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7KH�0DUDPXUHÛ�/DQG�UHSUHVHQWV�D� WHUULWRULDO�HQWLW\�RI� WKH��ODQG�� W\SH�PHQWLRQHG� LQ�GRFXPHQWV� IURP� WKH�0LGGOH
$JHV�XQGHU�WKH�QDPH�RI�7HUUD�0DUDPRURVLHQVLV��FRPSULVLQJ�WKH�WHUULWRU\�FRYHULQJ�WKH�XSSHU�UHJLRQ�RI�WKH�7LVD�5LYHU�
XSVWUHDP�RI�WKH�+XVW�GHILOH��&XUUHQWO\��WKH�VRXWKHUQ�DUHD�RI�7LVD�EHORQJV�WR�5RPDQLD�ZKLOH�WKH�QRUWKHUQ�UHJLRQ�LV�SDUW
RI�8NUDLQH��7KH�HQWLUH�DUHD�LV�GUDLQHG�E\�WKH�WULEXWDULHV�DQG�VXE�WULEXWDULHV�RI�WKH�7LVD�5LYHU��WKH�FRXUVH�RI�ZKLFK�DOVR
UHSUHVHQWHG�WKH�OHDGLQJ�D[LV�RI� WKH�ZKROH�UHJLRQ��D�PDMRU�PHDQV�RI�FRPPXQLFDWLRQ�ZLWK�ERWK� WKH�H[WHULRU�DQG� WKH
VLGH� YDOOH\V�� 7KH� DGYDQWDJHV� WKDW� UHVXOW� IURP� PXWXDO� FRRSHUDWLRQ� EHWZHHQ� QHLJKERXULQJ� VWDWHV�� DFFRUGLQJ� WR� WKH
PRGHO�RIIHUHG�E\�WKH�(XURSHDQ�8QLRQ��UHVXOW�LQ�WKH�DSSURDFKLQJ�RI�WKH�ROG�0DUDPXUHÛ�/DQG�DV�D�XQLTXH�IXQFWLRQDO
V\VWHP�DV�D�ZKROH��E\�EHLQJ�MRLQWO\�PDQDJHG�E\�5RPDQLD�DQG�8NUDLQH�ZLWK�WKH�JRDO�RI�FXOWXUDO��VRFLDO�DQG�HFRQRPLF
GHYHORSPHQW�IRU�WKH�EHQHILW�RI�ERWK�FRXQWULHV�� ,Q�RUGHU�WR�GHYHORS�D�SHUIRUPLQJ�PDQDJHPHQW�V\VWHP�LQ�WKH�DUHD��D
IRUD\�RQ�YDULRXV�OHYHOV�DQG�GLUHFWLRQV�LV�QHFHVVDU\��ZLWK�WKH�DLP�RI�XQGHUVWDQGLQJ�WKH�IXQFWLRQDO�V\VWHP�ZKLFK�ZDV�LQ
H[LVWHQFH�EHIRUH�WKH�VHSDUDWLRQ�

.H\�ZRUGV��0DUDPXUHÝ�/DQG��5RPDQLD��JHRVWUDWHJLFDO�JDWHZD\
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,O�0DUDPXUHÛ�o�XQD�UHJLRQH�VWRULFR�JHRJUDILFD�HG�HWQR�FXOWXUDOH��FLWDWD�QHL�GRFXPHQWL�PHGLHYDOL�FRPH�7HUUD�0D�
UDPRURVLHQVLV��FKH�VL�HVWHQGH�OXQJR�LO�FRUVR�VXSHULRUH�GHO�ILXPH�7LELVFR��D�PRQWH�GHOOD�JROD�GL�.KXVW��2JJL� LO�EDFLQR
PHULGLRQDOH�GHO�7LELVFR�6XSHULRUH�DSSDUWLHQH�DOOD�5RPDQLD��TXHOOR�VHWWHQWULRQDOH�DOO¢8FUDLQD��7XWWD�OD�]RQD�o�EDJQDWD
GD�WULEXWDUL�SULPDUL�H�VHFRQGDUL�GHO�ILXPH�7LELVFR��LO�FRUVR�GHO�TXDOH�XQD�YROWD�UDSSUHVHQWw�DQFKH�O¢DVVH�SULQFLSDOH�GHOOD
UHJLRQH��LO�SL|�LPSRUWDQWH�PH]]R�GL�FRPXQLFD]LRQH�VLD�FRQ�O¢HVWHUQR�VLD�FRQ�OH�YDOOL�ODWHUDOL��,�YDQWDJJL�FKH�YDORUL]]DQR
OD�IUXWWXRVD�FROODERUD]LRQH�WUD�OD�5RPDQLD�H�O¢8FUDLQD�� LQVWDXUDWD�VHFRQGR� LO�PRGHOOR�SURSRVWR�GDOO¢8QLRQH�(XURSHD�
GHULYDQR�GDOO¢DSSURFFLR�DOO¢DQWLFR�0DUDPXUHÛ�FRPH�D�XQ�VLVWHPD�IXQ]LRQDOH�XQLWDULR��DPPLQLVWUDWR�XQLWDPHQWH�GDOOD
5RPDQLD�H�GDOO¢8FUDLQD�FRQ�OR�VFRSR�GHOOR�VYLOXSSR�FXOWXUDOH��VRFLDOH�HG�HFRQRPLFR�D�YDQWDJJLR�GL�DPEHGXH�JOL�VWDWL�
$O� ILQH� GL� VYLOXSSDUH� XQ� VLVWHPD� DPPLQLVWUDWLYR� IXQ]LRQDQWH� GHOO¢DUHD� o� QHFHVVDULR� IDUH� LQFXUVLRQL� LQ� YDUL� OLYHOOL� H
GLUH]LRQL�FRQ�O¢RELHWWLYR�GL�FDSLUH�LO�VLVWHPD�IXQ]LRQDOH�FKH�HVLVWHYD�SULPD�GHOOD�GLYLVRQH�

3DUROH�FKLDYH��UHJLRQH�GL�0DUDPXUHV��5RPDQLD��SXQWR�G¤DFFHVVR�JHRVWUDWHJLFR
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,1752'8&7,21

'DWD�XVHG�LQ�WKH�VWXG\

7KLV�VWXG\�LV�EDVHG�RQ�D�ODUJH�DPRXQW�RI�LQIRUPDWLRQ
RI� YDULRXV� W\SHV� DQG� VRXUFHV� DV� IROORZV�� WRSRJUDSKLFDO
PDSV��RUWRSKRWRSODQV��KLVWRULFDO�PDSV��KLVWRULFDO�SDSHUV�
GDWD�FROOHFWHG�IURP�DUFKDHRORJLFDO�GLJV� �LQIRUPDWLRQ�HL�
WKHU�SXEOLVKHG�RU�REWDLQHG�WKURXJK�REVHUYDWLRQ�DQG�ILHOG
DQDO\VLV��� SXEOLFDWLRQV� LVVXHG� RYHU� WLPH� �ERWK� ROG� DQG
QHZ���VWDWLVWLFDO�GDWD�DQG�ILHOG�REVHUYDWLRQV�

5HVHDUFK�PHWKRGRORJ\

$IWHU�WKH�SURFHVVLQJ�RI�H[LVWHQW�LQIRUPDWLRQ�D�QXPEHU
RI�PDSV�ZHUH�IRUPHG�LQ��'�����'���'�DQG��'��ZLWK�LQ�
IRUPDWLRQ� RUJDQL]HG� LQ� OD\HUV�ZLWK� H[SODQDWRU\� JUDSKLF
HOHPHQWV�� $QDO\VLV� RI� WKH�PDSV�� FRPELQHG�ZLWK� VSDWLDO
DQG� WHPSRUDO� FRUUHODWLRQV� RQ� DOO� DWWDLQHG� LQIRUPDWLRQ
KHOSHG� WR� HVWDEOLVK� WKH� K\SRWKHVHV�� ,W� LV� LPSRUWDQW� WR
QRWH�WKDW� WKH�FRQFOXVLRQV�RI� WKLV�VWXG\�FRXOG�EH�VXEMHFW
WR�IXWXUH�GHEDWH�GXH�WR�QHZ�DQG�FXUUHQWO\�XQIRUHVHHQ�UH�
VXOWV�RI�DUFKDHRORJLFDO�H[FDYDWLRQV��DUFKLYH�UHVHDUFK�DQG
WKH�XVH�RI�PRUH�DGYDQFHG� WHFKQRORJ\� WKDQ� LV� FXUUHQWO\
DYDLODEOH��7KH�UHVXOWV�RI�WKLV�VWXG\�ZHUH�REWDLQHG�E\�WKH
XVH� RI� D� FRPELQDWLRQ� RI� PHWKRGV�� DPRQJ� ZKLFK� ZH
PHQWLRQ�WKH�IROORZLQJ�

� &DUWRJUDSKLF�PHWKRGV���WUDQVIRUPLQJ�WKH�LQIRUPDWLRQ
RI�DQ\�NLQG�LQ�FDUWRJUDSKLF�UHSUHVHQWDWLRQV��LQ�HLWKHU
HOHFWURQLF�RU�SULQWHG�YHUVLRQV�

� 7KH�OD\HU�PHWKRG���LQIRUPDWLRQ�RI� WKH�WH[WXDO��VWDWLV�
WLFDO�� SKRWRJUDSKLF� DQG� FDUWRJUDSKLF� W\SH� LV� WUDQV�
IRUPHG� LQWR�YLVXDO�PDWHULDO�XQGHU� WKH� IRUP�RI� OD\HUV
SODFHG� RQH� RQ� WRS� RI� WKH� RWKHU� LQ� D� FHUWDLQ� RUGHU�
EHLQJ� RYHUODSSHG� DW� WKH� VDPH� WLPH� ZLWK� RWKHU
JUDSKLF� HOHPHQWV�� %DVHG� RQ� YLVXDOL]LQJ�� VSDWLDO� FRU�
UHODWLRQV�DQG�DQDO\VHV��VHYHUDO�NH\�SRLQWV�ZHUH�LGHQ�
WLILHG�� D[HV�� LQWHUIDFHV�� FRQQHFWLRQV�� FUXFLDO� SRLQWV�
GHFLVLRQDO�FHQWUHV��EDUULHUV��HWF��

� 6WDWLVWLFDO�PHWKRGV� ��3URFHVVLQJ� V\VWHPDWLF� VWDWLVWLFDO
GDWD�DQG�JUDSKLF�UHSUHVHQWDWLRQ�

� 9LVXDOL]LQJ� PHWKRGV� �'�� ���'�� �'� DQG� HYHQ� �'� �
REVHUYLQJ� WKH�VSDWLDO�FRUUHODWLRQV�E\�YLVXDOL]LQJ�FDU�
WRJUDSKLF�UHSUHVHQWDWLRQV�DQG�SKRWR�YLGHR�PDWHULDOV�
$Q�H[DPSOH�RI��'�YLVXDOL]LQJ��VLPXODWLQJ� WKH�YLVLEL�
OLW\� DUHD� IURP� VWUDWHJLF� SRLQWV� �FLWDGHOV�� YDOOH\� FRUUL�
GRUV�KLOOV�RU�PRXQWDLQ�SHDNV�HWF���

� 7KH�PHWKRG�RI�FDUWRJUDSKLF�UHFRQVWUXFWLRQ�RI�WKH�WHU�
ULWRULDO� FRQWH[W� LQ� ZKLFK� FHUWDLQ� SDVW� HYHQWV� WRRN
SODFH� �� H[DPSOH�� WKH� 7LVD¤V� RVFLOODWLQJ� ZDWHUFRXUVH
ZLWKLQ� WKH� ULYHU� PHDGRZ� DUHD� LQ� SURSRUWLRQ� WR� WKH
HOHPHQWV� RI� LQWHUHVW� �FLWDGHOV�� DSLDULHV�� URDGV�� DQG
PHWDOOXUJLFDO�FHQWUHV��

)LJ�����0DUDPXUHÜ�/DQG�LQ�WKH�LQWHUQDWLRQDO�FRQWH[W�RI�WKH�0LGGOH�$JHV�
6O�����3RNUDMLQD�0DUDPXUHÜ�Y�VUHGQMHP�YHNX�Y�PHGQDURGQHP�NRQWHNVWX�
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3UHVHQW�FRQWH[W�RI�WKH�UHVHDUFK

%DVHG� RQ� WKH� IDFW� WKDW� WKH� LQWHQVLW\� RI� WKH� VRFLR�
HFRQRPLF�GHYHORSPHQW�RI� D� WHUULWRU\� LV� VWURQJO\� UHODWHG
WR� WKH� IUHH� PRYHPHQW� RI� SHRSOH�� LGHDV�� JRRGV� DQG
PRQH\��WKH� LPSRUWDQFH�RI� WKH�DUHD¤V� LQWHUIDFHV�ZLWK� WKH
H[WHULRU�LV�FOHDUO\�XQGHUVWRRG��7KH�FRQILJXUDWLRQ�RI�0D�
UDPXUHÝ�/DQG��DV�ZHOO�DV�LWV�SRVLWLRQ�DV�SDUW�RI� WKH�&DU�
SDWKLDQ� DUHD�� IRFXVHV� WKH� LQWHUHVW� RQ� WKH� VR�FDOOHG� HQ�
WUDQFH��JDWHV���DPRQJ�ZKLFK�RI�PDMRU�LPSRUWDQFH�LV�WKH
ZHVWHUQ� RQH�� FDOOHG� WKH� +XVW� �*DWH��� $� SURSHU� XQGHU�
VWDQGLQJ�RI�WKH�LPSRUWDQFH�RI�WKLV�UHJLRQ�FDQ�EH�DFFRP�
SOLVKHG�WKURXJK�D�JHRVWUDWHJLF�DQDO\VLV�LQ�WLPH�DQG�VSDFH
�ILJ�����

,W� LV� NQRZQ� WKDW� DIWHU� WKH� 6HFRQG� :RUOG� :DU�� WKH
SRSXODWLRQ�DQG� WKH�DXWKRULWLHV�RQ�ERWK� VLGHV�RI� WKH� WHU�
ULWRULDO� HQWLW\� NQRZQ� DV� 7KH� 0DUDPXUHÝ� /DQG� KDG� IRU�
JRWWHQ�WKH�ZD\�WKH\�XVHG�WR�IXQFWLRQ�WRJHWKHU�DV�D�VLQJOH
V\VWHP��DQG�WKH�DZDUHQHVV�RI�HDFK�SDUW�RI�WKH�RWKHU�KDG
EHFRPH�PRUH�DQG�PRUH�REVFXUH�DQG�QRQH[LVWHQW�

$FWXDOO\��IRU�PRUH�WKDQ����\HDUV�DIWHU� WKH�VHSDUDWLRQ
RI� WKH� 0DUDPXUHÝ� WHUULWRULDO� V\VWHP�� WKH� WZR� UHVXOWLQJ
SDUWV� KDYH� UHJLVWHUHG� DQ� H[WUHPHO\� VORZ� HYROXWLRQ� LQ
FXOWXUDO�DQG�VRFLR�HFRQRPLFDO�GHYHORSPHQW�� ,W� LV� WKHUH�
IRUH�WKH�FDVH�WKDW�WKH�WRZQ�RI�6LJKHWX�0DUPDýLHL��ZLWK�D
SRSXODWLRQ� RI� DOPRVW� ������� LQKDELWDQWV� GXULQJ� WKH� LQ�

WHUZDU� SHULRG�� KDV� RQO\� ������� LQKDELWDQWV� LQ� �����
HYHQ�WKRXJK�VHYHUDO�QHLJKERXULQJ�UXUDO�DUHDV�KDYH�EHHQ
DQQH[HG��2Q�WKH�ULJKW�VLGH�RI�WKH�7LVD�5LYHU��QRQH�RI�WKH
ROG�WRZQV�VXFK�DV�+XVW��9LÝF�RU�7HFHX�KDYH�VXFFHHGHG
LQ� EHFRPLQJ� FHQWUHV� ZLWK� WKH� VWUHQJWK� WR� SRODUL]H� WKH
HQWLUH�XSVWUHDP�UHJLRQ�RI�WKH�+XVW�GHILOH��8QGHU�WKH�FLU�
FXPVWDQFHV��LQVWHDG�RI�GHYHORSLQJ�D�VWURQJ�UHJLRQDO�PH�
WURSROLV�FDSDEOH�RI�SRODUL]LQJ�WKH�HQWLUH�XSSHU�UHJLRQ�RI
7LVD�� ZH� KDYH� WZR� DUHDV� ZLWK� VPDOO� RU� PHGLXP� VL]HG
WRZQV�ZLWKRXW�DQ\�VXSHULRU�DGPLQLVWUDWLYH�VWDWXV�

7KH�SUHVHQW�VLWXDWLRQ�RI� WKH� WZR�VLGHV�RI�0DUDPXUHÝ
IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�SRSXODWLRQ�DQG�WHUULWRU\�LV
VKRZQ�LQ�ILJ����

,Q�RUGHU�WR�LGHQWLI\�DQG�XQGHUVWDQG�WKH�SUHPLVHV�WKDW
UHSUHVHQWHG�WKH�EDVLV�DFFRUGLQJ�WR�ZKLFK�WKLV�VSDFH�KDG
IXQFWLRQHG� DV� D� V\VWHP�� LW� LV� QHFHVVDU\� WR� KDYH� DQ� DS�
SURDFK�IRFXVHG�RQ�LQWHUQDO��WRROV��DQG�WKHLU�H[FKDQJH�RI
HQHUJ\�� VXEVWDQFH� DQG� LQIRUPDWLRQ�� RQ� LQWHUIDFHV� ZLWK
RWKHU�V\VWHPV�DV�ZHOO�DV�RQ�WKH�ZD\V�RI�IXQFWLRQLQJ�DV�D
V\VWHP�LQFRUSRUDWHG�ZLWKLQ�VXSHULRU�V\VWHPV�

2QH�RI� WKH� DLPV� RI� WKLV� VWXG\� LV� UHSUHVHQWHG� E\� WKH
VR�FDOOHG�+XVW� �*DWH��� WKH�PDLQ�HQWUDQFH� WR�0DUDPXUHÝ
/DQG�� IURP�$QWLTXLW\�XS�XQWLO� ������ WKH�PRPHQW�ZKHQ
WKH� UHJLRQ� ZDV� VSOLW� LQ� WZR� SDUWV� E\� D� ERUGHU� GUDZQ
DORQJ� 7LVD� 5LYHU�� ZKLFK� KDG� EHFRPH� DQ� LPSHQHWUDEOH
EDUULHU�DIWHU�WKH�6HFRQG�:RUOG�:DU�

)LJ�����0DUDPXUHÜ�/DQG��SRSXODWLRQ�DQG�WHUULWRULHV��������
6O�����3RNUDMLQD�0DUDPXUHÜ��SUHELYDOVWYR�LQ�YHOLNRVW�R]HPOMD��������
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7KH�SROLWLFDO��VRFLR�HFRQRPLF�DQG�PLOLWDU\�SUHPLVHV
RI�0DUDPXUHÚ�/DQG

$Q�H[WUHPHO\�LPSRUWDQW�VWDJH�LQ�WKH�HYROXWLRQ�RI�WKLV
VSDFH�ZDV�UHJLVWHUHG�GXULQJ�WKH�SHULRG�RI�WKH���WK�����WK

FHQWXULHV��ZKHQ�WKH�VRFLR�HFRQRPLF��PLOLWDU\�DQG�SROLWL�
FDO�FKDQJHV�KDG�UHDFKHG�WKHLU�KLJKHVW�SHDN��0DUDPXUHÝ
/DQG�ZDV�DQ� LQGHSHQGHQW�VWDWH�GXULQJ� WKH���WK�FHQWXU\�
KDYLQJ�PLOLWDU\�DQG�SROLWLFDO�UHODWLRQV�RI�LWV�RZQ�ZLWK�LWV
QHLJKERXUV�� �7KH� SROLWLFDO� DQG� DGPLQLVWUDWLYH� LQGHSHQ�
GHQFH�RI�5RPDQLDQ�SHRSOH� IURP�0DUDPXUHÛ� FOHDUO\� UH�
VXOWV�IURP�WKH�WHUPV�RI�GRFXPHQWV�GDWLQJ�EDFN�WR�WKH���WK

FHQWXU\�� VR� WKDW�ZKHQ� UHIHUULQJ� WR�0DUDPXUHÛ�� WKH� WHUP
�&RPLWDWXV�� ZDV� QRW� XVHG� EXW� KDV� EHHQ� FRQVLVWHQWO\
FDOOHG��7HUUD�0DUDPRURVLHQVL��DQG�WKH��2ODKRUXP��VLWX�
DWLRQ��0LKDO\L�RI�$SÛD������������KDV�EHHQ�PHQWLRQHG��$
GRFXPHQW�IURP������PHQWLRQV�+XQJDU\�DQG�0DUDPXUHÛ
DV� WZR� VHSDUDWH�� DXWRQRPRXV� SURYLQFHV�� VSHFLI\LQJ� WKH
H[LVWHQFH�RI�D�URDG�OHDGLQJ�IURP�0DUDPXUHÛ�WR�+XQJDU\
��WUDQVLW� JXDQGDP� 6WUDWDP� SXEOLFDQ� GH� 0DUDPRU\VLR
YHUVXV�+XQJDULDP�GXFHQWHP���ZKHUHDV�D�GRFXPHQW�IURP
����� VXJJHVWV� D� SDUDOOHO� EHWZHHQ� �7HUUD� 0DUDPRUR�

VLHQVL��DQG��7HUUD�0ROGDXDQD���OHDGLQJ�XV�WR�XQGHUVWDQG
WKDW�GXULQJ�WKDW�SHULRG�WKH�SROLWLFDO�FRQQHFWLRQV�EHWZHHQ
0DUDPXUHÛ�DQG�+XQJDU\�ZHUH�LGHQWLFDO�WR�WKRVH�H[LVWLQJ
EHWZHHQ�0ROGDYLD�DQG�+XQJDU\���)LOLSDÝFX������������

8VLQJ� WKH� LQIRUPDWLRQ� FXUUHQWO\� NQRZQ� UHJDUGLQJ
PLOLWDU\� IRUWLILFDWLRQV� UHSUHVHQWHG� E\� FLWDGHOV�� DSLDULHV
DQG� QDWXUDOO\� RFFXUULQJ� VWUXFWXUHV�� WZR� JURXSV� FDQ� EH
LGHQWLILHG�ZKHQ�UHIHUULQJ�WR�0DUDPXUHÝXO�/DQG�
D� 7KH�+XVW� �*DWHZD\��ZLWK� WKH�FLWDGHOV� DW�+XVW��1HD�

ODE�� 6HWLGDYD� �FXUUHQWO\� 8NUDQLDQ� 0DODMD� .RSDQMD��
6HOHXÝX� 0DUH� �+XQJDULDQ� 1DJ\�6]ROORV�� 8NUDQLDQ
9LQRJUDGRY��DQG� WKH�DSLDU\� V\VWHP� IURP� WKH�QDUURZ
SDWK� VHFWRU� DV� ZHOO� DV� WKH� FRQILJXUDWLRQ� DQG� WKH
FRXUVH�IROORZHG�E\�WKH�7LVD�5LYHU��3DUW�RI� WKH� IRUWLIL�
FDWLRQ� V\VWHP� LV� DOVR� WKH� %äUäQLFD� &LWDGHO� �%URQND�
RQ�WKH�%kUMDYD�9DOOH\�RU�HYHQ�WKH�9LÝF�&LWDGHO�RQ�WKH
&äPkU]DQD�FRUULGRU�RI�WKH�2DÝ�/DQG��,OLHÝ������D��

E� 6LJKHW�$UHD�ZLWK� WKH�FLWDGHOV�RI�6LJKHW�6RORYDQ�� 6OD�
WLQD�� 6DUDVäX�� $SÝD� GH� -RV� �&UHPQLýD��� UHSUHVHQW� DQ
DUHD� RI� K\GURJUDSKLF� FRQIOXHQFH� DQG� PRYHPHQW�
EHLQJ�D�UHJLRQ�FDSDEOH�RI�VWRSSLQJ�RU�FRQWUROOLQJ�FLU�
FXODWLRQ�EHWZHHQ�WKH�8SSHU�9RLHYRGVKLS�DQG�/RZHU
9RLHYRGVKLS�

)LJ�����0DUDPXUHÜ�/DQG�LQ�WKH�;,9WK�&HQWXU\��WKH�HQWUDQFH�RI�WKH��UR\DO�JXHVWV��LQVLGH�WKH�UHJLRQ�
6O�����3RNUDMLQD�0DUDPXUHÜ�Y�����VWROHWMX��SULKRG��NUDOMHYLK�JRVWRY��Y�0DUDPXUHÜ�
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7KHUH�ZHUH�WZR�GHIHQFH�V\VWHPV�EHFDXVH�0DUDPXUHÝ
/DQG� SRVVHVVHG� WZR� GLYLVLRQV� LQ� WKH� ��WK� FHQWXU\�� ����
0DUDPXUHÛ�ZDV�GLYLGHG�LQ�WZR�YRLHYRGVKLSV��WKH�LQIHULRU
DQG�VXSHULRU�RQHV��ZKLFK�FUHDWHG�ERUGHUV�DW�WKH�FRQIOX�
HQFH� RI� WKH� ,]D� DQG� 7LVD� ULYHUV�� 7KH� UHVLGHQFH� RI� WKH
/RZHU� 9RLHYRVKLS� ZDV� DW� 6DUDVâX� DQG� ZDV� KHOG� E\
6RORYâVWUX��PHQWLRQHG�LQ�������7KH�UHVLGHQFH�RI�WKH�XS�
SHU� 9RLHYRGVKLS�ZDV� DW� &XKHD�ZKHUH� ÚWHIDQ� 9RLHYRGH
UHVLGHG�� KDYLQJ� EHHQ� PHQWLRQHG� LQ� ������ �)LOLSDÝFX�
����������

7KH� PDLQ� DLP� RI� WKH� JUDGXDO� EUHDN� RI� +XQJDULDQ
DXWKRULW\�RQ�WKH�7LVD�5LYHU�FRXUVH�ZDV�WR�WDNH�DZD\�WKH
GHIHQFH� V\VWHP� IURP� WKH� 0DUDPXUHÝ� SHRSOH�� ZKLFK
SHUPLWWHG� VHSDUDWLRQ� DW� DQ\� WLPH�� 7KLV� IRUWLILFDWLRQ� V\V�
WHP��DV�ZHOO�DV� WKH�PLOLWDU\�DELOLWLHV�SURYHQ�E\� WKH�0D�
UDPXUHÝ�SHRSOH� LQ� WKH�QXPHURXV�ZDUV� IRXJKW�DORQJVLGH
+XQJDULDQ�NLQJV�ZDV�RQH�RI� WKH�UHDVRQV�ZK\�WKH�0DUD�
PXUHÝ� /DQG� KHOG� RQ� WR� LWV� LQGHSHQGHQFH� LQ� UHODWLRQ� WR
WKH�+XQJDULDQ�FURZQ��7KH�SODFHPHQW�XQGHU�WKH�IRUP�RI
DQ�LQILOWUDWLRQ�RI� WKH�VR�FDOOHG��UR\DO�JXHVWV��RQ�WKH�7LVD
D[LV��ZKR� UHDFKHG� 6LJKHWX�0DUPDýLHL�ZLWKRXW�PLQJOLQJ
ZLWK� WKH�QDWLYH�SRSXODWLRQ�� DOORZHG� IRU� WKH� WUDQVIRUPD�
WLRQ�RI�0DUDPXUHÝ�LQWR�D�&RPLWDWXV� LQ�WKH���WK�FHQWXU\�
H[WUHPHO\�ODWH�LQ�FRPSDULVRQ�WR�DOO�WKH�QHLJKERXULQJ�WHU�
ULWRULHV��ILJ�����

7KH� FDUWRJUDSKLF� UHSUHVHQWDWLRQV� FUHDWHG� ZLWK� WKH
DLP� RI� VSDWLDO� YLVXDOL]DWLRQ� RI� WKH� FRUUHODWLRQV� DPRQJ
YDULRXV�W\SHV�RI�LQIRUPDWLRQ�DOORZV�IRU�WKH�LGHQWLILFDWLRQ
RI�D�VHULHV�RI�FRPSOHWHO\�QHZ�DVSHFWV�LQ�WKH�NQRZOHGJH
RI�FHUWDLQ�UHDOLWLHV�LQ�VSDFH�DQG�WLPH�

7KH�LQWHUQDWLRQDO�FRQWH[W�RI�0DUDPXUHÚ�/DQG
LQ�WKH�0LGGOH�$JHV

7KH�WHUULWRULDO�HQWLW\�NQRZQ�DV�0DUDPXUHÝ�/DQG� �ILJ�
��� EHQHILWHG� RYHU� WLPH� IURP� D� IDYRXUDEOH� JHRJUDSKLFDO
SRVLWLRQ� DV� LW� ZDV� SURWHFWHG� RQ� WKH� HDVWHUQ� DQG� QRUWK
HDVWHUQ�VLGH�E\�D�KLJK�DQG�ZLGH�PRXQWDLQ�FKDLQ��RQ�WKH
VRXWKHUQ�DQG�VRXWK�HDVWHUQ�SDUW�E\�WKH�2DÝ�,JQLÝ�*XWkL�
/äSXÝ�üLEOHÝ�5RGQHL� PRXQWDLQRXV� FKDLQ� ZLWK� KLJK
SDVVHV�DQG�GHIHQFH�FLWDGHOV�DQG�RQ�WKH�ZHVW�ZKLFK�LV�WKH
ORZHVW�VHFWLRQ�IURP�WKH�DOWLPHWULF�SRLQW�RI�YLHZ�EXW�DOVR
WKH�PRVW�HDVLO\�WKUHDWHQHG�E\�FRPSOH[�PLOLWDU\�IRUWLILFD�
WLRQ�V\VWHPV��,OLHÝ�������������1RW�E\�DFFLGHQW�ZDV�0D�
UDPXUHÝ�/DQG�IUHTXHQWO\�FRPSDUHG�WR�D�QDWXUDO��FLWDGHO��
2QH�DVSHFW�ZRUWK\�RI�EHLQJ�PHQWLRQHG�LV�UHODWHG�WR�WKH
IDFW� WKDW� WKH� UHQRZQHG� 9HUHýFKLL� GHILOH� RQ� WKH� /DWRULýD
5LYHU� �FXUUHQWO\� 8NUDLQH��� WKH� HQWUDQFH� �JDWH�� RI� WKH
+XQJDULDQV� WR� 3DQRQLD�� ZDV� VLWXDWHG� DW� RQO\� D� ��� NP
GLVWDQFH� IURP� WKH� ERUGHUV� RI� 0DUDPXUHÝ� DQG� DSSUR[L�
PDWHO\����NP�DZD\�IURP�WKH�+XVW��*DWH��� WKH�PDLQ�DF�
FHVV�ZD\� WR� WKH�DQFLHQW�DQG�PHGLHYDO�0DUDPXUHÝ��+LV�
WRULFDO�GRFXPHQWV�PHQWLRQ�ERWK�WKH�EDWWOHV�IRXJKW�LQ�WKDW
DUHD� E\� WKH� +XQJDULDQV� DJDLQVW� WKH� QDWLYH� 9ODFKV� DQG
6ODYV��LQ�WKH�\HDU�����$'���WKH�5XVVLDQ�FKURQLFOHU�1HV�
WRU�WDONLQJ�DERXW�WKH�DUULYDO�DQG�VHWWOLQJ�RI� WKH�+XQJDUL�

DQV�LQ�3DQRQLD��PHQWLRQV�WKH�SHRSOHV�WKH\�HQFRXQWHUHG
KHUH���FRPLQJ�IURP�WKH�HDVW�WKH\�FURVVHG�WKH�KLJK�PRXQ�
WDLQV� ODWHU� FDOOHG� WKH�+XQJDULDQ�PRXQWDLQV� DQG� VWDUWHG
ILJKWLQJ�ZDUV�ZLWK�WKH�9ODFKV�DQG�6ODYV�ZKR�OLYHG�WKHUH�
�0DQFLXOHD�� ������ ����� DQG� WKH� GHIHQFH� V\VWHP� RI� WKH
�DSLDU\��W\SH��VLPLODU�WR�WKRVH�LQ�WKH�+XVW�GHILOH�EXW�DOVR
WR� WKRVH� IURP� 7UDQV\OYDQLD�� �7KH� H[LVWHQFH� RI� WKH� IRUWL�
ILHG�GHIHQVH�V\VWHP�DOVR�XVHG�LQ�WKH���WK�FHQWXU\�LV�DOVR
DWWHVWHG�WR�E\�WKH�DUFKDHRORJLFDO�UHVHDUFK�GRQH�LQ�+XQ�
JDU\� DQG� QRUWKHUQ� %XFRYLQD�� ZKHUH� VXFK� GHIHQVH� V\V�
WHPV�KDG�EHHQ�DQDO\VHG��V\VWHPV�WKDW�ZHUH�GHVWUR\HG�LQ
�����ZKHQ� WKH�0RQJRO� LQYDVLRQ� WRRN�SODFH� LQ� WKH�9H�
UHFNH� DQG� &LRUQLYND� 3DVVHV� �8NUDLQH��� �6SLQHL�� �����
�����

3RSXODWLRQ�DQG�IORZ�WKRXJK�WKH�V\VWHPV�RI�VWUDWHJLF
PLOLWDU\�IRUWLILFDWLRQV

'XULQJ� WKH� SHULRG� RI� WKH� �UG� FHQWXU\� %&� WR� WKH� WKH
PLGGOH�RI�WKH��VW�FHQWXU\�%&��WKH�DUHD�ZDV�SRSXODWHG�E\
'DFLDQV�DQG�&HOWV��KDYLQJ�UHDFKHG�DQ�DGYDQFHG�VWDJH�RI
HFRQRPLF�GHYHORSPHQW� �PHWDOOXUJ\��SRWWHU\��DJULFXOWXUH
HWF��� �7KH�FRKDELWDWLRQ�RI� WKH� ORFDO�SRSXODWLRQ�ZLWK� WKH
QHZO\�DUULYHG�RQH� LV� H[HPSOLILHG�E\� WKH�DUFKDHRORJLFDO
PDWHULDOV�GLVFRYHUHG�LQ�HVWDEOLVKPHQWV��QHFURSROLVHV�DQG
LVRODWHG�WRPEV��ILQGLQJV�EHLQJ�PDGH�UHJDUGLQJ�WKH�HPHU�
JHQFH�RI�FRPSOH[�PL[HG�IXQHUDO�ULWXDOV��7KUDFLR�&HOWLF��
�.RWLJRURÊNR�������������

$IWHU� WKH�&HOWV�ZHUH�FKDVHG�RXW�E\� WKH�'DFLDQ�.LQJ
%XUHELVWD�LQ�WKH�VHFRQG�KDOI�RI�WKH��VW�FHQWXU\�%&��D�QHZ
ZDYH� RI� 'DFLDQV� HVWDEOLVKHG� WKHPVHOYHV� LQ� WKH� DUHD�
ZKHUHDV� GHYHORSPHQW� IROORZV� DQ� DVFHQGLQJ� HYROXWLRQ�
�,Q� WKH�HFRQRPLF� ILHOG�� WKH�HYHQWV� IURP� WKH�\HDU����%&
GLGQ¢W� UHJLVWHU� VLJQLILFDQW� UHJUHVVLYH� HIIHFWV�� 7KH� UHJLRQ
ZDV�ILQDOO\�DQQH[HG�WR�WKH�DOUHDG\�DFFRPSOLVKHG�'DFLDQ
VWUXFWXUH� DQG� FRQWLQXHG� WR� LQVSLUH� VRFLR�HFRQRPLF
GHYHORSPHQW��DQG� LQ� WKLV�SURVSHULW\�D� VHULHV�RI� IDFWRUV� �
SOD\HG� DQ� LPSRUWDQW� UROH�� WKH� HWKQLF� XQLW\� RI� WKH� ORFDO
WULEHV� DV� ZHOO� DV� WKDW� RI� WKH� QHZO\� DUULYHG� RQHV�� %XUH�
ELVWD¢V� XQLILFDWLRQ� SROLF\�� WKH� KLJKHU� GHYHORSPHQW� OHYHO
RI� WKH� 'DFLDQV� DQG� WKH� SUHVHUYDWLRQ� RI� WKH� HFRQRPLF
KDELWV�IURP�WKH�/D�7HQH�VWDJH���.RWLJRURÊNR�������������

$IWHU� WKH�FRQTXHVW�RI�'DFLD�E\� WKH�5RPDQV�� D� WKLUG
ZDYH�RI�'DFLDQV� DSSHDUHG�ZLWKLQ� WKH� UHJLRQ�� SUREDEO\
WKH�PRVW�ZDUOLNH�'DFLDQV�ZKR�KDG�QR�GHVLUH�WR�OLYH�XQ�
GHU� 5RPDQ� RFFXSDWLRQ� �VHH� WKH� IUDJPHQW� UHJDUGLQJ� WKH
PLOLWDU\�TXDOLWLHV�RI�WKH�0DUDPXUHÝ�SHRSOH��

%HJLQQLQJ�ZLWK�WKH�PLGGOH�RI�WKH��QG�PLOOHQQLXP�$'
DQG� IROORZLQJ� WKH� LQWHQVLILFDWLRQ� RI� WKH� FLUFXODWLRQ
DPRQJ� WKH� PLJUDWLQJ� SHRSOHV� ZKR� KDG� EHFRPH� PRUH
DQG�PRUH� GDQJHURXV�� WKH� SURFHVV� RI� IRUPLQJ� WHUULWRULDO
HQWLWLHV� RI� WKH� �ODQG�� W\SH� KDG� EHJXQ�� 7KH� QRUWKHUQ
'DFLDQV�XQGHUZHQW� D� VHSDUDWLRQ�JLYLQJ�ELUWK� WR� VPDOOHU
VWDWH� RUJDQL]DWLRQV� VXFK� DV� WKH� �ODQGV�� RI�� 0DUDPXUHÝ�
2DÝ�� %HUHJ�� &KLRDU�� &RGUXO�� /äSXÝ�� 1äVäXG�� 'RUQD�
&kPSXOXQJ�� 6HSHQLý�� 9RORKRYHQL�� DQG� SHUKDSV� HYHQ
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)LJ�����7KH�*DWHZD\V�DQG�WKH�PLOLWDU\�IRUWLILFDWLRQV�LQ�WKH�ZHVWHUQ
SDUW�RI�0DUDPXUHÜ�/DQG��LQ�$QWLTXLW\�DQG�WKH�0LGGOH�$JHV�

6O�����9UDWD�LQ�YRMDÉNH�XWUGEH�QD�]DKRGQHP�GHOX�SRNUDMLQH�0DUDPXUHÜ�Y�DQWLNL�LQ�VUHGQMHP�YHNX�

RWKHUV� LQ� WKH� IDUWKHU�QRUWK�DQG�QRUWK�ZHVWHUQ� UHJLRQV�� ,W
VHHPV�WKDW�WKHVH�ODQGV�ZHUH�IRUPHG�PDLQO\�DFFRUGLQJ�WR
WKH� QDWXUDOO\� RFFXUULQJ� FRQGLWLRQV�� LQ� WKH� ORZODQGV
ZKLFK�ZHUH�PXFK�HDVLHU�WR�GHIHQG�

:KDW� LV� LQWHUHVWLQJ� LV� WKDW� WKHVH� VWDWH� RUJDQL]DWLRQV
ZHUH� OHG� DFFRUGLQJ� WR� FHUWDLQ� UXOHV� �MXV� YDODKRUXP�
ZKLFK� ZHUH� DOPRVW� WKH� VDPH� LQ� DOO� �ODQGV��� $OWKRXJK
WKHVH��ODQGV��ZHUH�VSUHDG�RXW�RYHU�D�YHU\� ODUJH�DUHD�DOO
RYHU� WKH� WHUULWRU\�� WKHVH� ZHUH� V\VWHPV� ZKLFK� VXUYLYHG
XQWLO� WKH���WK� FHQWXU\�$'�� 7KH� LQKDELWDQWV�ZHUH� NQRZQ
DV�9ODFKV��YDODKL��YDODFKL��YRORKL��YODKL��EODFKL�HWF����$F�
FRUGLQJ� WR� VWXGLHV� GRQH� E\� QXPHURXV� UHVHDUFKHUV� WKH
FRQFOXVLRQ�KDV�EHHQ� UHDFKHG� WKDW� �(DFK�FXOWXUDO�HWKQLF
JURXS� IROORZV� DIWHU� WKH� SUHFHGLQJ� RQHV� LQ� YDULRXV� GH�
JUHHV� RI� GHVFHQW�� HDFK� SUHVHQW� FRXQWU\� SUHVHUYHV� WKH
PHPRU\�RI�ORVW�HWKQLF�JURXSV��RIWHQ�UHVWULFWHG�WR�D�VLQJOH
QDPH��,O\ULDQV��7KUDFLDQV��'DFLDQV�LQ�WKH�%DONDQV��6XPH�
ULDQV� DQG�$VLULDQV� LQ�0HVRSRWDPLD�HWF��PDQ\�RI�ZKRP
SHUSHWXDWHG� WKURXJK� GHVFHQGDQWV�ZKR� FXUUHQWO\� EHDU� D

GLIIHUHQW�QDPH�DQG�ZKR�KDYH�JUDGXDOO\�DGRSWHG�WKH�ODQ�
JXDJH�� WUDGLWLRQV�� DQG� QDPHV� IURP� WKH� SRSXODWLRQ� WKDW
KDV�EHFRPH�SUHYDOHQW���%UHWRQ��������

7KHUHIRUH�� LQ� WKH� WHUULWRU\� RI� WRGD\¤V� 0DUDPXUHÝ
/DQG��DV�ZHOO�DV�LQ�WKH�QHLJKERXULQJ�UHJLRQV��IURP�WKH��VW

PLOOHQLXP� %&� XQWLO� QRZ� DQG� IURP� DQ� HWKQLF� SRLQW� RI
YLHZ��WKH�IROORZLQJ�SHRSOHV�ZHUH�PHQWLRQHG�LQ� WKH�KLV�
WRULFDO� DUFKLYHV�� 7KUDFLDQV� :� 'DFLDQV� :� :DODFKLDQV
�9ODFKV��:�5RPDQLDQV��&HOWV��+DVGLQJL�9DQGDOV��*RWKV�
*HSLGV�� 6ODYV�� +XQJDULDQV�� *HUPDQV�� 5XWKHULDQ� �8NUD�
LQLDQV���6ORYDNV��3ROHV��&]HFKV�� -HZV��*\SVLHV��7KH�H[L�
VWHQFH� RU� HYHQ� FRH[LVWHQFH� RI� VRPH� RU� RWKHU� HWKQLF
JURXSV�FDQ�EH�GLVWLQJXLVKHG�E\�DSSURDFKLQJ�SHULRGV�

)RU�WKH�SHULRG�EHWZHHQ�WKH��WK�DQG���WK�FHQWXULHV�$'�
DORQJVLGH� WKH�:DODFKLDQ�SRSXODWLRQ�� WKH� SUHVHQFH� RI� D
6ODY� SRSXODWLRQ� LV� DOVR� PHQWLRQHG� LQ� D� VHULHV� RI� GR�
FXPHQWV�� �7KH� 5XVVLDQ� FKURQLFOHU� 1HVWRU�� LQ� WDONLQJ
DERXW�WKH�DUULYDO�DQG�VHWWOLQJ�RI�WKH�+XQJDULDQV�LQ�3DQR�
QLD�� PHQWLRQV� WKH� SHRSOHV� WKH\� HQFRXQWHUHG� KHUH�
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�&RPLQJ�IURP�WKH�HDVW� WKH\�FURVVHG�WKH�KLJK�PRXQWDLQV
ODWHU� FDOOHG� WKH�+XQJDULDQ�PRXQWDLQV� DQG� VWDUWHG� ILJKW�
LQJ� ZDUV� ZLWK� WKH� 9ODFKV� DQG� 6ODYV� ZKR� OLYHG� WKHUH�
�0DQFLXOHD������������� ,W� LV� LPSRUWDQW� WR� NQRZ� WKDW� WKH
6ODYV� PHQWLRQHG� LQ� WKH� GRFXPHQWV� WRJHWKHU� ZLWK� WKH
9ODFKV� DUH� QRW� DQFHVWRUV� RI� WKH� ODWHU� 8NUDLQLDQV�� ZKR
DOVR� VHWWOHG� LQ� WKH�XSSHU�7LVD� UHJLRQ� DIWHU� WKH� ��WK� FHQ�
WXU\�$'��$IWHU�WKH���WK�FHQWXU\�WKHVH�6ODYV�DUH�QRW�PHQ�
WLRQHG�DJDLQ�DORQJVLGH� WKH�9ODFKV�� SUREDEO\� IRU� KDYLQJ
EHHQ� DOPRVW� HQWLUHO\� DVVLPLODWHG� WKRXJK� VWLOO� NHHSLQJ
QXPHURXV�HOHPHQWV�UHODWHG�WR� WKHLU�SUHVHQFH��HVSHFLDOO\
LQ�WKH�OLQJXLVWLF�DUHD��WRSRQ\PV�HWF�

%HIRUH�WKH���WK�FHQWXU\�WKH�SRSXODWLRQ�IURP�WKH�+XVW
�*DWH��DUHD�ZDV�:DODFKLDQ��2QO\�DIWHU�WKDW�ZDV�WKH�SUH�
VHQFH�RI�*HUPDQ�DQG�8NUDLQLDQ��UR\DO�JXHVWV��UHFRUGHG
DV� WKH\� VHWWOHG� WKHUH� DIWHU� %RJGDQ¤V� �RI� 0DUDPXUHÝ�
KDYLQJ� VHWWOHG� LQ� 0ROGDYLD�� 8QGHU� WKH� FLUFXPVWDQFHV�
WKH� GRFXPHQWV� RI� WKDW� SHULRG� PDNH� D� FOHDU� GLVWLQFWLRQ
IURP�DQ�HWKQLF�SRLQW�RI�YLHZ�EHWZHHQ�WKH�QRUWKHUQ�SDUW
RI�8JRFHD�DQG�WKH�VRXWKHUQ�SDUW���)URP�WKH���WK�FHQWXU\
WLOO� QRZ�� LQ� WKH� +XQJDULDQ� SDSHUV� WKH� ODQG� LV� FDOOHG

2ODKVDJ
��XQOLNH�
2URV]VDJ
��ZKLFK�GHVLJQDWHG�WKH�5XW�
KHULDQ� YLOODJHV� RYHU� 7LVD�� ,Q� WKH� DQFLHQW� SDSHUV� WKHVH
YLOODJHV�EH\RQG�7LVD�DUH�DOVR�PHQWLRQHG�DV�
YDODFKDOHV
�
�6FXUWX�� ������ ������ 8JRFHD� LV� D� FRXQW\� VLWXDWHG� ZHVW
IURP�0DUDPXUHÝ� /DQG�� GRZQVWUHDP�� ,W¤V� HDVWHUQ� ERUGHU
LV�ZLWK�0DUDPXUHÝ�/DQG��DQG�LV�FURVVHG�E\�WKH�7LVD�

2I�PDMRU� LPSRUWDQFH� LV� WKH� IDFW� WKDW� WKH� VWUHDP�HQ�
FORVLQJ� WKH� 6HWLGDYD� FLWDGHO�� D� WULEXWDU\� RQ� WKH� ULJKW� RI
WKH� 7LVD�5LYHU��ZDV�� XQWLO� UHFHQWO\�� FDOOHG� �7KH�9LOODJH�
ZKHUHDV�WKH�KLOOV�ZKHUH�WKH�'DFLDQ�FHPHWHU\�DQG�FLWDGHO
DUH�VLWXDWHG�LV�HYHQ�QRZ�FDOOHG��*RURGLÝWH��E\�HYHU\RQH
LQFOXGLQJ� WKH�8NUDLQLDQ� SRSXODWLRQ�� )URP� WKLV� SRLQW� RI
YLHZ�LW�LV�QHFHVVDU\�WR�QRWLFH�WKH�VLPLODULW\�ZLWK�WKH�YLO�
ODJH�FDOOHG�*UäGLÝWHD�GH�0XQWH�QHDU�WKH�'DFLDQ�FDSLWDO
6DUPLVHJHWXVD�5HJLD��IURP�WKH�2UäÝWLH�0RXQWDLQV�

0LOLWDU\�VNLOOV�RI�WKH�0DUDPXUHÚ�SRSXODWLRQ

$V�WKLV�VWXG\�PDLQO\�IRFXVHV�RQ�WKH�PLOLWDU\�IRUWLILFD�
WLRQV�RI� WKH�0DUDPXUHÝ� �JDWHV��� VRPH� VSHFLILFDWLRQV� DUH
QHFHVVDU\�UHJDUGLQJ�WKH�PLOLWDU\�VNLOOV�RI�WKH�LQKDELWDQWV�
$V�HOHPHQWV�RI�UHIHUHQFH�UHJDUGLQJ�WKH�PLOLWDU\�TXDOLWLHV
RI� WKH� 0DUDPXUHÛ� SRSXODWLRQ� WKH� IROORZLQJ� PXVW� EH
PHQWLRQHG�� WKH� UHDVRQ� IRU� DQG� WKH� UROH� RI� WKH� 5RPDQ
/LPHV��PLJUDWLRQ�IORZV�LQ�WKH�QHDUE\�DUHDV��DQG�WKH�ZD\V
LQ� ZKLFK� GLVWULEXWLRQ� RI� SRZHU� DPRQJ� GLIIHULQJ� UDQNV
DQG�OHDGHUV�ZDV�RUJDQL]HG�

7KH�5RPDQ�(PSLUH�KDG�HVWDEOLVKHG�LWV�QRUWKHUQ�OLPHV
H[DFWO\� RQ� WKH� HGJH� RI� WKH�PRXQWDLQV� VXUURXQGLQJ�0D�
UDPXUHÝ��ZKLFK�SURYLGHV�FOHDU�HYLGHQFH�RI�WKHLU�IRUFH�WR
UHDFW�DQG�GHIHQG��D�IDFW�WKDW�KDG�HYHQ�RFFXUUHG��XQWLO�WKH
5RPDQV¤�UHWUHDW�WRZDUGV�WKH�VRXWK�

:DODFKLDQV�DUH�HQFRXQWHUHG�DV�ILJKWHUV� LQ�WKH��JDWH�
WRZDUGV�3DQRQLD��LQ�WKH�:RRGHG�&DUSDWKLDQV���7KH�5XV�
VLDQ� FKURQLFOHU�1HVWRU�� LQ� WDONLQJ� DERXW� WKH� DUULYDO� DQG

VHWWOLQJ�RI�WKH�+XQJDULDQV�LQ�3DQRQLD��PHQWLRQV�WKH�SHR�
SOHV�WKH\�HQFRXQWHUHG�KHUH���FRPLQJ�IURP�WKH�HDVW� WKH\
FURVVHG� WKH� KLJK�PRXQWDLQV� ODWHU� FDOOHG� WKH� +XQJDULDQ
PRXQWDLQV�DQG�VWDUWHG�ILJKWLQJ�ZDUV�ZLWK�WKH�9ODFKV�DQG
6ODYV�ZKR�OLYHG�WKHUH���0DQFLXOHD�������������7KH�DERYH
PHQWLRQHG�HYHQWV�ZHUH� WDNLQJ�SODFH� LQ�����$'�� LQ� WKH
9HUHýFKLL� 'HILOH� �WKH� 9DOOH\� RI� /DWRULýD� 5LYHU�� LQ� WKH
:RRGHG� &DUSDWKLDQV�� ��� NP� DZD\� IURP� WKH� ERUGHU� RI
0DUDPXUHÝ� /DQG�� ��� NP� IURP� WKH� �JDWH�� WRZDUGV� 0D�
UDPXUHÝ� WKURXJK� WKH� FRUULGRU� RI� WKH� %äUäQLFD� FLWDGHO
�%URQFD��DQG����NP�DZD\�IURP�WKH�PLOLWDU\� IRUWLILFDWLRQ
V\VWHP�RI�WKH�+XVW��JDWHZD\���ILJ�����

3HRSOH� RI� 0DUDPXUHÝ� /DQG� ZHUH� SUHVHQW� ZLWK� DQ
DUP\� KDYLQJ� SOD\HG� D� PDMRU� UROH� LQ� DOO� WKH� FRQTXHVW
FDPSDLJQV� RI� WKH� +XQJDULDQ� NLQJV� IURP� WKH� ��WK�� ��WK

DQG���WK�FHQWXULHV��WKH�0DUDPXUHÝ�SDSHUV�RI�'U��0LKDO\L
RI�$SÝD�DERXQG�LQ�VXFK�LQIRUPDWLRQ��)LOLSDVFX��������

7KH�SHRSOH�IURP�0DUDPXUHÝ�/DQG��OHG�E\�%RJGDQ��D
VWURQJ� UXOHU�� IRXQGHG� DQG� VWUHQJWKHQHG� 0ROGDYLD�� HQ�
ODUJLQJ� WKH� WHUULWRU\��(YHQ� WKH�PRVW� LPSRUWDQW�YRLHYRGH�
6WHIDQ� WKH� *UHDW� ������������ ZDV� GLUHFWO\� GHVFHQGHG
IURP�D�0DUDPXUHÝ�IDPLO\�

7KH�IDFW�WKDW�WKH�:DODFKLDQ�OHDGHUV�IURP�0DUDPXUHÝ
GLVWLQJXLVKHG� WKHPVHOYHV� LQ�QXPHURXV�EDWWOHV�RQ�EHKDOI
RI� WKH�+XQJDULDQ� NLQJV�� DQG� DIWHU� VHWWOLQJ� LQ�0ROGDYLD�
ZHUH� DZDUGHG� SRVVHVVLRQ� RI� ODUJH� WHUULWRULHV� JRLQJ� IDU
EH\RQG�WKH�ERUGHUV�RI�0DUDPXUHÝ�GHPRQVWUDWHV�WKH�IDFW
WKDW�PLOLWDU\� VNLOO� KDG� FRQWLQXHG� LQ� WKLV� DUHD� �)LOLSDÝFX�
������

$OWKRXJK�DOO�WKH�WHUULWRULHV�IURP�WKH�ZHVW�DQG�VRXWK�RI
0DUDPXUHÝ� KDG� DOUHDG\� EHHQ� WUDQVIRUPHG� LQWR� +XQJD�
ULDQ� FRXQWLHV��0DUDPXUHÝ�PDLQWDLQHG� LWV� LQGHSHQGHQFH
XQWLO� WKH� ��WK� FHQWXU\�� $FWXDOO\�� 0DUDPXUHÝ� KDG� RQO\
EHHQ� DQQH[HG� WR� WKH�+XQJDULDQ� NLQJGRP� DIWHU� %RJGDQ
VHWWOHG� LQ� 0ROGDYLD� DQG� DIWHU� WKH� +XQJDULDQ� NLQJGRP
WRRN�SRVVHVVLRQ�RI�WKH�PLOLWDU\�IRUWLILFDWLRQ�OLQHV��D�VLWXD�
WLRQ� IDFLOLWDWHG� E\� WKH� V\VWHPDWLF� LQWUXVLRQ� RQ� WKH� 7LVD
D[LV�E\�WKH�VR�FDOOHG��UR\DO�JXHVWV���,OLHÝ������E������

,Q� WKH� ��WK� FHQWXU\� LW� LV� PHQWLRQHG� WKDW� WKH� NLQJ� RI
+XQJDU\� WKUHDWHQHG� WKH� 3ROHV� WKDW� LI� WKH\� FRQWLQXHG� WR
SOXQGHU�KLV�WHUULWRULHV��KH�ZRXOG�RUGHU�0DUDPXUHÝ�WR�LQ�
YDGH�3RODQG��7KH�IROORZLQJ�TXHVWLRQ�DULVHV��:KDW�DUP\
GLG� 0DUDPXUHÝ� QHHG� LQ� RUGHU� WR� DWWDFN� 3RODQG� RQ� LWV
RZQ"��)LOLSDÝFX��������

7KH�ZHDNHQLQJ�DQG�IDOO�RI�WKH�WUDGLWLRQDO
GHIHQVH�V\VWHP

7KH�FRQWDFW�EHWZHHQ�DXWRFKWKRQRXV�SRSXODWLRQ�DQG
RWKHU��DW�WKDW�WLPH��IRUHLJQ�SRSXODWLRQV�ZLWK�GLIIHUHQW�UH�
OLJLRQV� DQG� HWKQLFLW\�� EHFDPH� FORVHU�� 7KLV�� LQ� DGGLWLRQ
ZLWK�VRPH�JHRVWUDWHJLFDO�DQG�HFRQRPLF�LQWHUHVWV��HURGHG
WKH� LQWHUQDO�FRKHVLRQ�RI� WKH� SHRSOH� LQ�0DUDPXUHÝ�� 7KH
HVWDEOLVKPHQW�RI� VRPH� �UR\DO�JXHVWV��ZLWK�QXPHURXV� ID�
FLOLWLHV�DW�6HOHXÝXO�0DUH��+XVW��9LÝF��7HFHX��&kPSXOXQJ�
DQG� 6LJKHW��ZHDNHQHG� WKH� UROH� RI� WKH� ORFDO� SRSXODWLRQ�
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7KLV�� LQ�FRQMXQFWLRQ�ZLWK� WDNLQJ�SRVVHVVLRQ�RI� WKH�PLOL�
WDU\�IRUWLILFDWLRQ�VHFWLRQV�OHG�WR�WKH�FRQWURO�RI� WKH�FLUFX�
ODWLRQ�RQ�WKH�7LVD�D[LV�E\�LQVHUWLQJ��UR\DO�JXHVWV��

5HOLJLRXV�LPSODQWDWLRQ�VWDUWHG�ZLWK�WKH�SODFHPHQW�RI
VRPH� UHOLJLRXV�EXLOGLQJV� DQG� WKH� GLVSRVLQJ� RI� DXWKRULW\
DQG�YDVW�SURSHUWLHV�LQVLGH�WKH�UHJLRQ��5HPHýL���WKH�LQFOX�
VLRQ� RI� WKH� WHUULWRU\� XQGHU� WKH� UHOLJLRXV� MXULVGLFWLRQ� RI
FHUWDLQ�DXWKRULWLHV�IURP�RXWVLGH�WKH�UHJLRQ��RI�D�GLIIHUHQW
HWKQLF�JURXS�DQG�UHOLJLRQ� �0XQNDFV��$JULD�� �,OLHÝ�������
������ 7KH� SURFHVV�ZDV� ILQLVKHG�ZLWK� WKH� UHOLJLRXV� FRQ�
YHUVLRQ� RI� YDULRXV� OHDGHUV� RI�0DUDPXUHÝ�� DV� D� FRPSXO�
VRU\�FRQGLWLRQ�IRU�DWWDLQLQJ�D�KLJK�SRVLWLRQ�LQ�WKH�OHDGLQJ
VWUXFWXUHV�RI�WKH�+XQJDULDQ�.LQJGRP�

7KH� VRFLDO� LPSDFW� RI� WKH� ODUJHU� SROLWLFV� DW� DOO� OHYHOV
ZDV�LPSRUWDQW�E\�WKH�JLYLQJ�DZD\�RI�ODUJH�HVWDWHV�ZLWKLQ
0DUDPXUHÝ�WR�SHUVRQV�FORVH�WR�WKH�NLQJ�RI�+XQJDU\��EXW
IRUHLJQ� WR� WKHVH� ODQGV�� 7KHUHIRUH�� YRLYRGHV� IURP�0DUD�
PXUHÝ�ZHUH�FRHUFHG�LQWR�SDUWLFLSDWLQJ�LQ�ZDUV�RQ�EHKDOI
RI�WKH�+XQJDULDQ�NLQJV�ZLWK�JUHDWHU� IUHTXHQF\�DQG�ZLWK
WKHLU�RZQ�DUPLHV�� ,Q� WKH�PHDQ� WLPH�� DQ�HGLFW�DSSHDUHG
ZLWK�LQWHUGLFWLRQ�RI�EXLOGLQJ�VWRQH�VWUXFWXUHV�IRU� WKH�QD�
WLYH� :DODFKLDQ� SRSXODWLRQ� LQ� 0DUDPXUHÝ� �,OLHÝ� HW� DO��
������ ������ $OVR�� %RJGDQ¤V� VHWWOLQJ� LQ� 0ROGDYLD� OHG� D
VLJQLILFDQW� SDUW� RI� WKH�DUP\�DQG� LQKDELWDQWV� RXW� RI�0D�
UDPXUHÝ�/DQG��)LOLSDVFX��������

7+(�+867��*$7(��25�7+(�:(67(51��*$7(�
2)�0$5085(Ù�/$1'

7KH�WHUP��JDWH��LV�XVHG�WR�GHVLJQDWH�DQ�HDVLHU�DFFHVV
ZD\� WKURXJK� D� ORZHU� VHFWLRQ�� WRZDUGV� DQ� DUHD� RI� ORZ�
ODQG�DQG�YDOOH\�VXUURXQGHG�E\�PRXQWDLQV�ZKLFK�DUH�GLI�
ILFXOW� WR� FURVV�� 0DUDPXUHÝ� /DQG�� DV� D� JHRJUDSKLFDO� UH�

JLRQ�RI�WKH��/DQG��W\SH��IURP�WKH�FDWHJRU\�RI�VWDWH�WHUULWR�
ULDO�HQWLWLHV�JUDIWHG�LQ�LQWUD�DQG�VXE�PRXQWDLQRXV�GHSUHV�
VLRQV�DORQJ�WKH�&DUSDWKLDQ�0RXQWDLQ�FKDLQ�ZDV�WKH�ELJ�
JHVW�DQG�PRVW�SRZHUIXO�RI�WKHVH��ILJ�����

7KH�HQWLUH� WHUULWRU\�RI� WKH� UHJLRQ�FRUUHVSRQGV� WR� WKH
XSSHU�UHJLRQ�RI�WKH�7LVD�5LYHU��WKH�ZDWHUFRXUVH�RI�ZKLFK
JRHV�RXW�RI�WKH�UHJLRQ�WRZDUGV�WKH�3DQRQLF�DUHD�WKURXJK
WKH� XSVWUHDP�GHILOH� RI�+XVW�� EHWZHHQ� WKH�PRXQWDLQV� RI
2DÝ� DQG� %kUMDYD�� 7KH� FRUULGRU� RI� WKH� 7LVD� 5LYHU� KDV� D
QDUURZ� SDUW�� �� NP� ORQJ�� �� NP� ZLGH� �LQ� D� VHFWLRQ� XS�
VWUHDP�IURP�WKH�FRQIOXHQFH�EHWZHHQ�7LVD�DQG�5LFD��DQG
����NP�ZLGH�QHDU�9HOLND�.RSDQMD��8SVWUHDP�RI�WKLV�GH�
ILOH� WKHUH� LV� WKH� RSHQLQJ� RI� 7LVD¤V� �ED\�� H[WHQGLQJ� WR�
ZDUGV�9LQRJUDGRYR��IORZLQJ�LQ�WKH�GLUHFWLRQ�RI� WKH�7LVD
5LYHU��,Q�IDFW��RYHU�D����NP�GLVWDQFH�WKHUH�LV�D�VHTXHQFH
RI�PLOLWDU\�IRUWLILFDWLRQV�DQG�QDWXUDO��EDUULHUV��

)RUWLILFDWLRQV�LQ�WKH�ZHVWHUQ��JDWH��RI�0DUPXUHÚ�/DQG

7KH� 6HWLGDYD�&LWDGHO� �ILJ�� ��� LV� WKH� FLWDGHO� IURP� WKH
*RURGLÝWHD�+LOO�QHDU�0DODMD�.RSDQMD�DQG�ZDV�LGHQWLILHG
DV� WKH� 'DFLDQ� &LWDGHO� FDOOHG� 6HWLGDYD� PHQWLRQHG� E\
3WROHPHXV� �LQ� WKH� �QG� FHQWXU\�%&��� 7KLV� RFFXSLHV� D� KLOO
VLWXDWHG�QHDU�WKH�7LVD�5LYHU��ZLWK�DQ�DEVROXWH�DOWLWXGH�RI
����P�DQG�D�UHODWLYH�DOWLWXGH�RI����P� LQ� UHVSHFW� WR� WKH
ULYHU�OHYHO��7KH�FLWDGHO�ZDV�DW�RQH�WLPH�IRUWLILHG�ZLWK�VL[
GHIHQFH�ZDYHV��LW�EHORQJHG�WR�ULFK�DQG�ZDUOLNH�'DFLDQV
DFFRUGLQJ� WR� WKH� DUFKDHRORJLFDO� LQYHQWRU\� LGHQWLILHG� E\
8NUDLQLDQ� UHVHDUFKHUV� �.RWRJRURVNR�� ������ DQG� KDG� D
VWUDWHJLF�SRVLWLRQ�GXH�WR�WKH�YHU\�JRRG�YLVLELOLW\�WRZDUGV
ERWK� 7LVD¤V� �JXOI�� DQG� WR� WKH� +XVW� GHILOH�� DV� ZHOO� DV
EHQHILWLQJ�IURP�WKH�7LVD¤V�SRVLWLRQ�DW�WKH�IRRW�RI�WKH�KLOO�

)LJ�����0DUDPXUHÜ�/DQG��7KH�+XVW�*DWHZD\�LQ�$QWLTXLW\�DQG�WKH�0LGGOH�$JHV�
6O�����3RNUDMLQD�0DUDPXUHÜ��+XVWRYVND�YUDWD�Y�DQWLNL�LQ�VUHGQMHP�YHNX�
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)LJ�����6HWLGDYD�)RUWUHVV�QHDU�0DODMD�.RSDQMD��SKRWR��0��,OLHÜ��
6O�����8WUGED�6HWLGDYD�Y�EOLËLQL�YUKD�0DODMD�.RSDQMD��IRWR��0��,OLHÜ��

7KH� 1HDODE� )RUWUHVV� LV� D� VWRQH� IRUWLILFDWLRQ� EXLOW� LQ
WKH���WK�FHQWXU\�$'�RQ�D�KLOO�VLWXDWHG�LQ�WKH�PHDGRZV�RI
7LVD� DW� DSSUR[LPDWHO\� �� NP� VRXWK� HDVW� RI� WKH� 6HWLGDYD
)RUWUHVV�� $� PHWDOOXUJLFDO� FRPSOH[� LV� VLWXDWHG� EHWZHHQ
6HWLGDYD�DQG�WKH�1HDODE�IRUWUHVVHV�GDWLQJ�IURP�DQWLTXLW\
ZLWK�DQ�H[WHQVLRQ�RI����[���NP��EHLQJ�WKH�PRVW�H[WHQGHG
LQ�WKH�UHJLRQ�

7KH�+XVW�)RUWUHVV� LV�D�VWRQH� IRUWUHVV�EXLOW� LQ� WKH���WK

FHQWXU\� $'� RQ� D� KLOO� VLWXDWHG� RQ� WKH� XSSHU� 7LVD� GHILOH
ZLWK�JRRG�YLVLELOLW\�WR�WKH�ZHVW�

7KH�H[LVWHQFH�RI�VHWWOHPHQW�OLQHV�RI�WKH�FLWDGHO�W\SH�LV
FRQILUPHG�DOVR� LQ�7UDQV\OYDQLDQ�FKURQLFOHV�ZKLFK� UHIHU

WR�HYHQWV�GXULQJ�WKH���WK�����WK�FHQWXULHV�DQG�HYHQ�XS�WR
��WK�FHQWXU\�GRFXPHQWV��',5��&��������7LSOLF��������

7KH�DSLDU\�V\VWHP�VHFWRU�LQ�WKH�7LVD�'HILOH

7KH� WHUP� �SULVDFä�� �UR�� DSLDU\�� LV� XVHG� WRGD\� IRU� WKH
SODFHV�ZKHUH�EHH�KLYHV�DUH�SODFHG��+RZHYHU��LQ�WKH�SDVW
WKH\�ZHUH�D�NLQG�RI� �IHQFH�� IRUPHG�E\� WRUQ�GRZQ� WUHHV
DQG�XVHG� IRU�EORFNLQJ�PLOLWDU\� DFFHVV� WR� FHUWDLQ� WHUULWR�
ULDO�HQWLWLHV�RQ�ZKLFK�EHH�KLYHV�ZHUH�SODFHG�DQG�ZKLFK
ZHUH�VSHFLILF�WR�WKH�0LGGOH�$JHV�DQG�SRVVLEO\�WR�$QWLT�
XLW\��ILJ�����

)LJ�����7KH�9LHZ�IURP�6HWLGDYD�)RUWUHVV�WR�7KH�+XVW�*DWHZD\��SKRWR��0��,OLHÜ�
6O�����5D]JOHG�]�XWUGEH�6HWLGDYD�QD�+XVWRYVND�YUDWD��IRWR��0��,OLHÜ��
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$SLDU\� V\VWHPV� DUH� PHQWLRQHG� LQ� GRFXPHQWV� RI� WKH
��WK�FHQWXU\�$'�LQ�D�GRFXPHQW�GDWLQJ�EDFN� WR������ LQ
ZKLFK� �JXHVWV�� RI� )HO]D]� DUH� JUDQWHG� WKH� 
DSLDULHV
� RI
0DUDPXUHÛ� IRUHVW�� VWDUWLQJ� IURP� WKH� OLPLWV� RI� WKHLU� ODQG
WKH\� KDYH� WKH� ULJKW� WR� ILVK� DQ\WKLQJ� LQ� WKH� 7LVD� �üLSOLF�
������������%XLOGLQJ�PHWKRGV�ZHUH�SUHVHQWHG�DV�ZHOO�DV
W\SRORJ\� �$� ERUGHU� W\SH� GHIHQVLYH� V\VWHP� PDGH� XS� RI
PDVVLYH� SDOLVDGHV� �� SULVâFL� ��ZDV� VHWWOHG� E\� .LQJ� %HOD
WKH� ,9WK� LQ� 9HUHFNH� SDVVDJH� �5XVVLDQ� *DWH�� DURXQG
������ �',5�� ������ ����� 6SLQHL�� ������ ���������� )URP
WKHVH�GRFXPHQWV��FRUURERUDWHG�ZLWK�WKH�RQH�UHIHUULQJ�WR
WKH� ERUGHU� RI� WKH� UR\DO� GDQLH� E\� WKH� 7HXWRQV�� LW� LV
REYLRXV� WKDW� WKH�PDLQ�PRGDOLW\� RI� 
DSLDULHV
� HGLILFDWLRQ
ZDV� WKH� FUHDWLRQ� RI� D� YHJHWDWLRQ� FXUWDLQ� LQ� DVVRFLDWLRQ
ZLWK�DQ�XQLQKDELWHG�DUHD�LQ�IURQW�RI�LW���üLSOLF��������

7KHUH� DUH� DOVR� GRFXPHQWV� FRQFHUQLQJ� WKLV� XQLQKDE�
LWHG�DUHD��YHU\�XQFRPPRQ�IRU�WKH�IHDWXUHV�RI�WKLV�UHJLRQ�
�$W�+XVW��LQ�IURQW�RI�WKH�7LVD�DV�LW�IORZV�LQWR�WKH�1HDJRYD
9DOOH\�� WKH� DSLDULHV� DUH� LQ� IURQW� RI� HDFK� RWKHU� FXWWLQJ
SHUSHQGLFXODU�LQWR�WKH�7LVD�9DOOH\��+HUH�WKHUH�ZHUH��LQ�
GDJLQHV� YLOYDH� PDUDPDURVL�� PHQWLRQHG� LQ� ������ �',5�
�����������

7KH�7LVD�5LYHU�IORZ

$V�D�IRUP�RI�SURWHFWLRQ��WKH�7LVD�5LYHU�EORFNV�WKH�GH�
ILOH�HQWUDQFH�IURP�DERYH�LQ�D�SHUSHQGLFXODU�PDQQHU�ULJKW
DW�WKH�EDVH�RI�WKH�6HWLGDYD�)RUWUHVV��DSSUR[LPDWHO\�����
P�LQ�OHQJWK��

$OWKRXJK�WKHVH�PLOLWDU\�IRUWLILFDWLRQV�EHORQJ�WR�GLIIHU�
HQW�KLVWRULF�SHULRGV�� WKH�VHWWOHPHQWV�DQG� WKH�VSDWLDO� UDS�
SRUW� EHWZHHQ� WKHVH� GHQRWH� WKH� VDPH� IXQFWLRQV�� QDPHO\
WKDW� RI� VXUYHLOODQFH� DQG� SURWHFWLRQ� RI� WKH� PDLQ� DFFHVV
JDWH�LQ�0DUDPXUHÝ�

6SDWLDO�DQDO\VLV
6SDWLDO� DQDO\VLV� RI� WKH� LQIRUPDWLRQ� FRQILUPV�D� VHULHV

RI�FRQFOXVLRQV�DQG�UHVXOWV��&RQVLGHULQJ�WKH�PDLQWHQDQFH
RI� PHWDOOXUJLFDO� RYHQV� EHWZHHQ� &DVWUXP� 1\DODE� DQG
7LVD�� LW� LV� WKH�FDVH�WKDW� WKH�7LVD�5LYHU�UHJLVWHUHG�D�YDULD�
WLRQ�RI�PD[LPXP�����P�GXULQJ� WKH� ODVW������\HDUV�� ,Q
FRQIRUPLQJ� ZLWK� WKH� FRQILJXUDWLRQ� RI� WKH� PDMRU� ZDWHU
EDVLQ� RI� WKH� 7LVD� 5LYHU�� LW� LV� REYLRXV� WKDW� D� SDUW� RI� WKH
DUHD�ZLWK�D�PHWDOOXUJLFDO�RYHQ�ZDV�GHVWUR\HG�E\�WKH�7LVD
5LYHU�ZDWHUIORZ�YDULDWLRQ�

7KH�6HWLGDYD�)RUWUHVV�KDG�D�YHU\�JRRG�YLHZ�RI�WKH�UH�
JLRQ��)URP�WKHUH��WKH�7LVD�5LYHU�9DOOH\�FRXOG�KDYH�EHHQ
VXUYHLOOHG�XS�WR�2DV�/DQG�WKURXJK�WKH�7LVD�*XOI�DV�ZHOO
DV�GRZQ� WR� WKH�+XVW�)RUWUHVV� �ILJ������$OVR��1HDODE�)RU�
WUHVV�FRXOG�KDYH�EHHQ�REVHUYHG�DQG�YLFH�YHUVD� �WKHUH� LV
HYLGHQFH�WKDW�EHORZ�WKH�PHGLHYDO�IRUWUHVV�WKHUH�DUH�ROGHU
UXLQV��WKXV�IDU�LQVXILFLHQWO\�VWXGLHG��

7ZR� JHRPRUSKRORJLFDO� VWUXFWXUHV� EORFN� WKH� DFFHVV
RQ� ERWK� VLGHV� RI� WKH� 7LVD� 5LYHU�� %HWZHHQ� 6HWLGDYD�+LOO
�0äJXUD��DQG�WKH�VRXWK�HDVWHUQ�H[WUHPLW\�RI�WKH��0äJXUD�
9LQRJUDGRY�+LOO��WKH�7LVD�5LYHU�IORZV�DW�WKH�IRRW��EDVH��RI

WKH� VWUXFWXUH� EORFNLQJ� GLUHFW� DFFHVV�� %HWZHHQ� WKH� 7LVD�
5LFD�FRQIOXHQFH�DQG� WKH�9UHDýHD� VWRQH�FDUULHU�� WKH�7LVD
5LYHU�IORZV�DW�WKH�EDVH�RI�WKH�DEUXSW�KLOO�RQ�WKH�VRXWKHDVW
EDQN��EORFNLQJ�WKH�DFFHVV�DV�ZHOO��7KHUH�LV�D�FKDQFH�WKDW
9LQRJUDGRY� +LOO� �0äJXUD�� ZDV� XVHG� DV� DQ� REVHUYDWLRQ
SRLQW� LQ� WKH� GLUHFWLRQ� WRZDUGV� WKH� RSHQ� DUHD� RI� WKH
3DQRQLD�+LOOV�

6ZDPS\� VHFWRUV� DQG� RSHQ� ULYXOHWV� DSSHDU� EHWZHHQ
+XVW� DQG� 9LQRJUDGRY� GXH� WR� WKH� UHGXFHG� DQJOH� IORZ�
7KH�7LVD�5LYHU�KDG�DQ�HQWDQJOHG�IORZ��WKH�DOWLWXGH�RI�WKH
7LVD�5LYHU�LV�����P�DW� WKH�7LVD�5LFD�FRQIOXHQFH������P
QHDU� WKH� 6HWLGDYD�)RUWUHVV� DQG�����P� LQ� IURQW� RI� 9LQR�
JUDGRY� +LOO� �0äJXUD��� 8QGHU� WKHVH� FRQGLWLRQV� D� GLIIHU�
HQFH� LQ� OHYHO� RI� RQO\� ���P� LV� UHJLVWHUHG� RYHU� D� ��� NP
OHQJWK�UHVXOWLQJ�LQ�DQ�DYHUDJH�LQFOLQDWLRQ�RI���P�NP�

&RUUHODWLQJ�WKH�JHQHWLF�W\SHV�RI�VRLOV�DQG
YHJHWDWLRQ�W\SHV

,W�LV�WKH�FDVH�WKDW������\HDUV�DJR�WKH�IRUHVW�OLPLW�ZDV
DSSUR[LPDWHO\� ��� NP� ZHVW� RI� 9LQRJUDGRY� LQVLGH� WKH
3DQQRQLDQ�)LHOG�� ,Q�FRPSDULVRQ��DFFRUGLQJ� WR�DUFKDHR�
ORJLFDO�GLJV��WKH�7LVD�*XOI�GLVSOD\V�D�VWURQJO\�KXPDQL]HG
DUHD� �VHWWOHPHQWV�� IRUWUHVVHV��PHWDOOXUJLFDO� RYHQV�� DQG� D
VLJQLILFDQWO\�ODUJH�ZRUNIRUFH���GXH�WR�D�VKHOWHUHG�FOLPDWH�
,Q� VXSSRUW� RI� WKLV� LGHD� WKHUH� DUH� LQGLFDWLRQV� IURP� HOH�
PHQWV�RI�WKH�IDXQD�VXFK�DV�WKH�WXUWOH��7HVWXGR�KHUPDQL��
DQG� YDULRXV� WUHH� VSHFLHV� VXFK� DV� WKH� VZHHW� FKHVWQXW
�&DVWDQHD� VDWLYD�� DQG� WKH�ZDOQXW� WUHH� �-XJODQV� UHJLD� /���
DQG� DPRQJ� WKH� DJULFXOWXUDO� FURSV� VXFK� DV� YLQH\DUGV�
9LQH\DUGV�DUH�YHU\�ROG�LQ�WKLV�DUHD�� WRROV�DQG�ELRORJLFDO
PDWHULDO� IURP�$QWLTXLW\�KDYH�EHHQ�GLVFRYHUHG���$� WUDGL�
WLRQDO� RFFXSDWLRQ� LQ� XSSHU� 7LVD�ZDV� NHHSLQJ� YLQH\DUGV
DV� LQGLFDWHG� E\� WKH� GLVFRYHU\� RI� NQLYHV� IRU� FOHDQLQJ
YLQH\DUGV� DW� *DOOLV�/RYDFND�� 0DODMD� .RSDQMD� ���� :LOG
YLQH\DUGV�RI�D�IRUHVW�W\SH��ZKLFK�DFFRUGLQJ�WR�VSHFLDOLVWV
ZDV�WKH�ROGHVW�RI�WKH�FXOWLYDWHG�VSHFLHV��ZDV�GLVFRYHUHG
QHDU� WKH� WRZQ� RI� 9LQRJUDGRYR�� �/D]RUHFNR�� ������ ���
FLWHG�LQ�,OLHÝ������D�������

$� ZHDN� SRLQW� ZDV� GLVFRYHUHG� ZKLOH� DQDO\VLQJ� WKH
RURJUDSKLF�EDUULHU�UHSUHVHQWHG�E\�WKH�%kUMDYD�0RXQWDLQV
WR� WKH�QRUWK�RI� WKH�+XVW�*DWH� �ILJ�� ���� 7KH� VHFWRU� RI� UH�
GXFHG� DOWLWXGH�ZDV� FURVVHG� E\� D� URDG� HYHQ� GXULQJ� WKH
0LGGOH�$JHV��DQG�LW�LV�SRVVLEOH�WKDW�WKH�IRUWLILFDWLRQ�V\V�
WHP�ZDV�DQQXOOHG�E\� WKLV�YXOQHUDEOH�VHFWRU��VLWXDWHG���
NP�QRUWK�

+LVWRULFDO�LQIRUPDWLRQ
/RRNLQJ�IRU�KLVWRULFDO�LQIRUPDWLRQ�RQ�WKLV�VHFWRU��D�VH�

ULHV� RI� DVSHFWV� ZDV� VHOHFWHG�� 7KLV� VHFRQGDU\� JDWH� ZDV
SHUPDQHQWO\� LQ� YLHZ� RI� WKH� 0DUDPXUHÝ� SHRSOH�� EHLQJ
H[SUHVVO\�PHQWLRQHG�E\�KLVWRULDQV���,Q�WKH�PLGGOH�IORZ�RI
WKH�1HDJRYD�5LYHU�DQG�WKH�YLOODJHV�DURXQG�'ROKD��LQ�WKH
PLGGOH�RI�%jUMDYD��WKHUH�LV�DQ�DUHD�RI�ORZHU�SHDNV��OLNH�D
FRPPXQLFDWLRQ� FRUULGRU� EHWZHHQ� 0DUDPXUHÛ� DQG� %H�
UHJ�� �)LOLSDÝFX�� ������ ����� 7KH� ORZHU� VHFWRU� LV� D� GLUHFW
OLQN� WR� WKH�%kUMDYD�9DOOH\�EXW� DOVR�D� GLUHFW� WUDQVLW� IURP
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9HUHýFKLL�'HILOH���JDWH��WR�3DQQRQLD��DQ�DFFHVV�URXWH�IRU
QXPHURXV�PLJUDWLQJ�SHRSOH��1RW�E\�DFFLGHQW�ZDV�WKHUH�D
IRUWUHVV�RQ� WKH�%kUMDYD�5LYHU� WKDW�EORFNHG�GLUHFW� DFFHVV
IURP� WKLV� SDVVDJH� RI� WKH� &DUSDWKLDQV� WRZDUGV� 0DUD�
PXUHÝ�� D� IRUWLILFDWLRQ� VXFK� DV� WKH� %äUäQLFD� )RUWUHVV
�%URQND��

7KH� IDFW� WKDW� 0DUDPXUHÝ� KDG� EHHQ� DQQH[HG� WR� WKH
+XQJDULDQ�NLQJGRP�RQO\�ODWHO\��UHVXOWV� IURP�WKH�SHUPD�
QHQW� VWUXJJOH� RI� WKH� 0DUDPXUHÝ� SHRSOH� WR� FRQWURO� WKLV
DUHD��)RU�WKH�H[FHOOHQW�RXWFRPH�LQ�WKH�EDWWOHV�IRXJKW�RQ
EHKDOI� RI� WKH� +XQJDULDQ� NLQJV� DJDLQVW� WKH� 7XUNV�� WKH
UR\DO� IDPLO\� LQ� 'ROKD� ZDV� VXEVHTXHQWO\� UHZDUGHG� ILYH
YLOODJHV�RXWVLGH�0DUDPXUHÝ��'ROKD��0âUJLQHQL��5RWXQGD�
&RÛQD�DQG�%âUâQLFD��)LOLSDÝFX���������%\�WKLV�DFWLRQ��WKH
%äUäQLFD�)RUWUHVV�ZDV�FRQWUROOHG�E\�WKH�SHRSOH�RI�0DUD�
PXUHÝ� DQG� LW� UHSUHVHQWHG� DQ� LPSRUWDQW� SLHFH� RI� IRUWLIL�
FDWLRQ� RI� WKH� ZHVWHUQ� VHFWRU� ZKLFK� ZDV� WKH� PRVW� YXO�
QHUDEOH�

7KH�LQWHQWLRQ�RI�WKH�0DUDPXUHÝ�SHRSOH�WR�FRQWURO�WKH
�JDWHV��FRQWLQXHG�HYHQ� LQ� WKH���WK�FHQWXU\��EXW� WKH�SUR�
FHVV� RI� DQQH[LQJ� DQG� FRQWUROOLQJ� WKH�+XQJDULDQ� FURZQ
ZDV�WRR�DGYDQFHG��DV�PDGH�FOHDU�E\�WKH�QH[W�TXRWDWLRQ�
�7KH�IDLWKIXO�FRPSDQLRQ�RI�0DWHL�&RUYLQ� LQ�DOO�KLV�ZDUV

ZDV�$PEUR]LX��WKH�VRQ�RI�6HQHVODX�LQ�'ROKD��WR�ZKRP�
LQ�������WKH�NLQJ�JUDQWHG�WKH�VSHFLDO�IDYRXU�RI�EXLOGLQJ�D
VWRQH� KRXVH� LQ�'ROKD� �FI�� ,E�� 1R�� ����� ,QVWHDG� RI� WKLV�
$PEUR]LX�EXLOW�D�IRUWLILHG�FDVWOH��WKDW�E\�WKH�GHFLVLRQ�$UW�
/�;;,;� RI� 'LHWD� LQ� ������ $PEUR]LX� ZDV� IRUFHG� WR� GH�
PROLVK� WKLV�FDVWOH�� UHFHLYLQJ�DV�D� UHZDUG� WKH�H[HPSWLRQ
RI� WD[HV�SD\PHQW� WR� WKH� VWDWH� WKDW� KH� VKRXOG� KDYH� SDLG
IRU�KLV�KXJH�IRUWXQH����)LOLSDÝFX������������

,Q�FRQFOXVLRQ�� WKH�PLOLWDU\� IRUWLILFDWLRQV�EXLOW� E\� WKH
SHRSOH� RI�0DUDPXUHÝ� GXULQJ� $QWLTXLW\� DQG� WKH�0LGGOH
$JHV�FOHDUO\�XQGHUOLQHV� WKH� LPSRUWDQFH�RI�QDWXUDOO\�RF�
FXUULQJ�GHIHQVHV�EXW� DOVR� WKH�ZD\� LQ�ZKLFK� WKH� KXPDQ
FRPSRQHQW�FDQ� LQIOXHQFH� WKH�HYROXWLRQ�RI�D�JHRJUDSKL�
FDO�UHJLRQ�WKDW�KDV�LQWHUQDO�FRKHVLRQ�

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

7KLV�FRQWULEXWLRQ�SUHVHQWV� UHVXOWV� IURP� WKH� IROORZLQJ
UHVHDUFK�SURMHFWV��3&��������������31�,,�����������31
,,� ���������� 7KH� DXWKRUV� ZLVK� WR� DFNQRZOHGJH� WKHLU
DQRQ\PRXV�UHYLHZHU�IRU�WKHLU�WKRXJKWIXO�VXJJHVWLRQV�DQG
FRPPHQWV�

95$7$�9�32.5$-,12�0$5$085(Ü��*(2675$7(É.,�320(1�9�35267258�,1�à$68

0DULQ�,/,(Ú
%DEHÝ�%RO\DLMHYD�XQLYHU]D�Y�&OXM�1DSRFL��SRGUXÌQLFD�Y�PHVWX�6LJKHWX�0DUPDýLHL��52��������6LJKHWX�0DUPDýLHL����$YUDP�,DQFX�6WU�

H�PDLO��LOLHVPDULQ#\DKRR�FRP

'RULQD�&DPHOLD�,/,(Ú��$OH[DQGUX�,/,(Ú��,RDQD�-26$1
8QLYHU]D�Y�2UDGHL��2GGHOHN�]D�JHRJUDILMR��WXUL]HP�LQ�SURVWRU��52��������2UDGHD����8QLYHUVLW\�VWU�

H�PDLO��LOLHVGRULQD#\DKRR�FRP��LOLHV#XRUDGHD�UR��LRDQDMRVDQ#\DKRR�FR�XN

*DEULHOD�,/,(Ú
%DEHÝ�%RO\DLMHYD�XQLYHU]D�Y�&OXM�1DSRFL��3RGUXÌQLFD�Y�PHVWX�6LJKHWX�0DUPDýLHL��52��������6LJKHWX�0DUPDýLHL����$YUDP�,DQFX�6WU�

H�PDLO��JDEULHODLOLHV#\DKRR�FRP

329=(7(.

3RNUDMLQD�0DUDPXUHÛ� MH� �GHÊHOQD�� WHULWRULDOQD� HQRWD�� NL� MR� Y� VUHGQMHYHÈNLK� GRNXPHQWLK� QDMGHPR� SRG� LPHQRP
�7HUUD� 0DUDPRURVLHQVLV��� 2EVHJD� R]HPOMH� RE� ]JRUQMHP� WRNX� UHNH� 7LVH�� QDWDQßQHMH� RE� ]JRUQMHP� GHOX� +XVWRYVNH
WHVQL��2VUHGQMH�SRODUL]DFLMVNR�VUHGLÈßH�UHJLMH�MH�ELOR�PHVWR�6LJKHWX�0DUPDûLHL��NL�MH�ELOR�VYRMßDV�JODYQR�PHVWR�GHÊHOH
0DUDPXUHÛ��3R�OHWX�������NR�VR�PDUDPXUÈNR�R]HPOMH�UD]GHOLOL�QD�GYD�GHOD��MH�ELO�UD]YRM�GUXÊEHQR�JRVSRGDUVNHJD�LQ
NXOWXUQHJD�SRGURßMD�REHK�QRYRQDVWDOLK�HQRW�ÈH�YHß�NRW����OHW�L]MHPQR�SRßDVHQ�

/DÊMR�GRVWRSQR�SRW�VNR]L�VSRGQML�GHO�WHVQL��NL�YRGL�SURWL�GHSUHVLML��REGDQL�V�WHÊNR�SUHKRGQLPL�JRUDPL��LPHQXMHPR
YUDWD�.RW�JHRJUDIVND� UHJLMD� �GHÊHOQHJD�� WLSD�]�GHSUHVLMDPL�PHG�NDUSDWVNLP�JRURYMHP� MH�ELO�0DUDPXUHÛ�QDMYHßMD� LQ
QDMPRßQHMÈD�GUÊDYQD�WHULWRULDOQD�HQRWD�

=DUDGL�QMHJRYH�NRQILJXUDFLMH� LQ� OHJH�QD�REPRßMX�.DUSDWRY� VR�DYWRUML�ßODQND� RVUHGQMR� SR]RUQRVW� QDPHQLOL� WDNR
LPHQRYDQLP�YKRGQLP�YUDWRP��PHG�NDWHULPL�VR�QDMSRPHPEQHMÈD�]DKRGQD��LPHQRYDQD�WXGL�+XVWRYVND�YUDWD��3UDYHJD
SRPHQD�UHJLMH�VH�]DYHPR��NR�L]YHGHPR�JHRVWUDWHÈNR�DQDOL]R�QMHQHJD�YSOLYD�Y�ßDVX�LQ�SURVWRUX��*OHGH�QD�GHMVWYR��GD
MH�VWRSQMD�GUXÊEHQR�JRVSRGDUVNHJD�UD]YRMD�QHNHJD�R]HPOMD�PRßQR�RGYLVQD�RG�KLWUHJD�SUHWRND�OMXGL��LGHM��GREULQ�LQ
GHQDUMD��MH�RßLWQR��NDNR�SRPHPEQD�MH�SRYH]DYD�SRNUDMLQH�]�]XQDQMLP�RNROMHP�



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

0DULQ�,/,(Ü�HW�DO���7+(�*$7(:$<�2)�0$5$085(Ü�/$1'��*(2675$7(*,&$/�,03/,&$7,216�,1�63$&(�$1'�7,0(���������

���

(GHQ�RG�QDPHQRY�ßODQND�MH�SUHGVWDYLWL�+XVWRYVND�YUDWD��VNR]L�NDWHUD�MH�YRGLOD�JODYQD�SRW�Y�SRNUDMLQR�0DUDPXUHÛ
RG�DQWLNH�SD�GR�OHWD�������NR�VR�UHJLMR�UD]GHOLOL�QD�GYD�GHOD��LQ�VLFHU�SR�WRNX�UHNH�7LVH��NL�MH�SR�GUXJL�VYHWRYQL�YRMQL
SUHGVWDYOMDOD�QHSUHKRGQR�SUHJUDGR�

1D�SRGODJL�SRJOREOMHQH�DQDOL]H�WHU�SURVWRUVNLK�LQ�ßDVRYQLK�NRUHODFLM�PHG�UD]OLßQLPL�LQIRUPDFLMDPL�VPR�]DVWDYLOL
GHORYQH�KLSRWH]H�LQ�L]SHOMDOL�VNOHSQD�VSR]QDQMD��.OMXE�WHPX�MH�WUHED�LPHWL�Y�PLVOLK��GD�VH�SUHGVWDYOMHQH�]DPLVOL�ODKNR
VSUHPHQLMR�� ßH� ERGR� DUKHRORÈND� L]NRSDYDQMD�� RGNULWMH� DOL� GHÈLIULUDQMH� QRYLK� GRNXPHQWRY� WHU� XSRUDED� QRYLK� WHK�
QRORJLM�SULQHVOL�QRYD�VSR]QDQMD��ÞODQHN�WHPHOML�QD�L]UHGQR�UD]QRYUVWQLK�LQIURPDFLMDK��YLULK�LQ�SRGURßMLK�SUHXßHYDQMD�

1D�SRGODJL� GR� VHGDM� SULGREOMHQLK� VSR]QDQM� R� YRMDÈNLK� XWUGEDK� R]LURPD� FLWDGHODK�� ßHEHOQMDNLK� LQ� QDUDYQLK� UD�
]PHUDK�ODKNR�GRORßLPR�GYD�REUDPEQD�VLVWHPD�Y�SRNUDMLQL�0DUDPXUHÛ��+XVWRYVND�YUDWD�LQ�VLJKHWVNR�REPRßMH��.HU�VH
ÈWXGLMD� YHßLQRPD� RVUHGRWRßD� QD� YRMDÈNH� XWUGEH�� MH� ELOR� WUHED� QDYHVWL� GRORßHQH� SRGUREQRVWL� Y� ]YH]L� ]� YRMDÈNLPL
YHÈßLQDPL�SUHELYDOVWYD�

.OMXÞQH�EHVHGH��SRNUDMLQD�0DUDPXUHÝ��5RPXQLMD��JHRVWUDWHÊND�YUDWD

%,%/,2*5$3+<

%UHWRQ��5����������7KH�(WKQLF�&RPPXQLW\�DV�D�5HVRXUFH
LQ� 5HODWLRQ� WR� *URXS� 3UREOHPV�� 3HUFHSWLRQV� DQG� $WWL�
WXGHV��7RURQWR��8QLYHUVLW\�RI�7RURQWR��&HQWUH� IRU�8UEDQ
DQG�&RPPXQLW\�6WXGLHV�
)LOLSDÚFX�� $�� �������� ,VWRULD� 0DUDPXUHÝXOXL�� %XFXUHÝWL�
7LSRJUDILD�=LDUXOXL��8QLYHUVXO��
,OLHÚ��*����������üDUD�0DUDPXUHÝXOXL��6WXGLX�GH�JHRJUD�
ILH�5HJLRQDOä��&OXM�1DSRFD��&OXM�8QLYHUVLW\�3UHVV�
,OLHÚ��0�������D���üDUD�2DÝXOXL��6WXGLX�GH�JHRJUDILH�5H�
JLRQDOä��&OXM�1DSRFD��&OXM�8QLYHUVLW\�3UHVV�
,OLHÚ�� 0�� �����E��� 7KH� LQIOXHQFHV� RI� SROLWLFDO�DGPLQL�
VWUDWLYH�HOHPHQWV�XSRQ� WKH� LQGLYLGXDOL]DWLRQ�RI� WKH�2DV
/DQG��5RPDQLDQ�5HYLHZ�RQ�3ROLWLFDO�*HRJUDSK\��9,,,����
2UDGHD��������
,OLHÚ�� $�� �������� (WQLH�� FRQIHVLXQH� ÝL� FRPSRUWDPHQW
HOHFWRUDO� vQ� &ULÝDQD� ÝL� 0DUDPXUHÝ� �6IkUÝLWXO� VHF�� ;,;� ÝL
VHF��;;���6WXGLX�JHRJUDILF��&OXM�1DSRFD��'DFLD�

,OLHÚ�� $�� HW� DO�� �������� &RVDX� 9DOOH\� �0DUDPXUHÝ�� �
(YDOXDWLRQ�RI�DQWKURSLF�SDWULPRQ\��,���*HRMXUQDO�RI�7RX�
ULVP�DQG�*HRVLWHV��,,�����YRO�����2UDGHD����������
.RWLJRURÇNR�� 9�� �������� üLQXWXULOH� 7LVHL� 6XSHULRDUH� vQ
YHDFXULOH� ,,,� v�H�Q�� �� ,9� H�Q�� �3HULRDGHOH� /D� 7HQH� ÝL
URPDQä���%XFXUHÝWL��,QVWLWXWXO�5RPkQ�GH�7UDFRORJLH�
0DQFLXOHD��6����������$ÝH]äULOH�URPkQHÝWL�GLQ�8QJDULD�ÝL
7UDQVLOYDQLD�vQ�VHFROHOH�;,9�;9��&OXM�1DSRFD��6DUPLV�
6FXUWX�� )�� �������� &HUFHWDUL� IROFORULFH� LQ� 8JRFHD� UR�
PDQHDVFD��$QXDUXO�DUKLYHL�GH�IROFORU��9,��%XFXUHVWL�
6SLQHL��9�� ��������7KH�*UHDW�0LJUDWLRQV� LQ� WKH�(DVW�DQG
6RXWK� (DVW� RI� (XURSH� IURP� WKH� 1LQWK� WR� WKH� 7KLUWHHQWK
&HQWXU\��&OXM�1DSRFD��$5�
�LSOLF�� ,��0����������&RQVLGHUDýLL�FX�SULYLUH� OD� OLQLLOH� vQ�
WäULWH� GH� WLSXO� SULVäFLORU� GLQ� 7UDQVLOYDQLD� �VHF�� ,;�;,,,��
$FWD�7HUUDH�6HSWHPFDVWUHQVLV��,��%XFXUHÝWL����������
',5� �������� 'RFXPHQWH� SULYLQG� ,VWRULD� 5RPDQLHL�� VHF�
;,�;,,,�� &�� 7UDQVLOYDQLD�� ,�� ������������� %XFXUHVWL�
$535�


