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DXWULFH�� XQD� ULFHUFDWULFH� GHL� GLDOHWWL� VORYHQL� GHO� &DUVR� H� GHOO
,VWULD
VORYHQD��KD�SHUFRUVR�ILQR�DL�JLRUQL�QRVWUL��GDOO
LQL]LDOH�6'/$�7V���������LO�SULPR�$WODQWH�OHVVLFDOH�GHL�GLDOHWWL�VORYHQL
GHOOD� 3URYLQFLD� GL� 7ULHVWH�� DO� UHFHQWH� 6'/$�.S�� XQ� SLRQLHULVWLFR� DWODQWH� OHVVLFDOH� GHL� GLDOHWWL� LVWULDQL� VORYHQL�� GL�
VSRQLELOH�VX�&'�� ILQR�DG�DUULYDUH�DOO
XOWLPD�SXEEOLFD]LRQH��RVVLD� LO�3URILOR�GLDOHWWDOH�GL�6DQWD�&URFH�SUHVVR�7ULHVWH�
FKH�FRPSUHQGH�XQD�UDVVHJQD�PRQRJUDILFD�FRPSOHWD�GHOOD�SDUODWD�QDWLD�GHOOD�ULFHUFDWULFH�

3DUROH�FKLDYH��DWODQWL�OHVVLFDOL�GLDOHWWDOL��GLDOHWWL�GHO�&DUVR�H�GHOO
,VWULD�VORYHQD��SDUODWD�GL�6DQWD�&URFH�SUHVVR
7ULHVWH
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0\� MRXUQH\� LQWR� GLDOHFWRORJ\� VWDUWHG� ��� \HDUV� DJR
ZKHQ� ,� ZDV� D� VWXGHQW� DW� WKH� )DFXOW\� RI� $UWV� DW� 7ULHVWH
8QLYHUVLW\�� /LQJXLVWLFV� 3URIHVVRU�0DULR�'RULD� VXJJHVWHG
WKDW�P\�GHJUHH� WKHVLV� FRXOG� EH� EDVHG�RQ� WKH� WKHPH� RI
ORFDO� GLDOHFW�� 7KDW� LV� WKH� RULJLQ� RI�P\� ILUVW� GLVVHUWDWLRQ�
3DUROH� G
RULJLQH� VODYD� QHO� GLDOHWWR� WULHVWLQR� �7ULHVWH�
�������ZKLFK�RIIHUV� DQ� HW\PRORJLFDO� DQDO\VLV� RI� 6ODYLF�
EXW� PRVWO\� 6ORYHQH�� ERUURZLQJV� LQ� WKH� ,WDOLDQ� 7ULHVWH
GLDOHFW�RI�WKDW�WLPH�

$IWHU� WKDW� ,�EHFDPH�SURIHVVRU�RI� OLWHUDWXUH��/DWLQ�DQG
*UHHN� DW� WKH� )UDQFH� 3UHÊHUHQ� VHFRQGDU\� VFKRRO� LQ� 7UL�
HVWH�ZKHUH�,�VWD\HG�IRU����\HDUV��7HDFKLQJ�RIIHUHG�PH�D
JUHDW�GHDO�RI�VDWLVIDFWLRQ�EXW�D�ZLVK�LQ�P\�KHDUW�GLG�QRW
FHDVH�WR�OLYH��WR�UHVHDUFK�WKH�VSHHFK�RI�P\�QDWLYH�YLOODJH
��.ULå�QHDU�7ULHVWH��'HVSLWH�IHHOLQJ�FORVH�WR�LW��WKH�VSHHFK
RI�.ULå�KHOG�PDQ\�VHFUHWV�ZKLFK�FRXOG�RQO\�EH�XQYHLOHG
WKURXJK� GHWDLOHG� GLDOHFWRORJLFDO� VWXG\� DQG� UHVHDUFK�� ,
VKDUHG�P\�WKRXJKWV�ZLWK�3URIHVVRU�)UDQFR�&UHYDWLQ�ZKR
DFFHSWHG�P\� LGHDV�ZLWK� HQWKXVLDVP� DQG� VXJJHVWHG� GH�
YLVLQJ�D�UHVHDUFK�SODQ�IRU�7ULHVWH�KLQWHUODQG�YHUQDFXODUV�
0\�ZRUN�FRXOG�RQO\�EH�IHDVLEOH�LI�SUHFHGHG�E\�GHWDLOHG
SUHSDUDWLRQ� ZRUN�� 7KLV� ZDV� WKH� VWDUWLQJ� SRLQW� IRU� P\
PDVWHU
V�GHJUHH� WKHVLV��ZULWWHQ�XQGHU� WKH� VXSHUYLVLRQ�RI
3URIHVVRU� 7LQH� /RJDU�� 7HQ� 6ORYHQH� YHUQDFXODUV�� HTXDOO\
GLVWULEXWHG�WKURXJKRXW�WKH�6ORYHQH�7ULHVWH�VXUURXQGLQJV�
ZHUH�FKRVHQ��7KHVH�ZHUH�WKH�YHUQDFXODUV�RI�WKH�YLOODJHV
RI� 0HGMD� YDV�� 0DYKLQMH�� 6DPDWRUFD�� .ULÌ�� 3URVHN�� 5H�
SHQ�� 7UHEáH�� *URáDQD�� 0DáNROMH� DQG� .RURÊFL�� 2QH� RI
WKH�DLPV�RI�P\�ZRUN�ZDV� WR�ZULWH� D� VXSSOHPHQW� WR� WKH
)ULXOLDQ� OLQJXLVWLF� DWODV�� WKH� $6/()�� ZKLFK� FRYHUV� WKH
ZKROH� 9HQH]LD� *LXOLD� WHUULWRU\� ZKHUH� )ULXOLDQ� GLDOHFWV
DUH�SUHVHQW��LQFOXGLQJ�WKH�ZKROH�RI�7ULHVWH�5RPDQFH�WHU�
ULWRU\��ZKLFK�IURP�WKH�GLDOHFWRORJLFDO�SRLQW�RI�YLHZ�XVHG
WR�EH�)ULXOLDQ��,Q�WKH�$6/()��KRZHYHU��RQO\�WZR�6ORYHQH
YHUQDFXODUV� FDQ� EH� IRXQG� ��D� =JRQLN�� �D� ËDYOMH�� DQG
WKHVH�FDQQRW�RIIHU�D�FRPSOHWH�SLFWXUH�RI�WKH�GLDOHFWDO�YD�
ULHW\�RI�6ORYHQH�VSHHFK�IRXQG�LQ�WKH�VXUURXQGLQJV�RI�7UL�
HVWH��)RU�WKLV�UHDVRQ�,�GHFLGHG�WR�PDNH�D�GHWDLOHG�DQDO\�
VLV�RI� WKLV� DUHD�� XVLQJ� DQ� DGDSWHG� YHUVLRQ� RI� WKH�$6/()
TXHVWLRQQDLUH�DQG�FDUU\LQJ�RXW� ILHOG� LQYHVWLJDWLRQ� LQ���
YLOODJHV�LQ�WKH�7ULHVWH�KLQWHUODQG��,�ZDQWHG�WR�EULQJ�3UR�
IHVVRU� /RJDU
V� DQG� 3URIHVVRU� &UHYDWLQ
V� LGHDV� WR� OLIH�
ZKLFK�PHDQW�SURGXFLQJ�WKH�ILUVW�6ORYHQH�GLDOHFWRORJLFDO
OH[LFDO�DWODV�RI�WKH�7ULHVWH�UHJLRQ��,Q�WKLV�,�VXFFHHGHG�DQG
6'/$�7V� ZDV� UHOHDVHG� LQ� ����� DQG� SXEOLVKHG� E\� WKH
6FKRRO�RI�0RGHUQ�/DQJXDJHV�LQ�7ULHVWH�

0\� UHVHDUFK� ZRUN� FRQVLVWHG� RI� VHYHUDO� GLIIHUHQW
SKDVHV�� )LUVW�� ,� WKRURXJKO\� VWXGLHG� WKH� $6/()� TXHVWLRQ�
QDLUH��,W�LV�PRVWO\�OH[LFDO�DQG�YHU\�GHPDQGLQJ��UHTXLULQJ
IURP� ERWK� WKH� UHVHDUFKHU� DQG� KLV� RU� KHU� LQIRUPDQWV� D
GHHS�LQVLJKW�LQWR�WKH�PDWHULDO�DQG�VSLULWXDO�FXOWXUH�RI�WKH
UHVHDUFKHG�DUHD��7KH�TXHVWLRQV�LW�SRVHV�DUH�YHU\�VSHFLILF
DQG�RIIHU�D� WRRO� IRU� UHVHDUFK� LQWR� WKH� IROORZLQJ�DVSHFWV�
��� QDWXUDO� SKHQRPHQD� DQG� HQYLURQPHQW�� ��� IORUD�� ��

DQLPDOV�� ��� KXQWLQJ�� ��� GRPHVWLF� DQLPDOV�� VKHHS�
EUHHGLQJ�� DSLFXOWXUH�� ��� SDUWV� RI� WKH� KXPDQ� ERG\� DQG
GLVHDVHV�����IDPLO\�DQG�FKLOGUHQ�DW�SOD\�����VRFLDO�OLIH����
KRXVH� DQG� LWV� REMHFWV�� ���� IDUP� WRROV�� FURSV�� ZRUN� LQ
ILHOGV�DQG�VWDEOHV������JDUGHQ�SODQWV�DQG�WUHHV��ZRUN�LQ�
YROYHG������YLWLFXOWXUH������MREV�DQG�KRXVHZRUN������FDW�
WOH�EUHHGLQJ�DQG�PLON�SURGXFWLRQ������IRUHVWU\�DQG�ZRRG
SURGXFWLRQ�

7KH� RULJLQDO� $6/()� TXHVWLRQQDLUH� FRQVLVWV� RI� ���
TXHVWLRQV�� 6RPH� RI� WKHVH� ZHUH� UHPRYHG�� EHLQJ� FRQ�
QHFWHG� WR� DFWLYLWLHV� QRW� SUHVHQW� LQ� WKH� 7ULHVWH� UHJLRQ�
7KXV��WKH�QXPEHU�RI�TXHVWLRQV�ZDV�UHGXFHG�WR�����

,Q�WKH�VHFRQG�SKDVH��YLOODJHV� WR�EH�UHVHDUFKHG�ZHUH
GHILQHG��%H\RQG�GRXEW��WKH�ORFDWLRQ�RI�VRPH�RI�WKHVH�LV
PRUH� WKDQ�H[FHSWLRQDO�� /HW�PH�RQO\�PHQWLRQ� WZR� O\LQJ
RQ� WKH�H[WUHPLWLHV�RI� WKH�7ULHVWH� WHUULWRU\��0HGMD� YDV� LQ
WKH�:HVW�DQG�*URáDQD� LQ� WKH�(DVW��7KHVH�DUH� WZR�FOXV�
WHUHG� DJUDULDQ� YLOODJHV� ZLWK� RQO\� RQH� URDG� OHDGLQJ� WR
HDFK� DQG� HQGLQJ� DW� HDFK�� 0HHWLQJ� WKH� YLOODJHUV�� RQH
FDQQRW� DYRLG� WKH� LPSUHVVLRQ� WKDW� WLPH� WKHUH� KDG
VWRSSHG�� (YHU\�SHUVRQ� LV�PDUNHG�ZLWK� LQGLYLGXDOLW\�� UH�
IOHFWHG� LQ� WKHLU� VSHHFK�� ZKLFK� FDQQRW� EH� IRXQG� DQ\�
ZKHUH� HOVH� RQ� WKH� .DUVW� ZKHUH� QXPHURXV� WUDFHV� RI� XU�
EDQLVDWLRQ�DQG��RI�FRXUVH��OLQJXLVWLF�LQWHUIHUHQFH�FDQ�EH
QRWLFHG�

7KLUG��VXLWDEOH�LQIRUPDQWV�KDG�WR�EH�IRXQG��$IWHU�WKH
FRPSOHWLRQ�RI� ILHOG� LQYHVWLJDWLRQ� LQ�P\�QDWLYH�.ULÌ� DQG
QHLJKERXULQJ� 3URVHN�� UHODWLYHV� DQG� DFTXDLQWDQFHV
KHOSHG�PH�PDNH� FRQWDFW� ZLWK� LQKDELWDQWV� RI� RWKHU� YLO�
ODJHV��$�FKDLQ�UHDFWLRQ�ZDV�WULJJHUHG�DQG�LW�UHVXOWHG�LQ�D
QXPEHU�RI�SHRSOH�ZKR�ZHUH�QRW�RQO\�HDJHU�WR�FRRSHUDWH
EXW�ZKR� DOVR� LQWURGXFHG�PH� WR� RWKHU� SHRSOH��PDQ\� RI
ZKRP� ZHUH� XQLTXH�� $� FRQYHUVDWLRQ� ZLWK� WKH� ROGHVW
IDUPHU�LQ�WKH�YLOODJH��D�ZLWW\�.DUVW�PDQ��D�ELW�URJXLVK�LQ
KLV�VSHHFK��ZDV�DQ�XQIRUJHWWDEOH�H[SHULHQFH��$Q�HTXDOO\
XQLTXH� FKDUDFWHU� ZDV� D� EODFNVPLWK� ZKR� VKRZHG� PH
PLQLDWXUH�PRGHOV�RI�DOO�KLV�FDUWV��,�ZDV�RIIHUHG�YDOXDEOH
UHFROOHFWLRQV�RI�SHRSOH�ZKR�WRGD\�DUH�QR�ORQJHU�ZLWK�XV�
$�OLVW�RI�DOO�LQIRUPDQWV��D�UHDO�JDOOHU\�RI�FKDUDFWHUV��ZKR
PDGH�P\�ZRUN�IHDVLEOH��ZRXOG�EH�WRR�ORQJ��,�ZLOO�QHYHU
IRUJHW� ZLWK�ZKDW� IULHQGOLQHVV� DQG� HQWKXVLDVP� WKH\� HP�
EUDFHG�PH��D�.DUVW�ZRPDQ�DPRQJ�.DUVW�SHRSOH��$�.DUVW
SHUVRQ� LV� D� VSHFLILF� W\SH� RI� SHUVRQ�� RQ� WKH� RXWVLGH� KH
PD\�VHHP�DV�URXJK�DV�KLV�VRLO�ZKLFK�KH�KDG� WR�VFUDWFK
IURP� .DUVW� URFNV�� �P\VWHULRXV� VWDWXHV�� PRWLRQOHVV�
VWDQGLQJ�DQG�VWDULQJ�DW�WKH�.DUVW�URFN\�VRLO��LQ�WKH�ZRUGV
RI�D�.DUVW�SRHW��7KH�JHQXLQH�WLH�ZLWK�WKHLU�VRLO�LV�DOVR�UH�
IOHFWHG� LQ� WKHLU� ORYH� WRZDUGV� WKHLU� QDWLYH� VSHHFK�� FRQ�
IURQWLQJ�5RPDQFH� LQWHUIHUHQFH� LQ� WKH� HYHU\GD\� VWUXJJOH
IRU�VXUYLYDO�

,Q� WKH� IRXUWK� SKDVH�� LQIRUPDQWV
� WHVWLPRQLHV� ZHUH
WDSH�UHFRUGHG�DQG�ODWHU�WUDQVFULEHG�XVLQJ�SKRQHWLF�VFULSW
DFFRUGLQJ�WR�WKH�2/$�WUDQVFULSWLRQ��7R�PDNH�LW�DFFHVVL�
EOH�WR�D�ZLGHU�SXEOLF��D�WDEOH�GHWDLOLQJ�WKH�LQWHUQDWLRQDO
SKRQHWLF�VFULSW�ZDV�DGGHG�WR�WKH�UHYLHZ�RI�YRFDOLVP�DQG
FRQVRQDQWLVP��2Q� WKH� EDVLV� RI� WKH�PDWHULDOV� FROOHFWHG�
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WKH� DWODV� ZDV� GLYLGHG� LQWR� OH[LFDO� OLVWV� DQG� ����PRVWO\
OH[LFDO�PDSV�� LQ� VRPH� LQVWDQFHV� VKRZLQJ� SKRQHWLF� GLI�
IHUHQWLDWLRQ�LQ�WKH�DQDO\VHG�GLDOHFWDO�WHUULWRU\�LQ�WKH�7UL�
HVWH�KLQWHUODQG��0DSV�DUH�SUHVHQWHG�LQ�ZULWWHQ�IRUP�DQG
WKHUHIRUH�KDYH�QR�JUDSKLF�V\PEROV��7KH�SKRQHWLF�VSHOO�
LQJ� RI� WKH� ZRUGV� LQ� TXHVWLRQ� FDQ� EH� IRXQG� QHDU� WKH
QXPEHU� RI� WKH� UHVHDUFKHG� YLOODJH�� :RUGV� LQ� TXHVWLRQ
ZKLFK�GLG�QRW�VKRZ�D�UHOHYDQW�OH[LFDO�GLIIHUHQWLDWLRQ�DUH
RQO\�UHFRUGHG�LI�RIIHULQJ�D�GLDOHFWRORJLVW�DQ�RSSRUWXQLW\
WR� FRPH� WR� QXPHURXV� SKRQHWLF� DQG� PRUSKRORJLFDO
ILQGLQJV�

3KRQHWLF�DQDO\VLV�UHYHDOV�WKH�LQWHUDFWLRQ�RI���6ORYHQH
GLDOHFWV�LQ�WKH�VSHHFK�RI�WKH�6ORYHQH�7ULHVWH�WHUULWRU\��WKH
.DUVW�� 9HQHWLDQ�*RULÊND� %UGD�� 1RWUDQMVND� DQG� ,VWULDQ
GLDOHFWV��7KH� VWURQJHVW�HOHPHQW� LV� WKDW�RI� WKH�.DUVW�� HYL�
GHQW�LQ�WKH�GRPLQDQFH�RI�WKH�.DUVW�YRFDOLVP��H��!�LH��y��!
XR�XÃÃ�X��O���!�X��é��!�LH��RÞ ��!�XR�XÃÃ�X����é�!�ÃÃ���RÞ �!�X��LQ
WKH� :HVWHUQ� SDUW� RI� WKH� WHUULWRU\�� D� �� é�� LQ� 0DYKLQMH�
6DPDWRUFD��.ULÌ�DQG�3URVHN�LV�RI�9HQHWLDQ�*RULÊND�%UGD
RULJLQ��6SHFLILF�WR�WKH�6RONDQ�/RZHU�9LSDYD�9DOOH\�LV�ÃÃ��
D�� IROORZHG� E\� Q�P� LQ� 7UHEþH�� 7\SLFDO� RI� WKH�:HVWHUQ
.DUVW�DOVR�LV�X���X�� LQ�0HGMD�YDV��0DYKLQMH��DQG�6DPD�
WRUFD�� ZKLOH� HYHU\ZKHUH� HOVH� WKH� 1RWUDQMVND� \� �� X�� LV
XVHG��X���R��LV�RI�1RWUDQMVND�RULJLQV��WRR��LQ�3URVHN��5H�
SHQ�DQG�*URáDQD��,W�LV�DOVR�SUHVHQW�LQ�VRPH�YHUQDFXODUV
RI� WKH� .DUVW� GLDOHFW� EXW� LW� RQO\� DSSHDUHG� DIWHU� WKH
PRQRSKWKRQJLVDWLRQ�RI�XÃÃ�� XR��ZKLOH�X� ��RX

∩∩

� LV� RI�1R�
WUDQMVND� RULJLQV�� KRZHYHU�� LW� LV� QRW� VXUSULVLQJ� WKDW� WKH
.DUVW�PRQRSKWKRQJLVDWLRQ�XR��XÃÃ�!�X�ZDV�FDXVHG�E\�WKH
FRQWDFW� EHWZHHQ� WKH� 1RWUDQMVND� X� �� RX

∩∩

� �� y�� DQG� WKH
.DUVW� XR� �� y��� )XUWKHUPRUH�� 1RWUDQMVND� GLDOHFWDO� HOH�
PHQWV� DUH� DOVR� H� �� H��� VSRNHQ� LQ� 3URVHN�� 5HSHQ� DQG
*URáDQD��7KLV�FDQ�RQO\�EH�H[SODLQHG�LI�GHYHORSHG�IURP
D�GLSKWKRQJ�HL�

∩∩
��H�����R���RU��X

∩∩

R����RÞ �LQ�7UHEáH��*URáDQD�
0DáNROMH� DQG�.RURÊFL�� �X��� �R� LQ�*URáDQD��ZKLFK� DOVR
DSSHDUV� DV� �R�� W\SLFDO� RI� DOO� RWKHU� YLOODJHV� EXW� 3URVHN�
ZKHUH��X

∩∩

R�LV�XVHG��DQG�.ULå�ZKHUH��X
∩∩

k���R�LV�XVHG��6SH�
FLILF� IURP� WKH� HW\PRORJLFDO� SRLQW� RI� YLHZ� SUREDEO\� LV
DOVR�WKH�1RWUDQMVND�1RUWKHUQ�,VWULDQ��X

∩∩

k����R��XVHG�LQ�WKH
VSHHFK�RI�.ULÌ��3URVHN��7UHEáH��*URáDQD��0DáNROMH�DQG
.RURÊFL�� ZKLOH� �R��X

∩∩

k� LV� XVHG� LQ� 0DYKLQMH� DQG� 0HGMD
YDV�� DQG� WKH� PRQRSKWKRQJ� �R� �� �R� LQ� 6DPDWRUFD� DQG
5HSHQ��7KH�RULJLQ�RI�WKH�VRIWHQLQJ�RI�YHODUV�EHIRUH�IURQ�
WDO� YRZHOV� LV� WKH� VDPH��7KLV� LV� W\SLFDO�RI� WKH� VSHHFK�RI
7UHEáH��*URáDQD��0DþNROMH�DQG�.RURÊFL��ZKLOH�WKH�SKH�
QRPHQRQ� LV� QRW� SUHVHQW� LQ� WKH� VSHHFK�RI� WKH� RWKHU� YLO�
ODJHV�

7KH� PDWHULDOV� FROOHFWHG� DOVR� GLUHFW� XV� WR� D� OH[LFDO
GLIIHUHQWLDWLRQ�SURFHHGLQJ�LQ�WZR�GLUHFWLRQV�

D��GLIIHUHQWLDWLRQ�RI� 6ORYHQH�GLDOHFWDO� H[SUHVVLRQV� LQ
FRPSDULVRQ�ZLWK� VWDQGDUG� 6ORYHQH� �F�I�� 6'/$�7V��PDSV
������������������������DQG������

E��GLIIHUHQWLDWLRQ�RI�6ORYHQH�GLDOHFWDO� H[SUHVVLRQV� LQ
FRPSDULVRQ�ZLWK�5RPDQFH�ERUURZLQJV��ZKLFK�DUH�D� UH�
VXOW�RI�D� OLIHORQJ� V\PELRVLV�� LQWHU�GLDOHFWDO�FRQWDFWV� DQG
LQWHUIHUHQFH�� DQG� WKH� LQIOXHQFH� RI� WKH� XUEDQ� HQYLURQ�

PHQW�RQ�6ORYHQH�DQG�5RPDQFH�VSHHFK�LQ�WKLV�DUHD��F�I�
6'/$�7V��PDSV�����������DQG������

6RPH�SKRQHWLF�SKHQRPHQD� LQ�5RPDQFH�ERUURZLQJV
SURYH� WKDW� LQ� DQFLHQW� WLPHV� )ULXOLDQ� DQG� QRW� DQ� ,WDOLDQ
9HQHWLDQ� GLDOHFW� ZDV� VSRNHQ� KHUH�� $� W\SLFDO� 5RPDQFH
LQIOXHQFH� LV�HYLGHQW� LQ� WKH� ORVV�RI� LQWRQDWLRQ�DQG�TXDQ�
WLWDWLYH�RSSRVLWLRQV� LQ� VWUHVVHG� 6ORYHQH� V\OODEOHV�� DQG� D
GLVWLQFWLYHO\�5RPDQFH�ZRUG�DQG�VHQWHQFH�LQWRQDWLRQ�

3URIHVVRU� /RJDU�� ZKR� ZURWH� WKH� IRUHZRUG� WR� WKH
6'/$�7V�� FRQILUPHG� WKDW� WKH� FROOHFWHG� PDWHULDO� LV� LQ�
YDOXDEOH� IRU�ERWK�6ORYHQH�DQG� ,WDOLDQ�GLDOHFWRORJ\�� ,W� LV
LQYDOXDEOH� IRU� WKH� 6ORYHQHV� EHFDXVH� LW� HYLGHQWO\� VKRZV
LQ� ZKLFK� DUHDV� RI� WKH�PDWHULDO� DQG� VSLULWXDO� FXOWXUH� RI
WKLV�6ORYHQH�OLQJXLVWLF�WHUULWRU\�LQ�,WDO\�WKH�6ORYHQH�OH[LV
KDV� FKDQJHG� PRVW� GXH� WR� FHQWXULHV�ORQJ� LQWHUIHUHQFH
EHWZHHQ� 6ORYHQH� DQG� ,WDOLDQ�)ULXOLDQ� GLDOHFWV�� 2Q� WKH
RWKHU�KDQG��LW�LV�DOVR�RI�XQGLVSXWHG�YDOXH�IRU�WKH�,WDOLDQV
EHFDXVH�ZLWK� LWV� ���� QHZ�PDSV� LW� UHSUHVHQWV� D� VLJQLIL�
FDQW�VXSSOHPHQW�WR�WKH�$6/()�

����6'/$�.S��7KH�6ORYHQH�'LDOHFWRORJLFDO�/H[LFDO�$WODV
RI�.RSHU�3URYLQFH

$�IHZ�PRQWKV�DJR�WKH�6ORYHQH�'LDOHFWRORJLFDO�/H[L�
FDO�$WODV�RI�7ULHVWH�3URYLQFH��6'/$�76��ZDV�IROORZHG�E\
WKH� 6ORYHQH� 'LDOHFWRORJLFDO� /H[LFDO� $WODV� RI� .RSHU
3URYLQFH� �6'/$�.S��ZLWK� D� VXSSOHPHQW� IRU� DJULFXOWXUDO
DQG�YLWLFXOWXUDO�WHUPLQRORJ\��6'/$�.S�6XSS���ZKLFK�UHS�
UHVHQWV�D�FRQWLQXDWLRQ�RI� WKH�6'/$�7V��VLQFH� LW� LV�EDVHG
RQ�WKH�VDPH�TXHVWLRQQDLUH�DQG�FULWHULD��$W� WKLV�PRPHQW
LW� LV� DYDLODEOH� RQO\� RQ� &'�� EXW� ,� KRSH� LW� ZLOO� EH� SXE�
OLVKHG�VRRQ�

,Q�WKH�IUDPHZRUN�RI�P\�GRFWRUDO�VWXG\�,�VWDUWHG��ZLWK
WKH�KHOS�RI� WKUHH�RI�P\� VWXGHQWV� �.XNDQMD��3DFOLFK� DQG
3RþNDM���WR�ZRUN�RQ�WKH�6'/$�.S��7KH�ZRUN�ZDV�GLYLGHG
LQWR�YDULRXV� SKDVHV�� )LUVW� ,� KDG� WR� UHDQDO\]H� WKH�$6/()
TXHVWLRQQDLUH� ZKLFK�� DV� PHQWLRQHG� DERYH�� LV� PDLQO\
OH[LFDO� DQG� TXLWH� GHPDQGLQJ�� EHFDXVH� LW� GHOYHV� GHHS
LQWR� WKH�PDWHULDO�DQG�VSLULWXDO�FXOWXUH�RI� WKH� WHUULWRU\� LQ
TXHVWLRQ��,Q�WKH�QH[W�SKDVH��,�GLYLGHG�WKH�6'/$�.S�DOVR
LQWR�WKH�IROORZLQJ�DUHDV�

��� QDWXUDO� SKHQRPHQD� DQG� HQYLURQPHQW�� ��� DJULFXO�
WXUH�� ��� DQLPDOV�� ��� KXQWLQJ�� ��� GRPHVWLF� DQLPDOV�� DSL�
FXOWXUH�� ��� SDUWV� RI� WKH� KXPDQ� ERG\� DQG� GLVHDVHV�� ��
IDPLO\�DQG�FKLOGUHQ�DW�SOD\�����VRFLDO� OLIH�����KRXVH�DQG
LWV� REMHFWV�� ���� IDUP� WRROV�� FURSV�� ILHOG� DQG� EDUQ�ZRUN�
���� JDUGHQ�FURSV�� WUHHV� DQG�ZRUN� LQYROYHG�� ���� YLWLFXO�
WXUH�� ���� MREV� DQG� KRXVHZRUN�� ���� FDWWOH�EUHHGLQJ�� ���
IRUHVWU\�DQG�ZRRG�SURGXFWLRQ�

$V� EHIRUH� ZLWK� 6'/$�7V�� ,� HOLPLQDWHG� VRPH� RI� WKH
RULJLQDO�$6/()�TXHVWLRQV� VLQFH� WKH\�ZHUH� FRQQHFWHG� WR
DFWLYLWLHV� WKDW� DUH�QRW�SUHVHQW� LQ� ,VWULD�� ,Q� WKH�HQG� WKHUH
ZHUH� ���� TXHVWLRQV� OHIW�� $IWHU� WKDW� ,� KDG� WR� FKRRVH� OR�
FDOLWLHV�DQG�VXLWDEOH�LQIRUPDQWV��7KH�ILUVW�ILHOG�LQYHVWLJD�
WLRQ�HQJDJHG�D�FKDLQ�RI�SHRSOH�ZKR�QRW�RQO\�ZDQWHG�WR
FRRSHUDWH�EXW�DOVR�WR�LQWURGXFH�RWKHU�SHRSOH�ZKR�ZHUH
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LQ�PDQ\� UHVSHFWV� XQLTXH�� 7KDW�ZDV� SUHFLRXV� KHOS� IURP
SHRSOH�,�ZLOO�QHYHU�IRUJHW�EHFDXVH�RI�WKHLU�NLQGQHVV�DQG
WKH� HQWKXVLDVP� ZLWK� ZKLFK� WKH\� FRRSHUDWHG�� $OO� WKHLU
DQVZHUV�ZHUH� WDSHG�DQG� ODWHU� WUDQVFULEHG� LQ�XVLQJ�SKR�
QHWLF�VFULSW�DFFRUGLQJ�WR�WKH�2/$��WUDQVFULSWLRQ��2Q�WKH
EDVLV� RI� WKH� FROOHFWHG� PDWHULDO� ,� GLYLGHG� WKH� DWODV� LQWR
����PDSV�WKDW�DUH�PRVWO\�OH[LFDO�EXW�LQ�VRPH�FDVHV�LW�LV
SRVVLEOH� WR� QRWLFH� WKH� SKRQHWLF� GLIIHUHQWLDWLRQ� RI� WKH
DQDO\]HG�GLDOHFWDO� WHUULWRU\� RI� 6ORYHQH� ,VWULD�� 7KH�PDSV
DUH�LQ�ZULWWHQ�IRUP�ZLWK�QR�JUDSKLFDO�V\PEROV��7KHUH� LV
RQO\�WKH�SKRQHWLF�VSHOOLQJ�RI�WKH�ZRUGV�LQ�TXHVWLRQ�QHDU
WKH�QXPEHU�RI�WKH�LQYHVWLJDWHG�ORFDOLW\��7KHUH�DUH����OR�
FDOLWLHV� LQYHVWLJDWHG� LQ� 6ORYHQH� ,VWULD�� ��� 0DOLMD�� ��
3DGQD�����.UNDYáH�����*DÌRQ����� ÉPDUMH�����.RÊWDERQD�
���3RPMDQ�����%RUÊW�����0DUH]LJH������7UHEHÊH������%HO�
YHGXU�� ���� 3UHJDUD�� ���� 6RþHUJD�� ����0RYUDÌ�� ����2VS�
���� 'HNDQL�� ���� àUQL� .DO�� ���� 3RWRN�� ���� .XEHG�� ���
+UDVWRYOMH������*UDáLÊáH�

7KH� VHFRQG� SDUW� RI� WKH� 6'/$�.S�� WKH� 6'/$�.S
6XSS����ZKLFK�LV�WKH�VXSSOHPHQW�RI�WKH�DWODV��FRQVLVWV�RI
PDWHULDO� WDNHQ� IURP� P\� GRFWRUDO� GLVVHUWDWLRQ� 
$JULFXO�
WXUDO�DQG�9LWLFXOWXUDO�7HUPLQRORJ\�LQ�WKH�'LDOHFWV�RI�6OR�
YHQH� ,VWULD
� �)DFXOW\�RI�$UWV��/MXEOMDQD�������ZKLFK� LV�D
FRQWLQXDWLRQ� RI� 3URIHVVRU� /RJDU
V� DQG� 3URIHVVRU� &UH�
YDWLQ
V� SURMHFW� WR� LQYHVWLJDWH� WKH�PDUJLQDO� 6ORYHQH� GLD�
OHFWV� LQ�6ORYHQH�,VWULD�QHDU�WKH�,WDOLDQ�ERUGHU� LQ� UHODWLRQ
WR� DJULFXOWXUDO� DQG� YLWLFXOWXUDO� WHUPLQRORJ\� �DOPRVW� KDOI
RI�WKH�TXHVWLRQV�FRPPRQ�WR�WKH�6'/$�.S�DUH�LQ�WKH�ILUVW
SDUW�RI�WKH�DWODV���,�FROOHFWHG�WKH�6ORYHQH�,VWULDQ�GLDOHFWDO
PDWHULDO� IURP� ����� WR� ����� XQGHU� WKH� PHQWRUVKLS� RI
3URIHVVRU�/RJDU�RQ�WKH�EDVLV�RI�D�ILHOG�LQYHVWLJDWLRQ�RI���
ORFDOLWLHV� HTXDOO\� GLVWULEXWHG� RYHU� WKH� HQWLUH� DUHD� ���
0DOLMD�� ��� 3DGQD�� ��� .UNDYáH�� ��� *DÌRQ�� ��� ÉPDUMH�� ��
.RÊWDERQD�� ��� 3RPMDQ�� ��� %RUÊW�� ��� 0DUH]LJH�� ���� 7UH�
EHÊH���,�XVHG�D�VSHFLDO�TXHVWLRQQDLUH�LQ�WKH�LQYHVWLJDWLRQ
EDVHG�RQ�$/,��,WDOLDQ�/LQJXLVWLF�$WODV���$6/()��+LVWRULFDO�
/LQJXLVWLF�(WKQRJUDSKLF�$WODV�RI� WKH�)ULXOL�9HQH]LD�*LX�
OLD�� DQG� 6/$� �6ORYHQH� /LQJXLVWLF� $WODV��� 7KHUH� DUH� ���
TXHVWLRQV�ZKLFK� ,�GLYLGHG� LQWR� VHYHQ�FKDSWHUV�FRYHULQJ
YDULRXV�DVSHFWV�RI�DJULFXOWXUH�

,� 7RROV��ZRUN�LQ�WKH�ILHOGV�DQG�LQ�WKH�EDUQ
,,�� *DUGHQ�DQG�RUFKDUG
,,,� 9LWLFXOWXUH
9,� &HUWDLQ�SODQWV�DQG� WUHHV�DQG�RSHUDWLRQV�FRQQHFWHG

ZLWK�WKHP
9� $QLPDO�KXVEDQGU\
9,� %HHNHHSLQJ
9,,� 2LO�SURGXFWLRQ

,W� LV� GLIILFXOW� WR� HVWLPDWH� KRZ� PDQ\� DQVZHUV� ZHUH
JLYHQ�WR�WKRVH�����TXHVWLRQV�VLQFH�DOO�RI�WKHP�ZHUH�QRW
DOZD\V�DQVZHUHG�DQG�,�ZDV�TXLWH�RIWHQ�JLYHQ�V\QRQ\PV�

$Q\ZD\�WKH�WRWDO�QXPEHU�RI�DQVZHUV�LV�QRW�PXFK�ORZHU
WKDQ�WKH�WKHRUHWLFDO�RQH�ZKLFK�LV�������7KH�DQVZHUV�WR
DSSUR[LPDWHO\� ���� TXHVWLRQV� DUH� H[FOXVLYHO\� 6ORYHQH
WHUPV�� :KLOH� IRU� ���� TXHVWLRQV� WKH� DQVZHUV� DUH� RQO\
5RPDQFH� ERUURZLQJV�� 7KH� 6ORYHQH� WHUPLQRORJ\� LV
URRWHG�LQ�WKH�QDPHV�IRU�WUDGLWLRQDO�DJULFXOWXUDO�WRROV�DQG
ZRUN�� FHUHDOV�� DQLPDOV�� GRPHVWLF� IUXLW� DQG� RWKHU� WUHHV
ZLWK�WKH�H[FHSWLRQ�RI�WKRVH�W\SLFDO�RI�,VWULD�DV�D�0HGLWHU�
UDQHDQ�FRXQWU\�

8QGHU� WKH� JXLGDQFH� RI� FR�PHQWRU� 3URIHVVRU� $OHQND
ÉLYLF�'XODU�,�WUHDWHG�WKH�FROOHFWHG�PDWHULDO�OLQJXLVWLFDOO\
E\�FKRRVLQJ�����5RPDQFH�ERUURZLQJV� IURP�WKH�VHFWRUV
RI�DJULFXOWXUH��JDUGHQLQJ��YLWLFXOWXUH��EHHNHHSLQJ�DQG�RLO
SURGXFWLRQ�

7KH� WLPH� SHULRG� IRU� WKH� HQWUDQFH� RI� 5RPDQFH� ERU�
URZLQJV� LQWR� 6ORYHQH� ,VWULDQ� GLDOHFWV� YDULHV�� 6RPH� RI
WKHP�ZHUH�DGRSWHG�GXULQJ�WKH�UXOH�RI�WKH�3DWULDUFKDWH�RI
$TXLOHLD��ZKLOH�WKH�PDMRULW\�RI�WKHP�ZHUH�DGRSWHG�GXU�
LQJ�WKH�SHULRG�RI�WKH�5HSXEOLF�RI�9HQLFH��,Q�WKH�SUHVHQW�
ERUURZLQJV� FRPH� IURP� WKH�7ULHVWH�GLDOHFW� DQG� VWDQGDUG
,WDOLDQ��5RPDQFH� LQIOXHQFH� LV� FRPPRQ� LQ� WKH� VHFWRU� RI
YLWLFXOWXUH�� LQ�ERWDQLFDO� WHUPV�� HVSHFLDOO\� IRU�0HGLWHUUD�
QHDQ� IUXLW� WUHHV�� WURSLFDO� IUXLW�� WKH� FXOWLYDWLRQ� RI� JUDSH�
YLQHV�� YHJHWDEOHV��ROLYHV�� DQG� VSLFHV�� DV�ZHOO� DV�� LQ� WKH
VHFWRU�RI�PDQ\�DJULFXOWXUDO�DQG�YLWLFXOWXUDO�WRROV�

$� GHWDLOHG� HW\PRORJLFDO� DQDO\VLV� RI� WKH� 6ORYHQH� ,V�
WULDQ� 5RPDQFH� ERUURZLQJV� UHYHDOV� VHYHUDO� OD\HUV� RI� ,V�
WULDQ�URPDQL]DWLRQ��D�/DWLQ��D�)ULXOLDQ��D�9HQHWLDQ��DQ�,V�
WULDQ�,WDOLDQ��D�7ULHVWH�,WDOLDQ�DQG�DQ�,WDOLDQ�OD\HU�

���/DWLQ�OD\HU

7KLV� LV� WKH� PRVW� GLIILFXOW� OD\HU� WR� GHILQH� VLQFH� WKH
6ORYHQHV� VHWWOHG� LQ� ,VWULD� LQ� WKH� �WK� ��WK� FHQWXU\� ZKHQ
/DWLQ�ZRUGV�ZHUH�QR� ORQJHU�XVHG��6RPH�RI� WKH�ERUURZ�
LQJV�DUH�UHODWHG�WR�WKH�
/DWLQLWDV
�RI�$TXLOHLD��RWKHUV�ZHUH
FUHDWHG�ZLWK�WKH�DGGLWLRQ�RI�WKH�6ORYHQH�GLPLQXWLYH�VXI�
IL[��IRU�H[DPSOH��PHM
�DWFD�
3DLO�ZLWK�D�KDQGOH
���0RVW�RI
WKHP�EHFDPH�SDUW�RI�WKH�VWDQGDUG�6ORYHQH�ODQJXDJH�DQG
EHFDPH�FXOWXUDO�ZRUGV�ZLWK�QR�V\QRQ\PV��IRU�H[DPSOH�
YLQR�
ZLQH
��RFHW�
�YLQHJDU
�����

���)ULXOLDQ�OD\HU

7KLV�LV�D�KHWHURJHQHRXV�OD\HU�ZKLFK�H[WHQGV�IURP�WKH
PHGLHYDO� �UHSUHVHQWHG� E\� WKH� 7HUJHVWLQ� DQG� 0XJOLVDQ
ERUURZLQJV�� WR� WKH� PRGHUQ� SHULRG� �LQIOXHQFHG� E\� WKH
ODQJXDJHV�RI�%LVLDFFR�DQG�)ULXOL��� ,W�VWDQGV�RXW� IURP�WKH
SKRQHWLF� SRLQW� RI� YLHZ� EHFDXVH� RI� LWV� SUHVHUYHG� FRQ�
VRQDQW�JURXS�SO�EO�ZKLFK� LV�QRW�DQ�H[FOXVLYHO\� )ULXOLDQ
FKDUDFWHULVWLF�VLQFH�LW�LV�DOVR�SUHVHUYHG�LQ�WKH�,VWULDQ�9H�
QHWLDQ� GLDOHFWV�� H[DPSOH� 6'/$�.S� 6XSS�� ���� IODÈ
NR.Q

ZLFNHU�ERWWOH
�� IURP� WKH�)ULXOLDQ� V\QRQ\P� IODV
FLwQ� �13

1 7KLV�SDUW�RI�WKH�DWODV�LV�SXEOLVKHG�QRZ�LQ�WKH�PRQRJUDSK�&R VVXWWD�������
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������ HYHQ� WKRXJK� LW� FRXOG� GHULYH� IURP� WKH� .DUVW� WHUP
IODÈND�
ERWWOH
�FUHDWHG�ZLWK�WKH�DGGLWLRQ�RI�WKH�5RPDQFH
DXJPHQWDWLYH�VXIIL[�EXW�WKLV�WHUP�LV�QRW�XVHG�LQ�WKH�6OR�
YHQH�,VWULDQ�GLDOHFWV�

���9HQHWLDQ�OD\HU

7KLV�OD\HU�LV�WKH�RQH�PRVW�UHSUHVHQWHG�LQ�WKH�6ORYHQH
,VWULDQ�GLDOHFWV��PRVW�SUREDEO\�EHFDXVH�RI�ORQJ�9HQHWLDQ
UXOH�LQ�WKLV�WHUULWRU\�DQG�LQ�'DOPDWLD�IURP�ZKHUH�6ORYHQH
,VWULD�WRRN�VRPH�5RPDQFH�ERUURZLQJV��:LWK�WKH�KHOS�RI
QXPHURXV�GLDOHFWDO�GLFWLRQDULHV�,�GLVFRYHUHG�WKDW�PRVW�RI
WKHVH�9HQHWLDQ�ERUURZLQJV�DUH�SUHVHQW�LQ�DOPRVW�DOO�9H�
QHWLDQ�GLDOHFWV� DQG� WKH\�FRYHU� YDULRXV� DJULFXOWXUDO� VHF�
WRUV�� 7KH� PRUSKRORJLFDO� FKDUDFWHULVWLFV� RI� WKH� 6ORYHQH
,VWULDQ�9HQHWLDQ�ERUURZLQJV�DUH�

D�� DVVXPSWLRQ� RI� WKH� 6ORYHQH� GLPLQXWLYH� VXIIL[HV
�H[DPSOH�� 6'/$�.S� 6XSS�� ���� IÃ
VD° OLÝ� 
GUDLQ� LQ� WKH
EDUQ
�� 6'/$�.S� 6XSS�� ���� 
NR�ÃPFD� 
FRQWDLQHU� IRU
SRXULQJ�RLO
��

E�� DGDSWDWLRQ� RI� WKH� LQILQLWLYH� DQG� SDUWLFLSOH� IRUPV
RI�YHUEV�WR�WKH�6ORYHQH�QRUPV�ZLWK�WKH�DGGLWLRQ�RI�W\SL�
FDO� YHUEDO� VXIIL[HV� �H[DPSOH�� 6'/$�.S� 6XSS�� ���
QÃ
NkU�ÃW���X
NÃU�DW�
WR�ORDG
��

F��5RPDQFH�DGMHFWLYHV�ZLWK�WKH�DGGLWLRQ�RI�6ORYHQH
VXIIL[HV� �H[DPSOH�� 6'/$�.S� 6XSS�� ���� 
�REÃVW� 
EHQW
�
6'/$�.S� 6XSS�� ���� 
PD°ÊQL� 
SUHVVLQJ
�� 6'/$�.S� 6XSS�
����
WR.QGÃVW�
URXQG
��

G��DSSHDUDQFH�RI�PHWDSODVP�ZKLFK� LV� VSRUDGLF� �H[�
DPSOH��6'/$�6XSS������
IR.OD���
IR.OR�
KDQG�PDFKLQH�XVHG
IRU�VXOSKXUL]DWLRQ
��

���,VWULDQ�,WDOLDQ�DQG�7ULHVWH�,WDOLDQ�OD\HU

7KLV�OD\HU�LQFOXGHV�WHUPV�WKDW�HQWHUHG�6ORYHQH�,VWULDQ
GLDOHFWV� IURP� WKH� QHDUE\� ,WDOLDQ� ,VWULDQ� HQYLURQPHQW�
0RVW� RI� WKHP� FDQ� EH� DOVR� IRXQG� LQ� WKH� 7ULHVWH� GLDOHFW�
%HFDXVH�RI�WKHLU�JHRJUDSKLFDO�SRVLWLRQ�WKH�,WDOLDQ�,VWULDQ
GLDOHFWV� LQIOXHQFH� WKH� 6ORYHQH� ,VWULDQ� GLDOHFWV�PRUH� GL�
UHFWO\� WKDQ� WKH� 7ULHVWH� ,WDOLDQ� GLDOHFW� HYHQ� WKRXJK� ZH
FDQ�QRW�RYHUORRN�WKH�IDFW�WKDW�DW�OHDVW����WHUPV�DUH�WDNHQ
GLUHFWO\�IURP�WKH�7ULHVWH�,WDOLDQ�

7KH�,VWULDQ�,WDOLDQ�DQG�7ULHVWH�,WDOLDQ�ERUURZLQJV�KDYH
WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�9HQHWLDQ�ERUURZLQJV�

���,WDOLDQ�OD\HU

7KLV� OD\HU� LQFOXGHV� ���� WHUPV� WKDW� ZHUH� WDNHQ� GL�
UHFWO\� IURP� WKH� VWDQGDUG� ,WDOLDQ�ZLWK�� IRU� WKH�PRVW� SDUW�
QR�SKRQHWLF�RU�PRUSKRORJLFDO�FKDQJHV��$�OLPLWHG�JURXS
RI�,WDOLDQ�ERUURZLQJV�KDYH�FKDUDFWHULVWLFV�WKDW�DUH�W\SLFDO
RI�WKH�6ORYHQH�,VWULDQ�5RPDQFH�ERUURZLQJV��VXFK�DV�

D�� GLPLQXWLYHV� ZLWK� 6ORYHQH� VXIIL[HV� �H[DPSOH�
6'/$�.S� ��� EÃ
UH.WFD� 
WKH� FXS� RI� DQ� DFRUQ
�� 6'/$�.S
6XSS�� ���� 
ßLPFD� 
SODQW
�� 6'/$�.S� 6XSS�� ���� 
GR.�LFD

IURQW�VWDYH
��

E��DGMHFWLYHV�ZLWK�6ORYHQH�VXIIL[HV��H[DPSOH��6'/$�
.S� 6XSS�� ���� È
WHODVW� 
SLHEDOG� �RI� D� KRUVH�
�� 6'/$�.S
6XSS������
PD�ÃU�
VNLPPHG��FKHHVH�
�

F��YHUE�LQILQLWLYHV�ZLWK�6ORYHQH�SUHIL[HV�DQG�VXIIL[HV
�H[DPSOH��6'/$�.S�6XSS������NRQßL
PHUDW�
WR�IHUWLOL]H
��

*UHDW� VHPDQWLF� UDPLILFDWLRQ� LV� VKRZQ� E\� WKH� ,WDOLDQ
ERUURZLQJ��������������������������������È
NRUFD° �ZKLFK
FDQ�PHDQ� ��� 
QXW� KXVN
�� ��� 
QXWVKHOO
�� ��� 
SHD� KXVN�� ��

EDUN
�����
FXS�RI�DQ�DFRUQ
�����
ROLYH�VNLQ
�

7KH�HW\PRORJLFDO�DQDO\VLV�RI�5RPDQFH�ERUURZLQJV�LV
QRW�XVHG�RQO\�WR�GLVFRYHU�PXOWLSOH�OD\HUV�DQG�WKH�UDPLIL�
FDWLRQ�RI�6ORYHQH�,VWULDQ�DJULFXOWXUDO�WHUPLQRORJ\��,Q�IDFW
WKH�UHVXOWV�RI�WKLV�UHVHDUFK�FOHDUO\�VKRZ�WKH�UHODWLRQ�EH�
WZHHQ� GLIIHUHQW� OD\HUV�� WKH� 9HQHWLDQ� OD\HU� UHSUHVHQWV
���� RI� DOO� 5RPDQFH� ERUURZLQJV� LQ� WKLV� WHUULWRU\�� IRO�
ORZHG� E\� WKH� ,VWULDQ� ,WDOLDQ� DQG� 7ULHVWH� ,WDOLDQ� OD\HU
������� WKH� ,WDOLDQ� OD\HU� ������ ZKLOH� WKH� VPDOOHVW� SDUW
EHORQJV�WR�WKH�)ULXOLDQ�DQG�/DWLQ�ERUURZLQJV�������

����6'/$�7V���6'/$�.S��$�GLDOHFWDO�OH[LFDO�FRPSDULVRQ�

,�DP�PRVWO\�LQWHUHVWHG�LQ�WKH�WHUPLQRORJ\�RI�GLDOHFWV
VLWXDWHG� DW� WKH� FURVVURDGV� RI� WKH� 5RPDQFH� DQG� 6ODYLF
ZRUOG�ZLWK� VWURQJ�*HUPDQLF� LQIOXHQFH�� )RU� WKLV� UHDVRQ
WKH\�DUH�VXEPLWWHG�WR�PXWXDO�LQWHUIHUHQFH��%\�FRPSDULQJ
ERWK� DWODVHV�ZH� FDQ� VNHWFK�EDVLF� FKDUDFWHULVWLFV� RI� WKLV
SKHQRPHQRQ� JLYLQJ� SDUWLFXODU� LPSRUWDQFH� WR� 5RPDQFH
DQG�*HUPDQLF�HOHPHQWV�DV�ZHOO�DV�WKH�6ODYLF�FRPSRQHQW
ZKLFK�LV�XVXDOO\�JHRJUDSKLFDOO\�GHWHUPLQHG��/HW
V�WDNH�D
ORRN� DW� VRPH� H[DPSOHV� WDNHQ� IURP� WKH� FKDSWHU� DERXW
YLWLFXOWXUH�

�����*UDSHYLQH��YLQVND�WUWD��FHSSR�GL�YLWH��4��$6/()
����

6ORYHQH�.DUVW�DQG� ,VWULDQ� WHUULWRU\� LV�KRPRJHQHRXVO\
FRYHUHG�E\�WKH�6ODYLF�WHUP�
WÃUWD�

�����(VSDOLHU��ODWQLN��SHUJROD��4��$6/()�����
,Q� WKH� ZKROH� .DUVW� WHUULWRU\� WKH� WHUPV� 
ODWQLN� DQG


ODWQ�ÃN�DUH�SUHVHQW��7KH�ILUVW�DOVR�FRYHUV�KRPRJHQHRXVO\
WKH�HDVWHUQ�SDUW�RI�,VWULD��SRLQW���������WKDW�LV�RQH�WKLUG�RI
DOO�,VWULD��ZKLOH�LQ�WKH�UHVW�RI�,VWULDQ�WHUULWRU\�ZH�ILQG�WKH
5RPDQFH� ERUURZLQJ� 
SHU�ROD�ZKLFK� FDQ� DOVR� EH� IRXQG
LQ� WKH�ZKROH� RI� WKH�9HQHWLDQ� DUHD� �%RHULR� �����*''7
����� 5RVDPDQL� ����� 7RPDVL� ����� 9DVFRWWR� ������ ZLWK
WKH� YDULDQW� 
SHU�XOD� �SRLQW� ��� ��� ZKLFK� UHODWHV� WR� WKH
%LVLDFFR� DQG� 0XJOLVDQ� ERUURZLQJ� SHUJXOD� �''0� ����
'RPLQL������

����� 6RUW� RI� JUDSHYLQH�� YUVWD� WUW�� ILODUH� GL� YLWL��4�
$6/()�����

:H� FDQ� ILQG� WKH� 5RPDQFH� ERUURZLQJV� S
ODQWD� �WR
FRPSDUH�ZLWK� WKH� )ULXOLDQ� WHUP�SOiQWH�� DQG� UÃ
�DGD� �WR
FRPSDUH� ZLWK� WKH� ,WDOLDQ� WHUP� ULJD�� LQ� WKH� ZKROH� RI
QRUWKHUQ�DQG�FHQWUDO�.DUVW��ZKLOH�WKH�VRXWKHUQ�SDUW�XVHV
SÃ
ULHW� �WR� FRPSDUH� ZLWK� WKH� ,VWULDQ� ,WDOLDQ� V\QRQ\P
SDUo��5RVDPDQL������7ULHVWH�,WDOLDQ�SDUHGR��*''7�����
ZKLFK�LV�WKH�VDPH�5RPDQFH�ERUURZLQJ�XVHG�LQ�WKH�PD�
MRU� SDUW� RI� 6ORYHQH� ,VWULD�� 7KH� 6ORYHQH� ,VWULDQ� ZRUG� LQ
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SRLQW� �� OÃ
UDQ�D�� ZKLFK� LV� DOVR� D� 5RPDQFH� ERUURZLQJ�
UHPDLQV� LVRODWHG� �WR� FRPSDUH�ZLWK� ,VWULDQ� ,WDOLDQ� �3LUDQ�
OLUDJQD��5RVDPDQL������

�����$�EXQFK�RI�JUDSHV��JUR]G��JUDSSROR��4��$6/()
����

7KH�6ODYLF�WHUP��
URVW��ZKLFK�VDZ�GLIIHUHQW�SKRQHWLF
UHIOH[HV�� FRYHUV� KRPRJHQHRXVO\� WKH� ZKROH� RI� 6ORYHQH
,VWULD�DQG�.DUVW��2QO\�WKH�6ORYHQH�,VWULDQ�WHUP�LQ�SRLQW��
UÃ
ÝHOD�PHDQLQJ�
D�VPDOO�EXQFK�RI�JUDSHV
�UHODWHV�WR�WKH
,WDOLDQ�,VWULDQ�WHUP�ULFoOD�
LG�
��5RVDPDQL������ZKLFK�FDQ
EH� LQWHUSUHWHG� IURP� WKH� HW\PRORJLFDO� SRLQW� RI� YLHZ� LQ
GLIIHUHQW�ZD\V��*''7�������$OVR�WKH�.DUVW�WHUP�LQ�SRLQW
��� 
UDSOD� 
D� VPDOO�EXQFK�RI�JUDSHV
�� UHIOHFWV�D�5RPDQFH
ERUURZLQJ� �WR� FRPSDUH� ZLWK� WKH� )ULXOLDQ� UDS��13� ����
7ULHVWH�,VWULDQ�,WDOLDQ�UDSR��*''7������

�����$�SUHVV��VWLVNDOQLFD��VWUHWWRLR�GD�YLQR��4��$6/()
����

&RPSDULVRQ�RI�.DUVW�DQG�,VWULD�VKRZV�WKDW�WKH�ZKROH
QRUWKHUQ�DQG�FHQWUDO�SDUW�RI� WKH�.DUVW� DUHD�DGRSWHG� WKH
WHUP�S
UHÈD��ZKLFK�FDQ�DOVR�EH� IRXQG� LQ� WKH�7ULHVWH� ,WD�
OLDQ�DQG� ,VWULDQ� ,WDOLDQ� WHUP�SUHVVD�ZKLFK� LV� D� GHYHUEDO
IRUP� RI� WKH� YHUE� SUHVVDUH�� ZKLOH� =DPERQL� �=DPERQL�
5RPDQLVPL� ����� LQWHUSUHWV� LW� DV� D�*HUPDQLF� ERUURZLQJ
���$QFLHQW�+LJK�*HUPDQ�SUHVVD�
SUHVV
���6SRUDGLF��SRLQW
��� LV� 
YLQWD� �IURP�0LGGOH�+LJK�*HUPDQ�%DYDULDQ�ZLQWH�
IURP� *HUPDQ�:LQGH�� 6QRM� ������ 7KH� ZKROH� VRXWKHUQ
SDUW� RI� .DUVW� DQG� D� JUHDW� SDUW� RI� 6ORYHQH� ,VWULD� XVH� WKH
6ODYLF� WHUP� V
WLVN�� ,Q� 6ORYHQH� ,VWULD� WKH� 5RPDQFH� ERU�
URZLQJV�S
UHÈD��ÈW
UHQWD�DQG�ÈW
UXN��IHOW�E\�WKH�VSHDNHUV�WR
EH�PRGHUQ�WHUPV��DUH�VRPHWLPHV�XVHG�DV�V\QRQ\PV�

�����:LOORZ�WUHH��YUED��YHUPHQD�GL�VDOFLR��4��$6/()
����

,Q�WKH�ZKROH�RI�WKH�.DUVW�UHJLRQ�RQO\�WKH�WHUP�
ELHND
LV�XVHG��LQ�ORFDOLW\��� 
EDND��RI�XQNQRZQ�RULJLQ��%H]ODM� ,
����� ,Q� ZHVWHUQ� ,VWULD� ZH� ILQG� WKH� 5RPDQFH� ERUURZLQJ

YHQND��ZKLFK�LV�DQ�H[DPSOH�RI�PHWDSODVP�RI�WKH�7ULHVWH
,WDOLDQ�DQG�,VWULDQ�,WDOLDQ�WHUP�YnQFR��ZKLOH�LQ�WKH�ZKROH
RI� HDVWHUQ� DQG� VRXWKHUQ� ,VWULD� WKH� 6ODYLF� WHUP� 
EHND� LV
XVHG�

�����%UDQG\��ÉJDQMH��DFTXDYLWH��4��$6/()�����
7KH� *HUPDQLF� ERUURZLQJ� È
QRSF� �IURP� *HUPDQ

6FKQDSV��SUHYDLOV� LQ�WKH�ZKROH�RI�.DUVW�ZLWK� WKH�H[FHS�
WLRQ�RI�ORFDOLW\�QXPEHU����ZKHUH�WKH�5RPDQFH�ERUURZ�
LQJ�W
UDSD�LV�XVHG�DV�D�V\QRQ\P��,Q�WKH�PDMRU�SDUW�RI�6OR�
YHQH�,VWULD�WKH�6ODYLF�WHUP�Ê
�DQ�H�LV�XVHG��2QO\�ORFDOLWLHV
���%HOYHGXU�����3UHJDUD�DQG����6RþHUJD�XVH�WKH�6HUER�
&URDWLDQ� ERUURZLQJ� UD
NLMD� ZKLFK� KDV� 7XUNLVK� RULJLQ
�6QRM�������,Q�WKH�HDVWHUQ�SDUW�ZH�FDQ�ILQG�WKH�5RPDQFH
ERUURZLQJ� W
UDSD�� SH
WHÈ� DQG� WKH� *HUPDQLF� ERUURZLQJ
È
QRSV��DOO�RI�WKHP�XVHG�DV�PRGHUQ�V\QRQ\PV�IRU�Ê
�DQ�H�

�����&RRSHU��VRGDU��ERWWDLR��4��$6/()�����
%HVLGHV� WKH� JHQHUDOO\� XVHG� *HUPDQLF� ERUURZLQJ


SLQWÃU�DQG� WKH�VSRUDGLF�6ODYLF�ERUURZLQJ�VR
GDU�D�YHU\
LQWHUHVWLQJ� SKHQRPHQRQ� FDQ� EH� IRXQG� LQ� WKH� H[WUHPH
QRUWKHUQ�DQG�WKH�H[WUHPH�VRXWKHUQ�ORFDOLWLHV�RI�WKH�.DUVW
DUHD�ZKHUH�EX
WLHU���ER
WHU�DUH�XVHG��7KHVH�DUH�WHUPV�UH�

ODWHG� WR� 7ULHVWH� ,WDOLDQ� DQG� ,VWULDQ� ,WDOLDQ� ERWoU� �� ,VWULDQ
,WDOLDQ�EXWLHU�WKDW�FRYHUV�DOO�WKH�9HQHWLDQ�DUHD�DQG�ZHVW�
HUQ�6ORYHQH� ,VWULD��:H�FDQ�DOVR� ILQG�KHUH� WKH�5RPDQFH
ERUURZLQJ� PÃUÃQ
�RQ� ZKLFK� KDV� TXHVWLRQDEOH� RULJLQV
DQG� WKH� 6HUER�&URDWLDQ� 
ED°ßYDU� �IURP� 
ED°ßYD� 
EDUUHO
��
7KH�HDVWHUQ�SDUW�RI�6ORYHQH�,VWULD�FR�RUGLQDWHV�WKH�6ODYLF
ERUURZLQJ�VR
GDU�ZLWK�D�ZKROH�VHULHV�RI�*HUPDQLF�ERU�
URZLQJV� �
SLQWÃU�� 
WLÈOÃU�� 
PDMVWÃU�� DQG� WKH� DERYH� PHQ�
WLRQHG�ER
WLHU�

)URP� WKH�JLYHQ�H[DPSOHV�ZH�FDQ�FRQFOXGH� WKDW� WKH
,VWULDQ� *HUPDQLF�5RPDQFH� LQWHUIHUHQFH� LV� RQH� RI� WKH
PRVW�LPSRUWDQW�FKDUDFWHULVWLFV�RI�WKHVH�GLDOHFWV��7KH�H[�
LVWHQFH�RI�DQ�H[FOXVLYH�XVDJH�RI�6ODYLF�WHUPV�LV�UDUH��IRU
H[DPSOH�� JUDSHYLQH�� D� EXQFK� RI� JUDSHV�� RU� LW� GRHV� QRW
H[LVW�DW�DOO��7KH�5RPDQFH�DQG�WKH�*HUPDQLF�ERUURZLQJV
FDQ�EH�GHILQHG�H[DFWO\� LQ� WKH�.DUVW� DQG�6ORYHQH� ,VWULDQ
DUHD��VR�WKDW�D�FRQWLQXLW\�EHWZHHQ�.DUVW�DQG�,VWULD�LV�FUH�
DWHG� DQG� VRPHWLPHV� LQWHUUXSWHG� E\� D�*HUPDQLF� RU� 5R�
PDQFH�ERUURZLQJ� LQ� WKH�GHPDUFDWLRQ� ORFDOLW\�� ,W� LV�DOVR
YHU\�LQWHUHVWLQJ�WKDW�WKH�VSHDNHUV�WKHPVHOYHV�IHHO�WKDW�WKH
*HUPDQLF� DQG� 5RPDQFH� ERUURZLQJV� DUH�PRGHUQ� WHUPV
WKDW� KDYH� VORZO\� VXSSODQWHG� SUHYLRXVO\� ZHOO� URRWHG
6ODYLF�ZRUGV�� 7KH\� HYHQ� WU\� WR� XVH� WKHP�DV� V\QRQ\PV�
EXW�\RX�JHW� WKH� IHHOLQJ� WKDW�HVSHFLDOO\� WKH�5RPDQFH� LQ�
IOXHQFH�LV�VR�VWURQJ�WKDW�WKH�VSHDNHUV�XVH�WKH�ERUURZLQJ
PRUH�WKDQ�WKH�JHQXLQH�6ORYHQH�WHUP�

6XFK� LV� WKH� SUHVHQW� VLWXDWLRQ� RI� 6ORYHQH� ,VWULD� DQG
.DUVW��:H�PXVW� QRW� RYHUORRN� WKH� OH[LFDO�ZHDOWK� RI� WKLV
DUHD�ZKLFK�LV�ZHOO�VHHQ�LQ�LWV�GLDOHFWDO�UDPLILFDWLRQ�DQG
PXOWLOLQJXDOLVP�

����'LDOHFWDO�3URILOH�RI�.ULÉ�QHDU�7ULHVWH��1DUHàQD�SR�
GRED�.ULËD�SUL�7UVWX�

0\�UHFHQW�PRQRJUDSK��SXEOLVKHG�E\�WKH�6FLHQFH�DQG
5HVHDUFK� &HQWUH� RI� WKH� 5HSXEOLF� RI� 6ORYHQLD�� .RSHU�
1DUHþQD� SRGRED� .ULÊD� SUL� 7UVWX� �&RVVXWWD�� ������ LV� D
V\QWKHVLV�RI�D�SURORQJHG�GLDOHFWRORJLFDO�UHVHDUFK�ZKLFK
,�EHJDQ� LQ������ LQ�P\�QDWLYH�YLOODJH�RI�.ULÌ� �6��&URFH�
QHDU� 7ULHVWH�� ZKHQ� FROOHFWLQJ� PDWHULDO� IRU� WKH� 6ORYHQH
'LDOHFWRORJLFDO� /H[LFDO� $WODV� RI� 7ULHVWH� 3URYLQFH� XVLQJ
WKH� $6/()� TXHVWLRQQDLUH� LQ� WHQ� YLOODJHV� RI� WKH� 7ULHVWH
KLQWHUODQG�� 7KURXJK� WKH� 6/$� TXHVWLRQQDLUH� ,� DOVR� JDWK�
HUHG�D�JUHDW�DPRXQW�RI�PDWHULDO�DERXW� WKH�GRPHVWLF� LG�
LRP� RI� .ULÌ�� ZKLFK� HYHQWXDOO\� EHFDPH� WKH� VFLHQWLILF
EDFNJURXQG� IRU�P\� IXUWKHU�GLDOHFWRORJLFDO� VWXGLHV��7KXV
WKH�ERRN�JUHZ�XS�ZKLFK�LV��LQ�LWV�ILUVW�SDUW�LQ�IDFW��D�GH�
VFULSWLRQ�RI�P\�QDWLYH�YLOODJH
V� VSRNHQ� ODQJXDJH�DW�GLI�
IHUHQW� OHYHOV�� SKRQHWLF��PRUSKRORJLFDO�� OH[LFDO� DQG�SDU�
WLDOO\� V\QWD[LFDO�� ,� DOVR� DGGHG� D� GLDOHFWDO� WH[W� DV� SUH�
VHQWHG� WR� PH� E\� P\� IDWKHU�� ZKLOH� LQ� WKH� V\QWKHVLV� ,
VXPPHG� XS� P\� ILQGLQJV� ZLWK� WKH� DVVHVVPHQW� WKDW� WKH
VSHHFK� RI� .ULå� LV� LQGHHG� D� ODQJXDJH� RI� .DUVW�� DOWKRXJK
ZLWK�D�KLJK�GHJUHH�RI� LQWHUDFWLRQ�EHWZHHQ� WKH�SKRQHWLF
IHDWXUHV�RI�IRXU�6ORYHQH�GLDOHFWV�VSRNHQ�LQ�WKH�UHJLRQV�RI
*RULÊND�%UGD��.DUVW��1RWUDQMVND�DQG�,VWULD��$W�WKH�OH[LFDO
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OHYHO�� IUHTXHQW� 5RPDQFH� DQG� *HUPDQLF� LQWHUIHUHQFH� LV
UHIOHFWHG� LQ� LW��ZKLFK� LV� WKH� IXQGDPHQWDO� IHDWXUH� RI� WKH
ODQJXDJH�DQG� D� SURRI� RI� WKH� FHQWXULHV�ROG� V\PELRVLV� RI
SHRSOH�RI�GLIIHUHQW�QDWLRQDOLWLHV�LQ�WKLV�DUHD�

,Q� LWV� VHFRQG� SDUW�� WKH� ERRN� EULQJV� WZR� RQRPDVWLF
GLDOHFWRORJLFDO�GLVFXVVLRQV�� L�H��2OG�QDPHV�RI�JHQHUDOO\
NQRZQ�ORFDO�SODFHV�DW�.ULÊ�DQG�+RXVH�QDPHV�RI�.ULÊ��,Q
P\� ILUVW� FRQWULEXWLRQ�� ,� FROOHFWHG� D� IDLU� DPRXQW� RI� WKH
QDPHV�RI�WKH�YLOODJH
V�JHQHUDOO\�NQRZQ�ORFDO�SODFHV�DQG

DVFHUWDLQHG��RQ�WKH�EDVLV�RI� WKHLU�HW\PRORJLFDO�DQDO\VLV�
WKH� IRUPHU� VWUXFWXUH�RI� WKH�YLOODJH� DQG� VRPH�RI� WKH� DF�
WLYLWLHV�ZKLFK�KDYH�WRWDOO\�GLVDSSHDUHG�� ,Q�P\�FRQWULEX�
WLRQ�FRYHULQJ�WKH�YLOODJH
V�KRXVH�QDPHV�,�DWWHPSWHG��RQ
WKH�RWKHU�KDQG��WR�H[WUDFW�WKH�PRUSKRORJLFDO�DQG�OH[LFDO
HOHPHQWV� WKDW� UHYHDO�QRW�RQO\�.ULÌ
V�SDVW�EXW� DUH� DOVR�D
PHDQV�WR�DVFHUWDLQ�WKH�PXOWLIROG�.ULÌ�ODQJXDJH�IURP�WKH
DVSHFW�RI�LWV�IHDWXUHV�ZKLFK�LQWHUWZLQH�ZLWK�WKRVH�RI� WKH
QHLJKERXULQJ�5RPDQFH�DQG�*HUPDQLF�HQYLURQPHQWV�

2'�1$5(à-$�'2�-(=,.$��',$/(.72/2É.(�5$=,6.$9(�1$�.5$68
,1�9�6/29(16.,�,675,

5DGD�&266877$
=QDQVWYHQR�UD]LVNRYDOQR�VUHGLÊáH�5HSXEOLNH�6ORYHQLMH�.RSHU��6,������.RSHU�&DSRGLVWULD��*DULEDOGLMHYD���

H�PDLO��UDGD�FRVVXWWD#]UV�NS�VL

329=(7(.

3ULVSHYHN� RVYHWOMXMH� GLDOHNWRORÈNR�SRW�� NL� MR� MH� DYWRULFD�� NRW� UD]LVNRYDOND� NUDÈNLK� LQ� LVWUVNRVORYHQVNLK� JRYRURY�
SUHKRGLOD� GR� GDQHV�� ]DßHQÈL� V� 6'/$�7VRP� �������� SUYLP� VORYHQVNLP� GLDOHNWRORÈNLP� OHNVLNDOQLP� DWODVRP� 7UÊDÈNH
SRNUDMLQH��NL�SULQDÈD�ERJDWR�JUDGLYR��]EUDQR�Y�GHVHWLK�UD]LVNRYDOQLK�WRßNDK�Y�]DOHGMX�7UVWD�SR�YSUDÈDOQLFL�]D�IXUODQ�
VNL� OLQJYLVWLßQL� DWODV� $6/()�� 5H]XOWDW� JODVRVORYQH� DQDOL]H� WHJD� QDUHßQHJD� L]UD]MD� L]SULßXMH� Y� JRYRULK� VORYHQVNHJD
WUÊDÈNHJD�R]HPOMD�SUHSOHWDQMH�QDUHßQLK�JODVRVORYQLK�SRMDYRY�ÈWLULK�VORYHQVNLK�QDUHßLM� �NUDÈNHJD��EHQHÈNR�EULÈNHJD�
QRWUDQMVNHJD� LQ� LVWUVNHJD���QMHJRYD� OHNVLNDOQD� UD]ßOHPED�SD� UD]NULYD� WXGL�GLIHUHQFLDFLMR� NUDÈNHJD�EHVHGMD� LQ�SRMDY
LQWHUIHUHQFH�V�VRVHGQMLPL�URPDQVNLPL�JRYRUL�

$YWRULFD�MH�SUDYNDU�GRNRQßDOD�WXGL�6'/$�.S��6ORYHQVNL�GLDOHNWRORÈNL�OHNVLNDOQL�DWODV�NRSUVNH�SRNUDMLQH��WUHQXWQR
QD�]JRÈßHQNL��NL�QDYDMD�RGJRYRUH�SR�ÊH�RPHQMHQL�YSUDÈDOQLFL�$6/()�Y�HQDLQGYDMVHWLK�YDVHK�VORYHQVNH� ,VWUH��'UXJL
GHO� DWODVD� SD� MH� RVUHGLQMHQ� QD� LVWUVNRVORYHQVNR� SROMHGHOVNR� LQ� YLQRJUDGQLÈNR� WHUPLQRORJLMR�� ]EUDQR� SR� REVHÊQL
YSUDÈDOQLFL������YSUDÈDQM��Y�GHVHWLK�YDVHK�VORYHQVNH�,VWUH��7D�GHO�MH�]GDM�L]ÈHO�WXGL�Y�NQMLÊQL�REOLNL�Y�PRQRJUDILML�3RO�
MHGHOVNR�LQ�YLQRJUDGQLÈNR�L]UD]MH�Y�VORYHQVNL�,VWUL��.QMLÊQLFD�$QQDOHV������]�UD]SUDYR�R�MH]LNRYQL�YHßSODVWQRVWL�WHJD
REPRßMD�� NL� MR� DYWRULFD� XWHPHOMXMH� ]� QRYLP� SULVWRSRP� Y� RGNULYDQMX� ÈHVWLK� MH]LNRYQLK� SODVWL� �ODWLQVNH�� IXUODQVNH�
EHQHÈNH�� LVWUVNRLWDOLMDQVNH�� WUÊDÈNRLWDOLMDQVNH� LQ� LWDOLMDQVNH���1D� RVQRYL� REHK� DWODVRY� VH� DYWRULFD� ORWHYD� SULPHUMDYH
LVWUVNRVORYHQVNHJD�LQ�WUÊDÈNRVORYHQVNHJD�JUDGLYD��RSLUDMRß�VH�QD�QDWDQßQR�HWLPRORÈNR�UD]ßOHPER��L]�NDWHUH�MH�UD]YL�
GHQ�SRMDY�LQWHUIHUHQßQLK�YSOLYRY�]�URPDQVNLP�LQ�JHUPDQVNLP�RNROMHP�

$WODVD�GRSROQMXMH�WXGL�NQMLJD�1DUHßQD�SRGRED�.ULÊD�SUL�7UVWX��.QMLÊQLFD�$QQDOHV�������Y�NDWHUL�MH�REGHODOD�URGQL
NULÈNL�JRYRU�QD�UD]OLßQLK�UDYQLQDK��JODVRVORYQL��REOLNRVORYQL��OHNVLNDOQL�LQ�GHOQR�VNODGHQMVNL�UDYQL���9�PRQRJUDILMR�MH
YNOMXßLOD� WXGL�QDUHßQR�EHVHGLOR� LQ�GYH�UD]SUDYL�R�NULÈNHP�LPHQVWYX�� LQ�VLFHU�.ULÈND� OHGLQVND� LPHQD� LQ�.ULÈND�KLÈQD
LPHQD��NL�VHVWDYOMDWD�PR]DLN�NULÈNH�SUHWHNORVWL�]�YLGLND�URPDQVNLK�LQ�JHUPDQVNLK�LQWHUIHUHQßQLK�YSOLYRY�

.OMXÞQH�EHVHGH��GLDOHNWRORÊNL�OHNVLNDOQL�DWODVL��NUDÊNL�LQ�VORYHQVNR�LVWUVNL�JRYRUL��JRYRU�.ULÌD�SUL�7UVWX



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

5DGD�&266877$��)520�',$/(&7�72�/$1*8$*(��',$/(&72/2*,&$/�5(6($5&+�,1�.$567�$1'�6/29(1(�,675,$���������

414

5()(5(1&(6

%(=/$-���%H]ODM��)�� ��������������������(WLPRORÊNL� VOR�
YDU� VORYHQVNHJD� MH]LND�� ,� �$�-��� ,,� �.�2��� ,,,� �3�6��� /MXE�
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