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+H[DQFKXV� JULVHXV� �%RQQDWHUUH�� ������ LV� D� UDUH� E\�FDWFK� VSHFLHV� LQ� 7XUNLVK� ZDWHUV�� $XWKRU� SUHVHQWV� WRWDO
OHQJWK�ZHLJKW�UHODWLRQVKLS�RI�+��JULVHXV�FDSWXUHG�LQ�7XUNLVK�ZDWHUV��6L[JLOO�VKDUNV�DUH�FDSWXUHG�PRVWO\�EHWZHHQ�6HS�
WHPEHU�DQG�0DUFK��DQG�SHDNHG�LQ�)HEUXDU\�DV�ZHOO�DV�LQ�-XO\��DOWKRXK�RQO\�H[FHSWLRQDOO\��Q� �����LQ�ERWK�PRQWKV��
ZKHQ�ILVKLQJ�LV�SURKLELWHG�LQ�7XUNLVK�VHDV��7KH�PDLQ�VRXUFH�RI�VL[JLOO�VKDUNV��FDSWXUHG�LQ�WKH�ILVKLQJ�SURKLELWHG�VHD�
VRQ�� DUH� WKH� LOOHJDOO\�RSHUDWHG�ERWWRP�WUDZOHUV� DQG�SXUVH�VHLQHUV��ZKLFK� ODQG� WKH� LQFLGHQWDOO\� FDSWXUHG� VSHFLPHQV
RQO\�IRU�GLVSOD\�DQG�PHGLD�LQWHUHVW��7KLV�IDFW�LQGLFDWHV�D�SHUVLVWLQJ�ILVKLQJ�SUHVVXUH�RQ�+��JULVHXV�WKURXJKRXW�WKH�\HDU�
6L[JLOO�VKDUNV�ZHUH�SULPDUO\�FDSWXUHG�E\�SXUVH�VHLQHUV��%RQ\�ILVKHV�ZHUH�WKH�PDLQ�SUH\�LWHPV�DQG�IRXQG�LQ�WKH���RI
���VWRPDFKV��������7KH�VH[�UDWLR�LV���������LQ�IDYRXU�RI�IHPDOHV��7KLV�QXPHULFDO�GRPLQDQFH�RI�IHPDOHV�PD\�LQGLFDWH
VRPH� IRUP� RI� VH[� VHJUHJDWLRQ�� DOWKRXJK� VHYHUDO� DGXOWV� ZRXOG� EH� UHTXLUHG� EHIRUH� DQ\� VXFK� FRQFOXVLRQ� FRXOG� EH
GUDZQ�

.H\�ZRUGV��+H[DQFKXV�JULVHXV��VL[JLOO�VKDUN��GLVWULEXWLRQ��ELRORJ\��7XUNLVK�VHDV��E\�FDWFK
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+H[DQFKXV�JULVHXV��%RQQDWHUUH��������o�XQD�VSHFLH�FKH�GL�UDGR�YLHQH�FDWWXUDWD�LQYRORQWDULDPHQWH�LQ�DFTXH�WXU�
FKH��/¢DXWRUH�SUHVHQWD�LO�UDSSRUWR�IUD�OXQJKH]]D�WRWDOH�H�SHVR�QHJOL�HVHPSODUL�GL�VTXDOR�FDSRSLDWWR�FDWWXUDWL�QHO�PDUH
GHOOD�7XUFKLD��4XHVWL�VTXDOL�VRQR�VWDWL�FDWWXUDWL�LQ�SUHYDOHQ]D�WUD�VHWWHPEUH�H�PDU]R��FRQ�XQ�SLFFR�QHO�PHVH�GL�IHE�
EUDLR�H� WDOYROWD� D� OXJOLR��TXDQGR� OD�SHVFD�o� DGGLULWWXUD�SURHELWD��/D�FDWWXUD�GL�TXHVWD� VSHFLH� QHO� SHULRGR� LQ� FXL� OD
SHVFD�QRQ�o�FRQVHQWLWD��DYYLHQH� LQ�SUHYDOHQ]D�FRQ� OH� UHWL�D� VWUDVFLFR��*OL�HVHPSODUL�YHQJRQR�SRL�HVSRVWL� VXOOD� WHU�
UDIHUPD�FRPH�DWWUD]LRQH�H�SHU�LO�JUDQGH�LQWHUHVVH�GHL�PHGLD��4XHVWL�GDWL�GLPRVWUDQR�FKH�+��JULVHXV�o�VRWWRSRVWR�D�XQD
IRUWH�SUHVVLRQH�GL�SHVFD�GXUDQWH�WXWWR�O¢DQQR��,Q���GL����VWRPDFL�GL�TXHVWD�VSHFLH�HVDPLQDWL�VRQR�VWDWL�ULWURYDWL�SHVFL
RVVHL��FKH�VHPEUDQR�HVVHUH�OH�SUHGH�SL|�DPELWH��,O�UDSSRUWR�IUD�L�VHVVL�o�ULVXOWDWR�GL���������D�IDYRUH�GHOOH�IHPPLQH��/D
GRPLQDQ]D�GHOOH� IHPPLQH� ID�VXSSRUUH�XQD� IRUPD�GL�VHJUHJD]LRQH�VHVVXDOH��7DOH� LSRWHVL�SRWUHEEH�YHQLU�FRQIHUPDWD
FRQ�XQ�QXPHUR�PDJJLRUH�GL�HVHPSODUL�DGXOWL�HVDPLQDWL�

3DUROH�FKLDYH��+H[DQFKXV�JULVHXV��VTXDOR�FDSRSLDWWR��GLVWULEX]LRQH��ELRORJLD��DFTXH�WXUFKH��FDWWXUD�LQYRORQWDULD
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7KH�EOXQWQRVH�VL[JLOO�VKDUN��+H[DQFKXV�JULVHXV��%RQ�
QDWHUUH�� ������� LV� D� ODUJH��ZLGH�UDQJLQJ�� EHQWKLF� RU� SH�
ODJLF�GHHS�VHD�VKDUN�RI�VXEDUFWLF��WHPSHUDWH�DQG�WURSLFDO
VHDV��OLYLQJ�RYHU�LQVXODU�DQG�FRQWLQHQWDO�VKHOYHV�DQG�XS�
SHU�VORSHV��&RPSDJQR��������� IURP�WKH�VXUIDFH�WR�����
P��=KDQ�HW�DO���������LQ�(EHUW���������,WV�SUHVHQFH�LQ�WKH
0HGLWHUUDQHDQ�6HD�DV�ZHOO�DV�LQ�WKH�DGMDFHQW�ZDWHUV�KDV
EHHQ�ZHOO�GRFXPHQWHG�LQ�VSHFLILF�VWXGLHV�RQ�WKH�VSHFLHV
�H��J��%DUUXOO�	�0DWH��������&DSDSp�HW�DO��������������
.DEDVDNDO�� ������ ������ ������� DV� ZHOO� DV� LQ� JHQHUDO
LFKWK\RORJLFDO� �&DUXV�� ����������� 5LHGO�� ������ %RHVH�
PDQ�� ������ %LOHFHQRJÙ OX� HW� DO��� ������ DQG� VHYHUDO� UH�
JLRQDO� ZRUNV� VXFK� DV� E\� &DSDSp� ������� RII� 7RXORQ�
4XLJQDUG� 	� &DSDSp� ������� LQ� 7XQLVLD�� %DUUXOO� HW� DO�
�������LQ�&DWDODQ�ZDWHUV��/LSHM�HW�DO���������LQ�WKH�$GUL�
DWLF�6HD��7RUWRQHVH� �������DQG�%LQL� ������� LQ� ,WDO\��&X�
JLQL� 	� 'H� 0DGGDOHQD� ������� RII� 3HVFDUD� �,WDO\��� %HQ�
7XYLD��������DQG�*RODQL��������LQ�,VUDHO��DQG�.DEDVDNDO
	�.DEDVDNDO��������LQ�WKH�QRUWKHUQ�$HJHDQ�6HD�

$OWKRXJK� QR� WDUJHWHG� ILVKHU\� LV� FDUULHG� RXW� RQ� +�
JULVHXV� LQ�7XUNLVK�ZDWHUV�� LW� LV� DFFLGHQWDOO\� FDSWXUHG�E\
ILVKHUPHQ��/LNH�PDQ\�RWKHU� VKDUNV�RFFXUULQJ� LQ�7XUNLVK
ZDWHUV��VWXG\�RI�+��JULVHXV�KDV�EHHQ�QHJOHFWHG�LQ�IDYRXU
RI� PRUH� FRPPHUFLDOO\� LPSRUWDQW� ERQ\� ILVKHV� IRU� PDQ\
\HDUV�� 'XH� WR� WKH� GUDVWLF� GHFOLQH� LQ� VWRFNV� RI� PDQ\
FRPPHUFLDO� ERQ\� ILVKHV� GXULQJ� WKH� ODVW� WZR� GHFDGHV�
WKHUH�KDV�EHHQ�D�WHQGHQF\�IRU�FRQVLGHULQJ�WKH�VKDUNV�DV
WDUJHWHG�VSHFLHV�LQ�PDULQH�ILVKHU\��.DEDVDNDO�	�.DEDVD�
NDO�� �������+RZHYHU�� WKH� REYLRXV� SDXFLW\� RI� QHFHVVDU\

LQIRUPDWLRQ� RQ� WKH� OLIH� KLVWRU\� SDUDPHWHUV� DQG� SRSXOD�
WLRQ�G\QDPLFV�RI�PDQ\� VSHFLHV��FRPSOLFDWHV� WKH� LPSOH�
PHQWDWLRQ�RI� UHJXODWRU\�PHDVXUHV�RQ�VKDUN� ILVKHU\��7KLV
FLUFXPVWDQFH�� LQ� WXUQ�� FRPSOLFDWHV� WKH� FRQVHUYDWLRQ� RI
VKDUNV��LQFOXGLQJ�+��JULVHXV�LQ�7XUNLVK�ZDWHUV�

,Q� RUGHU� WR� FUHDWH� D� GDWDEDVH� RQ� VKDUNV� RI� 7XUNLVK
ZDWHUV�� WKH� ,FKWK\RORJLFDO� 5HVHDUFK� 6RFLHW\� �,56�� KDV
EHHQ� FDUU\LQJ� RXW� UHJXODU� VXUYH\V� RQ� VKDUNV�� LQFOXGLQJ
+��JULVHXV�� VLQFH������� ,Q� D� UHFHQW� VWXG\�RQ�+�� JULVHXV
FDUULHG� RXW� E\� ,56�� .DEDVDNDO� ������� UHSRUWHG� GDWD� RQ
UHSURGXFWLYH�ELRORJ\�DQG�VWRPDFK�FRQWHQWV�RI����VSHFL�
PHQV�FDSWXUHG�E\�FRPPHUFLDO�ILVKLQJ�YHVVHOV��%DVHG�RQ
WKH� FDSWXUHV� RI� WZR� VSHFLPHQV�� RQH� LQ� SUHERVSKRULF
ZDWHUV� �.DEDVDNDO�������� FDVH�1R�� ���� DQG�RQH�RII� WKH
FRDVW�RI�%DUWÕQ� �FHQWUDO�SDUW�RI�7XUNLVK�%ODFN�6HD�FRDVW�
.DEDVDNDO���������WKH�DXWKRU�VXJJHVWHG�WKDW�WKH�GLVWULEX�
WLRQ�RI�+��JULVHXV�PD\�KDYH�H[WHQGHG�WR�WKH�%ODFN�6HD�

$IWHU� WKH� SLRQHHULQJ� VWXG\�E\�.DEDVDNDO� �������� WKH
RQJRLQJ� UHVHDUFK� RQ� WKH� ELR�HFRORJ\� RI�+�� JULVHXV� UH�
YHDOHG� WKH� FDSWXUH� RI� IXUWKHU� ��� VSHFLPHQV�� PRVWO\
ODQGHG�E\�WKH�FRPPHUFLDO�ILVKLQJ�IOHHW�DORQJ�WKH�$QDWR�
OLDQ�FRDVW�� ,Q�WKH�SUHVHQW�VWXG\��FDVH�VWRULHV�RI� WKHVH���
VSHFLPHQV� DUH� SUHVHQWHG�� )XUWKHUPRUH�� OHQJWK�ZHLJKW
UHODWLRQVKLS� RI�+�� JULVHXV� IURP� 7XUNLVK� ZDWHUV� LV� JLYHQ
IRU� WKH� ILUVW� WLPH��EDVHG�RQ� WKH� UHFRUGHG�GDWD�RI� D� VXE�
JURXS�RI�VSHFLPHQV��Q� ������EDVHG�RQ�WKH�GDWD�RI�.DED�
VDNDO� �������DQG� WKH� UHFHQW���� VSHFLPHQV��7KH� VHDVRQ�
DOLW\�RI�+��JULVHXV�FDSWXUHV�IURP�7XUNLVK�ZDWHUV�LV�JLYHQ
EDVHG�RQ�WKH�GDWD�RI����VSHFLPHQV��7KH�SUHVHQW�VWDWXV�RI
VL[JLOO�VKDUN�ILVKHU\�LQ�7XUNLVK�ZDWHUV�LV�DOVR�GLVFXVVHG�

)LJ�����0DS� LQGLFDWLQJ� WKH� ILVKLQJ� ORFDOLWLHV�RI����VSHFLPHQV�RI�+��JULVHXV�� FDSWXUHG�EHWZHHQ������DQG������E\
PHDQV�RI�YDULRXV�ILVKLQJ�YHVVHOV�DORQJ�7XUNLVK�FRDVW��1XPEHUV�RQ�WKH�PDS�DUH�VDPH�DV�FDVH�1RV��LQ�7DEOH���
6O�����3RPRUVND�NDUWD�]� ORNDFLMDPL�Y]GROË�WXUÉNH�REDOH��QD�NDWHULK� MH�ELOR�PHG�OHWRPD������LQ������]�UD]OLàQLPL
ULELÉNLPL�SORYLOL�XMHWLK����PRUVNLK�SVRY�ÉHVWHURÉNUJDUMHY�+��JULVHXV��ÈWHYLONH�QD�SRPRUVNL�NDUWL�VR�LVWH�NRW�Y�SUYHP
VWROSFX�7DEHOH���
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7KH�SUHVHQW�VWXG\�LV�SDUW�RI�DQ�H[WHQVLYH�LQYHVWLJDWLRQ
RQ�WKH�GLVWULEXWLRQ�DQG�ELR�HFRORJLFDO�DVSHFWV�RI�+H[DQ�
FKXV� JULVHXV� IURP� 7XUNLVK�ZDWHUV��ZKLFK� KDV� EHHQ� FDU�
ULHG�RXW�VLQFH�������,QIRUPDWLRQ�RQ�WKH�EOXQWQRVH�VL[JLOO
VKDUNV�KDV�EHHQ�REWDLQHG�IURP�WKH�IROORZLQJ�VRXUFHV���D�
H[DPLQDWLRQ�RI�WKH�VSHFLPHQV�ODQGHG�DW�ILVKLQJ�SRUWV���E�
H[DPLQDWLRQ�RI� WKH�SUHVHUYHG� VSHFLPHQV�� MDZV�RU� WHHWK�
ZKLFK�DUH�NHSW�LQ�SXEOLF�PXVHXPV�RU�SULYDWH�FROOHFWLRQV�
DQG� �F�� UHYLHZ� RI� WKH� DUWLFOHV� RQ� WKH� EOXQWQRVH� VL[JLOO
VKDUN�� SXEOLVKHG� LQ� VFLHQWLILF� MRXUQDOV�� QHZVSDSHUV� RU
ILVKLQJ� PDJD]LQHV�� :KHQHYHU� SRVVLEOH�� WKH� IROORZLQJ
GDWD� KDYH� EHHQ� UHFRUGHG� IRU� HYHU\� FDSWXUHG� VSHFLPHQ�
WRWDO� OHQJWK� �727�� &RPSDJQR�� ������� ZHLJKW� �:��� VH[�
ORFDOLW\�RI�FDSWXUH��GHSWK�RI�FDSWXUH�DQG�GDWH�RI�FDSWXUH�

/HQJWK�ZHLJKW� UHODWLRQVKLS� RI� ��� VSHFLPHQV�� ZKRVH
OHQJWK� DQG�ZHLJKW�ZHUH� UHFRUGHG��ZDV� FRPSXWHG��'XH
WR� VPDOO� VDPSOH� VL]H�� OHQJWK�ZHLJKW� UHODWLRQVKLS� LV� H[�
SUHVVHG� IRU� VH[HV� FRPELQHG�� /LQHDU� UHJUHVVLRQ� LV� EDVHG
RQ�WKH�ORJ�OHQJWK�DQG�ORJ�ZHLJKW�GDWD�

5(68/76�$1'�',6&866,21

)LVKLQJ� GDWD� RI� ���+�� JULVHXV� VSHFLPHQV�� FDSWXUHG
EHWZHHQ� ����� DQG� ������ DUH� VXPPDULVHG� LQ� 7DEOH� ��
&DSWXUH�ORFDWLRQV�RI� WKHVH�VSHFLPHQV�DUH�VKRZQ�LQ�)LJ�
XUH���

/HQJWK�ZHLJKW�UHODWLRQVKLS

7RWDO�OHQJWK��727��YHUVXV�WRWDO�ZHLJKW��7:��UHODWLRQ�
VKLS�RI�+��JULVHXV�FDSWXUHG�LQ�7XUNLVK�ZDWHUV�LV�ORJ7:� 
�����×� ORJ727�������DQG�U� ������ �Q� ����� VH[HV�FRP�
ELQHG��)LJ�����

0D[LPXP� WRWDO� OHQJWK� RI� WKH� ODUJHVW� VSHFLPHQ� FDS�
WXUHG� GXULQJ� WKH� SUHVHQW� VWXG\� ZDV� ���� FP�� ZKLOH� WKH
ZHLJKW�ZDV������NJ� �7DE�����FDVH�1R������+RZHYHU�� DV
WKH�ZHLJKW�RI� WKH� ODUJHVW�VSHFLPHQV������FP�727��FDS�
WXUHG� RII� 1DSOHV� DQG� 6DUGLQLD� GLG� QRW� H[FHHG� ���� NJ
�&DSDSp�HW�DO����������WKH�ZHLJKW�RI�WKH�VSHFLPHQ�1R���
DSSHDUV�WR�EH�RYHUHVWLPDWHG�

,Q� D� UHFHQW� VWXG\� E\� &DSDSp� HW� DO�� �������� OHQJWK�
ZHLJKW�UHODWLRQVKLS�RI�+��JULVHXV�EDVHG�RQ����VSHFLPHQV
RXW�RI�D�WRWDO�RI�����VL[JLOO� VKDUNV��FDSWXUHG� LQ�GLIIHUHQW
UHJLRQV� RI� 0HGLWHUUDQHDQ� 6HD�� KDV� EHHQ� FRPSXWHG� DV
ORJ7: ������×� ORJ727����������� U� ��������7KH�VLPL�
ODULW\�EHWZHHQ�OHQJWK�ZHLJKW�UHODWLRQVKLSV�RI�WKH�SUHVHQW
VWXG\�DQG�&DSDSp�HW�DO�� �������LV�VWDWLVWLFDOO\�VLJQLILFDQW
�S�������� VWXGHQW¤V� W�WHVW���+RZHYHU��ZLWK� WKH�H[FHSWLRQ
RI�WZR�VSHFLPHQV��FDVH�1RV�����DQG���������DQG����FP
727�� UHVSHFWLYHO\�� LQ� .DEDVDNDO�� ������ WRWDO� OHQJWKV� RI
WKH� UHPDLQLQJ� ��� VL[JLOO� VKDUNV� ZHUH� RYHU� ���� FP�
+HQFH��OHQJWK�ZHLJKW�UHODWLRQVKLS�RI�+��JULVHXV�JLYHQ�LQ
WKH� SUHVHQW� VWXG\� PD\� EH� DVVXPHG� DV� UHSUHVHQWLQJ
VSHFLPHQV�RYHU�����FP�727��7KHUHIRUH��PRUSKRPHWULF
GDWD�RI�PRUH� MXYHQLOHV� LV� UHTXLUHG� LQ�RUGHU� WR� FDOFXODWH
WKH�OHQJWK�ZHLJKW�UHODWLRQVKLS�RI�WKH�HQWLUH�SRSXODWLRQ�

/RJ7:� �����/RJ727������
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/RJ727

/R
J:

)LJ�����7RWDO�OHQJWK��727��YV��ZHLJKW��:��UHODWLRQVKLS�RI�+��JULVHXV�
FDSWXUHG�LQ�7XUNLVK�ZDWHUV��Q� �����VH[HV�FRPELQHG��

6O�����5D]PHUMH�PHG�FHORWQR�GROËLQR��727��LQ�WHËR��:��PRUVNLK�SVRY�ÉHVWHURÉNUJDUMHY�
XMHWLK�Y�WXUÉNLK�YRGDK��Q� �����RED�VSROD��
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7DE�����)LVKLQJ�GDWD�DQG�REVHUYDWLRQV�RI����VSHFLPHQV�RI�+��JULVHXV��FDSWXUHG�EHWZHHQ������DQG������E\�PHDQV�RI
YDULRXV�ILVKLQJ�YHVVHOV�DORQJ�7XUNLVK�FRDVW��&DVH�QXPEHUV�RI�WKH�VSHFLPHQV�LQGLFDWH�WKH�ORFDOLW\�RI�FDSWXUH�LQ�)LJXUH
���727��7RWDO�OHQJWK��:��:HLJKW�
7DE�����3RGDWNL�R����PRUVNLK�SVLK�ÉHVWHURÉNUJDUMLK�+��JULVHXV��XMHWLK�PHG�OHWRPD������LQ������]�UD]OLàQLPL�ULELÉNLPL
SORYLOL�Y]GROË�WXUÉNH�REDOH��ÈWHYLONH�Y�SUYHP�VWROSFX�SRQD]DUMDMR�ORNDOLWHWH�XORYD��NRW�VR�SULND]DQH�QD�6OLNL����727�
FHORWQD�GROËLQD��:��WHËD�

1R� 'DWH /RFDOLW\ )LVKLQJ�JHDU 2EVHUYDWLRQV

� ���-XO����� 1RUWKHUQ�$HJHDQ�6HD %RWWRP�WUDZO ���� FP� 727�� :� FD�� ����� NJ�� VH[� XQNQRZQ� �$�
0DONRoRJÙ OX��SHUV��FRPP��

� ��-XQ����� 'DUGDQHOOH�6WUDLW " ���� FP� 727�� :� �"��� IHPDOH�� VWUDQGHG� VSHFLPHQ�� �&�
%RÝQDN��SHUV��FRPP��

� ���)HE����� 6(�$HJHDQ�6HD 3XUVH�VHLQH ����FP�727��:������NJ�� IHPDOH��UHPDLQV�RI�VZRUGILVK
�;LSKLDV�JODGLXV��FD����NJ��DQG�GROSKLQ�EOXEEHU��FD����NJ�
IRXQG�LQ�WKH�VWRPDFK�FRQWHQW

� ���0DU����� 6(�$HJHDQ�6HD 6ZRUGILVK
ORQJ�OLQH

����FP�727��:�����NJ��IHPDOH��UHPDLQV�RI�WXQD��FD����
NJ��IRXQG�LQ�WKH�VWRPDFK�FRQWHQW

� ���$SU����� 0HGLWHUUDQHDQ�6HD 7UDPPHO�QHW ����FP�727��:��"���PDOH�� UHPDLQV�RI�VSXUGRJ� �6TXDOXV
VSS��� �� GRUVDO� ILQ�� DQG� VTXLG� �/ROLJR� VSS��� IRXQG� LQ� WKH
VWRPDFK�FRQWHQW

� ���0D\����� 0HGLWHUUDQHDQ�6HD " ����FP�727��:�����NJ��PDOH��FDSWXUHG� LQ�FRDVWDO�ZD�
WHUV�DW�D�GHSWK�RI�FD�����P

� ���-XO����� 0DUPDULF�HQWUDQFH
RI�'DUGDQHOOH�6WUDLW

%RWWRP�WUDZO ���� FP� 727��:� FD�� ����� NJ�� IHPDOH�� UHPDLQV� RI� GRO�
SKLQ��FD����NJ��DQG�VKDUN��0XVWHOXV�VSS���FD����NJ��IRXQG
LQ�WKH�VWRPDFK�FRQWHQW

� ���-XO����� 0DUPDULF�HQWUDQFH
RI�'DUGDQHOOH�6WUDLW

*LOO�QHW ����FP�727��:�FD�������NJ��VH[�XQNQRZQ��UHPDLQV�RI
GROSKLQ� �FD�� �� NJ�� DQG� WHOHRVWV� �6FRPEULGDH�� FD�� �� NJ�
IRXQG�LQ�WKH�VWRPDFK�FRQWHQW

� ���6HS����� 1RUWKHUQ�$HJHDQ�6HD 7UDPPHO�QHW ����FP�727��:�����NJ��PDOH��UHPDLQV�RI�KDNH��0HUOXF�
FLXV�PHUOXFFLXV��FD����NJ��IRXQG�LQ�WKH�VWRPDFK�FRQWHQW

�� ���6HS����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ����FP�727��:�����NJ��IHPDOH��UHPDLQV�RI�ERQ\ILVKHV�
FKRQGULFKWK\DQV��FHSKDORSRGV�DQG�GROSKLQ�IRXQG�LQ�WKH
VWRPDFK�FRQWHQW

�� ���2FW����� 0HGLWHUUDQHDQ�6HD %RWWRP�WUDZO ����FP�727��:�����NJ��IHPDOH
�� ��1RY����� 0HGLWHUUDQHDQ�6HD %RWWRP�WUDZO ����FP�727��:�����NJ��IHPDOH
�� ���1RY����� :HVWHUQ�%ODFN�6HD *LOO�QHW ����FP�727��:�����NJ��VH[�XQNQRZQ
�� ���1RY����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ����FP�727��:�����NJ��IHPDOH��UHPDLQV�RI�KDNH��FD���

NJ��IRXQG�LQ�WKH�VWRPDFK�FRQWHQW
�� ���1RY����� 6HD�RI�0DUPDUD " ����FP�727��:�����NJ��VH[�XQNQRZQ��UHPDLQV�RI�VSXU�

GRJ�DQG�KDNH� IRXQG� LQ� WKH�VWRPDFK�FRQWHQW��FDXGDO� ILQ
RI� WKH�VSHFLPHQ�SUHVHUYHG�DQG�GLVSOD\HG�DW� ILVK�PDUNHW
�)LJ����

�� ���1RY����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ����FP�727��:�����NJ��IHPDOH��UHPDLQV�RI�VTXLG��FD���
NJ��DQG�ERQ\ILVKHV�IRXQG�LQ�WKH�VWRPDFK�FRQWHQW

�� ���1RY����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ����FP�727��:�����NJ��IHPDOH
�� ��'HF����� 0DUPDULF�HQWUDQFH

RI�'DUGDQHOOHV�VWUDLW
%RWWRP�WUDZO ����FP�727��:�����NJ��VH[�XQNQRZQ

�� ���'HF����� 6HD�RI�0DUPDUD *LOO�QHW ����FP�727��:�����NJ��VH[�XQNQRZQ��UHPDLQV�RI�KDNH
DQG� FOXSHLG� ERQ\ILVKHV� �&OXSHLGDH�� IRXQG� LQ� WKH� VWRP�
DFK�FRQWHQW

�� ���)HE����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ����FP�727��ZHLJKW�DQG�VH[�XQNQRZQ��UHPDLQV�RI�KDNH
DQG�KRUVH�PDFNHUHO� �7UDFKXUXV�VSS��� IRXQG�LQ�WKH�VWRP�
DFK�FRQWHQW

�� ���)HE����� 6HD�RI�0DUPDUD 3XUVH�VHLQH ���� FP� 727�� ZHLJKW� DQG� VH[� XQNQRZQ�� MDZV� RI� WKH
VSHFLPHQ�SUHVHUYHG�DQG�GLVSOD\HG�DW�ILVK�PDUNHW��)LJ����
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6HDVRQDOLW\�RI�FDSWXUHV

7KH�FRPELQHG�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�DQG�.DED�
VDNDO��������VKRZ�WKDW�VL[JLOO�VKDUNV�DUH�FDSWXUHG�PRVWO\
EHWZHHQ�6HSWHPEHU�DQG�0DUFK��DQG�SHDNHG�LQ�)HEUXDU\
DV�ZHOO�DV��DOWKRXJK�RQO\�H[FHSWLRQDOO\��LQ�-XO\��Q� ����
LQ� ERWK�PRQWKV��� ZKHQ� ILVKLQJ� LV� SURKLELWHG� LQ� 7XUNLVK
VHDV��)LJ�����

6L[JLOO� VKDUNV� ZHUH� FDSWXUHG� SULPDULO\� E\�PHDQV� RI
SXUVH�VHLQHUV�DQG�IROORZHG�E\�WUDPPHO�QHWWHUV��WUDZOHUV�
JLOO� QHWWHUV�� DQG� WKH� ILVKLQJ� ERDWV� XVLQJ� VKDUN� QHWV� DQG
VZRUGILVK�ORQJ�OLQHV��)LJ�����

,Q�7XUNLVK�ZDWHUV�� ILVKLQJ� VHDVRQ� ODVWV�EHWZHHQ�6HS�
WHPEHU� DQG�0D\�� &DSWXUH� RI� ��� VL[JLOO� VKDUNV� EHWZHHQ
0D\�DQG�$XJXVW��ZKHQ�ILVKLQJ�LV�SURKLELWHG��LQGLFDWHV�D
SHUVLVWLQJ� ILVKLQJ�SUHVVXUH�RQ�+��JULVHXV� WKURXJKRXW� WKH
\HDU��7KH�GDWHV�RI�FDSWXUH�RI�����VL[JLOO�VKDUNV�UHFRUGHG
E\�&DSDSp�HW�DO���������VKRZ�WKDW�FDSWXUH�RI�+��JULVHXV
LQ� WKH� 0HGLWHUUDQHDQ� VSUHDGV� WKURXJKRXW� WKH� \HDU�� WKH
VDPH�DV�LQ�7XUNLVK�VHDV�

6WRPDFK�FRQWHQWV

)RRG�UHPDLQV�ZHUH�IRXQG�LQ�WKH�VWRPDFKV�RI����VL[�
JLOO� VKDUNV� ������ 7DE�� ���� %RQ\� ILVKHV�� ZKLFK�ZHUH� WKH
PDLQ� SUH\� LWHPV�� ZHUH� IRXQG� LQ� �� RI� WKH� ��� VWRPDFKV
������� IROORZHG�E\� FKRQGULFKWK\DQV� DQG�PDULQH�PDP�
PDOV��ERWK�ZHUH�IRXQG�LQ���VWRPDFKV���������DV�ZHOO�DV
FHSKDORSRGV� �LQ� �� VWRPDFKV�� ������ +DNH� �0HUOXFFLXV
PHUOXFFLXV��ZDV�WKH�PDLQ�SUH\��LQ���VWRPDFKV�������

$FFRUGLQJ�WR�(EHUW���������WKH�GLHW�RI�+��JULVHXV�SUL�
PDULO\�FRQVLVWV�RI�ERQ\�ILVKHV�DQG�FKRQGULFKWK\DQV��%DU�
UXOO�	�0DWH�������� IRXQG�6F\OLRUKLQXV�FDQLFXOD��*DOHXV
PHODVWRPXV�� 0�� PHUOXFFLXV� DQG� 3K\FLV� EOHQQRLGHV� LQ
WKH� VWRPDFK� FRQWHQW� RI� D� VL[JLOO� VKDUN� FDSWXUHG� LQ� WKH
&DWDODQ� 6HD�� $� VSLQ\� GRJILVK� �6TXDOXV� EODLQYLOOHL�� ZDV
IRXQG�LQ�WKH�VWRPDFK�RI�D�VL[JLOO�VKDUN�RI�����FP�727�
FDSWXUHG�RII�WKH�FRDVW�RI�,VUDHO��%HQ�7XYLD���������6WRP�
DFK�FRQWHQWV�RI����VL[JLOO�VKDUNV��FDSWXUHG�LQ�WKH�HDVWHUQ
6LFLOLDQ�ZDWHUV��ZHUH� GRPLQDWHG� E\� ERQ\� ILVKHV� ������
FHSKDORSRGV� ������� GHFDSRG� FUXVWDFHDQV� ������ FKRQ�
GULFKWK\DQV� �����DQG�HFKLQRGHUPV� ����� �&HORQD�HW� DO��
�������$FFRUGLQJ�WR�.DEDVDNDO���������WKH�PDLQ�SUH\�RI
+��JULVHXV�LQ�7XUNLVK�ZDWHUV�ZHUH�ERQ\�ILVKHV�

(EHUW��������UHSRUWV�RQ�D�FORVH�UHODWLRQVKLS�EHWZHHQ
IHHGLQJ�RI�VL[JLOO�VKDUNV�DQG�WKHLU�OHQJWK�LQ�6RXWK�$IULFDQ
ZDWHUV��0DLQ�SUH\V�RI� WKH�VSHFLPHQV�RYHU�����FP�727
ZHUH�PDULQH�PDPPDOV� DQG� ERQ\� ILVKHV�� ,Q� WKH� SUHVHQW
VWXG\�� KLJKO\� DFWLYH� DQG� ODUJH� SUH\V� VXFK� DV� VZRUGILVK
�;LSKLDV� JODGLXV��� WXQD� �6FRPEULGDH�� DQG� GROSKLQ� �'HO�
SKLQLGDH�� ZHUH� IRXQG� RQO\� LQ� WKH� VWRPDFK� FRQWHQWV� RI
VL[JLOO� VKDUNV��� ���� FP� 727� �7DE�� ���� 7KLV� LQGLFDWHV� D
FOHDU� LPSURYHPHQW� LQ� WKH� KXQWLQJ� VNLOOV� RI� WKH� SUHGDWRU
ZLWK�WKH�LQFUHDVHG�OHQJWK�

)LJ�� ��� 7KH� VHDVRQDOLW\� RI� FDSWXUHV� RI� +�� JULVHXV� LQ
7XUNLVK�ZDWHUV�
6O�����0HVHFL��Y�NDWHULK�VR�ELOL�Y]GROË�WXUÉNH�REDOH�XMHWL
PRUVNL�SVL�ÉHVWHURÉNUJDUML�

6H[�UDWLR�DQG�UHSURGXFWLRQ

2I� WKH����VL[JLOO� VKDUNV�����ZHUH� IHPDOHV�����PDOHV
DQG����RI�XQNQRZQ�VH[��7KH�VH[�UDWLR�ZDV��������LQ�ID�
YRXU� RI� WKH� IHPDOHV�� 7KLV� QXPHULFDO� GRPLQDQFH� RI� IH�
PDOHV� PD\� LQGLFDWH� VRPH� IRUP� RI� VH[� VHJUHJDWLRQ�� DO�
WKRXJK� VHYHUDO� DGXOWV� ZRXOG� EH� UHTXLUHG� EHIRUH� VXFK
FRQFOXVLRQ�FRXOG�EH�GUDZQ�

0RVW�RI� WKH�VL[JLOO� VKDUNV�H[DPLQHG�GXULQJ� WKH�SUHV�
HQW�VWXG\�ZHUH�HYLVFHUDWHG��ZKLFK�LV�WKH�UHDVRQ�ZK\�JR�
QDGV�ZHUH�QRW�H[DPLQHG��7KH�PDWXUDWLRQ�VWDWH�RI�WKH���
VL[JLOO� VKDUNV�ZDV� WKHUHIRUH� GHWHUPLQHG� RQ� WKH� EDVLV� RI
WKH�GDWD�E\�&DSDSp�HW�DO�� ��������$FFRUGLQJ� WR�&DSDSp
HW�DO����������WKH�0HGLWHUUDQHDQ�PDOH�VL[JLOO�VKDUNV�RYHU
����FP�727�DQG�IHPDOHV�RYHU�����FP�727�DUH�FRQVLG�
HUHG� DGXOWV�� 7KXV�� WKH� PDOH� VSHFLPHQ� 1R�� �� ����� FP
727��DQG�IHPDOHV�1RV�������������DQG�������������������
���� DQG� ���� FP� 727�� UHVSHFWLYHO\�� ZHUH� FRQVLGHUHG
VH[XDOO\� PDWXUH� VSHFLPHQV�� %DVHG� RQ� WKH� GDWD� E\� &D�
SDSp�HW� DO�� ��������ZH� FDQ� RQ� WKH� RWKHU� KDQG� VXSSRVH
WKDW�WKH�VSHFLPHQ�1RV��������DQG��������������DQG����
FP� 727�� UHVSHFWLYHO\�� ZHUH� DOVR� VH[XDOO\� PDWXUH�� DO�
WKRXJK�WKHLU�VH[HV�ZHUH�XQNQRZQ�

$FFRUGLQJ� WR� .DEDVDNDO� �������� IHPDOH� +�� JULVHXV
JLYHV�ELUWK�EHWZHHQ�2FWREHU�DQG�WKH�HQG�RI�)HEUXDU\�LQ
WKH�QRUWKHUQ�$HJHDQ�6HD�DQG�6HD�RI�0DUPDUD��ZLWK� WKH
\RXQJ� VL[JLOO� VKDUNV� RFFXUULQJ� LQ� FRDVWDO�ZDWHUV�� ,Q� WKH
SUHVHQW�VWXG\�� WZR�\RXQJ�VL[JLOO� VKDUNV� �1RV����DQG����
ZHUH� FDSWXUHG� DW� GHSWKV� �� ��� P�� DOWKRXJK� PRUH� GDWD
ZRXOG�EH�UHTXLUHG�WR�JHW�D�EHWWHU�LQVLJKW�LQWR�WKH�FRDVWDO
RFFXUUHQFH�RI�+��JULVHXV�LQ�7XUNLVK�ZDWHUV�
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)LJ�� ��� 7\SHV� RI� ILVKLQJ� JHDU� DQG� WKH� QXPEHU� RI� E\�
FDXJKW�VL[JLOO�VKDUNV��7KH�JUDSK�LV�EDVHG�RQ�WKH�GDWD�RI
WKH�SUHVHQW�VWXG\�DQG�.DEDVDNDO��������
6O�� ��� 5LERORYQD� RURGMD� LQ� ÉWHYLOR� SR� QDNOMXàMX� XMHWLK
PRUVNLK�SVRY�ÉHVWHURÉNUJDUMHY��'LDJUDP�VORQL�QD�SRGDW�
NLK�SULàXMRàH�UD]LVNDYH�LQ�ÉWXGLMH�.DEDVDNDOD��������

&21&/86,216

5HJDUGLQJ� WKH� JHRJUDSKLFDO� VLWXDWLRQ� RI� 7XUNH\�� WKH
ZDWHUV�WKDW�VXUURXQG�WKH�FRXQWU\��L�H��WKH�0HGLWHUUDQHDQ�
$HJHDQ��0DUPDUD�DQG�%ODFN�6HDV��SURYLGH� DQ� DGYDQWD�
JHRXV� ORFDWLRQ� IRU� LQYHVWLJDWLQJ� WKH� GLVWULEXWLRQ� RI
VKDUNV�� ,Q� WKH�HDVWHUQPRVW�SDUW�RI� WKH�/HYDQWLQH�%DVLQ��
øVNHQGHUXQ� DQG�0HUVLQ� %D\V� �� WKH� DUHD� FRQWDLQV� VRPH
WURSLFDO�VSHFLHV�GXH�WR�/HVVHSVLDQ�PLJUDWLRQ��%LOHFHQRJÙ�
OX� HW� DO��� �������ZKLOH� DOPRVW� WKH� HQWLUH� YROXPH� RI� WKH
%ODFN�6HD�FRQVLVWV�RI�D�EUDFNLVK�ZDWHU�ERG\��ZKHUH� WKH
RFHDQRJUDSKLFDO� IHDWXUHV�RI� WKH�DUHD�KDYH�EHHQ�FRQVLG�
HUHG� DV� OLPLWLQJ� IRU� WKH� GLVSHUVDO� RI� VKDUNV� LQ� WKH� SDVW
�$NÝÕUD\��������

$OWKRXJK� WKH� ILUVW� UHFRUGV� RQ� WKH� SUHVHQFH� RI� +�
JULVHXV�LQ�7XUNLVK�ZDWHUV�GDWHV�EDFN�WR�WKH�EHJLQQLQJ�RI
WKH���WK�FHQWXU\��1LQQL���������LQYHVWLJDWLRQV�RQ�WKH�GLV�
WULEXWLRQ�DQG�ELRORJ\�RI�VL[JLOO�VKDUN�KDV�EHHQ�LQWHQVLILHG
GXULQJ�WKH�ODVW�GHFDGH��7KHVH�UHFHQW�VWXGLHV�\LHOGHG�YHU\
LPSRUWDQW�UHVXOWV��IRU�H[DPSOH��WKH�GLVWULEXWLRQDO�GDWD�RI
WKH�VL[JLOO�VKDUN�DORQJ�WKH�$QDWROLDQ�FRDVW�RI�WKH�$HJHDQ
DQG� 0HGLWHUUDQHDQ� 6HDV�� ZKLOH� WKRVH� IURP� 0DUPDULF

ZDWHUV� ZHUH� XSGDWHG� DQG� WKRVH� RQ� WKH� VSHFLHV¤� 3RQWLF
RFFXUUHQFH�FODULILHG��7RGD\��RXU�NQRZOHGJH�RI�WKH�VL[JLOO
VKDUN�IURP�7XUNLVK�ZDWHUV�LV�PXFK�JUHDWHU�WKDQ�HYHU�EH�
IRUH�DQG�ZH�DUH�GRLQJ�HYHU\WKLQJ�WR� LQFUHDVH� LW� VWLOO� IXU�
WKHU�

$V� LQ� PDQ\� RWKHU� VKDUN� VSHFLHV�� WKH� VWXG\� RI� +�
JULVHXV�KDV�EHHQ�QHJOHFWHG�RQ� WKH�DFFRXQW�RI� FRPPHU�
FLDOO\�PRUH�LPSRUWDQW�ERQ\�ILVKHV��+��JULVHXV�LV�QRW�FRQ�
VXPHG� E\� KXPDQV� LQ� 7XUNH\�� ,W� LV� D� UDUH� E\�FDWFK� E\
7XUNLVK� ILVKHUPHQ� DQG� LQFLGHQWDOO\� FDSWXUHG� VSHFLPHQV
DUH�JHQHUDOO\�ODQGHG�IRU�GLVSOD\��3XEOLF�LQWHUHVW� LQ� ODUJH
VKDUNV�LV�WKH�PDLQ�UHDVRQ�RI�ODQGLQJV��LQ�DGGLWLRQ�WR�ILVK�
HUPHQ� DQWLFLSDWLQJ� DQ� H[WUD� EHQHILW� IURP� LQFLGHQWDOO\
FDSWXUHG� VKDUNV��+RZHYHU�� LQ�PRVW� FDVHV� WKH� GLVSOD\HG
VL[JLOO� VKDUNV�DUH�GLVFDUGHG� LQ� D�FRXSOH�RI�GD\V��GXH� WR
WKHLU� UDSLG� SXWUHIDFWLRQ�� ,QFLGHQWDO� FDSWXUHV� RI� VL[JLOO
VKDUNV� FUHDWH� DUWLILFLDO� ILVKLQJ� SUHVVXUHV� RQ� WKH� VSHFLHV�
ZKLFK�DOVR�SHUVLVW�EHWZHHQ�0D\�DQG�$XJXVW��WKH�SURKLE�
LWHG� VHDVRQ� RI� ILVKHU\�� ,QVHQVLWLYLW\� RI� ERWK� SXEOLF� DQG
ILVKHULHV¤�DXWKRULWLHV�WR�WKH�FRQVHUYDWLRQ�RI�VKDUNV�LV�VWLOO
SUHVHQW� LQ�7XUNH\��2QH�RI� WKH�PDLQ� UHDVRQV� RI� WKLV� FLU�
FXPVWDQFH� LV� WKH� DEVHQFH� RI� ELRORJLFDO� LQIRUPDWLRQ�
UHOHYDQW� WR� VHW� UHJXODWLRQV� IRU� WKH�PDQDJHPHQW�RI� VKDUN
ILVKHU\� LQ� 7XUNLVK� ZDWHUV�� 6L[JLOO� VKDUN� LV� FRQVLGHUHG
�YXOQHUDEOH�� LQ� WKH� SXEOLVKHG� 5HG� /LVW� RI� ,8&1�66*
�6ROGR���������7KHUHIRUH�� WKH�DXWKRU�H[SHFWV� WKDW� UHVXOWV
RI� WKH� UHFHQW� UHVHDUFK�ZLOO� FRQWULEXWH� WR� WKH� LPSOHPHQ�
WDWLRQ�RI�DQ�HIIHFWLYH�FRQVHUYDWLRQ�VWUDWHJ\�IRU�+��JULVHXV
DV�VRRQ�DV�SRVVLEOH�

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

7KH�DXWKRU�ZLVKHV�WR�WKDQN�'U��$OHVVDQGUR�'H�0DG�
GDOHQD�� 0LODQ�� ,WDO\� �,WDOLDQ� *UHDW� :KLWH� 6KDUN� 'DWD
%DQN�� IRU� VKDULQJ� KLV� NQRZOHGJH� RQ� VL[JLOO� VKDUNV� FDS�
WXUHG� LQ� WKH� HDVWHUQ� 6LFLOLDQ�ZDWHUV�� DQG� WR�0UV�� hQVDO
.DUKDQ�� IRU� WKH� LOOXVWUDWLRQ�RI� WKH�PDS�SUHVHQWHG� LQ�)LJ�
XUH����6SHFLDO� WKDQNV�DUH�GXH� WR�0UV��(OLI�.DEDVDNDO� IRU
KHU�NLQG�FRRSHUDWLRQ�DQG�SDWLHQFH�GXULQJ� WKH� ILHOG� VXU�
YH\V��'XULQJ�WKH�ODVW����\HDUV��PDQ\�ILVKHUPHQ��SDUWLFX�
ODUO\� WKH� FUHZV� RI� ILVKLQJ� WUDZOHUV� Ü(.(5%$%$� ��
7(.ø5'$*Ù � �� DQG� $6/$1� .$37$1�� KDYH� JUHDWO\� VXS�
SRUWHG� WKH� LQYHVWLJDWLRQV� RI� HODVPREUDQFKHV� LQ� 7XUNLVK
ZDWHUV��7KH�DXWKRU�GHGLFDWHV�WKLV�DUWLFOH�WR�WKHVH�JDOODQW
ILVKHUPHQ�
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+DNDQ�.$%$6$.$/
,FKWK\RORJLFDO�5HVHDUFK�6RFLHW\��$WDW�UN�PDKDOOHVL��0HQWHÝRJÙ OX�FDGGHVL��øGLO�DSW���1R��������hPUDQL\H��75������� øVWDQEXO��7XUNH\

(�PDLO��KDNDQNDEDVDNDO#KRWPDLO�FRP

329=(7(.

+H[DQFKXV�JULVHXV� �%RQQDWHUUH�������� MH� UHGND�SULORYQD�YUVWD� Y� WXUÈNLK�YRGDK��$YWRU�SRGDMD� UD]PHUMH�PHG�FH�
ORWQR�GROÊLQR�LQ�WHÊR�SUL�PRUVNLK�SVLK�ÈHVWHURÈNUJDUMLK��XMHWLK�Y�WXUÈNLK�YRGDK��7L�PRUVNL�SVL�VR�XMHWL�SUHGYVHP�PHG
VHSWHPEURP�LQ�PDUFHP��]�YUKXQFHP�Y�IHEUXDUMX��Y�L]MHPQLK�SULPHULK�SD�WXGL�Y�MXOLMX��Q� ����Y�REHK�PHVHFLK���NR�MH
ULEDUMHQMH� VLFHU�SUHSRYHGDQR��9�REGREMX�� NR� ULERORY�QL�GRYROMHQ�� MH� QDMYHß�PRUVNLK� SVRY� ÈHVWHURÈNUJDUMHY� XMHWLK� V
SURWL]DNRQLWR�XSUDYOMDQLPL�NRßDPL�LQ�PRÈQMDßDPL��QD�NRSQHP�SD�QDNOMXßQR�XMHWH�SULPHUNH�SRWHP�UD]VWDYOMDMR�]JROM
]DUDGL�DWUDNFLMH� LQ�]DQLPDQMD�PHGLMHY��7R�SD�VHYHGD�SRPHQL��GD� MH�+��JULVHXV�SRG� ULERORYQLP�SULWLVNRP�VNR]L�YVH
OHWR��0RUVNL�SVL�ÈHVWHURÈNUJDUML�VR�ELOL�XMHWL�SUHGYVHP�]�PRÈQMDßDPL��1MLKRY�JODYQL�SOHQ�VR�VHVWDYOMDOH�ULEH�NRVWQLFH�
VDM�VR�ELOH�QDMGHQH�Y���RG����RGSUWLK�ÊHORGFHY�WHK�PRUVNLK�SVRY��������5D]PHUMH�PHG�VSRORPD�MH�ELOR���������Y�NR�
ULVW�VDPLF��7D�ÈWHYLOßQD�SUHYODGD�VDPLF�NDÊH�QD�REOLNR�VSROQH�VHJUHJDFLMH��YHQGDU�SD�EL�SRWUHERYDOL�YHß�RGUDVOLK�RVHE�
NRY��GD�EL�WR�GRPQHYR�ODKNR�WXGL�SRWUGLOL�

.OMXÞQH�EHVHGH��+H[DQFKXV�JULVHXV��PRUVNL�SHV�ÊHVWHURÊNUJDU��UD]ÊLUMHQRVW��ELRORJLMD��WXUÊNH�YRGH��SULORY
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$NÚÕUD\�� )�� �������� 7�UNL\H� 'HQL]� %DOÕNODUÕ� YH� 7D\LQ
$QDKWDUÕ��ø��h��5HNW{UO�JÙ��<D\ÕQODUÕ��1R��������øVWDQEXO�
����SS�
%DUUXOO�� -��� ,��0DWH�	�0��%XHQR� ��������2EVHUYDFLRQHV
GH� WLEXURQHV� �&KRQGULFKWK\HV� (XVHODFKLL�� HQ� DJXDV� GH
&DWDOXQaD� �0HGLWHUUDQHR� 1R��� FRQ� DOJXQRV� DVSHFWRV
JHQHUDOHV�GH�VX�HFRORJtD��6FL��*HUXQG���������������
%DUUXOO�� -�� 	� ,�� 0DWH� �������� %LRORJtD� GH� OD� FDQaDERWD�
+H[DQFKXV� JULVHXV� �%RQQDWHUUH�� ������ HQ� HO� 0DU
0HGLWHUUDQHDR��%RO��$VRF��(VS��(ODVPR������������
%HQ�7XYLD��$�� ��������5HYLVHG� OLVW�RI� WKH�0HGLWHUUDQHDQ
ILVKHV�RI�,VUDHO��,VU��-��=RRO������������
%LOHFHQRJÙOX�� 0��� (�� 7DVNDYDN�� 6�� 0DWHU� 	� 0�� .D\D
��������&KHFNOLVW�RI�WKH�PDULQH�ILVKHV�RI�7XUNH\��=RRWD[D
�����0DJQROLD�3UHVV��$XFNODQG������SS�
%LQL�� *�� �������� $WODQWH� GHL� 3HVFL� GHOOH� &RVWH� ,WDOLDQH�
9RO�� ,�� /HSWRFDUGL�&LFORVWRPL�6HODFKL�� 0RQGR� 6RP�
PHUVR��5RPD������SS�
%RHVHPDQ��0�� ��������+H[DQFKLGDH�� ,Q��:KLWHKHDG�� 3�
-�� 3���0��/�� %DXFKRW�� -��&��+XUHDX�� -��1LHOVHQ�	� (�� 7RU�
WRQHVH� �HGV���� )LVKHV� RI� WKH� 1RUWK�HDVWHUQ� $WODQWLF� DQG
WKH�0HGLWHUUDQHDQ��9RO�����81(6&2��3DULV��S��������

&DSDSm��&����������/LVWH�FRPPHQWpH�GHV�VpODFLHQV�GH�OD
UpJLRQ� GH� 7RXORQ� �GH� /D� &LRWDW� j� 6DLQW�7URSH]��� %XOO�
0XV��+LVW��1DWO��0DUVHLOOH����������
&DSDSm��&���-��$��7RPDVLQL�	�-��3��4XLJQDUG���������/HV
HODVPREUDQFKHV�SOHXURWUrPHV�GH� OD� FzWH�GX�/DQJXHGRF
�)UDQFH� PpULGLRQDOH��� REVHUYDWLRQHV� ELRORJLTXHV� HW
GpPRJUDSKLTXHV��9LH�0LOLHX��������������
&DSDSm�� &��� 2�� *XmORUJHW�� -�� %DUUXOO�� ,�� 0DWH�� )�
+HPLGD�� 5�� 6HULGML�� -�� %HQVDFL� 	�0��1�� %UDGDt� �������
5HFRUGV� RI� WKH� %OXQWQRVH� VL[�JLOO� VKDUN�� +H[DQFKXV
JULVHXV� �%RQQDWHUUH�� ������ �&KRQGULFKWK\HV�� +H[DQFKL�
GDH�� LQ� WKH�0HGLWHUUDQHDQ�6HD�� D� KLVWRULFDO� VXUYH\�� $Q�
QDOHV��6HU��+LVW��1DW������������������
&DSDSm�� &��� )�� +HPLGD�� 2�� *XmORUJHW�� -�� %DUUXOO�� ,�
0DWH��-��%HQ�6RXLVVL�	�0��1��%UDGDt���������5HSURGXF�
WLYH� ELRORJ\� RI� WKH� %OXQWQRVH� VL[JLOO� VKDUN�+H[DQFKXV
JULVHXV� �%RQQDWHUUH�� ������ �&KRQGULFKWK\HV�� +H[DQFKL�
GDH��IURP�WKH�0HGLWHUUDQHDQ�6HD��D�UHYLHZ��$FWD�$GULDW��
��������������
&DUXV��-��9���������������3URGURPXV�)DXQDH�0HGLWHUUD�
QHDH��9RO�� ,,�� %UDFKLRVWRPDWD��0ROOXVFD�� 7XQLFDWD�� 9HU�
WHEUDWD�� (�� 6FKZHL]HUEDUW¤VFKH� 9HUODJVKDQGOXQJ�� 6WXWW�
JDUW������SS�
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&HORQD�� $��� $�� 'H� 0DGGDOHQD� 	� 7�� 5RPHR� �������
%OXQWQRVH� VL[JLOO� VKDUN��+H[DQFKXV�JULVHXV� �%RQQDWHUUH�
������� LQ� WKH� HDVWHUQ� QRUWK� 6LFLOLDQ� ZDWHUV�� %ROO�� 0XV�
&LY��6FL��1DW��9HQH]LD��������������
&RPSDJQR��/��-��9����������)$2�VSHFLHV�FDWDORJXH��9RO�
���6KDUNV�RI�WKH�ZRUOG��$Q�DQQRWDWHG�DQG�LOOXVWUDWHG�FD�
WDORJXH�RI�VKDUN� VSHFLHV�NQRZQ� WR�GDWH��3DUW����+H[DQ�
FKLIRUPHV�WR�/DPQLIRUPHV��)$2�)LVK��6\QRS������������
&XJLQL��*��	�$��'H�0DGGDOHQD���������6KDUNV�FDSWXUHG
RII� 3HVFDUD� �,WDO\�� ZHVWHUQ� $GULDWLF� 6HD��� $QQDOHV�� 6HU�
+LVW��1DW������������������
(EHUW�� '�� $�� �������� %LRORJLFDO� DVSHFWV� RI� WKH� VL[JLOO
VKDUN��+H[DQFKXV�JULVHXV��&RSHLD�������������
(EHUW��'��$����������'LHW�RI�WKH�VL[JLOO�VKDUN�+H[DQFKXV
JULVHXV�RII�VRXWKHUQ�$IULFD��6��$IU��-��0DU��6FL�����������
����
*RODQL�� '�� �������� +DQGERRN� RI� WKH� )LVKHV� RI� ,VUDHO�
.HWHU�3XEOLVKLQJ�+RXVH��-HUXVDOHP������SS���LQ�+HEUHZ�
.DEDVDNDO��+�� �������� 7KH� ILUVW� UHFRUG� RI� WKH� EOXQWKRVH
VL[�JLOO� VKDUN� �+H[DQFKXV�JULVHXV� �%RQQDWHUUH��������� LQ
WKH�6HD�RI�0DUPDUD��$FWD�$GULDW����������������
.DEDVDNDO�� +�� �������� 3UHOLPLQDU\� REVHUYDWLRQV� RQ� WKH
UHSURGXFWLYH� ELRORJ\� DQG� GLHW� RI� WKH� %OXQWQRVH� VL[JLOO
VKDUN�� +H[DQFKXV� JULVHXV� �%RQQDWHUUH�� ������ �&KRQ�
GULFKWK\HV��+H[DQFKLGDH���LQ�7XUNLVK�6HDV��$FWD�$GULDW��
���������������
.DEDVDNDO�� +�� �������� 3RQWLF� RFFXUUHQFH� RI� WKH� EOXQW�
QRVH�VL[JLOO�VKDUN��+H[DQFKXV�JULVHXV��%RQQDWHUUH�������
�&KRQGULFKWK\HV��+H[DQFKLGDH���$QQDOHV��6HU��+LVW��1DW��
�������������

.DEDVDNDO�� +�� 	� (�� .DEDVDNDO� �������� 6KDUNV� FDSWXUHG
E\�FRPPHUFLDO�ILVKLQJ�YHVVHOV�RII�WKH�FRDVW�RI�7XUNH\�LQ
WKH�QRUWKHUQ�$HJHDQ�6HD��$QQDOHV��6HU��+LVW��1DW���������
��������
/LSHM��/���$��'H�0DGGDOHQD�	�$��6ROGR���������6KDUNV�RI
WKH�$GULDWLF�6HD��.QMLÌQLFD�$QQDOHV�0DMRUD��.RSHU�����
SS�
1LQQL��(����������3ULPR�FRQWULEXWR�DOOR�VWXGLR�GHL�SHVFL�H
GHOOD�SHVFD�QHOOH�DFTXH�GHOO¤LPSHUR�2WWRPDQR��0LVVLRQH
,WDOLDQD�SHU�O¤(VSORUD]LRQH�GHL�0DUL�GL�/HYDQWH��3UHPLDWH
2IILFLQH�*UDILFKH�&DUOR�)HUUDUL������SS�
4XLJQDUG�� -��3��	�&��&DSDSm� �������� &RPSOHPHQW� j� OD
OLVWH�FRPPHQWpH�GHV�VHODFKLHQV�GH�7XQLVLH��%XOO�,QVW�1DWO
6FL�7HFK�2FHDQRJU�3rFKH�6DODPPEz�������������
5LHGO�� 5�� �������� )DXQD�XQG� )ORUD� GHV�0LWWHOPHHUHV�� ��
QHXEHDUE��3DXO�3DUH\��+DPEXUJ������SS�
6ROGR��$����������6WDWXV�RI�VKDUNV�LQ�WKH�0HGLWHUUDQHDQ�
$QQDOHV��6HU��+LVW��1DW������������������
7RUWRQHVH��(����������)DXQD�G¤,WDOLD��/HSWRFDUGLD��&LFOR�
VWRPDWD��6HODFKLL��&DOGHULQL��%RORJQD������SS�
=KDQ�� +��� 6�� 'HQJ� 	� *�� ;LRQJ� �������� 5HSRUW� RQ� WKH
HODVPREUDQFKLDWH�ILVKHV�RFFXUULQJ�LQ�WKH�RXWHU�UHJLRQ�RI
WKH� FRQWLQHQWDO� VKHOI� DQG� FRQWLQHQWDO� VORSH� LQ� WKH� (DVW
&KLQD�6HD��5HS�� -DSDQ��*URXS�(ODVPREUDQFK�6WXG��� ���
������


