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PDWHG�WKDW�WKH�ZRXQGV�VXIIHUHG�E\�WKLV�PDPPDO�ZHUH�LQIOLFWHG�E\�D�ZKLWH�VKDUN�JUHDWHU�WKDQ���PHWHUV�LQ�OHQJWK��7KLV
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8Q�WXUVLRSH�7XUVLRSV�WUXQFDWXV�DGXOWR��UHFDQWH�UHFHQWL�IHULWH�FDXVDWH�GD�GXH�PRUVL�GL�VTXDOR�ELDQFR�&DUFKDURGRQ
FDUFKDULDV�QHOOD�UHJLRQH�GRUVDOH��o�VWDWR�LQFRQWUDWR�LO���0DJJLR������DO�ODUJR�GL�/DPSHGXVD��,WDOLD��0DUH�0HGLWHUUD�
QHR��6L�VWLPD�FKH�OH�IHULWH�VLDQR�VWDWH�LQIHUWH�GDO�FHWDFHR�GD�SDUWH�GL�XQR�VTXDOR�ELDQFR�GL�ROWUH���PHWUL�GL�OXQJKH]]D�
4XHVWD�o�OD�SULPD�YROWD�FKH�XQ�WXUVLRSH�VRSUDYYLVVXWR�DG�XQ�DWWDFFR�GL�VTXDOR�ELDQFR�YLHQH�VHJQDODWR�QHO�0HGLWHUUD�
QHR��HG�o�OD�SURYD�GHILQLWLYD�FKH�&��FDUFKDULDV�DWWDFFD�HIIHWWLYDPHQWH�WXUVLRSL�YLYL�LQ�TXHVWH�DFTXH�

3DUROH�FKLDYH��WXUVLRSH��7XUVLRSV�WUXQFDWXV��VTXDOR�ELDQFR��&DUFKDURGRQ�FDUFKDULDV��SUHGD]LRQH
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&HWDFHDQ� UHPDLQV�DUH� IUHTXHQWO\� IRXQG� LQ� WKH� VWRP�
DFKV�RI�JUHDW�ZKLWH�VKDUNV�&DUFKDURGRQ�FDUFKDULDV� �/LQ�
QDHXV�� ������� EXW� D� IXQGDPHQWDO� GLVWLQFWLRQ� PXVW� EH
PDGH�EHWZHHQ�VFDYHQJLQJ�D�GHDG�FHWDFHDQ�DQG� WKH�DFW
RI�SUHGDWLRQ��E\�DWWDFNLQJ�RU�NLOOLQJ�D� OLYH�FHWDFHDQ��2I
RYHU� ���� VSHFLHV� RI� VKDUNV� �&RPSDJQR�� ������� RQO\
DERXW���� LQFOXGLQJ� WKH�JUHDW�ZKLWH� VKDUN��DUH� NQRZQ� WR
SUH\�RQ�VPDOO�RGRQWRFHWHV��/RQJ�	�-RQHV���������:KLWH
VKDUN
V�ELWH�VFDUV�DQG�IUHVK�ZRXQGV�KDYH�EHHQ�XVHG�ZLWK
VXFFHVV� WR� LGHQWLI\� WKH�VSHFLHV�RI� VKDUNV� UHVSRQVLEOH� IRU
SUHGDWLRQ� DQG� VFDYHQJLQJ� RQ� KXPDQV�� SLQQLSHGV�� FHWD�

FHDQV��DQG�RWKHU�DQLPDOV��&LJDOD�)XOJRVL��������/RQJ�	
-RQHV�� ������ /RQJ� HW� DO��� ������ &ROOLHU�� ������� ,Q� WKH
0HGLWHUUDQHDQ�6HD��ZKLWH�VKDUNV� IHHG�RQ�FHWDFHDQV�� LQ�
FOXGLQJ� ERWWOHQRVH� GROSKLQV� 7XUVLRSV� WUXQFDWXV� �0RQ�
WDJX�� ������� FRPPRQ� GROSKLQV�'HOSKLQXV� GHOSKLV� /LQ�
QDHXV�� ������ VSHUP� ZKDOHV� 3K\VHWHU� PDFURFHSKDOXV
/LQQDHXV�� ������ DQG� ILQ� ZKDOHV�%DODHQRSWHUD� SK\VDOXV
�/LQQDHXV�� ������ �'H�0DGGDOHQD�� ������ ������ XQSXEO�
GDWD���EXW�ZKLWH� VKDUN�SUHGDWLRQ�RQ�FHWDFHDQV� LV�SRRUO\
GRFXPHQWHG� �)HUJXVVRQ�� ������ ������ %LDQXFFL� HW� DO��
�������3UHVHQWHG�KHUH� LV� WKH� ILUVW�FDVH�RI�D�ZKLWH�VKDUN�
ELWWHQ�� OLYH� ERWWOHQRVH� GROSKLQ� 7XUVLRSV� WUXQFDWXV� IURP
WKH�0HGLWHUUDQHDQ�

)LJ�����$UHD�RI�WKH�&HQWUDO�0HGLWHUUDQHDQ�6HD�VKRZLQJ�WKH�ORFDWLRQ�ZKHUH�D�ERWWOHQRVH�GROSKLQ�7XUVLRSV�WUXQFDWXV
EHDULQJ�WZR�IUHVK�ELWHV�RI�JUHDW�ZKLWH�VKDUN�&DUFKDURGRQ�FDUFKDULDV�ZDV�HQFRXQWHUHG���'UDZLQJ��$��'H�0DGGDOHQD�
6O�����2EPRàMH�RVUHGQMHJD�GHOD�6UHGR]HPVNHJD�PRUMD�]�ORNDFLMR��QD�NDWHUL�MH�ELOD�RSDËHQD�YHOLND�SOLVNDYND�7XUVLRSV
WUXQFDWXV�]�GYHPD�VYHËLPD�XJUL]RPD��NL�ML�MX�MH�SUL]DGHMDO�EHOL�PRUVNL�YRON�&DUFKDURGRQ�FDUFKDULDV���5LVED��$��'H
0DGGDOHQD�
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0$7(5,$/�$1'�0(7+2'6

6LQFH�������WKH�,WDOLDQ�*UHDW�:KLWH�6KDUN�'DWD�%DQN
�%DQFD�'DWL�,WDOLDQD�6TXDOR�%LDQFR��KDV�FROOHFWHG�D�VXE�
VWDQWLDO� DPRXQW� RI� LQIRUPDWLRQ� UHJDUGLQJ� KLVWRULFDO� DQG
UHFHQW�UHFRUGV�RI�WKH�JUHDW�ZKLWH�VKDUN�IURP�WKH�0HGLWHU�
UDQHDQ�6HD��7KLV�GDWD�LQFOXGHV�LQIRUPDWLRQ�RQ�VL]H��GLV�
WULEXWLRQ�� KDELWDW�� EHKDYLRXU�� UHSURGXFWLRQ�� GLHW�� ILVKHU\
DQG� DWWDFNV� RQ� KXPDQV� �'H� 0DGGDOHQD�� ������ �����
����D�� ����E�� ������ ������ &HORQD� HW� DO��� ������ 'H
0DGGDOHQD�HW�DO���������������*DOD]�	�'H�0DGGDOHQD�
������� 7KH� VWXG\� RI� WKH� WURSKLF� UHODWLRQVKLSV� EHWZHHQ
JUHDW�ZKLWH�VKDUNV�DQG�WKH�0HGLWHUUDQHDQ�IDXQD�LV�D�IXQ�
GDPHQWDO�SDUW�RI�WKLV�UHVHDUFK�SURJUDP�

7KH� REVHUYDWLRQ� UHSRUWHG� LQ� WKLV� ZRUN� ZDV� PDGH
GXULQJ� D� UHVHDUFK� SURJUDP� LQ� WKH� DUHD� RI� WKH� ,VROH
3HODJLH�� ,WDO\�� ZKHUH� 1HFWRQ� 0DULQH� 5HVHDUFK� 6RFLHW\
PDQDJHV�DQG�PDLQWDLQV�D�VWXG\�RI�WKH�PDULQH�PDPPDOV
WKDW� UHJXODUO\� IUHTXHQW� WKH� DUFKLSHODJR�ZDWHUV�� 7KH� RE�
VHUYDWLRQV� UHSRUWHG� KHUH� ZHUH� PDGH� QHDU� /DPSHGXVD
������������1������������(���)LJ������6XUIDFH�DQG�XQGHU�
ZDWHU� REVHUYDWLRQV� ZHUH� PDGH� GXULQJ� IDYRXUDEOH
ZHDWKHU�FRQGLWLRQV��VHD�VWDWH�%HDXIRUW�����6XUIDFH�SKRWR�
JUDSKV�ZHUH�WDNHQ�XVLQJ�D�&DQRQ�(26����'�

5(68/76�$1'�',6&866,21

2Q�0D\� ��� ������ LQ� WKH� ODWH� DIWHUQRRQ�� DW� DSSUR[L�
PDWHO\� ������ KUV�� WZR� RI� WKH� DXWKRUV� �$�&�� DQG� *�&��
ZHUH� DERDUG� D� �� P� LQIODWDEOH� ERDW� RII� /DPSHGXVD�
1HDUE\�� IRXU�ERWWOHQRVH�GROSKLQV�ZHUH�REVHUYHG� VXUIDF�
LQJ��7KH� FHWDFHDQV� WUDYHOOHG� UHODWLYHO\� VORZO\�ZLWK� WKHLU
GRUVDO�ILQV�SURWUXGLQJ�DERYH�WKH�VXUIDFH��7KH�JURXS�FRQ�
VLVWHG�RI�WKUHH�DGXOWV�DQG�RQH�FDOI�WKDW�PRYHG�LQ�WZR�VXE�
JURXSV��FRPSULVHG�RI�WZR�DGXOWV��DQG�RQH�DGXOW�ZLWK�RQH
FDOI�� UHVSHFWLYHO\�� 7KH� GROSKLQV� IROORZHG� D� ILVKLQJ� ERDW
WKDW�ZDV�ILVKLQJ�ZLWK�D�ERWWRP�WUDZO��7KH�GROSKLQV�VZDP
DERXW�����P�IURP�WKH�ERDW�VWHUQ��SHUIRUPLQJ�GLYHV�RI�IRXU
PLQXWHV�� 7KH� VXEJURXS� IRUPHG� E\� WKH� WZR� DGXOWV� ZDV
DERXW����P�LQ�IURQW�RI�WKH�VHFRQG�VXEJURXS��7KH�GROSKLQV
QHYHU� DOORZHG� WKH� REVHUYHUV� WR� DSSURDFK� WKHP� FORVHU
WKDQ� ����P�� $V� WKH� REVHUYHUV�PRYHG� WRZDUGV� WKH� GRO�
SKLQV��WKH�FHWDFHDQV�PRYHG�IDUWKHU�DZD\�RU�PRPHQWDULO\
VZDP�GHHSHU�RXW�RI�YLVLELOLW\�UDQJH�DQG�WKHQ�UHDSSHDUHG
RQ�WKH�RSSRVLWH�VLGH�RI�WKH�ERDW��2QH�RI�WKH�DGXOW�ERWWOH�
QRVH� GROSKLQV�� DSSUR[LPDWHO\� ����P� LQ� OHQJWK�� VKRZHG
IUHVK�ZRXQGV� IURP� WZR� VKDUN� ELWHV� RQ� LWV� GRUVDO� UHJLRQ
�)LJ������7KH�ZKROH�HQFRXQWHU�ODVWHG����PLQXWHV�LQ�WRWDO�

%\�FORVHO\�H[DPLQLQJ� WKH�ZRXQGV�� WKH�DXWKRUV�ZHUH
DEOH� WR� LGHQWLI\� WKH� VSHFLHV�RI� VKDUN� UHVSRQVLEOH� IRU� WKH
DWWDFN�DV�D�JUHDW�ZKLWH�VKDUN��7KH�ZRXQGV�ZHUH�ORFDWHG
LQ�WKH�GROSKLQ
V�GRUVDO�UHJLRQ��DQG�KDG�D�ZLGH�SDUDEROLF
VKDSH��VXJJHVWLQJ�DQ�H[WUHPHO\�ZLGH�PRXWK��7KH�GRUVDO
ILQ�VKRZHG�DQ�HYLGHQW�ELWH�PDUN�RQ� LWV�DQWHULRU�PDUJLQ�
7KH� ZRXQGV� ZHUH� PDLQO\� PDGH� RI� UHJXODU� PDUNV�� LQ�
IOLFWHG� E\� WKH� ZKLWH� VKDUN
V� ODUJH�� WULDQJXODU�� VHUUDWHG�

ZHOO�VSDFHG� WHHWK��:H�EHOLHYH� WKH�VOLFH��RU�FXW�� LQ� IURQW
RI� WKH� GRUVDO� ILQ� LV� D� ELWH� IURP� D� ZKLWH� VKDUN
V� ODWHUDO
WHHWK��7KH�RWKHU�ZRXQG��ZKLFK�FRQVLVWV� RI� WKH� ILYH� GLV�
WLQFW� SXQFWXUHV� EHORZ� WKH� GRUVDO� ILQ�� HVSHFLDOO\� WKHLU
VSDFLQJ�� LV� YHU\� VXJJHVWLYH� RI� XSSHU� DQWHULRU� WHHWK� RI� D
ZKLWH�VKDUN��&RXQWLQJ�WZR�SXQFWXUHV�GRZQ�IURP�WKH�XS�
SHUPRVW� ZRXQG�� WKH� GLVWDQFH� EHWZHHQ� WKH� VHFRQG� DQG
WKLUG�SXQFWXUHV�DSSHDUV�WR�EH�WKH�FHQWUH�RI�WKH�MDZ�ZLWK
WKH� VPDOO� FXW�� QXPEHU� ILYH� IURP� WKH� WRS�� EHLQJ� WKH

)LJ����� �D�� (VWLPDWHG�����P�ERWWOHQRVH�GROSKLQ�7�� WUXQ�
FDWXV��SKRWRJUDSKHG�RQ�0D\����������QHDU�/DPSHGXVD�
,VROH�3HODJLH��,WDO\���E��&ORVH�XS�RI�WKH�GROSKLQ
V�GRUVDO
UHJLRQ� WKDW� VKRZV� WZR� IUHVK�ZKLWH� VKDUN�ELWHV�� �3KRWR�
(��'
$QGUHD�
6O������D��3ULEOLËQR�����P�GROJD�YHOLND�SOLVNDYND�7��WUXQ�
FDWXV�� IRWRJUDILUDQD� ��� PDMD� ����� QHGDOHà� RG� RWRND
/DPSHGXVD� Y� 3HODJLMVNHP� RWRàMX� �,WDOLMD��� �E�� 1D� EOLË�
QMHP� SRVQHWNX� KUEWQH� VWUDQL� YHOLNH� SOLVNDYNH� VWD� OHSR
YLGQD� VYHËD� XJUL]D� EHOHJD� PRUVNHJD� YROND�� �)RWR�� (�
'
$QGUHD�
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LQWHUPHGLDWH��RU� WKLUG� WRRWK�RYHU� IURP� WKH�FHQWUH�RI� WKH
MDZ��7KLV�WRRWK�LV�VPDOOHU�WKDQ�WKH�ILUVW�DQG�VHFRQG�DQWH�
ULRU�� ZLWK� WKH� WLS� RI� WKH� WRRWK� SRLQWLQJ� LQZDUGV� WRZDUG
WKH� VHFRQG�DQWHULRU�� 7KH� 
LQWHUVSDFH
� EHWZHHQ� WKH� LQGL�
YLGXDO�ZRXQGV�DOVR�VXJJHVWV�WKH�DQLPDO�ZDV�JUHDWHU�WKDQ
��PHWHUV�LQ�OHQJWK�

7KH�JUHDW�ZKLWH�VKDUN�RIWHQ�VXGGHQO\�DWWDFNV�WKH�IDVW�
VZLPPLQJ�DQLPDOV�RQ�ZKLFK� LW� IHHGV�� WKH�VXFFHVV�RI� WKLV
SUHGDWRU\� VWUDWHJ\� GHSHQGV� RQ� WKH� HOHPHQW� RI� VXUSULVH
�6WURQJ�� ������� ,W� LV� WKRXJKW� WKDW� WKH� JUHDW� ZKLWH� VKDUN
ZRXOG�KDYH�GLIILFXOW\�FDSWXULQJ�D�KHDOWK\��IDVW�VZLPPLQJ
SUH\�LWHP�LI�WKH�DQLPDO�ZHUH�DZDUH�RI�WKH�SUHGDWRU
V�SUHV�
HQFH��7KH�YLFWLP� W\SLFDOO\�QHYHU�VHHV� WKH�VKDUN�XQWLO� LW� LV
WRR� ODWH�DQG� LV�RYHUZKHOPHG�E\� WKH�XQH[SHFWHG� DVVDXOW
DQG� WKH� YLROHQW� IRUFH�ZLWK�ZKLFK� LW� LV� H[HFXWHG�� 7KHVH
VKDUNV�KDYH�EHHQ� UHSRUWHG� WR�DWWDFN� VHDOV�� VHD� OLRQV�� VHD
RWWHUV�� GROSKLQ�� WXQD�� DQG� KXPDQ� EHLQJV� XVLQJ� WKLV
PHWKRG� �0LOOHU� 	� &ROOLHU�� ������ 7ULFDV� 	� 0F&RVNHU�
������ $PHV� HW� DO��� ������ /HYLQH�� ������ /RQJ�	� -RQHV�
������/RQJ�HW�DO���������:HVW��������&ROOLHU���������:H
FRQFOXGH� WKDW� WKH� JUHDW� ZKLWH� VKDUN� ELW� WKH� ERWWOHQRVH
GROSKLQ�GXULQJ�D�VXUSULVH�DWWDFN��LQIOLFWLQJ�WZR�ELWHV�RQ�LW�

:KLWH� VKDUN�DSSURDFKHV�RQ�D�SUH\� LWHP�FDQ�EH� RUL�
HQWHG� KRUL]RQWDOO\� RU� YHUWLFDOO\�� 7KH� SUHGDWRU� XVHV� LWV
KHDY\�PDVV� DQG� VSHHG� WR� YLROHQWO\� UDP�� GLVRULHQW�� DQG
VWXQ� WKH� SUH\�� 'XULQJ� YHUWLFDO� DSSURDFKHV�� WKH� ZKLWH
VKDUN� DWWDFNV� LWV� SUH\� IURP� EHORZ�� VZLPPLQJ� IURP
GHSWKV�DV�GHHS�DV����PHWUHV�DQG�PRYLQJ�RQ�D�OLQH�WKDW�LV
DW�DQ�DQJOH�RI�������� IURP�WKH�SUH\� �6WURQJ���������7KH
ERWWOHQRVH� GROSKLQ� KDV� DQWHULRUO\� GLUHFWHG� VRQDU� DQG� D
ODWHUDO� YLVXDO� ILHOG�� VR� D� VXUSULVH� DWWDFN�PXVW� EH� LQ� WKH
EOLQG�DUHD��HLWKHU�IURP�DERYH��EHORZ��RU�EHKLQG�WR�DYRLG
GHWHFWLRQ� �/RQJ� 	� -RQHV�� ������� :H� EHOLHYH� WKDW� WKH
ZKLWH� VKDUN� DSSURDFKHG� IURP� DERYH� DQG� WKH� VLGH� WKH
ERWWOHQRVH�GROSKLQ�

:KLWH� VKDUNV� IRFXV� WKHLU�ELWHV�RQ�SDUWLFXODU� DUHDV�RI
WKH�RGRQWRFHWH�ERG\��WKH�FDXGDO�SHGXQFOH��WKH�XURJHQL�
WDO�UHJLRQ��WKH�DEGRPLQDO�DUHD��DQG�WKH�GRUVXP��$�ELWH�LQ
WKH�ILUVW�WKUHH�FLWHG�UHJLRQV�PD\�LPPHGLDWHO\�LPPRELOL]H
RU� NLOO� WKH� FHWDFHDQ�� 7KH� GRUVDO� UHJLRQ� KDV� D� WKLFNHU
EOXEEHU�DQG�PXVFOH�PDVV��DQG�D�ELWH�LQ�WKLV�DUHD�ZRXOG
OHVV� OLNHO\� FDXVH� GHDWK�� WKHUHIRUH� KHDOHG� VKDUN�ZRXQGV
DUH�PRUH�IUHTXHQWO\�VHHQ�RQ�WKH�EDFNV�RI�OLYLQJ�RGRQWR�
FHWHV��/RQJ�	�-RQHV���������7KH�ZRXQGV�ZH�REVHUYHG�RQ
WKH�GRUVXP�RI�WKH�ERWWOHQRVH�GROSKLQ�ZHUH�FHUWDLQO\�VH�
ULRXV�DQG�YHU\�IUHVK�

2WKHU����FDVHV�RI�WURSKLF�LQWHUDFWLRQV�EHWZHHQ�ZKLWH
VKDUNV� DQG� GROSKLQV� LQ� WKH� 0HGLWHUUDQHDQ� KDYH� EHHQ
FROOHFWHG� E\� WKH� ,WDOLDQ�*UHDW�:KLWH� 6KDUN� 'DWD� %DQN�
EXW� WKLV� LV� WKH� ILUVW� WLPH� WKDW� D� ERWWOHQRVH� GROSKLQ� WKDW
VXUYLYHG�D�ZKLWH�VKDUN�DWWDFN�KDV�EHHQ�UHSRUWHG�IURP�WKH
0HGLWHUUDQHDQ��7KHUHIRUH�WKH�FDVH�UHSRUWHG�LV�WKH�GHILQL�
WLYH�HYLGHQFH�WKDW�&��FDUFKDULDV�DFWXDOO\�DWWDFNV�OLYH�ERW�
WOHQRVH�GROSKLQV�LQ�WKH�0HGLWHUUDQHDQ�

$&.12:/('*0(176

:H� PXVW� SD\� VSHFLDO� KRPDJH� WR� 5DOSK� 6�� &ROOLHU
�6KDUN� 5HVHDUFK� &RPPLWWHH�� 9DQ� 1X\V�� &DOLIRUQLD�
8�6�$���ZKR�WRRN�WKH�WLPH�WR�UHDG�DQG�FRPPHQW�RQ�WKH
PDQXVFULSW�� 9HU\� VSHFLDO� WKDQNV� WR� DOO� WKH� SHRSOH� WKDW
RIIHUHG� WKHLU� KHOS� LQ� SUHSDULQJ� WKLV� ZRUN�� (PLOLDQR
'
$QGUHD�� WKH� /DPSHGXVD� ILVKHUPHQ�� WKH� FRPPDQG� RI
WKH�+DUERXU�2IILFH�DQG�RI�WKH�&XVWRP�2IILFHU�LQ�/DPSH�
GXVD��6SHFLDO�WKDQNV�WR�%LOO�+HLP��ZKR�NLQGO\�HGLWHG�WKH
(QJOLVK� WH[W�RI� WKH�PDQXVFULSW�� ,� DOVR� WKDQN� WKH� UHIHUHHV
IRU�WKHLU�KHOSIXO�FRPPHQWV��3DUWLFXODU�WKDQNV�JR�WR�$OHV�
VDQGUD�%DOGL�DQG�$QWRQLR�'H�0DGGDOHQD�

3/(1,/6.,�1$3$'�%(/(*$�0256.(*$�92/.$�&$5&+$52'21�&$5&+$5,$6
1$�9(/,.2�3/,6.$9.2�7856,236�7581&$786�9�65('2=(06.(0�025-8

$QWRQLR�&(/21$
$TXDVWXGLR�5HVHDUFK�,QVWLWXWH��,�������0HVVLQD��9LD�7UDSDQL����,WDO\

$OHVVDQGUR�'(�0$''$/(1$
%DQFD�'DWL�,WDOLDQD�6TXDOR�%LDQFR��,WDOLDQ�*UHDW�:KLWH�6KDUN�'DWD�%DQN���,�������0LODQR��9LD�/��$ULRVWR����,WDO\

(�PDLO��D�GHPDGGDOHQD#WLVFDOL�LW

*LRUJLD�&203$5(772
1HFWRQ�0DULQH�5HVHDUFK�6RFLHW\��,�������&DWDQLD��9LD�$��'H�*DVSHUL������,WDO\

329=(7(.

'QH����PDMD������MH�ELOD�Y�EOLÊLQL�/DPSHGXVH��,WDOLMD��6UHGR]HPVNR�PRUMH��RSDÊHQD�ÊLYD�RGUDVOD�YHOLND�SOLVNDYND
7XUVLRSV�WUXQFDWXV�]�GYHPD�VYHÊLPD�XJUL]RPD�QD�KUEWX��$YWRUML�ßODQND�RFHQMXMHMR��GD�MH�UDQH�WHPX�YRGQHPX�VHVDOFX
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SUL]DGHMDO� YHß� NRW� ��PHWUH� GROJ� EHOL�PRUVNL� YRON�&DUFKDURGRQ� FDUFKDULDV�� 7R� MH� SUYR� SRURßLOR� L]� 6UHGR]HPVNHJD
PRUMD�R�YHOLNL�SOLVNDYNL��NL�MH�SUHÊLYHOD�QDSDG�EHOHJD�PRUVNHJD�YROND��LQ�QHGYRPHQ�GRND]��GD�&��FDUFKDULDV�UHVQLßQR
QDSDGD�ÊLYH�YHOLNH�SOLVNDYNH�Y�WHK�YRGDK�

.OMXÞQH�EHVHGH��YHOLND�SOLVNDYND��7XUVLRSV�WUXQFDWXV��EHOL�PRUVNL�YRON��&DUFKDURGRQ�FDUFKDULDV��SOHQLOVWYR

5()(5(1&(6

$PHV��-��$���-��*��*HLEHO��)��(��:HQGHOO�	�&��$��3DWWLVRQ
�������� :KLWH� VKDUN�LQIOLFWHG� ZRXQGV� RI� VHD� RWWHUV� LQ
&DOLIRUQLD�������������,Q��.OLPOH\��$��3��	�'��*��$LQOH\
�HGV����*UHDW�ZKLWH� VKDUNV�� 7KH� ELRORJ\� RI� &DUFKDURGRQ
FDUFKDULDV��$FDGHPLF�3UHVV��6DQ�'LHJR��S����������
%LDQXFFL�� *��� 0�� %LVFRQWL�� :�� /DQGLQL�� 7�� 6WRUDL�� 0�
=XIID��6��*LXOLDQL�	�$��0RMHWWD���������7URSKLF�LQWHUDF�
WLRQ�EHWZHHQ�ZKLWH�VKDUN��&DUFKDURGRQ�FDUFKDULDV�� DQG
FHWDFHDQV�� D� FRPSDULVRQ� EHWZHHQ� 3OLRFHQH� DQG� UHFHQW
GDWD�IURP�&HQWUDO�0HGLWHUUDQHDQ�6HD��,Q��9DFFKL��0���*�
/D� 0HVD�� )�� 6HUHQD� 	� %�� 6pUHW� �HGV���� 3URF�� ��� (XURS�
(ODVP��$VVRF��0HHW���/LYRUQR��,WDO\���9RO�����,&5$0��$5�
3$7�	�6),��/LYRUQR��S��������
&HORQD��$���1��'RQDWR�	�$��'H�0DGGDOHQD� �������� ,Q
UHODWLRQ�WR�WKH�FDSWXUHV�RI�D�JUHDW�ZKLWH�VKDUN�&DUFKDUR�
GRQ� FDUFKDULDV� �/LQQDHXV�� ������ DQG� D� VKRUWILQ� PDNR�
,VXUXV� R[\ULQFKXV� 5DILQHVTXH�� ����� LQ� WKH� 0HVVLQD
6WUDLW��$QQDOHV��6HU��+LVW��1DW����������������
&LJDOD� )XOJRVL�� )�� �������� 3UHGDWLRQ� �RU� SRVVLEOH� VFDY�
HQJLQJ��E\�D�JUHDW�ZKLWH� VKDUN�RQ�DQ�H[WLQFW� VSHFLHV�RI
ERWWOHQRVHG�GROSKLQ�LQ�WKH�,WDOLDQ�3OLRFHQH��7HUWLDU\�5H�
VHDUFK���������������
&ROOLHU��5�� �������� 6KDUN�$WWDFNV�RI� WKH�7ZHQWLHWK�&HQ�
WXU\� IURP� WKH� 3DFLILF� &RDVW� RI� 1RUWK� $PHULFD�� 6FLHQWLD
3XEOLVKLQJ��//&��&KDWVZRUWK������SS�
&RPSDJQR��/��-��9����������6KDUNV�RI�WKH�:RUOG��9RO����
)$2�6SHFLHV�&DWDORJXH�IRU�)LVKHU\�3XUSRVHV��1R�����9RO�
�������SS�
'H�0DGGDOHQD��$�� �������� ,O�SL~�JUDQGH�HVHPSODUH� LWDO�
LDQR� GL� VTXDOR� ELDQFR�� &DUFKDURGRQ� FDUFKDULDV� �/LQ�
QDHXV��������LQGLYLGXDWR�QHL�UHSHUWL�FRQVHUYDWL�SUHVVR�LO
0XVHR�GL�$QDWRPLD�&RPSDUDWD�GHOO
8QLYHUVLWj��/D�6DSL�
HQ]D��GL�5RPD��0XVHRORJLD�6FLHQWLILFD�����������������
'H�0DGGDOHQD�� $�� �������� 5HFRUGV� RI� WKH� JUHDW� ZKLWH
VKDUN�LQ�WKH�0HGLWHUUDQHDQ�6HD��3ULYDWH�SXEOLFDWLRQ��0L�
ODQR�����SS�
'H�0DGGDOHQD��$�� �����D��� 6XL� UHSHUWL� GL����HVHPSODUL
GL� VTXDOR� ELDQFR�� &DUFKDURGRQ� FDUFKDULDV� �/LQQDHXV�
�������FRQVHUYDWL�LQ�PXVHL�LWDOLDQL��$QQ��0XV��&LY��6WRU�
1DW��*LDFRPR�'RULD��������������
'H� 0DGGDOHQD�� $�� �����E��� +LVWRULFDO� DQG� FRQWHPSR�
UDU\�SUHVHQFH�RI�WKH�JUHDW�ZKLWH�VKDUN�&DUFKDURGRQ�FDU�
FKDULDV� �/LQQDHXV�� ������� LQ� WKH� 1RUWKHUQ� DQG� &HQWUDO
$GULDWLF�6HD��$QQDOHV��6HU��+LVW��1DW���������������

'H�0DGGDOHQD�� $�� �������� /R� VTXDOR� ELDQFR� QHL� PDUL
G
,WDOLD��,UHFR��)RUPHOOR������SS�
'H�0DGGDOHQD�� $�� �������� 7KH� JUHDW� ZKLWH� VKDUN��&DU�
FKDURGRQ�FDUFKDULDV��/LQQDHXV��������RI�WKH�6HWWDOD�0X�
VHXP�LQ�0LODQ��%ROO��0XV��&LY��6WRU��1DW��9HQH]LD�����
'H� 0DGGDOHQD�� $��� 0�� =XIID�� /�� /LSHM� 	� $�� &HORQD
��������$Q�DQDO\VLV�RI�WKH�SKRWRJUDSKLF�HYLGHQFHV�RI�WKH
ODUJHVW�JUHDW�ZKLWH�VKDUNV��&DUFKDURGRQ�FDUFKDULDV� �/LQ�
QDHXV�� ������� FDSWXUHG� LQ� WKH� 0HGLWHUUDQHDQ� 6HD� ZLWK
FRQVLGHUDWLRQV�DERXW� WKH�PD[LPXP� VL]H� RI� WKH� VSHFLHV�
$QQDOHV��6HU��+LVW��1DW������������������
'H�0DGGDOHQD��$���2��*ODL]RW�	�*��2OLYHU���������2Q
WKH�JUHDW�ZKLWH�VKDUN��&DUFKDURGRQ�FDUFKDULDV��/LQQDHXV�
������� SUHVHUYHG� LQ� WKH� 0XVHXP� RI� =RRORJ\� LQ
/DXVDQQH��0DU��/LIH�����������������
)HUJXVVRQ��,��.�� ��������3UHOLPLQDU\�QRWHV�RQ�SUHGDWLRQ
DQG�VFDYHQJLQJ�E\�ZKLWH�VKDUNV�&DUFKDURGRQ�FDUFKDULDV
�/LQQDHXV��������XSRQ�RGRQWRFHWHV�LQ�WKH�0HGLWHUUDQHDQ
6HD�� 6KDUNV�� VNDWH� DQG� UD\�:RUNVKRS�� ������ )HEUXDU\�
������/RQGRQ��S��������
)HUJXVVRQ�� ,��.�� ��������'LVWULEXWLRQ� DQG� DXWHFRORJ\� RI
WKH�ZKLWH�VKDUN�LQ�WKH�(DVWHUQ�1RUWK�$WODQWLF�2FHDQ�DQG
WKH�0HGLWHUUDQHDQ�6HD��,Q��.OLPOH\��$��3��	�'��*��$LQOH\
�HGV����*UHDW�ZKLWH� VKDUNV�� 7KH� ELRORJ\� RI�&DUFKDURGRQ
FDUFKDULDV��$FDGHPLF�3UHVV��6DQ�'LHJR��S����������
*DOD]��7��	�$��'H�0DGGDOHQD���������2Q�D�JUHDW�ZKLWH
VKDUN��&DUFKDURGRQ�FDUFKDULDV��/LQQDHXV���������WUDSSHG
LQ� D� WXQD� FDJH� RII� /LE\D�� 0HGLWHUUDQHDQ� 6HD�� $QQDOHV�
6HU��+LVW��1DW������������������
/HYLQH��0����������8QSURYRNHG�DWWDFNV�E\�ZKLWH�VKDUNV
RII� WKH� 6RXWK�$IULFDQ� FRDVW�� ,Q�� .OLPOH\�� $�� 3��	�'��*�
$LQOH\��HGV����*UHDW�ZKLWH�VKDUNV��7KH�ELRORJ\�RI�&DUFKD�
URGRQ� FDUFKDULDV�� $FDGHPLF� 3UHVV�� 6DQ�'LHJR�� S�� ����
����
/RQJ��'��-��	�5��(��-RQHV���������:KLWH�6KDUN�SUHGDWLRQ
DQG� VFDYHQJLQJ� RQ�&HWDFHDQV� LQ� WKH� (DVWHUQ�1RUWK� 3D�
FLILF� 2FHDQ�� ,Q�� .OLPOH\�� $�� 3�� 	� '�� *�� $LQOH\� �HGV���
*UHDW� ZKLWH� VKDUNV�� 7KH� ELRORJ\� RI� &DUFKDURGRQ� FDU�
FKDULDV��$FDGHPLF�3UHVV��6DQ�'LHJR��S����������
/RQJ��'��-���.��'��+DQQL��3��3\OH��-��5ROHWWR��5��(��-RQHV
	�5��%DQGDU���������:KLWH�VKDUN�SUHGDWLRQ�RQ�IRXU�SLQ�
QLSHG� VSHFLHV� LQ� FHQWUDO� &DOLIRUQLD� ZDWHUV�� JHRJUDSKLF
DQG�WHPSRUDO�SDWWHUQV�LQIHUUHG�IURP�ZRXQGHG�FDUFDVVHV�
,Q�� .OLPOH\�� $�� 3�� 	� '�� *�� $LQOH\� �HGV���� *UHDW� ZKLWH
VKDUNV�� 7KH� ELRORJ\� RI� &DUFKDURGRQ� FDUFKDULDV�� $FD�
GHPLF�3UHVV��6DQ�'LHJR��S����������



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

$QWRQLR�&(/21$�HW�DO���(9,'(1&(�2)�35('$725<�$77$&.�21�$�%277/(126(�'2/3+,1�7856,236�7581&$786�%<�$�*5($7�:+,7(�6+$5.�����������

���

0LOOHU�� '�� -�� 	� 5�� 6�� &ROOLHU� �������� 6KDUN� DWWDFNV� LQ
&DOLIRUQLD� DQG� 2UHJRQ�� ����������� &DOLI�� )LVK� *DPH�
��������������
6WURQJ��:��5�� -U�� �������� 6KDSH�GLVFULPLQDWLRQ�DQG�YLV�
XDO�SUHGDWRU\�WDFWLFV�LQ�ZKLWH�VKDUNV��,Q��.OLPOH\��$��3��	
'��*��$LQOH\� �HGV����*UHDW�ZKLWH� VKDUNV��7KH�ELRORJ\�RI
&DUFKDURGRQ�FDUFKDULDV��$FDGHPLF�3UHVV�� 6DQ�'LHJR��S
��������

7ULFDV��7��&��	�-��(��0F&RVNHU���������3UHGDWRU\�EHKDY�
LRU� RI� WKH� :KLWH� 6KDUN� �&DUFKDURGRQ� FDUFKDULDV�� ZLWK
QRWHV�RQ�LWV�ELRORJ\��3URF��&DOLI��$FDG��6FL���������������
����
:HVW�� -�� ��������:KLWH� VKDUN� DWWDFNV� LQ� $XVWUDOLDQ� ZD�
WHUV��,Q��.OLPOH\��$��3��	�'��*��$LQOH\��HGV����*UHDW�ZKLWH
VKDUNV�� 7KH� ELRORJ\� RI� &DUFKDURGRQ� FDUFKDULDV�� $FD�
GHPLF�3UHVV��6DQ�'LHJR��S����������


