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)LYH�DGXOW� VSHFLPHQV�RI� ULEERQ� ILVK�7UDFKLSWHUXV� WUDFK\SWHUXV�ZHUH� UHJLVWHUHG� LQ� WKH�*XOI� RI� 7ULHVWH� GXULQJ� WKH
VXPPHU�RI�������7KH�VSHFLHV�LV�ZLGHO\�GLVWULEXWHG��EXW�WKH�UHFRUGV�LQ�WKLV�DUHD�DUH�UDUH��7KH�PRUSKRPHWULF�DQG�PHU�
LVWLF�FKDUDFWHULVWLFV�DQG�WKH�VWRPDFK�FRQWHQWV�RI�IRXU�VSHFLPHQV�DUH�GHVFULEHG��&RPSDULVRQ�ZLWK�RWKHU�UHSRUWV�RI�UDUH
VSHFLHV�LQ�WKH�VDPH�DUHD�DQG�HYROXWLRQ�RI�WKH�WKHUPRKDOLQH�SURSHUWLHV�LQ�WKH�*XOI�RI�7ULHVWH�DUH�DOVR�FRQVLGHUHG�

.H\�ZRUGV��7UDFKLSWHUXV�WUDFK\SWHUXV��VWRPDFK�FRQWHQWV��UDUH�VSHFLHV��*XOI�RI�7ULHVWH��$GULDWLF�6HD
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&LQTXH�HVHPSODUL�DGXOWL�GL�SHVFH�QDVWUR�7UDFKLSWHUXV�WUDFK\SWHUXV�VRQR�VWDWL�ULWURYDWL�QHO�*ROIR�GL�7ULHVWH�GXUDQWH
O
HVWDWH�������/D�VSHFLH�SUHVHQWD�XQ
DPSLD�GLVWULEX]LRQH�JHRJUDILFD�PD�OH� VHJQDOD]LRQL� LQ�TXHVWH�DFTXH�VRQR� UDUH�
9HQJRQR�ULSRUWDWH�OH�FDUDWWHULVWLFKH�PRUIRPHWULFKH�H�PHULVWLFKH�H�YHQJRQR�GHVFULWWL�L�FRQWHQXWL�VWRPDFDOL�GL�TXDWWUR
HVHPSODUL��,�ULWURYDPHQWL�YHQJRQR�FRQIURQWDWL�FRQ�DOWUH�VHJQDOD]LRQL�GL�VSHFLH�UDUH�QHOOD�VWHVVD�DUHD�H�YHQJRQR�HYL�
GHQ]LDWH�DOFXQH�UHOD]LRQL�FRQ�OH�FDUDWWHULVWLFKH�WHUPRDOLQH�GHO�*ROIR�GL�7ULHVWH�

3DUROH�FKLDYH��7UDFKLSWHUXV�WUDFK\SWHUXV��FRQWHQXWL�VWRPDFDOL��VSHFLH�UDUH��*ROIR�GL�7ULHVWH��0DUH�$GULDWLFR
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7KH� ULEERQ� ILVK� 7UDFKLSWHUXV� WUDFK\SWHUXV� �*PHOLQ�
������ LV� D�PHVR�SHODJLF� VSHFLHV�� UHVLGHQW� SULPDULO\� EH�
WZHHQ�����DQG������P��,W�LQKDELWV�WURSLFDO�DQG�VXEWURSL�
FDO�ZDWHUV� RI� HYHU\� RFHDQ�� RFFXUULQJ� LQ� FHQWUDO� 3DFLILF
2FHDQ�� -DSDQ��1HZ�=HDODQG��VRXWK�HDVWHUQ�FRDVWV�RI�$I�
ULFD� DQG�0HGLWHUUDQHDQ� 6HD� �H[FHSW� HDVWHUQ� %ODFN� 6HD�
�)LVFKHU�HW�DO���������-DUGDV���������%HORQ��������LQLWLDOO\
QDPHG�WKH�VSHFLHV�)DO[�YHQHWRUXP��,Q�WKH�0HGLWHUUDQHDQ�
FRPPRQ�QDPHV� IRU� WKLV�VSHFLHV�H[LVW� LQ�)UDQFH� �
SRLVVRQ
UXEDQ
��� *UHHFH� �
NRUGpOOD
��� ,VUDHO� �
WUDNKLSWHUXV
��� ,WDO\
�
SHVFH�QDVWUR
��� 6ORYHQLD� �
NRVLFD
���&URDWLD� �
PDá� VUHEU�
QMDN
���0DOWD� �
IMDPPD
���0RQDFR� �
SLVFLX� U�EDQ
��� 6SDLQ
�
OLVWD
��DQG�7XUNH\� �
NkJÙLW
�� �%LQL���������EXW�QR�GLDOHFWDO
QDPHV�DUH�NQRZQ�LQ�WKH�$GULDWLF�6HD��ÉROMDQ��������� ,W� LV
RFFDVLRQDOO\� FDXJKW� E\� SXUVH� VHLQHV�� WUDZOLQJ� QHWV� DQG
ORQJ�OLQHV� �)LVFKHU� HW� DO���������� 7KH� VSHFLHV� LV� VSRUDGL�
FDOO\�UHFRUGHG�LQ�DOO�,WDOLDQ�VHDV��EXW�RQO\�LQ�WKH�0HVVLQD
6WUDLW� LW� RFFXUV� ����� WLPHV� SHU� \HDU� �&RVWD�� ������� %H�
WZHHQ������DQG�������RQO\����DGXOW�LQGLYLGXDOV�ZHUH�UH�
FRUGHG�LQ�WKH�$GULDWLF��-DUGDV��������

0RUH�IUHTXHQWO\��ULEERQ�ILVKHV�DUH�VHHQ�GHDG��IORDWLQJ
RQ� WKH�VXUIDFH�RU�ZDVKHG� WR� WKH�EHDFK�HLWKHU�E\�ZDYHV
RU� WLGHV�� 7KHLU� SUHVHQFH� DW� WKH� VXUIDFH� LV� SUREDEO\� QRW
QRUPDO��%LQL��������

7KH�GDWD�RQ�ELRORJ\�DQG�HFRORJ\�RI� WKLV�VSHFLHV�DUH
YHU\�VFDUFH��7KH�DLP�RI�WKLV�SDSHU�LV�WR�SURYLGH�QHZ�DG�
GLWLRQDO�GDWD�RQ�LWV�RFFXUUHQFH�LQ�WKH�*XOI�RI�7ULHVWH�DQG
RQ�LWV�GLVWULEXWLRQ�DQG�ELRORJ\�LQ�WKH�$GULDWLF�6HD�

0$7(5,$/�$1'�0(7+2'6

%HWZHHQ�-XO\�DQG�6HSWHPEHU�������ILYH�VSHFLPHQV�RI
ULEERQ� ILVK� 7UDFKLSWHUXV� WUDFK\SHWUXV� �7UDFKLSWHULGDH�
ZHUH�UHFRUGHG�LQ�WKH�*XOI�RI�7ULHVWH�

7KH� ILUVW� VSHFLPHQ� ZDV� UHFRUGHG� RQ� -XO\� ���� DW� D
GHSWK�RI�����P��LQVLGH�WKH�OLWWOH�KDUERXU�RI��)LOWUL�GL�$XU�
LVLQD���LQ�IURQW�RI�WKH�'HSDUWPHQW�RI�%LRORJLFDO�2FHDQRJ�
UDSK\� RI� WKH� 1DWLRQDO� ,QVWLWXWH� RI� 2FHDQRJUDSK\� DQG
$SSOLHG�*HRSK\VLFV��2*6��RI�7ULHVWH��)LJ������,Q�$XJXVW�
WZR� DGXOW� VSHFLPHQV� ZHUH� FDXJKW� RII� ,]ROD� �6ORYHQLD��
WKH�ILUVW�DW�WKH�EHJLQQLQJ�RI�$XJXVW�E\�D�SHODJLF�WUDZOLQJ
QHW��WKH�VHFRQG�RQ�$XJXVW����E\�D�PRQRILODPHQW�JLOOQHW�
VHW�DERXW���10�IURP�WKH�FRDVW��9��ËLÌD��SHUV��FRPP����,Q
6HSWHPEHU�� WZR� RWKHU� DGXOW� VSHFLPHQV�ZHUH� UHJLVWHUHG�
RQH�RQ�6HSWHPEHU����FDXJKW�E\�KDQGV�DW�D�GHSWK�RI����
P� RXWVLGH� RI� WKH� VDPH� OLWWOH� KDUERXU� ZKHUH� WKH� ILUVW
VSHFLPHQ�ZDV�IRXQG��WKH�RWKHU�DORQJ�WKH�VHDVLGH�RI�%DU�
FROD� �7ULHVWH�� �1�� %UHVVL�� SHUV�� FRPP���� 7KH� WZR� DGXOW
VSHFLPHQV� IRXQG�DW�$XULVLQD�ZHUH�DOLYH��PRYLQJ� VORZO\
ZLWK�RQH�VLGH�WXUQHG�REOLTXHO\�
$� MXYHQLOH� VSHFLPHQ� RI� 7�� WUDFK\SWHUXV�� IRXQG� RQ� ��
$SULO������LQ�WKH�FRDVWDO�ZDWHUV�RI�3LUDQ��6ORYHQLD���ZDV
XVHG�WR�FRPSDUH�WKH�PRUSKRORJ\�EHWZHHQ�DGXOW�DQG�MX�
YHQLOH�VWDJHV��7KH�VSHFLPHQ�ZDV�GHDG�DQG�LQMXUHG��ODFN�

)LJ�����/RFDWLRQV�RI�7�� WUDFK\SWHUXV� UHFRUGV� LQ� WKH�*XOI
RI�7ULHVWH��$� �����������%DUFROD���%� �����������3LUDQ��
&� �����������$XULVLQD� )LOWUL��� '� �"�������� RII� ,]ROD��� (
����������� ��10�RII� ,]ROD��� )� �����������$XULVLQD� )LO�
WUL���*��"��������%DUFROD��
6O�����/RNDFLMH�Y�7UËDÉNHP�]DOLYX��QD�NDWHULK�MH�ELOD�]D�
EHOHËHQD� NRVLFD�7�� WUDFK\SWHUXV�� $� ����������� %DUNRY�
OMH���%������������3LUDQ���&������������1DEUHËLQD�)LOWUL��
'��"��������,]ROD���(��������������10�VWUDQ�RG�,]ROH���)
�����������1DEUHËLQD�)LOWUL���*��"��������%DUNRYOMH��

LQJ� WKH� FDXGDO� SDUW�� ,W� ZDV� SUHVHUYHG� LQ� ���� EXIIHUHG
IRUPDOLQ�DW� WKH� ODERUDWRU\�RI� WKH�0DULQH�%LRORJLFDO� 6WD�
WLRQ�3LUDQ��1DWLRQDO�,QVWLWXWH�RI�%LRORJ\��

,Q�WKH�ODERUDWRU\��PHULVWLF��7DE�����DQG�PRUSKRPHWULF
�7DE�����FKDUDFWHULVWLFV�ZHUH�GHVFULEHG�DQG�WKH�ILVKHV�DF�
FXUDWHO\� LGHQWLILHG� DFFRUGLQJ� WR� %LQL� �������� ÉROMDQ
�������� )LVFKHU� HW� DO�� �������� &RVWD� ������� DQG� -DUGDV
��������/HQJWK�PHDVXUHPHQWV�ZHUH� WDNHQ�WR� WKH�QHDUHVW
��PP� DQG� ZHLJKW� PHDVXUHPHQWV� WR� WKH� QHDUHVW� ���� J�
7KH�VWRPDFK�RI�HDFK�ILVK�ZDV�GLVVHFWHG�XQGHU�D�VWHUHR�
PLFURVFRSH�DQG�WKH�ZKROH�FRQWHQW�ZDV�ZDVKHG�RXW�RQ�D
SHWUL�GLVK�DQG�H[DPLQHG�LQGLYLGXDOO\��DW���;�PDJQLILFD�
WLRQ���(DFK�SUH\�LWHP�ZDV�FRXQWHG�DQG�GHWHUPLQHG�DW�WKH
ORZHVW� SRVVLEOH� WD[RQRPLFDO� OHYHO�� &RPSDULVRQV� ZLWK
GHVFULSWLRQ�RI� RWKHU� VSHFLPHQV� IRXQG� LQ� WKH�0HGLWHUUD�
QHDQ�ZHUH�PDGH�

5(68/76�$1'�',6&866,21

0RUSKRORJ\

7KLV� VSHFLHV� SRVVHVVHV� DOO� WKH� FKDUDFWHULVWLFV� RI� ILVK
OLYLQJ�DW�YHU\�JUHDW�GHSWKV��7KH�ERG\�LV�HORQJDWHG�DQG�ODW�
HUDOO\�FRPSUHVVHG��/DUJHVW�KHLJKW� LV� LPPHGLDWHO\�EHKLQG
WKH� VKRUW� KHDG��&RORXU� LV� VLOYHU\��ZLWK� �� �VRPHWLPHV� ��
GDUN�EORWFKHV�RYHU� ODWHUDO� OLQH�DQG��� LQ�YHQWUDO�SRVLWLRQ�
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QHDU� WKH�KHDG��)LQV�DUH� UHG�RUDQJH��ZLWK�D�GHOLFDWH�FRQ�
QHFWLYH� PHPEUDQH� �)LJ�� ���� 'RUVDO� ILQ� LV� ORQJ�� DV� WKH
ZKROH�OHQJWK�RI�WKH�EDFN��ZLWK�WKH�ILUVW�IHZ�UD\V�HORQJDWHG
LQ� MXYHQLOHV��EXW�RIWHQ� UHGXFHG� LQ�DGXOWV��$QDO� ILQ� LV�DE�
VHQW�� 3HFWRUDO� ILQV� DUH� VKRUW� DQG� LQVHUWHG� KRUL]RQWDOO\�
9HQWUDO� ILQV�DUH� LQVHUWHG�RQ� WKH�YHQWUDO�SURILOH��ZLWK����
YHU\�HORQJDWHG� UD\V� LQ� MXYHQLOHV�� EXW� VPDOO� RU� DEVHQW� LQ
DGXOWV��&DXGDO� ILQ� FRQVLVWV� RI� WZR� IDVFLFOHV� RI� UD\V�� WKH
XSSHU� HORQJDWHG� DQG� GLUHFWHG� XSZDUGV�� WKH� ORZHU� UXGL�
PHQWDO� DQG� VXE�KRUL]RQWDO�� )URQWDO� VSDFH� LV� EODFN�� (\HV
DUH�ELJ�DQG�FLUFXODU��)LJ������0RXWK�LV�VPDOO�DQG�YHU\�SUR�
WUXVLEOH��7HHWK�DUH�VXEWLOH�DQG�SURMHFWLQJ�EDFNZDUGV��7KH
VNLQ�LV�VFDOHOHVV��EXW�XQLIRUPO\�FRYHUHG�E\�OLWWOH�ERQ\� WX�
EHUFOHV��RQO\�LQ�DGXOWV���7KH�ODWHUDO�OLQH�LV�IRUPHG�E\�ERQ\
SODWHV��HDFK�ZLWK�D�VSLQH�SURMHFWLQJ�DKHDG��PRUH�HYLGHQW
LQ�WKH�FDXGDO�UHJLRQ��

7KH�JHQHUDO�VKDSH�RI�ERG\�DQG�ILQV�DUH�JUHDWO\�PRGL�
ILHG� GXULQJ�PDWXUDWLRQ� RI� WKH� LQGLYLGXDOV�� 7KH� ERG\� LQ
MXYHQLOHV� LV�KLJKHU��EXW� VKRUWHU�� DQG� WKH�DQWHULRU� SURILOH
RI� WKH�KHDG�LV�PRUH�VWHHS� �)LJ������7KH�H\HV�DUH�ORFDWHG
LQ� WKH� FHQWUH� RI� WKH� KHDG� LQ� MXYHQLOHV�� ZKLOH� LQ� DGXOWV
WKH\�DUH�VLWXDWHG�QHDU�WKH�GRUVDO�SURILOH�

,Q�DGXOWV��VRPH�FKDUDFWHUV�DUH�GUDVWLFDOO\� UHGXFHG�� ,Q
\RXQJ� VSHFLPHQV�� WKH� ILUVW� ���� GRUVDO� ILQ� UD\V� DQG� WKH

YHQWUDO� ILQ� UD\V� DUH� H[WUDRUGLQDULO\� ORQJ� DQG� SURYLGHG
ZLWK�DSSHQGDJHV��$W�WKH�OHQJWK�RI����FP��UD\V�RI�WKH�GRU�
VDO� DQG� YHQWUDO� ILQV� EHFRPH� VKRUWHU� DQG� WKH� FDXGDO� ILQ
EHFRPH�VLPLODU� WR�D� IDQ�� ,Q�DGXOWV�� WKH� VZLPPLQJ�EODG�
GHU�LV�KHDYLO\�UHGXFHG�DQG�WKH�WHHWK�DUH�OHVV�DEXQGDQW�

*HQHUDOO\�� WKH\�KROG� WKHLU�ERG\� LQ� YHUWLFDO� SRVLWLRQ�
ZLWK�KHDG�XSZDUGV�DQG�XQGXODWLQJ�WKHLU�ORQJ�GRUVDO�ILQ�
7KH�MXYHQLOHV�XVH�WKH�HORQJDWHG�ILQV��GRUVDO��YHQWUDO�DQG
SHFWRUDO��OLNH�VDLOV��GULIWLQJ�SDVVLYHO\�LQ�WKH�FXUUHQW�

0HULVWLF� FKDUDFWHUV� �7DE�� ��� RI� WKH� DQDO\VHG� VSHFL�
PHQV�DUH�LQ�DJUHHPHQW�ZLWK�GDWD�IURP�VSHFLPHQV�RI�WKH
$GULDWLF� 6HD� �-DUGDV�� ������ DQG� RWKHU� ,WDOLDQ� VHDV� �%LQL�
�������7KH�GLIIHUHQFHV�UHFRUGHG�LQ�WKH�QXPEHU�RI�YHQWUDO
ILQ�UD\V�DQG�WHHWK�LQ�WKH�XSSHU�MDZ�DUH�GXH�WR�WKH�GLIIHU�
HQW� OLIH� VWDJH� RI� WKH� LQGLYLGXDOV� DQDO\VHG�� LQ� DGXOWV�� LQ
IDFW��WKHVH�FKDUDFWHUV�WHQG�WR�EH�UHGXFHG�

7KH�VSHFLHV�UHDFKHV�����FP��7RUWRQHVH��������ÉROMDQ�
�������EXW�WKH�ELJJHVW�VSHFLPHQ�UHFRUGHG�IRU�WKH�$GULDWLF
6HD�ZDV�����FP� ORQJ�� LW�ZDV�FDXJKW� LQ�%DNDU�%D\� �QHDU
5LMHND��&URDWLD��LQ�������-DUGDV���������7RWDO�OHQJWK�RI�WKH
���LQGLYLGXDOV�PHDVXUHG�LQ�WKH�$GULDWLF�6HD�IURP������WR
�����UDQJHG�EHWZHHQ������DQG�������FP��DQG���RI�WKHP
ZHUH�PRUH�WKDQ�����FP�ORQJ��-DUGDV��������

)LJ�����6SHFLPHQ�RI�7�� WUDFK\SWHUXV�FDXJKW�RQ����-XO\������LQ�IURQW�RI� WKH� ,QVWLWXWH� IRU�%LRORJLFDO�2FHDQRJUDSK\
�2*6��RI�7ULHVWH�����FP�EDUU�LV�YLVLEOH�ULJKW�GRZQ��
6O�����2VHEHN�YUVWH�7��WUDFK\SWHUXV��XMHW�����MXOLMD������SUHG�WUËDÉNLP�,QÉWLWXWRP�]D�ELRORÉNR�RFHDQRJUDILMR��2*6�
����FP�PHULOR�Y�GHVQHP�VSRGQMHP�NRWX��

7DE�����0HULVWLF�FKDUDFWHUV�LQ�HDFK�RI�WKH�VSHFLPHQV�UHFRUGHG�UHFHQWO\�LQ�WKH�*XOI�RI�7ULHVWH�FRPSDUHG�ZLWK�WKRVH
UHFRUGHG�E\�RWKHU�DXWKRUV���UHIHUUHG�WR�MXYHQLOHV��Q�G��QRW�GHWHUPLQDEOH��
7DE�����0HULVWLàQL�SRGDWNL�RVHENRY��QHGDYQR�]DEHOHËHQLK�Y�7UËDÉNHP�]DOLYX��SULPHUMDQL�V�SRGDWNL�GUXJLK�DYWRUMHY
�PODGRVWQL�RVHENL��Q�G��QHGHWHUPLQLUDQL��

6SHFLPHQ $XWKRU
0HULVWLF�FKDUDFWHUV �������� �������� �������� �������� %LQL������� -DUGDV�������
GRUVDO�ILQ�UD\V�' Q�G� ��� ��� ��� ������� �������
YHQWUDO�ILQ�UD\V�9 � � � � � ���
SHFWRUDO�ILQ�UD\V�3 �� �� �� �� �� ����
FDXGDO�ILQ�UD\V��XSSHU�OREH� Q�G� � � � ��� ���
FDXGDO�ILQ�UD\V��LQIHULRU�OREH� Q�G� � � � ���
VSLQHV�DORQJ�ODWHUDO�OLQH Q�G� �� �� ��
ULJKW�ORZHU�MDZ��GHQWDO��WHHWK � � � � ���
OHIW�ORZHU�MDZ��GHQWDO��WHHWK � � � � ���
YRPHU�WHHWK � � � � VRPH
ULJKW�XSSHU�MDZ��SUDHPD[LOODU\��WHHWK � � � � ����
OHIW�XSSHU�MDZ��SUDHPD[LOODU\��WHHWK � � � � ����
JLOOUDNHUV���VW�EUDQFKLDO�DUFK� �� �� �� ��
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7DE�����0RUSKRPHWULF�FKDUDFWHUV�DQG�RUJDQ�ZHLJKWV�LQ�WKH�VSHFLPHQV�UHFRUGHG�LQ�WKH�*XOI�RI�7ULHVWH��Q�G��QRW�GH�
WHUPLQDEOH��
7DE�����0RUIRPHWULàQL�SRGDWNL�LQ�WHËD�RUJDQRY�RVHENRY��]DEHOHËHQLK�Y�7UËDÉNHP�]DOLYX��Q�G��QHGHWHUPLQLUDQL��

'DWH �������� �������� �������� ��������
3UHVHUYDWLRQ IRUPRO IUR]HQ IRUPRO IUR]HQ

0RUSKRPHWULF�FKDUDFWHUV��PP�
WRWDO�OHQJWK��7/� Q�G� ��� ���� ����
VWDQGDUG�OHQJWK��6/� Q�G� ��� ��� ����
SUHRUELWDO�OHQJWK � �� �� ��
H\H�KRUL]RQWDO�GLDPHWHU � �� �� ��
KHDG�OHQJWK��&� �� �� �� ���
KHDG�KHLJKW �� ��� ��� ���
LQWHURUELWDO�VSDFH � �� �� ��
SUHGRUVDO�OHQJWK��/3'� � �� �� ��
SUHSHFWRUDO�OHQJWK��/33� �� �� �� ���
SUHYHQWUDO�OHQJWK��/39� �� ��� ��� ���
PD[LPDO�ERG\�KHLJKW �� ��� ��� ���
SUHDQDO�OHQJWK��/3$� ��� ��� ��� ���
FDXGDO�SHGXQFOH�KHLJKW Q�G� �� �� ��
GRUVDO�ILQ�UD\V�PD[LPDO�OHQJWK �� �� �� ��
GRUVDO�ILQ�OHQJWK Q�G� ��� ��� ���
SHFWRUDO�ILQ�OHQJWK � �� �� ��
FDXGDO�ILQ�OHQJWK��XSSHU�OREH� Q�G� ��� ��� ���
FDXGDO�ILQ�OHQJWK��ORZHU�OREH� Q�G� ��� ��� �
YHQWUDO�ILQ�OHQJWK �� � � �
VH[ Q�G� PDOH PDOH PDOH
:HLJKW��J�
WRWDO�ZHLJKW Q�G� ����� ����� ������
JXWWHG�ZHLJKW Q�G� ����� ����� �����
KHDUW Q�G� ��� ��� ���
VWRPDFK ��� ���� ���� ����
HPSW\�VWRPDFK ��� ��� ���� ����
OLYHU Q�G� ��� ��� ����
SLORULF�FHDFD Q�G� ��� ��� ����
LQWHVWLQH Q�G� ��� ��� ���
JRQDGV Q�G� ��� ��� ���

'LHW

'DWD� DERXW� WKH� GLHW� RI� WKLV� VSHFLHV� DUH� VFDUFH�� %LQL
�������DQG�7RUWRQHVH��������FRQVLGHU�WKH�GLHW�H[FOXVLYHO\
FDUQLYRUH�� LQFOXGLQJ� FHSKDORSRGV�� VKULPSV�� SHODJLF� DQG
EHQWKLF� ILVKHV��RU�� UDWKHU��PLG�ZDWHU� ILVKHV� �'XOáLß�	�/L�
SHM��������DQG�EDWK\SHODJLF�ILVKHV��&RVWD��������

,Q�WKH�VWRPDFKV�RI�ULEERQ�ILVKHV�FDXJKW�LQ�WKH�*XOI�RI
7ULHVWH��ERWK�DQLPDO� DQG�YHJHWDO�RUJDQLVPV�ZHUH� IRXQG
�7DE�� ���� 7KRVH� RI� DGXOW� VSHFLPHQV� FRQWDLQHG� UHVWV� RI
WHOHRVW� ILVKHV�� IUDJPHQWV� RI� DOJDH�� PDULQH� SKDQHURJDPV
DQG�HDUWK�SODQWV��)LJ������7KH�VWRPDFK�RI�WKH�MXYHQLOH�LQ�
GLYLGXDO� SUHVHQWHG� D� ZLGHU� GLHW� VSHFWUXP�� FRPSULVLQJ
QXPHURXV�&RSHSRGV��3UREDEO\� WKH�YHJHWDO� IUDJPHQWV�RI
HDUWK�SODQWV�ZHUH�DFFLGHQWDOO\�LQJHVWHG�

-DUGDV� ������� DQDO\VHG� WKH� VWRPDFK� FRQWHQW� RI� �
VSHFLPHQV�DQG�LQ���RI� WKHP�IRXQG�&\PRGRFHD�QRGRVD�
DOJDO� IUDJPHQWV� RI�'LORSKXV� IDVFLHOD��&\VWRVHLUD� ILPEUL�
DWD��OHDYHV�RI�3LQXV�VS��DQG�SLHFHV�RI�RWKHU�HDUWK�SODQWV�
+H�DOVR�IRXQG�UHPDLQV�RI�SRO\FKDHWHV�DQG�RWKHU�VPDOOHU
VKULPSV�� (QWHURPRUSKD� LQWHVWLQDOLV�� &RFFLQHOOD� VHSWHP�
SXQFWDWD��WKH�FLJDUHWWH�ILOWHU�DQG�SLHFHV�RI�YDULRXV�SODVWLF
REMHFWV�� 7KH� GLYHUVLW\� RI� LQJHVWHG� REMHFWV� LQGLFDWHV� WKDW
WKH�VSHFLHV�LV�D�YRUDFLRXV�SUHGDWRU��HDWLQJ�YLUWXDOO\�HYH�
U\WKLQJ�ZKHQ�PLVVLQJ� LWV�QDWXUDO�SUH\��$FFRUGLQJ� WR� WKH
VDPH�DXWKRU�� WKLV� DOVR� LQGLFDWHV� WKDW� WKH�FROOHFWHG� LQGL�
YLGXDOV�ZHUH�DFWLYH�IRU�D�FHUWDLQ�SHULRG�LQ�WKH�OLWWRUDO�UH�
JLRQ�� WKRXJK� WKH� DUHD� GRHV� QRW� UHSUHVHQW� WKHLU� QDWXUDO
HQYLURQPHQW�
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7DE�����/LVW�RI�SUH\�LWHPV�IRXQG�LQ�WKH�VWRPDFKV�RI�7��WUDFK\SWHUXV�IURP�WKH�*XOI�RI�7ULHVWH�
7DE�����6H]QDP�HQRW�SOHQD��QDMGHQHJD�Y�ËHORGFLK�NRVLFH�7��WUDFK\SWHUXV�L]�7UËDÉNHJD�]DOLYD�

3UH\�LWHPV 6SHFLPHQV
JURXS VSHFLHV �������� �������� �������� ��������
'LDWRPV &RVFLQRGLVFXV�VS� �
'LQRIODJHOODWHV 3URWRSHULGLQLXP�VS� �
$OJDH &ODGRSKRUD�GDOPDWLFD IUDJPHQWV

5KL]RFORQLXP�ULSDULXP IUDJPHQWV
0DULQH�3KDQHURJDPV &\PRGRFHD�QRGRVD OHDYHV�DQG�UKL]RPH OHDYH
(DUWK�SODQWV &XSUHVVXV�FXSUHVVXV OHDYHV

%HWXOD�SHQGXOD ��VHHG
&ODGRFHUDQV (YDGQH�QRUGPDQQL �
&RSHSRGV $FDUWLD�FODXVL �

7HPRUD�ORQJLFRUQLV �
7HPRUD�VW\OLIHUD �
'LDL[LV�SLJPRHD �
&DODQXV�KHOJRODQGLFXV �
&DODQLGDH �
&ODXVR�3DUDFDODQLGDH ��
2LWKRQD�SOXPLIHUD ��
2LWKRQD�QDQD �
&RU\FDHXV�VS� �
(XWHUSLQD�DFXWLIURQV �
0LFURVHWHOOD�URVHD �
&RSHSRGD�QDXSOLXV �

,VRSRGV ,VRSRGD �
'HFDSRGV $OSKHLGDH �
%RQ\�ILVKHV (QJUDXOLV�HQFUDVLFROXV �

7HOHRVWHD �

3DUDVLWHV

2Q�WKH�VNLQ�RI�WKH�VSHFLPHQ�FDXJKW�RQ����-XO\������
��� LQGLYLGXDOV� RI� 3DUDJQDWKLD� IRUPLFD� �,VRSRGD�� DQG� �
SDUDVLWLF� &RSHSRGV� RI� WKH� JHQXV� &DOLJXV� �&\FORSRLGD�
ZHUH�FRXQWHG�

5HSURGXFWLRQ

'XOáLß��������IRXQG��IRU�WKH�ILUVW�WLPH�LQ�WKH�$GULDWLF�
D�ODUYDO�VSHFLPHQ�RI�7��WUDFK\SWHUXV�DW�6WRQáLFD�QHDU�9LV
,VODQG� �VRXWKHUQ�$GULDWLF��� %LQL� ������� UHSRUWV� WKDW� HJJV
DQG� ODUYDH� RI� WKLV� VSHFLHV� DUH� IRXQG� LQ� WKH� SODQNWRQ�RI
0HVVLQD� 6WUDLW� IURP�1RYHPEHU� WR�0D\�� VXJJHVWLQJ� WKDW
WKH�VSDZQLQJ�SHULRG�H[WHQGV�WR�WKH�ZKROH�\HDU��2Q�WKH
EHDFKHV�RI�WKH�VDPH�VWUDLW��MXYHQLOH�DQG�DGXOW�VSHFLPHQV
DUH�JHQHUDOO\�UHFRUGHG�LQ�0DUFK��$SULO�DQG�0D\��&RVWD�
������� -DUGDV� ������� REVHUYHG� WKDW� LWV� KLJKHU� IUHTXHQF\
DORQJ� WKH� HDVWHUQ� $GULDWLF� FRDVWV� GXULQJ� VSULQJ� DQG
VXPPHU�PRQWKV�LV�FRUUHODWHG�ZLWK�WKH�VSDZQLQJ�SHULRG�
$OO� WKH� DGXOW� VSHFLPHQV� DQDO\VHG� LQ� WKLV� ZRUN� ZHUH
PDOHV�

)LJ�����'HWDLO�RI�KHDG�LQ�DGXOW�7��WUDFK\SWHUXV�
6O�����'HWDMO�JODYH�RGUDVOH�NRVLFH�7��WUDFK\SWHUXV�
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7DE�����'DWH��ORFDWLRQ��OHQJWK�DQG�UHIHUHQFH�RI�UHFRUGV�RI�7��WUDFK\SWHUXV�LQ�WKH�*XOI�RI�7ULHVWH�
7DE�����'DWXP��ORNDFLMD��GROËLQD�LQ�YLU�NRVLF�7��WUDFK\SWHUXV��]DEHOHËHQLK�Y�7UËDÉNHP�]DOLYX�

'DWH /RFDOLW\ /HQJWK��FP� 5HIHUHQFH
���� *XOI�RI�7ULHVWH DGXOW 0DUFX]]L�������
���� *XOI�RI�7ULHVWH MXYHQLOH 0DUFX]]L�������
" *ULJQDQR ��� -DUGDV�������
" *ULJQDQR �� -DUGDV�������
" *XOI�RI�7ULHVWH �� -DUGDV�������
" *XOI�RI�7ULHVWH �� -DUGDV�������
������� 5RQHN�FDSH ��� 'XOáLß�	�/LSHM�������
���� *ULJQDQR ��� %XVVDQL�������
���������� %DUFROD ��� 5��$XULHPPD��SHUV��FRPP��
���������� 3LUDQ a�� WKLV�ZRUN
���������� $XULVLQD ��� WKLV�ZRUN
a���������� *XOI�RI�7ULHVWH DGXOW 9��ËLÌD��SHUV��FRPP��
���������� ��10�RII�,]ROD ��� WKLV�ZRUN
���������� $XULVLQD ��� WKLV�ZRUN
������� %DUFROD ��� 1��%UHVVL��SHUV��FRPP��

&RPSDULVRQ�ZLWK�RWKHU�UHFRUGV

,Q�WKH�0HGLWHUUDQHDQ�6HD��WKH�RFFXUUHQFH�RI�WKH�VSH�
FLHV� LV� UDUHO\� GRFXPHQWHG�� DOWKRXJK� LW� LV� RFFDVLRQDOO\
FDXJKW� LQ� WKH�$HJHDQ�6HD� �3DSDNRQVWDQWLQRX��������%L�
OHFHQRJOX�HW�DO����������0HVVLQD�6WUDLW��&RVWD��������DQG
WKH� ZHVWHUQ� 0HGLWHUUDQHDQ� �7RUWRQHVH�� ������ )DEUH�
�������6LQFH� WKH� UHFRUGHG�VSHFLPHQV�RI�7�� WUDFK\SWHUXV
KDYH� EHHQ� FDXJKW�ZLWK� GLIIHUHQW� ILVKLQJ� JHDUV�� LWV� UDULW\
GRHV�QRW�VHHP�WR�EH�FRQQHFWHG�ZLWK�WKH�XVH�RI�LQDSSUR�
SULDWH�ILVKLQJ�WHFQLTXHV��7KLV�IDFW�VXSSRUWV�WKH�EHOLHI�WKDW
WKLV�VSHFLHV�LV�WUXO\�UDUH�

,Q� WKH�$GULDWLF� 6HD�� 7�� WUDFK\SWHUXV�ZDV� IRU� WKH� ILUVW
WLPH�UHSRUWHG�E\�.RORPEDWRYLß� ��������EXW�)DEHU� ������
GHVFULEHG�WKLV�VSHFLHV�DV�JHQHULF��DOWKRXJK�UDUH��UHSRUWLQJ
LW� IRU� 7ULHVWH�� 9HQLFH� DQG� 'DOPDWLD�� -DUGDV� ������� UH�
SRUWHG�RQ�WKH�FDSWXUH�RI����VSHFLPHQV� IURP� WKH�$GULDWLF
6HD� VLQFH�������6L[�RI� WKRVH� LQGLYLGXDOV�ZHUH�QR�GRXEW
IURP� WKH�*XOI�RI�7ULHVWH����ZHUH�UHFRUGHG� LQ������DQG��
EHWZHHQ� ����� DQG� ����� �7DE�� ���� 7KHUH� DUH� QR� GRFX�
PHQWHG�UHFRUGV�IRU�WKH�����������DQG�����������SHUL�
RGV�

'XULQJ�WKH�VXPPHU�RI������� L�H�� LQ� WKH�VDPH�SHULRG
ZKHQ�WKH�UHFRUGV�SUHVHQWHG�LQ�WKLV�ZRUN�ZHUH�PDGH��DQ
DGXOW�VSHFLPHQ��DERXW���PHWHU�ORQJ��ZDV�ZDVKHG�XS�E\
WLGH� DW� %UXVVD� �&DRUOH�� ,WDO\�� RQ� -XO\� �� �$�� &ROOD�� SHUV�
FRPP����2Q���$XJXVW�������DQRWKHU�VSHFLPHQ�RI�DERXW
���FP�ZDV�FDXJKW�DW�'XJL�RWRN��FHQWUDO�HDVWHUQ�$GULDWLF�
LQ� WKH�VKDOORZ�ZDWHUV�RI�D� OLWWOH�KDUERXU�E\�D� ILVKHUPDQ
XVLQJ�D�KDUSRRQ��1��%XUED��SHUV��FRPP����3UHYLRXV�UHF�
RUGV�KDG�QRW�EHHQ�VR�IUHTXHQW��RQ����$SULO�������WKH�MX�
YHQLOH�VSHFLPHQ�DQDO\VHG�LQ�WKLV�ZRUN�ZDV�UHJLVWHUHG�DW
3LUDQ�� ZKHUHDV� RQ� �� $XJXVW� ������ DQ� DGXOW� VSHFLPHQ�
����FP�ORQJ��ZDV�IRXQG�DW� WKH�%DUFROD�VHDVLGH��7ULHVWH�
�5��$XULHPPD��SHUV��FRPP����,Q�������KRZHYHU��UHFRUGV

RI�7��WUDFK\SWHUXV�ZHUH�UHODWLYHO\�FRPPRQ�LQ�WKH�PLGGOH
DQG� QRUWKHUQ� SDUWV� RI� WKH� $GULDWLF�� ,Q� WKDW� \HDU�� VSRUW�
ILVKHUPHQ�FDXJKW�D�����FP�ORQJ�VSHFLPHQ�LQ�WKH�YLFLQLW\
RI�*ULJQDQR�KDUERXU�WKH�*XOI�RI�7ULHVWH��%XVVDQL��������

$FFRUGLQJ� WR� -DUGDV� 	� 3DOODRUR� �������� WKH� RFFXU�
UHQFH�RI�7��WUDFK\SWHUXV� LQ�FHQWUDO�DQG�QRUWKHUQ�UHJLRQV
RI� WKH� $GULDWLF� PLJKW� EH� DVVRFLDWHG� ZLWK� VRPH� VSHFLDO
FOLPDWRORJLFDO�DQG�RFHDQRJUDSKLFDO�FRQGLWLRQV� LQ�����
DQG�������VXFK�DV�LQSXWV�RI�LQWHUPHGLDWH�ZDWHUV��������
P�� IURP� WKH� HDVWHUQ� 0HGLWHUUDQHDQ� LQWR� WKH� $GULDWLF�
ZKLFK� LQIOXHQFHG� WKH� LQFUHDVH� LQ� VDOLQLW\� DQG� WHPSHUD�
WXUH� �%XOMDQ�� ������ -DUGDV�� ������ 9XáHWLß�� ������� 3DO�
ODRUR� ������� VWDWHG� WKDW� WKH� $GULDWLF� LQJUHVVLRQV� LQ� WKH
��������SHULRG�FDXVHG�PRUH�UDUH�VSHFLHV��VXFK�DV�&HQ�
WUDFDQWKXV� FLUUXV��$XORSXV� ILODPHQRVXV�� 3VHXGRFKDUDQ[
GHQWH[�� 6\QRGXV� VDXUXV��&HQWURORSKXV� QLJHU�� WR� DSSHDU
LQ�WKH�FHQWUDO�$GULDWLF�UHJLRQ��7KH�XQXVXDO�DEXQGDQFH�RI
VXFK� UDUHO\� IRXQG� ILVK� VSHFLHV� FRPSDUHG� WR� WKH� QRQ�
LQJUHVVLRQ�SHULRGV�JLYHV�LQGLFDWLRQ�RI� WKHLU� LQWHUGHSHQG�
HQFH��'XOáLß�HW�DO���������IRXQG�WKDW�PRVW�RI�QHZ�RFFXU�
UHQFHV�RI� ILVK� VSHFLHV�ZHUH� UHFRUGHG� LQ� WKH����������
DQG�����������SHULRGV��ZKHQ����VXEWURSLFDO�DQG�WURSL�
FDO�ILVKHV�ZHUH�UHFRUGHG�IRU�WKH�ILUVW�WLPH�

$OVR�LQ�WKH�*XOI�RI�7ULHVWH��ZKLFK�LV�WKH�QRUWKHUQPRVW
SDUW�RI� WKH�0HGLWHUUDQHDQ�6HD�� WKHUPRKDOLQH�DQRPDOLHV�
RFFXUULQJ� LQ� VSULQJ�VXPPHU� SHULRGV�� KDYH� EHHQ� UHODWHG
WR�DGYHFWLYH�IORZ�RI�KLJK�VDOLQLW\�ZDWHUV�IURP�WKH�6RXWK
LQWR� WKH� EDVLQ� �&HOLR� HW� DO��� ������� )RU� WKLV� UHJLRQ�� WKH
VSHFLILF� LFKWK\RORJLFDO� OLVW� DFFRXQWV� DV� QHZ� VSHFLHV
3OHFWRUKLQFXV� PHGLWHUUDQHXV� �/LSHM� HW� DO��� ������� (SL�
QHSKHOXV� PDUJLQDWXV� �'XOáLß� 	� /LSHM�� ������� &RU\�
SKDHQD� KLSSXUXV� �'XOáLß� 	� /LSHM�� ������� 6SK\UDHQD
VSK\UDHQD� �ËLÌD�� ������� 5XYHWWXV� SUHWLRVXV� �%HWWRVR� 	
'XOáLß�� ������ DQG� %UDPD� EUDPD� �*�� %DUELHUL�� SHUV�
FRPP����,W�LV�LQWHUHVWLQJ�WKDW�LQ�D�OHVV�UHFHQW�SDSHU��%XV�
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)LJ�����-XYHQLOH�VSHFLPHQ�IRXQG�RQ����$SULO������RII�3L�
UDQ�
6O�����0ODGRVWQL�RVHEHN��QDMGHQ�����DSULOD������Y�EOLËLQL
3LUDQD�

VDQL�	�)HROL��������UHSRUWHG�VRPH�RWKHU�VSHFLHV�UDUH�IRU
WKH� $GULDWLF� �HVSHFLDOO\� IRU� LWV� QRUWKHUQ� SDUW��� VXFK� DV
&HQWURORSKXV�QLJHU��7UDFKLQRWXV�RYDWXV��1DXFUDWHV�GXF�
WRU�DQG�3RO\SULRQ�DPHULFDQXV�

,W� LV�GLIILFXOW� WR�DFFXUDWHO\� LQWHUSUHW� ORQJ�WHUP�REVHU�
YDWLRQV� RI� FRDVWDO� ZDWHU� WKHUPRKDOLQH� SURSHUWLHV�� FRQ�
VLGHULQJ�WKDW�VLJQDOV�RI�LQWHUDQQXDO�YDULDWLRQV�LQ�VHDVRQDO
WHPSHUDWXUH� DQG� VDOLQLW\� DUH� VWURQJO\� LQIOXHQFHG� E\
PDQ\�DJHQWV��VXFK�DV� WKH� VKDOORZQHVV�RI� WKH�ZDWHU�FRO�
XPQ�� WKH� IUHVKZDWHU� LQSXWV� IURP� ULYHUV�� WKH� WLGDO� DPSOL�
WXGH�DQG� WKH�DFWLRQ�RI�ZLQG� �2UOLß�HW� DO��� �������+RZ�
HYHU�� DOO� FKDQJHV� LQ� PDULQH� OLIH� PD\� DOVR� VXJJHVW� WKH
FKDQJLQJ� RI� RFHDQ� FRQGLWLRQV� �7RQQ�� ������� VLQFH�PD�
ULQH� IORUD� DQG� IDXQD� LQWHJUDWH�PHGLXP�WHUP� FKDQJHV� LQ
DPELHQW�FRQGLWLRQV��6RXOH�	�.HSSHO��������

7KH�VWDWXV�RI�WKH�ULEERQ�ILVK�QHHGV�WR�EH�HYDOXDWHG�RQ
D�FRQWLQXRXV�EDVLV��DV�LW�LV�EHFRPLQJ�LQFUHDVLQJO\�DSSDU�
HQW� WKDW� XQFRPPRQ� VSHFLHV� FDQ� EH� HVVHQWLDO� LQGLFDWRUV
RI�HQYLURQPHQWDO�FKDQJHV��6ZDEE\�	�3RWWV��������

)LJ�����6WRPDFK�FRQWHQW�RI� WKH�VSHFLPHQ�FDXJKW�RQ���
-XO\������
6O�����6WUXNWXUD�KUDQH�Y�ËHORGFX�RVHEND��XMHWHJD�����MX�
OLMD������

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

7KH� DXWKRUV� ZLVK� WR� WKDQN� DOO� WKRVH� ZKR� SURYLGHG
WKHP� ZLWK� VSHFLPHQV� RI� WKH� VSHFLHV� GHDOW� ZLWK� LQ� WKH
SUHVHQW�ZRUN�� /RYUHQF�/LSHM�RI� WKH�0DULQH�%LRORJ\� 6WD�
WLRQ� 3LUDQ�� 9DOWHU� ËLÌD� RI� WKH� 3LUDQ� $TXDULXP�� 1LFROD
%UHVVL�DQG�$QGUHD�&ROOD�RI�WKH�1DWXUDO�+LVWRU\�0XVHXP
7ULHVWH�� 5RFFR� $XULHPPD� RI� WKH� 8QLYHUVLW\� RI� 7ULHVWH�
DQG�$QGUHD�%HQXVVL��6RQLD�%HOOR��0DUFR�'XL]��(OLR�6LU]D
DQG�(JLGLR�&LQL�RI�WKH�$&(*$6�UHFUHDWLRQDO�FOXE�RI�7UL�
HVWH�

7KH�DXWKRUV� DUH� DOVR� JUDWHIXO� WR�$QQDULWD�'L� 3DVFROL
IRU�KHU�KHOS�LQ�DOJDH�GHWHUPLQDWLRQ�

2�32-$9/-$1-8�.26,&(�75$&+,37(586�75$&+<37(586��*0(/,1��������9�75Ë$É.(0
=$/,98��6(9(51,�-$'5$1�

'LHJR�%250(�	�)DELR�92/72/,1$
1DWLRQDO�LQVWLWXWH�IRU�2FHDQRJUDSK\�DQG�$SSOLHG�*HRSK\VLFV���2*6��'HSDUWPHQW�RI�%LRORJLFDO�2FHDQRJUDSK\�

,�������7ULHVWH��$��3LFFDUG�����,WDO\
(�PDLO��GERUPH#RJV�WULHVWH�LW

329=(7(.

9�SROHWQLK�PHVHFLK������ MH� ELOR� Y� 7UÊDÈNHP�]DOLYX� ]DEHOHÊHQLK� SHW� RGUDVOLK� RVHENRY�NRVLFH�7UDFKLSWHUXV� WUD�
FK\SWHUXV��ÞHSUDY�MH�YUVWD�UD]ÈLUMHQD�Y�YHßMHP�GHOX�WHJD�REPRßMD��VR�SRGDWNL�R�QMHM�UHGNL��$YWRUMD�RSLVXMHWD�PRUIR�
PHWULßQH�LQ�PHULVWLßQH�]QDßLOQRVWL�YUVWH�LQ�VWUXNWXUR�KUDQH�Y�ÊHORGFLK�ÈWLULK�RVHENRY��1DSUDYOMHQD�MH�WXGL�SULPHUMDYD�]
GUXJLPL�SRGDWNL�R�UHGNLK�YUVWDK�Y�LVWHP�REPRßMX�LQ�RSLVDQ�UD]YRM�WHUPRKDOLQVNLK�]QDßLOQRVWL�Y�7UÊDÈNHP�]DOLYX�

.OMXÞQH�EHVHGH��7UDFKLSWHUXV�WUDFK\SWHUXV��VWUXNWXUD�KUDQH�Y�ÌHORGFLK��UHGND�YUVWD��7UÌDÊNL�]DOLY��-DGUDQVNR�PRUMH
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%HWWRVR��1��	�-��'XOÞLÜ���������)LUVW�UHFRUG�RI�WKH�RLOILVK
5XYHWWXV�SUHWLRVXV� �3LVFHV��*HPS\OLGDH�� LQ� WKH�QRUWKHUQ
$GULDWLF�6HD��-��0DU��%LRO��$VV��8�.�����������������
%LOHFHQRJOX�� 0��� (�� 7DVNDYDN�� 6�� 0DWHU� 	� 0�� .D\D
��������&KHFN� OLVW� RI�PDULQH� ILVKHV� RI� 7XUNH\�� =RRWD[D�
�����������
%LQL��*�� �������� 7UDFKLSWHULGDH�� $WODQWH� GHL� 3HVFL� GHOOH
FRVWH�LWDOLDQH��9RO�����2VWHLWWL��0RQGR�6RPPHUVR�(G���S�
��������
%XOMDQ��0����������)OXFWXDWLRQV�RI�VDOLQLW\�LQ�WKH�$GULDWLF
6HD��,]Y��5HS��5LE����ELRO��(NVS���+YDU�������������������
SS�
%XVVDQL��0�� ��������5LFRPSDUVD�QHO�*ROIR�GL�7ULHVWH�GL
DOFXQH�VSHFLH�LWWLFKH��+\GURUHV����������
%XVVDQL�� 0�� 	� (�� )HROL� �������� $QDOLVL� PXOWLYDULDWD
GHOO
LWWLRIDXQD�HOHPHQWDUH�QHO�*ROIR�GL�7ULHVWH��$QQXDULR
GHO�3DUFR�PDULQR�GL�0LUDPDUH��S��������
&HOLR��0���$��%XVVDQL�	�&��&RPLFL���������7KHUPRKDOLQH
DQRPDOLHV�LQ�WKH�VSULQJ�DQG�HDUO\�VXPPHU�RI������LQ�WKH
*XOI�RI�7ULHVWH��0DU��(FRO����������������3�6�=�1��,��0DU�
(FRO���6XSSO�������������
&RVWD��)����������$WODQWH�GHL�SHVFL�GHL�PDUL�LWDOLDQL��0XU�
VLD�(G���0LODQR��S����������
'XOÞLÜ�� -�� �������� )LUVW� UHFRUG� RI� ULEERQ� ILVK� ODUYD��7UD�
FKLSWHUXV� WUDFK\SWHUXV�� IURP� WKH� HDVWHUQ� $GULDWLF�� &\�
ELXP��������������
'XOÞLÜ�� -�� 	� /�� /LSHM� �������� 1HZ� UHFRUGV� RI� PDULQH
ILVKHV�IURP�WKH�6ORYHQLDQ�FRDVWDO�ZDWHUV��)DOFR���������
���
'XOÞLÜ�� -��� %��*UEHF�	� /�� /LSHM� �������� ,QIRUPDWLRQ� RQ
WKH� $GULDWLF� LFKWK\RIDXQD� �� HIIHFW� RI� ZDWHU� ZDUPLQJ"
$FWD�$GULDW����������������
)DEHU��*��/����������)LVKHULHV�RI�WKH�$GULDWLF�6HD�DQG�WKH
ILVK��WKHRUHI��%HUQDUG�4XDULWFK�(G���/RQGRQ������SS�
)DEUH��)����������&DSWXUH�G
XQ�WUDFK\SWqUH�UXEDQ�j�%DQ�
GRO��9DU���%XOO��0XV��+LVW��1DW��0DUVHLOOH��������������
)LVFKHU�� :��� 0�� /�� %DXFKRW� 	� 0�� 6FKQHLGHU� �������
)LFKHV�)$2�G
LGHQWLILFDWLRQ�GHV�HVSqFHV�SRXU�OHV�EHVRLQV
GH�OD�SrFKH��0pGLWHUUDQpH�HW�PHU�1RLUH��=RQH�GH�SrFKH
����9RO��,,��9HUWpEUpV��)$2��5RPH�����S�����������
-DUGDV�� ,�� �������� &RQWULEXWLRQ� j� OD� FRQQDLVVDQFH� GHV
7UDFKLSWHUHV� GDQV� OD� 0HU� $GULDWLTXH�� 7UDFKLSWHUXV� WUD�
FK\SWHUXV��*PHOLQ���������$FWD�$GULDW���������������
-DUGDV�� ,�� �������� -DGUDQVND� LKWLRIDXQD�� ÉNROVND� NQMLJD�
=DJUHE������SS�

-DUGDV��,��	�$��3DOODRUR���������7KH�UHFRUG�RI�6SKHURLGHV
FXWDQHXV��*�QWKHU���������3LVFHV��7HWUDRGRQWLGDH��LQ�WKH
$GULDWLF�6HD��2HEDOLD������������
.RORPEDWRYLÜ��*����������3HVFL�GHOOH�DFTXH�GL�6SDODWR�H
FDWDORJR�GHJOL�DQILEL�H�GHL� UHWWLOL��*RG�� L]YM��&�.��9HOLNH
5HDONH��6SOLW�����������S�������
/LSHM�� /��� 0�� 6SRWR� 	� -�� 'XOÞLÜ� �������� 3OHFWRULQFKXV
PHGLWHUUDQHXV� IURP� RII� QRUWK� HDVW� ,WDO\� DQG� 6ORYHQLD� �
WKH� ILUVW� UHFRUGV� RI� ILVK� RI� WKH� IDPLO\�+DHPXOLGDH� IURP
WKH�$GULDWLF�6HD��-��)LVK�%LRO���������������
0DUFX]]L��*����������/H�FROOH]LRQL�GHOO
H[�,VWLWXWR�GL�%L�
RORJLD�0DULQD�GL�5RYLJQR�FRQVHUYDWH�SUHVVR�OD�6WD]LRQH
,GURELRORJLFD� GL� &KLRJJLD�� $WWL� 0HP�� $FFDG�� 3DWDYLQD
6FL��/HWW��$UW����������&O��6FL��0DW��1DW���S����������
2UOLÜ��0���0��*DÞLÜ�	�3��/DYLROHWWH���������7KH�FXUUHQW
DQG�FLUFXODWLRQ�RI� WKH�$GULDWLF� 6HD��2FHDQRO��$FWD�� ���
��������
3DOODRUR�� $�� �������� 2�PRJXßQRVWLPD� SRMDYH� QHNLK� UL�
MHWNLK�YUVWD�ULED�QD�VUHGQMHGDOPDWLQVNRP�SRGUXáMX�X�YH]L
V� MDGUDQVNRP� LQJUHVLMRP� ���������0RUVNR� ULEDUVWYR�� ��
������
3DSDNRQVWDQWLQRX��&����������&KHFN�OLVW�RI�PDULQH�ILVKHV
RI�*UHHFH��)DXQD�*UDHFLDH���������SS�
6RXOH��'�� )��	�*�� 6�� .HSSHO� �HGV��� ��������0DULQH�2U�
JDQLVPV�DV�,QGLFDWRUV��6SULQJHU�9HUODJ��1HZ�<RUN�
6ZDEE\��6��(��	�*��:��3RWWV���������5DUH�%ULWLVK�PDULQH
ILVKHV���LGHQWLILFDWLRQ�DQG�FRQVHUYDWLRQ��-��)LVK��%LRO������
��������
ÆROMDQ�� 7�� �������� ,� SHVFL� GHOO
$GULDWLFR�� $��0RQGDGRUL
(G���9HURQD������SS�
7RQQ��:��0�� ��������&OLPDWH�FKDQJH�DQG� ILVK�FRPPX�
QLWLHV�� D� FRQFHSWXDO� IUDPHZRUN�� 7UDQV�� $P�� )LVK�� 6RF��
�������������
7RUWRQHVH�� (�� �������� &DWWXUD� GL� 7UDFKLSWHUXV� FULVWDWXV
%RQ��H�QRWH�VXL�7UDFKLSWHULGDH�GHO�PDU�/LJXUH��'RULDQD�
������������
7RUWRQHVH�� (�� �������� 2VWHLFKWK\HV� �3HVFL� 2VVHL��� ,�
)DXQD�G¤,WDOLD��9RO������&DOGHULQL�(G���%RORJQD������SS�
9XÞHWLÜ��7�� ��������1HXRELáDMHQD�SRMDYD�PHGX]H�3HOD�
JLD�QRFWLOXFD�X�-DGUDQX��,,,����8WMHFDM�GLQDPLNH�YRGHQLK
PDVD� QD� GLVWULEXFLMX� PHGX]H� 3HODJLD� QRFWLOXFD� X� -DG�
UDQX��$FWD�$GULDW��������������������
ÈLÉD��9����������3ULPD�VHJQDOD]LRQH�GL�6SK\UDHQD�VSK\�
UDHQD� �/LQQDHXV�� ������ H� GL�&DQFHU� SDJXUXV� �/LQQDHXV�
������SHU�LO�PDUH�VORYHQR��)DOFR������������


