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7KH� LQYHVWLJDWLRQV�FRQGXFWHG�EHWZHHQ������DQG������ LQ� WKH�*XOI�RI�*DEoV� �VRXWKHUQ�7XQLVLDQ�ZDWHUV��FHQWUDO
0HGLWHUUDQHDQ��HQDEOHG�WKH�DXWKRUV�WR�FROOHFW� IRXUWHHQ�SUHJQDQW� IHPDOHV�RI� WKH�VDQGEDU�VKDUN��&DUFKDUKLQXV�SOXP�
EHXV� �1DUGR���������FRQWDLQLQJ����QHDU�WHUP�HPEU\RV�DQG�����QHRQDWHV�H[KLELWLQJ�DQ�XQKHDOHG�XPELOLFDO�VFDU�RQ
GRUVDO�VXUIDFH��7RWDO�PDVV�YHUVXV� WRWDO� OHQJWK�UHODWLRQVKLS�LQ�QHRQDWHV�ZDV�SRVLWLYHO\�FRUUHODWHG��&RQFRPLWDQWO\�� MX�
YHQLOHV�DUH�IRXQG�WKURXJKRXW�WKH�\HDU��7KHVH�REVHUYDWLRQV�VXJJHVW� WKDW� WKH�VSHFLHV�IRXQG�IDYRXUDEOH�HQYLURQPHQWDO
FRQGLWLRQV�WR�GHYHORS�DQG�UHSURGXFH�LQ�WKH�DUHD��3UHJQDQW�IHPDOHV�JLYH�ELUWK�LQ�WKH�DUHD�IURP�0DUFK�WR�-XO\��$�VXV�
WDLQDEOH�VDQGEDU�VKDUN�SRSXODWLRQ�KDV�SUREDEO\�EHHQ�HVWDEOLVKHG�LQ�WKH�*XOI�RI�*DEoV��ZKLFK�FRXOG�DOVR�EH�FRQVLG�
HUHG�DQ�LPSRUWDQW�0HGLWHUUDQHDQ�QXUVHU\�DUHD�IRU�WKH�VSHFLHV�

.H\�ZRUGV��&KRQGULFKWK\HV��&DUFKDUKLQXV�SOXPEHXV��QXUVHU\�DUHD��*XOI�RI�*DEqV��7XQLVLD��FHQWUDO�0HGLWHUUDQHDQ
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/H� ULFHUFKH�FRQGRWWH� WUD� LO� �����H� LO� �����QHO�*ROIR�GL�*DEoV� �DFTXH�GHOOD�7XQLVLD�PHULGLRQDOH��0HGLWHUUDQHR
FHQWUDOH�� KDQQR� SHUPHVVR� DJOL� DXWRUL� GL� UDFFRJOLHUH� TXDWWRUGLFL� IHPPLQH� JUDYLGH� GL� VTXDOR� JULJLR�� &DUFKDUKLQXV
SOXPEHXV� �1DUGR���������FRQWHQHQWL����HPEULRQL�TXDVL�GHO� WXWWR�VYLOXSSDWL�H�����QHRQDWL�FRQ�YLVLELOH�VXO�GRUVR� OD
FLFDWULFH�GRYXWD�DO�SDUWR��8QD�FRUUHOD]LRQH�SRVLWLYD�o�VWDWD�ULVFRQWUDWD�WUD�OD�PDVVD�WRWDOH�H�OD�OXQJKH]]D�WRWDOH�GHJOL
LQGLYLGXL�DSSHQD�QDWL��6WDGL�JLRYDQLOL�GHOOD�VSHFLH�VRQR�VWDWL�WURYDWL�QHOO¢DUHD�GXUDQWH�O¢LQWHUR�DQQR��7DOL�RVVHUYD]LRQL
VXJJHULVFRQR�FKH� OR�VTXDOR�JULJLR�KD� WURYDWR�FRQGL]LRQL�DPELHQWDOL� IDYRUHYROL�DOOR� VYLOXSSR�H�DOOD� ULSURGX]LRQH� LQ
TXHVW¢DUHD�� /H� IHPPLQH�JUDYLGH�SRUWDQR�D� WHUPLQH� OD� JHVWD]LRQH�QHO�SHULRGR�GD�PDU]R�D� OXJOLR��8QD�SRSROD]LRQH
VRVWHQLELOH�GL� VTXDOR�JULJLR� VL� o�SUREDELOPHQWH� VWDELOLWD�QHO�*ROIR� GL�*DEoV�� FKH� SXw� YHQLU� FRQVLGHUDWD� XQ¢DUHD� GL
QXUVHU\�LPSRUWDQWH�SHU�OD�VSHFLH�QHO�0HGLWHUUDQHR�

3DUROH�FKLDYH��&KRQGULFKWK\HV��&DUFKDUKLQXV�SOXPEHXV��DUHD�GL�QXUVHU\��*ROIR�GL�*DEqV��7XQLVLD��0HGLWHUUDQHR
FHQWUDOH
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7KH� *XOI� RI� *DEqV� LV� ORFDWHG� LQ� VRXWKHUQ� 7XQLVLDQ
ZDWHUV�DQG�H[WHQGV�IRU�VRPH�����NP��)LJV���������ZLWK�LWV
ZDWHUV� FRQVLGHUHG� WR� SUHVHQW� VXE�WURSLFDO� DIILQLWLHV� DF�
FRUGLQJ� WR�3RVWHO� ��������%RWK�ZLGH�DQG� VKDOORZ�FRQWL�
QHQWDO� VKHOYHV� DUH� WRSRJUDSKLFDOO\� UHJXODU�� 7KH� ERWWRP
VOLJKWO\�GHFOLQHV�WRZDUGV�WKH�VHD��DQG����P�GHSWK�RFFXUV
DW����� NP�DZD\� IURP� WKH� VKRUH�� ,Q� WKH�*XOI� RI�*DEqV�
WKH� KLJKHVW� WLGHV� RI� XS� WR� WZR� PHWUHV� KDYH� EHHQ� UH�
FRUGHG��DV�KDYH�LQ�IDFW�EHHQ�UHSRUWHG�IURP�HOVHZKHUH�LQ
WKH�0HGLWHUUDQHDQ��%HQ�2WKPDQ��������

)LJ�� ���0DS� RI� WKH�0HGLWHUUDQHDQ� 6HD� SRLQWLQJ� DW� WKH
*XOI�RI�*DEoV��EODFN�DUURZ��
6O�����=HPOMHYLG�6UHGR]HPVNHJD�PRUMD�]�*DEHÉNLP�]DOL�
YRP��R]QDàHQLP�V�àUQR�SXÉàLFR�

)LJ�����0DS�RI� WKH�*XOI�RI�*DEoV� VKRZLQJ� WKH�FDSWXUH
VLWHV� RI� &DUFKDUKLQXV� SOXPEHXV� LQ� WKH� DUHD�� /HJHQG�
EODFN� VWDUV� �� SUHJQDQW� IHPDOHV�� EODFN� DVWHULVNV� �� QHR�
QDWHV��EODFN�VTXDUHV���MXYHQLOHV�
6O�����=HPOMHYLG�*DEHÉNHJD�]DOLYD�]�R]QDàHQLPL� ORNDOL�
WHWDPL�� NMHU� VR� ELOL� XMHWL� VLYL� PRUVNL� SVL� &DUFKDUKLQXV
SOXPEHXV�� /HJHQGD�� àUQH� ]YH]GH� R]QDàXMHMR� EUHMH
VDPLFH�� àUQH� ]YH]GLFH� UDYQR� VNRWHQH� RVHENH�� àUQL
NYDGUDWL�SD�PODGLàH�

7KH� *XOI� RI� *DEqV� LV� WKH� PRVW� LPSRUWDQW� 7XQLVLDQ
ILVKLQJ� DUHD�� FRPSULVLQJ� PRUH� WKDQ� ���� RI� WKH� ORFDO
ILVKLQJ� IOHHW� �%UDGDw�HW� DO��� ������� 7KURXJKRXW� WKH� \HDU�
FRPPHUFLDO�VSHFLHV�DUH�WDUJHWHG��LQFOXGLQJ�VKDUNV��6DwGL
HW� DO��� ������� VXFK� DV� FDUFKDUKLQLGV� DQG� VPRRWKKRXQGV
RI� WKH� JHQXV� 0XVWHOXV�� HVSHFLDOO\� EHWZHHQ� $SULO� DQG
2FWREHU�

2I�WKH�VL[�FDUFKDUKLQLG�VSHFLHV�RFFXUULQJ�LQ�WKH�*XOI
RI� *DEqV��&DUFKDUKLQXV� SOXPEHXV� LV� WKH� ILUVW� UHFRUGHG
DQG� WKH�PRVW�FRPPRQO\� ODQGHG� WKURXJKRXW� WKH�\HDU� DW
WKH�ILVKLQJ�VLWHV�RI� WKH�DUHD�� ,QYHVWLJDWLRQV�FRQGXFWHG� LQ
WKH�DUHD�GXULQJ�D�ILYH�\HDUV�SHULRG�HQDEOHG�XV�WR�FROOHFW
VHYHUDO� VSHFLPHQV� DQG� WR� ILQG� QHDU�WHUP� IHPDOHV� DQG
VPDOO� IUHH�VZLPPLQJ� VSHFLPHQV� �6DwGL� HW� DO��� ������
7KHVH�QHZ�UHFRUGV�SURYLGH�DGGLWLRQDO�GDWD��ZKLFK�KDYH
LPSURYHG�RXU�NQRZOHGJH�RI� WKH�VSHFLHV�LQ�WKH�DUHD�DQG
FRQILUPHG�SUHYLRXV�SDSHUV�LQ�ZKLFK�WKH�UROH�RI�WKH�*XOI
RI�*DEqV�DV�WKH�VKDUNV¤�QXUVHU\�DUHD�ZDV�VXVSHFWHG��&D�
SDSp�� ������ %UDGDw� HW� DO��� ������ ������ 6DwGL� HW� DO��
������

0$7(5,$/�$1'�0(7+2'6

'DWD�ZHUH�FROOHFWHG� IURP�REVHUYDWLRQV�PDGH�DW� GLI�
IHUHQW� ILVKLQJ� VLWHV� ORFDWHG�DORQJ� WKH�*XOI�RI�*DEqV�EH�
WZHHQ������ DQG������� 7KH� VSHFLPHQV�ZHUH�FDXJKW� E\
WUDZOLQJ��FRPPHUFLDO�JLOO�QHWV�DQG� ORQJOLQHV��0RUHRYHU�
UHVHDUFK� VXUYH\V� ZHUH� FRQGXFWHG� RQ� ERDUG� RI� WKH
RFHDQRJUDSKLF� WUDZOHU� £+DQQLEDO¤� LQ� 0D\� ������ -XQH
�����DQG�$XJXVW������

7KH� VSHFLPHQV�ZHUH�PHDVXUHG� WR� WKH� QHDUHVW�PLOOL�
PHWUH� IRU� WRWDO� OHQJWK� �7/�� IROORZLQJ� %DVV� HW� DO�� ������
DQG�ZHLJKHG�WR�WKH�QHDUHVW�NLORJUDPPH��ZKHQ�SRVVLEOH�
7KH�HPEU\RV�UHPRYHG�IURP�WKH�XWHUL��VHH�)LJ������DQG�WKH
VPDOOHVW� IUHH�VZLPPLQJ� VSHFLPHQV� RU� QHRQDWHV� EHDULQJ
DQ�XQKHDOHG�XPELOLFDO�VFDU�ZHUH�PHDVXUHG� WR� WKH�QHDU�
HVW�PLOOLPHWUH�DQG�ZHLJKHG�WR�WKH�QHDUHVW�JUDPPH�

7KH� RQVHW� RI� VH[XDO� PDWXULW\� ZDV� GHWHUPLQHG� LQ
PDOHV�IURP�WKH�FRQGLWLRQ�DQG�WKH�OHQJWK�RI�FODVSHUV��&/��
%DVV� HW� DO�� �������� 6WHYHQV� 	�0F� /RXJKOLQ� ������� DQG
:DWVRQ�	� 6PDOH� ������� KDYH� QRWHG� WKDW� WKH� MXYHQLOHV¤
FODVSHUV�DUH� VKRUW�DQG� IOH[LEOH�DQG� WKDW�PDOHV� DUH�DGXOW
ZKHQ� FODVSHUV� DUH� ULJLG�� HORQJDWHG� DQG� FDOFLILHG�� 7KH
VL]H�RI� IHPDOHV�DW�VH[XDO�PDWXULW\�ZDV�GHWHUPLQHG� IURP
WKH�FRQGLWLRQ�RI�RYDULHV� DQG� WKH�PRUSKRORJ\�RI� WKH� UH�
SURGXFWLYH� WUDFW� IROORZLQJ� 1DWDQVRQ� 	� &DLOOLHW� �������
&DSDSp�HW� DO�� ������� ������ ������� %ULGJH� HW� DO�� ������
DQG�6DwGL�HW�DO���������

'XULQJ� WKH� MXYHQLOH� VWDJH�� WKH� IHPDOHV� UDQJLQJ� EH�
WZHHQ�����DQG������PP�7/�KDG�ZKLWLVK�RYDULHV�� IROOL�
FOHV� RI� RQO\� PLFURVFRSLF� VL]H�� PHPEUDQH�OLNH� RYLGXFWV
DQG�LQFRQVSLFXRXV�RYLGXFDO�JODQGV��7KH�FROOHFWHG�MXYH�
QLOH� IHPDOHV�� UDQJLQJ� EHWZHHQ������ DQG������PP�7/�
KDG� SULPDULO\� ZKLWH�� WUDQVOXFHQW� IROOLFOHV�� D� ZHOO�
GLIIHUHQWLDWHG� JHQLWDO� GXFW� DQG� RYLGXFDO� JODQGV� YLVLEOH
DQG�VOLJKWO\�URXQGHG��VHH�6DwGL�HW�DO���������
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$�WRWDO�RI����� IHPDOHV�ZHUH�FDSWXUHG� LQ� WKH�*XOI�RI
*DEqV�EHWZHHQ�-DQXDU\������DQG�0D\�������2I�WKH����
DGXOW�IHPDOHV�REVHUYHG�����RQO\�ZHUH�QRQ�HYLVFHUDWHG�

7HVWV� IRU� VLJQLILFDQFH� �S��� ������ZHUH� SHUIRUPHG�E\
XVLQJ�$129$��6WXGHQW�W�WHVW�DQG�WKH�FKL�VTXDUH�WHVW��7KH
OLQHDU� UHJUHVVLRQ�ZDV� H[SUHVVHG� LQ� GHFLPDO� ORJDULWKPLF
FRRUGLQDWHV��&RUUHODWLRQV�ZHUH�DVVHVVHG�E\�OHDVW�VTXDUHV
UHJUHVVLRQ�� ,Q� WKH� UHODWLRQVKLS� PDVV� YV�� WRWDO� OHQJWK�
FRPSDULVRQV�RI�FXUYHV�ZHUH�FDUULHG�RXW�E\�$1&29$�

/HQJWK�IUHTXHQF\�GDWD�ZHUH�FROOHFWHG�IURP�����QHR�
QDWHV�� /HQJWK� IUHTXHQF\� GLVWULEXWLRQV� ZHUH� SRROHG� E\
VH[�� DW� ���PP� LQWHUYDOV�� 7KH� .ROPRJRURY�6PLUQRY� WZR
VDPSOH� WHVW� ZDV� XVHG� WR� WHVW� VLJQLILFDQW� GLIIHUHQFH� LQ
OHQJWK�IUHTXHQFLHV�

5(68/76

&DUFKDUKLQXV� SOXPEHXV� LV� ODQGHG� WKURXJKRXW� WKH
\HDU� DW� WKH� ILVKLQJ� VLWHV� ORFDWHG� LQ� VRXWKHUQ� 7XQLVLDQ
ZDWHUV��%UDGDw�HW�DO���������������6DwGL�HW�DO����������2I
WKH� ��� QRQ�HYLVFHUDWHG� DGXOW� IHPDOHV� H[DPLQHG� E\� XV�
��� ZHUH� SUHJQDQW� IHPDOHV� FDUU\LQJ� QHDU�WHUP� HPEU\RV
�7DE�����

1LQHW\�VL[� QHDU�WHUP� HPEU\RV�� ���PDOHV� DQG� ��� IH�
PDOHV� ZHUH� FROOHFWHG� �7DE�� ���� 7KH� IHPDOHV� 7/� UDQJHG
EHWZHHQ�����DQG�����PP�7/��PHDQ��������PP���������
ZLWK�PDVV� EHWZHHQ����� DQG������ J� �PHDQ�� ������ J� �
��������7KH�PDOHV�7/�UDQJHG�EHWZHHQ�����DQG�����PP
�PHDQ�������PP����������ZLWK�PDVV�EHWZHHQ�����DQG
�����J��PHDQ��������J����������

)LJ�����1HDU�WHUP�HPEU\RV�����UHPRYHG�IURP�D�SUHJQDQW
IHPDOH� &�� SOXPEHXV� VKRZLQJ� XPELOLFDO� FRUG� ���� DQG
XWHULQH�FRPSDUWPHQW�����
6O�����ÊH�VNRUDM�SRSROQRPD�UD]YLWL�]DURGNL������RGVWUDQ�
MHQL� L]� EUHMH� VDPLFH�&�� SOXPEHXV� ]� GREUR� YLGQR� SRS�
NRYLQR�����LQ�PDWHUQLàQLP�SUHGHONRP�����

7KH� UHODWLRQVKLS� WRWDO� PDVV� YV�� WRWDO� OHQJWK� GLG� QRW
VKRZ�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�IHPDOHV�DQG�PDOHV�
)RU�IHPDOHV��WKH�UHODWLRQVKLSV�DUH��ORJ�70� ������ORJ�7/
�������� U� �������Q� ����DQG� IRU�PDOHV�� ORJ�70� �����
ORJ�7/���������U� �������Q� �����)LJ�����

7DE�����5HFRUGV�RI�SUHJQDQW�IHPDOH�&��SOXPEHXV�LQ�WKH�*XOI�RI�*DEoV�ZLWK�GHWDLOV�RQ�LWV�XWHULQH�FRQWHQW�
7DE�����3RGDWNL�R�EUHML�VDPLFL�&��SOXPEHXV�Y�*DEHÉNHP�]DOLYX��VNXSDM�V�SRGDWNL�R�YVHELQL�VDPLàLQH�PDWHUQLFH�

5HFRUG 0RQWK�RI�FDWFK )HPDOH�VL]H
�7/��PP�

8WHULQH�FRQ�
WHQW

(PEU\RV
QXPEHU

(PEU\RV�VL]H
�7/��PP�

(PEU\RV�PDVV
�J�

� 0DU ���� (PEU\RV � ������� �������
� 0DU ���� (PEU\RV � ������� �������
� 0DU ���� (PEU\RV � ������� �������
� $SU ���� (PEU\RV � ������� �������
� 0D\ ���� (PEU\RV � ������� �������
� 0D\ ���� (PEU\RV � ������� �������
� 0D\ ���� (PEU\RV � ������� �������
� 0D\ ���� (PEU\RV � ������� �������
� 0D\ ���� (PEU\RV � ������� �������
�� 0D\ ���� (PEU\RV �� ������� �������
�� 0D\ ���� (PEU\RV � ������� �������
�� -XQ ���� (PEU\RV � ������� �������
�� -XQ ���� (PEU\RV � ������� ��������
�� -XO ���� (PEU\RV � ������� ��������

7RWDO�REVHUYHG�HPEU\RV �� �
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)LJ�� ��� 7RWDO�0DVV� �70�� YV�� 7RWDO� /HQJWK� �7/�� UHODWLRQ�
VKLS�� H[SUHVVHG� LQ� ORJDULWKPLF� FR�RUGLQDWHV� IRU� PDOH
DQG�IHPDOH�QHDU�WHUP�HPEU\RV�RI�&��SOXPEHXV��7/�ZDV
PHDVXUHG� WR� WKH� QHDUHVW� PP� DQG� 70� WR� WKH� QHDUHVW
JUDPPH�
6O�����5D]PHUMH�PHG�FHORWQR�PDVR� �70�� LQ�FHORWQR�GRO�
ËLQR� �7/��� L]UDËHQR� Y� ORJDULWHPVNLK� NRRUGLQDWDK� ]D� ËH
VNRUDM�SRSROQRPD�UD]YLWH�]DURGNH�PRÉNHJD�LQ�ËHQVNHJD
VSROD�VLYHJD�PRUVNHJD�SVD�&��SOXPEHXV��7/�MH�ELOD�L]PHU�
MHQD�GR�QDMEOLËMHJD�PLOLPHWUD��70�GR�QDMEOLËMHJD�JUDPD�

0RUHRYHU�� EHWZHHQ� $XJXVW� DQG� 6HSWHPEHU�� ���
\RXQJ� IUHH�VZLPPLQJ� VSHFLPHQV�� ��� IHPDOHV� DQG� ��
PDOHV��ZHUH�REVHUYHG�� WKH\�H[KLELWHG�DQ�XQKHDOHG�XP�
ELOLFDO� VFDU� RQ� WKH�YHQWUDO� VXUIDFH��ZHUH� QHRQDWHV� RU� DW
OHDVW�ERUQ�WKDW�\HDU��7KH�IHPDOHV�7/�UDQJHG�EHWZHHQ����
DQG� ���� PP� �PHDQ�� ������� PP� �� ������� ZLWK� PDVV
EHWZHHQ�����DQG������J� �PHDQ�������J�����������7KH
PDOHV� 7/� UDQJHG� EHWZHHQ� ���� DQG� ���� PP� �PHDQ�
������PP� �� ������� ZLWK�PDVV� EHWZHHQ� ���� DQG� ����
PP��PHDQ���������J����������

,Q�QHRQDWHV�DV�ZHOO�DV�LQ�HPEU\RV��FI��VXSUD���WKH�UH�
ODWLRQVKLS� WRWDO� PDVV� YHUVXV� WRWDO� OHQJWK� GLG� QRW� VKRZ
VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� IHPDOHV� DQG�PDOHV�� )RU
IHPDOHV�� WKH� UHODWLRQVKLSV� DUH�� ORJ� 70�  � ����� ORJ� 7/� �
������U� �������Q� �����DQG�IRU�PDOHV��ORJ�70� ������ORJ
7/���������U� �������Q� �����)LJ�����

%\� FRQWUDVW�� WKH� UHODWLRQVKLS� WRWDO� PDVV� YHUVXV� WRWDO
OHQJWK�VKRZHG�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�QHDU�WHUP
HPEU\RV� �IHPDOHV� �� PDOHV�� DQG� QHRQDWHV� �IHPDOHV� �
PDOHV��� )RU� WKH� IRUPHU�� WKH� UHODWLRQVKLSV� DUH�� ORJ� 70� 
�����ORJ�7/���������U� �������Q� ����DQG�IRU�WKH�ODWWHU��ORJ
70� ������ORJ�7/���������U� �������Q� ������)� �������S� 
�������)LJ�����

7KH�RYHUDOO� OHQJWK� IUHTXHQFLHV� IRU� QHRQDWHV� VKRZHG
WKDW�SUDFWLFDOO\�VLPLODU�VL]HV�ZHUH�UHDFKHG�E\�ERWK�VH[HV�
7KH�UHVXOWV�RI�WKH�.ROPRJRURY�6PLUQRY�WHVW�LQGLFDWH�WKDW
WKH� VH[HV�ZHUH� QRW� VDPSOHG� IURP�SRSXODWLRQV�ZLWK� GLI�
IHULQJ� OHQJWKV� GLVWULEXWLRQV� �S� !� ������� PRGDO� OHQJWKV
ZHUH�VLPLODU�LQ�ERWK�VH[HV��)LJ�����

1HDU�WHUP� IHPDOHV� ZHUH� H[DPLQHG� EHWZHHQ� 0DUFK
DQG�-XO\��VHH�7DEOH�����EXW�DW�WKH�HQG�RI�-XO\�WKLV�FDWHJRU\
RI� IHPDOHV� GLVDSSHDUHG� IURP� FDWFKHV�� 7KHVH� SUHJQDQW
IHPDOHV� ZHUH� FDSWXUHG� E\� GHPHUVDO� JLOO�QHWV� ����� PP
PHVK� VL]H��� DW� GHSWKV� EHWZHHQ� ��� DQG� ���P� LQ�0DUFK
DQG�0D\��DQG�DW�GHSWKV�OHVVHU�WKDQ����PHWHUV�IURP�-XQH
WR� -XO\�� DW� VDQG\�PXGG\� ERWWRPV�� 7KHVH� IHPDOHV� ZHUH
FDXJKW�E\� VSHFLDO�JLOO�QHWV��XVHG�RQO\� WR�FDSWXUH� VKDUNV
DQG�ORFDOO\�NQRZQ�XQGHU�WKH�YHUQDFXODU�QDPH�RI�£NDOOD�
ELD¤��IURP�NDOE¢�EKDU��ZKLFK�PHDQV�VKDUN�LQ�$UDELF��

6RRQ�DIWHU��QHRQDWHV�ZHUH�FDSWXUHG�IURP�-XO\�WR�2F�
WREHU� �)LJ�� �D��� DQG� QR� PRQWKO\� VLJQLILFDQW� GLIIHUHQFHV
ZHUH�REVHUYHG� IRU�ERWK� VH[HV� �)LJ���E��� 7KHVH�QHRQDWHV
DUH� XVXDOO\� FDSWXUHG� DW� GHSWKV� EHWZHHQ� ��� DQG� ���P�
HVSHFLDOO\�DW�VDQG\�ERWWRPV�

7DE�����0RQWKO\�FROOHFWLRQ�RI�MXYHQLOH�&��SOXPEHXV��REVHUYHG�LQ�WKH�VDPSOH�
7DE�����0HVHàQD�]ELUND�PODGLàHY�VLYHJD�PRUVNHJD�SVD�&��SOXPEHXV��RSD]RYDQLK�Y�Y]RUFX�

0RQWKV
6H[ 6L]H��PP� -DQ )HE 0DU $SU 0D\ -XQ -XO $XJ 6HS 2FW 1RY 'HF 7RWDO

������� � � �� �� �� �� �� �� � �� � � ���
�������� � � � � � �� �� �� � � � � ���
��������� � � � � � �� �� � � � � � ��
��������� � � � � �� � � � � � � � ��

0DOHV

7RWDO � � �� �� �� �� �� �� � �� �� �� ���
)HPDOHV ������� � � �� �� �� �� �� �� � �� �� � ���

�������� � � � � � �� �� �� � � � � ���
��������� � � � � � �� �� �� � � � � ��
��������� � � � � � � � � � � � � ��
��������� � � � � �� � � � � � � � ��
7RWDO � � �� �� �� �� �� �� � �� �� �� ���

*HQHUDO�WRWDO �� �� �� �� ��� ��� ��� ��� �� �� �� �� ���
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)XUWKHUPRUH��DV� MXYHQLOHV� DUH� FDXJKW� WKURXJKRXW� WKH
\HDU��FDWFKHV� DUH� VLJQLILFDQWO\� KLJKHU� IURP�0D\� WR� 6HS�
WHPEHU� GXH� WR� IDFW� WKDW� VKDUNV� DUH� WDUJHWHG� GXULQJ� WKLV
SHULRG�RI�WKH�\HDU��7DE�����

',6&866,21

6LQFH� WKH� ILUVW� UHFRUG�RI�&��SOXPEHXV� LQ� WKH�*XOI� RI
*DEqV�� UHSRUWHG�E\�3LHWVFKPDQQ� ��������D� OLWHUDWXUH� UH�
YLHZ� VKRZV�� WR� GDWH�� D� SHUPDQHQW� RFFXUUHQFH� RI� WKH
VSHFLHV�LQ�WKH�*XOI�RI�*DEqV��3RVWHO�������������������
4XLJQDUG�	�&DSDSp��������&DSDSp��������������%UDGDw
HW�DO���������������6DwGL�HW�DO���������

)LJ�� ��� 7RWDO�0DVV� �70�� YV�� 7RWDO� /HQJWK� �7/�� UHODWLRQ�
VKLS�� H[SUHVVHG� LQ� ORJDULWKPLF� FR�RUGLQDWHV� IRU� PDOH
DQG�IHPDOH�QHRQDWHV�RI�&��SOXPEHXV��7/�ZDV�PHDVXUHG
WR�WKH�QHDUHVW�PP�DQG�70�WR�WKH�QHDUHVW�JUDPPH�
6O�� ��� 5D]PHUMH� PHG� FHORWQR� PDVR� �70�� LQ� FHORWQR
GROËLQR� �7/��� L]UDËHQR� Y� ORJDULWHPVNLK� NRRUGLQDWDK� ]D
UDYQR�VNRWHQH�RVHENH�PRÉNHJD�LQ�ËHQVNHJD�VSROD�VLYHJD
PRUVNHJD�SVD�&��SOXPEHXV��7/�MH�ELOD�L]PHUMHQD�GR�QD�
MEOLËMHJD�PLOLPHWUD��70�GR�QDMEOLËMHJD�JUDPD�

0RUHRYHU�� &DSDSp� ������� VKRZHG� WKDW� GHVSLWH� WKH
FRPSHWLWLRQ�SUHVVXUH�EHWZHHQ�FDUFKDUKLQLGV�LQ�WKH�*XOI
RI� *DEqV� �VHH� DERYH� &DSDSp� HW� DO��� ����E�� ������� &�
SOXPEHXV� LV�DEXQGDQWO\�DQG�FRPPRQO\� ODQGHG�DW� ORFDO
ILVKLQJ� VLWHV� �6DwGL� HW� DO��� ������ ������� 7KHVH� REVHUYD�
WLRQV�VXJJHVWHG�WKDW�D�VDQGEDU�VKDUN�SRSXODWLRQ�ZDV�GH�
ILQLWLYHO\� HVWDEOLVKHG� LQ� WKH� *XOI� RI� *DEqV�� DQG� FRQVH�
TXHQWO\��WKH�RFFXUUHQFH�RI�QXUVHULHV�LQ�WKH�DUHD��7KLV�RF�
FXUUHQFH� KDV� SUHYLRXVO\� EHHQ� VXVSHFWHG� LQ� SUHOLPLQDU\
GDWD� SURYLGHG� E\� &DSDSp� ������� ������ ZKR� UHSRUWHG
FDSWXUHV� RI� ERWK� SUHJQDQW� IHPDOHV� DQG� QHRQDWHV� &�
SOXPEHXV�LQ�VRXWKHUQ�7XQLVLDQ�ZDWHUV�

7KH�UHVXOWV�SUHVHQWHG�LQ�WKLV�DUWLFOH�VKRZHG�D�UHODWLYH
DEXQGDQFH� RI� QHDU�WHUP� IHPDOHV� DW� GHSWKV� EHWZHHQ� ��
DQG����P��ORZHU�WKDQ�WKRVH�XVXDOO\�UHSRUWHG�IRU�FDSWXUH

RI�ODUJH�VSHFLPHQV��4XLJQDUG�	�&DSDSp���������,Q�WKHVH
VKDOORZ�ZDWHUV��NQRZQ� WR�EH�HQHUJHWLFDOO\� ULFK�DQG� WKH
REMHFW� RI� LQWHQVLYH� ILVKHU\� DFWLYLWLHV� DOO� \HDU� URXQG
�%UDGDw�HW�DO���������%UDGDw���������QHRQDWHV�ZHUH�FRQ�
FRPLWDQWO\� FDSWXUHG�� 6R�� SUHJQDQW� IHPDOHV� FRXOG� REYL�
RXVO\� ILQG� VXIILFLHQW� UHVRXUFHV� WR� QRXULVK� HPEU\RV
WKURXJKRXW� JHVWDWLRQ�� ZKLFK� LV� DOVR� WKH� FDVH� DV� IDU� DV
QHRQDWHV�JURZLQJ�UDSLGO\�GXULQJ� WKH� ILUVW�ZHHNV�RI� WKHLU
OLYHV�DUH�FRQFHUQHG�

+RZHYHU��JURZWK�RI�HPEU\RV�GXULQJ�JHVWDWLRQ�LV�VLJ�
QLILFDQWO\�KLJKHU�WKDQ�LQ�QHRQDWHV��VHH�)LJ������7KHVH�RE�
VHUYDWLRQV� ILUVWO\� FRQILUP� WKH� PRWKHU¤V� UROH� GXULQJ� HP�
EU\RQLF� GHYHORSPHQW� LQ� YLYLSDURXV� SODFHQWDO� VSHFLHV
�&DSDSp�HW�DO�������D��������6DwGL�HW�DO���������DQG�VHF�
RQGO\� WKDW� QHRQDWHV� ZHUH� QRW� SUREDEO\� H[SHULPHQWHG
IHHGHUV�GXULQJ�WKH�ILUVW�SHULRG�RI�WKHLU�H[WUD�XWHULQH�OLYHV�
DW�OHDVW��&DSDSp�HW�DO�������D��

&DSWXUHV� RI� QHDU�WHUP� IHPDOHV� RFFXUUHG� EHWZHHQ
0DUFK� DQG� -XO\�� DQG� DIWHU� WKLV� SHULRG� QR� QHDU�WHUP� IH�
PDOHV�ZHUH�FDSWXUHG�LQ�WKH�DUHD��7KHVH�GLVDSSHDUDQFH�LV
LPPHGLDWHO\� IROORZHG�E\�FDSWXUHV�RI�QHRQDWHV�EHWZHHQ
-XO\�DQG�2FWREHU��7KLV�VXJJHVWV�WKDW�SRVW�SDUWXP�IHPDOHV
PLJUDWHG�RII�VKRUH�WRZDUGV�GHHSHU�DUHDV��6LPLODU�SDWWHUQV
ZHUH�UHSRUWHG�E\�6SULQJHU��������������IRU�&��SOXPEHXV�
IURP� WKH�$WODQWLF�FRDVW�RI� WKH�8QLWHG�6WDWHV�RI�$PHULFD
DQG�WKH�*XOI�RI�0H[LFR�

)LJ�� ��� 7RWDO�0DVV� �70�� YV�� 7RWDO� /HQJWK� �7/�� UHODWLRQ�
VKLS�� H[SUHVVHG� LQ� ORJDULWKPLF� FR�RUGLQDWHV� IRU� QHDU�
WHUP� HPEU\RV� DQG� IRU� QHRQDWHV�&�� SOXPEHXV�� 7/� ZDV
PHDVXUHG� WR� WKH� QHDUHVW� PP� DQG� 70� WR� WKH� QHDUHVW
JUDPPH�
6O�� ��� 5D]PHUMH� PHG� FHORWQR� PDVR� �70�� LQ� FHORWQR
GROËLQR� �7/��� L]UDËHQR� Y� ORJDULWHPVNLK� NRRUGLQDWDK� ]D
VNRUDM� SRSROQRPD� UD]YLWH� ]DURGNH� LQ� UDYQR� VNRWHQH
RVHENH�VLYHJD�PRUVNHJD�SVD�&��SOXPEHXV��7/�MH�ELOD�L]�
PHUMHQD� GR� QDMEOLËMHJD� PLOLPHWUD�� 70� GR� QDMEOLËMHJD
JUDPD�
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1HYHUWKHOHVV��D�FRPSHWLWLRQ�SUHVVXUH�ZLWK� V\PSDWULF
FDUFKDUKLQLG�VSHFLHV�DQG�SUHGDWLRQ�E\�ODUJHU�VKDUNV�KDYH
EHHQ� FRQVLGHUDEO\� UHGXFHG� �&DSDSp�� ������ &DSDSp� HW
DO��� ����E�� %UDGDw� HW� DO��� ������ ������� DOWKRXJK� WKH\
FRXOG� QRW� EH� WRWDOO\� H[FOXGHG� �VHH� +HXSHO� 	� +XHWHU�
������&DVWUR��������

0RUHRYHU�� WKH� SHUPDQHQW� DQG� KLVWRULFDO� RFFXUUHQFH
RI� MXYHQLOHV� LQ� WKH�*XOI�RI�*DEqV� �VHH�7DEOH���� VKRZHG
WKDW�&��SOXPEHXV�UHSURGXFHG�DQG�GHYHORSHG�LQ�WKH�DUHD
�VHH� 6DwGL� HW� DO��� ������� 7KLV� VXJJHVWV� WKDW� WKH� *XOI� RI
*DEqV�FRXOG�EH�D�QXUVHU\�DUHD�IRU�WKH�VDQGEDU�VKDUN�

,Q�WKH�QRUWKHUQ�0HGLWHUUDQHDQ��$GULDWLF�6HD���MXYHQLOH
VSHFLPHQV� KDYH� EHHQ� FROOHFWHG� E\� /LSHM� HW� DO�� �������
ZKHUHDV�&RVWDQWLQL�	�$IIURQWH��������UHFRUGHG�QHRQDWHV
EHDULQJ� XPELOLFDO� VFDUV� DQG� UDQJLQJ� EHWZHHQ� ���� DQG
����FP�7/��0RUHRYHU��D�SUHJQDQW�IHPDOH����P�7/�DQG���
NJ�LQ�PDVV��ZDV�UHFRUGHG�LQ�WKH�VDPH�DUHD�E\�7UDYDJOLQL
������� LQ�&RVWDQWLQL�	�$IIURQWH���������2Q� WKH�EDVLV�RI
WKHVH� ILQGLQJV�� &RVWDQWLQL� 	� $IIURQWH� ������� VXJJHVWHG
£WKDW� WKH� QRUWKHUQ� $GULDWLF� 6HD� LV� DQ� LPSRUWDQW� QXUVHU\
JURXQG�IRU�&��SOXPEHXV¤��,Q�������ZKHQ�GH�6DEDWD�HW�DO�
������� REVHUYHG� MXYHQLOHV� &�� SOXPEHXV� DQG� SUHJQDQW
IHPDOHV� GXULQJ� WKHLU� GLYLQJ� RII� 7XUNH\�� D� IHPDOH� ZDV
ILOPHG� JLYLQJ� ELUWK�� 'H� 6DEDWD� HW� DO�� ������� VXJJHVWHG
WKDW�ED\�LQ�7XUNH\�ZDV�WKH�VLQJOH�NQRZQ�QXUVHU\�VLWH�WR
GDWH�DV�IDU�DV�WKH�0HGLWHUUDQHDQ�6HD�LV�FRQFHUQHG��+RZ�
HYHU�� WKH�PHUH�SUHVHQFH�RI�QHRQDWHV�RU�QHDU�WHUP�SUHJ�
QDQW� IHPDOHV� FRXOG� QRW� EH� FRQVLGHUHG� VXIILFLHQW� SD�
UDPHWHUV� LQ�RUGHU� WR�GHOLQHDWH� WKLV� DUHD�D� VKDUN�QXUVHU\
�VHH�&DVWUR��������
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)LJ�����/HQJWK�GLVWULEXWLRQ�RI�PDOH�DQG�IHPDOH�QHRQDWHV
RI�&��SOXPEHXV��H[DPLQHG�GXULQJ�WKH�SUHVHQW�VWXG\�
6O�� ��� 'ROËLQH� RVHENRY� REHK� VSRORY� UDYQR� VNRWHQLK
PODGLàHY�VLYLK�PRUVNLK�SVRY�&��SOXPEHXV��SUHXàHYDQLK
PHG�SULàXMRàR�UD]LVNDYR�

%HQ�7XYLD��������DQG�*DUULFN��������FRQVLGHUHG�WKH
5HG�6HD�D�VRXUFH�IRU�VRPH�0HGLWHUUDQHDQ�FDUFKDUKLQLGV�
VXFK� DV�&�� EUHYLSLQQD�DQG�&�� OLPEDWXV��+RZHYHU�� WKH\
GLG� QRW� FRPPHQW� RQ� WKH� RFFXUUHQFH� RI� &�� SOXPEHXV�

7KH�VDQGEDU�VKDUN�LV�UHODWLYHO\�DEXQGDQW�LQ�WKH�5HG�6HD
�*RKDU� 	�0D]KDU�� ������ %DUDQHV� 	�:HQGOLQJ�� ������
DQG�DV�SUHJQDQW�IHPDOHV�ZHUH�IRXQG�LQ�WKH�DUHD��%DUDQHV
	�:HQGOLQJ���������PLJUDWLRQV� WKURXJK� WKH�6XH]�&DQDO
UHPDLQ�GRXEWIXO��)XUWKHUPRUH��+HPLGD�HW�DO���������DQG
+HPLGD�	�&DSDSp��������UHSRUWHG�RQ�UHFHQW�RFFXUUHQFH
RI� FDUFKDUKLQLG� VSHFLHV� RII� WKH�$OJHULDQ�FRDVW�� RULJLQDW�
LQJ� IURP� WKH� HDVWHUQ� WURSLFDO� $WODQWLF� DQG� HQWHULQJ� WKH
0HGLWHUUDQHDQ� 6HD� WKURXJK� WKH� 6WUDLW� RI� *LEUDOWDU�� DQG
DPRQJ� WKHP� VDQGEDU� VKDUNV�ZHUH�PDLQO\� UHFRUGHG��$Q
$WODQWLF� VRXUFH� IRU�&��SOXPEHXV� UHTXLUHV� IXUWKHU� FRQILU�
PDWLRQ�� EXW� DV� WKHVH� UHFRUGV� ZHUH� UHFRUGHG� RQO\� UH�
FHQWO\�� WKH\� FDQQRW� H[SODLQ� WKH� HDUO\� DEXQGDQFH� RI�&�
SOXPEHXV� LQ� WKH�*XOI�RI�*DEqV��%\�FRQWUDVW��D�7XQLVLDQ
VRXUFH�IRU�VDQGEDU�VKDUNV�IRU�RWKHU�0HGLWHUUDQHDQ�DUHDV�
VXFK�DV�WKH�$GULDWLF�6HD��UHPDLQV�D�VXLWDEOH�K\SRWKHVLV�
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)LJ�� ��� �$�� 0RQWKO\� GLVWULEXWLRQ� RI� QHRQDWH� &�� SOXP�
EHXV��H[DPLQHG�GXULQJ� WKH�SUHVHQW� VWXG\�EHWZHHQ� -XO\
DQG�2FWREHU�� �%��0RQWKO\�GLVWULEXWLRQ�RI�&�� SOXPEHXV
PDOH�DQG�IHPDOH�QHRQDWHV��H[DPLQHG�GXULQJ�WKH�SUHVHQW
VWXG\�EHWZHHQ�-XO\�DQG�2FWREHU�
6O������$��0HVHàQD�UD]SRUHGLWHY�UDYQR�VNRWHQLK�RVHENRY
VLYLK�PRUVNLK�SVRY�&��SOXPEHXV��SUHXàHYDQLK�PHG�MXOL�
MHP� LQ� RNWREURP�� �%�� 0HVHàQD� UD]SRUHGLWHY� UDYQR
VNRWHQLK�RVHENRY�PRÉNHJD�LQ�ËHQVNHJD�VSROD�VLYLK�PRU�
VNLK�SVRY�&��SOXPEHXV��SUHXàHYDQLK�PHG�MXOLMHP�LQ�RN�
WREURP�
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*$%(É.,�=$/,9��65('1-(�65('2=(0/-(���5$=012Ë(9$/12
2.2/-(�6,9(*$�0256.(*$�36$�&$5&+$5+,186�3/80%(86
�1$5'2���������&+21'5,&+7+<(6��&$5&+$5+,1,'$(�

0RKDPHG�1HMPHGGLQH�%5$'$µ�	�%nFKLU�6$µ',
,QVWLWXW�1DWLRQDO�GHV�6FLHQFHV�HW�7HFKQRORJLHV�GH�OD�0HU��&HQWUH�GH�6ID[�������6ID[��%��3��������7XQLVLD

(�PDLO��PHGQHMPHGGLQH�EUDGDL#LQVWP�UQUW�WQ

$EGHUUDKPDQ�%28$µ1
)DFXOWp�GHV�6FLHQFHV�GH�6ID[�������6ID[��7XQLVLD

2OLYLHU�*8e/25*(7�	�&KULVWLDQ�&$3$3e
/DERUDWRLUH�G
,FKW\RORJLH��FDVH������8QLYHUVLWp�0RQWSHOOLHU�,,��6FLHQFHV�HW�7HFKQLTXHV�GX�/DQJXHGRF��)��������0RQWSHOOLHU�FHGH[����

)UDQFH

329=(7(.

5D]LVNDYH��RSUDYOMHQH�PHG�OHWRPD������LQ������Y�*DEHÈNHP�]DOLYX��7XQL]LMD��VUHGQMH�6UHGR]HPOMH���VR�DYWRUMHP
RPRJRßLOH��GD�VR�SUHXßLOL�ÈWLULQDMVW�EUHMLK�VDPLF�VLYHJD�PRUVNHJD�SVD�&DUFKDUKLQXV�SOXPEHXV��1DUGR��������V����ÊH
VNRUDM�SRSROQRPD�UD]YLWLPL�]DURGNL�LQ�����UDYQR�VNRWHQLPL�RVHENL��V�SRSRURGQR�EUD]JRWLQR�QD�KUEWX��5D]PHUMH�PHG
FHORWQR�PDVR�LQ�FHORWQR�GROÊLQR�SUL�VNRWHQLK�RVHENLK�MH�ELOR�SUHPRVRUD]PHUQR��0ODGLßH�VLYHJD�PRUVNHJD�SVD� MH�Y
FHORWQHP�REPRßMX�PRJRßH�QDMWL�RE�YVDNHP�OHWQHP�ßDVX��7D�RSDÊDQMD�GDMHMR�PLVOLWL��GD�MH�YUVWD�QDÈOD�XVWUH]QH�RNR�
OMVNH�UD]PHUH�]D�UD]YRM� LQ� UD]PQRÊHYDQMH�Y� WHK�YRGDK��%UHMH� VDPLFH� WX� URMHYDMR�PHG�PDUFHP� LQ� MXOLMHP��*DEHÈNL
]DOLY� MH�REPRßMH�� Y�NDWHUHP� VH� MH�QDMEUÊ� UD]YLOD� WUDMQRVWQD� SRSXODFLMD� VLYHJD�PRUVNHJD� SVD�� LQ� EL� XWHJQLO� ELWL� WXGL
SRPHPEQR�VUHGR]HPVNR�UD]PQRÊHYDOQR�RNROMH�]D�WR�YUVWR�

.OMXÞQH�EHVHGH��&KRQGULFKWK\HV��&DUFKDUKLQXV�SOXPEHXV��UD]PQRÌHYDOQR�RNROMH��*DEHÊNL�]DOLY��WXQL]LMVND�REDOD�
VUHGQMH�6UHGR]HPOMH

5()(5(1&(6

%DUDQHV�� $��	� -��:HQGOLQJ� �������� 7KH� HDUO\� VWDJHV� RI
GHYHORSPHQW� LQ� &DUFKDUKLQXV� SOXPEHXV�� -�� )LVK� %LRO��
������������
%DVV�� $�� -��� -�� '�� '
$XEUH\� 	� 1�� .LVWQDVDP\� �������
6KDUNV�RI�WKH�(DVW�FRDVW�RI�6RXWKHUQ�$IULFD��,,,��7KH�JHQXV
&DUFKDUKLQXV� �&DUFKDUKLQLGDH��� ,QYHVW�5HS��2FHDQ��5HV�
,QVW�������������
%HQ�2WKPDQ�� 6�� �������� /H� VXG� WXQLVLHQ� �JROIH� GH� *D�
EqV��� K\GURORJLH�� VpGLPHQWRORJLH�� IDXQH� HW� IORUH�� 3K�'�
7KHVLV��8QLYHUVLW\�RI�7XQLV��7XQLVLD������SS�
%HQ�7XYLD��$�� �������� 5HG� 6HD� ILVKHV� UHFHQWO\� IRXQG� LQ
WKH�0HGLWHUUDQHDQ��&RSHLD����������������
%UDGDt��0��1����������'LYHUVLWp�GX�SHXSOHPHQW�LFKW\TXH
HW�FRQWULEXWLRQ�j� OD�FRQQDLVVDQFH�GHV� VSDULGpV�GX�JROIH
GH�*DEqV��3K�'��7KHVLV��8QLYHUVLW\�RI�6ID[�7XQLVLD�����
SS�
%UDGDL��0��1���0��*KRUEHO�� $�� %RXDLQ�� 2�� -DUERXL�� $�
:DQQHV�*KRUEHO� 	� /�� 0QLI� �������� /D� SrFKH� FzWLqUH
GDQV� OH�JRXYHUQRUDW�GH�6ID[��DVSHFWV�VRFLR�pFRQRPLTXH
HW� WHFKQLTXH�� (FRELRORJLH� GH� FHUWDLQV� SRLVVRQV�� 5DS�
)RQG��5HFK��6FLHQW������SS�

%UDGDt�� 0�� 1��� %�� 6DtGL�� 0�� *KRUEHO�� $�� %RXDtQ�� 2�
*XmORUJHW�	�&��&DSDSm���������2EVHUYDWLRQV�VXU�OHV�UH�
TXLQV�GX�JROIH�GH�*DEqV� �7XQLVLH�PpULGLRQDOH��0pGLWHU�
UDQpH�FHQWUDOH���0pVRJpH������������
%UDGDt��0��1���-��3��4XLJQDUG��$��%RXDtQ��2��-DUERXL��$�
2XDQQHV�*KRUEHO��/��%HQ�$EGDOODK��-��=DRXDOL�	�6��%HQ
6DOHP� �������� ,FKW\RIDXQH� DXWRFKWRQH� HW� H[RWLTXH� GHV
FzWHV� WXQLVLHQQHV�� UHFHQVHPHQW� HW� ELRJpRJUDSKLH�� &\�
ELXP�����������������
%ULGJH��1��)���'��0F�.D\�	�*��1HZWRQ���������%LRORJ\
RI�WKH�RUQDWH�DQJHO�VKDUN��6TXDWLQD�WHUJRFHOODWD��IURP�WKH
*UHDW�$XVWUDOLDQ�%LJKW��0DU��)UHVKZ��5HV���������������
&DSDSm��&�� ��������2EVHUYDWLRQV�VXU� OD� VH[XDOLWp�� OD� UH�
SURGXFWLRQ�HW� OD� IpFRQGLWp�GH���6pODFLHQV�YLYLSDUHV�SOD�
FHQWDLUHV�GHV�FzWHV�WXQLVLHQQHV��$UFK��,QVW��3DVWHXU�7XQLV�
���������������
&DSDSm��&����������1RXYHOOHV�GRQQpHV�VXU�OD�PRUSKROR�
JLH� HW� OD� ELRORJLH� GH� OD� UHSURGXFWLRQ� GH� &DUFKDUKLQXV
SOXPEHXV� �1DUGR�� ������ �3LVFHV�� &DUFKDUKLQLGDH�� GHV
FzWHV�WXQLVLHQQHV��,QY��3HVT��������������
&DSDSm�� &�� �������� /HV� 6pODFLHQV� GHV� FzWHV� PpGLWHU�
UDQpHQQHV�� DVSHFWV� JpQpUDX[�GH� OHXU� pFRORJLH� HW� H[HP�
SOHV�GH�SHXSOHPHQWV��2FpDQLV�����������������
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&DSDSm�� &��� -�� 3��4XLJQDUG�	� -��0HOOLQJHU� ��������5H�
SURGXFWLRQ�DQG�GHYHORSPHQW�RI�WZR�DQJHO�VKDUNV��6TXD�
WLQD� VTXDWLQD� DQG� 6�� RFXODWD� �3LVFHV�� 6TXDWLQLGDH��� RII
7XQLVLDQ�FRDVWV��VHPL�GHOD\HG�YLWHOORJHQHVLV��ODFN�RI�HJJ
FDSVXOH�DQG�OHFLWKRWURSK\��-��)LVK�%LRO���������������
&DSDSm��&���$��$��6HFN��$��*XH\H�1GLD\H��<��'LDWWD�	
0�� 'LRS� �������� 5HSURGXFWLYH� ELRORJ\� RI� WKH� VPRRWK�
EDFN� DQJHOVKDUN�� 6TXDWLQD� RFXODWD� �(ODVPREUDQFKLL�
6TXDWLQLGDH���IURP�WKH�FRDVW�RI�6HQHJDO��HDVWHUQ�WURSLFDO
$WODQWLF���-��0DU��%LRO��$VVRF��8��.���������������
&DSDSm��&���2��*XmORUJHW��&��5H\QDXG��$��0DUTXnV��-��/�
%RXFKHUHDX�	�-��=DRXDOL������D���(IIHFWV�RI�UHSURGXFWLYH
IDFWRUV� RQ� LQWHUUHODWLRQVKLSV� DPRQJ� WKUHH� GHHS� ZDWHU
VKDUNV� IURP� QRUWKHUQ� 7XQLVLD� �&HQWUDO� 0HGLWHUUDQHDQ��
$QQDOHV�6HU��+LVW��1DW������������������
&DSDSm��&���)��+HPLGD��$��$��6HFN��<��'LDWWD��2��*Xm�
ORUJHW�	�-��=DRXDOL� �����E���'LVWULEXWLRQ�DQG�UHSURGXF�
WLYH� ELRORJ\� RI� WKH� VSLQQHU� VKDUN�� &DUFKDUKLQXV� EUH�
YLSLQQD��0�OOHU�DQG�+HQOH���������&KRQGULFKWK\HV��&DU�
FKDUKLQLGDH���,VU��-��=RRO������������������
&DSDSm�� &��� $�� $�� 6HFN�� <�� 'LDWWD�� &�� 5H\QDXG�� )�
+HPLGD� 	� -�� =DRXDOL� �������� 5HSURGXFWLYH� ELRORJ\� RI
WKH� EODFNWLS� VKDUN�� &DUFKDUKLQXV� OLPEDWXV� �&KRQGULFK�
WK\HV��&DUFKDUKLQLGDH��RII�ZHVW�DQG�QRUWK�$IULFDQ�FRDVWV�
&\ELXP�����������������
&DSDSm��&���<��'LDWWD��$��$��6HFN��2��*XmORUJHW��-��%HQ
6RXLVVL� 	� -�� =DRXDOL� �������� 5HSURGXFWLRQ� RI� WKH� VDZ�
EDFN� DQJHOVKDUN� 6TXDWLQD� DFXOHDWD� �&KRQGULFKWK\HV�
6TXDWLQLGDH�� RII� 6HQHJDO� DQG� 7XQLVLD�� &\ELXP�� ������
��������
&DVWUR�� -�� ,�� �������� 7KH� VKDUN� QXUVHU\� RI� %XOOV� %D\�
6RXWK�&DUROLQD��ZLWK�D�UHYLHZ�RI�WKH�VKDUNV�QXUVHULHV�RI
WKH� VRXWKHDVWHUQ� FRDVW� RI� WKH� 8QLWHG� 6WDWHV�� (QY�� %LRO�
)LVK������������
&RVWDQWLQL��0��	�0��$IIURQWH� ��������1HRQDWDO� DQG� MX�
YHQLOH�VDQGEDU�VKDUNV�LQ�WKH�QRUWKHUQ�$GULDWLF�6HD��-��)LVK
%LRO������������������
GH� 6DEDWD�� (��� 6�� &Ov�� 0�� 0RGHQD� 	� /�� $JLR� �������
6KDUNV�� WKH� ILUVW� UHVHDUFK� LQ� WKH� ZLOG� LQ� WKH� 0HGLWHUUD�
QHDQ� 6HD�� KWWS���ZZZ�VHD�VWRULHV�QHW�WXUFKLD����HQJ�
KWPO�
*DUULFN��-��$��)����������6KDUNV�RI� WKH�JHQXV�&DUFKDUKL�
QXV�� 12$$� 7HFKQLFDO� 5HSRUW�� 10)6� &LUFXODU�� Q�� ���
����SS�
*RKDU��+�� $�� )�� 	� )��0��0D]KDU� �������� 7KH� (ODVPR�
EUDQFKV�RI� WKH�QRUWK�ZHVWHUQ�5HG� 6HD�� 3XEO��0DU�� %LRO�
6WQ��$O�*KDUGDTD������������
+HPLGD��)��	�&��&DSDSm� ��������2EVHUYDWLRQV�RQ�EOXH
VKDUNV��3ULRQDFH�JODXFD��/����������&KRQGULFKWK\HV��&DU�
FKDUKLQLGDH���IURP�WKH�$OJHULDQ�FRDVW��VRXWKHUQ�0HGLWHU�
UDQHDQ���-��0DU��%LRO��$VV��8��.������������������

+HPLGD��)���5��6HULGML��1��/DELGL��-��%HQVDFL�	�&��&DSDSm
�������� 1HZ� GDWD� RQ� &DUFKDUKLQXV� VSS�� �&KRQGULFK�
WK\HV�� &DUFKDUKLQLGDH�� IURP� RII� WKH� $OJHULDQ� FRDVW
�VRXWKHUQ�0HGLWHUUDQHDQ���$FWD�$GULDW�������������
+HXSHO�� 0�� 5�� 	� 5�� (�� +XHWHU� �������� ,PSRUWDQFH� RI
SUH\�GHQVLW\� LQ� UHODWLRQ� WR� WKH� SDWWHUQ�PRYHPHQW� RI� MX�
YHQLOHV�EODFNWLS�VKDUNV��&DUFKDUKLQXV�OLPEDWXV��ZLWKLQ�D
FRDVWDO�QXUVHU\�DUHD��0DU��)UHVKZ��5HV������������������
/LSHM��/���7��0DNRYHF��$��6ROGR�	�9��ÈLÉD� ��������5HF�
RUGV� RI� WKH� VDQGEDU� VKDUN� &DUFKDUKLQXV� SOXPEHXV
�1DUGR��������LQ�WKH�*XOI�RI�7ULHVWH��1RUWKHUQ�$GULDWLF��
$QQDOHV�6HU��+LVW��1DW������������������
1DWDQVRQ��/�� -��	�0��&DLOOLHW� ��������5HSURGXFWLRQ�DQG
GHYHORSPHQW�RI�WKH�3DFLILF�DQJHOVKDUN��6TXDWLQD�FDOLIRU�
QLFD��RII�6DQWD�%DUEDUD��&DOLIRUQLD��&RSHLD�������������
3LHWVFKPDQQ��9���������� ,FKW\RORJLVFKH��(UJHEQLVV�HLQHU
5HLVH� QDFK� ,VODQG� XQG� GLH� $WODQWLVFKH� .RVWH� YRQ� 0D�
URNNR�XQG�GLH�ZHVWOLFK�KDOIWH�GHV�0LWWHOPHHUHV��$QQ��.�
.��1DW��+LVW��+RIPXVHXPV��S���������
3RVWHO�� (�� �������� 6XU� TXHOTXHV� FDSWXUHV� HW� pFKRXDJHV
G
DQLPDX[�UDUHV�HQ�7XQLVLH��%XOO��6WQ��2FpDQRJU��3rFKH
6DODPPEz������������
3RVWHO�� (�� �������� /HV� DIILQLWpV� WURSLFDOHV� GH� OD� IDXQH
LFKW\RORJLTXH� GX� JROIH� GH�*DEqV�� %XOO�� 6WQ�� 2FpDQRJU�
3rFKH�6DODPPEz������������
3RVWHO�� (�� �������� 6XU� OD� SUpVHQFH� GH�&DUFKDURGRQ� FDU�
FKDULDV� �/���������GDQV� OHV�HDX[� WXQLVLHQQHV��%XOO��0XV�
1DWO��+LVW��1DW��������������������
4XLJQDUG�� -�� 3��	�&��&DSDSm� �������� /LVWH� FRPPHQWpH
GHV� 6pODFLHQV� GH� 7XQLVLH�� %XOO�� 6WQ�� 2FpDQRJU�� 3rFKH
6DODPPEz����������������
6DtGL��%���0��1��%UDGDt��	�$��%RXDtQ� ��������/D�SrFKH
GHV�UHTXLQV�GDQV�OD�UpJLRQ�GX�JROIH�GH�*DEqV��%XOO��,QVW�
1DWO�� 6FL�� 7HFK�� 2FHDQRJU�� 3rFKH� 6DODPPEz�� QXPpUR
VSpFLDO�����������
6DtGL��%���0��1��%UDGDt��$��%RXDtQ��2��*XmORUJHW�	�&�
&DSDSm�� �������� 5HSURGXFWLYH� ELRORJ\� RI� WKH� VDQGEDU
VKDUN�� &DUFKDUKLQXV� SOXPEHXV� �&KRQGULFKWK\HV�� &DU�
FKDUKLQLGDH��IURP�WKH�*XOI�RI�*DEqV��6RXWKHUQ�7XQLVLDQ�
&HQWUDO�0HGLWHUUDQHDQ���$FWD��$GULDW����������������
6SULQJHU��6����������1DWXUDO�KLVWRU\�RI�WKH�VDQGEDU�VKDUN
(XODPLD�PLOEHUWL��)LVK��%XOO��)LVK�:LOGO��6HUY�������������
6SULQJHU�� 6�� �������� 6RFLDO� RUJDQL]DWLRQ� RI� VKDUN� SRSX�
ODWLRQV�� ,Q��*LOEHUW�� 3��:���5�� )��0DWKHVRQ�	�'��3��5DOO
�HGV����6KDUNV��6NDWHV�DQG�5D\V�-RKQ�+RSNLQV�3UHVV��%DO�
WLPRUH��S����������
6WHYHQV��-��'��	�.��-��0F�/RXJKOLQ���������'LVWULEXWLRQ�
VL]H�DQG�VH[�FRPSRVLWLRQ��UHSURGXFWLYH�ELRORJ\�DQG�GLHW
RI�VKDUNV�IURP�1RUWKHUQ�$XVWUDOLD��$XVW�� -��0DU��)UHVKZ�
5HV��������������
:DWVRQ��*��	�0��-��6PDOH���������5HSURGXFWLYH�ELRORJ\
RI� VKRUWQRVH� VSLQ\�GRJILVK��6TXDOXV�PHJDORSV�� IURP� WKH
$JXOKDV�%DQN��6RXWK�$IULFD��0DU��)UHVKZ��5HV�����������
����


