQ
W�DOORZ�XV�FRQIL��

GHQWO\�WR�GLVWLQJXLVK�EHWZHHQ�ZLOG�DQG�GRPHVWLF�������WKHUH�LV�WKH�RSSRUWXQLW\�KHUH�
WR�GHYHORS�D�ZKROH�QHZ�ZRUOG�SHUVSHFWLYH��RQ�GRPHVWLFDWLRQ��

7HUUHOO�HW�DO� ������� VXJJHVW�WKDW�WKH�FDWHJRULHV�RI��IRRG�SURGXFHU��DQG�
�IDUPHU��FDQ�EH�UHSODFHG�E\�D��VXEVLVWHQFH�VSUHDGVKHHW��WKDW��IRU�D�JURXS�VWXGLHG��
FRXOG�WDOO\�WKH�IRRGV�XVHG�DQG�WKH�SUHVHQFH�RU�DEVHQFH�RI�PDQDJHPHQW�SUDF��
WLFHV�DVVRFLDWHG�ZLWK�HDFK�IRRG��6XFK�D�VSUHDGVKHHW�FRXOG�EH�XVHG�ZLWK�DQ\�W\SH�
RI�IRRG�JHWWLQJ�HFRQRP\�EXW�FRXOG�DOVR�DOORZ�FRPSDULVRQ�RI�IRRG�JHWWLQJ�DQG�
IRRG�PDQDJHPHQW�VWUDWHJLHV�DPRQJ�GLIIHUHQW�HFRQRPLHV�ZLWKLQ�DQ�HQYLURQPHQW�
RU�DPRQJ�SHRSOH�OLYLQJ�LQ�GLIIHUHQW�HQYLURQPHQWV��IXUWKHU�EUHDNLQJ�GRZQ�UHLILHG�

FDWHJRULHV�RI�IRRG�SURGXFHU�DQG�KXQWHU�JDWKHUHU��$JDLQ��ZKLOH�FDWHJRULHV�VXFK�
DV�KXQWHU�JDWKHUHU�DUH�XVHIXO�LQ�FHUWDLQ�FRQWH[WV��FRQFHSWV�OLNH�WKH�VXEVLVWHQFH�

VSUHDGVKHHW�FDQ�RYHUFRPH�WKHLU�LQKHUHQW�ILL]]LQHVV�LQ�RWKHU�FRQWH[WV��

$UFKDHRORJ\�DQG�KLVWRU\�VKRZ�DEXQGDQW�PDQDJHPHQW�SUDFWLFHV�DPRQJ�$IULFDQ�
KXQWHU�JDWKHUHUV��DQG�DOVR�GHPRQVWUDWH�WKH�UHOLDQFH�RI�IDUPHUV�RQ�ZLOG�IRRGV�DQG�
RQ�VLPLODU�PDQDJHPHQW�SUDFWLFHV��WKH\�VXJJHVW�WKDW�V\VWHPV�RI�RZQHUVKLS�PD\�
KDYH�EHHQ�ZLGHVSUHDG�DW�WKH�RULJLQV�RI�IRRG�SURGXFWLRQ�DV�ZHOO��+DOO�� �������
$OWKRXJK�OHYHOLQJ�PHFKDQLVPV�PD\�KDYH�VHUYHG�WR�GLVFRXUDJH�WKH�DGRSWLRQ�RI�

GHOD\HG�UHWXUQ�DVVHWV�VXFK�DV�JRDWV��6PLWK���������LW�LV�HTXDOO\�OLNHO\�WKDW�KXQWHU��

JDWKHUHU�VRFLHWLHV�ZHUH�RSHQ�WR�WKHVH�LQQRYDWLRQV�DQG�WKDW�WUDGLWLRQV�RI�GHOD\HG�
UHWXUQ�RU�RZQHUVKLS�LQ�IDFW�IDFLOLWDWHG�WKH�DGRSWLRQ�RI�JRDW�KHUGLQJ��EHH�NHHSLQJ��
RU�RWKHU�PDQDJHPHQW�SUDFWLFHV��6DGU�DQG�3OXJ���������

$QRWKHU�UHDVRQ�WKDW�WKH�V\PELRVLV�PRGHO�LV�OLPLWHG�LQ�LWV�DSSOLFDWLRQ�WR�

IRUDJHU�IRRG�SURGXFHU�LQWHUDFWLRQV�LV�WKDW�LW�FDQQRW�FDSWXUH�WKH�GLYHUVLW\�RI�VWUDWH��

JLHV�WKURXJK�ZKLFK�SHRSOH�XVHG�KXQWLQJ�DQG�JDWKHULQJ�WR�LQWHUDFW�ZLWK�PDQ\�NLQGV�
RI�VRFLHWLHV��*RLQJ�EH\RQG�WKH�V\PELRVLV�RI�ZLOG�IRU�GRPHVWLF�H[FKDQJH�LQ�PDQ\�
DUHDV��KXQWLQJ�DQG�JDWKHULQJ�SHRSOHV�LQ�$IULFD�DQG�$VLD�VXUYLYHG�E\�EHFRPLQJ�
IOH[LEOH�JHQHUDOLVWV��DGDSWLQJ�WR�WKH�QHHGV�RI�RQH�RU�PRUH�VRFLHWLHV�HQJDJLQJ�LQ�
ODERU��WUDGH��ULWXDO�SRZHU��DQG�WKH�OLNH��0RUULVRQ�DQG�-XQNHU���������7KLV�VWUDWHJ\�
PD\�EH�FDOOHG�WKDW�RI�WKH�SHULSDWHWLF��%HUODQG�DQG�5DR���������3HULSDWHWLFV�VXEVLVW�

SULPDULO\�WKURXJK�RIIHULQJ�JRRGV�DQG�VHUYLFHV�WR�WKH�PRUH�VHWWOHG�FRPPXQLWLHV�

DPRQJ�ZKLFK�WKH\�OLYH�DQG�RIIHULQJ�WKHVH�VHUYLFHV�RSSRUWXQLVWLFDOO\�WR�ZKRPHYHU�

PD\�QHHG�WKHP�DW�WKH�WLPH��EXW�PDLQWDLQLQJ�HQGRJDP\�DQG�ORZ�VWDWXV�YLV�¢�YLV�
RWKHUV��%ROOLJ��������5DR���������

2Q�WKH�HDVW�FRDVW�RI�$IULFD��WKH�%RQL�DQG�'DKDOR�SURYLGHG�FDUDYDQV�RI�FRDVWDO�
PHUFKDQWV�ZLWK�LYRU\�DQG�VNLQV�GHVWLQHG�IRU�WKH�OXFUDWLYH�,QGLDQ�2FHDQ�WUDGH��EXW�
LQWR�WKH���WK�FHQWXU\�ZHUH�FUDIWVSHRSOH��KXQWHUV��DQG�JUDYHGLJJHUV��%ROOLJ��������
+DEHUODQG��������7KRUEDKQ���������7KH\�DOVR�SURYLGHG�ODERU�DQG�ZLOG�SURGXFWV�WR�
IDUPHUV�DQG�ILVKHUV��7KHUH�VHHP�WR�EH�DW�OHDVW�WKUHH�GLVWLQFW�FXOWXUDO�JURXSV�RI�HDVW�
$IULFDQ�FRDVWDO�KXQWHUV��WKH�.HQ\D�%RQL�LQKDELW�WVHWVH�LQIHVWHG�IRUHVW�XQVXLWDEOH�IRU�

DJULFXOWXUH�LQ�WKH�KLQWHUODQG�RI�WKH�HDVW�$IULFDQ�FRDVW�DQG�WKH�'DKDOR�DQG�WKH�:DDWD�
ZKR�OLYH�LQ�D�VSDUVHO\�SRSXODWHG�GHVHUW�VRPHZKDW�IXUWKHU�LQODQG�IURP�WKH�FRDVW��$OO�

VSHDN�&XVKLWLF�GLDOHFWV��6WLOHV�����������S��������������,Q�DOO�FDVHV��WKH�KXQWHUV�RFFXS\�
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D�YHU\�ORZ�VWDWXV��&RQWDFW�ZLWK�WKHP�LV�EHOLHYHG�WR�EH�SROOXWLQJ��DQG�FRPPXQDO�
UHVLGHQFH�RU�LQWHUPDUULDJH�LV�IRUELGGHQ��,W�ZDV�EHOLHYHG�WKDW�KXQWHUV�DWH�ORZ��
VWDWXV�IRRG�VXFK�DV�SLJ��SRUFXSLQH��DQG�UHSWLOH��OHDGLQJ�WR�RQH�RI�WKHLU�HWKQRQ\PV��
WKH�ZDOLDQNXUX��+RZHYHU��WKH\�VRPHWLPHV�KDG�ULWXDO�SRZHU��,Q�UHWXUQ��WKH�KXQWHUV�
UHFHLYHG�SDVWRUDO�SURGXFWV�DQG�LPPXQLW\�IURP�DWWDFN�E\�WKH�0DDVDL��+REOH\���������
�������������$W�WKH�VDPH�WLPH��LQYROYHPHQW�ZLWK�GRPLQDWLQJ�VRFLHWLHV�ZDV�YHU\�
OLPLWLQJ�WR�WKH�KXQWHUV��ZKR�ZHUH�IRUELGGHQ�IURP�RZQLQJ�FDWWOH�RU�DVVLPLODWLQJ�
LQWR�WKH�SDVWRUDO�VRFLHWLHV��7KH�:DDWD
V�HFRQRPLF�DQG�VRFLDO�SOLDQF\�DOORZV�WKHP�
WR�LQVLQXDWH�WKHPVHOYHV�LQWR�PDQ\�VWUDWLILHG�VRFLHWLHV�DQG�KDV�EHHQ�WKHLU�PHDQV�RI�
SHUVLVWHQFH��%ROOLJ��������S��������7KHLU�DUWLVWLF�H[SUHVVLRQ�DVVHUWV�WKHLU�LGHQWLW\��
DOWKRXJK�RWKHUV�VWLOO�FRQVLGHU�WKHP�D�VXEVHW�RI�WKH�2URPR�SHRSOH��.DVVDP���������
(YHQ�WKH�FHQWUDO�$IULFDQ�KXQWHU�JDWKHUHUV�DFWXDOO\�SXUVXHG�D�YDULHW\�RI�VWUDWHJLHV�
RI�SHUVLVWHQFH�IDU�EH\RQG�WKH�ZHOO�NQRZQ�FDVHV�RI�V\PELRVLV��.¸KOHU�DQG�/HZLV��
�������'LVPLVVLQJ�WKHVH�SHRSOH�DV��GHJUDGHG��IRUDJHUV�PLVVHV�RXW�RQ�WKH�SRWHQWLDO�
WR�XQGHUVWDQG�WKH�SURIRXQG�UROH�WKDW�SHRSOH�ZKR�KXQW�DQG�JDWKHU�KDYH�KDG�RQ�WKH�
GHYHORSPHQW�RI�UHJLRQDO�FRPSOH[LW\��ORQJ�GLVWDQFH�WUDGH��DQG�LQWHUQDWLRQDO�DQG�
JOREDO�FXOWXUDO�SURFHVVHV��,QGLDQ�VXEFRQWLQHQW�IRUDJHUV�SURYLGHG�VSLFHV�DQG�VNLQV�
WR�WKH�VDPH�,QGLDQ�2FHDQ�WUDGH�QHWZRUNV�WKDW�UHDFKHG�WKH�.HQ\D�FRDVW�IRUDJHUV�
�0RUULVRQ��������0RUULVRQ�DQG�-XQNHU���������

&21&/86,21�

$IULFDQ�KXQWHU�JDWKHUHUV�KDYH�EHHQ�WKH�SULPLWLYH�EDVHOLQH�LQ�PRGHOV�RI�FXO��
WXUDO�HYROXWLRQ�DQG�WKH�ZHOOVSULQJ�RI�KXPDQLW\
V�HVVHQWLDO�IHDWXUHV��7KH�RULJLQV�
RI�WKH�HWKQRJUDSKLF�KXQWHU�JDWKHUHU�PD\�LQGHHG�OLH�LQ�$IULFD��EXW�WKH�DUFKDHR��
ORJLFDO�UHFRJQLWLRQ�RI�WKHVH�HDUO\�PRGHUQ�KXQWHU�JDWKHUHUV�LV�IUDXJKW�ZLWK�WKH�
SUREOHPV�RI�ERWK�LGHQWLILFDWLRQ�DQG�GHILQLWLRQ��6LPLODUO\��WKH�UHFHQW�KLVWRU\�RI�
$IULFDQ�KXQWHU�JDWKHUHUV�LV�DV�REVFXUH�DV�WKHLU�3OHLVWRFHQH�EHJLQQLQJV��%RWK�WKH�
RULJLQ�RI�KXQWHU�JDWKHUHUV�DQG�WKHLU�GLVDSSHDUDQFH�KDYH�EHHQ�YDULRXVO\�FKDUDFWHU��
L]HG�DV�UHYROXWLRQ�RU�DV�HYROXWLRQ��:KHWKHU�VHHQ�DV�UDSLG�RU�JUDGXDO��WKH�KLVWRU\�
UHFRXQWHG�KDV�KDG�D�FRQVLVWHQW�XQGHUO\LQJ�WKHPH��� UHSODFHPHQW��7HUUHOO�HW�DO���
�������0RGHUQ�KXQWHU�JDWKHUHUV�DSSHDUHG��UHSODFLQJ�ZKDWHYHU�FDPH�EHIRUH��DQG�
DW�WKH�RWKHU�HQG�RI�WKHLU�WHQXUH�ZHUH�HLWKHU�WKHPVHOYHV�UHSODFHG�RU�FRPSURPLVHG�
WKURXJK�V\PELRVLV�ZLWK�IDUPHUV�RU�SDVWRUDOLVWV��2Q�RQH�OHYHO��GLVWLQJXLVKLQJ�PRG��
HUQ�IURP�QRQPRGHUQ�KXQWHU�JDWKHUHUV��RU�KXQWHU�JDWKHUHUV�IURP�IRRG�SURGXFHUV��
UHTXLUHV�PRUH�H[SOLFLW�DQG�UHOLDEOH�FULWHULD��(WKQRDUFKDHRORJ\�DURXQG�WKHVH�WRSLFV�
FRXOG�GHYHORS�PLGGOH�UDQJH�LQIHUHQFHV�DERXW�KRZ�WR�GLIIHUHQWLDWH�SHRSOHV�ZKHQ�
WKH\�DUH�VLPLODU�WR�WKRVH�NQRZQ�WRGD\��)LVKHU��������/XSR�DQG�6FKPLWW���������
8QGHUVWDQGLQJ�WKH�KLVWRU\�DQG�DQWHFHGHQW�OLIHZD\V�RI���WK�FHQWXU\�6DQ�SHRSOHV�
DOVR�FDQ�KHOS�XV�H[WHQG�WKH�HWKQRJUDSKLF�SUHVHQW�LQ�D�PRUH�LQIRUPHG�DQG�IOH[L��
EOH�ZD\��5REELQV�HW�DO�� ������������:DONHU������E���,PSURYLQJ�WKH�UHFRJQLWLRQ�
RI�ZLOG�YHUVXV�GRPHVWLFDWHG�VSHFLHV�DQG�WKH�WHPSRUDO�FRQWH[W�RI�ILQGV�DOVR�ZLOO�
UHVROYH�VRPH�LQWHUSUHWLYH�GHEDWHV��
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0RUH�EURDGO\��WKRXJK��D�UHVHDUFK�DJHQGD�GULYHQ�E\�LGHQWLI\LQJ�KXQWHU��
JDWKHUHUV�HLWKHU�LQ�JHQHUDO�RU�ZLWK�UHIHUHQFH�WR�HWKQRJUDSKLFDOO\�NQRZQ�JURXSV�
PLVVHV�WKH�JRDO�RI�XQGHUVWDQGLQJ�DQFLHQW�ZD\V�RI�OLIH�LQ�DQG�RI�WKHPVHOYHV�DQG�
VHWV�XS�D�FLUFXODULW\�RI�LQWHUSUHWDWLRQ�ZKHUH�WKH�QDWXUH�RI�WKH�VRFLHW\�LQ�TXHVWLRQ�
LV�DVVXPHG�IURP�WKH�VWDUW��0RGHUQ�KXQWHU�JDWKHUHUV�DUH�FRQWUDVWHG�DJDLQVW�WKHLU�
RSSRVLWHV��� DJDLQVW�WKH�DUFKDLF�RU�DJDLQVW�WKH�IDUPHU��� HYHQ�WKRXJK�WKH�IHDWXUHV�
WKDW�GLVWLQJXLVK�WKHP�DUH�XQFOHDU��-XVW�DV�WKHUH�LV�QR�VLQJOH�GHILQLWLRQ�RI�GRPHV��
WLFDWLRQ�RU�H[SODQDWLRQ�IRU�WKH�RULJLQV�RI�DJULFXOWXUH�ZLWK�XQLYHUVDO�DSSOLFDWLRQ�
�+DUODQ���������WKHUH�PD\�EH�QR�XQLYHUVDO�GHILQLWLRQ�RI�PRGHUQ�KXQWHU�JDWKHUHUV��
7KH�FRQVHQVXV�YLHZ�KDV�EHHQ�WR�UHWDLQ�WKH�FRQFHSW�RI�WKH�KXQWHU�JDWKHUHU�EXW�WR�
HPSKDVL]H�LWV�GLYHUVLW\��.HQW��������3DQWHU�%ULFN�HW�DO���������7R�PRYH��IURP�
WKH�HVVHQWLDO�WR�WKH�SURFHVVXDO���0RUULVRQ��������S������UXEULFV�VXFK�DV�WKH�VXE��
VLVWHQFH�VSUHDGVKHHW�DOORZ�XV�WR�XQGHUVWDQG�HFRQRPLF�VLPLODULWLHV�DQG�GLIIHUHQFHV�
HPSLULFDOO\��8VLQJ�WKHVH�QHZ�WHUPV��KXQWLQJ�DQG�JDWKHULQJ�LV�DQ�DFWLYLW\�WKDW�LV�
SDUW�RI�D�YDULHW\�RI�GLIIHUHQW�HFRQRPLHV�ERWK�SDVW�DQG�SUHVHQW��7KH�FRQFHSW�RI�WKH�
SHULSDWHWLF�RU�WKH�IRUDJHU�WUDGHU�DOORZV�XV�WR�DSSUHFLDWH�WKH�UROH�RI�KXQWLQJ�DQG�
JDWKHULQJ�LQ�WKH�PXOWLHWKQLF�DQG�PXOWLHFRQRPLF�PRVDLFV�RI�WKH�1HROLWKLF�DQG�,URQ�
$JH�DQG�LQ�WKH�GHYHORSPHQW�RI�FRPSOH[�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHODWLRQVKLSV�
RI�WKH�SUHVHQW�GD\��,QGHHG��WKHVH�ODWWHU�GD\�KXQWHUV�ZHUH�QR�OHVV�GLYHUVH�WKDQ�WKRVH�
RI�WKH�3DOHROLWKLF��

5()(5(1&(6� &,7('�

$PEODUG��6���DQG�3HPHV��-����������7KH�LGHQWLILFDWLRQ�RI�FXOWLYDWHG�SHDUO�PLOOHW��3HQQLVHWXP��DPRQJVW�
SODQW�LPSUHVVLRQV�RQ�SRWWHU\�IURP�2XHG�&KHEEL��'KDU�2XDODWD��0DXULWDQLD���$IULFDQ�$UFKDHR��
ORJLFDO�5HYLHZ��������������

$PEURVH��6��+����������+XQWHU�JDWKHUHU�DGDSWDWLRQV�WR�QRQ�PDUJLQDO�HQYLURQPHQWV��$Q�HFRORJLFDO�
DQG�DUFKDHRORJLFDO�DVVHVVPHQW�RI�WKH�'RURER�PRGHO��6SUDFKH�XQG�*HVFKLFKWH�LQ�$IULND���������
����

$PEURVH��6��+�������D���&KURQRORJ\�RI�WKH�ODWHU�6WRQH�$JH�DQG�IRRG�SURGXFWLRQ�LQ�(DVW�$IULFD��-RXUQDO�
RI�$UFKDHRORJLFDO�6FLHQFH��������������

$PEURVH��6��+�������E���/DWH�3OHLVWRFHQH�KXPDQ�SRSXODWLRQ�ERWWOHQHFNV��YROFDQLF�ZLQWHU��DQG�GLIIHU��
HQWLDWLRQ�RI�PRGHUQ�KXPDQV��-RXUQDO�RI�+XPDQ�(YROXWLRQ��������������

$QGDQ��%����������,GHQWLI\LQJ�HDUO\�IDUPLQJ�WUDGLWLRQV�RI�:HVW�$IULFD��,Q�6KDZ��7���6LQFODLU��3���$QGDQ��
%���DQG�2NSRNR��$���HGV����7KH�$UFKDHRORJ\�RI�$IULFD��)RRG��0HWDOV��DQG�7RZQV��5RXWOHGJH��
/RQGRQ��SS�����������

%DLOH\��5��&����������7KH�VLJQLILFDQFH�RI�K\SHUJ\Q\�IRU�XQGHUVWDQGLQJ�WKH�VXEVLVWHQFH�EHKDYLRU�RI�
FRQWHPSRUDU\�KXQWHUV�DQG�JDWKHUHUV��,Q�.HQQHG\��%��9���DQG�/H0RLQH��*��0���HGV����'LHW�DQG�
6XEVLVWHQFH��&XUUHQW�$UFKDHRORJLFDO�3HUVSHFWLYHV��8QLYHUVLW\�RI�&DOJDU\�3UHVV��&DOJDU\��SS������
����

%DLOH\��5��&����������7KH�%HKDYLRUDO�(FRORJ\�RI�(IH�3\JP\�0HQ�LQ�WKH�cWXUL�)RUHVW��=DLUH��$QWKURSR��
ORJLFDO�3DSHUV�1R������0XVHXP�RI�$QWKURSRORJ\��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��

%DLOH\��5���DQG�$XQJHU��5����������1HW�KXQWHUV�YHUVXV�DUFKHUV��9DULDWLRQ�LQ�ZRPHQ
V�VXEVLVWHQFH�
VWUDWHJLHV�LQ�WKH�,WXUL�IRUHVW��+XPDQ�(FRORJ\��������������

%DLOH\��5���+HDG��*���-HQLNH��0���2ZHQ��%���5HFKWPDQ��5���DQG�=HFKHQWHU��(����������+XQWLQJ�DQG�
JDWKHULQJ�LQ�WKH�WURSLFDO�UDLQIRUHVW��,V�LW�SRVVLEOH"�$PHULFDQ�$QWKURSRORJLVW������������

%DUKDP��/����������/HW
V�ZDON�EHIRUH�ZH�UXQ��$Q�DSSUDLVDO�RI�KLVWRULFDO�PDWHULDOLVW�DSSURDFKHV�WR�WKH�
ODWHU�6WRQH�$JH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������
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%DUKDP��/����������3RVVLEOH�HDUO\�SLJPHQW�XVH�LQ�VRXWK�FHQWUDO�$IULFD��&XUUHQW�$QWKURSRORJ\�����
���������

%DUKDP��/����������&HQWUDO�$IULFD�DQG�WKH�HPHUJHQFH�RI�UHJLRQDO�LGHQWLW\�LQ�WKH�0LGGOH�3OHLVWRFHQH��
,Q�%DUKDP��/���DQG�5REVRQ�%URZQ��.���HGV����+XPDQ�5RRWV��$IULFD�DQG�$VLD�LQ�WKH�0LGGOH�
3OHLVWRFHQH��:HVWHUQ�$FDGHPLF�DQG�6SHFLDOLVW�3UHVV��%ULVWRO��SS���������

%DUKDP��/�������D���6\VWHPDWLF�SLJPHQW�XVH�LQ�WKH�0LGGOH�3OHLVWRFHQH�RI�VRXWK�FHQWUDO�$IULFD��&XUUHQW�
$QWKURSRORJ\��������������

%DUKDP�/�������E���%DFNHG�WRROV�LQ�0LGGOH�3OHLVWRFHQH�FHQWUDO�$IULFD�DQG�WKHLU�HYROXWLRQDU\�VLJQLIL��
FDQFH��-RXUQDO�RI�+XPDQ�(YROXWLRQ��������������

%HDXPRQW��3���6PLWK��$���DQG�9RJHO��-����������%HIRUH�WKH�(LQLTXD��7KH�DUFKDHRORJ\�RI�WKH�IURQWLHU�
]RQH��,Q�6PLWK��$���HG����(LQLTXDODQG��6WXGLHV�RI�WKH�2UDQJH�5LYHU�)URQWLHU��8QLYHUVLW\�RI�&DSH�
7RZQ�3UHVV��&DSH�7RZQ��SS����������

%HUODQG��-���DQG�5DR��$����������&XVWRPDU\�6WUDQJHUV��1HZ�3HUVSHFWLYHV�RQ�3HULSDWHWLF�3HRSOHV�LQ�WKH�
0LGGOH�(DVW��$IULFD��DQG�$VLD��3UDHJHU��:HVWSRUW��&7��

%LQIRUG��/����������:LOORZ�VPRNH�DQG�GRJV
�WDLOV��+XQWHU�JDWKHUHU�VHWWOHPHQW�V\VWHPV�DQG�DUFKDHR��
ORJLFDO�VLWH�IRUPDWLRQ��$PHULFDQ�$QWLTXLW\�����������

%LQIRUG��/����������,VRODWLQJ�WKH�WUDQVLWLRQ�WR�FXOWXUDO�DGDSWDWLRQV��$Q�RUJDQL]DWLRQDO�DSSURDFK��,Q�
7ULQNDXV��(���HG����7KH�(PHUJHQFH�RI�0RGHUQ�+XPDQV��%LRFXOWXUDO�$GDSWDWLRQV�LQ�WKH�/DWHU�
3OHLVWRFHQH��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��SS���������

%ODFNEXUQ��5����������,Q�WKH�ODQG�RI�PLON�DQG�KRQH\��2NLHN�DGDSWDWLRQV�WR�WKHLU�IRUHVWV�DQG�QHLJKERUV��
,Q�/HDFRFN��(���DQG�/HH��5��%���HGV����3ROLWLFV�DQG�+LVWRU\�LQ�%DQG�6RFLHWLHV��&DPEULGJH�8QLYHUVLW\�
3UHVV��1HZ�<RUN��SS�����������

%ODFNEXUQ��5����������)LVVLRQ��IXVLRQ��DQG�IRUDJHUV�LQ�(DVW�$IULFD��0LFUR��DQG�PDFURSURFHVVHV�RI�GLYHU��
VLW\�DQG�LQWHJUDWLRQ�DPRQJ�2NLHN�JURXSV��,Q�.HQW��6���HG����&XOWXUDO�'LYHUVLW\�DPRQJ�7ZHQWLHWK��
&HQWXU\�)RUDJHUV��$Q�$IULFDQ�3HUVSHFWLYH��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��SS�����������

%OHQFK��5���DQG�0DF'RQDOG��.����������7KH�2ULJLQV�DQG�'HYHORSPHQW�RI�$IULFDQ�/LYHVWRFN��$UFKDH��
RORJ\��*HQHWLFV��/LQJXLVWLFV��DQG�(WKQRJUDSK\��8QLYHUVLW\�&ROOHJH�/RQGRQ�3UHVV��1HZ�<RUN�DQG�
/RQGRQ��

%ROOLJ��0����������(WKQLF�UHODWLRQV�DQG�VSDWLDO�PRELOLW\�LQ�$IULFD��$�UHYLHZ�RI�WKH�SHULSDWHWLF�QLFKH��,Q�
5DR��$���HG����7KH�2WKHU�1RPDGV��3HULSDWHWLF�0LQRULWLHV�LQ�&URVV�&XOWXUDO�3HUVSHFWLYH��.¸OQHU�
(WKQRORJLVFKH�0LWWHLOXQJHQ�9ROXPH����%RKODX�9HUODJ��&RORJQH��SS�����������

%ROORQJ��&��$���DQG�6DPSVRQ��&��*����������/DWHU�6WRQH�$JH�KHUGHU�KXQWHU�LQWHUDFWLRQV�UHIOHFWHG�LQ�
FHUDPLF�GLVWULEXWLRQV�LQ�WKH�8SSHU�6HDFRZ�5LYHU�YDOOH\��6RXWK�$IULFDQ�-RXUQDO�RI�6FLHQFH�����
���������

%ROORQJ��&��$���6DPSVRQ��&��*���DQG�6PLWK��$����������.KRLNKRL�DQG�%XVKPDQ�SRWWHU\�LQ�WKH�&DSH�
FRORQ\��(WKQRKLVWRU\�DQG�ODWHU�6WRQH�$JH�FHUDPLFV�RI�WKH�6RXWK�$IULFDQ�LQWHULRU��-RXUQDO�RI�
$QWKURSRORJLFDO�$UFKDHRORJ\��������������

%RZHU��-����������(DUO\�IRRG�SURGXFWLRQ�LQ�$IULFD��(YROXWLRQDU\�$QWKURSRORJ\�������������
%UDQGW��6���6SULQJ��6���+LHELVFK��&��0F&DEH��-��7���7DERJLH��(���'LUR��0���:ROGH�0LFKDHO��*���<QWLVR��

*���6KLJHWD��0���DQG�7HVID\H��6��������7KH�7UHH�$JDLQVW�+XQJHU��(QVHW�%DVHG�$JULFXOWXUDO�
6\VWHPV�LQ�(WKLRSLD��$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�RI�6FLHQFH��$ZDVVD�$JULFXOWXUDO�
5HVHDUFK�&HQWHU��.\RWR�8QLYHUVLW\�&HQWHU�IRU�$IULFDQ�$UHD�6WXGLHV��DQG�WKH�8QLYHUVLW\�RI�)ORULGD��
*DLQHVYLOOH��

%ULQN��-��6���DQG�+HQGHUVRQ��=����������$�KLJK�UHVROXWLRQ�/DVW�,QWHUJODFLDO�06$�KRUL]RQ�DW�)ORULVEDG�
LQ�WKH�FRQWH[W�RI�RWKHU�RSHQ�DLU�RFFXUUHQFHV�LQ�WKH�FHQWUDO�LQWHULRU�RI�6RXWKHUQ�$IULFD��$Q�LQWHULP�
VWDWHPHQW��,Q�&RQDUG��1���HG����6HWWOHPHQW�'\QDPLFV�RI�WKH�0LGGOH�3DOHROLWKLF�DQG�0LGGOH�6WRQH�
$JH��.HUQV�9HUODJ��7¾ELQJHQ��SS��������

%URRNV��$��6����������&XOWXUDO�FRQWDFW�LQ�$IULFD��SDVW�DQG�SUHVHQW��0XOWLGLVFLSOLQDU\�SHUVSHFWLYHV�
RQ�WKH�VWDWXV�RI�$IULFDQ�IRUDJHUV��,Q�.HQW��6���HG����(WKQLFLW\��+XQWHU�*DWKHUHUV�DQG�WKH�2WKHU��
$VVRFLDWLRQ�RU�$VVLPLODWLRQ�LQ�$IULFD��6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��:DVKLQJWRQ��'&��SS�������
�����

%URRNV��$��6����������%HKDYLRU�DQG�KXPDQ�HYROXWLRQ��,Q�0HLNOH��:��(���+RZHOO��)��&��DQG�-DEORQVNL��
1��*���HGV����&RQWHPSRUDU\�,VVXHV�LQ�+XPDQ�(YROXWLRQ��&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV��6DQ�
)UDQFLVFR��SS�����������

%URRNV��$��6���+HOJUHQ��'��0���&UDPHU��-��6���)UDQNOLQ��$���+RUQ\DN��:��.HDWLQJ��-��0���.OHLQ��5��*���
5LQN��:��-���6FKZDUF]��+��3���6PLWK��-��1��/���6WHZDUW��.���7RGG��1���9HUQLHUV��-���DQG�<HOOHQ��-���
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���� .XVLPED�

������'DWLQJ�DQG�FRQWH[W�RI�WKUHH�0LGGOH�6WRQH�$JH�VLWHV�ZLWK�ERQH�SRLQWV�LQ�WKH�8SSHU�6HPOLNL�
9DOOH\��=DLUH��6FLHQFH���������������

%XUFK��(��6������������7KH�IXWXUH�RI�KXQWHU�JDWKHUHU�UHVHDUFK��,Q�*RZG\��-���HG����/LPLWHG�:DQWV��8QOLPLWHG�
0HDQV��$�5HDGHU�LQ�+XQWHU�*DWKHUHU�(FRQRPLFV�DQG�WKH�(QYLURQPHQW��,VODQG�3UHVV��:DVKLQJWRQ��
'&��SS�����������

%\HUV��$��0����������6\PEROLQJ�DQG�WKH�0LGGOH�8SSHU�3DODHROLWKLF�WUDQVLWLRQ��$�WKHRUHWLFDO�DQG�
PHWKRGRORJLFDO�FULWLTXH��&XUUHQW�$QWKURSRORJ\��������������

&DFKHL��6����������'LHWDU\�VKLIWV�DQG�WKH�(XURSHDQ�XSSHU�3DODHROLWKLF�WUDQVLWLRQ��&XUUHQW�$QWKURSRORJ\�
�������������

&DQQ��5���5LFNDUGV��2���DQG�/XP��-����������0LWRFKRQGULDO�'1$�DQG�KXPDQ�HYROXWLRQ��2XU�RQH�OXFN\�
PRWKHU��,Q�1LWHFNL��0���DQG�1LWHFNL��'���HGV����2ULJLQV�RI�$QDWRPLFDOO\�0RGHUQ�+XPDQV��3OHQXP�
3UHVV��1HZ�<RUN��SS�����������

&DUDPHOOL��'���/DOXD]D�)R[��&��9HPHVL��&��/DUL��0���&DVROL��$���0DOOHJQL��)���&KLDUHOOL��%���'XSDQORXS��
,���%HUWUDQSHWLW��-��=���%DUEXMDQL��*���DQG�%HUWRUHOOH��*����������(YLGHQFH�IRUD�JHQHWLF�GLVFRQWLQXLW\�
EHWZHHQ�1HDQGHUWKDOV�DQG��������\HDU�ROG�DQDWRPLFDOO\�PRGHUQ�KXPDQV��3URFHHGLQJV�RI�WKH�
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�����������������

&KDQJ��&����������1RPDGV�ZLWKRXW�FDWWOH��(DVW�$IULFDQ�IRUDJHUV�LQ�KLVWRULFDO�SHUVSHFWLYH��,Q�/HDFRFN��
(���DQG�/HH��5���HGV����3ROLWLFV�DQG�+LVWRU\�LQ�%DQG�6RFLHWLHV��&DPEULGJH�8QLYHUVLW\�3UHVV��
&DPEULGJH��SS�����������

&ODUN��$����������7KH�06$�/6$�WUDQVLWLRQ�LQ�VRXWKHUQ�$IULFD��1HZ�WHFKQRORJLFDO�HYLGHQFH�IURP�5RVH�
&RWWDJH�&DYH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ��������������

&ODUN��-��'���������������$�QRWH�RQ�WKH�3UH�%DQWX�LQKDELWDQWV�RI�QRUWKHUQ�5KRGHVLD�DQG�1\DVDODQG��
6RXWK�$IULFDQ�-RXUQDO�RI�6FLHQFH�$O���������

&ODUN��-��'����������7KH�3UHKLVWRU\�RI�$IULFD��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��
&ODUN��-��'����������7KH�0LGGOH�6WRQH�$JH�RI�HDVWHUQ�$IULFD�DQG�WKH�EHJLQQLQJV�RI�UHJLRQDO�LGHQWLW\��

-RXUQDO�RI�:RUOG�3UHKLVWRU\�������������
&OLVW��%����������7UDFHV�GH�WUªV�DQFLHQQHV�RFFXSDWLRQV�KXPDLQHV�GH�OD�IRU¬W�WURSLFDOH�DX�*DERQ��,Q�

%LHVEURXFN��.���(OGHUV��6���DQG�5¸VVHO��*���HGV����&KDOOHQJLQJ�(OXVLYHQHVV��&HQWUDO�$IULFDQ�
+XQWHU�*DWKHUHUV�LQ�D�0XOWLGLVFLSOLQDU\�3HUVSHFWLYH��8QLYHUVLW¦W�/HLGHQ�5HVHDUFK�6FKRRO��
&1:6��/HLGHQ��7KH�1HWKHUODQGV��SS���������

&RUQHOLVVHQ��(����������+XPDQ�UHVSRQVHV�WR�FKDQJLQJ�HQYLURQPHQWV�LQ�FHQWUDO�$IULFD�EHWZHHQ��������
DQG��������%�3��-RXUQDO�RI�:RUOG�3UHKLVWRU\��������������

&URQN��/����������)URP�KXQWHUV�WR�KHUGHUV��6XEVLVWHQFH�FKDQJH�DV�D�UHSURGXFWLYH�VWUDWHJ\�DPRQJ�WKH�
0XNRJRGR��&XUUHQW�$QWKURSRORJ\��������������

&URQN��/���DQG�'LFNVRQ��%����������3XEOLF�DQG�KLGGHQ�WUDQVFULSWV�LQ�WKH�(DVW�$IULFDQ�KLJKODQGV��$�
FRPPHQW�RQ�6PLWK���������-RXUQDO�RI�$QWKURSRORJLFDO�$UFKDHRORJ\���������������

'DOH��'���0DUVKDOO��)���DQG�3LOJUDP��7����������'HOD\HG�UHWXP�KXQWHU�JDWKHUHUV�LQ�$IULFD"�+LVWRULF�SHU��
VSHFWLYHV�IURP�WKH�2NLHN�DQG�DUFKDHRORJLFDO�SHUVSHFWLYHV�IURP�WKH�.DQV\RUH��,Q�&URWKHUV��*���HG����
+XQWHU�JDWKHUHUV�LQ�7KHRU\�DQG�$UFKDHRORJ\��6RXWKHUQ�'OLQRLV�8QLYHUVLW\�3UHVV��&DUERQGDOH��SS��
���������

'DYLG��1����������7KH�HWKQRDUFKDHRORJ\�DQG�ILHOG�DUFKDHRORJ\�RI�JULQGLQJ�DW�6XNXU��$GDPDZD�6WDWH��
1LJHULD��$IULFDQ�$UFKDHRORJLFDO�5HYLHZ������������
G
(UULFR��)����������7KH�LQYLVLEOH�IURQWLHU�$�PXOWLSOH�VSHFLHV�PRGHO�IRU�WKH�RULJLQ�RI�EHKDYLRUDO�
PRGHUQLW\��(YROXWLRQDU\�$QWKURSRORJ\��������������

G
(UULFR��)���=LOK¥R��-���-XOLHQ��0���%DIILHU��&��DQG�3HOHJULQ��-����������1HDQGHUWKDO�DFFXOWXUDWLRQ�LQ�
ZHVWHUQ�(XURSH"�&XUUHQW�$QWKURSRORJ\�����6��6����

G
(UULFR��)���+HQVKLOZRRG��&��6���DQG�1¾VVHQ��3����������$Q�HQJUDYHG�ERQH�IUDJPHQW�IURP���������
\HDU�ROG�0LGGOH�6WRQH�$JH�OHYHOV�DW�%LRPERV�&DYH��6RXWK�$IULFD��,PSOLFDWLRQV�IRU�WKH�RULJLQV�RI�
V\PEROLVP�DQG�ODQJXDJH��$QWLTXLW\��������������

'HDFRQ��+����������:KHUH�+XQWHUV�*DWKHUHG��$�6WXG\�RI�+�RORFHQH�6WRQH�$JH�3HRSOH�LQ�WKH�(DVWHUQ�
&DSH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�6XUYH\��&ODUHPRQW��

'HDFRQ��+����������/DWH�3OHLVWRFHQH�SDOHRHFRORJ\�DQG�DUFKDHRORJ\�LQ�WKH�VRXWKHUQ�&DSH��6RXWK�
$IULFD��,Q�0HOODUV��3���DQG�6WULQJHU��&���HGV����7KH�+XPDQ�5HYROXWLRQ��%HKDYLRUDO�DQG�%LRORJLFDO�
3HUVSHFWLYHV�RQ�WKH�2ULJLQV�RI�0RGHUQ�+XPDQV��(GLQEXUJK�8QLYHUVLW\�3UHVV��(GLQEXUJK��SS��
���������

'HDFRQ��+����������3ODQWLQJ�DQ�LGHD��$Q�DUFKDHRORJ\�RI�6WRQH�$JH�JDWKHUHUV�LQ�6RXWK�$IULFD��6RXWK�
$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������
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:KDW�,V�D�+XQWHU�*DWKHUHU"� ����

'HDFRQ��+����������0RGHUQ�KXPDQ�HPHUJHQFH��$Q�$IULFDQ�DUFKDHRORJLFDO�SHUVSHFWLYH��,Q�7RELDV��3��9���
5DDWK��0��$���0DJJL�&HFFKL��-���DQG�'R\OH��*�$���HGV����+XPDQLW\�IURP�$IULFDQ�1DLVVDQFH�WR�
&RPLQJ�0LOOHQLD���&ROORTXLD�LQ�+XPDQ�%LRORJ\�DQG�3DODHRDQWKURSRORJ\��)ORUHQFH�8QLYHUVLW\�
3UHVV��)ORUHQFH��SS�����������

'HDFRQ��-����������/DWHU�6WRQH�$JH�SHRSOH�DQG�WKHLU�GHVFHQGDQWV�LQ�6RXWKHUQ�$IULFD��,Q�.OHLQ��5��*��
�HG����6RXWKHUQ�$IULFDQ�3UHKLVWRU\�DQG�3DOHRHQYLURQPHQWV��$��$��%DONHPD��5RWWHUGDP��SS�������
�����

'HDFRQ��7����������7KH�6\PEROLF�6SHFLHV��7KH�&R�(YROXWLRQ�RI�/DQJXDJH�DQG�WKH�%UDLQ��1RUWRQ��1HZ�
<RUN��

'HQERZ��-����������0DWHULDO�FXOWXUH�LQ�WKH�GLDOHFWLFV�RI�LGHQWLW\�LQ�WKH�.DODKDUL��$'�����������
,Q�0FOQWRVK��6��.���HG����%H\RQG�&KLHIGRPV��3DWKZD\V�WR�&RPSOH[LW\�LQ�$IULFD��&DPEULGJH�
8QLYHUVLW\�3UHVV��&DPEULGJH��SS�����������

GL/HPLD��6����������&XOWXUDO�FRQWURO�RYHU�ZLOG�DQLPDOV�GXULQJ�WKH�HDUO\�+RORFHQH��7KH�FDVH�RI�%DUEDU\�
VKHHS�LQ�&HQWUDO�6DKDUD��,Q�GL/HUQLD��6���DQG�0DQ]L��*���HGV����%HIRUH�)RRG�3URGXFWLRQ�LQ�1RUWK�
$IULFD��$%$&2��)RUOL��SS������������

GL/HUQLD��6����������'LVPDQWOLQJ�GXQJ��'HOD\HG�XVH�RI�IRRG�UHVRXUFHV�DPRQJ�HDUO\�+RORFHQH�IRUDJHUV�
RI�WKH�/LE\DQ�6DKDUD��-RXUQDO�RI�$QWKURSRORJLFDO�$UFKDHRORJ\���������������

GL/HUQLD��6���DQG�0DQ]L��*����������%HIRUH�)RRG�3URGXFWLRQ�LQ�1RUWK�$IULFD��$%$&2��)RUOL��
(JJHUW��0����������&HQWUDO�$IULFD�DQG�WKH�DUFKDHRORJ\�RI�WKH�HTXDWRULDO�UDLQIRUHVW��5HIOHFWLRQV�RQ�

VRPH�PDMRU�WRSLFV��,Q�6KDZ��7���6LQFODLU��3���$QGDQ��%���DQG�2NSRNR��$���HGV����7KH�$UFKDHRORJ\�
RI�$IULFD��)RRG��0HWDOV�DQG�7RZQV��5RXWOHGJH��/RQGRQ�DQG�1HZ�<RUN��SS�����������

(OSKLFN��'����������.KRLNKRL�DQG�WKH�)RXQGLQJ�RI�:KLWH�6RXWK�$IULFD��5DYHQ�3UHVV��-RKDQQHVEXUJ��
)LVKHU��-����������)RUDJHUV�DQG�)DUPHUV��0DWHULDO�H[SUHVVLRQV�RI�LQWHUDFWLRQ�DW�HOHSKDQW�SURFHVVLQJ�VLWHV�

LQ�WKH�,WXUL�)RUHVW��=DLUH��,Q�+XGVRQ��-���HG����)URP�%RQHV�WR�%HKDYLRU��(WKQRDUFKDHRORJLFDO�DQG�
([SHULPHQWDO�&RQWULEXWLRQV�WR�WKH�,QWHUSUHWDWLRQ�RI)DXQDO�5HPDLQV��2FFDVLRQDO�3DSHU�1R������
&HQWHU�IRU�$UFKDHRORJLFDO�,QYHVWLJDWLRQV��6RXWKHUQ�,OOLQRLV�8QLYHUVLW\��&DUERQGDOH��SS�����������

*DPEOH��&����������7KH�3DOHROLWKLF�6RFLHWLHV�RI�(XURSH��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��
*DPEOH��&����������&RPPHQW�RQ�&��+HQVKLOZRRG�DQG�&��0DUHDQ��7KH�RULJLQ�RI�PRGHUQ�KXPDQ�

EHKDYLRU��&ULWLTXH�RI�WKH�PRGHOV�DQG�WKHLU�WHVW�LPSOLFDWLRQV��&XUUHQW�$QWKURSRORJ\��������������
*LIIRUG��'���,VDDF��*���DQG�1HOVRQ��&����������(YLGHQFH�IRU�SDVWRUDOLVP�DQG�SU«GDWLRQ�DW�3URORQJHG�

'ULIW��D�SDVWRUDO�1HROLWKLF�VLWH�LQ�.HQ\D��$]DQLD�������������
*LIIRUG�*RQ]DOH]��'�������D���(DUO\�SDVWRUDOLVWV�LQ�(DVW�$IULFD��(FRORJLFDO�DQG�VRFLDO�GLPHQVLRQV��

-RXUQDO�RI�$QWKURSRORJLFDO�$UFKDHRORJ\��������������
*LIIRUG�*RQ]DOH]��'�������E���*HQGHU�DQG�HDUO\�SDVWRUDOLVWV�LQ�(DVW�$IULFD��,Q�.HQW��6���HG����*HQGHU�

LQ�$IULFDQ�3UHKLVWRU\��$OWD0LUD�3UHVV��:DOQXW�&UHHN��&$��SS������������
*LIIRUG�LLRQ]DOH]��'����������7KH�IDXQD�IURP�(OH�%RU��(YLGHQFH�IRU�WKH�SHUVLVWHQFH�RI�IRUDJHUV�LQWR�

WKH�ODWHU�+RORFHQH�RI�DULG�QRUWK�.HQ\D��$IULFDQ�$UFKDHRORJLFDO�5HYLHZ��������������
*ULQNHU��5����������+RXVHV�LQ�WKH�5DLQIRUHVW��(WKQLFLW\�DQG�,QHTXDOLW\�DPRQJ�)DUPHUV�DQG�)RUDJHUV�

LQ�&HQWUDO�$IULFD��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��%HUNHOH\��
*XHQWKHU��0����������,QGHSHQGHQFH��UHVLVWDQFH��DFFRPRGDWLRQ��SHUVLVWHQFH��+XQWHU�JDWKHUHUV�DQG�

DJURSDVWRUDOLVWV�LQ�WKH�*KDQ]L�YHOG��HDUO\�����V�WR�PLG������V��,Q�.HQW��6���HG����(WKQLFLW\��+XQWHU��
*DWKHUHUV�DQG�WKH�2WKHU��$VVRFLDWLRQ�RU�$VVLPLODWLRQ�LQ�$IULFD��6PLWKVRQLDQ�,QVWLWXWLRQ�3UHVV��
:DVKLQJWRQ��'&��SS�����������

+DDODQG��5����������)LVK��SRWV��DQG�JUDLQ��(DUO\�DQG�PLG�+RORFHQH�DGDSWDWLRQV�LQ�WKH�FHQWUDO�6XGDQ��
$IULFDQ�$UFKDHRORJLFDO�5HYLHZ������������

+DDODQG��5����������$�VRFLR�HFRQRPLF�SHUVSHFWLYH�RQ�WKH�WUDQVLWLRQ�IURP�JDWKHULQJ��FXOWLYDWLRQ�WR�
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,Q�*RGVHQ��&��DQG�+DWKHU��-���HGV����7KH�3UHKLVWRU\�RI�)RRG��$SSHWLWHV�IRU�&KDQJH��5RXWOHGJH��
/RQGRQ��GG�����������
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0HWDOOXUJ\��$OWD0LUD�3UHVV��:DOQXW�&UHHN��&$��SS��������

+RYHUV��(���,ODQL��6���%DU�<RVHI��2���DQG�9DQGHUPHHUVFK��%����������$Q�HDUO\�FDVH�RI�FRORU�V\PEROLVP��
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����������

.DSODQ��-����������7KH�8PKODWX]DQD�5RFN�6KHOWHU�VHTXHQFH����������\HDUV�RI�6WRQH�$JH�KLVWRU\��1DWDO�
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��������
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.L\DJD�0XOLQGZD��'����������7KH�,URQ�$JH�SHRSOHV�RI�HDVW�FHQWUDO�%RWVZDQD�,Q�6KDZ��7���6LQFODLU��
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5RXWOHGJH��1HZ�<RUN��SS�����������
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0$��

/DYDFKHU\��3����������7KH�+RORFHQH�DUFKDHRORJLFDO�VHTXHQFH�RI�6KXP�/DND�5RFN�6KHOWHU��*UDVVILHOGV��
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/HH��5���DQG�*XHQWKHU��0����������2[HQ�RU�RQLRQV"�7KH�VHDUFK�IRU�WUDGH��DQG�WUXWK��LQ�WKH�.DODKDUL��

&XUUHQW�$QWKURSRORJ\��������������
/HZLV��-����������)RUHVW�SHRSOH�RU�YLOODJH�SHRSOH��:KRVH�YRLFH�ZLOO�EH�KHDUG"�,Q�%DUQDUG��$���DQG�

.HQULFN��-���HGV����$IULFD
V�,QGLJHQRXV�3HRSOHV��
)LUVW�3HRSOHV
�RU�
0DUJLQDOL]HG�0LQRULWLHV
�"�
&HQWUH�IRU�$IULFDQ�6WXGLHV��(GLQEXUJK��SS���������

/RXEVHU��-��1�� +���DQG�/DXUHQV��*�� ��������'HSLFWLRQV�RI�GRPHVWLF�XQJXODWHV�DQG�VKLHOGV��
+XQWHU�JDWKHUHUV�DQG�DJUR�SDVWRUDOLVWV�LQ�WKH�&DOHGRQ�5LYHU�9DOOH\�DUHD��,Q�'RZVRQ��7��$���DQG�
/HZLV�:LOOLDPV��-��'���HGV����&RQWHVWHG�,PDJHV��'LYHUVLW\�LQ�6RXWK�$IULFDQ�5RFN�$UW�5HVHDUFK��
:LWZDWHUVUDQG�8QLYHUVLW\�3UHVV��-RKDQQHVEXUJ��SS�����������

/XSR��.���DQG�6FKPLWW��'����������8SSHU�3DOHROLWKLF�QHW�KXQWLQJ��VPDOO�SUH\�H[SORLWDWLRQ��DQG�ZRPHQ
V�
ZRUN�HIIRUW��$�YLHZ�IURP�WKH�HWKQRJUDSKLF�DQG�HWKQRDUFKDHRORJLFDO�UHFRUG�RI�WKH�&RQJR�%DVLQ��
-RXUQDO�RI�$UFKDHRORJLFDO�0HWKRG�DQG�7KHRU\�������������

/\RQV��'���DQG�'
$QGUHD��$��&����������*ULGGOHV��RYHQV��DQG�DJULFXOWXUDO�RULJLQV��$Q�HWKQRDUFKDHR��
ORJLFDO�VWXG\�RI�EUHDG�EDNLQJ�LQ�KLJKODQG�(WKLRSLD��$PHULFDQ�$QWKURSRORJLVW���������������

0DEXOOD��$��=����������$UFKDHRORJLFDO�LPSOLFDWLRQV�RI�+DG]DEH�IRUDJHU�ODQG�XVH�LQ�WKH�(D\VL�EDVLQ��
7DQ]DQLD��,Q�.XVLPED��&��DQG�.XVLPED��6���HGV����(DVW�$IULFDQ�$UFKDHRORJ\��)RUDJHUV��3RWWHUV��
6PLWKV��DQG�7UDGHUV��8QLYHUVLW\�RI�3HQQV\OYDQLD�0XVHXP�3UHVV��3KLODGHOSKLD��SS���������

0DF(DFKHUQ��6����������6\PEROLF�UHVHUYRLUV�DQG�LQWHU�JURXS�UHODWLRQV��:HVW�$IULFDQ�H[DPSOHV��$IULFDQ�
$UFKDHRORJLFDO�5HYLHZ��������������

0DF(DFKHP��6����������6HWWLQJ�WKH�ERXQGDULHV��/LQJXLVWLFV��HWKQLFLW\��FRORQLDOLVP��DQG�DUFKDHRORJ\�
VRXWK�RI�/DNH�&KDG��,Q�7HUUHOO��-���HG����$UFKDHRORJ\��/DQJXDJH��DQG�+LVWRU\��(VVD\V�RQ�&XOWXUH�
DQG�(WKQLFLW\��%HUJLQ�DQG�*DUYH\��:HVWSRUW��&7��SS����������

0DSXQGD��%����������)LSD�,URQ�7HFKQRORJLHV�DQG�WKHLU�LPSOLHG�6RFLDO�+LVWRU\��,Q�.XVLPED��&��DQG�
.XVLPED��6���HGV����(DVW�$IULFDQ�$UFKDHRORJ\��)RUDJHUV��3RWWHUV��6PLWKV��DQG�7UDGHUV��8QLYHUVLW\�
RI�3HQQV\OYDQLD�0XVHXP�3UHVV��3KLODGHOSKLD��SS���������

0DUHDQ��&��:����������+XQWHU�WR�KHUGHU��/DUJH�PDPPDO�UHPDLQV�IURP�WKH�KXQWHU�JDWKHUHU�RFFXSDWLRQ�
DW�(QNDSXQH�<D�0XWR�5RFNVKHLWHU��&HQWUDO�5LIW��.HQ\D��$IULFDQ�$UFKDHRORJLFDO�5HYLHZ���������
�����
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0DUHDQ��&��:����������+XQWHU�JDWKHUHU�IRUDJLQJ�VWUDWHJLHV�LQ�WURSLFDO�JUDVVODQGV��0RGHO�EXLOGLQJ�DQG�
WHVWLQJ�LQ�WKH�(DVW�$IULFDQ�0LGGOH�DQG�ODWHU�6WRQH�$JH��-RXUQDO�RI�$QWKURSRORJLFDO�$UFKDHRORJ\�
������������

0DUHDQ��&��DQG�$VVHID��=����������=RRDUFKHRORJLFDO�HYLGHQFH�IRU�WKH�IDXQDO�H[SORLWDWLRQ�EHKDYLRU�RI�
1HDQGHUWDOV�DQG�HDUO\�PRGHUQ�KXPDQV��(YROXWLRQDU\�$QWKURSRORJ\�����������

0DUVKDOO��)����������$UFKDHRORJLFDO�SHUVSHFWLYHV�RQ�(DVW�$IULFDQ�SDVWRUDOLVP��,Q�)UDWNLQ��(���*DO�YLQ��
.���DQG�5RWK��(���HGV����$IULFDQ�3DVWRUDOLVW�6\VWHPV��$Q�,QWHJUDWHG�$SSURDFK��/\QQH�5HLQQHU��
%RXOGHU��&2��SS���������

0DUVKDOO��)����������7KH�RULJLQV�DQG�VSUHDG�RI�GRPHVWLF�DQLPDOV�LQ�(DVW�$IULFD��,Q�%OHQFK��5���DQG�
0DF'RQDOG��.���HGV����7KH�2ULJLQ�DQG�'HYHORSPHQW�RI�$IULFDQ�/LYHVWRFN��8QLYHUVLW\�&ROOHJH�
3UHVV��/RQGRQ��SS�����������

0DUVKDOO��)���DQG�+LOGHEUDQG��(����������&DWWOH�EHIRUH�FURSV��7KH�EHJLQQLQJV�RI�IRRG�SURGXFWLRQ�LQ�
(DVW�$IULFD��-RXUQDO�RI�:RUOG�3UHKLVWRU\�������������

0DUVKDOO��/����������7KH��.XQ��RI1YDH�1YDH��+DUYDUG�8QLYHUVLWY�3UHVV��&DPEQGHH��0$��
0D]HO��$��'����������3HRSOH�PDNLQJ�KLVWRU\��7KH�ODVW�WHQ�WKRXVDQG�\HDUV�RI�KXQWHU�JDWKHUHU�FRPPX��

QLWLHV�LQ�WKH�7KXNHOD�%DVLQ��1DWDO�0XVHXP�-RXUQDO�RI�WKH�+XPDQLWLHV�����������
0D]HO��$��'����������(DUO\�SRWWHU\�IURP�WKH�HDVWHUQ�SDUW�RI�VRXWKHUQ�$IULFD��6RXWK�$IULFDQ�$UFKDHR��

ORJLFDO�%XOOHWLQ����������
0F%UHDUW\��6����������7KH�0LGGOH�3OHLVWRFHQH�RI�(DVW�$IULFD��,Q�%DUKDP��/���DQG�5REVRQ�%URZQ��.��

�HGV����+XPDQ�5RRWV��$IULFD�DQG�$VLD�LQ�WKH�0LGGOH�3OHLVWRFHQH��:HVWHUQ�$FDGHPLF�DQG�6SHFLDOLVW�
3UHVV��%ULVWRO��8.��SS���������

0F%UHDUW\��6����������3DWWHUQV�RI�WHFKQRORJLFDO�FKDQJH�DW�WKH�RULJLQ�R¯�+RPR�VDSLHQV��%HIRUH�)DUPLQJ�
���KWWS���ZZZ�ZDVSUHVV�FR�XN�

0F%UHDUW\��6���DQG�%URRNV��$��6����������7KH�UHYROXWLRQ�WKDW�ZDVQ
W��$�QHZ�LQWHUSUHWDWLRQ�RI�WKH�RULJLQ�
RI�PRGHUQ�KXPDQ�EHKDYLRU��-RXUQDO�RI�+XPDQ�(YROXWLRQ��������������

0HUFDGHU��-���*DUFLD�+HUDV��0���DQG�*RQ]DOH]�$OYDUH]��,����������&HUDPLF�WUDGLWLRQ�LQ�WKH�$IULFDQ�
UDLQIRUHVW��&KDUDFWHUL]DWLRQ�DQDO\VLV�RI�DQFLHQW�DQG�PRGHP�SRWWHU\�IURP�WKH�,WXUL��'��5��&RQJR��
-RXUQDO�RI�$UFKDHRORJLFDO�6FLHQFH��������������

0LOR��3����������(YLGHQFH�IRU�KRPLQLG�SU«GDWLRQ�DW�.ODVLHV�5LYHU�0RXWK��6RXWK�$IULFD��DQG�LWV�LP��
SOLFDWLRQV�IRU�WKH�EHKDYLRU�RI�HDUO\�PRGHUQ�KXPDQV��-RXUQDO�RI�$UFKDHRORJLFDO�6FLHQFH���������
�����

0LWFKHOO��3����������+XQWHU�JDWKHUHU�DUFKDHRORJ\�LQ�VRXWKHUQ�$IULFD��5HFHQW�UHVHDUFK��IXWXUH�WUHQGV��
%HIRUH�)DUPLQJ�����������

0LWFKHOO��3����������7KH�$UFKDHRORJ\�RI�6RXWKHUQ�$IULFD��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��
0RUULV��$����������7KH�6NHOHWRQV�RI�&RQWDFW��:LWZDWHUVUDQG�8QLYHUVLW\�3UHVV��-RKDQQHVEXUJ��
0RUULVRQ��.����������3HSSHU�LQ�WKH�KLOOV��8SODQG�ORZODQG�H[FKDQJH�DQG�WKH�LQWHQVLILFDWLRQ�RI�WKH�

VSLFH�WUDGH��,Q�0RUULVRQ��.���DQG�-XQNHU��/���HGV����)RUDJHU�7UDGHUV�LQ�6RXWK�DQG�6RXWKHDVW�$VLD��
/RQJ�WHUP�+LVWRULHV��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��SS�����������

0RUULVRQ��.���DQG�-XQNHU��/����������)RUDJHU�7UDGHUV�LQ�6RXWK�DQG�6RXWKHDVW�$VLD��/RQJ�WHUP�+LVWR��
ULHV��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��

0XUSK\��/��$���0XUSK\��0���5REELQV��/��+���DQG�&DPSEHOO��$��&����������3RWWHU\�IURP�WKH�:KLWH�
3DLQWLQJV�5RFNVKHLWHU��7VRGLOR�+LOOV��%RWVZDQD��1\DPH�$NXPD����������

1HOVRQ��6����������5HIOHFWLRQV�RQ�JHQGHU�VWXGLHV�LQ�$IULFDQ�DQG�$VLDQ�DUFKDHRORJ\��,Q�.HQW��6���HG����
*HQGHU�LQ�$IULFDQ�3UHKLVWRU\��$OWD0LUD�3UHVV��:DOQXW�&UHHN��&$��SS�����������

2NRUR��-��$����������6RPH�DUFKDHRORJLFDO�LQGLFDWLRQV�RI�WKH�6ODYH�0DUNHW�DQG�WKH�%DREDE�WUHHV�RI�
6DDNSXOL��1RUWKHUQ�*KDQD��1\DPH�$NXPD�����������

2SSHUPDQ��+���DQG�+\GHQUHLFK��%����������$��������\HDU�ROG�0LGGOH�6WRQH�$JH�FDPS�VLWH�ZLWK�SODQW�
IRRG�UHPDLQV�IURP�WKH�QRUWK�HDVWHUQ�&DSH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������

3DQWHU�%ULFN��&��/D\WRQ��&��5���DQG�5RZOH\�&RQZ\��3����������/LQHV�RI�LQTXLU\��,Q�3DQWHU�%ULFN��&��
/D\WRQ��5���DQG�5RZOH\�&RQZ\��3���HGV����+XQWHU�*DWKHUHUV��$Q�,QWHUGLVFLSOLQDU\�3HUVSHFWLYH��
&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��SS��������

3DUNLQJWRQ��-��(����������6RDTXD�DQG�%XVKPHQ��+XQWHUV�DQG�UREEHUV��,Q�6FKULUH��&���HG����3DVW�DQG�
3UHVHQW�LQ�+XQWHU�*DWKHUHU�6WXGLHV��$FDGHPLF�3UHVV��2UODQGR��)/��SS�����������

3DUNLQJWRQ��-��(����������5HVROYLQJ�WKH�SDVW��*HQGHU�LQ�WKH�6WRQH�$JH�DUFKDHRORJLFDO�UHFRUG�RI�WKH�
:HVWHUQ�&DSH��,Q�.HQW��6���HG����*HQGHU�LQ�$IULFDQ�3UHKLVWRU\��$OWD0LUD�3UHVV��:DOQXW�&UHHN��
&$��SS���������
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���� .XVLPED�

3DUNLQJWRQ��-��(�������D���0RELOLW\��VHDVRQDOLW\��DQG�VRXWKHUQ�$IULFDQ�KXQWHU�JDWKHUHUV��6RXWK�$IULFDQ�
$UFKDHRORJLFDO�%XOOHWLQ����������

3DUNLQJWRQ��-��(�������E���0LOHVWRQHV��7KH�LPSDFW�RI�WKH�V\VWHPDWLF�H[SORLWDWLRQ�RI�PDULQH�IRRGV�RQ�
KXPDQ�HYROXWLRQ��,Q�7RELDV��3���5DDWK��3��0���0RJJL�&HFFKL��-���DQG�'R\OH��*���HGV����+XPDQ��
LW\�IURP�$IULFDQ�1DLVVDQFH�WR�FRPLQJ�0LOOHQQLD��)LUHQ]H�8QLYHUVLW\�3UHVV��)ORUHQFH��SS�������
�����

3DUNLQJWRQ��-��(����������0LGGHQV�DQG�PRGHUQV��6KHOO�ILVKLQJ�DQG�WKH�0LGGOH�6WRQH�$JH�RI�WKH�:HVWHUQ�
&DSH��6RXWK�$IULFD��6RXWK�$IULFDQ�-RXUQDO�RI�6FLHQFH��������������

3DUNLQJWRQ��-���DQG�+DOO��0����������3DWWHUQLQJ�LQ�UHFHQW�UDGLRFDUERQ�GDWHV�IURP�VRXWKHUQ�$IULFD�DV�D�
UHIOHFWLRQ�RI�SUHKLVWRULF�VHWWOHPHQW�DQG�LQWHUDFWLRQ��-RXUQDO�RI�$IULFDQ�+LVWRU\�����������

3DUVRQV��,����������/LWKLF�H[SUHVVLRQV�RI�ODWHU�6WRQH�$JH�OLIHZD\V�LQ�WKH�QRUWKHUQ�&DSH��6RXWK�$IULFDQ�
$UFKDHRORJLFDO�%XOOHWLQ������������

3OXJ��,���0LWFKHOO��3���DQG�%DLOH\��*����������$QLPDO�UHPDLQV�IURP�/LNRDHQJ��DQ�RSHQ�DLU�ULYHU�VLWH��DQG�
LWV�SODFH�LQ�WKH�SRVW�FODVVLF�:LOWRQ�RI�/HVRWKR�DQG�HDVWHUQ�)UHH�6WDWH��6RXWK�$IULFD��6RXWK�$IULFDQ�
-RXUQDO�RI�6FLHQFH��������������

3ULFH��7��'���DQG�%URZQ��-����������&RPSOH[�+XQWHU�*DWKHUHUV��$FDGHPLF�3UHVV��1HZ�<RUN��
5DR��$����������7KH�FRQFHSW�RI�SHULSDWHWLFV��$Q�LQWURGXFWLRQ��,Q�5DR��$���HG����7KH�2WKHU�1RPDGV��

3HULSDWHWLF�0LQRULWLHV�LQ�&URVV�&XOWXUDO�3HUVSHFWLYH��%RKODX�9HUODJ��&RORJQH��GG��������
5HOHWKIRUG��-��+����������*HQHWLFV�RI�PRGHUQ�KXPDQ�RULJLQV�DQG�GLYHUVLW\��$QQXDO�5HYLHZV�LQ�$QWKUR��

SRORJ\�����������
5REELQV��/����������'LUHFW�GDWLQJ�RI�ZRUNHG�RVWULFK�HJJVKHOO�LQ�WKH�.DODKDUL��1\DPH�$NXPD�������������
5REELQV��/���0XUSK\��0���6WHZDUW��.���&DPSEHOO��$���DQG�%URRN��*����������%DUEHG�ERQH�SRLQWV��

SDOHRHQYLURQPHQW��DQG�WKH�DQWLTXLW\�RIILVK�H[SORLWDWLRQ�LQ�WKH�.DODKDUL�'HVHUW��%RWVZDQD��-RXUQDO�
RI�)LHOG�$UFKDHRORJ\��������������

5REELQV��/��+���0XUSK\��0��/���6WHYHQV��1��-���%URRN��*��$���,YHUVWHU��$��+���+DEHU\DQ��.��$���.OHLQ��5��
*���0LOR��5���6WHZDUW��.��0���0DQLHVHQ��'��*���DQG�:LQNOHU��$��-����������3DOHRHQYLURQPHQW�DQG�
DUFKDHRORJ\�RI�'URWVN\V�&DYH�:HVWHUQ�.DODKDUL�'HVHUW��%RWVZDQD��-RXUQDO�RI�$UFKDHRORJLFDO�
6FLHQFH�����������

5REELQV��/��+���0XUSK\��0��/���%URRN��*��$���,YHUVWHU��$��+���&DPSEHOO��$��&��.OHLQ��5��*���0LOR��5��
*���6WHZDUW��.��0���'RZQH\��:��6���DQG�6WHYHQV��1��+����������$UFKDHRORJ\��SDOHRHQYLURQPHQW��
DQG�FKURQRORJ\�RI�WKH�7VRGLOR�+LOOV�:KLWH�3DLQWLQJV�5RFN�6KHOWHU��1RUWKZHVW�.DODKDUL�'HVHUW��
%RWVZDQD��-RXUQDO�RI�$UFKDHRORJLFDO�6FLHQFH�����������������

6DGU��.����������.DODKDUL�$UFKDHRORJ\�DQG�WKH�%XVKPDQ�GHEDWH��&XUUHQW�$QWKURSRORJ\���������������
6DGU��.����������)DXQDO�UHPDLQV�LQ�WKH�WUDQVLWLRQ�IURP�KXQWLQJ�WR�KHUGLQJ�LQ�VRXWKHDVWHUQ�%RWVZDQD��

6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������
6DGU��.����������(QFDSVXODWHG�%XVKPHQ�LQ�WKH�DUFKDHRORJ\�RI�7KDPDJD��,Q�.HQW��6���HG����(WKQLFLW\��

+�XQWHU��JDWKHUHUV��DQG�WKH�2WKHU��$VVRFLDWLRQ�RU�$VVLPLODWLRQ�LQ�$IULFD��6PLWKVRQLDQ�,QVWLWXWLRQ�
3UHVV��:DVKLQJWRQ��'&��SS���������

6DGU��.����������7KH�1HROLWKLF�RI�6RXWKHUQ�$IULFD��-RXUQDO�RI�$IULFDQ�+LVWRU\��������������
6DGU��.���DQG�3OXJ��,����������)DXQDO�UHPDLQV�LQ�WKH�WUDQVLWLRQ�IURP�KXQWLQJ�WR�KHUGLQJ�LQ�VRXWKHDVWHUQ�

%RWVZDQD��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������
6DGU��.���6PLWK��$���3OXJ��,���2UWRQ��-���DQG�0XWWL��%����������+HUGHUV�DQG�IRUDJHUV�RQ�.DVWHHOEHUJ��

,QWHULP�UHSRUW�RI�H[FDYDWLRQV������������6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������
6FKDGHEHUJ��7����������%DWZD��7KH�%DQWX�QDPH�IRU�WKH�LQYLVLEOH�SHRSOH��,Q�%LHVEURXFN��.���(OGHUV��6���

DQG�5¸VVHO��*���HGV����&KDOOHQJLQJ�(OXVLYHQHVV��&HQWUDO�$IULFDQ�+XQWHU�*DWKHUHUV�LQ�D�0XOWLGLV��
FLSOLQDU\�3HUVSHFWLYH��8QLYHUVLW¦W�/HLGHQ�5HVHDUFK�6FKRRO��&1:6��/HLGHQ��7KH�1HWKHUODQGV��SS��
��A���

6FKULUH��&����������$Q�LQTXLU\�LQWR�WKH�HYROXWLRQDU\�VWDWXV�DQG�DSSDUHQW�LGHQWLW\�RI�6DQ�KXQWHU�JDWKHUHUV��
+XPDQ�(FRORJ\����������

6FKULUH��&���HG�����������3DVW�DQG�3UHVHQW�LQ�+XQWHU�*DWKHUHU�6RFLHWLHV��$FDGHPLF�3UHVV��6DQ�)UDQFLVFR��
&$��

6FKULUH��&����������7KH�DUFKDHRORJLFDO�LGHQWLW\�RI�KXQWHUV�DQG�KHUGHUV�DW�WKH�&DSH�RYHU�WKH�ODVW������
\HDUV��$�FULWLTXH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ������������

6FKULUH��&��DQG�'HDFRQ��-����������7KH�LQGLJHQRXV�DUWLIDFWV�IURP�2XGHSRVW����D�FRORQLDO�RXWSRVW�RI�WKH�
92&�DW�6DOGDQKD�%D\��&DSH��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ���������������

6HDO\��-���DQG�3IHLIIHU��6����������'LHW��ERG\�VL]H��DQG�ODQGVFDSH�XVH�DPRQJ�KRORFHQH�SHRSOH�LQ�WKH�
VRXWKHUQ�&DSH��6RXWK�$IULFD��&XUUHQW�$QWKURSRORJ\��������������
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6KRWW��0����������2Q�UHFHQW�WUHQGV�LQ�WKH�DQWKURSRORJ\�RI�IRUDJHUV��.DODKDUL�UHYLVLRQLVP�DQG�LWV�
DUFKDHRORJLFDO�LPSOLFDWLRQV��0DQ��������������

6LQJHU��5���DQG�:\PHU��-����������7KH�0LGGOH�6WRQH�$JH�DW�.ODVLHV�5LYHU�0RXWK�LQ�6RXWK�$IULFD��
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