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DQG�LURQ��6LOLFD�LQ�WKH�EDX[LWHV�LV�PDLQO\�SUHVHQW�LQ�FOD\�PLQHUDOV��7KH�;�UD\�DQDO\VLV�VKRZHG�WKDW�WKH�PDLQ�EDX[LWH
PLQHUDO�LV�ERHKPLWH�DQG�UDUHO\�JLEEVLWH��ZKLFK�LV�FRPPRQO\�VXERUGLQDWH��7KH�GHSRVLWV�YDU\�FRQVLGHUDEO\�LQ�FRPSR�
VLWLRQ�DQG�FRPPRQO\�UDQJH�IURP�EDX[LWH�WR�VLOW\�RU�VDQG\�EDX[LWLF�FOD\V��7KH�EDX[LWHV�DUH�FRQFRUGDQWO\�RYHUODLG�E\
WKH�&O\SHLQD�OLPHVWRQHV��GRORPLWL]HG�OLPHVWRQHV�DQG�ODWHGLDJHQHWLF�GRORPLWHV�

.H\�ZRUGV��EDX[LWH��PLQHUDO�FRPSRVLWLRQ��0DOP��2XWHU�'LQDULGHV��6ORYHQLD

,�'(326,7,�',�%$8;,7(�',�,/29$�*25$�(�à8É3(5.

6,17(6,

,�GHSRVLWL�GL�EDX[LWH�GL�,ORYD�*RUD�H�ÞXÈSHUN�FRPSUHQGRQR�L�VLWL�GL�*UDGLÈßH��0DOL�YUK������P���ÇRSHK�H�ÞXÈSHUN
�6(�6ORYHQLD���,�EORFFKL�GL�EDX[LWH�VRQR�LQWHUVWUDWLILFDWL�QHOOD�SDUWH�FHQWUDOH�GHOOD�VXFFHVVLRQH�FDUERQDWLFD�GHO�*LXUDV�
VLFR�VXSHULRUH��D�IRUPDUH�OHQWL�H�WDVFKH�SL|�R�PHQR�LUUHJRODUL��6RQR�GL�SLFFROD�HVWHQVLRQH��KDQQR�EDVVL�FRQWHQXWL�GL
$O�2���PD� DOWL� FRQWHQXWL� GL� )H�2�� H� 6L2���1HOOD� EDX[LWH� LO� VLOLFLR� o� SUHVHQWH� SULQFLSDOPHQWH� QHL�PLQHUDOL� DUJLOORVL�
/¢DQDOLVL�D�UDJJL�;�KD�HYLGHQ]LDWR�FKH�QHOOD�EDX[LWH�LO�PLQHUDOH�HVVHQ]LDOH�o�OD�ERHPLWH�H�UDUDPHQWH�OD�JLEEVLWH��FKH
FRPXQHPHQWH�o�VXERUGLQDWD��/D�FRPSRVL]LRQH�GHL�GHSRVLWL�o�PXWHYROH��H�YDULD�GDOOD�EDX[LWH�DOOH�DUJLOOH�EDX[LWLFKH�
/H� EDX[LWL� VRQR� FRQFRUGDQWHPHQWH� ULFRSHUWH� GD� FDOFDUL� GL� &O\SHLQD�� FDOFDUL� GRORPLWL]]DWL� H� GRORPLWL� WDUGR�
GLDJHQHWLFKH�

3DUROH�FKLDYH��EDX[LWH��FRPSRVL]LRQH�PLQHUDOH��*LXUDVVLFR�VXSHULRUH��'LQDULGL�HVWHUQH��6ORYHQLD
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7KH� ,ORYD� *RUD� DQG� àXVSHUN� EDX[LWH� GLVWULFW� LV� D
VPDOO� DUHD� VLWXDWHG� DERXW� ��� NP� WR� WKH� VRXWKHDVW� RI
/MXEOMDQD�LQ�WKH�6XKD�.UDMLQD��7KH�EDX[LWHV�WKHUH�DUH�DV�
VRFLDWHG� ZLWK� FRQVROLGDWHG� FDUERQDWH� URFNV� RI� 0DOP
DJH�

7KH�ILUVW�GLVFRYHU\�RI�EDX[LWHV�LQ�WKH�6RXWKHUQ�6ORYH�
QLD�ZDV�HIIHFWXDWHG�E\�5L]]DWR��3OHQLáDU���������ZKR�LQ
����� H[SORUHG� VHYHUDO� VPDOO� EDX[LWH� GHSRVLWV� RI� UHOD�
WLYHO\� KLJK�LURQ� FRQWHQWV� LQ� WKH�1DQRV� DUHD�� /DWHU�� 5L]�
]DWR�H[WHQGHG�KLV�VHDUFK�IRU�RUH�ERGLHV�LQWR�WKH�+UXÊLFD
DUHD�� ,Q� WKH�DERYH�PHQWLRQHG�DUHDV��KH�GXJ�RXW� VHYHUDO
SLWV�DQG�VKDOORZ�WUHQFKHV�

/LSROG��������UHYHDOHG�WKH�JHQHUDO�JHRORJLF�VHWWLQJ�RI
WKHVH�GHSRVLWV��7LULQJHU��������JDYH�D� UHYLHZ�RI� WKH�XS�
WR�GDWH� NQRZOHGJH�RI� WKH�6ORYHQH�EDX[LWH�RUH� GHSRVLWV�
3OHQLáDU� ������� ������ GHVFULEHG� VHYHUDO� RROLWLF� EDX[LWH
DQG�LURQ�RUH�GHSRVLWV�RI�6ORYHQLD�

,QWHQVH� DQG� V\VWHPDWLF� GHWDLOHG� H[SORUDWLRQV� RI
EDX[LWHV� LQ� 6ORYHQLD� EHJDQ� DFWXDOO\� LQ� WKH� \HDU� �����
/XNDFV�	�.XKDU� ������� SUHVHQWHG� WKH� DQQXDO� UHSRUW� RQ
H[SORUDWLRQV� RI� EDX[LWHV� LQ� 6ORYHQLD� LQ� WKH� \HDU� �����
7KH� UHSRUW� LQYROYHG� JHQHUDO� GDWD� DQG� UHVXOWV� RI� FKHPL�
FDO�� PLFURSDOHRQWRORJLFDO� DQG� ;�UD\� DQDO\VHV�� 7KHVH
DXWKRUV�VWXGLHG�WKH�ÉPLKHO��%XGJDQMD�YDV��$PEUXV��,ORYD
JRUD� DQG� VRPH� RWKHU� 7ULDVVLF�� -XUDVVLF� DQG� &UHWDFHRXV
EDX[LWH�RFFXUUHQFHV�LQ�6ORYHQLD��%XVHU�	�/XNDFV�������
������ UHSRUWHG�RQ�V\VWHPDWLF�H[SORUDWLRQV�RI�EDX[LWH� LQ
6ORYHQLD��GHVFULELQJ�HLJKW�EDX[LWH�VWUDWLJUDSKLF�KRUL]RQV�
$FFRUGLQJ�WR�WKHP��WKH�0DOP�EDX[LWH�RFFXUV�LQ�WKH�IRUP
RI�PRUH�RU�OHVV�LUUHJXODU�OD\HU�ZLWK�PD[LPDO�WKLFNQHVV�RI
���� PHWUHV�� ÉULEDU� ������� GHVFULEHG� WKH� -XUDVVLF� VHGL�
PHQWV�EHWZHHQ�=DJUDGHF�DQG�5DQGRO�LQ�WKH�6XKD�.UDMLQD
DUHD��2Q� WKH� EDVLV� RI�PLFURIRVVLOV� DQG� WKH� VWUDWLJUDSKLF
SRVLWLRQ�� VKH� GLYLGHG� WKH� -XUDVVLF� VXFFHVVLRQ� LQWR� WKH
/RZHU�DQG�0LGGOH�/LDVVLF��8SSHU�/LDVVLF�'RJJHU��/RZHU
0DOP�� DQG� 8SSHU� 0DOP�� *UHJRULá� ������� VWXGLHG� WKH
RULJLQ�RI�WKH�UHG�EURZQ�VRLO��WHUUD�URVVD��O\LQJ�RQ�WKH�7UL�
DVVLF�GRORPLWHV�LQ�VRXWKHUQ�6ORYHQLD��6KH�VXJJHVWHG�WKDW
WKH�UHG�EURZQ�VRLO�KDG�GHYHORSHG� IURP�LQVROXEOH�UHVLG�
XXP�RI� WKH�GRORPLWHV��$FFRUGLQJ� WR�KHU�� WKH�SRVVLELOLW\
RI�DHROLDQ�IRUPDWLRQ�RI�WKH�UHG�EURZQ�VRLO�LQ�WKH�DUHD�RI
ÉPDUMH�6DS�QHDU�/MXEOMDQD�VHHPV�WR�EH�RXW�RI�TXHVWLRQ�

,Q�WKH�([SODQDWRU\�WH[W�IRU�WKH�%DVLF�*HRORJLFDO�0DS
RI�6ORYHQLD�����������RI� WKH�0DS�6KHHW�5LEQLFD��%XVHU
������� GHVFULEHG� WKH�&DUQLDQ� DQG� -XUDVVLF� EDX[LWHV�� -X�
UDVVLF� EDX[LWHV� OLH� XSRQ� WKH� /RZHU� 0DOP� RROLWLF� OLPH�
VWRQHV�DQG�XQGHU�WKH�8SSHU�0DOP�&O\SHLQD�OLPHVWRQHV�
7KH� EDX[LWHV� WXUQHG� RXW� WR� RULJLQDWH� DORQJ� WKH� FRQWDFW
EHWZHHQ�WKH�/RZHU�DQG�8SSHU�.LPPHULGJLDQ�LQ�WKH�IRUP
RI� D� VHDP� WKLQQLQJ� ODWHUDOO\�� +RZHYHU�� WKH� VHDPV� DQG
OHQVHV� RI� WKH� 0DOP� EDX[LWHV� DUH� IURP� VHYHUDO� WR� ���
FHQWLPHWUHV�WKLFN��&RPPRQO\��WKH�EDX[LWHV�DUH�RROLWLF�E\
VWUXFWXUH��EXW�XQGHU�DQG�RYHU�WKH�RROLWLF�RUH�WKHUH�LV�XVX�
DOO\�QRQRROLWLF�EDX[LWLF�VHGLPHQW��7KH�0DOPLDQ�EDX[LWHV

DW�/DÊNL�3RWRN��6W��$QQD��RQ� WKH�0DOD�*RUD��DW�$PEUXV�
,ORYD�*RUD��àXÊSHUN�DV�ZHOO� DV� WKH� ODUJHVW� EDX[LWH� RXW�
FURSV�EHWZHHQ�ÉPLKHO�DQG�%XGJDQMD�9DV�DUH�QRW�VXLWDEOH
IRU� SURGXFWLRQ� RI� DOXPLQD� RZLQJ� WR� WKH� WRR� KLJK� VLOLFD
FRQWHQWV����������

%XVHU� ������� LQYHVWLJDWHG� WKH� JHRORJLF� VWUXFWXUH� RI
WKH�DUHD�RQ�WKH�0DS�6KHHW�5LEQLFD��GLYLGLQJ�WKH�-XUDVVLF
VXFFHVVLRQ�LQ�WKH�/RZHU�DQG�0LGGOH�/LDVVLF��8SSHU�/LDV�
VLF�DQG�'RJJHU��WKH�/RZHU�0DOP�DQG�WKH�8SSHU�0DOP�

2Q�WKH�EDVLV�RI�FROOHFWHG�PLFURSDOHRQWRORJLFDO�GDWD�
'R]HW� ������� ������ VXEGLYLGHG� WKH� -XUDVVLF� DQG� /RZHU
&UHWDFHRXV�LQWR�ILYH�FHQR]RQHV�DQG�IRXU�VXE]RQHV�

6WURKPHQJHU�	�'R]HW��������VWXGLHG�WKH�VWUDWLJUDSK\�
IDFLHV� GHYHORSPHQWV� DQG� JHRFKHPLVWU\� RI� WKH� -XUDVVLF
FDUERQDWH� URFNV� LQ� WKH�6XKD�.UDMLQD�� 7KH� ILHOG� DQG�PL�
FURSDOHRQWRORJLFDO� VWXGLHV� VKRZHG� WKDW� DW� OHDVW� WKH� XS�
SHUPRVW�SDUW�RI�'RJJHU�ZDV�QRW�GHSRVLWHG� WKHUH��'R]HW
������� GHWHFWHG� WKH� FRPSOHWH� /RIHU� F\FORWKHPV� LQ� WKH
/RZHU� /LDVVLF� EHGV� IURP� WKH� 6ORYHQH� SDUW� RI� WKH�2XWHU
'LQDULGHV�� 7KH� PDLQ� FKDUDFWHULVWLF� RI� WKH� .UND� OLPH�
VWRQHV� LV� WKH� ZHOO�GHYHORSHG� UK\WKPLF� VHGLPHQWDWLRQ�
'R]HW�HW� DO�� ������� FRPSDUHG� WKH�1DQRV� EDX[LWHV�ZLWK
/DWH�-XUDVVLF�EDX[LWHV�IURP�ZHVWHUQ�,VWULD��7KH\�FDPH�WR
WKH� FRQFOXVLRQ� WKDW� SDOHRJHRJUDSKLF� DQG� WHFWRQLF� FRQ�
GLWLRQV� ZHUH� UDWKHU� VLPLODU�� 'R]HW� �����D�� ����E�� GH�
VFULEHG� LQ� GHWDLO� WKH� 8SSHU� 7ULDVVLF� DQG� -XUDVVLF� VHGL�
PHQWDWLRQ�LQ�WKH�6XKD�.UDMLQD�DUHD�DV�ZHOO�DV�WKH�0DOP
EDX[LWHV�DW�.RáHYVND�UHND�DQG�.RáHYMH��%XVHU�	�'HEHO�
MDN� ������������ DV� ZHOO� DV� 'HEHOMDN� 	� %XVHU� ������
VWXGLHG�WKH�GLVWULEXWLRQ�RI�OLWKLRWLGV�LQ�WKH�/RZHU�-XUDVVLF
EHGV� RI� VRXWK� 6ORYHQLD�� 7KH� KRUL]RQ� ZLWK� ELYDOYHV
�OLWKLRWLG�KRUL]RQ�� LV�DWWULEXWHG� WR�3OLHQVEDFKLDQ� �'RPH�
ULDQ��

5HFHQWO\�� WKH� -XUDVVLF� VWUDWLJUDSK\� DQG� FODVVLILFDWLRQ
KDYH� EHHQ� GHVFULEHG� E\� 6WURKPHQJHU� 	� 'R]HW� �������
'R]HW���������'R]HW�	�ÉULEDU��������DQG�'R]HW��������

7KH�REMHFWLYHV�RI� WKLV�SDSHU� DUH�� ILUVWO\�� WR�GHVFULEHV
WKH�EDX[LWH�RFFXUUHQFHV�DQG�JHRORJ\�LQ�WKH�ZHVWHUQ�SDUW
RI� 6XKD�.UDMLQD�DQG�� VHFRQGO\�� WR� SUHVHQW� DQG� LQWHUSUHW
WKH�GDWD�RI�;�UD\�DQDO\VLV�

7KH� DUWLFOH� IRU� WKH� ILUVW� WLPH� SUHVHQWV� DQG� LQWHUSUHWV
WKH� GDWD� RI� WKH� 0DOPLDQ� EDX[LWHV� LQ� WKH� VRXWKHDVWHUQ
6ORYHQLD�� RQ� WKH� EDVLV� RI� ZKLFK� D� FRUUHODWLRQ� RI� WKH
0DOPLDQ�EDX[LWHV�LQ�WKH�ZKROH�2XWHU�'LQDULGHV�ZLOO�EH
PDGH�SRVVLEOH�

0$7(5,$/�$1'�0(7+2'6

2XU� ZRUN� LV� EDVHG� RQ� WKH� V\VWHPDWLF� UHJLRQDO� JHR�
ORJLFDO� PDSSLQJ� RI� WKH� VWXG\� DUHD� IRU� WKH� *HRORJLFDO
0DS� RI� 6ORYHQLD� RQ� WKH� VFDOH� RI� ���������� RQ� VHYHUDO
GHWDLOHG� ILHOG� VXUYH\V� LQFOXGLQJ� VWUDWLPHWULF� PHDVXULQJ
DQG�SURILOLQJ��DQG�RQ�VHGLPHQWRORJLFDO�DQG�IDFLHV�VWXG\
RI�WKH�-XUDVVLF�URFNV�LQ�WKH�DUHD�XQGHU�FRQVLGHUDWLRQ��)LJ�
���

%HVLGHV��RXU�ZRUN�LV�GRFXPHQWHG�E\�QXPHURXV�URFN
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VDPSOHV�� WKLQ�VHFWLRQV� DQG� ;�UD\� GLIIUDFWLRQ� PHDVXULQJ�
7KH� EXON�PLQHUDORJLFDO� FRPSRVLWLRQV� DQG� FOD\� IUDFWLRQ
RI� VDPSOHV�ZHUH� GHWHUPLQHG�E\�;�UD\� GLIIUDFWLRQ� �;5'�
XVLQJ� D� 3KLOLSV� GLIIUDFWRPHWHU� �3:� ������� JRQLRPHWHU
3:� ������ ZLWK� DXWRPDWLF� GLYHUJHQFH� VOLW� DQG� FXUYHG
PRQRFKURPDWRU��RSHUDWLQJ�DW����.9�����P$�ZLWK�&X..

UDGLDWLRQ�DQG�1L�ILOWHU��6FDQ�VWHS�ZDV�����R�ZLWK�������V
SHU�VWHS�

7KH�VWUDWLJUDSKLF�UHODWLRQVKLSV�KDYH�EHHQ�VWXGLHG�E\
PHDQV�RI�PLFUR��DQG�PDFURIRVVLOV��DQG�E\�OLWKRORJLF�FRU�
UHODWLRQV��7KH�TXDQWLWDWLYH�PLQHUDORJLFDO�FRPSRVLWLRQ�RI
WKH� EDX[LWH� VDPSOHV�ZHUH� GHWHUPLQHG� E\� ;�UD\� GLIIUDF�
WLRQ�

7KH� FDUERQDWH� URFNV� DUH� FODVVLILHG� DFFRUGLQJ� WR
)RON
V� ������� SUDFWLFDO� SHWURJUDSKLF� FODVVLILFDWLRQ� RI
OLPHVWRQHV� DQG� 'XQKDP
V� ������� FODVVLILFDWLRQ� RI� FDU�
ERQDWH� URFNV�DFFRUGLQJ� WR� GHSRVLWLRQDO� WH[WXUH�� )RU� WKH
GHVFULSWLRQ�DQG�FODVVLILFDWLRQ�RI� WKH�EDX[LWHV�� WKH� WHUPL�
QRORJ\� SURSRVHG� E\� %DUGRVV\� 	� 1LFKRODV� ������� ZDV
XVHG��7KH�FRORXU�GHWHUPLQDWLRQV�RI�EDX[LWH�GHSRVLWV�DQG
DGMDFHQW�FDUERQDWH�URFNV�DUH�EDVHG�RQ�WKH�0XQVHOO�5RFN
&RORXU�&KDUW�

)LJ�����/RFDWLRQ�VNHWFK�PDS�RI�WKH�EDX[LWH�RFFXUUHQFHV
LQ�WKH�:HVWHUQ�6XKD�.UDMLQD�
6O�����=HPOMHSLVQD�NDUWD�SRMDYRY�ERNVLWD�Y�]DKRGQL�6XKL
.UDMLQL�

5(68/76�$1'�',6&866,21

*HQHUDO�JHRORJ\

)URP� WKH� JHRWHFWRQLFDO� SRLQW� RI� YLHZ�� WKH� LQYHVWL�
JDWHG�DUHD�EHORQJV� WR� WKH�'LQDULGHV��ZKLFK�DUH�GLYLGHG
LQWR�WKH�,QQHU�DQG�2XWHU�'LQDULGHV��7KH�,QQHU�'LQDULGHV
DUH� EXLOW� RI� GHHSHU�ZDWHU� URFNV�� ZKLOH� WKH� 2XWHU� 'L�
QDULGHV� DUH� FRPSRVHG�RI� VKDOORZ�ZDWHU� VHGLPHQWV�� 7KH
VWXG\�DUHD�OLHV�LQ�WKH�2XWHU�'LQDULGHV��7KH�SUHYLRXV�UH�
VHDUFKHUV�PRVWO\�GHVLJQDWHG�WKH�VWXG\�DUHD�DV�'ROHQMVNL
.UDV��EXW�%XVHU��������JDYH�WR�WKLV�WHFWRQLF�DUHD�D�PRUH
VXLWDEOH� QDPH��'ROHQMVNR�1RWUDQMVND�0HVR]RLF� %ORFNV�
RU�:HVWHUQ�'ROHQMVNR�0HVR]RLF�%ORFNV��WR�EH�PRUH�SUH�
FLVH�

7KH� XQLW� RI� WKH� 2XWHU� 'LQDULGHV� ZDV� RULJLQDOO\� D
UHODWLYHO\� ODUJH� DQG� PRUSKRORJLFDOO\� SRRUO\� GLIIHUHQWL�
DWHG�DUHD�RI�SUHGRPLQDQWO\�VKDOORZ�ZDWHU�FDUERQDWH�GH�
SRVLWV�UDQJLQJ�IURP�VXEWLGDO� WR�VXSUDWLGDO�HQYLURQPHQWV�
&DUERQDWH�URFNV�ZHUH�FRQWLQXRXVO\�GHSRVLWHG�WKHUH�IURP
WKH�8SSHU� 7ULDVVLF� WR� WKH� /RZHU� 7HUWLDU\�� 7KH� SODWIRUP
FRQVLVWHG�RI�D�YHU\�WKLFN�FDUERQDWH�VXFFHVVLRQ�RI�DQ�DY�
HUDJH� WKLFNQHVV� RI� DERXW� �����PHWUHV�� /DWHU�� WKH�2XWHU
'LQDULGHV�XQGHUZHQW�D�GLIIHUHQWLDWLRQ�GXH�WR�WKH�IRUPD�
WLRQ� RI� WKH� 6ORYHQH� %DVLQ�� DQG� WKH� RULJLQDOO\� XQLIRUP
DUHD�ZDV�GLVVHFWHG� LQWR� WZR�PLQRU�SODWIRUPV�� WKH� -XOLDQ
DQG�WKH�'LQDULF�RQHV��%XVHU��������

*HQHUDOO\� VSHDNLQJ�� WKH� V\QJHQHWLF� SDOHRWHFWRQLF
HYHQWV�KDYH�FRQWUROOHG�WKH�SDOHRJHRJUDSKLF�HYROXWLRQ�RI
WKH� VXUYH\HG� DUHD� DQG� WKH� EDX[LWH� DFFXPXODWLRQ�� 7KH
QHRWHFWRQLF� SURFHVVHV�� XSOLIWLQJ� WKH� UHJLRQ�� EURXJKW
DERXW�WKH�SUHVHQW�SRVLWLRQ�RI�WKH�EDX[LWH�RXWFURSV�

*HRORJ\�RI�WKH�VWXG\�DUHD

7KH�VWXG\�DUHD�FRQVLVWV�RI�WKH�8SSHU�7ULDVVLF�DQG�-X�
UDVVLF�FDUERQDWH�URFNV��OLPHVWRQHV��GRORPLWL]HG�OLPHVWR�
QHV��GRORPLWHV�DQG�FDUERQDWH�EUHFFLDV�UHVSHFWLYHO\��7KH
OLVWHG�VHGLPHQWV�DUH�VKDOORZ�PDULQH�SODWIRUP�FDUERQDWHV�
IRUPHG� LQ� D� UHVWULFWHG� VKHOI�� ODJRRQ� DQG� VXEWLGDO� WR� VX�
SUDWLGDO� HQYLURQPHQWV�� 7KH� EDX[LWHV� DQG� EDX[LWLF� FOD\V
RFFXU�DV�WKLQ�OHQVHV�RU�SRGV� LQ� WKH� WRSPRVW�SDUW�RI����
WR� ���� PHWUHV� WKLFN� +RáHYMH� 2ROLWLF� *URXS� �'R]HW�
�������7KH� ORZHU�SDUW�RI� WKLV� JURXS�� FRPSRVHG�RI� GDUN
RROLWLF� OLPHVWRQHV�� EHORQJV� WR� WKH� /D]H� )RUPDWLRQ�� DQG
WKH�XSSHU�RQH�� FRPSRVHG�RI� JUH\LVK�RROLWLF� OLPHVWRQHV�
EHORQJV�WR�WKH�ÉHQWUXPDU�)RUPDWLRQ��'R]HW��������

7KH�UHJLRQDO�GLS�RI� WKH�7ULDVVLF�DQG�-XUDVVLF�URFNV�LV
WKH�VRXWKHDVW�

%DX[LWH�DQG�FOD\�GHSRVLWV

%DX[LWHV�LQ�WKH�,ORYD�*RUD�DQG�àXÊSHUN�GLVWULFW�RFFXU
DV� UDWKHU� ORZ�JUDGH�YHU\� VPDOO� OHQVHV� RU� SRFNHWV� LQ� WKH
WRSPRVW�SDUW�RI� WKH�ÉHQWUXPDU�)RUPDWLRQ�DW�RU�QHDU� WKH
SUHVHQW� ODQG� VXUIDFH�� 7KH� FRPELQDWLRQ� RI� ORZ� JUDGH�
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VPDOO�VL]H��LURQ�ULFK�DQG�VLOLFD�ULFK�PDNHV�WKHVH�GHSRVLWV
RI� QR� HFRQRPLF� LQWHUHVW�� 7KH� SRVVLELOLW\� RI� GLVFRYHULQJ
QHZ�DQG�ODUJHU�GHSRVLWV�LV�FRQVLGHUHG�WR�EH�XQOLNHO\�

'HSRVLWV�LQ�WKH�GLVWULFW�UDQJH�LQ�VL]H�IURP�D�IHZ�PH�
WUHV�WR�DV�PXFK�DV�����PHWUHV�DQG�PRUH�LQ�JUHDWHVW�DUHDO
GLPHQVLRQ�DQG�IURP�D�KDOI�WR����PHWUHV�LQ�WKLFNQHVV�LQ�
FOXGLQJ�ERWK�EDX[LWH�DQG�NDROLQH��%DX[LWH�RFFXUV� FRP�
PRQO\� LQ� WKH� FHQWUDO� SDUW� RI� GHSRVLWV� DQG� JUDGHV� LQWR
NDROLQH�GRZQZDUGV�DQG�WR�DOO�VLGHV��6LQFH�VRPH�GHSRVLWV
LQ�WKH�,ORYD�*RUD�DQG�àXÊSHUN�DUHDV�DUH�DW�RU�YHU\�FORVH
WR� WKH� VXUIDFH�� VRPH� RI� WKH� WRSV� KDYH� EHHQ� HURGHG� LQ
VHYHUDO�F\FOHV�

%DX[LWHV�DUH�SDOH�\HOORZ�WR� WDQ�EXW�PD\�EH�RIWHQ� LQ
SDUW� UXVW\� WR� GDUN� UHG� DQG� EURZQ�� %DX[LWHV� DUH� FU\SWR�
FU\VWDOOLQH��RROLWLF�RU�SLVROLWLF�E\� WH[WXUH�DQG� UDWKHU� VRIW
WR�SUHWW\�FRPSDFW�

'HVFULSWLRQ�RI�WKH�EDX[LWH�GHSRVLWV

7KH�0DOP�EHDULQJ�EDX[LWH�FRQWDFW�RI�,ORYD�*RUD�OLHV
SDUDOOHO� WR� WKH�URDG�*URVXSOMH�.UND� WRZDUGV� ,ORYD�*RUD�
7KH� JHQHUDO� GLUHFWLRQ� RI� WKH� RUH�EHDULQJ� FRQWDFW� LV� WKH
QRUWK�VRXWK��,Q�WKH�DUHD�ZLWK�FRQVLGHUHG�RXWFURSV��WUDFHV
RI�ROG�H[FDYDWLRQ�KDYH�EHHQ�SUHVHUYHG��7KH�RUH�EHDULQJ
FRQWDFW�LV�DERXW����NLORPHWUHV�ORQJ��7KH�EDX[LWH�RFFXU�
UHQFHV� DUH� IRXQG� DW� WKUHH� ORFDOLWLHV�� QDPHO\�� *UDGLÊáH�
0DOL�9UK��ÉRSHK��$FFRUGLQJ�WR�SHUVRQDO�FRPPXQLFDWLRQ�
WKH�LURQ�RUH�KDG�VWLOO�EHHQ�GXJ�EHIRUH�WKH�\HDU������

7KH� *UDGLÇÞH� GHSRVLW� �,ORYD� *RUD�� FRQVLVWV� RI� WZR
VPDOOHU� HURVLRQDO� QHVWV� RQ� WKH� *UDGLÊáH� KLOO� �����P�� D
KDOI� NLORPHWUH� VRXWKHDVW� RI� WKH� 9HOLND� ,ORYD� *RUD�� 7KH
UHGGLVK�EURZQ�RROLWLF�EDX[LWH�ZDV�WUDSSHG�LQ�SRRUO\�GH�
YHORSHG�NDUVW�SDOHRUHOLHI�� EXLOW� RI� OLJKW� JUH\� WR�PHGLXP
OLJKW� JUH\�� PHGLXP�JUDLQHG� RRVSDULWLF�� LQWUDRRVSDULWLF
DQG�ELROLWKLWLF�OLPHVWRQHV�ZLWK�K\GUR]RDQV��VSRQJHV��DO�
JDH�DQG� IRUDPLQLIHUV��$�KLJK�SHUFHQW�RI� )H�2�� ������ LV
FKDUDFWHULVWLF�IRU�WKLV�GHSRVLW�

0DOL� 9UK� GHSRVLW� H[WHQGV� LQ� WKH�ZHVW�HDVW� GLUHFWLRQ
RQ�WKH�VRXWKHUQ�VORSH�RI�WKH�0DOL�9UK������P��KLOO�DORQJ
WKH� /RZHU� 0DOP�8SSHU� 0DOP� FRQWDFW� LQ� WKH� IRUP� RI
VHYHUDO�KXQGUHG�PHWUHV� ORQJ�DQG���� WR����PHWUHV�ZLGH
OHQV��7KH�GHSRVLW� LV�FRPSRVHG�RI� IRXU� OLWKRORJLFDO� W\SHV
RI� EDX[LWHV�� JUH\LVK� ROLYH� SHOLWLF� EDX[LWH�� EULFN�UHG
KHPDWLWL]HG� SHOLWLF� EDX[LWH�� \HOORZLVK� RUDQJH� FU\SWR�
FU\VWDOOLQH�EDX[LWH�DQG�GDUN�UHGGLVK�EURZQ�RROLWLF�EDX[�
LWH��7KH�WKLFNQHVV�RI�WKH�EDX[LWH�KRUL]RQ�LV���WR���PHWUHV�

*UH\LVK�ROLYH�EDX[LWHV�SUHGRPLQDWH��7KH�EDX[LWHV�RI
WKH�0DOL�9UK�GHSRVLW�OLH�EHWZHHQ�XQGHUO\LQJ�JUH\LVK�RR�
VSDULWLF� OLPHVWRQHV� ZLWK� WURFKROLQDV�� VDOSLQJRSRUHOODV�
K\GUR]RDQV�� VSRQJHV�DQG�RYHUO\LQJ�JUH\LVK�EODFN� VWUDWL�
ILHG�&O\SHLQD�OLPHVWRQHV�

7KH� ÝXÇSHUN� GHSRVLW� LV� UHSUHVHQWHG� E\� ���� PHWUHV
ORQJ�DQG���� WR����PHWUHV�ZLGH� OHQV�OLNH�RXWFURS�� O\LQJ
DERXW� ���� PHWUHV� WR� WKH� VRXWK� RI� àXÊSHUN� EHKLQG� WKH

ËLWQLN� IDUP�� 7KLV� GHSRVLW� LV� ILYH� WR� VHYHQ� PHWUHV� WKLFN
KDYLQJ� DQ� LQH[SUHVVLYH� SDOHRUHOLHI�� 7KH� PHGLXP�JUH\�
JUH\�DQG�GDUN�JUH\�RRVSDULWLF��RQFRVSDULWLF��RRQFRVSDUL�
WLF��RRLQWUDVSDULWLF�DQG�ELROLWKLWLF�OLPHVWRQHV�ZLWK�K\GUR�
]RDQV��VSRQJHV��EU\R]RDQV�DQG�PLFURIRVVLOV��7URFKROLQD
HORQJDWD�� 7URFKROLQD� DOSLQD�� 6DOSLQJRSRUHOOD� DQQXODWD
DUH� FRYHUHG� E\� WKH� IROORZLQJ� OLWKRORJLFDO� W\SHV� RI
EDX[LWHV� �IURP� ERWWRP� WR� WRS��� \HOORZLVK� JUH\� SHOLWLF
EDX[LWH��OHQVHV�RI�\HOORZLVK�RUDQJH�WR�GDUN�\HOORZLVK�RU�
DQJH� FU\SWRFU\VWDOOLQH� EDX[LWH�� OHQVHV� RI� JUH\LVK� UHG
EDX[LWH�� OHQVHV�RI� UHGGLVK�RUDQJH�EDX[LWH��ROLYH�EDX[LWH
ZLWK�QXPHURXV�FDOFLWLF�SVHXGRRROLWHV��JUH\LVK�UHG�RROLWLF
EDX[LWH��OHQVHV�RI�JUH\LVK�UHG�SHOLWLF�EDX[LWH�ZLWK�EDX[L�
WLF�QRGXOHV��QRGXODU�EDX[LWH���7KH�JUHDWHU�SDUW�RI�WKH�GH�
SRVLW� LV� ILOOHG�ZLWK� WKH�\HOORZLVK�JUH\�SHOLWLF�EDX[LWH�� ,Q
WKH� XSSHU� SDUW� RI� WKH� GHSRVLW�� JUH\LVK� UHG� WR� UHGGLVK
EURZQ� EDX[LWHV� ZLWK� SHOLWLF� RU� RROLWLF� WH[WXUH� SUHGRPL�
QDWH��7KH�QRGXODU�EDX[LWH� OLHV� LQ� WKH�FHQWUDO�SDUW�RI� WKH
GHSRVLWV�� )LIW\� FHQWLPHWUHV� WKLFN� \HOORZLVK� FOD\� FRQVWL�
WXWHV�WKH�ILQDO�OD\HU�RI�WKH�EDX[LWH�KRUL]RQ�LQ�WKH�àXÊSHUN
GHSRVLW�� ,W� LV�FRYHUHG�E\� WKH�PHGLXP�JUH\�DQG�PHGLXP
OLJKW� JUH\� &O\SHLQD� ELRLQWUDVSDULWLF�� ELRLQWUDVSDUXGLWLF
DQG� ELRPLFULWLF� OLPHVWRQH� FRQWDLQLQJ� EHVLGH� DOJDH�&O\�
SHLQD� MXUDVVLFD� WKH� PLFURIRVVLOV� 6DOSLQJRSRUHOOD� DQQX�
ODWD��9HUQHXOLQLGDH��DQG�JDVWURSRGV�DV�ZHOO��8SZDUGV�LQ
WKH�FDUERQDWH� VXFFHVVLRQ� IROORZ�PHGLXP�JUH\� DQG�PH�
GLXP�OLJKW�JUH\�ELRLQWUDVSDUXGLWHV�ZLWK�WKH�DOJD�&O\SHLQD
MXUDVVLFD�DQG�WLQWLQQLQDV�SURYLQJ�WKH�8SSHU�0DOP�DJH�RI
WKH�RYHUO\LQJ�FDUERQDWH�VHGLPHQWV�

7KH�ÆRSHK�GHSRVLW� LV� VLWXDWHG�DW� WKH�/XáH�*URVXSOMH
DQG�,ORYD�*RUD�ÉRSHK�FURVV�URDGV��,W�LV�UHSUHVHQWHG�E\�D
URXQGLVK�RXWFURS�ZLWK�D�GLDPHWHU�DERXW�����WR�����PH�
WUHV�� 7KH� IRRWZDOO� RI� WKH� EDX[LWH� LV� EXLOW� RI� WKH� /RZHU
0DOP� JUH\� WR�PRGHUDWH� JUH\��PHGLXP�JUDLQHG�PDVVLYH
RRVSDULWLF� OLPHVWRQH� DQG� GRORPLWL]HG� OLPHVWRQH�� 7KH
GHSRVLW�LV�FRPSRVHG�RI�PRGHUDWH�\HOORZLVK�RUDQJH�ILQH�
JUDLQHG� EDX[LWH�� \HOORZLVK� JUH\� WR� ZKLWH� ILQH� RROLWLF
EDX[LWH�ZLWK�UDUH�SLVROLWHV��SDOH�UHG�RROLWLF�EDX[LWH�ZLWK
UDUH�SLVROLWHV��PRGHUDWH�UHG�RROLWLF�EDX[LWH�ZLWK�UDUH�SL�
VROLWHV�� GDUN� UHG� EDX[LWH�� EUHFFLD�FRQJORPHUDWH� FRQVLVW�
LQJ�RI���WR���FHQWLPHWUHV�SRRUO\�URXQGHG�GDUN�UHG� LURQ�
EDX[LWH� IUDJPHQWV� IORDWLQJ� LQ� D� JUH\LVK� RUDQJH� JURXQG�
PDVV�DQG��ILQDOO\��RI�SLQNLVK�RROLWLF�EDX[LWH�FRPSRVHG�RI
SDOH�\HOORZLVK�EURZQ��RUDQJH��PRGHUDWH�UHGGLVK�RUDQJH�
OLJKW�UHG��JUH\��JUH\LVK�UHG�DQG�EULFN�UHG�RRLGV�

0LQHUDO�FRPSRVLWLRQ

7KH�PLQHUDO�FRPSRVLWLRQ�RI� WKH�FRQVLGHUHG�EDX[LWHV
LV�QRW�FRQVWDQW��7KH�$O�2��FRQWHQW�LV�WKH�KLJKHVW�LQ�FHQ�
WUDO� SDUWV� RI� WKH� FRQVLGHUHG� RUH� GHSRVLWV�� 2Q� WKH� RWKHU
KDQG��PRYLQJ�XSZDUGV�DQG�GRZQZDUGV�WKH�RUH�FRQWDLQV
PRUH�DQG�PRUH�NDROLQH�
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)LJ�� ��� 7KH�PLQHUDO� FRPSRVLWLRQ� RI� WKH� EDX[LWHV� IURP
,ORYD�*RUD�DQG�ÈRSHK�LQ�ZW����/HJHQG��0V�,OO���PXVFR�
YLWH�LOOLWH�� &KO� �� FKORULWH�� .OQ� �� NDROLQLWH�� 0QW� �� &D�
PRQWPRULOORQLWH��*EV���JLEEVLWH��%KP���ERHKPLWH��*W��
JRHWKLWH�� +HP� �� KHPDWLWH�� $QW� �� DQDWDVH�� %UN� �
EURRNLWH��5W���UXWLOH��3O���SODJLRFODVH��&D���FDOFLWH�
6O�� ��� 0LQDUDOQD� VHVWDYD� ERNVLWRY� L]� ,ORYH� *RUH� LQ
ÈRSHKD� SRGDQD� Y�PDVQLK���� /HJHQGD��0V�,OO� �� PXVN�
RYLW�LOOLW�� &KO� �� NORULW�� .OQ� �� NDROLQLW�� 0QW� �� &D�
PRQWPRULOORQLW�� *EV� �� JLEEVLW�� %KP� �� ERHKPLW�� *W� �
JRHWKLW��+HP���KHPDWLW��$QW���DQDWD]��%UN���EURRNLW��5W
��UXWLO��3O���SODJLRNOD]��&D���NDOFLW�

7KH� PLQHUDO� FRPSRVLWLRQ� RI� WKH� EDX[LWHV� KDV� EHHQ
GHWHUPLQHG�E\�;�UD\�SRZGHU�GLIIUDFWLRQ�DQDO\VLV�� ,Q� WKH
,ORYD� *RUD� DQG� ÉRSHK� GHSRVLWV�� WKH� PDLQ� TXDQWLW\� RI
$O�2�� LV� ERXQG� WR� ERHKPLWH� �7DE�� ��� )LJ�� ����ZKLOH� WKH
àXÊSHUN�GHSRVLW��ZKHUH�EDX[LWLF�FOD\V�RFFXUUHG��$O�2��LV
ERXQG� WR� ERHKPLWH�� PXVFRYLWH�LOOLWH�� FKORULWH� DQG� NDR�
OLQLWH��7DE�����)LJ������+RZHYHU��WKH�)H�2��LV�LQ�DOO�RFFXU�
UHQFHV�ERXQG�WR�KHPDWLWH�DQG�JRHWKLWH��ZKLOH�WKH�7L2��LV
DVVRFLDWHG� ZLWK� DQDWDVH�� EURRNLWH� DQG� UXWLOH�� &RPPRQ
DUH�JRHWKLWH��NDROLQLWH��KHPDWLWH��PLFDV�DQG�FOD\�PLQHU�
DOV��DQDWDVH��EURRNLWH�DQG�UXWLOH�

$PRQJ� WUDQVSDUHQW� PLQHUDOV� RI� WKH� KHDY\� IUDFWLRQ�
UDUH�JUDLQV�RI�UXWLOH��WLWDQLWH��]LUFRQ��WRXUPDOLQH��HSLGRWH�
DPSKLEROH�� FKORULWH� DQG� PXVFRYLWH� RFFXU�� ,Q� WKH� OLJKW
IUDFWLRQ�RSDTXH�JUDLQV�SUHYDLO��*UDLQV�RI�TXDUW]�DOVR�RF�
FXU�� 2Q� WKH� EDVLV� RI� KLWKHUWR� HVWDEOLVKHG� VSHFWUXP� RI
KHDY\�PLQHUDOV� LW� LV�YHU\�GLIILFXOW� WR�GLVFXVV� WKHLU�RULJLQ
DQG�URFNV�LQ�WKHLU�EDVHPHQW�

7DE�� ��� 7KH�PLQHUDO� FRPSRVLWLRQ�RI� WKH�EDX[LWHV� IURP� ,ORYD�*RUD� DQG� ÈRSHK� LQ�ZW���� /HJHQG��0V�,OO� ��PXVFR�
YLWH�LOOLWH��&KO���FKORULWH��.OQ���NDROLQLWH��0QW���&D�PRQWPRULOORQLWH��*EV���JLEEVLWH��%KP���ERHKPLWH��*W���JRHWKLWH�
+HP���KHPDWLWH��$QW���DQDWDVH��%UN���EURRNLWH��5W���UXWLOH��3O���SODJLRFODVH��&D���FDOFLWH�
7DE�����0LQHUDOQD�VHVWDYD�ERNVLWD�]�,ORYH�*RUH�LQ�ÈRSHKD�Y�PDVQLK����/HJHQGD��0V�,OO���PXVNRYLW�LOOLW��&KO���NORULW�
.OQ���NDROLQLW��0QW���&D�PRQWPRULOORQLW��*EV���JLEEVLW��%KP���ERHKPLW��*W���JRHWKLW��+HP���KHPDWLW��$QW���DQDWD]�
%UN���EURRNLW��5W���UXWLO��3O���SODJLRNOD]��&D���NDOFLW�

/RFDOLW\ 0V�,OO &KO .OQ 0QW *EV %KP *W +HP $QW %UN 5W 3O &DO
,/*��� � � �� � � �� � � � � � � �
,/*��� � �� � � � �� � �� � � � � �
É23��� � � �� � � �� � � � � � � �
É23��� � � � � � �� � � � � � � �
É23��� � � �� � � �� � � � � � � �
É23��� � �� � � � �� � � � � � � �
É23��� � � �� � � �� � � � � � � �
É23��� � � �� � � �� � � � � � � �
É23��� � � � � � �� � �� � � � � �
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7DE�����7KH�PLQHUDO�FRPSRVLWLRQ�RI�WKH�EDX[LWLF�FOD\V�IURP�WKH�ßXÉSHUN�RFFXUUHQFHV�LQ�ZW�����/HJHQG��VHH�7DEOH���
7DE�����0LQHUDOQD�VHVWDYD�ERNVLWQH�JOLQH�L]�SRMDYRY�SUL�ßXÉSHUNX�Y�PDVQLK�����/HJHQGD��JOHM�7DEHOR���

/RFDWLRQ 0V�,OO &KO 0OQ 0QW *EV %KP *W +HP $QW %UN 5W 3O &DO
à63��� �� �� � � � �� � � � � � � ��
à63��� �� �� � � � � � � � � � � �
à63��� �� �� �� � � �� � � � � � � �
à63��� � �� �� � � �� � � � � � � �
à63��� � �� �� � � �� � � � � � � ��
à63��� � �� � � � � � � � � � � ��
à63��� �� �� � � � �� � � � � � � �
à63��� � � �� � � � � � � � � � ��
à63���$ �� �� �� � � �� � � � � � � �

2ULJLQ�RI�WKH�EDX[LWHV

)LJ�� ��� 7KH�PLQHUDO� FRPSRVLWLRQ� RI� WKH� EDX[LWHV� IURP
ßXÉSHUN�LQ�ZW�����/HJHQG��VHH�ILJXUH���
6O�����0LQHUDOQD�VHVWDYD�ERNVLWRY�L]�ßXÉSHUND�SRGDQD�Y
PDVQLK���/HJHQGD��JOHM�VOLNR���

5HJDUGLQJ�WKH�ZD\�RI�RFFXUUHQFH�DQG�KRVW� URFN�� WKH
,ORYD�*RUD� DQG�àXÊSHUN� EDX[LWHV� FDQ� EH� GHVLJQDWHG� DV
�WHUUD�URVVD��EDX[LWHV�RU�NDUVW�EDX[LWHV��7KH�PDLQ�PLQHU�
DOV� DUH� ERHKPLWH�� JRHWKLWH�� KHPDWLWH� DQG� NDROLQLWH�� 7KH
FRQVLGHUHG�EDX[LWHV�RULJLQDWHG�DW� WKH� WLPH�RI�/DWH�.LP�
PHULDQ� SKDVH�� ZKLFK� ZDV� UHODWLYHO\� VKRUW�� 7KH� PRYH�
PHQWV� IRUPLQJ� D� GU\� ODQG�ZHUH�ZHDN� DQG� RI� HSHLURJH�
QHWLF� W\SH�� 7KLV� VWDWHPHQW� LV� FRQILUPHG� E\� DOPRVW� FRQ�
FRUGDQW� UHODWLRQVKLS�RI� WKH�EDX[LWHV� DV�ZHOO� DV�XQGHUO\�
LQJ�DQG�RYHUO\LQJ�FDUERQDWH�URFNV��7KH�/DWH�.LPPHULDQ
HSHLURJHQHWLF�PRYHPHQWV� DQG�ZHDN� IDXOW� WHFWRQLFV� FUH�
DWHG�SRRUO\�GHYHORSHG��LQH[SUHVVLYH�SDOHRUHOLHI��2Q�WKH

FDUERQDWH� VXUIDFH� ZHDWKHULQJ�� NDUVWLILFDWLRQ� DQG� GHQX�
GDWLRQ� WRRN� SODFH�� 6XEVHTXHQWO\�� WKH� NDUVWLILFDWLRQ� ZDV
LQWHUUXSWHG�E\�EDX[LWL]DWLRQ�DQG�DFFXPXODWLRQ�RI�EDX[�
LWH�PDWHULDO� RI� WKH� �WHUUD� URVVD�� W\SH� LQWR� VPDOO� GHSUHV�
VLRQV��$FFRUGLQJ� WR�0DNVLPRYLß�	� %XVHU� �������� DORQJ
WZR�YHUWLFDO�SURILOHV�LQ� WKH�/RJDWHF� ORFDOLW\�D�VWURQJ�HQ�
ULFKPHQW�RI� WKH�PRELOH� WUDFH�HOHPHQWV� LV� H[KLELWHG� �%H�
1L��&R��&X��=Q��<�� /D��3E�� WRZDUGV� WKH� EDVHPHQW� OLPH�
VWRQH�� LQGLFDWLQJ� WKDW� WKH� EDX[LWL]DWLRQ� SURFHVV� WRRN
SODFH�LQ�VLWX�RI�WKH�SUHVHQW�SRVLWLRQ�RI�WKH�EDX[LWHV�

+RZHYHU�� RQ� WKH� EDVLV� RI� DOO� DYDLODEOH� GDWD�ZH� FDQ
FRQFOXGH�WKDW�WKH�VRXUFH�PDWHULDO�RULJLQDWHG�IURP�WKH�LQ�
VROXEOH� UHVLGXH� RI� FDUERQDWH� IRRWZDOO� URFNV� DQG� DO�
ORFKWKRQRXV�HROLDQ�PDWHULDO�

&21&/86,216

7KH� 6XKD� .UDMLQD� EDX[LWH� RFFXUUHQFHV� DQG� GHSRVLWV
RFFXU� DSSUR[LPDWHO\� LQ� WKH� PLGGOH� SDUW� RI� WKH� 0DOP
VWUDWLJUDSKLF� VHTXHQFH�� 6LQFH� WKH� EDX[LWHV� DQG� EDX[LWLF
FOD\V�FDQ�EH�IRXQG�RQO\�LQ�WKH�WRS�RI�WKH�/RZHU�.LPPH�
ULGJLDQ� OLPHVWRQHV�� WKH\� DUH� FRQVLGHUHG� WR� EH� RI� WKH
0LGGOH�.LPPHULGJLDQ�DJH�

7KH�EDX[LWHV�LQ�TXHVWLRQ� OLH�EHWZHHQ� WKH�XQGHUO\LQJ
JUH\LVK�RRVSDULWLF�OLPHVWRQHV�ZLWK�WURFKROLQDV��VDOSLQJR�
SRUHOODV�� K\GUR]RDQV�� VSRQJHV� DQG� WKH� RYHUO\LQJ� GDUN
&O\SHLQD�DQG�7LQWLQQLQD�FDUERQDWH�URFNV�

2XU� LQYHVWLJDWLRQV� RI� WKH� ,ORYD� *RUD� DQG� àXÊSHUN
EDX[LWH�GLVWULFW� FRQILUP� WKH�HDUO\�SURVSHFWLQJ� RI� /XNDFV
	�.XKDU��������DV�ZHOO�DV�%XVHU� �������� ,Q�JHQHUDO�� WKH
GHSRVLWV�DUH� ORZ�JUDGH�EDX[LWHV�� WKH\�DUH�VPDOO�DQG� WKH
DUHD� RI� WKHLU� RFFXUUHQFH� LV� VPDOO�� %DX[LWH� DQG� EDX[LWLF
FOD\V�RFFXU�LQ�OHQVHV�DQG�SRFNHWV��2XU�SURVSHFWLQJ�LQGL�
FDWHV�WKDW�WKH�LQGLYLGXDO�GHSRVLWV�DUH�VPDOO�DQG�HUUDWLF�LQ
GLVWULEXWLRQ� DQG� PRVWO\� KLJK� LQ� LURQ� R[LGHV� DQG� VLOLFD�
/DWHUDO� JUDGDWLRQV� LQ� FRPSRVLWLRQ� RI� WKH� EDX[LWH� RUH
ZLWKLQ� RFFXUUHQFHV� DQG� GHSRVLWV� DUH� FRPPRQ��0RVW� RI
WKH� PDWHULDO� LQ� WKH� GHSRVLWV� LV� FODVVLILHG� DV� JUDGH� &�

EDX[LWH�



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

6WHYR�'2=(7�	�0LKD�0,É,à��,/29$�*25$�$1'�à8É3(5.�%$8;,7(�'(326,76���������

���

$&.12:/('*(0(17

7KH� DXWKRUV� ZLVK� WR� H[SUHVV� WKHLU� FRUGLDO� WKDQNV� WR
WKH�0LQLVWU\�RI�+LJK�(GXFDWLRQ��6FLHQFH�DQG�7HFKQRORJ\

RI�WKH�5HSXEOLF�RI�6ORYHQLD�DQG�WR�WKH�*HRORJLFDO�6XUYH\
RI�6ORYHQLD�IRU�WKHLU�ILQDQFLDO�VXSSRUW�LQ�WKH�GHWDLOHG�DQG
V\VWHPDWLF� UHJLRQDO� UHVHDUFK� FDUULHG� RXW� LQ� WKH�ZHVWHUQ
SDUW�RI�6XKD�.UDMLQD�

/(Ë,Éà$�%2.6,729�1$�2%02à-8�,/29(�*25(�,1�à8É3(5.$

6WHYR�'2=(7�	�0LKD�0,Ç,Þ
*HRORÊNL�]DYRG�6ORYHQLMH��6,������/MXEOMDQD��' LPLáHYD���

(�PDLO��VWHYR�GR]HW#JHR�]V�VL

329=(7(.

2SLVXMHPR�SRMDYH�LQ�OHÊLÈßD�ERNVLWRY�QD�REPRßMX�,ORYH�JRUH�LQ�ÞXÈSHUND��NL�VR�QDQL]DQL�Y�REOLNL� OHß��ÊHSRY�LQ
JQH]G� Y]GROÊ� UXGRQRVQHJD� NRQWDNWD� VSRGQML� NLPPHULGJLM�]JRUQML� NLPPHULGJLM�� 5XGRQRVQR� REPRßMH� ,ORYD� JRUD�
ÞXÈSHUN� REVHJD� VOHGHßH� SRMDYH� R]LURPD� OHÊLÈßD� ERNVLWQH� UXGH�� *UDGLÈßH�� 0DOL� YUK� ����� P��� ÉLWQLN� �ÞXÈSHUN�� LQ
ÇRSHK��NL�OHÊH�RNROL���NP�MXJRY]KRGQR�RG�*URVXSOMD�

0DOPVNL� UXGRQRVQL� NRQWDNW�QD�REPRßMX� ,ORYH�JRUH� OHÊL� Y]SRUHGQR� V� FHVWR�RG�RGFHSD�FHVWH�*URVXSOMH�.UND� QD
,ORYR� JRUR�� *HQHUDOQD� VPHU� NRQWDNWD� MH� VHYHU�MXJ�� 1D� L]GDQNLK� ERNVLWD� ,ORYH� JRUH� VR� PDUVLNMH� RKUDQMHQL� VOHGRYL
VWDUHJD�RGNRSDYDQMD��5XGRQRVQL�NRQWDNW�MH�GROJ����NP��%RNVLWQL�SRMDYL�VR�RGNULWL�QD�WUHK�ORNDFLMDK��*UDGLÈßH��0DOL
YUK������P��LQ�ÇRSHK��3R�XVWQHP�L]URßLOX�VR�QD�REPRßMX�*UDGLÈßD�NRSDOL�ÊHOH]RYR�UXGR�YVH�GR�OHWD�������.HPLßQD
DQDOL]D�Y]RUFD�UXGH�L]�WHJD�REPRßMD�MH�UHV�SRND]DOD�YLVRN�RGVWRWHN�ÊHOH]D�����������1HNDWHUL�Y]RUFL�UXGH�,ORYH�JRUH
LPDMR�]D� L]NRULÈßDQMH� UD]PHURPD�XJRGHQ�RGVWRWHN�6L2��� 5XGQR� WHOR� QD� ORNDFLML� ÉLWQLN� QD� REPRßMX�ÞXÈSHUND� LPD
REOLNR�����P�GROJH�LQ����P�ÈLURNH�OHßH��NL� MH�NRQNRUGDQWQD�V�SODVWPL�WDOQLQH�LQ�NURYQLQH��9�WDOQLQL�PRßQR�SUHYOD�
GXMHMR�VLYNDVWL�RRVSDULWLQL��RQNRVSDULWQL� LQ�RRQNRVSDULWQL�DSQHQFL�V� IRUDPLQLIHUDPL��DOJDPL��KLGUR]RML� LQ�VSRQJLMDPL�
1DMSRPHPEQHMÈL�IRVLOL�VR�&ODGRFRURSVLV�PLUDELOLV��7URFKROLQD�HORQJDWD��7URFKROLQD�DOSLQD� LQ�6DOSLQJRSRUHOOD�DQQX�
ODWD��9�NURYQLQL�VR�WHPQRVLYL�GR�VLYNDVWRßUQL�SODVWQDWL�DSQHQFL��GRORPLWL]LUDQL�DSQHQFL�LQ�GRORPLWL�]�DOJDPL��JDVWUR�
SRGL��IRUDPLQLIHUDPL�LQ�WLQWLQLQDPL��=D�ELRVWUDWLJUDILMR�VR�SROHJ�WLQWLQLQ�QDMSRPHPEQHMÈH�DOJH�&O\SHLQD�MXUDVVLFD��NL
VR�ELOH�SUL�QDV�UD]ÈLUMHQH�Y�]JRUQMHP�PDOPX�

9�QDKDMDOLÈßLK� ,ORYD� JRUD� LQ� ÇRSHK� MH� JODYQD� NROLßLQD�$O�2�� YH]DQD� QD� ERHKPLWH�� Y� QDKDMDOLÈßX�ÞXÈSHUN�� NMHU
QDVWRSDMR�ERNVLWQH�JOLQH��SD�MH�NROLßLQD�$O�2��YH]DQD�QD�ERHKPLW��PXVNRYLW�LOOLW��NORULW� LQ�NDROLQLW��)H�2�� MH�Y�YVHK
QDKDMDOLÈßLK�YH]DQ�QD�KHPDWLW�LQ�JRHWKLW��7L2��SD�MH�YH]DQ�QD�DQDWD]��EURRNLW�LQ�UXWLO�

2EUDYQDYDQL�ERNVLWL�SULSDGDMR��WHUUD�URVVD��WLSX�ERNVLWRY�R]LURPD�NUDÈNLP�ERNVLWRP��%RNVLWL�UD]LVNDQHJD�R]HPOMD
VR�QDVWDOL�Y�ßDVX�SR]QRNLPPHULMVNH�ID]H��NL�MH�ELOD�UD]PHURPD�NUDWND��3UHPLNDQMD��NL�VR�SRY]URßLOD�QDVWDQHN�NRSQD�
VR�ELOD�ÈLEND�LQ�HSLURJHQHWVNHJD�WLSD��7R�SRWUMXMHWD�QHL]UD]LWL�SDOHRUHOLHI�LQ�NRQNRUGDQWQD�OHJD�UXGQLK�WHOHV�WHU�SODVWL
WDOQLQH� LQ� NURYQLQH�� 1D� SRYUÈLQL� VSRGQMHPDOPVNH� NDUERQDWQH� VNODGRYQLFH� MH� SRWHNDOR� SUHSHUHYDQMH�� L]OXÊHYDQMH�
UD]WDSOMDQMH��]DNUDVHYDQMH�LQ�GHQXGDFLMD�

%RNVLWQL�PDWHULDO�VH�MH�QDNRSLßLO�Y�ÈWHYLOQLK�PDMKQLK�GHSUHVLMDK��SRWHP�MH�QDVWRSLOD�ERNVLWL]DFLMD��NL�MH�]DXVWDYLOD
]DNUDVHYDQMH�NDUERQDWQLK�WDO��7UDQVSRUW�QHWRSQHJD�RVWDQND�NDUERQDWQLK�NDPQLQ�VH�MH�GRJDMDO�V�VSLUDQMHP��V�SRYUÈLQ�
VNLPL�LQ�SRG]HPHOMVNLPL�YRGQLPL�WRNRYL�WHU�V�SRPRßMR�YHWUD��6HVWDYD�ERNVLWRY�VH�]QDWQR�VSUHPLQMD�]ODVWL�Y�YHUWLNDOQL
VPHUL��WDNR�GD�ERNVLW�SUHKDMD�Y�JOLQDVWL�ERNVLW�LQ�ERNVLWQR�JOLQR�

%RNVLWQD�OHÊLÈßD�,ORYH�JRUH�LQ�ÞXÈSHUND�LPDMR�PDMKHQ�JRVSRGDUVNL�SRPHQ��VDM�LPDMR�PDMKHQ�REVHJ��QL]NR�YUHG�
QRVW�$O�2��WHU�UD]PHURPD�YLVRNR�YVHEQRVW�)H�2��LQ�6L2���9HßLQD�ERNVLWQH�UXGH�QD�REPRßMX�,ORYH�JRUH�LQ�ÞXÈSHUND�MH
NODVLILFLUDQD�NRW�&��]DORJH�

.OMXÞQH�EHVHGH��ERNVLW��PLQHUDOQD�VHVWDYD��PDOP��=XQDQML�'LQDULGL��6ORYHQLMD
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%DUGRVV\��*��<��	� -��1LFKRODV� ��������3URSRVLWLRQ�SRXU
XQH�WHUPLQRORJLH�GHV�EDX[LWHV��7UDYDX[�,&62%$��S�����
����
%XVHU��6����������([SODQDWRU\�WH[W�RI�WKH�0DS�6KHHW�5LE�
QLFD� �� �� �������� )HGHUDO� *HRORJLFDO� 6XUYH\�� %HRJUDG�
���SS�
%XVHU��6�� �������� -XUDVVLF�EHGV� LQ�6ORYHQLD�� ,Q��'UREQH�
.�� �HG���� ��WK� (XURSHDQ� PLFURSDOHRQWRORJLFDO� FROOR�
TXLXP��*HRO��'HYHORS�� LQ� 6ORYHQLD� DQG�&URDWLD��*XLGH
ERRN��/MXEOMDQD��S��������
%XVHU��6����������'HYHORSPHQW�RI�WKH�'LQDULF�DQG�-XOLDQ
FDUERQDWH� SODWIRUPV� DQG� RI� WKH� LQWHUPHGLDWH� 6ORYHQLDQ
EDVLQ� �1:�<XJRVODYLD���0HP�� 6RF�� *HRO�� ,W��� ���� ����
����
%XVHU��6��	�(��/XNDFV���������7KH�UHVXOWV�RI�UHFHQW�JHR�
ORJLFDO�EDX[LWH� H[SORULQJ� LQ� 6ORYHQLD��5HSRUWV��WK�&RQV�
*HRO��)/5-��2KULG��YRO�����S����������
%XVHU��6��	�(��/XNDFV� ��������%DX[LWH� LQ�6ORYHQLD�$QQ�
,QVW��*HRO��3XEO��+XQJ������������������
%XVHU�� 6�� 	� ,�� 'HEHOMDN� ������������� /RZHU� -XUDVVLF
EHGV� ZLWK� ELYDOYHV� LQ� VRXWK� 6ORYHQLD�� *HRORJ\�� ������
������
'HEHOMDN��,��	�6��%XVHU���������/LWKLRWLG�ELYDOYHV�LQ�6OR�
YHQLD�DQG�WKHLU�PRGH�RI�OLIH��*HRORJ\������������
'R]HW��6�� ��������%LRVWUDWLJUDSKLF�VXEGLYLVLRQ�RI� WKH� -X�
UDVVLF�DQG�/RZHU�&UHWDFHRXV�EHGV�LQ�.RáHYMH�DQG�*RUVNL
.RWDU�DUHD��0LQ��0HW��4XDWHUO\��������������
'R]HW��6����������/RIHU�F\FORWKHPV�IURP�WKH�/RZHU�/LDV�
VLF� .UND� OLPHVWRQHV�� 5LY�� ,W�� 3DOHRQW�� 6WUDW��� ������� ���
����
'R]HW��6�������D���6WUDWLJUDSK\�RI�WKH�6XKD�.UDMLQD�DUHD
�6ORYHQLD�� DQG� VWUDWLJUDSKLF� JDS� 0LGGOH� /LDVVLF�/RZHU
0DOP��5XG��PHW��]ERU���������������
'R]HW��6�������E���0DOP�EDX[LWHV�DW�.RáHYVND�5HND�DQG
.RáHYMH��5XG��PHW��]ERU�����������
'R]HW�� 6�� ��������1HSWXQLDQ� FODVWLF� GLNHV� LQ� WKH�0DOP
EHGV�RI�6XKD�.UDMLQD� �6ORYHQLD���5XG��PHW��]ERU��������
������������
'R]HW��6����������)RUDPLQLIHUDO�DQG�DOJDO�ELRVWUDWLJUDSK\
RI�WKH�-XUDVVLF�EHGV� LQ�VRXWKHDVWHUQ�6ORYHQLD��5XG��PHW�
]ERU�����������������

'R]HW�� 6�� ��������+RáHYMH� 2ROLWLF� *URXS�� &HQWUDO� 6OR�
YHQLD��$FWD�FDUVRORJLFD�����������������
'R]HW��6��	�/M��ÆULEDU���������%LRVWUDWLJUDSK\�RI�VKDOORZ
PDULQH� -XUDVVLF� EHGV� LQ� VRXWKHDVWHUQ� 6ORYHQLD�� *HROR�
JLMD��������������
'R]HW��6���0��0LÇLÞ�	�7��ÈXÉD���������1HZ�GDWD�RQ�WKH
VWUDWLJUDSKLF�SRVLWLRQ��PLQHUDORJ\�DQG�FKHPLVWU\�RI�1D�
QRV�EDX[LWHV�GHSRVLWV�DQG�DGMDFHQW�FDUERQDWH�URFNV��6OR�
YHQLD��*HRO��&URDWLFD�����������������
'XQKDP��5��-�� ��������&ODVVLILFDWLRQ�RI�FDUERQDWH�URFNV
DFFRUGLQJ� WR� GHSRVLWLRQDO� WH[WXUH�� ,Q�� +DP��:�(�� �HG���
&ODVVLILFDWLRQ� RI� FDUERQDWH� URFNV�� $$3*� 0HPRLU�� ��
��������
)RON��5��/����������3UDFWLFDO�SHWURJUDSKLF�FODVVLILFDWLRQ�RI
OLPHVWRQHV��$P��$VV��3HWURO��*HRO��%XOO���������������
*UHJRULÞ�� 9�� �������� 6RLO� IRUPDWLRQ� RQ� WKH� 7ULDVVLF
GRORPLWHV��*HRORJLMD��������������
/LSROG��0��9����������%HULFKW��EHU�GLH�JHRORJLVFKH�$XI�
QDKPH�LQ�8QWHU�.UDLQ�LP�-DKUH�������-DKUE��*HRO��5�$��
:LHQ��S����������
/XNDFV��(��	�6��.XKDU���������5HSRUW�RQ�H[SORUDWLRQV�RI
EDX[LWHV� LQ� 6ORYHQLD� LQ� WKH� \HDU� ������ *HRORJLFDO� VXU�
YH\��/MXEOMDQD�����SS�
0DNVLPRYLÜ��=��	� 6�� %XVHU� ��������*HRFKHPLFDO� FKDU�
DFWHULVWLFV�RI�VRPH�.DUVWLF�EDX[LWHV�IURP�6ORYHQLD��<XJR�
VODYLD�����NRQJU��JHRO��-XJRVO���7DUD��YRO�����S��������
3OHQLÞDU�� 0�� �������� %RNVLWL� LQ� ÌHOH]QD� UXGD� Y� 1DGUWL�
+UXÊLFL�LQ�SRG�1DQRVRP��3RURáLOR�Y�URNRSLVX��*HRORÊNL
]DYRG�6ORYHQLMH��/MXEOMDQD�����VWU�
3OHQLÞDU��0����������2Q�WKH�RROLWLF�EDX[LWH�LQ�WKH�&UHWD�
FHRXV�RI�WKH�6ORYHQH�OLWWRUDO��*HRORJLMD�������������
6WURKPHQJHU�� &�� 	� 6�� 'R]HW� �������� 6WUDWLJUDSK\� DQG
JHRFKHPLVWU\�RI�-XUDVVLF�FDUERQDWH�URFNV�IURP�6XKD�.UD�
MLQD� DQG� 0DOD� *RUD� PRXQWDLQ� �6RXWKHUQ� 6ORYHQLD��
*HRORJLMD��������������
ÆULEDU�� /M�� �������� -XUDVVLF� VHGLPHQWV� EHWZHHQ� WKH� YLO�
ODJHV�=DJUDGHF�DQG�5DQGRO�LQ�.UND�YDOOH\��*HRORJLMD����
��������
7LULQJHU�� -�� ��������'HVFULSWLRQ� RI� WKH� SUHVHQW� VLWXDWLRQ
LQ�6ORYHQH�EDX[LWH�RUH�GHSRVLWV��5XGDUVWYR�L�PHWDOXUJLMD�
�������������


