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$%675$&7
7KH� /RZHU� 3DOHR]RLF� URFN�XQLWV� LQ� WKH� (DVWHUQ� 0HGLWHUUDQHDQ� FDQ� EH�

VHSDUDWHG� LQWR� WZR� GLVWLQFW� ]RQHV�� WKH� 1RUWKHUQ� =RQH� �&DUSDWKLDQ�%DONDQ�� ,VWDQEXO��
=RQJXOGDN�DQG�0DLQ�5DQJH�WHUUDQHV��DQG�WKH�6RXWKHUQ�=RQH��7DXULGH�$QDWROLGH��6(�
$QDWROLDQ�$UDELDQ�� DQG� &HQWUDO� ,UDQLDQ� WHUUDQHV��� $� *RQGZDQDQ� �� 3HULJRQGZDQDQ�
RULJLQ� FDQ� RQO\� EH� SURSHUO\� LQGLFDWHG� IRU� WKH� 6RXWKHUQ� =RQH�� ZKHUHDV� WKH� (DUO\�
3DOHR]RLF�SDOHRJHRJUDSKLF�SRVLWLRQV�RI�VPDOOHU�WHUUDQHV��H�J��,VWDQEXO�7HUUDQH��RI�WKH�
1RUWKHUQ�=RQH�UHPDLQV�TXHVWLRQDEOH��

'XULQJ�WKH�,QIUDFDPEULDQ�(DUO\�&DPEULDQ�WLPH�LQ�WKH�6RXWKHUQ�=RQH��WKH�3DQ�
$IULFDQ� FRQVROLGDWHG� 1:� *RQGZDQDQ� SHULFUDWRQLF� PDUJLQ� ZDV� ULIWHG� E\� EDFN�DUF�
H[WHQVLRQ� RU� WUDQVWHQVLRQ�� ZKLFK� LV� UHSUHVHQWHG� E\� WKH� GHSRVLWLRQ� RI� IDXOW�FRQWUROOHG�
FRQWLQHQWDO�VHGLPHQWV�

7KH� ODWH� (DUO\� &DPEULDQ�/DWH� &DPEULDQ� SHULRG� LQ� WKH� 6RXWKHUQ� =RQH� LV�
GHVLJQDWHG�E\�D�UHJLRQDO�WUDQVJUHVVLRQ�IURP�QRUWKHDVW�VXJJHVWLQJ�D�UDSLG�VXEVLGHQFH�
LQ� WKH� DUHD� WR� WKH� QRUWKZHVW� RI� $UDELDQ�7DXULGH� SODWIRUP� DQG� KHQFH� RSHQLQJ� RI� D�
UHODWLYHO\�GHHS�EDVLQ�WR�WKH�QRUWK�



7KH� /RZHU� 2UGRYLFLDQ� LQ� WKH� 6RXWKHUQ� =RQH� FRPSULVLQJ� WKH� 7UHPDGRF� DQG�
$UHQLJ�6HULHV� LV� FKDUDFWHUL]HG�E\�D�PRQRWRQRXV�VLOLFLFODVWLF�GHSRVLWLRQ��7RZDUGV� WKH�
HQG� RI� (DUO\� 2UGRYLFLDQ� VKDOORZLQJ� XSZDUG� VHTXHQFHV� DQG� IRUPDWLRQ� RI� 1:�6(�
WUHQGLQJ�KLJKV�ZHUH�QRWLFHG��7KH�VWUDWLJUDSKLF�KLDWXVHV��XQFRQIRUPLWLHV�DQG� LUUHJXODU�
GLVWULEXWLRQ�RI�WKH�&DUDGRF�$VKJLOO�GHSRVLWV�LQ�WKH�6RXWKHUQ�=RQH�KDV�EHHQ�DVFULEHG�WR�
JODFLR�HXVWDWLF�VHD�OHYHO�FKDQJHV�

7KH� (DUO\� 6LOXULDQ� �$HURQLDQ�7HO\FKLDQ�� GHHSHQLQJ� DQG� GHSRVLWLRQ� RI� EODFN�
VKDOHV� WKDW� IROORZV� WKH� UHJUHVVLRQ� DURXQG� WKH� 2UGRYLFLDQ�6LOXULDQ� ERXQGDU\� LQ� WKH�
6RXWKHUQ�=RQH�LV�DOVR�YHU\�SUREDEO\�UHODWHG�WR�WKH�UHODWLYHO\�UDSLG�JOREDO�VHD�OHYHO�ULVH��
7R� WKH� QRUWK� RI� WKH� 7DXULGH�$QDWROLGH� 3ODWIRUP�� :HQORFN� DQG� /DWH� 6LOXULDQ� DUH�
UHSUHVHQWHG�E\�GHHS�PDULQH��EDVLQDO��VHGLPHQWV�ZLWK�RFHDQLF�EDVDOWV��

7KH� JHQHUDWLRQ� RI� DQ� DFFUHWLRQDU\� FRPSOH[� LQ� WKH� QRUWKHUQ� PDUJLQ� RI� WKH�
7DXULGHV� WRJHWKHU� ZLWK� WKH� UHJLRQDO� UHJUHVVLRQ� LQ� WKH� VRXWKHUQ� 7DXULGHV� DQG� 6(�
$QDWROLD� DW� WKH� XSSHUPRVW� 6LOXULDQ�/RZHU� 'HYRQLDQ� ERXQGDU\� DQG� WKH� UHJLRQDO�
XQFRQIRUPLW\�DW� /RZHU�'HYRQLDQ� �0LGGOH�/RFKNRYLDQ�� LV� YHU\�SUREDEO\� UHODWHG� WR� WKH�
FORVXUH�RI�D�³3DOHRWHWK\DQ´�RFHDQLF�EDVLQ�WR�WKH�QRUWK�RI�WKH�3HULJRQGZDQDQ�WHUUDQHV�

.H\�ZRUGV��6WUDWLJUDSK\��SDOHRJHRJUDSK\��/RZHU�3DOHR]RLF��1:�*RQGZDQD��
7XUNH\

,1752'8&7,21
7KH�/RZHU�3DOHR]RLF�GHSRVLWLRQDO�KLVWRU\��WHFWRQLFV�DQG�JHRORJLFDO�HYROXWLRQ�RI�

WKH� (DVWHUQ�0HGLWHUUDQHDQ� UHJLRQ� LV� QRW� \HW� IXOO\� XQGHUVWRRG�� GXH� WR� WKH� VFDUFLW\� RI�
GHWDLOHG�ELRVWUDWLJUDSKLFDO�VWXGLHV��7KH�DUHD�GLVFXVVHG�LQ�WKLV�SDSHU�FRYHUV�PDLQO\�WKH�



7XUNLVK� SDUW� RI� WKH� DUHD� DQG� LQFOXGHV� QRW� RQO\� WKH� QRUWKHUQ� HGJH� RI� WKH� $UDELDQ�
3HQLQVXOD�DQG�VRXWKHDVWHUQ�7XUNH\��EXW�DOVR�WKH�7RURV�=DJURV�)ROG�%HOW�EXW�H[FOXGHV�
WKH�%DONDQ�3RQWLGH�EHOW�LQ�WKH�QRUWK�

7KH� 7XUNLVK� SDUW� RI� WKH� (DVWHUQ� 0HGLWHUUDQHDQ� LV� ORFDWHG� RQ� WKH� DOSLQH�
RURJHQLF�FROODJH��EHWZHHQ�WKH�QRUWKHUQ�PDUJLQ�RI�WKH�$UDELDQ�DQG�(XUDVLDQ�SODWHV�DQG�
FRQVLVWV�RI�QXPHURXV�WHUUDQHV��)LJ�����7KH� WHUUDQHV�RI�7XUNH\�H[WHQG�HDVWZDUGV� LQWR�
,UDQ�DQG�ZHVWZDUGV�LQWR�*UHHFH�DQG�&DUSDWKLDQ�%DONDQ�UHJLRQ��

)LJXUH� �� 0DLQ� WHFWRQLF� XQLWV� �WHUUDQHV�� ZLWK� VWXGLHG� /RZHU� 3DOHR]RLF� URFNV� �VLPSOLILHG� DIWHU�
*RQFXRJOX�� ������� ([SODQDWLRQV�� �� &HQR]RLF� FRYHU�� 1RUWKHUQ� =RQH�� �� ,VWDQEXO� 7HUUDQH�� �� =RQJXOGDN�
7HUUDQH��6RXWKHUQ�=RQH���� 7DXULGH� $QDWROLGH�&RPSRVLWH�7HUUDQH��D��XQGLYLGHG��E��/\FLDQ�%R]NÕU�1DSSHV��
F��.XWDK\D�%RONDUGD÷�=RQH��G��.DUDEXUXQ�=RQH����� 6RXWKHDVW�$QDWROLDQ�$XWRFKWKRQ�

7KH�WHFWRQLF�HOHPHQWV�RI� WKH�VRXWKHUQ�SDUW�RI� WKH�7XUNLVK�DUHD�ZKLFK�FDQ�EH�
FRQVLGHUHG� DV� WKH� PDLQ� ERG\� RI� WKH� ³*UHDWHU� $UDELDQ� /RZHU� 3DOHR]RLF� %DVLQ´�� KDV�
EHHQ� UHFHQWO\� UHYLHZHG� E\� %H\GRXQ� ������� DQG� 0LOOVRQ� HW� DO�� �������� ,W� KDV� EHHQ�
JHQHUDOO\� DFFHSWHG� WKDW� WKH� /RZHU� 3DOHR]RLF� XQLWV� LQ� QRUWKHUQ� IODQN� RI� WKH� $UDELDQ�
3HQLQVXOD�ZHUH�GHYHORSHG�LQ�D�VHULHV�RI� LQWUD�FUDWRQLF�EDVLQV�DFURVV�WKH�*RQGZDQDQ�



UHDOP�� ZKHUHDV� WKRVH� LQ� WKH� 7XUNLVK� DUHD� ZHUH� JHQHUDWHG� LQ� EDVLQV� ORFDWHG�
SDOLQVSDVWLFDOO\�IXUWKHU�WR�WKH�QRUWK��IDFLQJ�WKH�(DUO\�3DOHR]RLF�RFHDQ�

7KH�GHSRVLWLRQDO�IHDWXUHV�DQG�GLVWULEXWLRQ�RI�WKH�/RZHU�3DOHR]RLF�URFNV�LQ�WKH�
7XUNLVK� SDUW� RI� WKH� *RQGZDQD�ODQG� VXJJHVWV� WKH� SUHVHQFH� RI� D� ³1RUWKHUQ� =RQH´�
�&DUSDWKLDQ�%DONDQ�� ,VWDQEXO��=RQJXOGDN�DQG�0DLQ�5DQJH� WHUUDQHV��DQG�D� ³6RXWKHUQ�
=RQH´� �7DXULGHV�� 6(� $QDWROLDQ�$UDELDQ�� DQG� &HQWUDO� ,UDQLDQ� WHUUDQHV�� *RQFXRJOX��
�������VHSDUDWHG�E\�DQ�LQWHUYHQLQJ�GHHS��RFHDQLF"��EDVLQ�

,Q�WKLV�EULHI�UHYLHZ�ZH�FRPELQH�UHJLRQDO�OLWHUDWXUH�DQG�XQSXEOLVKHG�ILHOG�GDWD�WR�
LQWHUSUHW�WKH�(DUO\�3DOHR]RLF�HYROXWLRQ�RI�WKH�6RXWKHUQ�=RQH�LQ�7XUNH\�DQG�1� $UDELD�

7(&7212�675$7,*5$3+<�2)�7+(�/2:(5�3$/(2=2,&�,1�785.(<
7KH� GLVWULEXWLRQ� RI� WKH� /RZHU� 3DOHR]RLF� OLWKRVWUDWLJUDSKLF� XQLWV� DQG� WKHLU�

VWUDWLJUDSK\� DUH� VKRZQ� LQ� )LJXUHV� �� DQG� ��� UHVSHFWLYHO\�� 7KH� VWUDWLJUDSK\� DQG�
GHSRVLWLRQDO�HQYLURQPHQW�RI�WKH�/RZHU�3DOHR]RLF�VXFFHVVLRQV�DQG�WKHLU�EDVHPHQWV�LQ�
WKH� 7DXULGHV� DQG� 6(� $QDWROLD�� WKDW� UHSUHVHQW� WKH� ³6RXWKHUQ� =RQH´� DQG� KHQFH� WKH�
DFWXDO� QRUWKHUQ� PDUJLQ� RI� *RQGZDQD�SODWIRUP� ZLOO� EH� EULHIO\� GHVFULEHG�� 7KH�
VWUDWLJUDSK\� DQG� HYROXWLRQ� RI� WKH� ³1RUWKHUQ� =RQH´�� FRQVLVWLQJ� RI� VXVSHFW� WHUUDQHV� RI�
SUREDEO\� 3HULJRQGZDQD� RULJLQ� ZLOO� EH� GLVFXVVHG� VRPHZKHUH� HOVH� �*RQFXRJOX� DQG�
.R]XU��������

3UHFDPEULDQ
0HWDPRUSKLF� URFNV�RI�SUHVXPDEO\�3UHFDPEULDQ�DJH� LQ� WKH�6RXWKHUQ�=RQH� LQ�

7XUNH\�DUH�UHSRUWHG�RQO\�IURP�WKH�DOSLQH�FU\VWDOOLQH�FRPSOH[HV�VXFK�DV�WKH�0HQGHUHV�
0DVVLI� �'RUD� HW� DO��� ������ DQG� %LWOLV�0DVVLI� �*RQFXRJOX� DQG� 7XUKDQ�� ������� ,Q� ERWK�



FDVHV��WKH�DOSLQH�PHWDPRUSKLVP�KDV�DOPRVW�FRPSOHWHO\�RYHUSULQWHG�WKH�LQGLFDWLRQV�RI�
HDUOLHU�HYHQWV�DQG�WKH�LVRWRSLF�DJH�GDWD�LV�WRR�OLPLWHG�WR�GUDZ�D�FRQFOXVLYH�SLFWXUH��

)LJXUH��� /RFDWLRQV�RI�WKH�VWXGLHG�/RZHU�3DOHR]RLF�RXWFURSV�LQ�VRXWKHUQ�7XUNH\��7KH�QXPEHUV�RQ�
WKH�PDS�LQGLFDWH�WR�WKH�JHQHUDOL]HG�FROXPQDU�VHFWLRQV�RQ�)LJ����

,Q� WKH�0HQGHUHV�0DVVLI� �)LJ����� UDGLRPHWULF� GDWD� DQG� WKH� SUHVHQFH� RI� VRPH�
UHOLFW� SKDVHV� �'RUD� HW� DO��� ������ LQGLFDWH� WR� D� +LJK� *UDGH� PHWDPRUSKLVP� RI� 3DQ�
$IULFDQ� DJH�� 8VLQJ� FRPELQHG� &RPSVWRQ�-HIIHU\� 	� 1LFROD\VHQ� GLDJUDP� 6DWLU� DQG�
)ULHGULFKVHQ� ������� VXJJHVW� D� GHSRVLWLRQDO� DJH� RI� ���0D� IRU� WKH� SURWROLWKV� RI� WKH�
�FRUH��JQHLVVHV� 7KH�ILUVW�PHWDPRUSKLF�HYHQW�LQ�WKH�PLJPDWLWLF�JQHLVVHV��HYLGHQFHG�E\�
D�5E�6U�ZKROH� URFN� LVRFKURQH�RI� FD����0D� LV� UHJDUGHG�E\� WKH� VDPH�DXWKRUV�DV� WKH�
WLPH� RI� WKH� 3DQ�$IULFDQ� +LJK� *UDGH�0HWDPRUSKLVP�� 'RUD� HW� DO�� ������� FRQILUP� WKLV�
VXJJHVWLRQ� E\� DGGLWLRQDO� 5E�6U� DJH� GDWD�� 9HU\� UHFHQWO\�� +HW]HO� DQG� 5HLVFKPDQQ�
������� KDYH� UHSRUWHG� IURP� WKH� DXJHQ�JQHLVVHV� 3E�3E� VLQJOH� ]LUFRQ� DJHV� RI� ���0D�
GHPRQVWUDWLQJ�D�3DQ�$IULFDQ�LJQHRXV�DFWLYLW\�

,Q� WKH� %LWOLV� 0DVVLI� �)LJ����� WKH� EDVHPHQW� XQLW� FRPSULVHV� SDUD�JQHLVVHV��
PLJPDWLWHV�� DPSKLEROLWHV�� PLFDVFKLVWV� DQG� RUWKR�JQHLVVHV� �*RQFXRJOX� DQG� 7XUKDQ��
�������%DQGV�DQG�OHQVHV�RI�N\DQLWH�HFORJLWHV�DUH�IRXQG�DV�PLQRU�LQWHUFDODWLRQV�ZLWKLQ�



WKH�JQHLVVHV� �2ND\�HW� DO��� �������7KH�EDVHPHQW�XQLW� LV� XQFRQIRUPDEO\�RYHUODLQ�E\�D�
ORZ�JUDGH� PHWDPRUSKLF� VHTXHQFH� RI� (DUO\� 3DOHR]RLF� DJH�� ZKLFK� FRQVWLWXWHV� PDLQO\�
PHWDFODVWLFV� DQG� UHFU\VWDOOL]HG� OLPHVWRQHV�� 7KH� SUH�(DUO\� 3DOHR]RLF� DJH� RI� WKH�
EDVHPHQW�LV�GRFXPHQWHG�E\�WKH�SUHVHQFH�RI�+7�+3�PHWDPRUSKLF�FODVWV�DQG�SHEEOHV�
LQ�WKH�EDVDO�FRQJORPHUDWHV�RI D�FODVWLF�VHTXHQFH�WR�WKH�QRUWK�RI�0XWNL�LQ�%LWOLV�0DVVLI�
�0H\GDQ� )RUPDWLRQ�� *RQFXRJOX� DQG� 7XUKDQ�� ������ WKDW� FRUUHODWH� ZHOO� WR� /RZHU�
&DPEULDQ�FODVWLFV�RI�WKH�QRQ�PHWDPRUSKLF�VHTXHQFHV�LQ�WKH�$UDELDQ�$XWRFKWKRQ�

,Q�WKH�1RUWKHUQ�$UDELDQ�SODWIRUP��RQ�WKH�RWKHU�KDQG��WKH�DFFUHWLRQ�DQG�FROOLVLRQ�
RI�PLFURFRQWLQHQWV�FHDVHG�DW�DSSUR[LPDWHO\�����0D�DQG�WKH�ODWHVW�3UHFDPEULDQ�SHULRG�
LV� PDLQO\� FKDUDFWHUL]HG� E\� WUDQVSUHVVLRQDO� HYHQWV� �+XVVHLQL�� ������� ,W� LV� FRPPRQO\�
DFFHSWHG� WKDW� GXULQJ�3UHFDPEULDQ� WLPH� WKH�6RXWKHUQ =RQH�ZLWK�0HQGHUHV� DQG�%LWOLV�
0DVVLIV� ZHUH� SDUWV� RI� WKH� SHUL�*RQGZDQDQ� FUDWRQ� DQG� VHSDUDWHG� IURP� WKH� QRUWKHUQ�
FRQWLQHQW� E\� WKH� LQWHUYHQLQJ� ,DSHWXV� 2FHDQ�� 7KH� RQO\� H[FHSWLRQ� WR� WKLV� LGHD� LV� WKH�
LQWHUSUHWDWLRQ�RI�.U|QHU�DQG�6HQJ|U��������VXJJHVWLQJ�WKDW�WKH 7DXULGHV�ZHUH�DWWDFKHG�
WR� WKH� $QJRUD� FUDWRQ� RI� 6LEHULD� GXULQJ� 9HQGLDQ�� 7KH� QRQ�PHWDPRUSKLF� WR� VOLJKWO\�
PHWDPRUSKLF� SUH�(DUO\� 3DOHR]RLF� URFN�XQLWV� RI� WKH� 6RXWKHUQ� =RQH� RFFXUV� LQ� WKH�
7DXULGHV�� 6(� $QDWROLD� DQG� -RUGDQ� DQG� PDLQO\� FRQVLVW� RI� WHUUHVWULDO� FODVWLFV� DQG�
YROFDQLFV�

,Q�6(�$QDWROLD��LQ�WKH�FHQWUDO�SDUW��'HULN�DUHD��)LJ����FROXPQ����WKH�ORZHUPRVW�
XQLW�FRQVLVWV�RI�VXEPDULQH� ODYDV�DQG�S\URFODVWLFV�RI� LQWHUPHGLDWH�FRPSRVLWLRQ��ZKLFK�
DOWHUQDWH�ZLWK� UHG�HSLFODVWLFV�DQG�VKDOHV�RI�SUHVXPDEO\� ,QIUDFDPEULDQ�DJH��7KLV�XQLW�
FRPSULVHV�UHG�JUHHQ�FRORUHG�DQGHVLWHV��DJJORPHUDWHV�DQG�WXIIV��LQFOXGLQJ�SLOORZ�ODYDV�
RI�DQGHVLWLF�VSLOLWLF�FRPSRVLWLRQ��7KH�YROFDQLF�DQG�YROFDQLFODVWLF�URFNV�UHDFK�XS�WR�����
P�LQ�WKLFNQHVV�DQG�DUH�KLJKO\�DOWHUHG��7KH\�DUH�IROORZHG�E\�DOOXYLDO�IDQ�DQG�IOXYLDWLOH�
W\SH�LQWUDFRQWLQHQWDO�VHGLPHQWV��7KH�SUHVHQFH�RI�VRPH�FRDVWDO�VHGLPHQWV�DQG�SLOORZ�



ODYDV� LQGLFDWH� WR� D� FRQWHPSRUDQHRXV� VKDOORZ�PDULQH� GHSRVLWLRQ�� 7KH� UHG�JUHHQ�
VDQGVWRQH� DQG�PXGVWRQH� LQWHUOD\HUV� DUH� �����P� WKLFN�� 7KH�DPRXQW� RI� YROFDQLFODVWLF�
DQG� VHGLPHQWDU\� URFNV� JUDGXDOO\� LQFUHDVH� WRZDUGV� WKH� WRS� RI� WKH� IRUPDWLRQ�� 7KH�
,QIUDFDPEULDQ�URFN�XQLWV�LQ�ZHVWHUQ�6(�$QDWROLD��$PDQRV�DQG�$GÕ\DPDQ�DUHDV��)LJ�����
FROXPQV������DQG����VOLJKWO\�GLIIHU�IURP�WKRVH�LQ�WKH�FHQWUDO�SDUW�ZKHUH�YROFDQLF�URFNV�
DUH� PLVVLQJ� DQG� DQ� DOWHUQDWLRQ� RI� JUHHQ�GDUN� JUD\� YROFDQRJHQLF� VDQGVWRQHV� DQG�
VKDOHV� GRPLQDWHV�� 7KH� VDQGVWRQHV� DUH� WKLQ�PHGLXP� EHGGHG�� ULFK� LQ�PLFD� DQG� VLOLFD�
FHPHQWHG��7UDQVLWLRQV� WR�SXUH�TXDUW]LWHV�DQG�D�ZHOO�GHYHORSHG�VODW\� FOHDYDJH� LQ� WKH�
VKDOHV� DUH� FRPPRQ� IHDWXUHV�� ,Q� WKH� ZHVWHUQ� 6(� $QDWROLD� WKH�
3UHFDPEULDQ�,QIUDFDPEULDQ� XQLWV� DUH� GHSRVLWHG� FRPSOHWHO\� LQ� LQWUD�FUDWRQLF� VKDOORZ�
PDULQH�FRQGLWLRQV�

,Q� WKH� 7DXULGHV�� WKH� ORZHUPRVW� SDUW� RI� WKH� ,QIUDFDPEULDQ� VHTXHQFH� LV�
UHSUHVHQWHG�E\� UK\ROLWHV�DQG� UK\ROLWLF� WXIIV� IROORZHG�E\�DQ�DOWHUQDWLRQ�RI�DUNRVHV�DQG�
VKDOHV��)LJ����FROXPQV��������DQG������8SZDUGV�IROORZV�YDULFRORUHG�VWURPDWROLWLF�DQG�
FKHUW\� OLPHVWRQHV� LQWHUOD\HUHG� ZLWK� VDQGVWRQHV� DQG� VKDOHV� �.R]OX� DQG� *RQFXRJOX��
������� 7KH� ORZHU� DQG� PLGGOH� SDUW� RI� WKH� VXFFHVVLRQ� FRQWDLQ� IHOVLF�LQWHUPHGLDWH�
YROFDQLF�URFNV�DQG�KLJKO\�DOWHUHG�WXIILWHV��7KH�XS�WR������P�WKLFN�VHTXHQFH�LV�VOLJKWO\�
PHWDPRUSKLF� DQG� XQFRQIRUPDEO\� RYHUODLQ� E\� ODWH� /RZHU� WR� HDUO\� 0LGGOH� &DPEULDQ�
FODVWLFV�� 6HGLPHQWRORJLFDO� GDWD� VXJJHVW� WKDW� GXULQJ� WKH� ODWHVW� 3UHFDPEULDQ�(DUOLHVW�
&DPEULDQ� WLPH� LQ� WKH�6RXWKHUQ� =RQH� WKH� 3DQ�$IULFDQ� FRQVROLGDWHG�1:�*RQGZDQDQ�
SHULFUDWRQLF�PDUJLQ�ZDV�ULIWHG�E\�EDFN�DUF�H[WHQVLRQ�RU�WUDQVWHQVLRQ��

,Q� WKH� QRUWKZHVWHUQ� SDUW� RI� WKH� $UDELDQ� 3HQLQVXOD� �-RUGDQ� DQG� (J\SW�� WKH�
,QIUDFDPEULDQ� GHSRVLWV� DUH� FKDUDFWHUL]HG� E\� V\Q�ULIW� VHTXHQFHV� FRQVLVWLQJ�PDLQO\� RI�
WHUUHVWULDO�FODVWLFV��ZKHUHDV� LQ� WKH�QRUWKHDVWHUQ�SDUW� �,UDQ�DQG�1(�$UDELD�� WKH�V\Q�ULIW�



VHGLPHQWV�DUH�DVVRFLDWHG�ZLWK�D�WUDQVJUHVVLYH�UHJUHVVLYH�PDULQH�VHTXHQFH��+XVVHLQL��
������

&DPEULDQ
6WUDWLJUDSK\�DQG�IDXQD�RI�WKH�&DPEULDQ�IRUPDWLRQV�LQ�WKH�6RXWKHUQ�=RQH�LQ�WKH�

7DXULGHV�%HOW�KDV�EHHQ�UHFHQWO\�UHYLHZHG�E\�'HDQ�HW�DO����������7KH�ORZHU�LQWHUYDO�RI�
WKH�&DPEULDQ�FRQVLVWV�RI�D�WKLFN�VHTXHQFH�RI�FURVV�EHGGHG�TXDUW]�DUHQLWHV��ZKLFK�DUH�
LQWHUSUHWHG�DV�EHDFK�GHSRVLWV�� ,W� LV� WUDQVJUHVVLYHO\�RYHUODLQ�E\�FDUERQDWHV� �dDO�7HSH�
)RUPDWLRQ���7KH�FDUERQDWHV�FRQVLVW�RI� IURP�ERWWRP�WR� WRS��GRORPLWH��EODFN� OLPHVWRQH��
OLJKW� JUD\� OLPHVWRQH�DQG� UHG� QRGXODU� OLPHVWRQH�PHPEHUV�� 7KH� ³OLJKW� JUD\� OLPHVWRQH´�
PHPEHU� IURP� WKH� dDO� 7HSH� W\SH�ORFDOLW\� �)LJ�� ��� FROXPQ� ���� FRQWDLQ� D� VPDOO� VKHOO\�
DVVHPEODJH�RI�ODWH�/RZHU�&DPEULDQ�� HDUO\�0LGGOH�&DPEULDQ��6DUPLHQWR�HW�DO����������
ZKHUHDV� WULORELWH�DQG�FRQRGRQW�DJHV�REWDLQHG� IURP� WKH�RYHUO\LQJ� ³QRGXODU� OLPHVWRQH´�
PHPEHU� LQGLFDWH� D� GLDFKURQRXV� QDWXUH� DQG� \RXQJLQJ� IURP� QRUWK� WR� VRXWK� �LQ� WKH�
QRUWKZHVW��ORZHUPRVW�0LGGOH�&DPEULDQ�LQ�WKH�FHQWUDO�SDUW�PLGGOH�0LGGOH�&DPEULDQ��LQ�
WKH� IXUWKHU� VRXWK� PLGGOH� WR� ODWH� 0LGGOH� &DPEULDQ� �'HDQ� HW� DO��� ������� 5HFHQW� GDWD�
�*RQFXRJOX�DQG�.R]XU��������D�DQG�E��KDV�VKRZQ�WKDW�LQ�WKH�HDVWHUQ�FHQWUDO�SDUW�DQG�
LQ�WKH�VRXWK��(DVWHUQ�7DXULGHV�DQG�$QDPXU�$ODQ\D�DUHDV��)LJ�����FROXPQV������DQG���
UHVSHFWLYHO\�� WKH�GHSRVLWLRQ�RI� WKH� ³QRGXODU� OLPHVWRQH´�PHPEHU�PD\� UHDFK�XS� WR� WKH�
ODWH� &DPEULDQ� DQG� WKHUH� LV� QR� GHSRVLWLRQDO� EUHDN� GXULQJ� WKH� ODWH� &DPEULDQ�� 7KH�
TXDUW]LWHV�DW�WKH�ORZHU�LQWHUYDO�RI�WKH�&DPEULDQ�VXFFHVVLRQV�FDQ�EH�FRQVLGHUHG�DV�WKH�
HDUOLHVW� 3DOHR]RLF� WUDQVJUHVVLRQ� RQWR� WKH� *RQGZDQDQ� 3ODWIRUP�� 7KH� QRGXODU�
OLPHVWRQHV�DW�WKH�WRS��RQ�WKH�RWKHU�KDQG��PDUN�WKH�VXGGHQ�FKDQJH�IURP�SODWIRUPDO�WR�
GHHSHU�PDULQH�FRQGLWLRQV�LQGLFDWLQJ�WKH�SUHVHQFH�RI�D�GHHSHQLQJ�EDVLQ�WR�WKH�QRUWK�RI�
WKH� SODWIRUP�� $� YHU\� WKLFN� VLOLFLFODVWLF� XQLW� �6H\GLúHKLU� )RUPDWLRQ�� WKDW� VXFFHHGV� WKH�



&DPEULDQ�FDUERQDWHV�LV�PLGGOH�0LGGOH�&DPEULDQ�WR�/DWH"�$UHQLJ�LQ�DJH��$FFRUGLQJ�WR�
'HDQ�HW�DO�� ������� WKH� ODWH�0LGGOH�&DPEULDQ�VLOLFLFODVWLFV�DUH�PDLQO\� UHVWULFWHG� WR� WKH�
QRUWK�ZKHUHDV�EDQGV�DQG� OHQVHV�RI�QRGXODU� OLPHVWRQHV�ZHUH�GHVFULEHG� LQ� WKH�VRXWK��
'HDQ�DW�DO� ������� IXUWKHU�VXJJHVWV�D�FRPELQDWLRQ�RI�D�JHQHUDO� UHJUHVVLRQ�ZLWK�ZHDN�
WRSRJUDSKLF� GLIIHUHQWLDWLRQ� DW� WKH� HQG� RI� &DPEULDQ� LQ� WKH� 7XUNLVK� SDUW� RI� 1:�
*RQGZDQD��

)LJXUH� �� *HQHUDOL]HG� FROXPQDU� VHFWLRQV� RI� WKH� /RZHU� 3DOHR]RLF� URFNV� LQ� VRXWKHUQ� 7XUNH\��
/RFDWLRQV�RI�WKH�VHFWLRQV�DUH�JLYHQ�LQ�)LJXUH���

,Q� 6(�$QDWROLD &DPEULDQ� XQLWV� FURS� RXW� LQ� ILYH� DQWLFOLQDO� VWUXFWXUHV� �)LJ�� ���
FROXPQV� �� WR� ���� 7KH\� FRPPRQO\� VWDUW� ZLWK� EDVDO� FODVWLFV�� IROORZHG� E\� DQ� LQWHUYDO�
FRQVLVWLQJ�RI�VDQGVWRQH��VDQG\�OLPHVWRQH��VKDOH�DQG�VLOWVWRQH�DOWHUQDWLRQV��$W�WKH�WRS��
WKH� XQLW� LV� UHSUHVHQWHG� E\� FRDUVH� JUDLQHG� DQG� KXPPRFN\�W\SH� FURVV�EHGGHG�
VDQGVWRQHV� ZLWK� TXDUW]� FRQJORPHUDWHV�� 7KH� GHSRVLWLRQ� RI� WKH� EDVDO� SDUW� LV�
FKDUDFWHUL]HG� E\� D� VKDOORZ�PDULQH� WUDQVJUHVVLRQ�� WUDQVLWLRQDO� WR� FRDVWDO� WLGDO�IODW�
GHSRVLWV� RI� WKH� PLGGOH� SDUW�� 7KH� XSSHU� SDUW� RI� WKH� VHTXHQFH� LV� LQWHUSUHWHG� DV� D�
UHJUHVVLYH� SURGXFW� RI� DQ� HROLDQ� HQYLURQPHQW�� 7KH� DJH� GDWD� LV� IURP� OLPHVWRQH�
LQWHUOD\HUV� LQ� WKH� VRXWKHDVWHUQPRVW� RXWFURSV� LQ� 7XUNH\� ZKHUH� $UFKDHRF\DWKXV
IUDJPHQWV�ZHUH�UHSRUWHG��7KH�VXFFHHGLQJ�FDUERQDWHV�DUH�FRPSRVHG�RI�VDQG\�FOD\H\�
GRORPLWHV�� IROORZHG�E\� WKLFN�EHGGHG�GRORPLWHV�ZLWK�FKHUW�QRGXOHV��7KH�XSSHU� LQWHUYDO�



FRQVLVWV�RI�D������P�WKLFN�LQWHUYDO�UHSUHVHQWHG�E\�QRGXODU�OLPHVWRQHV��7KH�OLPHVWRQHV�
LQ� WKH� XSSHU� SDUW� RI� WKH� VHTXHQFH� DUH� ULFK� LQ� WULORELWHV�� EUDFKLRSRGV� DQG� DFULWDUFKV��
\LHOGLQJ�D�0LGGOH�&DPEULDQ�DJH��7KLV�IRUPDWLRQ� LV� LQWHUSUHWHG�DV�SURGXFW�RI�D�PDULQH�
WUDQVJUHVVLRQ� DQG� VWDEOH� SODWIRUP� GHSRVLWLRQ�� $� GLDFKURQRXV� \RXQJLQJ� WRZDUGV� HDVW�
VXJJHVWV� WKDW� WKH� WUDQVJUHVVLRQ�GXULQJ�0LGGOH�&DPEULDQ�ZDV� IURP�ZHVW� WR�HDVW��7KH�
FDUERQDWHV� DUH� VXFFHHGHG� E\� DQ� LQWHUOD\HULQJ� RI� QRGXODU� OLPHVWRQH� DQG� VKDOH� DQG�
FRQWLQXH� ZLWK� DOWHUQDWLQJ� VKDOH�� VLOWVWRQH� DQG� VDQGVWRQH�� 7KH� PLFDFRXV� VDQGVWRQHV�
GLVSOD\� ULSSOH�PDUNV� DQG� FURVV�ULSSOH� ODPLQDWLRQ�� 7KH� EDVDO� QRGXODU� OLPHVWRQHV��
DOWHUQDWLQJ ZLWK� VKDOHV� DUH� ULFK� LQ� WULORELWHV�� EUDFKLRSRGV� DQG� FULQRLGV� RI� 0LGGOH�
&DPEULDQ� DJH� �'HDQ� HW� DO��� ������� ,W� LV� LPSOLHG� WKDW� WKH� GHSRVLWLRQ� KDV� VWDUWHG� LQ� D�
VORZO\�GHHSHQLQJ�HQYLURQPHQW� IROORZHG�E\�EDVLQDO� GHSRVLWLRQ��7KH�XSSHU�SDUW� RI� WKH�
VHTXHQFH��KRZHYHU��LV�WXUELGLWLF�DQG�LQWHUSUHWHG�DV�WKH�SURGXFW�RI�ORFDO�UHJUHVVLYH�GHOWD�
FRPSOH[HV�� ,Q� FRQFOXVLRQ�� ODWH� /RZHU� &DPEULDQ�8SSHU� &DPEULDQ� SHULRG� LQ� WKH�
6RXWKHUQ� =RQH� LV� GHVLJQDWHG� E\� D� UHJLRQDO� WUDQVJUHVVLRQ� IURP� QRUWKZHVW�� 7KH�
GLDFKURQRXV� \RXQJLQJ� RI� SODWIRUP� WR� GHHS� PDULQH� FDUERQDWHV� WRZDUGV� VRXWKHDVW�
VXJJHVWV� D� UDSLG� VXEVLGHQFH� DQG� KHQFH� RSHQLQJ� RI� D� UHODWLYHO\� GHHS� EDVLQ� WR� WKH�
QRUWKZHVW� RI� $UDELDQ�7DXULGH� SODWIRUP� WKDW� VHSDUDWHG� WKH� 1RUWKHUQ� =RQH� IURP� WKH�
6RXWKHUQ� RQH�� ,W� LV� LQWHUHVWLQJ� WR� QRWH� WKDW� 'HDQ� DQG� 0RQRG� ������� FODLP� WKDW� WKH�
0LGGOH�&DPEULDQ�WULORELWH�IDXQD�ERWK�LQ�ZHVWHUQ�DQG�HDVWHUQ�SDUWV�RI�6(�$QDWROLD�DUH�
RI�0HGLWHUUDQHDQ�(XURSHDQ�W\SH�ZKHUHDV�WKH�8SSHU�&DPEULDQ�IDXQD�LQ�WKH�HDVW��1(�
,UDN�+DNNDUL�UHJLRQ��LQGLFDWHV�DQ�HDVWHUQ�$VLDQ�DIILQLW\�

0RVW�GDWD�IURP�WKH�VRXWKHUQ�$UDELDQ�3ODWIRUP�LV�IURP�WKH�FHQWUDO�6DXGL�$UDELD��
ZKHUH�/RZHU�&DPEULDQ� LV�QRW� UHSRUWHG��ZKHUHDV� WKH�0LGGOH�DQG�8SSHU�&DPEULDQ� LV�
UHSUHVHQWHG�E\�WKH�IOXYLDO�GHOWDLF�VHGLPHQWV�RI�WKH�5LVKD�)RUPDWLRQ��+XVVHLQL��������



2UGRYLFLDQ
7KH�PDLQ�EXON�RI�WKH�2UGRYLFLDQ�VXFFHVVLRQ�LQ�WKH�7DXULGHV�LV�UHSUHVHQWHG�E\�

7UHPDGRF�ORZHU�$UHQLJ� VKDOHV�VLOWVWRQHV� DOWHUQDWLQJ�ZLWK� TXDUW]LWHV� DQG� UDUH� QRGXODU�
OLPHVWRQHV� LQ� LWV� ORZHU� SDUW� �6H\GLVHKLU� )RUPDWLRQ��� DQG� ZDV� GDWHG� E\� WULORELWHV��
JUDSWROLWHV��FRQRGRQWV�DQG�DFULWDUFKV��,Q�LWV�KLJKHU�SDUWV�6H\GLVHKLU�)RUPDWLRQ�FRQWDLQV�
³&UX]LDQD�%HGV´��H�J��ZLWK�&UX]LDQD�UXJRVD LQ�.HPHU�DUHD���7KH�XSSHUPRVW�LQWHUYDO�RI�
WKH�2UGRYLFLDQ�VHTXHQFH�FRQVLVWV�RI� OLPHVWRQHV�ZLWK�HFKLQRGHUP� IUDJPHQWV� IROORZHG�
E\�UHHIDO� OLPHVWRQHV�ZLWK� WULORELWHV�DQG�FRQRGRQWV�DQG�VKDOHV�ZLWK�DFULWDUFKV�RI�HDUO\�
XSSHU� $UHQLJ� DJH� �6RERYD� )RUPDWLRQ�� 'HDQ� DQG� 0RQRG�� ������� ,Q� D� UHFHQW� ZRUN��
6DUPLHQWR� HW� DO�� ������� IRXQG� ODWH� 'DUULZLOLDQ� FRQRGRQWV� LQ� WKH� XSSHU� SDUW� RI� WKH�
6H\GLVHKLU�)RUPDWLRQ�LQ�WKH�6LOLINH��2YDFÕN��DUHD��)LJ�����FROXPQ�����LQGLFDWLQJ�WKDW�WKH�
GHSRVLWLRQ�KDV�FRQWLQXHG�LQ�WKH�PLGGOH�2UGRYLFLDQ����7KH�VXFFHVVLRQ�LV�LQWHUSUHWHG�DV�D�
GHHS�ZDWHU�VLOLFLFODVWLF�GHSRVLWLRQ� LQ�D�QRUWK�IDFLQJ�EDVLQ��7RZDUGV� WKH�HQG�RI�$UHQLJ�
DQG� ORFDOO\� GXULQJ� WKH� HDUO\� 0LGGOH� 2UGRYLFLDQ� WKH� GHSRVLWLRQ� RI� VKDOORZ�PDULQH� WR�
UHHIDO�OLPHVWRQHV�PD\�VXJJHVW�D�UHJUHVVLRQ��7KH�PRQRWRQRXV�GHSRVLWLRQ�GXULQJ�(DUO\�
2UGRYLFLDQ� LQGLFDWHV� WKDW� WKHUH� ZHUH� QR� LPSRUWDQW� FKDQJHV� LQ� WKH� GHSRVLWLRQDO�
HQYLURQPHQW� EHWZHHQ� /DWH &DPEULDQ� DQG� (DUO\� 2UGRYLFLDQ�� ,Q� WKH� 7DXULGHV�� DQ�
LPSRUWDQW�KLDWXV� VHSDUDWHV� WKH�(DUO\�0LGGOH�2UGRYLFLDQ� IURP�/DWH�2UGRYLFLDQ��8SSHU�
2UGRYLFLDQ�LV�WRWDOO\�PLVVLQJ�LQ�WKH�+DGLP�DUHD��)LJ������2]JXO���������,W�KDV�RQO\�EHHQ�
GHVFULEHG�IURP�WKH�.HPHU��'HDQ�HW�DO���������VRXWKZHVWHUQ�7DXULGHV��)LJ�����FROXPQ�
���� DQG� 6DLPEH\OL� �HDVWHUQ� 7DXULGHV�� )LJ�� ��� FROXPQ� ��� ZKHUH� FRDUVH�JUDLQHG�
VDQGVWRQHV�� VLOWVWRQHV� DQG� VLOW\� VKDOHV� XQFRQIRUPDEO\� RYHUOLH� WKH� /RZHU� 2UGRYLFLDQ�
XQLWV��'HDQ�HW�DO���������������UHSRUWHG�WULORELWHV�RI�VRXWKHUQ�FHQWUDO�(XURSHDQ�DIILQLW\�
WRJHWKHU� ZLWK� SRRUO\� SUHVHUYHG� DFULWDUFKV� DQG� VSRURPRUSKV� RI� $VKJLOO� DJH� IURP� WKLV�
XQLW��



7KH�/RZHU�2UGRYLFLDQ�VXFFHVVLRQ� LQ�6(�$QDWROLD�FRQWDLQ� LQ� LWV� ORZHU� LQWHUYDO�
VKDOHV� DQG� VLOWVWRQHV� LQWHUOD\HUHG� ZLWK� TXDUW]�DUHQLWHV�� 7KH� XSSHU� LQWHUYDO� LV�
UHSUHVHQWHG�E\�DQ�DOWHUQDWLRQ�RI�TXDUW]�VDQGVWRQHV�ZLWK�ULSSOH�PDUNV�DQG�ZRUP�WXEHV�
DQG�WKLQ�EHGGHG�GDUN�VKDOHV��)RVVLO�GDWD�IURP�WKH�VXUIDFH�DQG�VXEVXUIDFH�HYLGHQFHV�D�
7UHPDGRF�$UHQLJ� GHSRVLWLRQDO� DJH� �%R]GRJDQ� HW� DO��� ������� 7KH� GHSRVLWLRQ� RI� WKLV�
SHULRG� KDV� VWDUWHG� LQ� VKDOORZ�PDULQH� DQG� FRQWLQXHG� LQ� GHHS�PDULQH� HQYLURQPHQW�� ,Q�
WKH�FHQWUDO�SDUW�RI�6(�$QDWROLD�WKH�7UHPDGRF�$UHQLJ�GHSRVLWV�DUH�QRW�UHSUHVHQWHG��,Q�
WKH� VRXWKZHVW� �8UID� UHJLRQ�� WKH� VXEVXUIDFH� GDWD� LQGLFDWH� WR� D� UHGXFWLRQ� RI� WKH�
WKLFNQHVV�� ,W� LV�DVVXPHG� WKDW� WKH�YDULDWLRQV� LQ� WKH� WKLFNQHVV�DUH�PDLQO\�FRQWUROOHG�E\�
HURVLRQ� DQG� IRUPDWLRQ� RI� SDOHRWRSRJUDSKLF� KLJKV�� /RZHU� 2UGRYLFLDQ� GHSRVLWV� DUH�
IROORZHG� E\� DQ� DOWHUQDWLRQ� RI� GDUN� VKDOHV� DQG� VLOWVWRQHV� LQ� WKH� ORZHU� LQWHUYDO��
VDQGVWRQHV�DQG�VKDOHV�ZLWK� ORFDO�VXEPDULQH� ODYDV� LQ� WKH�PLGGOH�DQG�XSSHU� LQWHUYDOV��
7KH� ORZHUPRVW� OD\HUV�RI� WKLV�XQLW� LV�.DUDGRF� LQ�DJH� �'HDQ�DQG�0RQRG���������ZKLFK�
ZRXOG� LQGLFDWH� D� QRQ�GHSRVLWLRQDO� SHULRG� GXULQJ� 0LGGOH� 2UGRYLFLDQ�� ,Q�
VRXWKHDVWHUQPRVW�SDUW�RI�7XUNH\��KRZHYHU�7UHPDGRF�$UHQLJ�VKDOHV�LV�XQFRQIRUPDEO\�
FRYHUHG�E\�$VKJLO� VDQGVWRQHV�DQG�VKDOHV��7KH� WRSPRVW� LQWHUYDO�RI� WKH�2UGRYLFLDQ� LQ�
$PDQRV� DUHD� FRQVWLWXWHV� SRRUO\� VRUWHG� JODFLDO� FRQJORPHUDWHV� ZLWK� VLOWVWRQH� DQG�
PXGVWRQH� LQWHUOD\HUV� �%R]GRJDQ�HW� DO��� ������� ,W� LV� DVVXPHG� WKDW� WKH�GHSRVLWLRQ� KDV�
VWDUWHG�ZLWK�SODWIRUP�W\SH�VKDOORZ�PDULQH�FRQGLWLRQV�IROORZHG�E\�UHJUHVVLYH�VHTXHQFHV�
UHSUHVHQWLQJ�GHOWDLF�HQYLURQPHQWV��%R]GRJDQ�DQG�(UWXJ���������7KH�XSSHU�SDUW�RI�WKH�
VHTXHQFH�LV�FKDUDFWHUL]HG�E\�VKDOORZ�PDULQH�GHSRVLWV��

,Q� -RUGDQ�DQG�QRUWKZHVWHUQ�6\ULD�� /RZHU�2UGRYLFLDQ� LV�PDLQO\� FKDUDFWHUL]HG�
E\� FRDUVH� JUDLQHG� VDQGVWRQHV� RI� PRUH� SUR[LPDO� IDFLHV�� ZKHUHDV� GXULQJ� /DWH�
2UGRYLFLDQ� DW� OHDVW� WZR� UHJUHVVLYH� F\FOHV� DUH� UHFRUGHG� �+XVVHLQL�� ������� 7KH�
VWUDWLJUDSKLF�KLDWXVHV��XQFRQIRUPLWLHV�DQG�LUUHJXODU�GLVWULEXWLRQ�RI�WKH�2UGRYLFLDQ�XQLWV�



LQ� WKH� 6RXWKHUQ� =RQH�PD\� EH� DVFULEHG� WR� JODFLR�HXVWDWLF� VHD�OHYHO� FKDQJHV� RI� /DWH�
2UGRYLFLDQ�DJH�LQ�WKH�1:�*RQGZDQD�PDUJLQ��$Q�DOWHUQDWLYH�LQWHUSUHWDWLRQ�LV�SURSRVHG�
E\�%R]GRJDQ�DQG�(UWXJ� �������VXJJHVWLQJ� WKDW� WKH� IDFLDO�GLIIHUHQFHV� LQ� WKH�HDVW�DQG�
ZHVW�DUH�GXH�WR�IRUPDWLRQ�RI�D�ORFDO�XSOLIW��0DUGLQ�.DKWD�+LJK��GXULQJ�WKLV�SHULRG�LQ�WKH�
FHQWUDO�6(�$QDWROLD�

6LOXULDQ
%RWK� LQ� WKH� QRUWKHUQ� DQG� VRXWKHUQ� DUHDV� WKH� 2UGRYLFLDQ� XQLWV� DUH�

XQFRQIRUPDEO\�RYHUODLQ�E\�/RZHU�6LOXULDQ�FRDUVH�FODVWLFV��(DUO\�6LOXULDQ�SHULRG� LQ�WKH�
6RXWKHUQ� =RQH� LQ� 7DXULGH� XQLW� LV� FKDUDFWHUL]HG� E\� D� WUDQVJUHVVLRQ� RQ� WKH� /RZHU�
2UGRYLFLDQ�XQLWV��UHSUHVHQWHG�E\�FODVWLFV�IROORZHG�VXFFHVVLYHO\�E\�WKH�GHYHORSPHQW�RI�
JUDSWROLWLF� EODFN� VKDOHV�� /RFDO� YROFDQLF� DFWLYLW\� LV� UHFRUGHG� LQ� WKH� VRXWKZHVWHUQ� DQG�
HDVWHUQ�7DXULGHV�� ,Q� WKH� FHQWUDO� DQG�HDVWHUQ�7DXULGHV� �2YDFÕN� DQG�)HNH� (��7DXUXV�
DUHDV�� )LJ�� ��� FROXPQV� �� DQG� �� UHVSHFWLYHO\�� 6LOXULDQ� VXFFHVVLRQV� VWDUW� ZLWK� UHG�
FRORUHG�� FURVV�EHGGHG� FRQJORPHUDWHV� DQG� FRDUVH�JUDLQHG� VDQGVWRQHV�� 7KH� FRDUVH�
JUDLQHG� ORZHU� LQWHUYDO� FRQWDLQV� ZHOO�URXQGHG� JUDQLWLF� DQG� PHWDPRUSKLF� SHEEOHV�
LQGLFDWLQJ� WR�D�VRXUFH�DUHD�PDGH�XS�RI�FU\VWDOOLQH�EDVHPHQW� URFNV��7KLV� ILQGLQJ� LV�RI�
FULWLFDO� LPSRUWDQFH��DV�LW�FOHDUO\�LQGLFDWHV�WR�D�FU\VWDOOLQH�VRXUFH�DUHD��ZKLFK�GRHV�QRW�
RXWFURS� WKH� 7DXULGHV�� 7KH� FODVWLF�GRPLQDWHG� ORZHU� IRUPDWLRQ� �+DOLW\D\OD� )P��� JUDGH�
XSZDUG� LQWR� D� JUD\� VKDOH�VDQGVWRQH� LQWHUEHGGLQJ�� IROORZHG� E\� ODPLQDWHG� *UDSWROLWH�
EHDULQJ�EODFN� VKDOHV� �3XVFXWHSH�6KDOH�)P���ZLWK� UDUH�2UWKRFHUDV�EHDULQJ� OLPHVWRQH�
LQWHUOD\HUV� �<XNDUÕ\D\OD� )P���� 7KH� XSSHU� LQWHUYDO� RI� WKH� XQLW� FRPSULVHV� ELRWXUEDWHG�
VKDOHV� DOWHUQDWLQJ� ZLWK� VLOWVWRQHV� �*XO�� ������� 7KH� KHWHURPHWULF� VDQGVWRQHV� RI� WKH�
+DOLW\D\OD�)P��FRQWDLQ�IHZ�DFULWDUFKV�RI�SRVW�5KXGGRQLDQ�DJH��ZKHUHDV�IURP�WKH�EODFN�
VKDOHV� LQ� WKH� XSSHU� LQWHUYDO� RI� WKH� 3XVFXWHSH� 6KDOH� )P�� $HURQLDQ� DJHV�� EDVHG� RQ�



JUDSWROLWHV�DQG�DFULWDUFKV�ZHUH� UHSRUWHG� �2]JXO� HW� DO��� ������EDVHG�RQ�0RQRJUDSWXV�
FRQYROXWXV��PLGGOH�$HURQLDQ��'HDQ�HW�DO�� ��������KLJKHU�$HURQLDQ���7KH� ORZHU�SDUW�RI�
WKH� <XNDUÕ\D\OD� )P��� ZKHUH� ³2UWKRFHUDV� /LPHVWRQHV´� GRPLQDWH�� 'HDQ� DQG� 0RQRG�
������� VXJJHVW� D� ODWH�$HURQLDQ� DJH�� KRZHYHU�*RQFXRJOX� DQG�.R]XU� ������D�� IRXQG�
FRQRGRQWV�RI�3WHURJQDWKRGXV�DPRUSKRJQDWKRLGHV�=RQH�LQGLFDWLQJ�D�ODWHVW�/ODQGRYHU\�
HDUOLHVW�:HQORFN�DJH�

,Q� WKH� ZHVWHUQ� 7DXULGHV� �$QWDO\D� 1DSSHV�� .HPHU� DUHD�� )LJ�� ��� FROXPQ� �����
*RQFXRJOX�DQG�.R]XU�� �LQ�SUHVV��FRQILUP�E\�QHZ�FRQRGRQW� ILQGLQJV� �3WHURVSDWKRGXV�
HRSHQQDWXV =RQH�� ORZHU�7HO\FKLDQ�� WKH�7HO\FKLDQ�DJH�SURSRVHG�E\�0DUFRX[� ��������
7KLV�LV�FRQILUPHG�E\�UHFHQW�ZRUN�RI�'HDQ�HW�DO���������

,Q�WKH�7DXULGHV��IRVVLOLIHURXV�0LGGOH�DQG�/DWH�6LOXULDQ�LV�RQO\�UHSRUWHG�IURP�WKH�
PRUH� RU� OHVV�PHWDPRUSKLF� XQLWV� LQ� WKH� QRUWKHUQ� DUHDV� �H�J�� )LJ�� ��� .DUDEXUXQ $UHD��
.R]XU��������.RQ\D�DUHD��*RQFXRJOX�DQG�.R]XU���������ZKHUH�EDVLQDO��VORSH�DQG�DULG�
UHHI� OLPHVWRQHV� ZHUH� UHSRUWHG�� 7KH� /XGORZ� DQG� 3ULGROL� LQ� WKHVH� QRUWKHUQ� DUHDV� DUH�
UHSUHVHQWHG� E\� VLOLFLFODVWLF� GHHS�VHD� WXUELGLWHV�ROLVWRVWURPHV� DVVRFLDWHG� ZLWK� GLVWDO�
WXUELGLWLF�GDUN�UDGLRODULWHV�DQG�025%�WR�2,%�W\SH�YROFDQLFV��7KLV�GDWD�FOHDUO\�LQGLFDWHV�
WKH�SUHVHQFH�RI�D�VXEGXFWLRQ�]RQH�WR�WKH�QRUWK�RI�WKH�7DXULGHV�GXULQJ�/DWH�6LOXULDQ�

,Q�6(�$QDWROLD��HDUO\�/RZHU�6LOXULDQ� LV�D�SHULRG�RI�QRQ�GHSRVLWLRQ�RU�HURVLRQ��
7KLFN�VDQGVWRQH�VKDOH�DOWHUQDWLRQV�RI�PLGGOH�/RZHU�6LOXULDQ�ZHUH�RQO\�SHQHWUDWHG�E\�
ZHOOV�LQ�QRUWKHUQ�6\ULD��%R]GRJDQ�HW�DO���������DQG�+DNNDUL�DUHD�LQ�6(�7XUNH\��)LJ�����
FROXPQ� ���� ,Q� D� VPDOO� LQOD\HU� LQ� 'L\DUEDNÕU�+D]UR� DUHD� �)LJ�� ��� FROXPQ� ��� EOXH�JUH\�
VKDOHV�DQG�PDUOV�ZLWK�VDQG\� OLPHVWRQHV�RI�XSSHU�:HQORFN�3ULGROL�DJH�ZHUH� UHSRUWHG�
�)RQWDLQH�HW�DO���������)RQWDLQH���������

7KH� (DUO\� 6LOXULDQ� GHHSHQLQJ� LQ� WKH� DUHD� LV� YHU\� SUREDEO\� UHODWHG� WR� WKH�
UHODWLYHO\� UDSLG�JOREDO�VHD�OHYHO�FKDQJH��ZKLFK� LV� UHSRUWHG IURP�GLIIHUHQW�SDUWV�RI�1:�



*RQGZDQD� �5XWKHUIRUG� HW� DO��� ������� 7KH� UHJLRQDO� GHSRVLWLRQDO� EUHDN� GXULQJ� (DUO\�
6LOXULDQ� LV� IROORZHG� E\� WKH�PLG� 9HQGORFNLDQ� � HDUO\� )UDVQLDQ� GHSRVLWLRQ� �VXEVXUIDFH�
GDWD� IURP� %R]GRJDQ� DQG� (UWXJ�� ������ ZKLFK� LV� UHVWULFWHG� WR� WKH� FHQWUDO� SDUW� RI� 6(�
$QDWROLD�� 0LG� 9HQGORFNLDQ� � ORZHU� *HGLQLDQ� GDUN� VKDOHV� RI� UHVWULFWHG� PDULQH�
HQYLURQPHQW� DUH� IROORZHG� E\� WLGDO�GRPLQDWHG� FODVWLFV� RI� ORZHU� *HGLQLDQ�(PVLDQ� DJH�
DQG�WKH�GHSRVLWLRQ�LV�WHUPLQDWHG�ZLWK�8SSHU�'HYRQLDQ�HYDSRULWH�EHDULQJ�GRORPLWHV�DQG�
UHSUHVHQWLQJ�D�UHJUHVVLYH��IOXYLDO��F\FOH�

+XVVHLQL� ������� FODLPV� WKDW� GXULQJ� WKH� /DWH� 2UGRYLFLDQ�(DUO\� 6LOXULDQ� WKH�
QRUWKZHVWHUQ� SDUW� RI� $UDELD� ZDV� FRYHUHG� E\� SRODU� JODFLHUV�� ZKLOH� PDUJLQDO� PDULQH�
FRQGLWLRQV� SUHYDLOHG� LQ� WKH� QRUWKHUQ� DQG� HDVWHUQ� SDUWV�� HDUO\�PLGGOH� /ODQGRYHULDQ�
WUDQVJUHVVLRQ�LQ�1�$UDELD�DQG�GHSRVLWLRQ�RI�WKLFN��RUJDQLF�ULFK�VKDOHV�RYHU�WKH�JODFLDO�
DQG�SHULJODFLDO�GHSRVLWV�LV�DVFULEHG�WR�WKH�PHOWLQJ�RI�WKH�SRODU�LFH�FDS��7KH�XSSHU�SDUW�
RI� WKH� VXFFHVVLRQ� LQ� 1� $UDELD� LV� UHSUHVHQWHG� E\� DQ� XSZDUG� FRDUVHQLQJ� VHTXHQFH��
'XULQJ�:HQORFNLDQ�DQG�/XGORZLDQ�VWDJHV�RI�6LOXULDQ�D�KLDWXV�DVVRFLDWHG�ZLWK�D�JOREDO�
VHD�OHYHO�GURS�RFFXUUHG��7KH�KLDWXV�LV�WHUPLQDWHG�E\�WKH�GHSRVLWLRQ�RI�EUDLGHG�VWUHDP�
W\SH�FRDUVH�FODVWLFV�RI�3ULGROL�DJH�DQG�JUDGHV�LQWR�/RZHU�'HYRQLDQ�IOXYLDO�GHSRVLWV��

7KH� IRUPDWLRQ� RI� WKH� DFFUHWLRQDU\� SULVP�W\SH� URFNV� LQ� WKH� QRUWKHUQ� 7DXULGHV�
DQG�WKLV�UHJUHVVLRQ�LQ�WKH�VRXWKHUQ�7DXULGHV�DQG�6(�$QDWROLD�DW�WKH�6LOXULDQ�'HYRQLDQ�
ERXQGDU\� LV�YHU\�SUREDEO\�UHODWHG�WR�WKH�FORVXUH�RI�D�EDVLQ� LQ�WKH�QRUWK�ZKLFK�ZLOO�EH�
GLVFXVVHG�LQ�WKH�IROORZLQJ�FKDSWHU�

$�3266,%/(�*(2'<1$0,&�287/,1(
5HSHDWHG� ULIWLQJ� DQG� UH�DVVHPEODJH� RI� FRQWLQHQWDO� PLFURSODWHV� GXULQJ� WKH�

DOSLQH� DQG� SUH�DOSLQH� HYHQWV� KDYH� JUHDWO\� RYHUSULQWHG� WKH� RULJLQDO� VLJQDWXUHV� RI� WKH�
(DUO\� 3DOHR]RLF� HYHQWV� LQ� $QDWROLD�� 7KH� SDXFLW\� RI� GHWDLOHG� SDOHRPDJQHWLF��



ELRVWUDWLJUDSKLF� DQG� SDOHR�ELRJHRJUDSKLF� ZRUN� RQ� /RZHU� 3DOHR]RLF� URFNV� LQ� WKLV�
VWUXFWXUDOO\� YHU\� FRPSOH[� DUHD� LV� D� IXUWKHU� FRPSOLFDWLRQ� IRU� WKH� SDOHRJHRJUDSKLF�
UHFRQVWUXFWLRQV��

7KH� GLVWULEXWLRQ� RI� WKH� 3UHFDPEULDQ� URFN�XQLWV� VXJJHVWV� D� 1RUWKHUQ� =RQH�
�&DUSDWKLDQ�%DONDQ�� ,VWDQEXO�� =RQJXOGDN� DQG�0DLQ�5DQJH� WHUUDQHV�� DQG� D� 6RXWKHUQ�
=RQH� �7DXULGHV�� 6(� $QDWROLDQ�$UDELDQ�� DQG� &HQWUDO� ,UDQLDQ� WHUUDQHV�� UHSUHVHQWLQJ�
UHPQDQWV� RI� D� 3UHFDPEULDQ� RURJHQLF� DVVHPEODJH� ZLWK� RFHDQLF�� DUF�W\SH� DQG�
FRQWLQHQWDO� HOHPHQWV�� 7KH\� ZHUH� YHU\� SUREDEO\� IRUPHG� GXULQJ� WKH� HDUO\� VRXWKZDUG�
VXEGXFWLRQ�RI�WKH�(DVWHUQ�,DSHWXV�2FHDQ��)LJ���D��

)LJXUH� �� /RZHU� 3DOHR]RLF� JHRG\QDPLF� HYROXWLRQ� RI� WKH� (DVWHUQ� 0HGLWHUUDQHDQ� SDUW� RI� 1:�
*RQGZDQD��D� /DWH�3URWHUR]RLF��E� (DUO\�&DPEULDQ��F� 0LGGOH�&DPEULDQ�2UGRYLFLDQ��G� /DWH�2UGRYLFLDQ��H�
(DUOLHVW�6LOXULDQ��G� /DWH�6LOXULDQ��$EEUHYLDWLRQV��$U��$UDELD��%��%DONDQ��,U��,UDQ��,V��,VWDQEXO��0��0HRVLD��6$(��
6DUGLQLD�(DVWHUQ�$OSV�

'XULQJ� WKH� ,QIUDFDPEULDQ�(DUO\�&DPEULDQ� WLPH� �)LJ�� �E�� LQ� WKH�6RXWKHUQ�=RQH�
WKH�3DQDIULFDQ�FRQVROLGDWHG�1:�*RQGZDQDQ�SHULFUDWRQLF�PDUJLQ�ZDV�ULIWHG�E\�EDFN�
DUF�H[WHQVLRQ�RU� WUDQVWHQVLRQ�� ,Q� WKH�1RUWKHUQ�=RQH� WKH� LQWD�RFHDQLF�VXEGXFWLRQ�DQG�



IRUPDWLRQ�RI�DQ�HQVLPDWLF�DUF��*RQFXRJOX��������ODVWHG�DW�OHDVW�XQWLO�"0LGGOH�&DPEULDQ�
DFFRUGLQJ�WR�WKH�UHFHQW�UDGLRPHWULF�DJH�GDWD�RI�8VWDRPHU�DQG�.LSPDQ��������

/DWH� /RZHU�&DPEULDQ� ODWH�0LGGOH�&DPEULDQ� SHULRG� LQ� WKH�6RXWKHUQ�=RQH� LV�
GHVLJQDWHG�E\�D�UHJLRQDO�WUDQVJUHVVLRQ�IURP�QRUWKHDVW�VXJJHVWLQJ�D�UDSLG�VXEVLGHQFH�
LQ� WKH� DUHD� WR� WKH� QRUWKZHVW� RI� $UDELDQ�7DXULGH� SODWIRUP� DQG� KHQFH� RSHQLQJ� RI� D�
UHODWLYHO\�GHHS�EDVLQ�LQ�WKH�QRUWK��)LJ���F��

/DWH�&DPEULDQ�(DUO\� 2UGRYLFLDQ� LQ� WKH�6RXWKHUQ� =RQH� LV� FKDUDFWHUL]HG� E\� D�
PRQRWRQRXV� GHSRVLWLRQ�� 7RZDUGV� WKH� HQG� RI� (DUO\� 2UGRYLFLDQ� VKDOORZLQJ� XSZDUG�
VHTXHQFHV� DQG� IRUPDWLRQ� RI� 1:�6(� WUHQGLQJ� KLJKV� ZHUH� QRWLFHG� �)LJ�� �G��� 7KH�
VWUDWLJUDSKLF�KLDWXVHV��XQFRQIRUPLWLHV�DQG�LUUHJXODU�GLVWULEXWLRQ�RI�WKH�2UGRYLFLDQ�XQLWV�
LQ�WKH�6RXWKHUQ�=RQH�PD\ EH�DVFULEHG�WR�JODFLR�HXVWDWLF�VHD�OHYHO�FKDQJHV�GXULQJ�WKH�
/DWH� 2UGRYLFLDQ�(DUO\� 6LOXULDQ� � �)LJ�� �H�LQ� WKH� 1:� *RQGZDQD�PDUJLQ� WKDW� PD\� EH�
IXUWKHU�FRPSOLFDWHG�E\� ULIWLQJ�RI�DGGLWLRQDO�PLFURSODWHV� �H�J�� ,UDQ�PLFURSODWH�� IURP� WKH�
SHULFUDWRQLF�1:�*RQGZDQDQ�PDUJLQ��,Q�WKH�1RUWKHUQ�=RQH�GXULQJ�WKH�(DUO\�2UGRYLFLDQ�
WKH� SHQHSODLQHG� LVODQG�DUF� ZDV� VXEVLGHG�� WUDQVJUHVVHG� IURP� VRXWK� DQG� FRYHUHG� E\�
GHHS�PDULQH�VHGLPHQWV�

7KH�(DUO\�6LOXULDQ�GHSRVLWLRQ�LQ�ERWK�]RQHV�LV�YHU\�SUREDEO\�FRQWUROOHG�E\�WKH�
UHODWLYHO\�UDSLG�JOREDO�VHD�OHYHO�FKDQJH��ZKLFK�LV�IXUWKHU�NQRZQ�LQ�GLIIHUHQW�SDUWV�RI�1:�
*RQGZDQDQ�SHULFUDWRQ��0F.HUURZ�DQG�6FRWHVH��������

7KH�UHJUHVVLRQ�LQ�WKH�VRXWKHUQ�7DXULGHV�DQG�6(�$QDWROLD�DQG�WKH�SUHVHQFH�RI�
DQ�DFFUHWLRQDU\�FRPSOH[�ZLWK�EORFNV�RI�RFHDQLF�VHGLPHQWV��ROLVWRVWURPHV�DQG�YROFDQLF�
URFNV� RI� RFHDQLF� FUXVW� DQG� LVODQG� DUF� DIILQLW\� LQ� WKH� 1RUWKHUQ� =RQH� DW� WKH� 8SSHU�
6LOXULDQ�/RZHU�'HYRQLDQ�WUDQVLWLRQ�LV�YHU\�SUREDEO\�UHODWHG�WR�WKH�FORVXUH�RI�WKH�VPDOO�
RFHDQLF� EUDQFK� EHWZHHQ� WKH� 7DXULGHV� DQG� WKH� QRUWKHUQ� WHUUDQHV� �)LJ�� �I��� 7KH�
VXEGXFWLRQ� GXULQJ� WKLV� HYHQW� ZDV� YHU\� SUREDEO\� WRZDUGV� WKH� VRXWK� DQG� WKH� EDVLQ�



EHWZHHQ�WKH�1RUWKHUQ�DQG�6RXWKHUQ�=RQHV�LQ�WKH�7XUNLVK�DUHD�KDV�SUREDEO\�QDUURZHG��
EXW� UHPDLQHG� RSHQ� XQWLO� WKH� (DUO\� &DUERQLIHURXV� ZKHQ� LW� FORVHG� E\� VRXWKZDUG�
VXEGXFWLRQ� JLYLQJ� ZD\� WR� WKH� 9DULVFDQ� HYHQWV� LQ� $QDWROLD� �*RQFXRJOX�� ������� 7KLV�
QDUURZLQJ�LV�IXUWKHU�GHPRQVWUDWHG�E\�GHSRVLWLRQ�RI�VLPLODU�FDUERQDWHV�LQ�WKH�1RUWKHUQ�
DQG�6RXWKHUQ�]RQHV�

&21&/86,216
%DVHG�RQ�GLVVLPLODULWLHV� LQ�PDJPDWLVP�DQG�VWUDWLJUDSKLF� UHFRUGV�� WZR�GLVWLQFW�

WHUUDQHV�RI�(DUO\�3DOHR]RLF�DJH�FDQ�EH�GLIIHUHQWLDWHG�LQ�WKH�$QDWROLDQ�QRUWKHUQ�$UDELDQ�
SDUW� RI� WKH� (DVWHUQ� 0HGLWHUUDQHDQ�� D� QRUWKHUQ� VXSHU�WHUUDQH� �&DUSDWKLDQ�%DONDQ��
,VWDQEXO�� =RQJXOGDN� DQG� 0DLQ� 5DQJH� WHUUDQHV�� DQG� D� VRXWKHUQ� RQH �7DXULGHV�� 6(�
$QDWROLDQ�$UDELDQ�� DQG� &HQWUDO� ,UDQLDQ� WHUUDQHV�� ZKLFK� ZHUH� VHSDUDWHG� E\� DQ�
LQWHUYHQLQJ�³3DOHRWHWK\DQ´�RFHDQLF�EDVLQ��7KH�SDOLQVSDVWLF�UHFRQVWUXFWLRQ�UHYHDOV�WKDW�
WKH� VRXWKHUQ� VXSHU�WHUUDQH� UHSUHVHQWLQJ� WKH� 1:� PDUJLQ� RI� *RQGZDQD� KDV� YHU\�
SUREDEO\�H[SHULHQFHG�DQ�HYROXWLRQ�YHU\�VLPLODU�WR�VRPH�WHUUDQHV�LQ�6:�(XURSH��

�� 7KH�ULIWLQJ�SKDVH�RQ�WKH�3DQ�$IULFDQ�FRQVROLGDWHG�SHULFUDWRQLF�PDUJLQ�GXULQJ�
/DWH�3UHFDPEULDQ�DQG� ,QIUDFDPEULDQ� IROORZHG�E\�D� WUDQVJUHVVLRQ� IURP�:�1:�GXULQJ�
ODWH�/RZHU�&DPEULDQ�

�� )RUPDWLRQ�RI�D�QRUWKZDUG� IDFLQJ�PDUJLQ�VORSH�GXULQJ� WKH�0LGGOH�&DPEULDQ�
2UGRYLFLDQ��

�� *ODFLR�HXVWDWLF� VHD�OHYHO� FKDQJHV� DQG� IRUPDWLRQ� RI� SHULJODFLDO� GHSRVLWV�
GXULQJ�/DWH�2UGRYLFLDQ�(DUO\�6LOXULDQ�DW�WKH�VRXWKHUQ�SDUW�RI�WKH�7DXULGHV��

�� 5DSLG� VXEVLGHQFH� GXH� WR� JOREDO� VHD�OHYHO� ULVH� DQG� GHSRVLWLRQ� RI� PL[HG�
FODVWLFV� DQG� FDUERQDWHV� GXULQJ� 0LG�/DWH� 6LOXULDQ� LQ� WKH� VRXWKHUQ� 7DXULGHV� EXW�



IRUPDWLRQ� RI� VORSH� DQG� RFHDQLF� EDVLQ�W\SH� VHGLPHQWV� WRJHWKHU� ZLWK� 025%�W\SH�
YROFDQLFV�LQ�WKH�QRUWKHUQ�7DXULGHV��DQG�

�� *HQHUDWLRQ�RI� D� VRXWKZDUG� GLSSLQJ� VXEGXFWLRQ� WR� WKH� QRUWK� RI� WKH� QRUWKHUQ�
7DXULGHV�DVVRFLDWHG�ZLWK�WKH�IRUPDWLRQ�RI�DQ�DFFUHWLRQDU\�SULVP�DW�WKH�QRUWKHUQ�PDUJLQ�
RI�WKH�7DXULGHV�DQG�WKH�UHJLRQDO�XQFRQIRUPLW\�LQ�WKH�VRXWKHUQ�7DXULGHV�LQGLFDWLQJ�WR�DQ�
LPSRUWDQW�WHFWRQLF�HYHQW�DW�WKH�6LOXULDQ�'HYRQLDQ�ERXQGDU\�LQ�WKH�DUHD�WR�WKH�QRUWK�RI�
WKH�VRXWKHUQ�VXSHU�WHUUDQH�

(YHQ� LI� WKLV� UHFRQVWUXFWLRQ� LV� EDVHG� RQO\� RQ� IUDJPHQWDU\� GDWD� GHULYHG� IURP�
GLIIHUHQW� WHFWRQRVWUDWLJUDSKLF�XQLWV� �WHUUDQHV��DQG� LV�KLJKO\�K\SRWKHWLFDO� HVSHFLDOO\� IRU�
WKH� QRUWKHUQ� SDUW�� LW� PD\� KHOS� WR� KDYH� D� JHQHUDO� EDVLV� IRU� IXUWKHU� GLVFXVVLRQV� DQG�
FRUUHODWLRQV�

$&.12:/('*(0(176
7KLV�SDSHU�LV�D�FRQWULEXWLRQ�WR�,*&3�3URMHFW�1R�������7KH�ILUVW�DXWKRU�JUDWHIXOO\�

DFNQRZOHGJHV�WKH�SURMHFW�OHDGHUV���ODWH�3URI��%�$��%DOGLV�DQG�3URI��)�*��$FHQROD]D��RI�
D� SUHFXUVRU� ,*&3� 3URMHFW� �3URMHFW� 1R�� ����� IRU� WKHLU� NLQG� VXSSRUW� WKDW� KHOSHG� YHU\�
PXFK�WR�FRUUHODWH�WKH�(DUO\�3DOHR]RLF�HYHQWV�LQ�1:�*RQGZDQD���+HOSIXO�FRPPHQWV�RI��
'U��2��0RQRG�RQ�WKH�PDQXVFULSW�DUH�DFNQRZOHGJHG�

5()(5(1&(6
%H\GRXQ�� =�5�� ������� *HRORJLFDO� HYROXWLRQ� DQG� K\GURFDUERQ� SRWHQWLDO� RI� WKH� GHHS�
IRUPDWLRQV� LQ�WKH�0LGGOH�(DVW�$UDE�&RXQWULHV��3URFHHGLQJV�RI�³+\GURFDUERQ�SRWHQWLDO�
RI�GHHS�IRUPDWLRQV�LQ�WKH�0LGGOH�(DVW�$UDE�&RXQWULHV´��&DLUR��SS�����
%R]GRJDQ�� 1�� DQG� (UWXJ�� .�� ������� *HORJLFDO� HYROXWLRQ� DQG� SDOHRJHRJUDSK\� RI� WKH�
VRXWKHDVW� $QDWROLD� LQ� WKH� 3DOHR]RLF� ,Q�� *RQFXRJOX�� 0�&�� DQG� 'HUPDQ�� $�6�� �(GV���



(DUO\�3DOHR]RLF�HYROXWLRQ�RI�1:�*RQGZDQD��7XUNLVK�$VVRF��3HWURO��*HRO���6SHF��3XEO���
Y�����$QNDUD��SS��������
%R]GRJDQ��1���*RQFXRJOX��0�&��DQG�.R]OX��+���������/RZHU�3DOHR]RLF�VWUDWLJUDSK\�RI�
6(�$QDWROLD� ,Q��%DOGLV��%�$��DQG�$FHQROD]D��)�*�� �(GV���7KH�/RZHU�3DOHR]RLF�RI� WKH�
1:�*RQGZDQD��6HULH�&RUUHODFLRQ�*HRORJLFD��Y����� � ,QVW��6XSHULRU�&RUUHO��*HRORJLFD��
8QLY��7XFXPDQ���SS��������
'HDQ��:�7��DQG�0RQRG��2�� �������$�QHZ� LQWHUSUHWDWLRQ�RI�2UGRYLFLDQ�VWUDWLJUDSK\� LQ�
WKH�%DKFH�$UHD��QRUWKHUQ�$PDQRV�0RXQWDLQV��VRXWK�FHQWUDO�7XUNH\��*HRO��0DJ���Y������
SS����������
'HDQ��:�7�� DQG�0RQRG�� 2�� ������� 5HYLVHG� VWUDWLJUDSK\� DQG� UHODWLRQVKLSV� RI� /RZHU�
3DOHR]RLF�URFNV��HDVWHUQ�7DXUXV�0RXQWDLQV��VRXWK�FHQWUDO�7XUNH\��*HRO��0DJ���Y�������
SS����������
'HDQ�� :�7�� DQG� 0RQRG�� 2�� ������� &DPEULDQ� GHYHORSPHQW� RI� WKH� *RQGZDQDODQG�
0DUJLQ� LQ� VRXWKHDVWHUQ� 7XUNH\� ,Q�� *RQFXRJOX�� 0�&�� DQG� 'HUPDQ�� $�6�� �(GV��� (DUO\�
3DOHR]RLF�HYROXWLRQ�RI�1:�*RQGZDQD��7XUNLVK�$VVRF��3HWURO��*HRO���6SHF��3XEO���Y������
$QNDUD��SS��������
'HDQ�� :�7��� 0RQRG�� 2�� DQG� 3HULQFHN�� '�� ������� &RUUHODWLRQ� RI� &DPEULDQ� DQG�
2UGRYLFLDQ�URFNV�LQ�6(�7XUNH\��*HQHUDO�'LUHFWRU\ 3HWURO��$IIDLUV�%XOO���Y������SS������
�����$QNDUD�
'HDQ��:�7��� 0DUWLQ�� )��� 0RQRG�� 2��� *XO�� 0�$��� %R]GRJDQ�� 1�� DQG� 2]JXO�� 1�� �������
(DUO\� 3DOHR]RLF� HYROXWLRQ� RI� WKH� *RQGZDQDODQG� 0DUJLQ� LQ� WKH� ZHVWHUQ� DQG� FHQWUDO�
7DXULGHV� ,Q�� 7XUJXW�� 6�� �(G��� 7HFWRQLFV� DQG� K\GURFDUERQ� SRWHQWLDO� RI� $QDWROLD� DQG�
VXUURXQGLQJ�UHJLRQV��2]DQ�6XQJXUOX�)RXQGDWLRQ��$QNDUD��SS����������



'HDQ�� :�7��� 8\HQR�� 7�7�� DQG� 5LFNDUGV�� 5�%�� ������� 2UGRYLFLDQ� DQG� 6LOXULDQ�
VWUDWLJUDSK\��DQG�WULORELWHV��7DXUXV�0RXQWDLQV�QHDU�.HPHU��VRXWKZHVWHUQ�7XUNH\��*HRO��
0DJ���Y�������SS����������
'RUD�� 2�2��� .XQ�� 1�� DQG� &DQGDQ�� 2�� ������� 0HWDPRUSKLF� KLVWRU\� DQG� JHRWHFWRQLF�
HYROXWLRQ�RI�WKH�0HQGHUHV�0DVVLI��,Q��3LVNLQ��g���(UJXQ��0���6DYDVFÕQ��0�<��DQG�7DUFDQ��
*�� �(GV���3URFHHGLQJV� ,QWHUQDWLRQDO�(DUWK�6FLHQFHV�&ROORTXLXP�RQ� WKH�$HJHDQ� UHJLRQ��
,(6&$�������Y�����,]PLU��SS����������
)RQWDLQH�� -�0�� ������� /D� SODWH�IRUPH� DUDEH� HW� VD� PDUJH� SDVVLYH� DX� 0pVR]RLTXH��
O¶H[DPSOH�G¶+D]UR��3K�'��7KHVLV��8QLY�3DULV�6XG��2UVD\��SS������
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