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&URS� DQG� JXW� FRQWHQWV� RI� ILHOG�FROOHFWHG� DGXOWV� RI� WKH� (XURSHDQ� QHXURSWHUDQ� VSHFLHV��2VP\OXV� IXOYLFHSKDOXV
�6FRS����ZHUH�H[DPLQHG�ZLWK�JODVV�VOLGH�SUHSDUDWLRQV��:HOO�FKHZHG�DQG�SDUWLDOO\�GLJHVWHG�LQVHFW�IUDJPHQWV�DV�ZHOO�DV
SROOHQ�DQG�IXQJDO�VSRUHV�ZHUH�IRXQG��$SKLGV��+HWHURSWHUD��&ROHRSWHUD��'LSWHUD��DQG�PLWHV�ZHUH�QRWHG��:H�DVVXPH
WKDW�OHSLGRSWHUDQ�VFDOHV��SROOHQ�JUDLQV�DQG�IXQJDO�VSRUHV�ZHUH�VZDOORZHG�E\�RVP\OLG�DGXOWV�ZKLOH�IHHGLQJ�RQ�KRQH\�
GHZ��,Q�RQH�IHPDOH
V�JXW��D�ZHOO�SUHVHUYHG�ZDWHU�IOHD��&K\GRUXV�VSKDHULFXV��ZDV�GHWHFWHG�

.H\�ZRUGV��1HXURSWHUD��LQWHVWLQDO�FRQWHQWV��SROOHQ��IXQJDO�VSRUHV��LQVHFWV��&K\GRUXV�VSKDHULFXV

&217(187,�,17(67,1$/,�',�$'8/7,�',�260</86�)8/9,&(3+$/86��6&23��
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6,17(6,

&RQ�O¢DXVLOLR�GL�SUHSDUDWL�PLFURVFRSLFL�JOL�DXWRUL�KDQQR�HVDPLQDWR�L�FRQWHQXWL�GHO�JR]]R�H�GHOO¢LQWHVWLQR�GL�LQGLYL�
GXL�DGXOWL�GL�XQD�VSHFLH�HXURSHD�GL�QHXURWWHUL��2VP\OXV�IXOYLFHSKDOXV� �6FRS����7UD�L� IUDPPHQWL�EHQ�PDVWLFDWL�H�SDU�
]LDOPHQWH�GLJHULWL�KDQQR�WURYDWR�SROOLQH��VSRUH�IXQJDOL�H�IUDPPHQWL�GL�LQVHWWL��TXDOL�DILGL��HWHURWWHUL��FROHRWWHUL�H�GLWWHUL�
*OL� DXWRUL� VXSSRQJRQR�FKH� LO� QHXURWWHUR�DEELD� LQJHULWR� VTXDPH�GL� OHSLGRWWHUL�� SROOLQH�H� VSRUH�PHQWUH� VL� QXWULYD�GL
PHODWD��1HO�FRQWHQXWR�LQWHVWLQDOH�GL�XQD�IHPPLQD�o�VWDWR�ULWURYDWR�XQ�HVHPSODUH�EHQ�FRQVHUYDWR�GL�XQD�VSHFLH�GL�FOD�
GRFHUR��&K\GRUXV�VSKDHULFXV�

3DUROH�FKLDYH��1HXURSWHUD��FRQWHQXWL�LQWHVWLQDOL��SROOLQH��VSRUH�IXQJDOL��LQVHWWL��&K\GRUXV�VSKDHULFXV
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7KH�IHHGLQJ�ELRORJ\�RI�VRPH�ODFHZLQJV��1HXURSWHUD�
LV� VWLOO� LQVXIILFLHQWO\� NQRZQ�� $GXOWV� DQG� ODUYDH� RI� PRVW
QHXURSWHUDQ�VSHFLHV�DUH�IUHH�OLYLQJ�SUHGDWRUV�DQG�JHQHU�
DOLVW� IHHGHUV� DV� WKH\� WDNH� D� ZLGH� YDULHW\� RI� VPDOO�� VRIW
ERGLHG�DUWKURSRG�SUH\��3ULQFLSL�	�&DQDUG��������6WHO]O�
������6WHO]O�	�'HYHWDN���������$FFRUGLQJ�WR�WKHLU� IHHG�
LQJ�KDELWV��VRPH�QHXURSWHUDQ�IDPLOLHV�KDYH�EHHQ�UHFRJ�
QLVHG� DV� LPSRUWDQW� SUHGDWRUV� LQ� DJURHFRV\VWHPV� �H�J�
6WHO]O�	�*HSS��������1HZ��������6WHO]O��������6WHO]O�	
'HYHWDN�� ������ 'XHOOL�� ������ 0F(ZHQ� HW� DO��� ������
2QO\� D� IHZ� H[FHSWLRQV� H[LVW� DPRQJ� ODFHZLQJV�� IHHGLQJ
RQ�IRRG�RI�SODQW�RULJLQ��$GXOWV�RI�6LV\ULGDH�DQG�2VP\OL�
GDH�WDNH�ERWK�DQLPDO�DQG�SODQW�IRRG��DQG�DGXOWV�RI�PDQ\
&KU\VRSLGDH� DUH� SROOHQ� RU� KRQH\GHZ� IHHGHUV� �7MHGHU�
������ .RNXEX� 	� 'XHOOL�� ������ ������ &DQDUG� HW� DO��
������1HZ�������� 6WHO]O�	�'HYHWDN��������0F(ZHQ�HW
DO��� �������2Q� WKH� RWKHU� KDQG�� DGXOWV� RI�1HPRSWHULGDH
VHHP�WR�IHHG�H[FOXVLYHO\�RQ�SROOHQ��7MHGHU��������0RQ�
VHUUDW��������

2VP\OXV� IXOYLFHSKDOXV� �6FRSROL�� ������� WKH� RQO\
ZLGH�VSUHDG� (XURSHDQ� RVP\OLG� VSHFLHV�� RFFXUV� QHDU
ZDWHU� ERGLHV�� DORQJ� VWUHDPV� DQG� ULYHU� EDQNV�� 'DYLG
������� UHSRUWHG� WKDW� WKH� VSHFLHV� IHHGV�RQ� IORZHUV��GHDG
LQVHFWV� RI� YDULRXV� RUGHUV�� DQG� DWWDFNV� FRQVSHFLILFV� DV
ZHOO�� .LOOLQJWRQ� ������� QRWHG� OHSLGRSWHUDQ� VFDOHV� LQ� LWV
DOLPHQWDU\� WUDFW��.RNXEX�	�'XHOOL� �������H[DPLQHG� WKH
FURS� DQG� JXW� FRQWHQWV� RI� ILHOG�FROOHFWHG� DGXOW� 2�� IXO�
YLFHSKDOXV� DQG� IRXQG� D� YDULHW\� RI� IRRG�� FRQVLVWLQJ� RI
IUDJPHQWV�RI�LQVHFWV��HULRSK\LG�PLWHV��SROOHQ��DQG�DOJDH�
6WHO]O� �������GHWHFWHG�DSKLGV��GLSWHUDQV�DQG�KRQH\GHZ�
7KH�DLP�RI�WKLV�VWXG\�LV�WR�SUHVHQW�UHVXOWV�RI�WKH�REVHUYD�
WLRQV�RQ�LQWHVWLQDO�FRQWHQWV�RI�2��IXOYLFHSKDOXV�FROOHFWHG
LQ�FHQWUDO�DQG�VRXWKHUQ�(XURSH�

0$7(5,$/�$1'�0(7+2'6

2VP\OXV� IXOYLFHSKDOXV�DGXOWV�ZHUH�FROOHFWHG�XVLQJ�D
VZHHSQHW� DQG� SUHVHUYHG� LQ� ���� HWKDQRO�� ,QGLYLGXDOV
IURP�WKH�IROORZLQJ�SODFHV�ZHUH�XVHG�LQ�WKH�VWXG\��&URDWLD�
%X]HW��%UDáDQD�����������������PDOH��OHJ��&��.UXÊQLN��,WD�
O\�� &DPSLJQD� 1DWLRQDO� 3DUN�� *UDQ� 'XFD� +RWHO�� ���� ��
��������PDOHV��OHJ��'��'HYHWDN��0DFHGRQLD��3OHWYDU��3UL�
OHS�����������������PDOH��OHJ��3��-DNÊLß��0RQWHQHJUR��'XU�
PLWRU�1DWLRQDO�3DUN��*��'REULORYLQD�����������������PD�
OHV���� IHPDOHV� OHJ��'��'HYHWDN�DQG�)�� -DQÌHNRYLá��6ORYH�
QLD��0DULERU��=J��5DGYDQMH�����������������PDOHV���� IH�
PDOHV�� OHJ��'��'HYHWDN��6ORYHQLD��0HGYRGH��7UQRYHF� LQ
WKH�/RáQLFD�YDOOH\�����������������IHPDOHV��OHJ��'��'HYH�
WDN�� 6ORYHQLD�� 6ORYHQM� *UDGHF�� %XNRYVND� YDV�� ���� ��
������ ��PDOHV�� �� IHPDOHV�� OHJ�� /�� 6ODQD��0�� )HUHQF��0�
ÉWDQJHOM�� 7��1RYDN�� 6ORYHQLD�� 7DFHQ�� ���� ��� ������ �� IH�
PDOH��OHJ��'��'HYHWDN�

7ZHQW\�WZR� LQGLYLGXDOV� ���� PDOHV�� �� IHPDOHV�� ZHUH
GLVVHFWHG�DQG�SDUWV�RI� WKHLU�GLJHVWLYH� WUDFW�ZLWK� WKH�FRQ�

WHQWV�ZHUH�PRXQWHG� LQ�����HWKDQRO�RQ�JODVV� VOLGHV�DQG
H[DPLQHG� PLFURVFRSLFDOO\�� ,GHQWLILFDWLRQ� RI� WKH� DUWKUR�
SRG� IUDJPHQWV�UHTXLUHG�H[WHQVLYH�VWXGLHV�RI� OLWHUDWXUH�RQ
LQVHFW� PRUSKRORJ\� �H�J�� 0HLMHUH�� ������ %RUURU� HW� DO��
������ 6WHLQPDQQ� 	� =RPERUL�� ������ 'HWWQHU� 	� 3HWHUV�
�����HWF���DQG�SUHSDUDWLRQ�RI�JODVV�VOLGHV�IRU�FRPSDUDWLYH
DQDO\VLV�

5(68/76

$V�WKH�FURS�DQG�JXW�FRQWHQWV�VKRZHG�QR�EDVLF�GLIIHU�
HQFH��DQG�DV� WKHUH�ZDV�QR�GLIIHUHQFH�GHWHFWHG�EHWZHHQ
WKH�VH[HV��UHVXOWV�RQ�FURS�DQG�JXW�FRQWHQWV�RI�ERWK�VH[HV
DUH�SUHVHQWHG�WRJHWKHU�

7KH� FURS� DQG� JXW� FRQWHQWV� RI� DOPRVW� DOO� VSHFLPHQV
FRQWDLQHG�ZHOO�FKHZHG�LQVHFW�IUDJPHQWV��7DE������7KH�H[�
FHSWLRQV�ZHUH� RQH� PDOH� IURP� %X]HW� �&URDWLD�� DQG� WZR
IUHVKO\� HPHUJHG�PDOHV� FROOHFWHG� LQ�&DPSLJQD�1DWLRQDO
3DUN��,WDO\���ZKLFK�ZHUH�REYLRXVO\�FDXJKW�EHIRUH�IHHGLQJ�
IRU�WKHLU�FURSV�DQG�JXWV�ZHUH�HPSW\��2QO\�LQ�D�IHZ�FDVHV
LW�ZDV�SRVVLEOH� WR� LGHQWLI\� WKH� LQVHFW�RUGHU� IRU� WKH�FRUUH�
VSRQGLQJ� IUDJPHQW�� EXW� PRVWO\� WKH� RULJLQ� RI� DUWKURSRG
UHPDLQV�ZDV�XQNQRZQ�� ,Q� WKH�SUHSDUDWLRQV�� IUDJPHQWV�RI
LQVHFW� DQWHQQDH�� FRPSRXQG�H\HV�� OHJV�� DQG�ZLQJV�ZHUH
QRWHG��&RPSRXQG�H\HV� IUHTXHQWO\�RFFXUUHG� LQ� WKH� LQWHV�
WLQDO� FRQWHQWV�� GLIIHULQJ� LQ� WKH� VKDSH� RI� OHQVHV� RI� WKHLU
RPPDWLGLD��)LJV��������)UDJPHQWV�RI�H\HV�ZLWK�KH[DJRQDO
OHQVHV�ZHUH�FRPPRQ� �)LJ�����ZKHUHDV� WKRVH�ZLWK�KHWHU�
RSWHUDQ�OLNH� OHQVHV�ZHUH�QRWHG�RQO\� WZLFH� �)LJ������'LS�
WHUDQ�� FROHRSWHUDQ� DQG� KHWHURSWHUDQ� WDUVL� DQG� OHSLGRS�
WHUDQ�VFDOHV�ZHUH�DOVR�IRXQG��)LJV��������$SKLGV�ZHUH�SUH�
VHQW� LQ� WKH�FURSV�DQG�JXWV�RI�QXPHURXV�SUHSDUDWLRQV�� LQ
RQH� IHPDOH��DQ�DOPRVW�FRPSOHWH�DSKLG�ZDV�GRFXPHQWHG

7DE�����2FFXUUHQFH�RI�IRRG�LWHPV�LQ�FURS�DQG�JXW�FRQ�
WHQWV�RI�2��IXOYLFHSKDOXV�LQ�WHUPV�RI�DEVROXWH�QXPEHUV�
/HJHQG�� 1�  � WRWDO� QXPEHU� RI� LQGLYLGXDOV� LQYHVWLJDWHG
PLFURVFRSLFDOO\�� Q� �QXPEHU�RI� LQGLYLGXDOV� FRQWDLQLQJ
FHUWDLQ�IRRG�LWHP�
7DE�����3RMDYOMDQMH�RVWDQNRY�KUDQH�Y�SUHEDYLOLK�YUVWH�2�
IXOYLFHSKDOXV��L]UDËHQR�Y�DEVROXWQLK�ÉWHYLONDK��/HJHQGD�
1� �ÉWHYLOR�YVHK�SUHJOHGDQLK�RVHENRY��Q� �ÉWHYLOR�RVHE�
NRY�]�RVWDQNL�GRORàHQH�KUDQH�

)RRG�VRXUFH��1� ���� Q

+RPRSWHUD��DSKLGV �
+HWHURSWHUD �
&ROHRSWHUD �
'LSWHUD �
/HSLGRSWHUD��VFDOHV� �
$FDULQD �
&UXVWDFHD��&ODGRFHUD �
SROOHQ �
)XQJL��PLFHOLD��VSRUHV �
XQLGHQWLILHG�DUWKURSRG�IUDJPHQWV ��
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�)LJ������,Q�DQRWKHU�LQGLYLGXDO��D�SDUWLDOO\�IUDJPHQWHG�PLWH
ZDV�UHFRUGHG�

8QH[SHFWHG�ZDV�WKH�ILQGLQJ�RI�D�ZHOO�SUHVHUYHG�ZD�
WHU� IOHD�� &K\GRUXV� VSKDHULFXV� �)LJ�� ���� 7KLV� FODGRFHUDQ
ZDV�IRXQG�LQ�D�IHPDOH�RULJLQDWLQJ�IURP�D�SODFH�FORVH�WR�D
SRQG��=J��5DGYDQMH��6ORYHQLD��

,Q�D�PDMRULW\�RI�GLJHVWLYH�WUDFWV��GLIIHUHQW�NLQGV�RI�SRO�
OHQ�ZHUH� IRXQG��6RPH�RI� WKHP�ZHUH�GHWHUPLQHG�DV�SRO�
OHQ� RI� WKH� IDPLOLHV� 3LQDFHDH� �3LFHD� DELHV�� 3LQXV�� DQG
$SLDFHDH� �)LJV�� ��������0\FHOLD� �)LJ�� ��� DQG� VSRUHV� RI
XQLGHQWLILHG� IXQJL�ZHUH� FRPPRQ�� ,Q� D� IHZ� LQGLYLGXDOV
�RULJLQDWLQJ� IURP� 6ORYHQLD� DQG� 0RQWHQHJUR��� DVH[XDO
VSRUHV� �FRQLGLD��� FDOOHG� SKUDJPRVSRUHV�� RI� XQLGHQWLILHG
IXQJL��SUREDEO\�RI�WKH�$VFRP\FRWD�JURXS��ZHUH�UHFRUGHG
�)LJ�����

',6&866,21

7KH�PDMRULW\�RI�1HXURSWHUD�DUH�NQRZQ�DV�SUHGDWRUV�
IHHGLQJ�RQ�YDULRXV�VRIW�ERGLHG�DUWKURSRGV��%DVHG�RQ�DU�
WKURSRG� IUDJPHQWV� GRPLQDWLQJ� LQ� FURSV� DQG� JXWV�� RQH
FDQ�FRQFOXGH�WKDW�2VP\OXV�IXOYLFHSKDOXV� LV�PDLQO\�FDU�
QLYRURXV��)RU�ERWK�QHXURSWHUDQ�IDPLOLHV��2VP\OLGDH�DQG
6LV\ULGDH��DOJDH�� IXQJL�DQG� IROLDJH�ZHUH� IRXQG� WR�EH�DQ
DGGLWLRQDO� GLHW� �.RNXEX�	�'XHOOL�� ������ ������� )XQJDO
VSRUHV�� IUDJPHQWV� RI� KHWHURSWHUDQV�� FROHRSWHUDQV� DQG
FODGRFHUDQV� KDG� QRW� \HW� EHHQ� GRFXPHQWHG� IRU�2�� IXO�
YLFHSKDOXV�EHIRUH��7DE������,Q�QHXURSWHULG�IDPLOLHV��RQO\
WKH� 1HPRSWHULGDH� VHHP� WR� IHHG� H[FOXVLYHO\� RQ� SROOHQ�
DQG� DUH� WKXV� FRQVLGHUHG� WURSKLF� VSHFLDOLVWV� �0RQVHUUDW�
������

,Q�WKH�JXW�RI�GLVVHFWHG�VSHFLPHQV�RI�$XVWUDOLDQ�.HP�
S\QLQDH�� D� VXEIDPLO\� RI�2VP\OLGDH��1HZ� ������� IRXQG

SROOHQ�� IXQJL�� DQG� IUDJPHQWV� RI� EDUN� DQG� IROLDJH�� EXW
WKHUH�ZDV�D�ODFN�RI�IRRG�RI�DQLPDO�RULJLQ��7DE�����

6KHOGRQ� 	� 0DF/HRG� ������� QRWHG� WKDW� DGXOW� JUHHQ
ODFHZLQJV� RI� VSHFLHV� ZLWK� QRQ�SUHGDWRU\� DGXOWV� LQ� WKH
JHQXV� &KU\VRSHUOD� VFUDSH� DW� WKH� OHDI� DQG� WZLJ� VXUIDFH
ZKHUH�KRQH\GHZ�LV�SUHVHQW��)RU�WKH�VDPH�VSHFLHV�LW�ZDV
FRQILUPHG� WKDW� VRRW\� PROGV� �'HPDWLDFHDH�� JURZLQJ� GL�
UHFWO\�RQ�WKH�KRQH\GHZ�DUH�LQJHVWHG�ZLWK�LW� �6KHOGRQ�	
0DF/HRG���������/HSLGRSWHUDQ�VFDOHV�FDQ�JHW�WUDSSHG�LQ
WKH�VWLFN\�KRQH\GHZ�ZKHQ�OHSLGRSWHUDQV��EXWWHUIOLHV�DQG
PRWKV�� IO\� FORVH� WR� KRPRSWHUDQV� SURGXFLQJ� KRQH\GHZ�
6R�WKH�SUHVHQFH�RI� OHSLGRSWHUDQ�VFDOHV�LQ�GLJHVWLYH�WUDFW
GRHV�QRW�QHFHVVDULO\�PHDQ� WKDW� EXWWHUIOLHV� RU�PRWKV� DUH
FRQVXPHG�E\�SUHGDWRUV�

'DYLG�������� UHSRUWHG� WKDW�RVP\OLG�DGXOWV�RFFDVLRQ�
DOO\� IHHG� RQ�GHDG� LQVHFWV� DQG�PD\�HYHQ�SUH\� RQ�ZHDN
FRQVSHFLILFV�� 7KH� PDMRULW\� RI� LQGLYLGXDOV� LQVSHFWHG� LQ
WKH�SUHVHQW�VWXG\�FRQWDLQHG�DOVR�SROOHQ��VRPH�RI�WKHP�LQ
ODUJH�DPRXQWV��$V�DOUHDG\�VXJJHVWHG�E\�.RNXEX�	�'XHOOL
��������WKH�VSHFLHV�GRHV�VHHP�WR�DFWLYHO\�IHHG�RQ�SROOHQ�
2EYLRXVO\��VRPH�SROOHQ�JUDLQV�DQG� IXQJDO� VSRUHV�FRXOG
DOVR� KDYH� EHHQ� VZDOORZHG� E\� RVP\OLG� DGXOWV� ZKLOH
IHHGLQJ�RQ�KRQH\GHZ�

,Q�RQH� IHPDOH¤V�JXW��D�ZDWHU� IOHD� �&K\GRUXV� VSKDHUL�
FXV�� &ODGRFHUD�� &UXVWDFHD�� ZDV� UHFRUGHG�� :H� DVVXPH
WKDW�WKH�IOHD�ZDV�VZDOORZHG�DFFLGHQWDOO\��SUREDEO\�ZKLOH
IHHGLQJ�RQ�KRQH\GHZ�IURP�WKH�VXUIDFH�RI�IORDWLQJ�OHDYHV
RI�ZDWHU�SODQWV��ZKLFK�DUH�RIWHQ�FRYHUHG�ZLWK�DSKLGV��$
VSODVK�RI�D�IURJ�RU�D�KHDY\�UDLQGURS�PD\�KDYH�FDWDSXOWHG
WKH� IOHD� RQWR� WKH� OHDI�� ,W� LV� NQRZQ� WKDW� ZDWHU� IOHDV� DW
WLPHV�RFFXU�LQ�PDVVHV�DW�WKH�ZDWHU�VXUIDFH��7KH�VSHFXOD�
WLRQ� RQ� WKH� RFFDVLRQDO� DFTXLVLWLRQ� RI� WKH� FODGRFHUDQ� LV
VXSSRUWHG�E\�WKH�IDFW�WKDW�LW�ZDV�IRXQG�DOPRVW�LQWDFW��DV

7DE�����,QWHVWLQDO�FRQWHQWV�RI�2VP\OLQDH�DQG�.HPS\QLQDH�
7DE�����9VHELQD�SUHEDYLO�SRGGUXËLQ�2VP\OLQDH�LQ�.HPS\QLQDH�

6XEIDPLO\
)RRG�VRXUFH 2VP\OLQDH .HPS\QLQDH 5HIHUHQFH

+RPRSWHUD��DSKLGV [ �������
+RPRSWHUD��SV\OOLGV [ �
+HWHURSWHUD [ �
&ROHRSWHUD [ �
'LSWHUD [ �������
/HSLGRSWHUD [ [ �������
$FDULQD��(ULRSK\LGDH [ �
&UXVWDFHD��&ODGRFHUD [ �
SROOHQ [ [ �������
DOJDH [ �
IXQJL [ [ ����
EDUN�IUDJPHQWV [ �
IROLDJH�IUDJPHQWV [ �
PLQHUDO�SDUWLFOHV [ �

/ABANAJ?AO���/ABANAJ?A!�����(EHHEJCPKJ� ����
"�����+AS� ����
"�����(KGQ>Q���!QAHHE� ����
"�����0PAHVH� ����
"�����PDEO�L=LAN�
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)LJV��������,QWHVWLQDO�FRQWHQWV�RI�2��IXOYLFHSKDOXV�
6O��������9VHELQD�SUHEDYLO�PUHËHNULOFD�2��IXOYLFHSKDOXV�
)LJ�� ��� )UDJPHQW�RI� D�FRPSRXQG�H\H�ZLWK�KH[DJRQDO� OHQVHV�� �� 6O�� ��� )UDJPHQW� VHVWDYOMHQLK� RàL� V� KHNVDJRQDOQLPL
OHàDPL�
)LJ�����)UDJPHQW�RI�D�FRPSRXQG�H\H�ZLWK�TXDGUDWLF�OHQVHV��D�KHWHURSWHUDQ�OLNH�H\H�����6O�����)UDJPHQW�VHVWDYOMHQLK
RàL�V�NYDGUDWQLPL�OHàDPL��VWUXNWXUD�VSRPLQMD�QD�RàL�VWHQLF��
)LJ�����$Q�DSKLG����6O�����/LVWQD�XÉ�
)LJ�����'LVWDO�SDUW�RI�D�FROHRSWHUDQ�WDUVXV����6O�����'LVWDOQL�WDU]DOQL�GHO�KURÉàD�
)LJ�����)UDJPHQW�RI�D�GLSWHUDQ�WDUVXV����6O�����7DU]DOQL�IUDJPHQW�GYRNULOFD�
)LJ�����/HSLGRSWHUDQ�VFDOH����6O�����/XVNLFD�PHWXOMD�
)LJ�����$�ZDWHU�IOHD��&K\GRUXV�VSKDHULFXV����6O�����9RGQD�EROKD��&K\GRUXV�VSKDHULFXV�
)LJ�����6HSWDWH�IXQJDO�K\SKDH����6O�����6HSWLUDQH�KLIH�JOLY�
)LJ�����3KUDJPRVSRUH����6O�����)UDJPRVSRUD�
)LJ������3ROOHQ�JUDLQ�RI�VSUXFH�ILU��3LFHD�DELHV����6O������3HORGQR�]UQR�VPUHNH��3LFHD�DELHV�
)LJ������3ROOHQ�JUDLQ�RI�SLQH��3LQXV�VS����6O������3HORGQR�]UQR�ERUD��3LQXV�VS�
)LJ������3ROOHQ�RI�8PEHOOLIHUDH����6O������3HORG�NREXOQLFH�
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LW� ZDV� WRR� VPDOO� WR� EH� PDVWLFDWHG� LQWR� VPDOOHU� SLHFHV
EHIRUH�LW�ZDV�VZDOORZHG��.RNXEX�	�'XHOOL��������IRXQG
LQ�2�� IXOYLFHSKDOXV� JUHHQ� DQG� EURZQ� FRORXUHG� DOJDH�
%RWK� ILQGLQJV� LQGLFDWH� WKDW� DGXOW� RVP\OLGV� DUH� VWURQJO\
OLQNHG�WR�ZDWHU�ERGLHV�IRU�IHHGLQJ�

7KH�VL]H�RI�QHXURSWHUDQ�LQVHFWV�DQG�WKH�PRUSKRORJ\
RI� WKHLU� PRXWKSDUWV� UHIOHFW� WKH� IHHGLQJ� HFRORJ\� RI� D
WD[RQ��7KH�PRUSKRORJ\�RI�WKH�PRXWKSDUWV�LQ�1HPRSWHUL�
GDH�SURYHV�WKDW�WKH\�DUH�IHHGLQJ�RQO\�RQ�SROOHQ��0RQVHU�
UDW���������6LV\ULGDH��ZLWK�6LV\UD� WHUPLQDOLV�DV�DQ�H[DP�
SOH�� IHHG� PDLQO\� RQ� DSKLGV� DQG� HULRSK\LG� PLWHV�� 7KLV
VSHFLDOL]DWLRQ�PD\�EH�GXH�WR�WKHLU�PLQXWH�VL]H� �.RNXEX
	� 'XHOOL�� ������� /DUJHU� 1HXURSWHUD�� OLNH� RVP\OLGV�� DV�
FDODSKLGV��DQG�P\UPHOHRQWLGV� �.RNXEX�	�'XHOOL�������
6WHO]O�	�*HSS��������6WHO]O��������'HYHWDN�HW�DO��������
DUH�JHQHUDO�SUHGDWRUV�IHHGLQJ�RQ�D�YDULHW\�RI�DUWKURSRGV�

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

7KDQNV� DUH� GXH� WR� 'U�� 0HWND� &XOLEHUJ� �6ORYHQLDQ
$FDGHP\�RI�6FLHQFHV�DQG�$UWV��/MXEOMDQD�� IRU� WKH�GHWHU�
PLQDWLRQ�RI�SROOHQ�DQG�'U��$QWRQ�%UDQFHOM��1DWLRQDO�,Q�
VWLWXWH� RI� %LRORJ\�� /MXEOMDQD�� IRU� WKH� GHWHUPLQDWLRQ� RI
&K\GRUXV��:H�RZH� WKDQNV� WR� VHYHUDO� FROOHFWRUV� SURYLG�
LQJ� DGXOW� RVP\OLGV�� :H� DUH� JUDWHIXO� WR� 3URI�� 'U�� )�
-DQÌHNRYLá� IRU� LPSURYHPHQW� RI� DQ� HDUO\� YHUVLRQ� RI� WKH
PDQXVFULSW�� 7KLV� VWXG\� ZDV� SDUWO\� VXSSRUWHG� E\� D� UH�
VHDUFK�JUDQW� IURP� WKH� 6ORYHQH�0LQLVWU\� RI�+LJK� (GXFD�
WLRQ�� 6FLHQFH� DQG� 7HFKQRORJ\� �*UDQW� 1R�� 3������
%LRGLYHUVLW\��

96(%,1$�35(%$9,/�2'5$6/(*$�05(Ë(.5,/&$�260</86�)8/9,&(3+$/86��6&23��
�1(85237(5$��260</,'$(�

'XÈDQ�'(9(7$.
2JERANV=�R�*=NE>KNQ�#=GQHPAP=�V=�J=N=RKOHKRFA�EJ�I=PAI=PEGK�,@@AHAG�V=�>EKHKCEFK�0&������*=NE>KN�(KNK
G=����

"�I=EH!�@QO=J�@ARAP=G$QJE�I>�OE

3HWHU�'8(//,
0SEOO�#A@AN=H�/AOA=N?D�&JOPEPQPA�40)� %�������ENIAJO@KNB�7ÐNE?D�0SEPVANH=J@

329=(7(.

6�WHKQLNR�L]GHODYH�PLNURVNRSVNLK�SUHSDUDWRY�VPR�SUHXßHYDOL�YVHELQR�JROÈH�WHU�VUHGQMHJD�LQ�]DGQMHJD�ßUHYHVD�HY�
URSVNH�YUVWH�SRWRßQHJD�PUHÊHNULOFD��2VP\OXV�IXOYLFHSKDOXV��6FRS����0HG�GREUR�SUHÊYHßHQLPL�LQ�GHOQR�SUHEDYOMHQLPL
IUDJPHQWL�VPR�QDÈOL�SHORGQD�]UQD�LQ�VSRUH�JOLY��PHG�RVWDQNL�ßOHQRQRÊFHY�SD�OLVWQH�XÈL��VWHQLFH��KURÈßH��GYRNULOFH�WHU
SUÈLFH�� 'RPQHYDPR�� GD� MH� PUHÊHNULOHF� SRJROWQLO� OXVNLFH� PHWXOMHY�� SHORGQD� ]UQD� LQ� VSRUH� JOLY�� NR� VH� MH� KUDQLO� ]
PHGHQR�URVR��9�SUHEDYLOLK�HQHJD�RVHEND�VPR�QDÈOL�GREUR�RKUDQMHQR�YRGQR�EROKR�YUVWH�&K\GRUXV�VSKDHULFXV�

.OMXÞQH�EHVHGH��1HXURSWHUD��YVHELQD�SUHEDYLO��SHORG��VSRUH�JOLY��ÌXÌHONH��&K\GRUXV�VSKDHULFXV

5()(5(1&(6

%RUURU��'���'��0��'H/RQJ�	�&��$��7ULSSOHKRUQ��������
$Q� LQWURGXFWLRQ� WR� WKH� VWXG\� RI� LQVHFWV�� �WK� (G�� +ROW�
5LQHKDUW�	�:LQVWRQ��1HZ�<RUN������S�
&DQDUG��0���<��6mPmULD�	�7��5��1HZ���������%LRORJ\�RI
&KU\VRSLGDH��'U�:��-XQN�3XEOLVKHUV��7KH�+DJXH������S�
'DYLG�� .�� �������� %HLWUlJH� ]XU� $QDWRPLH� XQG� /HEHQV�
JHVFKLFKWH�YRQ�2VP\OXV�FKU\VRSV�/��=��0RUSKRO��gNRO�
7LHUH��������������

'HWWQHU�� .�� 	� :�� 3HWHUV� �������� /HKUEXFK� GHU� (QWR�
PRORJLH��)LVFKHU�9HUODJ��6WXWWJDUW������S�
'HYHWDN��'���3��3LUÇ�	�)��-DQÉHNRYLÞ���������2ZO�IO\�/L�
EHOORLGHV�PDFDURQLXV��6FRSROL��������LQ�6ORYHQLD�DQG�LQ
WKH�QRUWKZHVWHUQ�SDUW�RI�&URDWLD��1HXURSWHUD��$VFDODSKL�
GDH���$QQDOHV��6HU��+LVW��1DW������������������
'XHOOL��3����������/DFHZLQJV�LQ�ILHOG�FURSV��,Q��0F(ZHQ�
3��.���7��5��1HZ�	�$��(��:KLWWLQJWRQ��HGV����/DFHZLQJV�LQ
WKH� FURS� HQYLURQPHQW�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�
&DPEULGJH��S����������



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

!Q
=J�!"3"1�(���-APAN�!2"))&!�&+1"01&+�)� ,+1"+10�,#��!2)1�,0*6)20�#2)3& "-%�)20� 0 ,-�
� +"2/,-1"/��,0*6)&!�"
������

��

.LOOLQJWRQ�� )�� -�� ��������1HXURSWHUD� IHHGLQJ� XSRQ� /HSL�
GRSWHUD��-��(QWRPRO��6RF��6RXWK�(QJO������������
.RNXEX�� +�� 	� 3�� 'XHOOL� �������� $GXOW� IRRG� RI� VSRQJH
IOLHV��REVHUYDWLRQV�RQ�WKH�FURS�DQG�JXW�FRQWHQW�RI�6LV\UD
WHUPLQDOLV� &XUWLV� �3ODQLSHQQLD�� 6LV\ULGDH��� 1HXURSW�� ,QW��
��������������
.RNXEX��+��	� 3��'XHOOL� �������� $GXOW� IRRG� RI�2VP\OL�
GDH�� LQWHVWLQDO� FRQWHQWV� RI�2VP\OXV� IXOYLFHSKDOXV� �6FR�
SROL���,Q��*HSS��-���+��$VS{FN�	�+��+{O]HO��HGV����5HFHQW
5HVHDUFK� LQ� 1HXURSWHURORJ\�� 3URF�� �QG� ,QWHUQDWLRQDO
6\PSRVLXP� RQ�1HXURSWHURORJ\�� *UD]�� $XVWULD�� S�� ����
����
0F(ZHQ�� 3�� .��� 7�� 5�� 1HZ�	� $�� (��:KLWWLQJWRQ� �HGV��
��������/DFHZLQJV�LQ�WKH�FURS�HQYLURQPHQW��&DPEULGJH
8QLYHUVLW\�3UHVV��&DPEULGJH������S�
0HLMHUH�� -��&��+��GH���������8HEHU�GDV� OHW]WH�*OLHG�GHU
%HLQH�EHL�GHQ�$UWKURSRGHQ��=RRO�� -E��$QDW��2QW���������
��������
0RQVHUUDW��9�� -�� �������� /DUYDO� VWDJHV� RI� (XURSHDQ�1H�
PRSWHULQDH��ZLWK� V\VWHPDWLF�FRQVLGHUDWLRQV�RQ� WKH� IDP�
LO\�1HPRSWHULGDH��,QVHFWD��1HXURSWHUD���'WVFK��(QWRPRO�
=��������������
1HZ��7��5����������7KH�IRRG�RI�2VP\OLGDH��.HPS\QLQDH�
$XVWUDO��(QWRPRO��0DJ���������������
1HZ��7��5�� ��������3ODQLSHQQLD��/DFHZLQJV�� ,Q��)LVFKHU�
0���HG����+DQGEXFK�GHU�=RRORJLH��:��GH�*UX\WHU��%HUOLQ�
YRO��,9��������
3ULQFLSL��0��0��	�0��&DQDUG���������)HHGLQJ�KDELWV��,Q�
&DQDUG��0���<��6pPpULD�	�7��5��1HZ�� �HGV����%LRORJ\�RI
&KU\VRSLGDH��'U�:��-XQN�3XEOLVKHUV��7KH�+DJXH��S�����
���

6KHOGRQ�� -��.��	�(��*��0DF/HRG� �������� 6WXGLHV�RQ� WKH
ELRORJ\�RI�&KU\VRSLGDH�� ,,��7KH� IHHGLQJ�EHKDYLRU�RI� WKH
DGXOW�&KU\VRSD�FDUQHD��3V\FKH��������������
6WHLQPDQQ��+��	� ,�� =RPERUL� �������� $Q� DWODV� RI� LQVHFW
PRUSKRORJ\��$NDGpPLDL�.LDGx��%XGDSHVW������S�
6WHO]O��0����������1DKUXQJVDQDO\WLVFKH�8QWHUVXFKXQJHQ
DQ�+HPHURELLGHQ�,PDJLQHV� �,QVHFWD�� 3ODQLSHQQLD��� 0LWW�
'WVFK��*HV��DOOJ��DQJ��(QWRPRO��������������
6WHO]O��0����������8QWHUVXFKXQJHQ�]X�1DKUXQJVVSHNWUHQ
PLWWHOHXURSlLVFKHU� 1HXURSWHUHQ�,PDJLQHV� �1HXURSWHURL�
GHD��,QVHFWD���-��$SSO��(QWRPRO����������������
6WHO]O��0��	�'��'HYHWDN� ��������1HXURSWHUD� LQ�DJULFXO�
WXUDO�HFRV\VWHPV��$JULF��(FRV\VW��(QYLURQ���������������
6WHO]O��0�� 	� -�� *HSS� �������� 1DKUXQJVDQDO\WLVFKH�8Q�
WHUVXFKXQJHQ� DQ� ,PDJLQHV� YRQ� +HPHURELXV� PLFDQV
�2OLYHU�� �3ODQLSHQQLD�� +HPHURELLGDH��� 0LWW�� QDWXUZLVV�
9HU��6WHLHUPDUN���������������
6WHO]O��0��	� -��*HSS� �������� )RRG�DQDO\VLV�RI� LPDJLQHV
RI� FHQWUDO� (XURSHDQ� 0\UPHOHRQWLGDH� �,QVHFWD�� 1HXURS�
WHUD��� ,Q��0DQVHOO��0��:��	�+��$VS{FN� �HGV����$GYDQFHV
LQ�1HXURSWHURORJ\��3URF���UG�,QWHUQDWLRQDO�6\PSRVLXP�RQ
1HXURSWHURORJ\�� 'HSDUWPHQW� RI� $JULFXOWXUDO� 'HYHORS�
PHQW��3UHWRULD�5�6�$���S����������
7MHGHU��%����������$�QRWH�RQ�WKH�IRRG�RI�WKH�DGXOW�6LV\UD
IXVFDWD� )DEULFLXV� �1HXURSWHUD�� 6LV\ULGDH��� (QWRPRO�
7LGVNU���������������
7MHGHU��%�� ��������1HXURSWHUD� ��3ODQLSHQQLD�� 7KH� ODFH�
ZLQJV� RI� 6RXWKHUQ� $IULFD�� ��� )DPLO\� 1HPRSWHULGDH�� 6�
$IU��$QLP��/LIH��������������


