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7KH� DXWKRUV� SUHVHQW� VRPH� GDWD� RQ� IRXU� ILVK� VSHFLHV� WKDW� KDYH� XS�WR�GDWH� EHHQ� UHSRUWHG� DV� UDUH� RU� DW� ODVW� OHVV
NQRZQ�UDUH�ILVKHV�IRU�WKH�*XOI�RI�7ULHVWH��7KUHH�RI�WKHP��/XYDUXV�LPSHULDOLV��0ROD�PROD�DQG�5DQ]DQLD�ODHYLV��DUH�FRQ�
VLGHUHG� W\SLFDO�RFHDQ�VSHFLHV��ZKHUHDV�2SKLGLRQ�EDUEDWXP� LV�D� OHVV�NQRZQ�DQG�RYHUORRNHG� ILVK� VSHFLHV�ZLWK�SDU�
WLFXODU�KDELWDW�GHPDQGV�

.H\�ZRUGV��QHZ�UHFRUGV��/XYDUXV�LPSHULDOLV��0ROD�PROD��5DQ]DQLD�ODHYLV��2SKLGLRQ�EDUEDWXP��*XOI�RI�7ULHVWH

1829(�6(*1$/$=,21,�',�63(&,(�,77,&+(�5$5(�(�32&2�&2126&,87(
1(/�*2/)2�',�75,(67(��$'5,$7,&2�6(77(175,21$/(�

6,17(6,

*OL�DXWRUL�ULSRUWDQR�QXRYL�GDWL�LQHUHQWL�TXDWWUR�VSHFLH�LWWLFKH��FKH�ILQR�DG�RJJL�VRQR�VWDWH�FRQVLGHUDWH�VSHFLH�UDUH�R
SHUORPHQR�SRFR� FRQRVFLXWH� QHO�*ROIR� GL� 7ULHVWH�� 7UH� GL� TXHVWH�� /XYDUXV� LPSHULDOLV��0ROD�PROD� H�5DQ]DQLD� ODHYLV
YHQJRQR�FRQVLGHUDWH�WLSLFKH�VSHFLH�RFHDQLFKH��PHQWUH�2SKLGLRQ�EDUEDWXP�o�XQD�VSHFLH�SRFR�FRQRVFLXWD�H�WUDVFX�
UDWD��FRQ�HVLJHQ]H�SDUWLFRODUL�QHOOD�VFHOWD�GHOO
KDELWDW�

3DUROH�FKLDYH��QXRYH�VHJQDOD]LRQL��/XYDUXV�LPSHULDOLV��0ROD�PROD��5DQ]DQLD�ODHYLV��2SKLGLRQ�EDUEDWXP�
*ROIR�GL�7ULHVWH
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$OWKRXJK�WKH�UHVHDUFK�RQ�LFKWK\RIDXQD�LQ�WKH�*XOI�RI
7ULHVWH�KDV�PRUH�WKDQ�D�FHQWHQQLDO�WUDGLWLRQ��WKH�DUHD�KDV
EHHQ�UHFHLYLQJ�UDWKHU�SRRU�VFLHQWLILF�DWWHQWLRQ�LQ�WHUPV�RI
D�ZLGHU�LFKWK\RORJLF�UHVHDUFK��7KH�NQRZOHGJH�RI�PDULQH
ILVK�IDXQD�LV�WKHUHIRUH�FRQVLGHUHG�VWLOO�WR�EH�IDLUO\�VFDUFH�
,Q�WKLV�UHJDUG�LW�VWLOO�KDSSHQV�WKDW�VRPH�QHZ��UDUH�RU�OHVV�
NQRZQ�VSHFLHV�DUH�UHSRUWHG�IRU�WKH�DUHD��7R�WKLV�HQG��ZH
ZRXOG�OLNH�WR�SUHVHQW�QHZ�GDWD�RQ�IRXU�PRUH�RU�OHVV�UDUH
ILVK�VSHFLHV��UHFHQWO\�FDXJKW�LQ�WKH�*XOI�RI�7ULHVWH�

6RPH�DXWKRUV�SUHVHQWHG�D�OLVW�RI�ILVKHV��EDVHG�PDLQO\
RQ� VSHFLHV� IRXQG� DW� WKH� 7ULHVWH� PDUNHW� �SUREDEO\� ZLWK
VXSSRVLWLRQ�WKDW�WKH�PDMRULW\�RI�WKHP�KDG�EHHQ�FDXJKW�LQ
WKH�*XOI�RI�7ULHVWH�� �IRU� H[DPSOH� 6WRVVLFK�� ������ )DEHU�
������ *UDHIIH�� ������� ZKLOH� VRPH� RWKHU� SUHVHQWHG
FKHFN�OLVWV�RI� ILVKHV�RI� WKH�6ORYHQLDQ�SDUW�RI� WKH�*XOI�RI
7ULHVWH��/LSHM��������0DUáHWD���������6RPH�QHZ��/LSHM�HW
DO���������3DUHQWL�	�%UHVVL��������/LSHM�HW�DO���������DQG
UDUH� VSHFLHV� �%HWWRVR� 	� 'XOáLß�� ������ IRU� WKH� $GULDWLF
ZHUH�QRWHG�IURP�WKH�*XOI�RI�7ULHVWH�

'XULQJ� FRPSUHKHQVLYH� VXUYH\V� RI� LFKWK\RIDXQD�� FHU�
WDLQ� UDUH� RU� OHVV� NQRZQ� ILVK� VSHFLHV� ZHUH� UHFRUGHG�� 7KH
DLP�RI�WKLV�SDSHU�LV�WR�SUHVHQW�QHZ�GDWD�RQ�IRXU�PRUH�RU�OHVV
UDUH�ILVK�VSHFLHV��UHFHQWO\�FDXJKW�LQ�WKH�*XOI�RI�7ULHVWH�

0$7(5,$/�$1'�0(7+2'6

7KH� DUHD� LQYHVWLJDWHG� GXULQJ� WKLV� VWXG\� LQFOXGHV� WKH
*XOI�RI�7ULHVWH� �QRUWKHUQ�$GULDWLF�6HD���'XULQJ� WKH������
����� SHULRG�� LQIRUPDWLRQ� RQ� IRXU� ILVK� VSHFLHV�� H�J�� /X�
YDUXV� LPSHULDOLV�� 0ROD� PROD�� 2SKLGLRQ� EDUEDWXP� DQG
5DQ]DQLD� ODHYLV�� KDV� EHHQ� JDWKHUHG� IURP� UHFRUGV� GRFX�
PHQWHG�E\�WKH�VWDII�RI�WKH�::)�0LUDPDUH�0DULQH�5HVHUYH
�7ULHVWH��,WDO\��DQG�0DULQH�%LRORJ\�6WDWLRQ�RI�WKH�1DWLRQDO
,QVWLWXWH�RI�%LRORJ\� �3LUDQ��6ORYHQLD���7KH�GDWD�RQ�RFFXU�
UHQFH�RI�WKH�KHUHZLWK�VWXGLHG�VSHFLHV�RULJLQDWHG�IURP�RF�
FDVLRQDO�FDWFKHV�RU�XQGHUZDWHU�LQVSHFWLRQ��)LJ�����

5(68/76�$1'�',6&866,21

7KLV�SDSHU�SUHVHQWV�GDWD�RQ�IRXU�ODUJHO\�UDUH�RU�OHVV�
NQRZQ�ILVK�VSHFLHV��UHFRUGHG�LQ�WKH�*XOI�RI�7ULHVWH�GXU�
LQJ� WKH� ODVW� GHFDGH�� 7KUHH� RI� WKHP�� /XYDUXV� LPSHULDOLV�
0ROD�PROD� DQG�5DQ]DQLD� ODHYLV�� DUH� FRQVLGHUHG� W\SLFDO
RFHDQ� VSHFLHV�� ZKHUHDV�2SKLGLRQ� EDUEDWXP� LV� D� OHVV�
NQRZQ�ILVK�VSHFLHV�ZLWK�SDUWLFXODU�KDELWDW�GHPDQGV�

/RXYDU�/XYDUXV�LPSHULDOLV��5DILQHVTXH�������

7KH�VSHFLPHQ�RI�/��LPSHULDOLV�ZDV�FDXJKW�RQ�$XJXVW
��WK�� ������ LQ� WKH� ZDWHUV� RII� *UDGR� E\� WKH� YHVVHO� EH�
ORQJLQJ�WR�WKH�3RUW�$XWKRULW\�RI�*UDGR��,W�PHDVXUHG����
FP� 7/� DQG� ZHLJKHG� ��� NJ�� 6RPH� SKRWRJUDSKV� RI� WKH
VSHFLPHQ�ZHUH�WDNHQ��)LJ������8QIRUWXQDWHO\��WKH�ILVK�KDV
EHHQ�GLVFDUGHG�

)LJ�����0DS�RI�WKH�*XOI�RI�7ULHVWH�ZLWK�WKH�VLWHV�ZKHUH
VSHFLPHQV� RI� WKH� VWXGLHG� ILVK� VSHFLHV� ZHUH� UHFRUGHG�
/HJHQG��/XYDUXV�LPSHULDOLV�������QHZ�UHFRUG�������ROG�UH�
FRUGV��0ROD�PROD��zz� �� QHZ� UHFRUGV��{{� �� ROG� UHFRUG�
5DQ]DQLD� ODHYLV�� ��� �� QHZ� UHFRUG�� ��� �� ROG� UHFRUG�
2SKLGLRQ�EDUEDWXP�������QHZ�UHFRUG�
6O�� ��� =HPOMHYLG� 7UËDÉNHJD� ]DOLYD� LQ� ORNDOLWHWH�� NMHU� VR
ELOL� XMHWL� DOL� QDMGHQL� SULPHUNL� REUDYQDYDQLK� YUVW�� /H�
JHQGD��/XYDUXV� LPSHULDOLV����� �� QRYD� QDMGED����� �� VWDUL
SRGDWNL��0ROD� PROD��zz� �� QRYH� QDMGEH��{{� �� VWDUL� SR�
GDWHN��5DQ]DQLD�ODHYLV�������QRYD�QDMGED�������VWDUL�SR�
GDWHN��2SKLGLRQ�EDUEDWXP��������QRYD�QDMGED�

6WRVVLFK� ������� FRQVLGHUHG� /�� LPSHULDOLV� D� UDUH� DQG
RFFDVLRQDO�VSHFLHV�LQ�WKH�*XOI�RI�7ULHVWH��*UDHIIH�������
UHSRUWHG�RQ�D�VSHFLPHQ�RI�/RXYDU�LQ�WKH�*XOI�RI�7ULHVWH�
%XVVDQL��������UHSRUWHG�RQ�D�VSHFLPHQ�RI�/RXYDU��ZLWK�
RXW� DQ\� VSHFLILF� GDWD�� FDXJKW� LQ� WKH� 0DULQH� SURWHFWHG
DUHD�RI�0LUDPDUH�RQ�-XO\���VW��������$GGLWLRQDO� WZR� MX�
YHQLOH� VSHFLPHQV� RI� /RXYDU� ZHUH� FDXJKW� �� 1P� RII
0LUDPDUH�LQ�WKH�GLUHFWLRQ�RI�.RSHU�%D\�RQ�WKH�YHU\�QH[W
GD\��7KH�ILUVW�PHDVXUHG����FP�LQ�7/�DQG�ZHLJKHG���NJ�
ZKLOH�WKH�VHFRQG�PHDVXUHG����FP�DQG�ZHLJKHG������NJ
�%XVVDQL��������
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)LJ�����$� VSHFLPHQ�RI� /RXYDU�/XYDUXV� LPSHULDOLV� IRXQG
GHDG�LQ�WKH�ZDWHUV�RI�*UDGR���3KRWR��E\�FRXUWHV\�RI�WKH
VWDII�RI�&DSLWDQHULD�GL�SRUWR�GL�*UDGR��
6O�����3ULPHUHN�SHàLQNH�/XYDUXV�LPSHULDOLV��NL�VR�MR�QDÉOL
PUWYR�Y�YRGDK�EOL]X�*UDGHËD���)RWR��]�GRYROMHQMHP�SR�
VDGNH�OXÉNH�NDSLWDQLMH�PHVWD�*UDGHËD��

)LJ�� ��� 2FHDQ� VXQILVK� 0ROD� PROD� IRXQG� VWUDQGHG� LQ
$SULO������ LQ� WKH�%D\�RI�*ULJQDQR�QHDU�7ULHVWH� �::)
0LUDPDUH�DUFKLYHV��
6O�� ��� 0RUVNL� PHVHF� 0ROD� PROD�� NL� MH� QDVHGHO� DSULOD
����� Y� ]DOLYX�%DLD� GL�*ULJQDQR�SUL� 7UVWX� �DUKLY�::)
0LUDPDUH��

2FHDQ�VXQILVK�0ROD�PROD��/LQQDHXV�������

7KH�RFHDQ�VXQILVK�0��PROD�KDV�EHHQ�UHFRUGHG�IDLUO\
IUHTXHQWO\�GXULQJ�WKH�ODVW�GHFDGH��$�VSHFLPHQ�RI�DERXW��
P�LQ�OHQJWK�DQG����NJ�LQ�ZHLJKW�ZDV�UHFRUGHG�LQ�.RSHU
+DUERXU�RQ�6HSWHPEHU���WK��������7KH�QH[W�UHFRUG�GDWHV
IURP�$SULO�������ZKHQ�D�IHPDOH�RI�����FP�7/�DQG����
NJ�ZDV�IRXQG�VWUDQGHG�LQ�WKH�%DLD�RI�*ULJQDQR�QHDU�7UL�
HVWH��7KH� VSHFLPHQ�ZDV�GHSRVLWHG� LQ� WKH�0XVHR�&LYLFR
GL� 6WRULD�QDWXUDOH�GL�7ULHVWH��7KH� VSHFLPHQ�GLHG� GXH� WR
WKH�KRRN��HQWDQJOHG�LQ�WKH�PRXWK��%HUDOGR�HW�DO���������
$QRWKHU� VSHFLPHQ� ZDV� UHFRUGHG� LQ� 1RYHPEHU� RI� WKH
VDPH�\HDU�DW�DOPRVW�WKH�VDPH�ORFDOLW\��,W�ZDV�VLJKWHG�DQG
SKRWRJUDSKHG� �)LJ�� ���� EXW� VXEVHTXHQWO\� WKH� VSHFLPHQ
GLHG�DQG�HYHQWXDOO\�IRXQG�VWUDQGHG�LQ�WKH�%DLD�RI�*ULJ�
QDQR�� ,Q� $SULO� ������ DW� OHDVW� ILYH� VSHFLPHQV� ZHUH� UH�
FRUGHG�LQ�WKH�QRUWKHUQ�$GULDWLF��RQH�RI�WKHP�ZDV�IRXQG
VWUDQGHG� LQ�7ULHVWH��7KH� ODVW� UHFRUG�RI�0��PROD�GDWHV� WR
-XO\���WK�� ������ZKHQ�D� VSHFLPHQ�ZDV� VLJKWHG�FORVH� WR
WKH�VKRUH�EHQHDWK�0LUDPDUH�&DVWOH�

$FFRUGLQJ� WR�6WRVVLFK� ��������0��PROD� LV�D� UDUH�DQG
RFFDVLRQDO� VSHFLHV� LQ� WKH�*XOI�RI�7ULHVWH��+RZHYHU�� WKH
RFFXUUHQFH�RI�WKH�RFHDQ�VXQILVK�LV�PXFK�PRUH�FRPPRQ
LQ�WKH�$GULDWLF�6HD�WKDQ�SUHYLRXVO\�WKRXJKW��$FFRUGLQJ�WR
'XOáLß�HW� DO�� �������� ��� UHFRUGV� RI� RFHDQ� VXQILVK�ZHUH
PDGH�LQ�WKH�$GULDWLF�6HD�EHWZHHQ������DQG�������2QO\
WKUHH�VSHFLPHQV��KRZHYHU��KDYH�EHHQ�PHQWLRQHG�LQ�WKHLU
FKHFNOLVW�� 7ZR� VSHFLPHQV�� RQH� IURP� .RSHU� ������� DQG
RQH� IURP�7ULHVWH� �$SULO� ������� KDYH�DOUHDG\� EHHQ�PHQ�
WLRQHG��ZKHUHDV�WKH�WKLUG�UHFRUG�LV�PXFK�ROGHU�DQG�UHIHUV
WR� WKH� VSHFLPHQ� UHFRUGHG� RQ� $SULO� ��WK�� ������ LQ� WKH

ZDWHUV�QHDU�3RUWRURÌ��-DUGDV�	�.QHÌHYLß���������2Q�WKHLU
OLVW�� VHYHUDO� RWKHU� UHFRUGV� PHQWLRQHG� LQ� WKLV� VWXG\� DUH
PLVVLQJ��,W�VHHPV�WKDW�WKH�RFFXUUHQFH�RI�VXQILVK�LV�UHODWHG
WR�WKH�ZDUP�VHDVRQ��VLQFH�WKH�PDMRULW\�RI�GDWD�RULJLQDWHG
IURP�WKH�0DUFK�1RYHPEHU�SHULRG�

6OHQGHU�VXQILVK�5DQ]DQLD�ODHYLV��3HQQDQW�������

$� VLQJOH� VSHFLPHQ� RI�5�� ODHYLV� ZDV� FDXJKW� LQ� PLG�
-XQH������ LQ� WKH�ZDWHUV�RII� 6DQWD�&URFH�+DUERXU� �QHDU
7ULHVWH���7KH�VOHQGHU�VXQ�ILVK�ZDV�KDUSRRQHG�E\�D�WULGHQW
ILVKLQJ� WRRO� FDOOHG� �ILRFLQD��� 7KH� WRWDO� OHQJWK�RI� WKH� ILVK
ZDV����FP��)LJ�����

7KLV�LV�WKH�WKLUG�UHFRUG�RI�WKLV�VSHFLHV�IRU�WKH�*XOI�RI
7ULHVWH�� 7KH� ILUVW� UHFRUG� LQ� WKH� DUHD�ZDV�PDGH� E\� 7URLV
�����D��E���7KH�VHFRQG�UHFRYHU\�RI� WKLV�VSHFLHV�ZDV�UH�
SRUWHG�E\�6SHFFKL�	�%XVVDQL� ������� IRU� WKH�3RUW�RI�7UL�
HVWH�RQ�-XO\���VW��������,W�PHDVXUHG����FP�DQG�ZHLJKHG
����NJ��$OWKRXJK�-DUGDV�DQG�.QHÌHYLß��������FRQVLGHUHG
5�� ODHYLV� IDLUO\� UDUH� DQG� RFFDVLRQDO� ILVK� LQ� WKH� $GULDWLF
6HD��WKH\�SUHVHQWHG�D�OLVW�RI����UHFRUGV�IRU�WKH�DUHD�LQ�WKH
WHQ�\HDU�SHULRG�IURP������WR�������5HFHQWO\��'XOáLß�HW
DO���������SUHVHQWHG�GDWD�GHDOLQJ�ZLWK�WKH�RFFXUUHQFH�RI
VOHQGHU� VXQILVK� LQ� WKH� $GULDWLF� 6HD�� ,Q� WKHLU� OLVW�� ��� UH�
FRUGV�RI�5�� ODHYLV�DUH�GRFXPHQWHG��ZKHUH�RQO\�D�VLQJOH
UHFRUG�� WKH� FDSWXUH� GHVFULEHG� E\� WKH� DERYH�PHQWLRQHG
6SHFFKL�	�%XVVDQL���������LV�OLVWHG�IURP�WKH�*XOI�RI�7UL�
HVWH�� 7KH� GDWD� DUH� PRUH� RU� OHVV� HTXDOO\� GLVWULEXWHG
WKURXJKRXW�WKH�\HDU�
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)LJ�� ��� $� VSHFLPHQ� RI� VOHQGHU� VXQILVK� 5DQ]DQLD� ODHYLV
FDXJKW� LQ� PLG�-XQH� ����� LQ� WKH� ZDWHUV� RII� WKH� 6DQWD
&URFH�+DUERXU��::)�0LUDPDUH�DUFKLYHV��
6O�� ��� 3ULPHUHN� ORSDUMD� 5DQ]DQLD� ODHYLV�� XMHWHJD� VUHGL
MXQLMD������Y�PDQGUDàX�6Y��.ULËD�SUL�7UVWX��DUKLY�::)
0LUDPDUH��

6QDNH�EOHQQ\�2SKLGLRQ�EDUEDWXP�/LQQDHXV������

2Q�6HSWHPEHU��WK��������D����FP�7/�VSHFLPHQ�RI�2�
EDUEDWXP�ZDV�FDXJKW�E\�KDQG�E\�D�GLYHU� VZLPPLQJ� LQ
WKH� 0LUDPDUH� 0DULQH� 3DUN� QHDU� 7ULHVWH�� 7KH� VSHFLPHQ
ZDV�IRXQG�DOPRVW�GHDG�RQ�D�VDQG\�SDWFK�XQGHU�WKH�EHG�
URFN�EHORZ�0LUDPDUH�&DVWOH�DW���P�GHSWK��7KH�VSHFLPHQ
ZDV�SKRWRJUDSKHG�DQG�VXEVHTXHQWO\�UHOHDVHG��)LJ�����

$FFRUGLQJ� WR�0DUáHWD� �������� D� VLQJOH� VSHFLPHQ� RI
WKLV�VSHFLHV�KDV�SUHYLRXVO\�EHHQ�UHSRUWHG� IURP�WKH�*XOI
RI�7ULHVWH�� L�H�� LQ� WKH� ��WK� FHQWXU\�� 6WRVVLFK� ������� FRQ�
VLGHUHG�WKLV�VSHFLHV�PRUH�RU�OHVV�FRPPRQ��SDUWLFXODUO\�LQ

)LJ�����6QDNH�EOHQQ\�2SKLGLRQ�EDUEDWXP��SKRWRJUDSKHG
RQ���6HSWHPEHU������ LQ� WKH�PDULQH�SURWHFWHG�DUHD�RI
0LUDPDUH���3KRWR��'��3RORQLDWR�
6O�� ��� %UDGDWL� KXM�2SKLGLRQ� EDUEDWXP�� IRWRJUDILUDQ� ��
VHSWHPEUD������Y�SRGYRGQHP�SDUNX�0LUDPDUH�� �)RWR�
'��3RORQLDWR��

ZLQWHU�PRQWKV��6LQFH�WKLV�QRFWXUQDO�SUHGDWRU�OLYHV�LQ�ILQH
VDQG\�DQG�PXGG\�KDELWDWV��WKH�VSHFLHV�ZRXOG�KDYH�EHHQ
SUREDEO\� GHWHFWHG� PRUH� IUHTXHQWO\� ZLWK� WKH� LQFUHDVHG
VDPSOLQJ� IUHTXHQF\� LQ� VXLWDEOH� DUHDV�� HVSHFLDOO\� GXULQJ
WKH�QLJKW�

3RVVLEOH�IDFWRUV�DIIHFWLQJ�WKH�RFFXUUHQFH�RI�WKH�VWXGLHG
VSHFLHV

$OWKRXJK� WKH�*XOI�RI�7ULHVWH� UHSUHVHQW� WKH� QRUWKHUQ�
PRVW� SDUW� RI� WKH� 0HGLWHUUDQHDQ� 6HD�� VRPH� DSSDUHQWO\
RSHQ�ZDWHU� �RU�RFHDQLF��PDULQH�RUJDQLVPV�RFFDVLRQDOO\
RFFXU� LQ� WKLV� DUHD�� )RU� H[DPSOH�� ILQ�ZKDOHV� �%DODHQRS�
WHUD�SK\VDOXV��DQG�EDVNLQJ�VKDUNV� �&HWRUKLQXV�PD[LPXV�
KDYH�EHHQ�UHSRUWHG�RQ�VHYHUDO�RFFDVLRQV� LQ� WKH�*XOI�RI
7ULHVWH�GXULQJ�WKH�ODVW�WKUHH�GHFDGHV��VHH�IRU�H[DPSOH�/L�
SHM�HW�DO���������������

,W� LV� GLIILFXOW� WR� VSHFXODWH�ZKDW� SKHQRPHQD� DIIHFWHG
WKH�RFFXUUHQFH�RI� WKH� WKUHH�RFHDQ� ILVKHV� LQ� WKH�*XOI� RI
7ULHVWH��FRQVLGHULQJ�WKDW�RQO\� IHZ�VSHFLPHQV�KDYH�EHHQ
UHFRUGHG��+RZHYHU��WKHUH�LV�DQ�RQJRLQJ�WUHQG�LQ�WKH�LQ�
FUHDVH�RI�PDULQH�ILVK�ELRGLYHUVLW\�LQ�WKH�$GULDWLF�6HD��VHH
IRU�H[DPSOH�'XOáLß�	�/LSHM��������/LSHM�	�'XOáLß�������
DQG�LQ�WKH�*XOI�RI�7ULHVWH�DV�ZHOO��'XH�WR�WKH�XVH�RI�QHZ
WHFKQLTXHV� DQG� LQFUHDVHG� SURVSHFWLRQ� DFWLYLW\�� VRPH
QHZ�DQG�UDUH�VSHFLHV�VXFK�DV�7KRURJRELXV�HSSLKLSLDWXV�
0LOOHULJRELXV�PDFURFHSKDOXV� DQG�$SOHWRGRQ� LQFRJQLWXV
KDYH� EHHQ� GRFXPHQWHG� IRU� WKH� YHU\� ILUVW� WLPH� LQ� WKH
6ORYHQLDQ�SDUW�RI�WKH�*XOI��/LSHM�HW�DO���������DQG�LQ�WKH
HQWLUH�*XOI�DW�WKH�YHU\�VDPH�WLPH�DV�ZHOO�

1RZDGD\V�� LW� LV�ZHOO� NQRZQ� WKDW� WHPSHUDWXUH� LV� WKH
PDLQ� ODUJH�VFDOH� YDULDEOH�� NQRZQ� WR� DIIHFW� ILVK� SRSXOD�
WLRQV� �VHQVX� )UDQFRXU�HW� DO��� ������'XOáLß�HW� DO��� �����
������� ,Q� WKLV� UHVSHFW�� YDULRXV� FDVHV� RI� PRYHPHQWV� E\
VRPH� WKHUPRSKLORXV� VRXWKHUQ� VSHFLHV� VXFK� DV� 3OHFWR�
UKLQFKXV�PHGLWHUUDQHXV� �/LSHM�HW�DO����������7KDODVVRPD
SDYR��'XOáLß�	�3DOODRUR���������6SKRURLGHV�SDFK\JDVWHU
�'XOáLß�� ������ DQG� RWKHUV� KDYH� EHHQ� DOUHDG\� GRFX�
PHQWHG�LQ�WKH�$GULDWLF�6HD�DV�ZHOO��$FFRUGLQJ�WR�'XOáLß
HW�DO����������WKH�RFFXUUHQFH�RI�0��PROD�FRLQFLGHV�ZLWK
VHD�ZDUPLQJ�� 7KH� VDPH� FRXOG� EH� VDLG� RI� WKH� KHUHZLWK
PHQWLRQHG�UHFRUGV�RI�WKLV�VSHFLHV��DV�ZHOO�DV�RI�WKH�RWKHU
WZR�VSHFLHV��5��ODHYLV�DQG�/��LPSHULDOLV�

,W� VKRXOG� EH� SRLQWHG� RXW� WKDW� �UDULW\�� LV� D� VXEMHFWLYH
DQG�HODVWLF� WHUP�YDU\LQJ�ZLWK�SODFH�� HYHQ� VXFK� D� VPDOO
DUHD�DV�LV�WKH�*XOI�RI�7ULHVWH��DQG�PRUHRYHU�LW� LV�VXEMHFW
WR� FKDQJH�ZLWK�RXU� LQFUHDVLQJ�NQRZOHGJH�RI� WKH� IDXQD�
$FFRUGLQJ� WR�0RURYLß� �������� WKH� UDULW\� RI� FHUWDLQ� ILVK
VSHFLHV�FRXOG�EH�HYDOXDWHG�IURP�WKH�UHFRUGV�LQ�VFLHQWLILF
OLWHUDWXUH�� 7KH� VDPH� DXWKRU� SURSRVHG� WKUHH� SRVVLELOLWLHV
UHJDUGLQJ�UDULW\��,I�WKH�VSHFLHV�LV�UHFRUGHG�IHZHU�WKDQ�ILYH
WLPHV��LW�VKRXOG�EH�WUHDWHG�DV�D�YHU\�UDUH�VSHFLHV��,I�XS�WR
WHQ�UHFRUGV�KDYH�EHHQ�PDGH�� WKHQ� WKH� VSHFLHV� LV�FRQVL�
GHUHG�WR�EH�UDUH��ZKHUHDV�ILVK�VSHFLHV�FDXJKW� LQ�FHUWDLQ
DUHDV� EXW� RQO\� LQ� VSHFLILF� VHDVRQ� VKRXOG� EH� WUHDWHG� DV
IDLUO\�UDUH��$FFRUGLQJ�WR�WKH�SURSRVHG�FULWHULD��ZH�FRXOG
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VD\�WKDW�/��LPSHULDOLV��5��ODHYLV�DQG�2��EDUEDWXP��DW�OHDVW
QRZDGD\V��FRXOG�EH�WUHDWHG�DV�YHU\�UDUH��DQG�0��PROD�DV
D�UDUH�VSHFLHV� LQ� WKH�*XOI�RI�7ULHVWH�� ,I�ZH� WDNH� LQWR�DF�
FRXQW� WKH�HQWLUH�$GULDWLF�DUHD�� -DUGDV� �������FRQVLGHUHG
/��LPSHULDOLV�DQG�2��EDUEDWXP�UDUH�VSHFLHV��ZKHUHDV�0�
PROD� DQG�5�� ODHYLV�DUH� LQWHUSUHWHG�DV� IDLU\� UDUH�$GULDWLF
VSHFLHV�

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

:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�JUDWLWXGH�WR�WKH�VWDII�RI�WKH
&DSLWDQHULD�GL�3RUWR�RI�WKH�WRZQ�RI�*UDGR�IRU�SURYLGLQJ
XV� ZLWK� SKRWRJUDSKV� DQG� WKH� GDWD�� 6SHFLDO� WKDQNV� DUH
DOVR�GXH�WR�%RUXW�0DYULá��ZKR�KHOSHG�XV�ZLWK�WKH�SUHSD�
UDWLRQ�RI�ILJXUHV�IRU�SXEOLFDWLRQ��:H�DUH�DOVR�LQGHEWHG�WR
RXU�FROOHDJXHV�IURP�WKH�0LUDPDUH�DQG�3LUDQ�VWDII��HVSH�
FLDOO\�'LHJR�3RORQLDWR�

129(�1$-'%(�1(.$7(5,+�5('.,+�,1�0$1-�=1$1,+�5,%�9�75Ë$É.(0�=$/,98
�6(9(51,�-$'5$1�

/RYUHQF�/,3(-�	�ÉLJD�'2%5$-&
*KNOG=�>EKHK
G=�LKOP=F=�+=?EKJ=HJE�EJ
PEPQP�V=�>EKHKCEFK�0&������-EN=J�#KNJ=ÜA����0HKRAJEF=

&ULVWLQD�&$67(//$5,1�	�5REHUWR�2'25,&2
*EJEOPANK�@AHH	�I>EAJPA�A�@AHH=�1QPAH=�@AH�1ANNEPKNEK�A�@AH�*=NA���/EOANR=�+=PQN=HA�*=NEJ=�@E�*EN=I=NA

&�������1NEAOPA�3E=HA�*EN=I=NA�����&P=HE=

-DNRY�'8/Þ,Ü
&J
PEPQP�V=�K?A=JKCN=BEFK�EJ�NE>E
PRK�%/�������0LHEP�-�,��KT�����%NR=
G=

329=(7(.

1DY]OLF�VWROHWQL� WUDGLFLML� MH�7UÊDÈNL�]DOLY�]�LKWLRORÈNHJD�YLGLND�ÈH�YHGQR�UD]PHURPD�VODER�UD]LVNDQ��ÇH�YHGQR�VH
GRJDMD��GD�Y�WD�QDMVHYHUQHMÈL�SUHGHO�6UHGR]HPVNHJD�PRUMD�]DLGHMR�QHNDWHUH�YUVWH�ULE��NL�VR�UHGNH�DOL�VODER�SR]QDQH��9
WHP�SULVSHYNX�QDYDMDPR�QDMGEH�R�ÈWLULK�YUVWDK�ULE��NL�VR�ELOH�GRVOHM�NRPDMGD�NGDM�HYLGHQWLUDQH�Y�7UÊDÈNHP�]DOLYX��7UL
RG� WHK�� SHßLQND� �/XYDUXV� LPSHULDOLV���PRUVNL�PHVHF� �0ROD�PROD�� LQ� ORSDU� �5DQ]DQLD� ODHYLV��� VR� ]QDßLOQH� RFHDQVNH
YUVWH��KXM��2SKLGLRQ�EDUEDWXP��SD�MH�PDQM�]QDQD�LQ�SUH]UWD�ULEMD�YUVWD�V�SRVHEQLPL�]DKWHYDPL�JOHGH�L]ELUH�KDELWDWD�
1D�SRGODJL�QRYLK�QDMGE�LQ�GRVHGDQMLK�]DSLVRY�ODKNR�SHßLQNR��ORSDUMD�LQ�KXMD�RSUHGHOLPR�NRW�]HOR�UHGNH�YUVWH�]�PDQM
NRW�SHWLPL�]DSLVL�R�SRMDYOMDQMX�Y�7UÊDÈNHP�]DOLYX��PRUVNL�PHVHF�SD�NRW�UHGNR�YUVWR�

.OMXÞQH�EHVHGH��QRY�]DSLVL��/XYDUXV�LPSHULDOLV��0ROD�PROD��5DQ]DQLD�ODHYLV��2SKLGLRQ�EDUEDWXP��7UÌDÊNL�]DOLY

5()(5(1&(6

%HUDOGR�� 3��� $�� &ROOD� 	� $�� *XVWLQHOOL� �������� 5LOLHYL
DQDWRPRLVWRSDWRORJLFL� VX� XQ� HVVHPSODUH� GL� SHVFH� OXQD
�0ROD�PROD��VSLDJJLDWR�QHO�*ROIR�GL�7ULHVWH��$WWL�,;�&RQ�
YHJQR�1D]LRQDOH�6�,�3�,���SS�����
%HWWRVR��1��	�-��'XOÞLÜ���������)LUVW�UHFRUG�RI�WKH�RLOILVK
5XYHWWXV�SUHWLRVXV� �3LVFHV��*HPS\OLGDH�� LQ� WKH�QRUWKHUQ
$GULDWLF�6HD��-��0DU��%LRO��$VV��8��.�����������������
%XVVDQL�� 0�� �������� $OFXQH� VSHFLH� LWWLFKH� SUHVHQWL
QHOO¤DUHD� GHO� 3DUFR� PDULQR� GL� 0LUDPDUH� RVVHUYDWH� GX�
UDQWH�LO�GHFHQQLR����������+\GURUHV�������
'XOÞLÜ��-����������1RUWKHUQPRVW�RFFXUUHQFH�RI�6SKRURL�
GHV� SDFK\JDVWHU� �7HWUDRGRQWLGDH�� LQ� WKH� $GULDWLF� 6HD�
%XOO��0DU��6FL������������������

'XOÞLÜ��-��	�/��/LSHM���������5DUH�DQG�OLWWOH�NQRZQ�ILVKHV
LQ� WKH� (DVWHUQ� $GULDWLF� GXULQJ� ODVW� WZR� GHFDGHV� ������
�������3HULRG��%LRORJ�������������������
'XOÞLÜ�� -��	�$�� 3DOODRUR� ��������1RUWKHUQ� UDQJH� H[WHQ�
VLRQ� RI� WKH� RUQDWH�ZUDVVH�� 7KDODVVRPD� SDYR� �/LQQDHXV�
������ �3LVFHV�� /DEULGDH��� LQ� WKH� HDVWHUQ�$GULDWLF�� $QQD�
OHV��6HU��+LVW��1DW������������������
'XOÞLÜ�� -��� %��*UEHF�	� /�� /LSHM� �������� ,QIRUPDWLRQ� RQ
WKH�$GULDWLF�LFKWK\RIDXQD�HIIHFW�RI�ZDWHU�ZDUPLQJ"�$FWD
$GULDW�������������
'XOÞLÜ��-���%��*UEHF��/��/LSHM��*��%HJ�3DNODU��1��6XSLÜ�	
$��6PLUÞLÜ���������7KH�HIIHFW�RI�KHPLVSKHULF�RVFLOODWLRQV
RQ� WKH� $GULDWLF� LFKWK\RIDXQD�� )UHVHQLXV� (QYLURQ�� %XOO��
������������
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'XOÞLÜ�� -��� *�� %HJ� 3DNODU�� %�� *UEHF�� 1�� 0RURYLÜ�� )�
0DWLÜ� 	� /�� /LSHM� �������� 2Q� WKH� RFFXUUHQFH� RI� RFHDQ
VXQILVK�0ROD�PROD� DQG� VOHQGHU� VXQILVK�5DQ]DQLD� ODHYLV
LQ�WKH�$GULDWLF�6HD��-��0DU��%LRO��$VV��8��.���������������
)DEHU��*�� /�� �������� 7KH� ILVKHULHV� RI� WKH� $GULDWLF�� %HU�
QDUG�4XDULWFK��3LFFDGLOO\��/RQGRQ������S�
)UDQFRXU��3���&��)��%RXGRXUHVTXH��-��*��+DUPHOLQ��0��/�
+DUPHOLQ�9LYLHQ�	� -��3��4XLJQDUG� ��������$UH� WKH�0H�
GLWHUUDQHDQ�ZDWHUV�EHFRPLQJ�ZDUPHU"� ,QIRUPDWLRQ� IURP
ELRORJLFDO�LQGLFDWRUV��0DU��3ROOXW��%XOO��������������
*UDHIIH�� (�� �������� hEHUVLFKW� GHU� 6HHWKLHUIDXQD� GHV
*ROIHV� YRQ� 7ULHVW� QHEVW� XEHU� 9RUNRPPHQ�� /HEHQZHLVH�
(UVFKHLQXQJV�XQG�)RUWSODQ]XQJ]HLW� GH� HLQ]HOQHQ�$UWHQ�
3LVFHV��)LVFKH���3S�������
-DUGDV��,����������&KHFN�OLVW�RI�WKH�ILVK��VHQVX�ODWR��RI�WKH
$GULDWLF�6HD��&\FORVWRPDWD��6HODFKLL��2VWHLFKWK\HV��ZLWK
UHVSHFW� RI� WD[RQRP\� DQG� HVWDEOLVKHG� QXPEHU�� %LRVLV�
WHPDWLND�����������
-DUGDV�� ,�� 	� %�� .QHÉHYLÜ� �������� $� FRQWULEXWLRQ� WR� WKH
NQRZOHGJH� RI� WKH�$GULDWLF� LFKWK\RIDXQD� �� 5DQ]DQLD� OD�
HYLV� �3HQQDQW�� ������ �3OHFWRJQDWKL�� 0ROLGDH��� %LOMHÊNH�
1RWHV����������
/LSHM�� /�� ��������&KRQGULFKWK\HV�� ,Q�� .U\ÊWXIHN�� %��	� )�
-DQÌHNRYLá� �HGV���� .H\� IRU� WKH� GHWHUPLQDWLRQ� RI� YHUWH�
EUDWHV�LQ�6ORYHQLD��7=6��/MXEOMDQD��SS��������
/LSHM��/��	�-��'XOÞLÜ� ��������7KH�FXUUHQW� VWDWXV�RI�$GUL�
DWLF�ILVK�ELRGLYHUVLW\��,Q��*ULIILWKV��+��,���%��.U\ÊWXIHN�	�-�
0��5HHG��HGV����%DONDQ�ELRGLYHUVLW\��SDWWHUQ�DQG�SURFHVV
LQ� WKH�(XURSHDQ�KRWVSRW�� .OXZHU�$FDGHPLF��'RUGUHFKW�
SS����������
/LSHM�� /���0�� 6SRWR�	� -�� 'XOÞLÜ� �������� 3OHFWRUKLQFKXV
PHGLWHUUDQHXV�IURP�RII�QRUWK�HDVW�,WDO\�DQG�6ORYHQLD��WKH
ILUVW� UHFRUGV� RI� ILVK� RI� WKH� IDPLO\�+DHPXOLGDH� IURP� WKH
$GULDWLF�6HD��-��)LVK�%LRO���������������

/LSHM�� /��� 7�� 0DNRYHF�� 0�� 2UODQGR� %RQDFD� 	� 9�� ÈLÉD
�������� 2FFXUUHQFH� RI� WKH� %DVNLQJ� VKDUN�� &HWRUKLQXV
PD[LPXV��*�QQHUXV���������LQ�WKH�ZDWHUV�RII�3LUDQ��*XOI
RI� 7ULHVWH�� 1RUWKHUQ� $GULDWLF��� $QQDOHV�� 6HU�� +LVW�� 1DW��
���������������
/LSHM��/���-��'XOÞLÜ�	�%��.U\ÇWXIHN���������2Q�WKH�RFFXU�
UHQFH� RI� WKH� ILQ� ZKDOH� �%DODHQRSWHUD� SK\VDOXV�� LQ� WKH
QRUWKHUQ� $GULDWLF�� -��0DU�� %LRO�� $VVRF�� 8�� .��� ���� ����
����
/LSHM��/���0��2UODQGR�%RQDFD�	�0��5LFKWHU���������1HZ
FRQWULEXWLRQV� WR� WKH�PDULQH�FRDVWDO� ILVK� IDXQD�RI� 6ORYH�
QLD��$QQDOHV��6HU��+LVW��1DW������������������
0DUÞHWD��%����������2VWHLFKWK\HV�� ,Q��.U\ÊWXIHN��%��	�)�
-DQÌHNRYLá� �HGV���� .H\� IRU� WKH� GHWHUPLQDWLRQ� RI� YHUWH�
EUDWHV�LQ�6ORYHQLD��7=6��/MXEOMDQD��SS���������
0RURYLÜ�� '�� �������� 5LMHWNH� ULEH� X� -DGUDQX�� 3RPRUVNL
]ERUQLN��������������
3DUHQWL�� 3�� 	� 1�� %UHVVL� �������� )LUVW� UHFRUG� RI� WKH� RU�
DQJH�VSRWWHG� JURXSHU�� (SLQHSKHOXV� FRLRLGHV� �3HUFLIRU�
PHV�6HUUDQLGDH�� LQ� WKH�1RUWKHUQ� $GULDWLF� 6HD�� &\ELXP�
���������������
6SHFFKL��0��	�0��%XVVDQL� ��������&DWWXUD� GL�5DQ]DQLD
ODHYLV�ODHYLV��3HQQDQW��QHO�3RUWR�GL�7ULHVWH��$WWL�0XV��&LY�
6WRU��1DW��7ULHVWH�����������������
6WRVVLFK��$����������%UHYH�VXQWR�VXOOH�SURGX]LRQL�PDULQH
GHO�*ROIR�GL�7ULHVWH��%ROO��6RF��$GULDW��6FL��QDW����������
����
7URLV�� (�� )�� �����D��� 5LFHUFKH� VXOOD� VWUXWWXUD� GHOOD�5DQ�
]DQLD� WUXQFDWD�� $WWL� 5�� ,VWLWXWR� 9HQHWR� 6�/�$��� 6HULH� 9,�
7RPR�,��������������SS������������
7URLV�� (�� )�� �����E��� 5LFHUFKH� VXOOD� VWUXWWXUD� GHOOD�5DQ�
]DQLD� WUXQFDWD�� $WWL� 5�� ,VWLWXWR� 9HQHWR� 6�/�$��� 6HULH� 9,�
7RPR�,,��������������SS������������


