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5HVHDUFK�$UWLFOH� *DMDK���������������

&DPHUD�7UDSV�8QYHLO�(QLJPDWLF�&URS�5DLGHUV�LQ�8GDZDODZH��6UL�/DQND

$VKRND�'��*��5DQMHHZD�
��<��-��6��7KDUDQJD���*��+��1��$��6DQGDQD\DNH���%��9LMLWKD�3HUHUD��
DQG�3ULWKLYLUDM�)HUQDQGR�

�1R��������7KDQDPDOZLOD�5RDG��8GDZDODZH��6UL�/DQND
�'HSDUWPHQW�RI�:LOGOLIH�&RQVHUYDWLRQ��%DWWDUDPXOOD��6UL�/DQND
�&HQWUH�IRU�&RQVHUYDWLRQ�DQG�5HVHDUFK��5DMDJLUL\D��6UL�/DQND

&RUUHVSRQGLQJ�DXWKRU·V�H�PDLO���GJD�UDQMHHZD#JPDLO�FRP

$EVWUDFW���:H�VWXGLHG�$VLDQ�HOHSKDQWV��(OHSKDV�PD[LPXV��HQWHULQJ�WKUHH�YLOODJHV�ERUGHULQJ�
WKH�8GDZDODZH�1DWLRQDO�3DUN��6UL�/DQND��E\�SODFLQJ�FDPHUD�WUDSV�RQ�URDG�RSHQLQJV�RI�WKH�
ERXQGDU\�HOHFWULF�IHQFH�RI�WKH�SDUN��:H�LGHQWLÀHG����LQGLYLGXDOV�WKDW�FURVVHG�WKH�IHQFH��
DOO�RI�ZKLFK�ZHUH�PDOHV��,GHQWLÀHG�LQGLYLGXDOV�ZHUH�RI�GLIIHULQJ�DJH�VL]H�FODVVHV�DQG�WKH�
PDMRULW\�ZHUH�VROLWDU\��(OHSKDQWV�OHIW�WKH�SDUN�DW�GXVN�DQG�UHWXQHG�DW�GDZQ��,QGLYLGXDO�
YDULDWLRQ�ZDV�REVHUYHG�LQ�PHWKRG�DQG�WLPH�RI�IHQFH�FURVVLQJ��(OHSKDQWV�VKRZHG�ORFDOL]HG�
PRYHPHQW�RYHU� WKH�VPDOO�DUHD�RI� WKH�VWXG\��2XU� UHVXOWV� VXJJHVW�D�KLJK�GHJUHH�RI�FURS�
UDLGLQJ�E\�PDOHV�LQ�WKH�DUHD�DQG�XQGHUVFRUH�WKH�IDLOXUH�RI�FXUUHQW�PDQDJHPHQW�DFWLYLWLHV�
LQ�SUHYHQWLQJ�KXPDQ�HOHSKDQW�FRQÁLFW�

,QWURGXFWLRQ

+XPDQ�HOHSKDQW� FRQÁLFW� �+(&�� LV� WKH� SULPDU\�
WKUHDW� WR� WKH� VXUYLYDO� RI� $VLDQ� HOHSKDQWV�
�)HUQDQGR�HW�DO���������(OHSKDQWV�KDYH�D�GLVWLQFW�
VRFLDO� VWUXFWXUH� ZLWK� JURXS� OLYLQJ� IHPDOHV� DQG�
VROLWDU\�PDOHV��ZLWK�DGXOW�PDOHV�EHLQJ�WKH�PDLQ�
FRQWULEXWRUV� WR�+(&��6XNXPDU�	�*DGJLO�������
&KL\R� 	� &RFKUDQH� ������ )HUQDQGR� �������
&URS� UDLGLQJ� LV� WKH� SULQFLSDO� SUR[LPDO� FDXVH�
IRU� WKH�FRQÁLFW�EHWZHHQ�KXPDQV�DQG�HOHSKDQWV��
(OHSKDQWV�UDLG�FURSV�SULPDULO\�DW�QLJKW��6XNXPDU�
������*UDKDP�HW�DO���������+RZHYHU��DOO�PDOHV�
LQ�D�SRSXODWLRQ�GR�QRW�UDLG�FURSV��:LOOLDPV�HW�DO��
������&KL\R�HW�DO������E���

0RVW� +(&� VWXGLHV� DUH� EDVHG� RQ� GDPDJH�
HYDOXDWLRQ� WKURXJK� TXHVWLRQQDLUH� VXUYH\V� RU�
H[DPLQLQJ�SUH�H[LVWLQJ�UHFRUGV��)HUQDQGR�HW�DO��
������6DQWL\DSLOODL�HW�DO��������(NDQD\DND�HW�DO��
�������$�IHZ�VWXGLHV�KDYH�XVHG�QHZ�WHFKQRORJ\�
VXFK� DV� UDGLR� FROODUV� �)HUQDQGR� HW� DO�� ������
*UDKDP�HW� DO�� ������ DQG�'1$�DQDO\VLV� �&KL\R�
HW�DO������E���

3DWWHUQV� RI� +(&� PD\� YDU\� EHWZHHQ� ORFDWLRQV�
�+RDUH� ������ DQG� E\� LQGLYLGXDO� HOHSKDQW��
,QGLYLGXDO� LGHQWLÀFDWLRQ� RI� ¶SUREOHP�HOHSKDQWV·�

FDQ�SURYLGH�LQIRUPDWLRQ�XVHIXO�LQ�XQGHUVWDQGLQJ�
+(&� DQG� GHWHUPLQLQJ� ORFDWLRQ� VSHFLÀF� DQG�
HIIHFWLYH�PLWLJDWLRQ�DFWLRQV��'XH�WR�WKH�GLIÀFXOW\�
LQ�ORFDWLQJ�DQG�REVHUYLQJ�HOHSKDQWV�DW�QLJKW��LW�LV�
FKDOOHQJLQJ� WR� LGHQWLI\� FURS�UDLGLQJ� LQGLYLGXDOV�
E\� GLUHFW� REVHUYDWLRQ�� 7KXV�� LPSRUWDQW� DVSHFWV�
VXFK�DV�WKH�GHPRJUDSK\�RI�FURS�UDLGHUV��QXPEHU�
RI�UDLGHUV�DQG�LQGLYLGXDO�SDWWHUQV�RI�FURS�UDLGLQJ��
UHPDLQ�ODUJHO\�XQNQRZQ��

,Q� WKLV� VWXG\�� ZH� XVHG� LQIUDUHG� QLJKW� YLVLRQ�
FDPHUD� WUDSV� WR� LGHQWLI\� LQGLYLGXDO� HOHSKDQWV�
HQWHULQJ�WKUHH�YLOODJHV�ERUGHULQJ�WKH�8GDZDODZH�
1DWLRQDO�3DUN��6UL�/DQND��

0HWKRGV

6WXG\�DUHD

7KH� VWXG\� DUHD� HQFRPSDVVHG� WKH� YLOODJHV� RI�
3RNXQXWKDQQD�� 1HUDOXZD� DQG� 'DKDL\DJDOD��
VLWXDWHG�DW�WKH�QRUWKHUQ�ERUGHU�RI�WKH�8GDZDODZH�
1DWLRQDO� 3DUN� �8:13�� LQ� VRXWKHUQ� 6UL� /DQND��
'LVWDQFH�EHWZHHQ�WKH�YLOODJHV�ZHUH��3RNXQXWKDQQD�
DQG� 'DKDL\DJDOD� �� NP�� 3RNXQXWKDQQD� DQG�
1HUDOXZD� ���� NP�� 'DKDL\DJDOD� DQG� 1HUDOXZD�
����NP��8:13�FRYHUV�����NP��ZLWK�D�ERXQGDU\�
RI�DSSUR[LPDWHO\�����NP��,W� LV�FRQWLJXRXV�ZLWK�
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WKH� 'DKDL\DJDOD� VDQFWXDU\� DQG� %RJDKDSDWWL\D�
)RUHVW�5HVHUYH�LQ�WKH�QRUWK�DQG�:HWDKLUD�.DQGD�
FRUULGRU�DQG�/XQXJDPYHKHUD�1DWLRQDO�3DUN�LQ�WKH�
HDVW��)LJ������,W�LV�XVHG�E\�DURXQG������HOHSKDQWV�
RI�ZKLFK�DURXQG�����DUH�PDWXUH�PDOHV��GH�6LOYD�
HW�DO���������(OHSKDQW�KDELWDW�H[WHQGV�EH\RQG�WKH�
SDUN� ERXQGDULHV� WR� DGMDFHQW� FRQVHUYDWLRQ� DQG�
QRQ�FRQVHUYDWLRQ�DUHDV��

7KH�PHDQ� DQQXDO� WHPSHUDWXUH� LV� DSSUR[LPDWHO\�
���&� DQG� WKH� DYHUDJH� DQQXDO� UDLQIDOO� LV� DERXW�
�����PP��7KH�PDLQ�UDLQIDOO�RFFXUV�IURP�2FWREHU�
WR�'HFHPEHU�GXULQJ�WKH�QRUWKHDVW�PRQVRRQ�DQG�
VRPH�UDLQ�LV�UHFHLYHG�YLD�WKH�VRXWKZHVW�PRQVRRQ�
IURP� 0DUFK� WR�$SULO�� 7ZR� FXOWLYDWLRQ� VHDVRQV�
´0DKDµ�DQG�´<DODµ�IROORZ�WKH�UDLQIDOO��

7KH�PDMRU�FURS�LQ�WKH�DUHD�ZDV�SDGG\��%DQDQD��
FRFRQXW��PDQJR��PDQLRF��SDSD\D�DQG�YHJHWDEOHV�
ZHUH�DOVR�FXOWLYDWHG��9LOODJHUV�JXDUGHG�WKHLU�FURSV�
XVLQJ� WUHH�KXWV��VKRXWLQJ��ÀUH�FUDFNHUV��KDQJLQJ�
HOHFWULF� WRUFKHV�� DQG�E\� VHWWLQJ�XS�ERQÀUHV� DQG�
ORFDOO\�PDGH�HOHFWULF�IHQFHV��

$Q� HOHFWULF� IHQFH� EXLOW� E\� WKH� 'HSDUWPHQW�
RI� :LOGOLIH� &RQVHUYDWLRQ� ZDV� ORFDWHG� RQ� WKH�
ERXQGDULHV� RI� WKH�8:13� DQG� WKH�'DKDL\DJDOD�
VDQFWXDU\� �)LJ�� ���� 7KH� IHQFH� VHSDUDWHG� WKH�
SURWHFWHG�DUHD�IURP�WKH�WKUHH�VWXG\�YLOODJHV�DQG�
OD\�WKURXJK�VPDOO�IRUHVW�SDWFKHV�LQ�VRPH�SODFHV��
6HYHUDO� SXEOLF� URDGV� FURVVHG� WKH� IHQFH� WKURXJK�
WKH�6DQFWXDU\�DUHD��7KH�IHQFH�KDG�ÀYH�RSHQLQJV�
UHODWHG� WR�URDGV��JXDUGHG�E\�GHWDFKDEOH�HOHFWULF�
ZLUHV��

'DWD�FROOHFWLRQ�DQG�LQGLYLGXDO�LGHQWLÀFDWLRQ

7KH� VWXG\�ZDV� FRQGXFWHG� IURP�0DUFK� ����� WR�
-DQXDU\�������'DWD�ZDV�QRW�FROOHFWHG�GXULQJ�WKH�
PRQWKV�RI�6HSWHPEHU��1RYHPEHU�DQG�'HFHPEHU�
GXH�WR�ORJLVWLF�LVVXHV��:LWKLQ�WKH�VWXG\�SHULRG��WKH�
FDPHUDV�ZHUH�GHSOR\HG�RQ�D� WRWDO�RI����QLJKWV��
)RXU� QLJKW� YLVLRQ� FDPHUD� WUDSV�ZHUH� XVHG��7KH�
FDPHUDV�ZHUH�VWDWLRQHG�FORVH�WR�RQH�RI�WKH�WKUHH�
YLOODJHV�RQ�HDFK�QLJKW�RI�GDWD�FROOHFWLRQ��)HQFH�
URDG�RSHQLQJV��)LJ�����DQG�HOHSKDQW�WUDLOV�ZLWKLQ�
���� P� RI� IHQFH� URDG� RSHQLQJV�� ZHUH� VHOHFWHG�

)LJXUH�����0DS�RI�8GDZDODZH�1DWLRQDO�3DUN�DQG�VWXG\�DUHD��5HG�OLQH��HOHFWULF�IHQFH�RQ�SDUN�ERXQGDU\��
/13��/XQXJDPYHKHUD�1DWLRQDO�3DUN��'6��'DKDL\DJDOD�6DQFWXDU\�
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WR�VHW� WKH�FDPHUD� WUDSV��7ZR�FDPHUD� WUDSV�ZHUH�
VHW�FRYHULQJ� WKH� IHQFH�RSHQLQJ� �)LJ�����DQG� WKH�
RWKHU�WZR�FDPHUD�WUDSV�ZHUH�VHW�RQ�QHDUE\�WUDLOV��
&DPHUD� WUDSV� ZHUH� QRW� VHW� GXULQJ� WKH� GD\� DV�
HOHSKDQWV�GLG�QRW�FURVV�WKH�IHQFH�GXULQJ�GD\OLJKW�
KRXUV�

&DPHUD� WUDSV�ZHUH�À[HG�DW�D�KHLJKW�RI�����IHHW�
IURP� WKH� JURXQG�� IDFLQJ� WKH� SDUN�� WR� FDSWXUH�
IURQWDO�YLHZV�RI�HOHSKDQWV�OHDYLQJ�WKH�SDUN��)LJ��
����$W�������K��RQH�FDPHUD�ZDV�WXUQHG�DURXQG�WR�
IDFH� WKH�YLOODJH�� WR� FDSWXUH� UHWXUQLQJ�HOHSKDQWV��
&DPHUD�RSHUDWLRQ�PRGH�ZDV�VHW�WR�WDNH�GD\�DQG�
QLJKW� SLFWXUHV�� $� VHULHV� RI� WKUHH� FRQVHFXWLYH�
VWLOO� SKRWRV� DQG� D� ��� VHFRQG� YLGHR� FOLS� ZHUH�
FDSWXUHG� DW� HDFK� WULJJHU��$� RQH� VHFRQG� LQWHUYDO�
ZDV� VHW� EHWZHHQ� HDFK�SKRWR�� YLGHR� DQG� WULJJHU��
7KH�FDPHUDV�ZHUH�LQ�RSHUDWLRQ�IURP�������K�WR�
�����K��,Q�DGGLWLRQ��REVHUYDWLRQV�ZHUH�FRQGXFWHG�
IURP�D�YHKLFOH�DERXW����P�DZD\�IURP�WKH�IHQFH�
RSHQLQJV�� ZKLFK� DOVR� VHUYHG� WR� SUHYHQW� WKH�
FDPHUDV�IURP�EHLQJ�VWROHQ��

,QGLYLGXDO� HOHSKDQWV� ZHUH� LGHQWLÀHG� XVLQJ�
PRUSKRORJLFDO� FULWHULD� �0RVV� ������ GH� 6LOYD� HW�

DO�� ������� 7KUHH� DJH�VL]H� FODVVHV� ZHUH� GHÀQHG�
IRU�PDOHV�DV�PDWXUH�DGXOW��\RXQJ�DGXOW�DQG�VXE�
DGXOW��,GHQWLÀFDWLRQ�RI�PDWXUH��DQG�\RXQJ�DGXOWV�
ZDV� EDVHG� RQ� VHFRQGDU\� VH[XDO� FKDUDFWHULVWLFV�
�)HUQDQGR� HW� DO�� ������� DQG� VXE�DGXOWV� RQ�
DVVHVVHG� KHLJKW� LQ� DGGLWLRQ� �VKRUWHU� DQG� OHVV�
GHYHORSHG� VHFRQGDU\� VH[XDO� FKDUDFWHULVWLFV�
WKDQ� \RXQJ�DGXOWV��� ,QGLYLGXDOV� GHWHFWHG� ���
WLPHV�ZHUH�XVHG�WR�VWXG\�LQGLYLGXDO�YDULDWLRQ�LQ�
FURVVLQJ�WKH�IHQFH�DQG�WKRVH�VHHQ����WLPHV�ZHUH�
XVHG� WR� DVVHVV� ORFDWLRQDO� SUHIHUHQFH�� &DSWXUH�
KLVWRULHV�ZHUH�FRQVWUXFWHG�IURP�FDPHUD�WUDS�GDWD�
DQG�REVHUYDWLRQV��'DWH��WLPH��PHWKRG�RI�OHDYLQJ�
DQG�UHWXUQLQJ��LQGLYLGXDO�LGHQWLW\��VH[��DJH�FODVV��
JURXS� VL]H� DQG� WKH�YLOODJH�QDPH�ZHUH� UHFRUGHG�
IRU� HDFK� FDSWXUH�� (OHSKDQWV� FDSWXUHG�ZLWKLQ� ���
PLQXWHV� RI� HDFK� RWKHU� DQG�PRYLQJ� LQ� WKH� VDPH�
GLUHFWLRQ��LQ�RU�RXW�RI�WKH�SDUN��ZHUH�FRQVLGHUHG�
WR�EH�DVVRFLDWLQJ�DV�D�JURXS��

0HWKRG� RI� H[LWLQJ� DQG� HQWHULQJ� WKH� SDUN� ZDV�
FODVVLÀHG�DV�¶RSHQLQJ·�ZKHQ�DQ�HOHSKDQW�FURVVHG�
WKH� IHQFH� DW� DQ� XQJXDUGHG� URDG� RSHQLQJ�� DV�
¶EUHDNLQJ·�ZKHQ�WKH�IHQFH�ZDV�FURVVHG�E\�EULQJLQJ�
GRZQ�IHQFH�SRVWV�RU�VWHSSLQJ�RQ�WKH�ZLUHV��,I�DQ�

)LJXUH�����([DPSOHV�RI�HOHSKDQWV�FDSWXUHG�E\�WKH�FDPHUD�WUDSV�

)LJXUH�����&DPHUD�WUDS�VHWWLQJ�DW�IHQFH�RSHQLQJV�)LJXUH�����5RDG�IHQFH�RSHQLQJ�DW�3RNXQXWKDQQD�
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HOHSKDQW�ZDV� FDSWXUHG� RQO\� RQ� H[LWLQJ��PHWKRG�
RI� HQWHULQJ�ZDV� UHFRUGHG� DV� XQNQRZQ� DQG� YLFH�
YHUVD��

5HVXOWV

(OHSKDQWV� ZHUH� REVHUYHG� RQ� ��� RXW� RI� WKH� ���
QLJKWV�RI�GDWD�FROOHFWLRQ��$�WRWDO�RI�����HOHSKDQW�
FURVVLQJV�ZHUH�UHFRUGHG�ZLWK�DQ�DYHUDJH�RI�����
������UDQJLQJ�IURP���WR����FURVVLQJV�SHU�GD\��$OO�
FURVVLQJV�ZHUH�E\�PDOHV��$�WRWDO�RI����LQGLYLGXDOV�
ZHUH�LGHQWLÀHG��RI�ZKLFK����ZHUH�PDWXUH�DGXOWV��
��\RXQJ�DGXOWV�DQG���VXE�DGXOWV��7KH�FXPXODWLYH�
QXPEHU� RI� WKH� LGHQWLÀHG� LQGLYLGXDOV� VKRZHG�
FRQWLQXHG� LQFUHDVH� WKURXJKRXW� WKH� VWXG\� SHULRG�
�)LJ�� ���� 2I� HOHSKDQWV� FURVVLQJ� WKH� IHQFH�� ����
ZHUH� VROLWDU\� LQGLYLGXDOV� DQG� JURXS� VL]HV� RI�
DVVRFLDWLQJ�LQGLYLGXDOV�UDQJHG�IURP���WR���ZLWK�D�
PHDQ�RI��������������)LJ������

7LPLQJ�RI�OHDYLQJ�DQG�UHWXUQLQJ

7KH�HDUOLHVW� WLPH�HOHSKDQWV�H[LWHG� WKH�SDUN�ZDV�
������K�DQG�WKH�ODWHVW� WLPH�RI�HQWHULQJ�WKH�SDUN�

ZDV� ����� K��7KH� SHDN� RI� HOHSKDQWV� OHDYLQJ� WKH�
SDUN�ZDV�IURP���������������K��������7KH�SHDN�
SHULRG�RI�UHWXUQLQJ�WR�WKH�SDUN�ZDV�������������K�
������ZLWK�����RI�FURVVLQJV�EHWZHHQ�������������
K�� (OHSKDQW� FURVVLQJV� ZHUH� PLQLPDO� EHWZHHQ�
�������������K��)LJ�����

0HWKRGV�RI�OHDYLQJ�DQG�UHWXUQLQJ

(OHSKDQWV� XVHG� VHYHUDO� PHWKRGV� WR� FURVV� WKH�
IHQFH��)LJ������2Q�����RI�RFFDVLRQV��LQGLYLGXDOV�
GLG� QRW� UHWXUQ� IURP� WKH� SRLQW� WKH\� H[LWHG� WKH�
SDUN� WKDW� QLJKW��2I� WKH� LQGLYLGXDOV� FURVVLQJ� WKH�
IHQFH�� ���� OHIW� WKH� SDUN� E\� ¶EUHDNLQJ·�� ����
WKURXJK� ¶RSHQLQJV·� DQG� ����ZHUH� FODVVLÀHG� DV�
¶XQNQRZQ·�� :KHQ� UHWXUQLQJ�� ���� HQWHUHG� WKH�
SDUN�E\�¶EUHDNLQJ·������WKURXJK�¶RSHQLQJV·�DQG�
����ZHUH�¶XQNQRZQ·��

,QGLYLGXDO�YDULDWLRQ�

6L[�PDOHV�FRQVLVWLQJ�RI�ÀYH�PDWXUH�DGXOWV�DQG�RQH�
VXE�DGXOW� FURVVHG� WKH� IHQFH�ÀYH� WLPHV�RU�PRUH��
7KH\�FURVVHG�WKH�IHQFH�D�WRWDO�RI����WLPHV��ZLWK�D�

)LJXUH�����*URXS�VL]H�DQG�IUHTXHQF\�RI�HOHSKDQWV�
FURVVLQJ�WKH�IHQFH�

)LJXUH�����(OHSKDQW�FURVVLQJV�DJDLQVW�WLPH�

)LJXUH� ��� � &XPXODWLYH� QXPEHU� RI� LGHQWLÀHG�
LQGLYLGXDOV�
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PHDQ�RI����������������UDQJH�������FURVVLQJV�E\�
DQ�LQGLYLGXDO��)LJ�����7DEOH����

7KLUWHHQ� LQGLYLGXDOV� FURVVHG� WKH� IHQFH� WKUHH� RU�
PRUH� WLPHV��7KH\�PDGH� D� WRWDO� RI� ��� FURVVLQJV�
ZLWK� DQ� DYHUDJH� RI� ����� �� ������ �5DQJH� ������
FURVVLQJV� E\� DQ� LQGLYLGXDO��0�����0����� DQG�
0�����ZHUH� REVHUYHG� DW� 'DKDL\DJDOD� LQ� �����
�����DQG������RI�FURVVLQJV�UHVSHFWLYHO\��0����
�������0������0�����DQG�0������������ZHUH�
RQO\�VHHQ�DW�3RNXQXWKDQQD��6L[�RXW�RI�WKH�HLJKW�
PDOHV�IRXQG�DW�3RNXQXWKDQQD�ZHUH�DOVR�VHHQ�DW�
1HUDOXZD�DQG�WKH�RWKHU�WZR�DOVR�DW�'DKDL\DJDOD��
7ZR� PDOHV� ZHUH� UHFRUGHG� DW� 1HUDOXZD� DQG�
'DKDL\DJDOD�� 0����� ZDV� VHHQ� DW� DOO� WKUHH�
YLOODJHV�

'LVFXVVLRQ

:H� IRXQG� WKDW� RQO\�PDOHV� FURVVHG� WKH� IHQFH� WR�
HQWHU� WKH� VWXG\� YLOODJHV�� $V� WKH� YLOODJHV� ZHUH�
VLWXDWHG�QH[W�WR�WKH�SDUN�IHQFH�DQG�FURS�UDLGLQJ�
ZDV�FRPPRQ�� LW�FDQ�EH�DVVXPHG� WKDW� WKH�PDOHV�
FURVVHG� WKH� IHQFH� WR� UDLG� FURSV��2XU� UHVXOWV� DUH�
FRQVLVWHQW� ZLWK� SUHYLRXV� VWXGLHV� RQ� $IULFDQ�

HOHSKDQWV� �&KL\R�	�&RFKUDQH� ������ DQG�$VLDQ�
HOHSKDQWV� �)HUQDQGR� HW� DO�� ������ (NDQD\DND� HW�
DO�� ������ WKDW� IRXQG� RQO\� PDOHV� UDLGHG� FURSV��
&URSV� KDYH� KLJKHU� QXWULWLRQDO� YDOXH� WKDQ� ZLOG�
IRGGHU� �6XNXPDU� ������� 2XU� ÀQGLQJV� VXSSRUW�
WKH�K\SRWKHVLV�WKDW�GHVSLWH�KLJK�ULVN��PDOHV�UDLG�
FURSV� WR� LQFUHDVH� ERG\� VL]H�� WKHUHE\� HQKDQFLQJ�
UHSURGXFWLYH�VXFFHVV� �6XNXPDU�	�*DGJLO�������
&KL\R�HW�DO������D���

:H� LGHQWLÀHG� ��� FURS�UDLGLQJ� PDOHV�� ZKLFK�
DPRXQWV� WR� ���� WKH� WRWDO� QXPEHU� RI� PDOHV�
SUHYLRXVO\� LGHQWLÀHG� E\� GH� 6LOYD� HW� DO�� �������
LQ� WKH� 8:13�� $� VWXG\� XVLQJ� PROHFXODU� DQG�
REVHUYDWLRQDO� WHFKQLTXHV� LQ�$PERVHOL� 1DWLRQDO�
3DUN��.HQ\D�HVWLPDWHG�WKDW�RQH�WKLUG�RI�WKH�PDOHV�
HQJDJHG� LQ� FURS� UDLGLQJ� �&KL\R� HW� DO�� ����E���
7KH� FXPXODWLYH� QXPEHU� RI� LGHQWLÀHG� PDOHV�
GLG� QRW� UHDFK� DQ� DV\PSWRWH� GXULQJ� RXU� VWXG\��
LQGLFDWLQJ� WKDW� WKH� WRWDO� QXPEHU� RI� FURS� UDLGHUV�
ZLWKLQ�WKH�VWXG\�DUHD�ZDV�KLJKHU�WKDQ�ZKDW�ZDV�
UHFRUGHG��7KHUHIRUH��WKH�SURSRUWLRQ�RI�UDLGHUV�LQ�
WKH�8GDZDODZH�SRSXODWLRQ� LV� OLNHO\� WR�EH�PXFK�
KLJKHU�WKDQ�LQ�$PERVHOL�

7DEOH�����0HWKRG�RI�OHDYLQJ�DQG�UHWXUQLQJ�WR�WKH�SDUN�E\�VHOHFWHG�PDOHV��DV�D���RI�WRWDO�H[LWV�DQG�
HQWULHV�RI�HDFK�LQGLYLGXDO�

([LWLQJ�SDUN (QWHULQJ�SDUN
(OHSKDQW�,' 2SHQLQJ %UHDNLQJ 8QNQRZQ 2SHQLQJ %UHDNLQJ 8QNQRZQ
0��� �� �� � � � ���
0��� �� � �� �� � ��
0��� �� � �� �� � ��
0��� �� �� �� �� �� ��
0���� �� �� � �� � ��
0���� �� �� �� �� � ��

)LJXUH�����0HWKRGV�XVHG�E\�HOHSKDQWV�WR�FURVV�WKH�IHQFH��/HIW��3XVKLQJ�D�IHQFH�SRVW��0LGGOH��6WHSSLQJ�
RQ�IHQFH�ZLUHV��5LJKW��7KURXJK�XQJXDUGHG�URDG�RSHQLQJ�
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2XU� VWXG\� ZDV� FRQÀQHG� WR� �� URDG� RSHQLQJV� LQ�
UHODWLRQ�WR���YLOODJHV��DQG�FRYHUHG�DSSUR[LPDWHO\�
�� NP� RI� WKH� SDUN� SHULPHWHU� IHQFH�� 7KHUH� DUH�
DSSUR[LPDWHO\����YLOODJHV�DURXQG�8:13�DQG�WKH�
SHULPHWHU�IHQFH�LV�DURXQG�����NP��&URS�UDLGLQJ�LV�
H[SHULHQFHG�LQ�DOPRVW�DOO�YLOODJHV�DURXQG�WKH�SDUN��
:KLOH�URDG�RSHQLQJV�RQ�WKH�IHQFH�ZHUH�OLPLWHG��
HOHSKDQWV�EURNH�WKH�IHQFH�DOO�DORQJ�LWV�OHQJWK��:H�
DOVR�REVHUYHG�HOHSKDQWV�FURVVLQJ�WKH�SDUN�IHQFH�
RQ�PRVW�GD\V�RI�REVHUYDWLRQ��WKURXJKRXW�WKH�\HDU��
7KHUHIRUH�� RXU� VWXG\�XQGHUVFRUHV� WKH�YHU\�KLJK�
SUHYDOHQFH�RI�UDLGLQJ�LQ�WKH�DUHD��

:H�REVHUYHG�HOHSKDQWV�FURVVLQJ�WKH�IHQFH�WR�EH�
PDLQO\�VROLWDU\��WRJHWKHU�ZLWK�D�IHZ�EXOO�JURXSV��

$� VLPLODU� SDWWHUQ� ZDV� REVHUYHG� LQ� +DVDQXU� LQ�
VRXWKHUQ� ,QGLD�� ZKHUH� UDLGLQJ� E\� VLQJOH� EXOOV�
ZDV�WKH�PRVW�FRPPRQ�EXW�JURXSV�RI�XS�WR�IRXU�
PDOHV�FDPH�WRJHWKHU�IRU�UDLGLQJ��6XNXPDU��������
6XNXPDU��������DOVR�UHFRUGHG�D�KLJKHU�JURXSLQJ�
SURSHQVLW\� GXULQJ� WKH� QLJKW�� ZLWK� RQO\� ��� RI�
EXOOV�REVHUYHG�WR�EH�LQ�JURXSV�GXULQJ�WKH�GD\�DQG�
���� GXULQJ� WKH� QLJKW�� $Q� REVHUYDWLRQDO� VWXG\�
E\�0F.D\��������IRXQG����������DQG�����RI�
PDOHV� WR�IRUP�GLXUQDO�EXOO�JURXSV� LQ�<DOD��*DO�
2\D� DQG� /DKXJDOD� 1DWLRQDO� 3DUNV� UHVSHFWLYHO\�
LQ� 6RXWK�HDVW� 6UL� /DQND�� 1HWWDVLQJKH� �������
UHFRUGHG�D�EXOO�JURXS�RI�HLJKW�DW�7KDPDQNDGXZD�
DUHD� LQ�QRUWK�FHQWUDO�6UL�/DQND��:H�IRXQG�����
RI�WKH�PDOHV�LGHQWLÀHG�LQ�RXU�VWXG\�WR�DVVRFLDWH�
LQ�EXOO�JURXSV��7KH�JURXS�RI�QLQH�REVHUYHG�E\�XV�
LV�WKH�ODUJHVW�EXOO�JURXS�UHFRUGHG�LQ�6UL�/DQND�WR�
GDWH��7KHUHIRUH��RXU�VWXG\�IRXQG�D�FRPSDUDWLYHO\�
KLJK�WHQGHQF\�IRU�EXOO�JURXS�IRUPDWLRQ��ZKLFK�LV�
OLNHO\�WR�EH�UHODWHG�WR�WKH�UDLGLQJ�EHKDYLRXU�RI�WKH�
REVHUYHG�LQGLYLGXDOV�

:H� GHWHFWHG� DOO� WKUHH� DJH�FODVVHV� RI� PDOHV�
FURVVLQJ�WKH�IHQFH�WR�DQG�IURP�WKH�YLOODJHV��7KXV�
LW�LV�OLNHO\�WKDW�WKH�QXPEHU�RI�¶SUREOHP�HOHSKDQWV·�
�)HUQDQGR�������LQ�WKH�DUHD�ZLOO�LQFUHDVH�LQ�WKH�
IXWXUH�DV�PRUH�\RXQJ�HOHSKDQWV�WDNH�XS�UDLGLQJ�

7LPLQJ�RI�OHDYLQJ�DQG�UHWXUQLQJ�WR�WKH�SDUN�

:H� IRXQG� WKDW� HOHSKDQWV� OHIW� WKH� SDUN� DW� GXVN�
DQG� UHWXUQHG� DW� GDZQ�� ,Q� VRXWKHUQ� ,QGLD� PDOHV�
HQWHUHG� FURS�ODQGV� EHWZHHQ������� K� WR� ������ K�
DQG�UHWXUQHG�EHIRUH�VXQ�ULVH��6XNXPDU��������$�
VWXG\�LQ�/DLNLSLD�SODWHDX��.HQ\D��IRXQG�HOHSKDQWV�
UDLGHG�FURSV�GXULQJ�WKH�QLJKW�DQG�WKDW�WKH\�PRYHG�
PRUH� UDSLGO\� ZKHQ� LQ� KXPDQ� GRPLQDWHG� DUHDV�
�*UDKDP�HW�DO���������,Q�1RUWK�ZHVWHUQ�6UL�/DQND��
GH� 6LOYD�	� GH� 6LOYD� ������� IRXQG� WKDW� IHHGLQJ�
KRXUV�VKLIWHG�WR�WKH�ODWH�HYHQLQJ�RU�QLJKW�LQ�DUHDV�
ZLWK�KLJK�KDELWDW�GLVWXUEDQFH��7KH�SUHIHUHQFH�IRU�
HQWHULQJ� KXPDQ� DUHDV� DQG� SUHVXPDEO\� UDLGLQJ�
FURSV�GXULQJ�KRXUV�RI�GDUNQHVV�DV�REVHUYHG�E\�XV�
DQG�RWKHU�VWXGLHV��FRXOG�EH�UHODWHG�WR�PLQLPL]LQJ�
GHWHFWLRQ�KHQFH�ULVN��

0HWKRGV�RI�OHDYLQJ�DQG�HQWHULQJ

2QO\�D�VPDOO�SURSRUWLRQ�RI�PDOHV�XVHG�WKH�VDPH�
SRLQW� IRU� H[LWLQJ� DQG� UHWXUQLQJ� WR� WKH� SDUN��:H�

)LJXUH�����7LPHV�RI�LQGLYLGXDO�HOHSKDQWV�OHDYLQJ�
�EOXH��DQG�UHWXUQLQJ��UHG��WR�WKH�SDUN�
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IRXQG� WKDW� WKH� PDMRULW\� RI� PDOHV� OHIW� WKH� SDUN�
WKURXJK� URDG� RSHQLQJV� EXW� WKHLU� UHWXUQ�ZDV� QRW�
GHWHFWHG��7KLV�FRXOG�EH�GXH�WR�UHWXUQLQJ�WKURXJK�
DQRWKHU� URDG� RSHQLQJ� RU� E\� EUHDNLQJ� WKURXJK�
WKH� IHQFH� DW� D� GLIIHUHQW� VLWH�� RU� QRW� UHWXUQLQJ�
EXW� PRYLQJ�RQ��$V� HOHSKDQWV� VRPHWLPHV� EURNH�
WKH� IHQFH� HYHQ� ZKHQ� WKH\� FRXOG� H[LW� WKH� SDUN�
WKURXJK� DQ� RSHQLQJ�� DQG� WKH� IHQFH�ZDV� EURNHQ�
UHJXODUO\� DORQJ� LWV� OHQJWK� DW� PXOWLSOH� SRLQWV��
PRVW� HOHSKDQWV� WKDW� H[LWHG� WKH� SDUN� FRXOG� KDYH�
UHWXUQHG�E\�EUHDNLQJ�WKH�IHQFH�DW�DQRWKHU�SRLQW��
2XU� UHVXOWV� VXJJHVW� WKDW� WKH� HOHFWULF� IHQFH� RQ�
WKH�SDUN�ERXQGDU\�ZDV�LQHIIHFWLYH�LQ�SUHYHQWLQJ�
PDOHV�IURP�H[LWLQJ�WKH�SDUN��KHQFH�LW�GLGQ·W�VWRS�
WKH�FURS�UDLGLQJ�

,QGLYLGXDO�YDULDWLRQ

,QWUD�� DQG� LQWHU�� LQGLYLGXDO� YDULDWLRQ� ZDV�
REVHUYHG� LQ� WLPHV� RI� H[LW� DQG� UH�HQWU\�� KHQFH�
DPRXQW� RI� WLPH� VSHQW� RXWVLGH��:KLOH� WKH� WLPHV�
RI� H[LW� DQG� UH�HQWU\� E\� D� SDUWLFXODU� LQGLYLGXDO�
YDULHG�EHWZHHQ�GDWHV��VRPH�LQGLYLGXDOV�DSSHDUHG�
WR�IDYRXU�SDUWLFXODU�WLPH�SHULRGV��6XFK�YDULDWLRQ�
FRXOG�EH�GXH�WR�GLIIHUHQW�H[WHQWV�RI�FURS�UDLGLQJ�
DQG�ULVN�WDNLQJ�E\�GLIIHUHQW�PDOHV�EXW�FRXOG�DOVR�
EH� UHODWHG� WR� H[SHULHQFHV� RQ� D� SDUWLFXODU� QLJKW�
DQG�FURS�JXDUGLQJ�E\�YLOODJHUV��

,QGLYLGXDO�PDOHV�VKRZHG�YDULDWLRQ�LQ�WKH�PHWKRG�
RI� FURVVLQJ� WKH� IHQFH� ZLWK� 0���� DQG� 0����
PRVWO\�XVLQJ�RSHQLQJV�DQG�WKH�RWKHUV�VKRZLQJ�DQ�
LUUHJXODU�SDWWHUQ��,QGLYLGXDO�YDULDWLRQ�LQ�PHWKRGV�
RI� FURVVLQJ� WKH� IHQFH� VXJJHVWV� WKDW� LQGLYLGXDOV�
YDULHG� LQ� WKHLU� DELOLW\� DQG�RU� SUHIHUHQFH�� $V�
HOHSKDQWV� KDYH� KLJK� PHPRU\� FDSDFLW\� DQG�
FDQ� OHDUQ� IURP�HDFK�RWKHU� �6DYDJH�HW� DO�� ������
0F&RPE� HW� DO�� ������%\UQH� HW� DO�� ������� VXFK�
YDULDWLRQ�PD\EH�UHODWHG�WR�SDVW�H[SHULHQFHV�DQG�
DVVRFLDWLRQV�

:H�IRXQG�D�KLJK�GHJUHH�RI�SUHIHUHQFH�IRU�SDUWLFXODU�
YLOODJHV�E\�VSHFLÀF�LQGLYLGXDOV��ZLWK�RQO\�RQH�RI�
���HOHSKDQWV�REVHUYHG�DW�DOO�WKUHH�YLOODJHV��$V�WKH�
WKUHH�YLOODJHV�ZHUH�ZLWKLQ�DQ�DUHD�RI�DERXW���NP���
RXU� UHVXOWV� VXJJHVW� ORFDOL]DWLRQ� RI� FURS� UDLGLQJ�
PDOHV� DW� D� ÀQH� JHRJUDSKLF� VFDOH��:KLOH�ZH� GR�
QRW� KDYH� WKH� LQIRUPDWLRQ� WR� GHWHUPLQH� FDXVH��
VXFK�ORFDOL]DWLRQ�FRXOG�EH�UHODWHG�WR�YDULDWLRQ�LQ�
UHVRXUFH� �FURS�� DYDLODELOLW\� DQG� GHJUHH� RI� FURS�

SURWHFWLRQ�KHQFH�ULVN��WRJHWKHU�ZLWK�KRPH�UDQJH�
ERXQGDULHV��FRPSHWLWLRQ�EHWZHHQ�LQGLYLGXDOV�DQG�
YDULDWLRQ�LQ�ULVN�WDNLQJ�

&RQVHUYDWLRQ�LPSRUWDQFH

2XU� VWXG\� GHPRQVWUDWHV� WKDW� QLJKW� YLVLRQ�
FDPHUD� WUDSV� FDQ� SURYLGH� DFFXUDWH� LQGLYLGXDO�
LGHQWLÀFDWLRQ� RI� SUREOHP� HOHSKDQWV� DQG� FDQ�
SURYLGH�LQIRUPDWLRQ�RQ�WKH�GHPRJUDSK\��QXPEHU�
RI�UDLGHUV��SDWWHUQV�DQG�WLPLQJ�RI�WKH�PRYHPHQWV�
RI� VXFK�HOHSKDQWV��6XFK�GDWD�HQDEOHV�PDQDJLQJ�
¶SUREOHP�HOHSKDQWV·�ZLWKRXW�QHJDWLYHO\�LPSDFWLQJ�
QRQ�UDLGLQJ�LQGLYLGXDOV��

7KH� PDLQ� PDQDJHPHQW� DFWLRQV� IRU� +(&�
PLWLJDWLRQ�LQ�6UL�/DQND�DQG�DFURVV�WKH�UDQJH�DUH�
WUDQVORFDWLRQ�� HOHSKDQW� GULYHV� DQG� FRQVWUXFWLQJ�
HOHFWULF�IHQFHV��,Q�DGGLWLRQ�WR�WKH�JHQHUDO�IDLOXUH�
RI�WUDQVORFDWLRQ�LQ�PLWLJDWLQJ�+(&��)HUQDQGR�HW�
DO���������RXU�ÀQGLQJV�LQGLFDWH�WKDW�WUDQVORFDWLRQ�
LV�LPSUDFWLFDO�LQ�RXU�VWXG\�DUHD��DV�D�ODUJH�QXPEHU�
RI�PDOHV�FDXVHG�SUREOHPV��(OHSKDQW�GULYHV�ZRXOG�
DOVR� EH� LQDSSURSULDWH� DQG� LQHIIHFWLYH�� DV� RQO\�
PDOHV�UDLGHG�DQG�WKH\�FURVVHG�WKH�IHQFH�DW�ZLOO��
7KHUHIRUH�� WKH� PRVW� HIIHFWLYH� +(&� PLWLJDWLRQ�
PHDVXUHV�IRU�WKH�DUHD�ZRXOG�EH�FRPPXQLW\�EDVHG�
PHWKRGV�� FHQWUHG� RQ� VPDOO� ¶H[FORVXUH·� HOHFWULF�
IHQFHV�� UDWKHU� WKDQ� WKH� H[WHQVLYH� ¶HQFORVXUH·�
IHQFH�RQ�WKH�SDUN�ERXQGDU\�

$FNQRZOHGJHPHQWV

:H�WKDQN�WKH�'HSDUWPHQW�RI�:LOGOLIH�&RQVHUYDWLRQ�
RI�6UL�/DQND�IRU�SHUPLVVLRQ�WR�FRQGXFW�WKH�VWXG\�
DQG�WKH�5XIIRUG�)RXQGDWLRQ�IRU�ÀQDQFLDO�VXSSRUW�

5HIHUHQFHV

%\UQH�5:��%DWHV�/�	�0RVV�&-��������(OHSKDQW�
FRJQLWLRQ� LQ� SULPDWH� SHUVSHFWLYH�� &RPSDUDWLYH�
&RJQLWLRQ�	�%HKDYLRU�5HYLHZV����������

&KL\R� 3,� 	� &RFKUDQH� (3� ������� 3RSXODWLRQ�
VWUXFWXUH�DQG�EHKDYLRXU�RI�FURS�UDLGLQJ�HOHSKDQWV�
LQ�.LEDOH�1DWLRQDO�3DUN��8JDQGD��$IULFDQ�-RXUQDO�
RI�(FRORJ\�������������

&KL\R�3,��/HH�3&��0RVV�&-��$UFKLH�($��+ROOLVWHU�
6PLWK�-$�	�$OEHUWV�6&������D��1R�ULVN��QR�JDLQ��
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(IIHFWV�RI�FURS�UDLGLQJ�DQG�JHQHWLF�GLYHUVLW\�RQ�
ERG\�VL]H�LQ�PDOH�HOHSKDQWV��%HKDYLRUDO�(FRORJ\�
������������

&KL\R�3,��0RVV�&-��$UFKLH�($��+ROOLVWHU�6PLWK�
-$�	�$OEHUWV�6&� �����E��8VLQJ�PROHFXODU� DQG�
REVHUYDWLRQDO�WHFKQLTXHV�WR�HVWLPDWH�WKH�QXPEHU�
DQG� UDLGLQJ� SDWWHUQV� RI� FURS�UDLGLQJ� HOHSKDQWV��
-RXUQDO�RI�$SSOLHG�(FRORJ\������������

(NDQD\DND�6..��&DPSRV�$UFHL]�$��5XSDVLQJKH�
0�� 3DVWRULQL� -� 	� )HUQDQGR� 3� ������� 3DWWHUQV�
RI�FURS�UDLGLQJ�E\�$VLDQ�HOHSKDQWV�LQ�D�KXPDQ�
GRPLQDWHG�ODQGVFDSH�LQ�6RXWKHDVWHUQ�6UL�/DQND��
*DMDK�����������

)HUQDQGR� 3� ������� 0DQDJLQJ� ¶SUREOHP�
HOHSKDQWV·��/RULV��������������

)HUQDQGR�3��/HLPJUXEHU�3��3UDVDG�7�	�3DVWRULQL�
-� ������� 3UREOHP�HOHSKDQW� WUDQVORFDWLRQ��
7UDQVORFDWLQJ� WKH� SUREOHP� DQG� WKH� HOHSKDQW"�
3/R6�21(����H������

)HUQDQGR� 3��:LNUDPDQD\DNH� (��:HHUDNRRQ� '��
-D\DVLQJKH�� /.$�� *XQDZDUGHQH� 0� 	� -DQDND�
+.��������3HUFHSWLRQV�DQG�SDWWHUQV�RI�KXPDQ²
HOHSKDQW�FRQÁLFW�LQ�ROG�DQG�QHZ�VHWWOHPHQWV�LQ�6UL�
/DQND��LQVLJKWV�IRU�PLWLJDWLRQ�DQG�PDQDJHPHQW��
%LRGLYHUVLW\�DQG�&RQVHUYDWLRQ���������������

)HUQDQGR� 3��:LFNUDPDQD\DNH� ('�� -DQDND� +.��
-D\DVLQJKH� /.$�� *XQDZDUGHQH� 0�� .RWDJDPD�
6:��:HHUDNRRQ�'�	�3DVWRULQL�-��������5DQJLQJ�
EHKDYLRU� RI� WKH� $VLDQ� HOHSKDQW� LQ� 6UL� /DQND��
0DPPDOLDQ�%LRORJ\����������

*UDKDP�0'��'RXJODV�+DPLOWRQ� ,��$GDPV�:0�
	� /HH� 3&� ������� 7KH� PRYHPHQW� RI� $IULFDQ�
HOHSKDQWV� LQ� D� KXPDQ�GRPLQDWHG� ODQG�XVH�
PRVDLF��$QLPDO�&RQVHUYDWLRQ�������������

+RDUH� 5� ������� 0DQDJHPHQW� LPSOLFDWLRQV� RI�
QHZ�UHVHDUFK�RQ�SUREOHP�HOHSKDQWV��3DFK\GHUP�
����������

0F&RPE� .��0RVV� &�� 'XUDQW� 60�� %DNHU� /� 	�
6D\LDOHO� 6� �������0DWULDUFKV� DV� UHSRVLWRULHV� RI�
VRFLDO� NQRZOHGJH� LQ�$IULFDQ� HOHSKDQWV��6FLHQFH�
�������������

0F.D\�*0��������7KH�HFRORJ\�DQG�EHKDYLRXU�
RI� WKH�&H\ORQ� HOHSKDQW� LQ� VRXWKHDVWHUQ�&H\ORQ��
6PLWKVRQLDQ�&RQWULE��=RRO��������������

0RVV�&��������*HWWLQJ�WR�NQRZ�D�SRSXODWLRQ��,Q��
6WXG\LQJ� (OHSKDQWV�� .DQJZDQD� .� �HG��$IULFDQ�
:LOGOLIH�)RXQGDWLRQ��1DLUREL��SS�������

1HWWDVLQJKH�$3:��������7KH�,QWHU�5HODWLRQVKLS�
RI� /LYHVWRFN� DQG� (OHSKDQWV� DW� 7KDPDQNDGXZD�
)DUP�� ZLWK� 6SHFLDO� 5HIHUHQFH� WR� )HHGLQJ�
DQG� (QYLURQPHQW�� 0�6F�� WKHVLV�� 8QLYHUVLW\� RI�
3HUDGHQL\D��6UL�/DQND�

6DQWLDSLOODL� &�� :LMH\DPRKDQ� 6�� %DQGDUD� *��
$WKXUXSDQD�5��'LVVDQD\DNH�1�	�5HDG�%��������
$Q�DVVHVVPHQW�RI�WKH�KXPDQ�HOHSKDQW�FRQÁLFW�LQ�
6UL�/DQND��&H\��-��6FL���%LR��6FL�������������

6DYDJH�$�� 5LFH� -0�� %UDQJDQ� -0��0DUWLQL� '3��
3XJK� -$� 	�0LOOHU� &'� ������� 3HUIRUPDQFH� RI�
$IULFDQ� HOHSKDQWV� �/R[RGRQWD� DIULFDQD�� DQG�
&DOLIRUQLD� VHD� OLRQV� �=DORSKXV� FDOLIRUQLDQXV��
RQ�D�WZR�FKRLFH�REMHFW�GLVFULPLQDWLRQ�WDVN��=RR�
%LRORJ\�����������

GH� 6LOYD� 0� 	� GH� 6LOYD� 3.� ������� 7KH� 6UL�
/DQNDQ� (OHSKDQW�� ,WV� (YROXWLRQ�� (FRORJ\�
DQG� &RQVHUYDWLRQ�� :LOGOLIH� +HULWDJH� 7UXVW�
3XEOLFDWLRQV�

GH� 6LOYD� 6�� 5DQMHHZD� $'*� 	� :HHUDNRRQ� '�
�������'HPRJUDSK\�RI�$VLDQ�HOHSKDQWV��(OHSKDV�
PD[LPXV�� DW� 8GD� :DODZH� 1DWLRQDO� 3DUN�� 6UL�
/DQND�EDVHG�RQ�LGHQWLÀHG�LQGLYLGXDOV��%LRORJLFDO�
&RQVHUYDWLRQ����������������

6XNXPDU�5��������7KH�$VLDQ�(OHSKDQW��(FRORJ\�
DQG�0DQDJHPHQW��&DPEULGJH�8QLYHUVLW\�3UHVV��
&DPEULGJH�

6XNXPDU� 5� 	� *DGJLO� 0� ������� 0DOH�IHPDOH�
GLIIHUHQFHV� LQ� IRUDJLQJ� RQ� FURSV� E\� $VLDQ�
HOHSKDQWV��$QLPDO�%HKDYLRXU���������������

:LOOLDPV� $&�� -RKQVLQJK� $-7� 	� .UDXVPDQ�
35� ������� (OHSKDQW�KXPDQ� FRQÁLFWV� LQ� 5DMDML�
1DWLRQDO� 3DUN�� QRUWKZHVWHUQ� ,QGLD�� :LOGOLIH�
6RFLHW\�%XOOHWLQ���������������


