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7KH�NQRZOHGJH�RI�WKH�ZHVW�%DONDQ�IUHVKZDWHU�JRELHV�LQ�WKH�$GULDWLF�GUDLQDJH�EDVLQ�LV�VWLOO�SRRU�DQG�LQVXIILFLHQW�IRU
WKHLU�DGHTXDWH�DQG�HIIHFWLYH�FRQVHUYDWLRQ��1HZ�GDWD�RQ�JHRJUDSKLFDO�DQG�HFRORJLFDO�GLVWULEXWLRQ�RI�IUHVKZDWHU�JRELHV
LQ�WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI�WKH�:HVW�%DONDQV�DUH�SURYLGHG��$�FRQVLGHUDEOH�H[WHQVLRQ�RI�WKH�NQRZQ�UDQJH�LQ�WKLV
DUHD� LV�GHPRQVWUDWHG� IRU�.QLSRZLWVFKLD�FDXFDVLFD��3DGRJRELXV�ERQHOOL� DQG�3RPDWRVFKLVWXV�FDQHVWULQLL�� )RU� WKH� ILUVW
WLPH��.QLSRZLWVFKLD� UDGRYLFL�DQG�.QLSRZLWVFKLD�FURDWLFD�KDYH�EHHQ� UHSRUWHG� IURP� WKH�5LYHU�1HUHWYD�FDWFKPHQW� LQ
%RVQLD�DQG�+HU]HJRYLQD��7KH�ILQG�RI�.��UDGRYLFL�LV��VR�IDU��WKH�VHFRQG�NQRZQ�UHFRUG�RI�WKLV�VSHFLHV��3RPDWRVFKLVWXV
PRQWHQHJUHQVLV�LV�UHSRUWHG�IURP�$OEDQLD�IRU�WKH�ILUVW�WLPH�

.H\�ZRUGV��*RELLGDH��JHRJUDSKLF�GLVWULEXWLRQ��HFRORJLFDO�GLVWULEXWLRQ��$GULDWLF�GUDLQDJH��:HVWHUQ�%DONDQV
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/D�FRQRVFHQ]D�GHL�JKLR]]L�G¢DFTXD�GROFH�GHL�%DOFDQL�RFFLGHQWDOL�QHO�EDFLQR�LGURJUDILFR�$GULDWLFR�o�DQFRU�VHPSUH
VFDUVD�HG�LQVXIILFLHQWH�SHU�XQD�FRQVHUYD]LRQH�DGHJXDWD�HG�HIIHWWLYD�GL�WDOL�VSHFLH��/¢DUWLFROR�IRUQLVFH�QXRYL�GDWD�VXOOD
GLVWULEX]LRQH�JHRJUDILFD�HG�HFRORJLFD�GHL�JKLR]]L�G¢DFTXD�GROFH�QHO�EDFLQR� LGURJUDILFR�$GULDWLFR�GHL�%DOFDQL�RFFL�
GHQWDOL�� 9LHQH� GLPRVWUDWD� XQ¢HVWHQVLRQH� FRQVLGHUHYROH� GHOOD� GLVWULEX]LRQH� ILQR� DG� RJJL� QRWD� SHU� OH� VSHFLH� .QL�
SRZLWVFKLD�FDXFDVLFD��3DGRJRELXV�ERQHOOL�H�3RPDWRVFKLVWXV�FDQHVWULQLL��9LHQH�LQROWUH�ULSRUWDWD�SHU�OD�SULPD�YROWD�OD
SUHVHQ]D�GL�.QLSRZLWVFKLD�UDGRYLFL�H�.QLSRZLWVFKLD�FURDWLFD�QHO�ILXPH�1HUHWYD��LQ�%RVQLD�HG�(U]HJRYLQD��3HU�.��UD�
GRYLFL�VL�WUDWWD�LQROWUH�GHOOD�VHFRQGD�VHJQDOD]LRQH�LQ�DVVROXWR��3RPDWRVFKLVWXV�PRQWHQHJUHQVLV�YLHQH�VHJQDODWR�SHU�OD
SULPD�YROWD�LQ�$OEDQLD�

3DUROH�FKLDYH��*RELLGDH��GLVWULEX]LRQH�JHRJUDILFD��GLVWULEX]LRQH�HFRORJLFD��EDFLQR�LGURJUDILFR�$GULDWLFR�
%DOFDQL�RFFLGHQWDOL
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7KH�NQRZOHGJH�RQ�WKH�ZHVW�%DONDQ�IUHVKZDWHU�JRELHV
LQ� WKH�$GULDWLF� GUDLQDJH� EDVLQ� KDV� EHHQ� H[WHQGHG� FRQ�
VLGHUDEO\� LQ� WKH� UHFHQW� \HDUV�� )RXU� QHZ� VSHFLHV� KDYH
EHHQ� GHVFULEHG� �.RYDáLß�� ����D�� .RYDáLß� 	� ÉDQGD�
������0LOOHU�	�ÉDQGD��������0LOOHU�� LQ�SUHVV���DQG�QHZ
GDWD�RQ�PRUSKRORJ\��HFRORJ\�DQG�GLVWULEXWLRQ�RI�DOUHDG\
NQRZQ� VSHFLHV� SXEOLVKHG� �.RYDáLß� 	� 3DOODRUR�� �����
.RYDáLß�� ����E��� 6R� IDU�� HLJKW� IUHVKZDWHU� JRELHV� KDYH
EHHQ�UHFRUGHG�IRU�WKLV�DUHD��7KLV�LQFOXGHV�.QLSRZLWVFKLD
PUDNRYFLFL�0LOOHU�� ����� IURP� WKH�5LYHU�.UND�� D� VSHFLHV
NQRZQ� VLQFH� ������ EXW� GHVFULEHG� RQO\� UHFHQWO\
�0UDNRYáLß� HW� DO��� ������ 0LOOHU�� ������� 0RVW� RI� WKHVH
VSHFLHV� DUH� HQGHPLF�� UHVWULFWHG� WR� VPDOO� LVRODWHG� IUHVK�
ZDWHU� KDELWDWV� DQG� YXOQHUDEOH� WR� KXPDQ� WKUHDWV�� +RZ�
HYHU�� WKH� NQRZOHGJH� RQ� WKHLU� WD[RQRP\�� JHRJUDSKLFDO
DQG�HFRORJLFDO�GLVWULEXWLRQ��DV�ZHOO�DV�RQ�WKHLU�OLIH�KLVWR�
ULHV� DQG� SUHVHQW� KXPDQ�LQGXFHG� WKUHDWV� LV� IDU� IURP� WKH
OHYHO� WKDW�FRXOG�HQDEOH� WKHLU� HIIHFWLYH�FRQVHUYDWLRQ�DQG
FRXOG�SUHYHQW� VSHFLHV�H[WLQFWLRQ��7KH�DLP�RI� WKLV�SDSHU
LV� WR�SURYLGH� LQIRUPDWLRQ�RQ� WKH�H[WHQGHG�JHRJUDSKLFDO
DQG�HFRORJLFDO�GLVWULEXWLRQ�RI� WKH�:HVW�%DONDQ� IUHVKZD�
WHU�JRELLG�VSHFLHV��EDVHG�RQ�WKH�SRVLWLYH�LGHQWLILFDWLRQ�RI
RXU�PDWHULDO��DV�ZHOO�DV�RI�WKH�SXEOLVKHG�GDWD��DQG�RQ�WKH
SXEOLVKHG�LQIRUPDWLRQ�RQ�WKH�GHSRVLWLRQ�RI�WKH�FROOHFWHG
PDWHULDO�

0$7(5,$/�$1'�0(7+2'6

)LVKHV� ZHUH� FROOHFWHG� E\� HOHFWURILVKLQJ� RU� E\� KDQG
QHW� GXULQJ� VFXED�GLYLQJ�� 7KH� H[DPLQHG�PDWHULDO� LV� GH�
SRVLWHG� LQ� WKH�1DWLRQDO�0XVHXP� 3UDJXH� �103�� DQG� LQ
WKH�5LMHND�1DWXUDO�+LVWRU\�0XVHXP��3ULURGRVORYQL�PX]HM
5LMHND���305���7KH�GDWD�RQ�DOO� XVHG�PDWHULDO�DUH� OLVWHG
IRU�HDFK�VSHFLHV�LQ�WKH�5HVXOWV�VHFWLRQ�

7KH�LGHQWLILFDWLRQ�ZDV�FDUULHG�RXW�XVLQJ�LGHQWLILFDWLRQ
NH\V� DQG� WKH� VR� IDU� SXEOLVKHG� VSHFLHV� GHVFULSWLRQV
�0LOOHU��������������.RYDáLß������D��.RYDáLß�	�ÉDQGD�
������0LOOHU�	�ÉDQGD���������7KH�KHDG� ODWHUDO� OLQH�V\V�
WHP� ZDV� FKHFNHG� XVLQJ� D� ELQRFXODU�� :KHQ� QHFHVVDU\�
WKH� VSHFLPHQV�ZHUH� VWDLQHG� LQ� ���.0Q2�� VROXWLRQ� IRU
���V�DQG������+�62��VROXWLRQ�IRU����V��ZKLFK�DOORZHG�D
EHWWHU� H[DPLQDWLRQ� RI� VHQVRU\� SDSLOODH� URZV��7KH� GLDJ�
QRVHV� DUH� D� PLQLPXP� FRPELQDWLRQ� RI� FKDUDFWHUV� WKDW
SRVLWLYHO\� LGHQWLI\� UHVHDUFKHG� VSHFLPHQV� DPRQJ� WKH
(XURSHDQ� DQG� 3RQWR�&DVSLDQ� JRELLG� VSHFLHV� �0LOOHU�
������ ������ .RYDáLß�� ����D�� .RYDáLß� 	� ÉDQGD�� �����
0LOOHU� 	� ÉDQGD�� ������� 0RUSKRPHWULF� DQG� PHULVWLF
PHWKRGV� IROORZ� 0LOOHU� �������� 7KH� PHULVWLF� DEEUHYLD�
WLRQV��$��DQDO�ILQ��&��FDXGDO�ILQ��'��GRUVDO�ILQV��3��SHFWR�
UDO� ILQ�� 9�� SHOYLF� GLVF�� //�� VFDOHV� LQ� ODWHUDO� VHULHV�� 75�
VFDOHV� LQ� WUDQVYHUVH� VHULHV�� 7KH� WHUPLQRORJ\� RI� ODWHUDO�
OLQH� V\VWHP� IROORZV� 6DQ]R� �������� (FRQRPLGLV�	�0LOOHU
�������DQG�0LOOHU��������

7KH�SXEOLVKHG�GDWD�RQ�JRELLG�VSHFLHV�DUH�FRQVLGHUHG
WR�KDYH�D�SRVLWLYH�LGHQWLILFDWLRQ�ZKHQ�WKH�IROORZLQJ�FUL�
WHULD� KDYH� EHHQ� PHW�� WKH� VSHFLPHQV� DUH� GHSRVLWHG� LQ
FROOHFWLRQV�� RU� WKH� SXEOLVKHG� GHVFULSWLRQ� FRQWDLQV� HQ�
RXJK�PRUSKRORJLFDO�GDWD�IRU�D�SRVLWLYH�LGHQWLILFDWLRQ��$OO
RWKHU� SXEOLVKHG� GDWD� ZHUH� FLWHG� VHSDUDWHO\� DQG� GLV�
FXVVHG�LQ�WKH�UHPDUNV��7KH�LQIRUPDWLRQ�RQ�WKH�HFRORJLFDO
GLVWULEXWLRQ� ZDV� EDVHG� RQ� WKH� SXEOLVKHG� GDWD� DQG� RXU
GDWD�IURP�WKH�QHZ�UHFRUGV�
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'LDJQRVLV������VHQVRU\�SDSLOODH�ZLWK�VXERUELWDO�URZ�D�
����LQWHURUELW�ZLWKRXW�WZR�RU�PRUH� WUDQVYHUVH�URZV�RI�SD�
SLOODH�� ���� WKH� DQWHULRU� RFXORVFDSXODU� DQG� SUHRSHUFXODU
FDQDOV�SUHVHQW������FRORUDWLRQ�QRW�XQLIRUPO\�EODFN�DERYH�
����WKH�SRVWHULRU�RFXORVFDSXODU�FDQDO�SUHVHQW�DW�OHDVW�LQ�D
SDUW�RI�WKH�SRSXODWLRQ������WKH�VFDOHV�EHJLQQLQJ�DQWHULRUO\
IURP� WKH� UHDU�HQG�RI�'��DW� OHDVW� LQ�D�SDUW�RI� WKH�SRSXOD�
WLRQ�

'LVWULEXWLRQ���)LJ�����3XEOLVKHG�GDWD��'LQMLÊND�RQ�3DJ
,VODQG��5LYHU�.DULÊQLFD� IORZLQJ� LQWR�.DULQVNR�6HD��.DULQ�
VNR� 6HD�� 9UDQVNR� /DNH�� 3LURYDF� LQ� 3LURYDáNL� %D\�� 3UR�
NOMDQVNR�/DNH� LQ�.UND�5LYHU�EDVLQ��5LYHU� -DGUR� LQ�0RULQM
%D\�QHDU�ÉLEHQLN��5LYHU�3DQWDQ�QHDU�7URJLU��5LYHU�&HWLQD
QHDU�2PLÊ��DOO�LQ�&URDWLD��.RYDáLß�	�3DOODRUR��������

1HZ� GDWD�� WKH� PRXWK� RI� WKH� 5LYHU� 5DÊD� RQ� ,VWULD�
3ULYODND� QHDU� =DGDU�� 5LYHU� =UPDQMD� EHWZHHQ� 2EURYDF
DQG� LWV� PRXWK� WR� WKH� VHD� DQG� LQ� -DQNRYLßD� EXN�� 5LYHU
.UND� LQ� ËXULßL�� 'HVDQVNR� /DNH� LQ� WKH� 5LYHU� 1HUHWYD
FDWFKPHQW�� DOO� LQ� &URDWLD�� 7KH� NQRZOHGJH� DERXW� WKH
UDQJH�RI�.��FDXFDVLFD�LQ�WKH�$GULDWLF�6HD�EDVLQ�ZDV�FRQ�
VLGHUDEO\� H[WHQGHG�� 3UHYLRXVO\� SXEOLVKHG� GDWD� GHOLPLW
WKH�NQRZQ�DUHD�RI�RFFXUUHQFH�WR� WKH�QRUWKHUQ�DQG�FHQ�
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)LJ�� ��� 7KH� RFFXUUHQFH� RI� .QLSRZLWVFKLD� FDXFDVLFD� LQ
WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI� WKH�:HVWHUQ�%DONDQV��z
LQGLFDWHV�SXEOLVKHG�UHFRUGV��.RYDàLÞ�	�3DOODRUR��������
����'LQMLÉND�RQ�3DJ�,VODQG������.DULQVNR�6HD������5LYHU
.DULÉQLFD�� �� �� 9UDQVNR� /DNH�� �� �� 3LURYDF� LQ� 3LURYDàNL
%D\�� �� �� 3URNOMDQVNR� /DNH�� �� �� 5LYHU� -DGUR� LQ� 0RULQM
%D\�� �� ��5LYHU� 3DQWDQ�� ����5LYHU�&HWLQD��1HZ� UHFRUGV
DUH�LQGLFDWHG�E\�DUURZV��$���PRXWK�RI�WKH�5LYHU�5DÉD��%
�� 5LYHU� =UPDQMD� EHWZHHQ�2EURYDF� DQG� PRXWK� WR� WKH
VHD��&���5LYHU�=UPDQMD�LQ�-DQNRYLÞD�EXN��'���3ULYODND��(
��5LYHU�.UND�LQ�ÊXULÞL��)���'HVDQVNR�/DNH�
6O�� ��� 3RMDYOMDQMH� YUVWH�.QLSRZLWVFKLD� FDXFDVLFD� Y� -DG�
UDQVNHP� SRYRGMX� ]DKRGQHJD� %DONDQD�� z� SRQD]DUMD
REMDYOMHQH� SRGDWNH� �.RYDàLÞ� 	� 3DOODRUR�� ������� �� �
'LQMLÉND�QD�RWRNX�3DJX���� ��.DULQVNR�PRUMH�� �� ��5HND
.DULÉQLFD������9UDQVNR�MH]HUR������3LURYDF�Y�3LURYDàNHP
]DOLYX�� �� �� 3URNOMDQVNR� MH]HUR�� �� �� 5HND� -DGUR� SUL
0RULQMVNHP�]DOLYX������5HND�3DQWDQ������5HND�&HWLQD�
1RYL� SRGDWNL� VR� R]QDàHQL� V� SXÉàLFDPL�� $� �� XVWMH� UHNH
5DÉH��%���5HND�=UPDQMD�PHG�2EURYFHP�LQ�QMHQLP�XVW�
MHP�Y�PRUMH��&���5HND�=UPDQMD�SUL�-DQNRYLÞD�EXNX��'��
3ULYODND�� (���5HND�.UND�SUL�ÊXULÞLK�� )� ��'HVDQVNR� MH]�
HUR�

WUDO�'DOPDWLD�� IURP�WKH�VRXWKHUQ�FRDVW�RI� WKH�,VODQG�3DJ
WR� WKH� 5LYHU� &HWLQD� FDWFKPHQW� �.RYDáLß� 	� 3DOODRUR�
������� $Q� LQWHQVLYH� UHVHDUFK� UHYHDOHG� SUHVHQFH� RI� WKLV
VSHFLHV�LQ�WKH�5LYHU�1HUHWYD�FDWFKPHQW�DQG�LQ�WKH�ZDWHUV
RI�WKH�,VWULDQ�SHQLQVXOD��DV�ZHOO�DV�LQ�VHYHUDO�QHZ�SODFHV
ZLWKLQ�WKH�SUHYLRXVO\�NQRZQ�UDQJH�

(FRORJLFDO�GLVWULEXWLRQ��(XU\KDOLQH�VSHFLHV�� IRXQG� LQ
EUDFNLVK� UXQQLQJ� WR� VORZO\� UXQQLQJ� ZDWHUV�� PRXWKV� RI
ULYHUV�� VSULQJV� E\� WKH� VHD�� VPDOO� ODJRRQV� RU� WLGDO� SRROV�
VHD�LQIOXHQFHG� SDUWV� RI� ULYHUV�� )RXQG� LQ� SODFHV� ZLWK
KLJKO\� YDULDEOH� ERWWRP��PXG�� VDQG�� JUDYHO� RU� ERXOGHUV�
EDUH�RU�FRYHUHG�ZLWK�DOJDH�RU�=RVWHUD�VSS�

5HPDUNV��7KH�UDQJH�RI�.��FDXFDVLFD�LV�YHU\�ODUJH��LQ�
FOXGLQJ� EUDFNLVK� FRDVWDO� ZDWHUV� RI� WKH� &DVSLDQ�� %ODFN�
$HJHDQ�� WKH�HDVWHUQ� ,RQLDQ� �0LOOHU�HW�DO���������DQG� WKH
HDVWHUQ�$GULDWLF�6HDV� �.RYDáLß�	�3DOODRUR���������7KHUH

LV�D�FRQVLGHUDEOH�KLDWXV�LQ�WKH�GLVWULEXWLRQ�RI�.��FDXFDV�
LFD�IURP�WKH�5LYHU�1HUHWYD�HVWXDU\�WR�WKH�5LYHU�$FKHORRV
LQ�*UHHFH��6RPH�DXWKRUV�VXJJHVW� WKDW� WKH�$GULDWLF�EDVLQ
LV�LQKDELWHG�E\�.��SDQQL]DH��(FRQRPLGLV�	�0LOOHU�������
0LOOHU� HW� DO��� ������ .RWWHODW� 	� )UH\KRI�� ������� 5HFRJ�
QL]LQJ� WKH� GHVFULEHG� KLJK� YDULDELOLW\� LQ� PRUSKRORJLFDO
FKDUDFWHUV� RI� WKH� $GULDWLF� SRSXODWLRQV� RI� .�� FDXFDVLFD
�.RYDáLß�	�3DOODRUR��������� LW� LV�QRW�DOZD\V�SRVVLEOH� WR
SRVLWLYHO\� GLVWLQJXLVK� EHWZHHQ�.�� FDXFDVLFD� DQG�.�� SD�
QL]]DH�� )XUWKHU� LQYHVWLJDWLRQV�� LQFOXGLQJ� GHWDLOHG� PRU�
SKRORJLFDO� DQG� PROHFXODU� DQDO\VHV�� DUH� QHFHVVDU\� WR
VROYH�WKLV�SUREOHP��+RZHYHU��WKH�VWXGLHG�SRSXODWLRQV�RI
WKH� $GULDWLF� .�� FDXFDVLFD� FOHDUO\� GLIIHU� IURP� WKH� SXE�
OLVKHG�GHVFULSWLRQ�RI�.��SDQL]]DH� �0LOOHU�������� �VHH�GL�
DJQRVLV��

.QLSRZLWVFKLD�FURDWLFD�0UDNRYÞLÜ��.HURYHF��0LVHWLÜ�
6FKQHLGHU������
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+HU]HJRYLQD�������
���

�1�������
��

�(�����-XO\������

'LDJQRVLV������VHQVRU\�SDSLOODH�ZLWK�VXERUELWDO�URZ�D�
UHDFKLQJ�DQWHULRUO\�DW�OHDVW�EHORZ�DQWHULRU�HGJH�RI�SXSLO�
���� KHDG� FDQDOV� DEVHQW�� ���� LQWHURUELW� ZLWKRXW� PXOWLSOH
WUDQVYHUVH� URZV� RI� SDSLOODH�� ���� ERG\� VTXDPDWLRQ� UH�
GXFHG�WR�D[LOODU�SDWFK������'��PRGDOO\�9,������$�,���

'LVWULEXWLRQ���)LJ�����3XEOLVKHG�GDWD��5LYHU�0DWLFD�LQ
NDUVW� ILHOG�3ROMH� -H]HUR��%DáLQD�/DNHV��0RGUR�RNR�/DNH�
5LYHU�1RULQ��DOO�LQ�&URDWLD��0UDNRYáLß�HW�DO���������

1HZ�GDWD��NDUVW�ILHOG�3ROMH�5DVWRND��&URDWLD��FKDQQHO
LQ�+XWRYR�%ODWR�ZHWODQG��5LYHU� 7UHELÌDW� DERYH�.UDYLFD
ZDWHUIDOOV�� 5LYHU� 7UHELÌDW� LQ� 7HVNHUD�� DOO� LQ� %RVQLD� DQG
+HU]HJRYLQD��7KH�RFFXUUHQFH�RI�.�� FURDWLFD� LV� UHSRUWHG
IRU� WKH� ILUVW� WLPH� IURP� VHYHUDO� ORFDOLWLHV� LQ� %RVQLD� DQG
+HU]HJRYLQD�� DV�ZHOO�DV� IURP� WKH� NDUVW� ILHOG�5DVWRND� LQ
&URDWLD�� 7KH� NQRZQ� GLVWULEXWLRQ� DUHD� FRYHUV� WKH� ORZHU
5LYHU�1HUHWYD�EDVLQ�XS�WR�WKH�WRZQ�RI�àDSOMLQD�DQG�NDUVW
ILHOGV� -H]HUR� DQG� 5DVWRND�� 7R� EH� DEOH� WR� FRQILUP� WKH
SUHVHQFH�RI�.��FURDWLFD�LQ�WKH�5LYHU�1HUHWYD�XSVWUHDP�RI
àDSOMLQD� DQG� LQ� LWV� LQIORZ� %UHJDYD�� DV� ZHOO� DV� LQ� WKH
5LYHU�7UHELÌDW�XSVWUHDP�RI�YLOODJH�7HVNHUD��IXUWKHU�LQYHV�
WLJDWLRQ�LV�UHTXLUHG�

(FRORJLFDO� GLVWULEXWLRQ�� 2OLJRWURSKLF� NDUVW� ZDWHUV�
ERWK� VORZO\� UXQQLQJ� DQG� VWDJQDQW�� ,Q� IUHVK� DQG� VOLJKWO\
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)LJ�����7KH�RFFXUUHQFH�RI�.QLSRZLWVFKLD�FURDWLFD�DQG�.��UDGRYLFL�LQ�WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI�WKH�:HVWHUQ�%DO�
NDQV��z� LQGLFDWHV�SXEOLVKHG�UHFRUGV�RI�.��FURDWLFD� �0UDNRYàLÞ�HW�DO��������������5LYHU�0DWLFD� LQ�NDUVW� ILHOG�3ROMH
-H]HUR������%DàLQD�/DNHV������0RGUR�RNR�/DNH��H�LV�5LYHU�1RULQ��ZKHUH�ERWK�.��FURDWLFD�DQG�.��UDGRYLFL�ZHUH�IRXQG
�0UDNRYàLÞ�HW�DO���������.RYDàLÞ������D���1HZ�UHFRUGV�RI�.��FURDWLFD�DUH�LQGLFDWHG�E\�x��$���NDUVW�ILHOG�3ROMH�5DV�
WRND��%���5LYHU�7UHELËDW�LQ�7HVNHUD��&���5LYHU�7UHELËDW�DERYH�.UDYLFD�ZDWHUIDOOV��+H[DQJOH�PDUNV�FKDQQHO�LQ�+XWRYR
%ODWR�ZHWODQG��ZKHUH�ERWK�.��FURDWLFD�DQG�.��UDGRYLFL�ZHUH�IRXQG�
6O�����3RMDYOMDQMH�YUVW�.QLSRZLWVFKLD�FURDWLFD�LQ�.��UDGRYLFL�Y�-DGUDQVNHP�SRYRGMX�]DKRGQHJD�%DONDQD��z�SRQD]DUMD
REMDYOMHQH�SRGDWNH�R�YUVWL�.��FURDWLFD��0UDNRYàLÞ�HW�DO��������������5HND�0DWLFD�QD�NUDÉNHP�SROMX�-H]HUR������%DàLQ�
VND�MH]HUD������-H]HUR�0RGUR�RNR��H�MH�UHND�1RULQ��NMHU�VWD�ELOL�RGNULWL�YUVWL�.��FURDWLFD�LQ�.��UDGRYLFL��0UDNRYàLÞ�HW
DO���������.RYDàLÞ������D���1RYL�]DSLVL�R�YUVWL�.��FURDWLFD�VR�R]QDàHQL�]�x��$���NUDÉNR�SROMH�5DVWRND��%���5HNL�7UH�
ELËDW� LQ�7HVNHUD��&���5HND�7UHELËDW�QDG�VODSRYL�.UDYLFD��ÈHVWHURNRWQLN�R]QDàXMH�NDQDO�Y�PRNULÉàX�+XWRYR�EODWR�
NMHU�VWD�ELOL�RGNULWL�YUVWL�.��FURDWLFD�LQ�.��UDGRYLFL�

EUDFNLVK�ZDWHUV� �������¯��� LW� WROHUDWHV� WHPSHUDWXUHV� RI
XS� WR� DW� OHDVW� ���&�� )RXQG� LQ� SODFHV� ZLWK� PXGG\� DQG
VDQG\�ERWWRP��ERWK�EDUH�DQG�FRYHUHG�ZLWK�YHJHWDWLRQ�

5HPDUNV�� 9XNRYLß� ������� SXEOLVKHG� LQIRUPDWLRQ� RQ
WKH� SUHVHQFH� RI� VHYHUDO� JRELHV� �3DGRJRELXV� SDQL]]DL�
3RPDWRVFKLVWXV� FDQHVWULQL�� 3�� PLFURSV� �� WKH� QDPHV� DUH
JLYHQ� H[DFWO\� LQ� WKH� IRUP� XVHG� LQ� WKH� RULJLQDO� SXEOLFD�
WLRQ��LQ�WKH�ORZHU�5LYHU�1HUHWYD�LQ�%RVQLD�DQG�+HU]HJR�
YLQD�� ,W�FRXOG�SDUWLDOO\� UHIHU� WR� WKLV� VSHFLHV��2WKHU� SXE�
OLVKHG� GDWD�ZLWKRXW� D� GLDJQRVLV� RU� WKH� FROOHFWLRQ� QXP�
EHUV��ODNHV�6YLWDYD�DQG�'HUDQ�LQ�+XWRYR�%ODWR�ZHWODQG�
%RVQLD� DQG�+HU]HJRYLQD� �'XOáLß�HW� DO��� ������*ODPX]�
LQD�HW�DO���������

.QLSRZLWVFKLD�UDGRYLFL�.RYDÞLÜ������

0DWHULDO�H[DPLQHG���� VSHFLPHQV��103�3�9�������
������� FKDQQHO� LQ� +XWRYR� %ODWR� ZHWODQG�� %RVQLD� DQG
+HU]HJRYLQD������
����

�1�������
����

�(�����-XO\�����
DQG����6HSWHPEHU������

'LDJQRVLV������VHQVRU\�SDSLOODH�ZLWK�VXERUELWDO�URZ�D�
����LQWHURUELW�ZLWKRXW�WZR�RU�PRUH�WUDQVYHUVH�URZV�RI�SD�
SLOODH������VTXDPDWLRQ�UHGXFHG�WR�D[LOODU�DQG�FDXGDO�SH�
GXQFOH� SDWFKHV�� XQFRQQHFWHG� RU� FRQQHFWHG�ZLWK� VLQJOH
URZ�DORQJ�ODWHUDO�PLGOLQH������WKH�DQWHULRU�RFXORVFDSXODU
FDQDO�SUHVHQW��HQGLQJ�DQWHULRUO\�ZLWK�RU�ZLWKRXW�SRUH���
DQG�WKH�SUHRSHUFXODU�FDQDO�SUHVHQW��DW� OHDVW� LQ�D�SDUW�RI



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

5DGHN�É$1'$�	�0DUFHOR�.29$à,Þ��)5(6+:$7(5�*2%,(6�,1�7+(�$'5,$7,&�'5$,1$*(�%$6,1�2)�7+(�:(67(51�%$/.$16������

�

SRSXODWLRQ�� ���� FRORUDWLRQ�ZLWKRXW� QXPHURXV� VPDOO�� EXW
LQWHQVH�EODFN�VSRWV�LQ�PDOHV�

'LVWULEXWLRQ�� �)LJ�� ��� 3XEOLVKHG� GDWD�� NQRZQ� RQO\
IURP� LWV� W\SH� ORFDOLW\�� WKH�5LYHU�1RULQ�� DQ� LQIORZ�RI� WKH
5LYHU�1HUHWYD�LQ�&URDWLD��.RYDáLß������D��

1HZ� GDWD�� ,W� ZDV� IRXQG� IRU� WKH� ILUVW� WLPH� LQ� %RVQLD
DQG�+HU]HJRYLQD��LQ�D�FKDQQHO�LQ�+XWRYR�%ODWR�ZHWODQG
LQ� WKH� 5LYHU� 1HUHWYD� FDWFKPHQW�� 7KLV� SODFH� LV� ORFDWHG
RQO\����NP�DHULDO�GLVWDQFH�IURP�WKH�W\SH�ORFDOLW\�

(FRORJLFDO�GLVWULEXWLRQ�� )RXQG�RQO\� LQ�ROLJRWKURSKLF
NDUVW� IUHVKZDWHUV�� ERWK� LQ� UXQQLQJ� DQG� DOPRVW� VWDJQDQW�
-XYHQLOHV�ZHUH�IRXQG�LQ�OLWWRUDO�DUHDV�ZLWK�YHJHWDWLRQ��WR�
JHWKHU�ZLWK�.��FURDWLFD��ZKHUHDV�DGXOWV�ZHUH�FROOHFWHG�LQ
GHHS� ZDWHU� LQ� WKH� IORZ�� 7KH� ERWWRP� LQ� WKH� IORZ� ZDV
PDGH�RI�JUDYHO��FKDQJLQJ�WR�PXG�ODWHUDOO\�LQ�WKH�FDVH�RI
WKH�5LYHU�1RULQ��ZKLOH�LW�ZDV�FRPSRVHG�RI�ILQH�VHGLPHQW
FRYHUHG� DPSO\� ZLWK� ZRRG\� GHEULV� LQ� WKH� FDVH� RI� WKH
FKDQQHO� LQ� +XWRYR� %ODWR�� 7KLV� VSHFLHV� WROHUDWHV� WHP�
SHUDWXUHV�RI�XS�WR�DW�OHDVW����&�

5HPDUNV�� 9XNRYLß� ������� SXEOLVKHG� LQIRUPDWLRQ� RQ
WKH�SUHVHQFH�RI�VHYHUDO�JRELHV��3DGRJRELXV�SDQL]]DL��3R�
PDWRVFKLVWXV�FDQHVWULQL��3��PLFURSV���WKH�QDPHV�DUH�JLYHQ
H[DFWO\�LQ�WKH�IRUP�XVHG�LQ�WKH�RULJLQDO�SXEOLFDWLRQ��LQ�WKH
ORZHU� 1HUHWYD� LQ� %RVQLD� DQG� +HU]HJRYLQD�� 7KLV� ZRUN
FRXOG� SDUWLDOO\� UHIHU� WR� WKLV� VSHFLHV�� *ODPX]LQD� HW� DO�
�������DQG�'XOáLß�HW�DO���������UHIHUUHG�WR�WKH�SUHVHQFH�RI
XQGHVFULEHG�.QLSRZLWVFKLD�VSHFLHV�IRXQG�LQ�ODNHV�6YLWDYD
DQG�'HUDQ� LQ�+XWRYR�%ODWR�ZHWODQG��%RVQLD�DQG�+HU]H�
JRYLQD��7KHLU�.QLSRZLWVFKLD� VS�� LV�PRVW� SUREDEO\�.�� UD�
GRYLFL��7KH�GLVWULEXWLRQ�RI�.�� UDGRYLFL� LQ� WKH� ORZHU�5LYHU
1HUHWYD�FDWFKPHQW�QHHGV�IXUWKHU�LQYHVWLJDWLRQ�

3DGRJRELXV�ERQHOOL��%RQDSDUWH�������

0DWHULDO� H[DPLQHG�� ��� VSHFLPHQV�� 305� 93�����
6WUHDP�'REDUQLFD��'DOPDWLD���5LYHU�=UPDQMD�FDWFKPHQW�
&URDWLD�������
�

�1�� �����
��

� (�� ���2FWREHU� ������ �
VSHFLPHQV��305�93������5LYHU�=UPDQMD��2JDUL��&URDWLD�
�����
��

� 1�� �����
��

� (�� ���2FWREHU� ������ �� VSHFL�
PHQV�� 305� 93������ 5LYHU� =UPDQMD�� .DÊWHO� ËHJDUVNL�
&URDWLD������
��

�1�������
��

�(�����2FWREHU���������
VSHFLPHQV�� 305� 93������ 5LYHU� =UPDQMD�� %HUEHUL� EXN�
'DOPDWLD��&URDWLD�������
��

�1�������
�

�(�����2FWREHU
��������VSHFLPHQV��305�93������5LYHU�0LUQD��6Y��,YDQ�
%X]HW�� ,VWULD��&URDWLD�������
����

�1�������
����

�(����
6HSWHPEHU� ������ ��� VSHFLPHQV�� 305� 93������ 5LYHU
0LUQD��0RWRYXQ�� ,VWULD�� &URDWLD�� �����
����

� 1�� �����

��

�(�����6HSWHPEHU���������VSHFLPHQV��305�93�����
5LYHU�0LUQD��EHWZHHQ�9HOLNL�0OXQL� DQG�0DOL�0OXQL�� ,V�
WULD��&URDWLD�������
����

�1�������
����

�(�����6HSWHP�
EHU����������VSHFLPHQV��305�93������6WUHDP�5DáLáNL�
0LUQD� GUDLQDJH�� ,VWULD�� &URDWLD�� �����
����

� 1�� �����

����

�(�����6HSWHPEHU���������VSHFLPHQ��305�93�����
ORZHU� SDUW� RI� WKH� 5LYHU� 5LáLFD�� �����
����

� 1�� �����

����

�(��/LND��&URDWLD�����-XQH������

'LDJQRVLV�� ���� VHQVRU\� SDSLOODH� ZLWKRXW� VXERUELWDO

URZ� D�� ���� VFDOHV� QRUPDO�� ���� QR� IUHH� SHFWRUDO� UD\V�� ���
DQWHULRU� QRVWULO� QRW� HORQJDWH� EH\RQG� XSSHU� OLS�� ���� QR
VFDOHV�RQ�DQWHULRU�QDSH������KHDG�FDQDOV�DEVHQW�

'LVWULEXWLRQ�� �)LJ�����3XEOLVKHG�GDWD��2FFXUUHQFH�RI
3�� ERQHOOL� �XQGHU� WKH� QDPH� 3��PDUWHQVLL�� ZDV� UHSRUWHG
IURP�WKH�ORZHU�5LYHU�=UPDQMD�FDWFKPHQW�DQG� WKH� ORZHU
.UND� FDWFKPHQW� �QHDU� .UND�àLNROD� ZDWHUIDOOV��� DOO� LQ
&URDWLD��%LDQFR�	�0LOOHU��������

1HZ�GDWD��,W�ZDV�IRXQG�LQ�WKH�5LYHU�=UPDQMD�FRQVLG�
HUDEO\� IXUWKHU� XSVWUHDP� IURP� WKH� SUHYLRXVO\� SXEOLVKHG
ORFDOLW\�� ,W� ZDV� DOVR� IRXQG� LQ� VHYHUDO� SODFHV�ZLWKLQ� WKH
5LYHU�0LUQD�FDWFKPHQW�LQ�,VWULDQ�SHQLQVXOD��)XUWKHUPRUH�
LW�ZDV�IRXQG�LQ�WKH�5LYHU�5LáLFD��EHORQJLQJ� WR� WKH�5LYHU
/LND�FDWFKPHQW��ZKHUH�LW�KDG�EHHQ�PRVW�SUREDEO\�LQWUR�
GXFHG�� 7KH� SUHVHQWHG� GDWD� FRQILUPHG� WKH� SUHYLRXVO\
VXSSRVHG� SUHVHQFH� LQ� WKH� 5LYHU� 0LUQD� EDVLQ� �VHH� UH�
PDUNV�� DQG�H[WHQGHG� WKH�NQRZOHGJH�DERXW� WKH� VSHFLHV¤
RFFXUUHQFH�LQ�WKH�5LYHU�=UPDQMD�EDVLQ�

)LJ�� ��� 7KH� RFFXUUHQFH� RI� 3DGRJRELXV� ERQHOOL� LQ� WKH
$GULDWLF�GUDLQDJH�EDVLQ�RI� WKH�:HVWHUQ�%DONDQV��z� LQ�
GLFDWHV�SXEOLVKHG�UHFRUGV��%LDQFR�	�0LOOHU���������$��
ORZHU� SDUW� RI� WKH� 5LYHU� =UPDQMD�� %� �� 5LYHU� .UND� QHDU
.UND�ßLNROD� ZDWHUIDOOV�� 1HZ� UHFRUGV� DUH� LQGLFDWHG� E\
DUURZV������FORVHO\�ORFDWHG�SODFHV�LQ�WKH�5LYHU�=UPDQMD
GUDLQDJH��5LYHU�'REDUQLFD��2JDUL�DQG�%HUEHUL�EXN������
5LYHU�=UPDQMD�LQ�.DÉWHO�ÊHJDUVNL������5LYHU�5LàLFD��/LND
GUDLQDJH����WR�����5LYHU�0LUQD�GUDLQDJH������%X]HW�����
EHWZHHQ� 9HOLNL� 0OXQL� DQG� 0DOL� 0OXQL�� �� �� 5DàLàNL
6WUHDP������0RWRYXQ��
6O�����3RMDYOMDQMH�YUVWH�3DGRJRELXV�ERQHOOL�Y�MDGUDQVNHP
SRYRGMX� ]DKRGQHJD� %DONDQD��z� SRQD]DUMD� REMDYOMHQH
SRGDWNH� �%LDQFR�	�0LOOHU���������$��� VSRGQML� WRN� UHNH
=UPDQMH��%���5HND�.UND�SUL�VODSRYLK�.UND�ßLNROD��1RYL
SRGDWNL�VR�R]QDàHQL�V�SXÉàLFDPL������ORNDFLMH�Y�SRYRGMX
UHNH�=UPDQMH��UHND�'REDUQLFD��2JDUL�LQ�%HUEHUL�EXN����
��5HND�=UPDQMD�SUL�.DÉWHOX�ÊHJDUVNHP������5HND�5LàLFD�
SRYRGMH�/LNH����WR�����3RYRGMH�UHNH�0LUQH������%X]HW���
�� PHG� 9HOLNLPL� 0OXQL� LQ� 0DOLPL� 0OXQL�� �� �� 3RWRN
5DàLàNL������0RWRYXQ��
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(FRORJLFDO� GLVWULEXWLRQ�� )UHVKZDWHU� VSHFLHV�� SUHVHQW
PDLQO\� LQ� UXQQLQJ�ZDWHUV�RI� ULYHUV�DQG�VSULQJV��%RWWRP�
EDUH�SHEEOHV��ERXOGHUV��EHGURFN�RU�ZLWK�VFDWWHUHG�YHJH�
WDWLRQ�� ([FHSWLRQDO� ZDV� LWV� GLVFRYHU\� LQ� WKH� PXGG\�
VORZO\� UXQQLQJ� ZDWHU� RI� WKH� 5LYHU� 5LáLFD� LQ� WKH� /LND
FDWFKPHQW�

5HPDUNV�� 6HYHUDO� JRELLG� VSHFLHV� ZHUH� UHSRUWHG� IRU
WKH�5LYHU�0LUQD�LQ�WKH�YDULRXV�VSHFLHV�OLVWV�SXEOLVKHG�IRU
,VWULD� RU� &URDWLD� LQ� JHQHUDO�� 3DGRJRELXV� PDUWHQVLL�� .QL�
SRZLWVFKLD�SDQQL]DL��3��SDQL]]DH��/HLQHU�	�3RYÌ�������
������0UDNRYáLß�HW� DO��� ������ /HLQHU�HW� DO��� �������:H
EHOLHYH� WKDW�DOO� WKHVH� ILQGV� UHIHU� WR� WKH�SRSXODWLRQ�RI�3�
ERQHOOL� IURP� WKH�0LUQD�5LYHU��7KH�SUHVHQFH�RI� WKLV� VSH�
FLHV�LQ�WKH�5LYHU�5LáLFD��WKH�/LND�FDWFKPHQW��LV�SUREDEO\
D�UHVXOW�RI�LQWURGXFWLRQ�RU�RI�D�SDVVLYH�WUDQVIHUHQFH�ZLWK
ZDWHU�WDNHQ�E\�WKH�V\VWHP�RI�WKH�UHYHUVLEOH�K\GURHOHFWULF
SRZHU�SODQW�2EURYDF�

3RPDWRVFKLVWXV�FDQHVWULQLL��1LQQL�������

0DWHULDO�H[DPLQHG����VSHFLPHQ��305�93������5LYHU
1RULQ�� 9LG�� FDWFKPHQW� RI� WKH� 5LYHU� 1HUHWYD�� 'DOPDWLD�
&URDWLD������
����

�1�������
����

� (�� ��� -XQH� ������ �
VSHFLPHQV��305�93������'HVDQVNR�/DNH��FDWFKPHQW�RI
WKH� 5LYHU� 1HUHWYD�� 'DOPDWLD�� &URDWLD�� ����
���

� 1�� ���
��
���

� (�� ��� -XQH� ������ �� VSHFLPHQV�� 305� 93�����
0RGUR�RNR�� FDWFKPHQW� RI� WKH�5LYHU�1HUHWYD��'DOPDWLD�
&URDWLD�� ����
����

� 1�� �����
��

� (�� ��� -XQH� ������ ��
VSHFLPHQV�� 305� 93������ .XWL� /DNH�� FDWFKPHQW� RI� WKH
5LYHU�1HUHWYD��'DOPDWLD�� &URDWLD�� �����
���

�1�� �����

����

�(�����-XQH���������VSHFLPHQ��305�93������5LYHU
1HUHWYD��QHDU�%LMHOL�YLU��'DOPDWLD��&URDWLD������
����

�1�
�����
����

� (�� ��� -XQH� ������ ��� VSHFLPHQV�� 305
93������ PRXWK� RI� WKH� 5LYHU� 0LUQD�� ,VWULD�� &URDWLD�
�����
����

�1�������
����

�(�����0D\����������VSHFL�
PHQV�� 305� 93������ PRXWK� RI� WKH� 5LYHU� 5DÊD�� ,VWULD�
&URDWLD�� �����
���

� 1�� ����
����

� (�� ��� 0D\� ������ �
VSHFLPHQV��305�93������5LYHU�5DÊD�� QHDU�.XQM�� ,VWULD�
&URDWLD������
����

�1������
���

�(�����6HSWHPEHU������
�� VSHFLPHQV�� 305� 93������ 5LYHU� 0LUQD�� QHDU� 6Y�
'LRQL]LMH�� �����
���

� 1�� �����
���

� (�� ��� 6HSWHPEHU
�����

'LDJQRVLV������VHQVRU\�SDSLOODH�ZLWK�VXERUELWDO�URZ�D�
����LQWHURUELW�ZLWKRXW�WZR�RU�PRUH�WUDQVYHUVH�URZV�RI�SD�
SLOODH�� ���� VTXDPDWLRQ� QHYHU� UHGXFHG� MXVW� WR� D[LOODU
SDWFK������ WKH�DQWHULRU�RFXORVFDSXODU�FDQDO�DOZD\V�SUHV�
HQW�� WKH�SUHRSHUFXODU� DQG�SRVWHULRU� RFXORVFDSXODU� KHDG
FDQDOV� RI� YDULDEOH� RFFXUUHQFH�� ���� FRORUDWLRQ� ZLWK� QX�
PHURXV�VPDOO��EXW�LQWHQVH�EODFN�VSRWV�LQ�PDOHV�

'LVWULEXWLRQ�� �)LJ�����3XEOLVKHG�GDWD��2FFXUUHQFH�RI
3��FDQHVWULQLL�ZDV�UHSRUWHG�IURP�WKH�ORZHU�5LYHU�=UPDQMD
FDWFKPHQW�XS� WR�YLOODJH�1DGYRGD�� WKH� ORZHU�5LYHU�.UND
XS� WR� 6NUDGLQVNL� EXN�� WKH� ULYHUV� -DGUR� DQG� ËUQRYQLFD
QHDU� 6SOLW�� WKH� ORZHUPRVW� SDUW� RI� WKH� 5LYHU� &HWLQD� DQG
%DáLQVND� /DNHV� LQ� WKH� 5LYHU� 1HUHWYD� FDWFKPHQW�� DOO� LQ
&URDWLD��.RYDáLß������E��

)LJ�����7KH�RFFXUUHQFH�RI�3RPDWRVFKLVWXV�FDQHVWULQLL� LQ
WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI� WKH�:HVWHUQ�%DONDQV��z
LQGLFDWHV�SXEOLVKHG�UHFRUGV��.RYDàLÞ������E�������ORZHU
SDUW�RI� WKH�5LYHU�=UPDQMD������ ORZHU�SDUW�RI� WKH�5LYHU
.UND������5LYHU� -DGUR������5LYHU�ÊUQRYQLFD������ ORZHU�
PRVW�SDUW�RI�WKH�5LYHU�&HWLQD������%DàLQVND�/DNHV��1HZ
UHFRUGV� DUH� LQGLFDWHG� E\� DUURZV�� $� �� 5LYHU� 0LUQD
�PRXWK�WR�WKH�VHD�DQG�LQ�6Y��'LRQL]LMH���%���5LYHU�5DÉD
�PRXWK�WR�WKH�VHD�DQG�LQ�.XQM���&�DQG�'���ORFDOLWLHV�LQ
WKH� ORZHU� 5LYHU� 1HUHWYD� GUDLQDJH� �&� �� 5LYHU� 1HUHWYD
QHDU�%LMHOL�9LU�DQG�.XWL�/DNH��'���5LYHU�1RULQ��ODNHV�'H�
VDQVNR�DQG�0RGUR�RNR��
6O�����3RMDYOMDQMH�YUVWH�3RPDWRVFKLVWXV�FDQHVWULQLL�Y�-DG�
UDQVNHP� SRYRGMX� ]DKRGQHJD� %DONDQD�� z� SRQD]DUMD
REMDYOMHQH� SRGDWND� �.RYDàLÞ�� ����E��� �� �� VSRGQML� WRN
UHNH� � =UPDQMH�� �� �� VSRGQML� WRN� UHNH� .UNH�� �� �� 5HND
-DGUR������5HND�ÊUQRYQLFD������VNUDMQL�VSRGQML�WRN�UHNH
&HWLQD������%DàLQVND�MH]HUD��1RYL�SRGDWNL�VR�R]QDàHQL�V
SXÉàLFDPL�� $� �� UHND� 0LUQD� �XVWMH� SUL� NUDMX� 6Y�� 'LRQ�
L]LMH���%���UHND�5DÉD��XVWMH�Y�PRUMH�LQ�SUL�.XQMX���&�LQ�'
�� ORNDOLWHWH�Y�SRYRGMX�UHNH�1HUHWYH� �&���UHND�1HUHWYD
SUL�%LMHOHP�9LUX�LQ�MH]HUR�.XWL��'���UHND�1RULQ��'HVDQ�
VNR�MH]HUR�LQ�MH]HUR�0RGUR�RNR��

1HZ� GDWD�� ,W� ZDV� IRXQG� DW� VHYHUDO� ORFDOLWLHV� ZLWKLQ
WKH� ORZHU� 5LYHU� 1HUHWYD� FDWFKPHQW� LQ� &URDWLD� �5LYHU
1RULQ�� 5LYHU� 1HUHWYD� QHDU� %LMHOL� 9LU�� ODNHV� 'HVDQVNR�
0RGUR�RNR�DQG�.XWL�� DQG� LQ� WKH� ULYHUV�0LUQD� DQG�5DÊD
RQ� WKH� ,VWULDQ� SHQLQVXOD�� 7KLV� FRQVLGHUDEO\� H[WHQGV� WKH
NQRZOHGJH� DERXW� WKH� RFFXUUHQFH� RI� WKLV� VSHFLHV� LQ� WKH
VWXGLHG�DUHD�

(FRORJLFDO� GLVWULEXWLRQ��%UDFNLVK� �ULYHU�PRXWKV�� VHD�
LQIOXHQFHG�SDUWV�RI� ULYHUV� DQG� ODNHV�� WR� IUHVKZDWHU� SDUWV
RI�ULYHUV�VHSDUDWHG�IURP�WKH�VHD�E\�FDVFDGHV��VWDJQDQW�WR
UXQQLQJ� ZDWHUV�� %RWWRP� KLJKO\� YDULDEOH�� PXG�� FRDUVH
VDQG��JUDYHO���SHEEOHV��FRDUVH�VDQG�EHWZHHQ�ODUJH�URFNV�
ERXOGHUV��PXG���ERXOGHUV��EDUH�RU�ZLWK�VFDWWHUHG�YHJHWD�
WLRQ�

5HPDUNV��9XNRYLß��������PHQWLRQHG�D�SUHVHQFH�RI�3�
FDQHVWULQLL�LQ�WKH�ORZHU�5LYHU�1HUHWYD�FDWFKPHQW�LQ�%RV�
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QLD�DQG�+HU]HJRYLQD��+RZHYHU�� WKHUH�KDYH�EHHQ�QR�UH�
OLDEOH� UHFRUGV�RI� WKLV� VSHFLHV� IURP� WKLV� DUHD� VR� IDU�� )XU�
WKHU�LQYHVWLJDWLRQ�LV�QHFHVVDU\�WR�FRQILUP�WKH�RFFXUUHQFH
RI�3��FDQHVWULQLL�LQ�WKH�ORZHU�5LYHU�1HUHWYD�FDWFKPHQW�LQ
%RVQLD�DQG�+HU]HJRYLQD�

3RPDWRVFKLVWXV�PRQWHQHJUHQVLV�0LOOHU�	�ÆDQGD������

0DWHULDO�H[DPLQHG���� VSHFLPHQV��103�3�9�������
�������5LYHU�%XQD��0XULTDQ��$OEDQLD�����$XJXVW������
�����
����

�1�������
����

�(�

)LJ�����7KH�RFFXUUHQFH�RI�3RPDWRVFKLVWXV�PRQWHQHJUHQ�
VLV� LQ� WKH� $GULDWLF� GUDLQDJH� EDVLQ� RI� WKH�:HVWHUQ� %DO�
NDQV��z�LQGLFDWHV�SXEOLVKHG�UHFRUGV��$���0RUDàD�5LYHU
LQ�*ROXERYFL�� %� ��0DOR� %ODWR� /DNH�� &� �� 5LYHU� =HWD� LQ
6SXË�� 1HZ� UHFRUG� LQ� WKH� 5LYHU� %XQD� LQ� $OEDQLD� LV
PDUNHG�E\���DQG�QXPEHU���
6O�����3RMDYOMDQMH�YUVWH�3RPDWRVFKLVWXV�PRQWHQHJUHQVLV�Y
-DGUDQVNHP�SRYRGMX�]DKRGQHJD�%DONDQD��z� SRQD]DUMD
REMDYOMHQH�SRGDWNH��$���5HND�0RUDàD�SUL�*ROXERYFLK��%
��-H]HUR�0DOR�%ODWR��&���5HND�=HWD�SUL�6SXËX��1RYL�SR�
GDWHN�L]�UHNH�%XQH�Y�$OEDQLML�MH�R]QDàHQ�]���LQ�ÉW����

'LDJQRVLV������VHQVRU\�SDSLOODH�ZLWK�VXERUELWDO�URZ�D�
����LQWHURUELW�ZLWKRXW�WZR�RU�PRUH�WUDQVYHUVH�URZV�RI�SD�
SLOODH������VTXDPDWLRQ�UHGXFHG�WR�D[LOODU�SDWFK������SUHV�
HQFH�RI�WKH�DQWHULRU�RFXORVFDSXODU�FDQDO��DQG�FRQVLVWHQW
ORVV� RI� WKH� SUHRSHUFXODU� DQG� SRVWHULRU� RFXORVFDSXODU
KHDG� FDQDOV�� ���� FRORUDWLRQ� ZLWK� QXPHURXV� VPDOO�� EXW
LQWHQVH�EODFN�VSRWV�LQ�PDOHV�

'LVWULEXWLRQ�� �)LJ�� ��� 3XEOLVKHG� GDWD�� )RXQG� LQ� WKH
ORZHU�5LYHU�0RUDáD� DQG� LWV� WULEXWDU\�� WKH� 5LYHU� =HWD� LQ
VRXWKHUQ� 0RQWHQHJUR�� DQG� LQ� D� ODUJH� QDWXUDO� FKDQQHO
WKDW� FRQQHFWV�0DOR� %ODWR� /DNH� ZLWK� WKH� PDLQ� ERG\� RI
6NDGDU�/DNH��0LOOHU�	�ÉDQGD��������

1HZ�GDWD��7KLV� VSHFLHV� LV� UHSRUWHG� IURP�$OEDQLD� IRU
WKH� ILUVW� WLPH��ZKHUH� LW�ZDV� IRXQG� LQ� WKH�5LYHU� %XQD� LQ
0XULTDQ�� 7KH� GLVWULEXWLRQ� DUHD�PRVW� SUREDEO\� LQFOXGHV
6NDGDU�/DNH��LWV�LQIORZV�DQG�LWV�RXWIORZ��WKH�5LYHU�%XQD�

(FRORJLFDO� GLVWULEXWLRQ�� )RXQG� LQ� IUHVKZDWHUV�� LQ
VKDOORZV�ZLWK� D� VORZ� FXUUHQW� RU� LQ� SRROV� UHPDLQLQJ� LQ
JUDYHO�SLWV�DIWHU�ULYHU�IORRGLQJ��7KH�ERWWRP�VXEVWUDWH�ZDV
JUDYHO�� FRYHUHG� ZLWK� ILQH� VHGLPHQW� DQG� RYHUJURZQ� E\
GHQVH�ILODPHQWRXV�DOJDH�RU�ILQH�VHGLPHQW�DVVRFLDWHG�ZLWK
PDFURSK\WHV�

5HPDUNV�� 7KH� NQRZQ� GLVWULEXWLRQ� FRUUHVSRQGV� ZHOO
ZLWK�WKH�SUHYLRXV�UHFRUGV�RI�IUHVKZDWHU�JRELHV�LGHQWLILHG
DV�.�� SDQL]]DH� LQ� 6NDGDU� /DNH� �,YDQRYLß�� ������0DULß�
������DQG�WKH�ORZHU�0RUDáD��0DULß���������3��PRQWHQH�
JUHQVLV� PD\� ZHOO� RFFXU� WKURXJKRXW� WKH� ZKROH� 2KULG�
'ULP�6NDGDU� V\VWHP�� $OWKRXJK� ODWHU� DXWKRUV� GR� QRW
PHQWLRQ�JRELHV�IURP�2KULG�/DNH�RU�WKH�5LYHU�'ULP��9LQ�
FLJXHUUD��������QRWHG�D� IUHVKZDWHU�JRE\� LQ�/DNH�2KULG�
)XUWKHU�GHWDLOHG�LQYHVWLJDWLRQ�LV�QHFHVVDU\�WR�LGHQWLI\�WKH
UDQJH�RI�WKLV�VSHFLHV�

',6&866,21

$� FDUHIXO� GHWHUPLQDWLRQ� RI� UHFHQWO\� FROOHFWHG�PDWH�
ULDO�IURP�WKH�DUHD�RI�WKH�$GULDWLF�FDWFKPHQW�RI�WKH�:HVW�
HUQ�%DONDQV�OHDG�WR�D�GHVFULSWLRQ�RI�IRXU�QHZ�IUHVKZDWHU
JRE\� VSHFLHV� GXULQJ� WKH� ODVW� ILYH� \HDUV�� LQFOXGLQJ� .�
PUDNRYFLFL�IURP�WKH�5LYHU�.UND��ZKLFK�KDV�EHHQ�NQRZQ
VLQFH� ������ EXW� ZDV� MXVW� UHFHQWO\� GHVFULEHG� �.RYDáLß�
����D��.RYDáLß�	�ÉDQGD��������0LOOHU�	�ÉDQGD�������
0LOOHU�� ������� +RZHYHU�� WD[RQRP\� RI� VRPH� VSHFLHV
QHHGV� IXUWKHU� LQYHVWLJDWLRQ�� 7KH� V\VWHPDWLF� VWDWXV� RI�.�
FDXFDVLFD� DQG� .�� SDQQL]DH� XUJHQWO\� UHTXLUHV� D� UH�HYD�
OXDWLRQ� �.RYDáLß� 	� 3DOODRUR�� ������� ,V� .�� FDXFDVLFD� D
ZLGHVSUHDG�VSHFLHV� LQ� WKH�DUHD� IURP� WKH�$GULDWLF� WR� WKH
%ODFN�6HDV��GRHV� WKH�$GULDWLF�.��SDQQL]DH�QHHG�D� UHGH�
VFULSWLRQ�� RU� DUH� WKHUH� HYHQ� PRUH� WKDQ� WZR� HXU\KDOLQH
.QLSRZLWVFKLD� VSHFLHV� LQ� WKLV� ODUJH� DUHD� WKDW� LQFOXGHV
VHYHUDO� SDUWV� RI� WKH�0HGLWHUUDQHDQ� DQG� WKH�%ODFN� 6HDV"
7KH�UHODWLRQVKLSV�RI�WKH�ZHVW�%DONDQ�JRELHV�DW�D�JHQHULF
OHYHO�DUH� LQ� VRPH�FDVHV� DOVR�TXHVWLRQDEOH��'R�3��FDQH�
VWULQLL�DQG�3��PRQWHQHJUHQVLV�FRQVWLWXWH�D�PRQRSK\OHWLF
DVVHPEODJH�� ZKLFK� FRXOG� GLIIHU� IURP� RWKHU� 3RPDWRV�
FKLVWXV�VSHFLHV��0LOOHU�	�ÉDQGD�������"�,V�.QLSRZLWVFKLD
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PRQRSK\OHWLF"�:KDW�DUH� WKH� UHODWLRQVKLSV�RI� VDQG�JRE\
JHQHUD��VHQVX�0F.D\�	�0LOOHU��������DQG�VSHFLHV"

'HVSLWH� WKH� REYLRXV� SURJUHVV� LQ� WKH� NQRZOHGJH� RI
V\VWHPDWLFV��JHRJUDSKLF�GLVWULEXWLRQ�DQG�KDELWDW�RI�PRVW
RI� WKH� VSHFLHV� UHPDLQ�SRRUO\�NQRZQ��'DWD�SUHVHQWHG� LQ
WKLV�ZRUN�VKRZ�WKDW� IUHVKZDWHU�JRELHV�IURP�WKH�$GULDWLF
GUDLQDJH� EDVLQ� RI� WKH� :HVWHUQ� %DONDQV� EHORQJ� WR� WZR
JURXSV� L�H��� HXU\KDOLQH� DQG� VWULFWO\� IUHVKZDWHU� VSHFLHV�
(XU\KDOLQH� VSHFLHV��.��FDXFDVLFD� DQG�3��FDQHVWULQLL�� DUH
WKH� PRVW� ZLGHVSUHDG� IUHVKZDWHU� JRELHV� LQ� WKH� $GULDWLF
GUDLQDJH� RI� WKH�:HVWHUQ� %DONDQV�� RFFXUULQJ� LQ� VXLWDEOH
KDELWDWV� WKURXJKRXW� WKH� ZKROH� DUHD�� &RPSDUHG� WR� 3�
FDQHVWULQLL�� .�� FDXFDVLFD� ZDV� IRXQG� DW� PRUH� ORFDOLWLHV�
ZKLFK� LQGLFDWHV� LWV� KLJKHU� HFRORJLFDO� YDOHQFH� WKDW� DO�
ORZHG�WKLV�VSHFLHV�WR�GLVSHUVH�WKURXJK�PDULQH�FRQGLWLRQV
DQG�WR�FRORQL]H�HYHQ� LVRODWHG�EUDFNLVK�KDELWDWV� �)LJ�����
3��FDQHVWULQLL� VHHPV� WR� EH� ERXQG�PRUH� VWULFWO\� WR� DUHDV
ZLWK� VWDELOH� IUHVKZDWHU� IORZ�� H�J�� ODUJHU� ULYHUV� DQG�QRQ�
GU\LQJ� XS� VWUHDPV�� 7KH� RULHQWDWLRQ� RI�3�� FDQHVWULQLL� WR�
ZDUGV�WKH�IUHVKZDWHU�KDELWDWV�LV�DOVR�VXJJHVWHG�E\�LWV�RF�
FXUUHQFH� LQ� SXUHO\� IUHVKZDWHU� VHFWLRQV� RI� WKH� ULYHU� ED�
VLQV��2Q�WKH�RWKHU�KDQG��.��FDXFDVLFD�ZDV�DOZD\V�IRXQG
LQ�DW� OHDVW� VOLJKWO\�EUDFNLVK�KDELWDWV�� 7KH� UHVW�RI� WKH�JR�
ELHV�IURP�WKH�$GULDWLF�GUDLQDJH�RI� WKH�:HVWHUQ�%DONDQV�
H�J��.��FURDWLFD��.��UDGRYLFL��3��ERQHOOL�DQG�3��PRQWHQH�
JUHQVLV�� DUH� IUHVKZDWHU� VSHFLHV�� RQO\� YHU\� UDUHO\� RFFXU�
ULQJ� LQ� VOLJKWO\� EUDFNLVK� KDELWDWV�� $OVR� .�� PUDNRYFLFL
IURP� WKH� 5LYHU� .UND� DQG� .QLSRZLWVFKLD� PRQWHQHJULQD
.RYDáLß�	�ÉDQGD��������ZKLFK�DUH�QRW�SUHVHQWHG�LQ�GH�
WDLO� LQ� WKLV� ZRUN�� ZHUH� IRXQG� RQO\� LQ� IUHVKZDWHUV
�0UDNRYáLß�HW�DO���������.RYDáLß�	�ÉDQGD��������0LOOHU�
������

7KH� H[WHQVLRQ� RI� WKH� NQRZQ� JHRJUDSKLF� UDQJH� ZDV
UHYHDOHG� IRU� DOPRVW�DOO� WKH� VSHFLHV�RI� IUHVKZDWHU� JRELHV
IURP�WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI�WKH�:HVWHUQ�%DONDQV�
3��FDQHVWULQLL��.��FDXFDVLFD�DQG�3��ERQHOOL�ZHUH�UHOLDEO\
GRFXPHQWHG� IRU� WKH� ILUVW� WLPH� LQ� ZDWHUV� RI� WKH� ,VWULDQ
SHQLQVXOD�� )XUWKHUPRUH��.�� FDXFDVLFD� ZDV� UHFRUGHG� IRU
WKH� ILUVW� WLPH� IURP� WKH�5LYHU�1HUHWYD� FDWFKPHQW� DQG�3�
ERQHOOL�IURP�WKH�5LYHU�/LND�FDWFKPHQW��WKH�IRUPHU�UHSUH�
VHQWLQJ� PRVW� SUREDEO\� DQ� LQWURGXFWLRQ�� 7KH� UHPDLQLQJ
VWXGLHG� VSHFLHV� ZHUH� UHFRUGHG� IURP� QHZ� ORFDOLWLHV
ZLWKLQ�WKH�EDVLQV��WR�ZKLFK�WKH\�DUH�HQGHPLF��3��PRQWH�
QHJUHQVLV� ZDV� UHFRUGHG� IURP� WKH� 6NDGDU� /DNH� EDVLQ� LQ
$OEDQLD�� .�� UDGRYLFL� DQG� .�� FURDWLFD� IURP� WKH� 5LYHU
1HUHWYD� EDVLQ� LQ�%RVQLD� DQG�+HU]HJRYLQD��1R� QHZ� OR�
FDOLWLHV�ZHUH� UHFRUGHG� IRU�.��PUDNRYFLFL� IURP� WKH�5LYHU
.UND� EDVLQ� DQG�.��PRQWHQHJULQD� IURP� WKH� 6NDGDU� /DNH
EDVLQ�� .�� PUDNRYFLFL� LV� NQRZQ� IURP� 9LVRYDáNR� /DNH
�0LOOHU�� ������ DQG� .�� PRQWHQHJULQD� IURP� WKH� 5LYHU
0RUDáD�LQ�0RQWHQHJUR��.RYDáLß�	�ÉDQGD��������

,Q�ODUJH�ULYHU�EDVLQV�LQ�WKH�$GULDWLF�GUDLQDJH�EDVLQ�RI
WKH�:HVWHUQ�%DONDQV��XVXDOO\� VHYHUDO�JRELHV�RFFXU��SDU�

WLDOO\� LQ� V\PSDWU\�� ,Q� WKH� 5LYHU� 1HUHWYD� EDVLQ��.�� FDX�
FDVLFD��.�� FURDWLFD��.�� UDGRYLFL� DQG� 3�� FDQHVWULQLL� ZHUH
IRXQG�� ,Q� WKH� 5LYHU� .UND� EDVLQ��.�� PUDNRYFLFL��.�� FDX�
FDVLFD��DQG�3��FDQHVWULQLL�ZHUH�IRXQG�E\�WKH�DXWKRUV��DQG
3��ERQHOOL�ZDV�UHSRUWHG�E\�%LDQFR�	�0LOOHU���������,Q�WKH
5LYHU� =UPDQMD� EDVLQ�� .�� FDXFDVLFD�� 3�� ERQHOOL� DQG� 3�
FDQHVWULQLL� ZHUH� UHFRUGHG�� 7KH� VDPH� VSHFLHV� ZHUH� UH�
FRUGHG�LQ�ZDWHUV�RI�WKH�,VWULDQ�SHQLQVXOD��WKRXJK�RQO\�3�
ERQHOOL� DQG�3��FDQHVWULQLL� LQ� WKH� VDPH�FDWFKPHQW� �5LYHU
0LUQD���,Q�WKH�6NDGDU�/DNH�EDVLQ��3��PRQWHQHJUHQVLV�DQG
.��PRQWHQHJULQD� OLYH� LQ� V\PSDWU\�� )LQDOO\�� LQ� WKH� 5LYHU
&HWLQD��.��FDXFDVLFD�DQG�3��FDQHVWULQLL�ZHUH�IRXQG��)XU�
WKHU�HFRORJLFDO�VWXGLHV�DUH�QHFHVVDU\�WR�UHYHDO�WKH�H[WHQW
RI�UDQJH�RI�WKH�VSHFLHV�DQG�HFRORJLFDO�RYHUODSV�EHWZHHQ
WKHP�� ,Q� PRVW� EDVLQV�� WZR� HXU\KDOLQH� DQG� RQH� RU� WZR
IUHVKZDWHU� VSHFLHV�RFFXU��2QO\� IUHVKZDWHU� VSHFLHV�KDYH
XS� WR� QRZ� EHHQ� IRXQG� MXVW� LQ� WKH� 6NDGDU� /DNH� EDVLQ�
ZKHUHDV� LQ� WKH� 5LYHU� &HWLQD� RQO\� HXU\KDOLQH� VSHFLHV
KDYH� EHHQ� UHFRUGHG�� )XUWKHUPRUH�� WKH� HQGHPLVP� RI
VWULFWO\�IUHVKZDWHU�VSHFLHV��RFFXUULQJ��ZLWK�WKH�H[FHSWLRQ
RI�3��ERQHOOL��DOZD\V�LQ�RQO\�RQH�ULYHU�EDVLQ��VHHPV�WR�EH
DQ� LQWHUHVWLQJ� SKHQRPHQRQ�� ,Q� JHQHUDO�� HYROXWLRQ� DQG
GLVSHUVLRQ�RI� IUHVKZDWHU�ILVKHV�DUH�FORVHO\�UHODWHG�WR�SD�
OHRJHRJUDSK\�DQG�HVSHFLDOO\�WR�WKH�KLVWRU\�RI�EDVLQ�FRQ�
QHFWLRQV� DV� D� FRQVHTXHQFH� RI� WKH� JHRORJLFDO� GHYHORS�
PHQW�RI� ODQGVFDSHV� �%LDQFR�������%HUPLQJKDP�	�0DU�
WLQ���������7KH�GLIIHUHQWLDWLRQ�ZLWKLQ� WKH� IUHVKZDWHU� JR�
ELHV� IURP� WKH� :HVWHUQ� %DONDQ� $GULDWLF� GUDLQDJH� EDVLQ
PD\�KDYH�ZHOO� UHVXOWHG� IURP� WKH� ODWH�0LRFHQH� WR�4XD�
WHUQDU\� K\GURJUDSKLF� HYHQWV� LQ� WKH� $GULDWLF� EDVLQ� �%L�
DQFR� 	� 0LOOHU�� ������ 0LOOHU�� ������ 0LOOHU� 	� ÉDQGD�
�������0DULQH�UHJUHVVLRQV�OHG�WR�FRQQHFWLRQV�RI�WKH�SUH�
YLRXVO\� LVRODWHG� ULYHU� EDVLQV� �%LDQFR�� ������� 0DUVK\
FRQGLWLRQV� PXVW� KDYH� SURPRWHG� WKH� H[WHQVLRQ� RI� WKH
HXU\KDOLQH� ODJRRQDO� IDXQD� DORQJ� WKH� FRDVWOLQH� RI� WKH
PXFK� VKRUWHU� $GULDWLF� EDVLQ�� ZKHUH� WKH� 0HVR�$GULDWLF
'HSUHVVLRQ� �)RVVD� 0HVR�$GULDWLFD�� UHPDLQHG� D� IORRGHG
EDVLQ� WKDW� PD\� KDYH� IDFLOLWDWHG� WKH� GLVSHUVDO� RI� HXU\�
KDOLQH�ILVKHV�EHWZHHQ�FDWFKPHQWV�WKDW�DUH�QRZ�VHSDUDWH
�%LDQFR�	�0LOOHU���������6XEVHTXHQW�ULVH�RI�WKH�VHD�OHYHO�
DV�D�VWURQJ�YLFDULDQW�HYHQW��PLJKW�KDYH�VHUYHG�WR�LVRODWH
HVWXDULQH� DQG� IUHVKZDWHU� SRSXODWLRQV� RI� IUHVKZDWHU� JR�
ELHV��7R�XQGHUVWDQG�WKH�ELRJHRJUDSK\�DQG�SK\ORJHQHWLF
UHODWLRQVKLSV�RI� WKH� IUHVKZDWHU� JRELHV� IURP� WKH�$GULDWLF
GUDLQDJH�EDVLQ�RI�WKH�:HVWHUQ�%DONDQV��IXUWKHU�LQYHVWLJD�
WLRQ�LV�QHFHVVDU\��ZKLFK�ZRXOG�LQFOXGH�LQFRUSRUDWLRQ�RI
PROHFXODU�WHFKQLTXHV�

)LQDOO\��D� JRRG�NQRZOHGJH�RI� WKH�ELRORJ\�DQG� HFRO�
RJ\�RI�WKH�IUHVKZDWHU�JRELHV�RI�WKH�:HVWHUQ�%DONDQ�$GUL�
DWLF� GUDLQDJH� EDVLQ�� WRJHWKHU� ZLWK� WKH� LGHQWLILFDWLRQ� RI
WKHLU� SRSXODWLRQ� VWDWXV� DQG� SRVVLEOH� WKUHDWV�� ZLOO� DOORZ
IRU� HIILFLHQW� SUHSDUDWLRQ� RI� DGHTXDWH� QDWLRQDO� DFWLRQ
SODQV�
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:H�ZLVK� WR� WKDQN� WKH� ORFDO� DXWKRULWLHV� IRU� HQDEOLQJ
WKH�ILHOG�ZRUN��:H�DUH�JUDWHIXO�WR�DOO�ZKR�KHOSHG�XV�ZLWK
ILHOG� VDPSOLQJ�� HVSHFLDOO\� WR�'��5DGRYLß�� ,�'��*UOLFD�� -�
9XNLß��,��%RJXW�DQG�,��:LOVRQ��6SHFLDO�WKDQNV�DUH�GXH�WR
-�� 9XNLß�� ZKR� LPSURYHG� (QJOLVK� LQ� RXU� PDQXVFULSW�� 5É

ZDV�VXSSRUWHG�E\�WKH�)LVKHULHV�6RFLHW\�RI�WKH�%ULWLVK�,VOHV
�VPDOO� UHVHDUFK� JUDQW� 'LYHUVLW\� DQG� 3K\ORJHQHWLF� 5HOD�
WLRQVKLSV� RI� $OEDQLDQ� )UHVKZDWHU� *RELHV�� DQG� SURMHFW
'(��3��20*����RI�WKH�&]HFK�0LQLVWU\�RI�&XOWXUH��0.
ZDV�VXSSRUWHG�LQ�SDUW�E\�WKH�0LQLVWU\�RI�6FLHQFH��(GXFD�
WLRQ� DQG� 6SRUWV� RI� WKH� 5HSXEOLF� RI� &URDWLD� �*UDQWV� 1R�
�����������������DQG�������������������

6/$'.292'1,�*/$9$à,�9�-$'5$16.(0�3292'-8�=$+2'1(*$�%$/.$1$

5DGHN�Ç$1'$
'HSDUWPHQW�RI�=RRORJ\��1DWLRQDO�0XVHXP��&=��������3UDJXH��9iFODYVNp�QiPíVWL�����&]HFK�5HSXEOLF

(�PDLO��56DQGD#VH]QDP�F]

0DUFHOR�.29$Þ,Ü
3ULURGRVORYQL�PX]HM�5LMHND��+5�������5LMHND��/RUHQ]RY�SUROD]����+UYDÊND

329=(7(.

1DÈH�]QDQMH�R�]DKRGQREDONDQVNLK�VODGNRYRGQLK�JODYDßLK�-DGUDQVNHJD�SRYRGMD�MH�ÈH�YHGQR�SUHVNURPQR��GD�EL�OD�
KNR�SRVNUEHOL� ]D� QMLKRYR� XVWUH]QR� LQ� XßLQNRYLWR� ]DÈßLWR�� 9� ßODQNX� DYWRUMD� QDYDMDWD� QRYH� SRGDWNH� R� JHRJUDIVNL� LQ
HNRORÈNL� UD]ÈLUMHQRVWL� VODGNRYRGQLK� JODYDßHY� Y� -DGUDQVNHP� SRYRGMX� ]DKRGQHJD� %DONDQD�� =D� YUVWH� � .QLSRZLWVFKLD
FDXFDVLFD��3DGRJRELXV�ERQHOOL�LQ�3RPDWRVFKLVWXV�FDQHVWULQLL�VWD�XJRWRYLOD��GD�MH�QMLKRY�DUHDO�SUHFHM�YHßML�Y�REUDYQD�
YDQHP�REPRßMX�RG�DUHDOD��]QDQHJD�GRVOHM��3UYLß�MH�ELOR�]DEHOHÊHQR�SRMDYOMDQMH�YUVW�.QLSRZLWVFKLD�UDGRYLFL�LQ�.QL�
SRZLWVFKLD�FURDWLFD�Y�SRYRGMX�UHNH�1HUHWYH�Y�%RVQL�LQ�+HUFHJRYLQL��1DMGED�.��UDGRYLFL�SD�MH�GRVOHM�GUXJL�]QDQL�]D�
SLV�WH�YUVWH��3RURßLOR�R�SRMDYOMDQMX�JODYDßD�3RPDWRVFKLVWXV�PRQWHQHJUHQVLV�Y�$OEDQLML�MH�SUYR�R�WHM�YUVWL�L]�WHJD�GHOD
%DONDQD�

.OMXÞQH�EHVHGH��*RELLGDH��JHRJUDIVND�UD]ÊLUMHQRVW��HNRORÊND�UD]ÊLUMHQRVW��-DGUDQVNR�SRYRGMH��]DKRGQL�%DONDQ

5()(5(1&(6

%HUPLQJKDP�� (�� 	� $�� 3�� 0DUWLQ� �������� &RPSDUDWLYH
PW'1$�SK\ORJHRJUDSK\�RI�QHRWURSLFDO�IUHVKZDWHU�ILVKHV�
7HVWLQJ�VKDUHG�KLVWRU\�WR�LQIHU�WKH�HYROXWLRQDU\�ODQGVFDSH
RI�ORZHU�&HQWUDO�$PHULFD��0RO��(FRO��������������
%LDQFR��3��*�� �������� 3RWHQWLDO� UROH�RI� WKH�SDOHRKLVWRU\
RI�WKH�0HGLWHUUDQHDQ�DQG�3DUDWHWK\V�EDVLQV�RQ�WKH�HDUO\
GLVSHUVDO� RI� 0HGLWHUUDQHDQ� IUHVKZDWHU� ILVKHV�� ,FKWK\RO�
([SORU��)UHVKZ��������������
%LDQFR��3��*��	�3��-��0LOOHU���������<XJRVODY�DQG�RWKHU
UHFRUGV� RI� WKH� ,WDOLDQ� IUHVKZDWHU� JRE\�� 3DGRJRELXV
PDUWHQVLL��DQG�D�FKDUDFWHU�SRODUL]DWLRQ�LQ�JRELRLG�ILVKHV�
-��1DW��+LVW�����������������
'XOÞLÜ��-���3��7XWPDQ��%��*ODPX]LQD��%��6NDUDPXFD�	�+�
$KQHOW���������(QGHPLF�JRELHV��*RELLGDH��RI�WKH�+XWRYR
EODWR�ZHWODQG� �1HUHWYD�5LYHU� EDVLQ�� %RVQLD� DQG�+HU]H�
JRYLQD��DQG�WKHLU�FRQVHUYDWLRQ�VWDWXV�� ,Q��6NDUDPXFD��%�
	� -��'XOáLß� �HGV����=ERUQLN� UDGRYD� ]QDQVWYHQR�QDXáQRJ

VNXSD�8JURÌHQH�L�HQGHPVNH�YUVWH�ULED�X�VOLYRYLPD�ULMHND
1HUHWYH�� 7UHELÊQMLFH� L� 0RUDáH� �3DUN� SULURGH� +XWRYR
EODWR����������SURVLQFD��������6YHXáLOLÊWH�X�'XEURYQLNX�
7KH�(DVW:HVW�,QVWLWXWH��'XEURYQLN��SS��������
(FRQRPLGLV�� 3�� 6��	� 3�� -��0LOOHU� �������� 6\VWHPDWLFV� RI
IUHVKZDWHU� JRELHV� IURP� *UHHFH�� -�� =RRO�� /RQG��� ����
��������
*ODPX]LQD�� %��� -�� 'XOÞLÜ�� (�� +DVNRYLÜ�� $�� ,YDQF�� 6�
0DQGLÜ�� '�� 0UGDN� 	� %�� 6NDUDPXFD� �������� 6WDQMH
LKWLRIDXQH�X�VOLYRYLPD�ULMHND�1HUHWYH��7UHELÊQMLFH� L�0R�
UDáH� WLMHNRP� OMHWQLK�PHVHFL�������JRGLQH�� ,Q�� 6NDUDPX�
FD��%��	�-��'XOáLß��HGV����=ERUQLN�UDGRYD�]QDQVWYHQR�QD�
XáQRJ� VNXSD� 8JURÌHQH� L� HQGHPVNH� YUVWH� ULED� X� VOLYR�
YLPD� ULMHND�1HUHWYH��7UHELÊQMLFH� L�0RUDáH� �3DUN�SULURGH
+XWRYR�EODWR����������SURVLQFD��������6YHXáLOLÊWH�X�'X�
EURYQLNX��7KH�(DVW:HVW�,QVWLWXWH��'XEURYQLN��SS��������
,YDQRYLÜ�� %�� 0�� �������� ,FKWK\RIDXQD� RI� 6NDGDU� /DNH�
0RQWHQHJULQ� ,QVWLWXWH� RI� %LRORJLFDO� DQG� 0HGLFDO� 5H�
VHDUFK��3RGJRULFD�%LRORJLFDO�6WDWLRQ��3RGJRULFD������S�
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.RWWHODW��0��	�-��)UH\KRI���������+DQGERRN�RI�(XURSHDQ
IUHVKZDWHU� ILVKHV�� .RWWHODW�� &RUQRO� DQG� )UH\KRI�� %HUOLQ�
����S�
.RYDÞLÜ�� 0�� �����D��� $� QHZ� VSHFLHV� RI� .QLSRZLWVFKLD
�*RELLGDH��IURP�'DOPDWLD��&URDWLD��&\ELXP�������������
����
.RYDÞLÜ�� 0�� �����E���0RUSKRORJLFDO� YDULDELOLW\� RI� 3R�
PDWRVFKLVWXV� FDQHVWULQLL� �*RELLGDH��� ZLWK� WKH� UHGXFWLRQ
RI� VTXDPDWLRQ� DQG� KHDG� FDQDOV�� &\ELXP�� ������� ����
����
.RYDÞLÜ��0��	�$��3DOODRUR���������,V�.QLSRZLWVFKLD�FDX�
FDVLFD�OLNH�IRUP�IURP�WKH�$GULDWLF�6HD�D�QHZ�*RE\�VSH�
FLHV"� (YLGHQFH� IURP� D� PRUSKRORJLFDO� DSSURDFK� LQ� WKH
(DVWHUQ�$GULDWLF�6HD��&\ELXP�������������
.RYDÞLÜ��0��	�5��ÆDQGD� ��������$�QHZ� VSHFLHV�RI�.QL�
SRZLWVFKLD��3HUFLIRUPHV��*RELLGDH�� IURP�VRXWKHUQ�0RQ�
WHQHJUR�� -�� 1DWO�� 0XV�� �3UDJXH��� 1DW�� +LVW�� 6HU��� �������
������
/HLQHU��6��	�0��3RYÉ� �������� 6ODGNRYRGQH� ULEH� �3LVFHV�
,VWUVNHJD�SRORWRND��,FKWK\RV������������
/HLQHU��6��	�0��3RYÉ���������7KH�IUHVKZDWHU�ILVKHV�RI�,V�
WULDQ�3HQLQVXOD��3HULRG��%LRO������������������
/HLQHU��6���0��3RYÉ�	�0��0UDNRYÞLÜ���������)UHVKZDWHU
ILVK� LQ� ,VWULDQ� 3HQLQVXOD�� $QQDOHV�� 6HU�� +LVW�� 1DW��� �����
��������
0DULÜ��'�� �������� (QGHPLF� ILVK�VSHFLHV�RI�0RQWHQHJUR�
%LRO��&RQVHUY������������������
0F.D\��6��,��	�3��-��0LOOHU���������7KH�DIILQLWLHV�RI�(XUR�
SHDQ�VDQG�JRELHV��7HOHRVWHL��*RELLGDH���-��1DW��+LVW������
����������
0LOOHU��3�� -�� ��������*RELLG� ILVKHV�RI� WKH�&DVSLDQ�JHQXV
.QLSRZLWVFKLD� IURP� WKH� $GULDWLF� 6HD�� -�� 0DU�� %LRO�� $VV�
8�.���������������
0LOOHU��3��-����������1HZ�VSHFLHV�RI�&RUF\URJRELXV��7KR�
URJRELXV�DQG�:KHHOHULJRELXV� IURP�:HVW�$IULFD� �7HOHRV�
WHL��*RELLGDH���-��1DW��+LVW�����������������

0LOOHU�� 3�� -�� �������� 7KH� HQGXUDQFH� RI� HQGHPLVP�� WKH
0HGLWHUUDQHDQ� IUHVKZDWHU� JRELHV�DQG� WKHLU� SURVSHFWV� ILU
VXUYLYDO��-��)LVK�%LRO�������6XSSO��$�����������
0LOOHU�� 3�� -�� �HG��� �������� 7KH� )UHVKZDWHU� )LVKHV� RI
(XURSH��9RO����,��$XOD�9HUODJ��:LHEHOVKHLP������S�
0LOOHU�� 3�� -�� �HG��� �������� 7KH� )UHVKZDWHU� )LVKHV� RI
(XURSH��9RO����,,��$XOD�9HUODJ��:LHEHOVKHLP������SS�
0LOOHU��3��-����������$�:HVW�%DONDQLDQ�IUHVKZDWHU�JRELLG
ILVK��.QLSRZLWVFKLD�PUDNRYFLFL� VS�� QRY�� �7HOHRVWHL�� *R�
ELLGDH���-��)LVK�%LRO��������������������
0LOOHU��3�� -��	�5��ÆDQGD���������$�QHZ�:HVW�%DONDQLDQ
VDQG�JRE\� �7HOHRVWHL�� *RELLGDH��� -�� )LVK� %LRO��� ������
��������
0LOOHU��3�� -���(��'��9DVLõHYD�	�$��1��(FRQRPRX��������
.QLSRZLWVFKLD� FDXFDVLFD� �%HUJ�� ������� ,Q�� 0LOOHU�� 3�� -�
�HG����7KH�)UHVKZDWHU�)LVKHV�RI�(XURSH��9RO����,,��$XOD��
9HUODJ��:LHVEDGHQ��SS����������
0UDNRYÞLÜ�� 0��� '�� 6FKQHLGHU� 	� 0�� .HURYHF� �������
)UHVKZDWHU�JRELHV�RI�&URDWLD��3HULRG��%LRO���������������
0UDNRYÞLÜ��0���0��.HURYHF��6��0LÇHWLÜ�	�'��6FKQHLGHU
�������� 'HVFULSWLRQ� RI� .QLSRZLWVFKLD� SXQFWDWLVVLPD
FURDWLFD���3LVFHV��*RELLGDH���D�QHZ�IUHVKZDWHU�JRE\�IURP
'DOPDWLD�� &URDWLD�� ,Q�� .LUFKKRIHU�� $�� 	� '�� +HIWL� �HGV���
&RQVHUYDWLRQ�RI�(QGDQJHUHG�)UHVKZDWHU� )LVK� LQ�(XURSH�
%LUNKDXVHU�9HUODJ��%DVHO��SS����������
0UDNRYÞLÜ��0���$��%ULJLÜ��,��%XM��0��ÛDOHWD��3��0XVWDILÜ
	� '�� =DQHOOD� �������� &UYHQD� NQMLJD� VODWNRYRGQLK� ULED
+UYDWVNH��0LQLVWDUVWYR�NXOWXUH��'UÌDYQL�]DYRG�]D�]DÊWLWX
SULURGH��=DJUHE�
6DQ]R�� /�� �������� 'LVWULEX]LRQH� GHOOH� SDSLOOH� FXWDQHH
�RUJDQL� FLDWLIRUPH�� H� VXR� YDORUH� VLVWHPDWLFR� QHL� *REL�
0LWW��=RRO��6WDW��1HDSHO��������������
9LQFLJXHUUD��'����������3HVFL�GL�$OEDQLD�UDFFROWL�GDO�'U�
3LHWUR�3DUHQ]DQ�QHO�������$QQ��0XV��&LY��6WRU��1DW��*H�
QRYD��������������
9XNRYLÜ�� 7�� �������� 5LEH� %RVQH� L� +HUFHJRYLQH�� ,JNUR
6YHWORVW��6DUDMHYR�


