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/D�SLJPHQWD]LRQH�GHOOH�DOL�GL�3DOSDUHV�OLEHOOXORLGHV�o�VWDWD�TXDQWLILFDWD�FRQ�O¢DVVRUEDQ]D�GHOOD�OXFH�D�VSHFLILFKH
OXQJKH]]H� G¢RQGD�� /¢DVVRUELPHQWR� GHOOH� SDUWL� JLDOOH� GHOOH� DOL� o� ULVXOWDWR�PDJJLRUH� QHOOH� IHPPLQH� FKH� QHL�PDVFKL�
1HOOH�SDUWL�JLDOOH�GHOOH�DOL�VRQR�VWDWL�LGHQWLILFDWL�L�SLJPHQWL�VHSLDSWHULQD�H�[DQWRSWHULQD��PHQWUH�QHOOH�PDFFKLH�QHUH�HUD
SUHVHQWH�OD�PHODQLQD�

3DUROH�FKLDYH��1HXURSWHUD��0\UPHOHRQWLGDH��3DOSDUHV�OLEHOOXORLGHV��DOL��FRORUD]LRQH��SLJPHQWL
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,1752'8&7,21

3DOSDUHV� OLEHOOXORLGHV� �/LQQDHXV�� RFFXUV� DV� D� VLQJOH
VSHFLHV� IURP� WKH� WULEH� 3DOSDULQL� LQ� (XURSH� �0DQVHOO�
������� ,W� LV� ZLGHO\� GLVWULEXWHG� LQ� WKH� 0HGLWHUUDQHDQ
UHDFKLQJ� ,UDQ� DQG� &DXFDVXV� �$VS{FN� HW� DO��� ������� ,Q
6ORYHQLD�� WKH� VSHFLHV�KDV�QRW� \HW�EHHQ� IRXQG� �'HYHWDN�
������� DOWKRXJK� LW� LV� H[SHFWHG�� $V� SUHGDWRU� RQ� LQVHFWV
DQG� VSLGHUV�� LW� LQKDELWV� JUDVVODQG�DUHDV�DQG� VFUXE� FRP�
PXQLWLHV�� 0DFURVFRSLFDOO\�� LWV� SDOH� \HOORZ� ZLQJV� ZLWK
EODFN� VSRWV� GR� QRW� VXEVWDQWLDOO\� GLIIHU� EHWZHHQ� PDOHV
DQG�IHPDOHV�DQG�VHHP�WR�KDYH�PRUH�PLPLF�WKDQ�ZDUQLQJ
DSSHDUDQFH�� $� VLPLODU� FRORUDWLRQ� RI� ZLQJV� ZLWK� \HOORZ
SLJPHQWV� SWHULGLQHV� �VHSLDSWHULQ� DQG� [DQWKRSWHULQ�� DQG
EODFN�PHODQLQ�ZDV� UHSRUWHG� IRU�/LEHOORLGHV�PDFDURQLXV
�6HQáLá���������7KH�VDPH�SLJPHQWV�ZHUH�GHWHFWHG�LQ�WKH
LQWHJXPHQW�RI�D�VFRUSLRQ�IO\�3DQRUSD�MDSRQLFD��1DNDJR�
VKL�HW�DO����������<HOORZ�SLJPHQWV� LQ� LQVHFWV� FRXOG�DOVR
EH�RPPRFKURPHV��SRUILULQHV� RU� FRPSRXQGV� RULJLQDWLQJ
IURP� IRRG� LQJHVWHG�� OLNH�FDURWHQRLGHV� DQG� IODYRQHV� �3H�
WHUV��������

,Q�WKH�SUHVHQW�VWXG\��WKH�LQWHQVLW\�RI�SLJPHQWDWLRQ�RI
WKH� ZLQJV� ZDV� PHDVXUHG� ZLWK� DEVRUSWLRQ� RI� WKH� OLJKW�
7KH�SLJPHQWV�ZHUH�H[WUDFWHG�IURP�WKH�ZLQJV�DQG�LGHQWL�
ILHG�

0$7(5,$/�$1'�0(7+2'6

$GXOW� VSHFLPHQV�RI�3DOSDUHV� OLEHOOXORLGHV� �/LQQDHXV�
ZHUH�FROOHFWHG�LQ�JUDVVODQGV�QHDU�WKH�YLOODJH�RI�1HUH]LQH
���R��¤�1�� ��R��¤� (�� RQ� WKH� LVODQG� RI� /RÊLQM� LQ� &URDWLD

�)LJ�����DQG�VWRUHG�DW����R&�EHIRUH�XVH�� ,QWHQVLW\�RI�FRO�
RUDWLRQ� RI� WKH� ZLQJV� ZDV� PHDVXUHG� DFFRUGLQJ� WR� WKH
PHWKRG� GHVFULEHG� LQ� DQ� HDUOLHU� SDSHU� �6HQáLá�� ������
%ULHIO\�� IURP� HDFK� ULJKW� KLQG�ZLQJ� �IURP� ���PDOHV� DQG
���IHPDOHV��DERXW���FP�ORQJ�GLVWDO�SDUW�ZDV�FXW�RII�DQG
FOXPSHG� EHWZHHQ� WZR� SODWHV� ZLWK� D� ���� PP� DSHUWXUH�
7KLV� KROGHU� ZDV� LQVHUWHG� RQ� WKH� IURQW� RI� WKH� VDPSOH
FKDPEHU� LQ� VSHFWURSKRWRPHWHU� �3HUNLQ�(OPHU�� /DPEGD
���%LR��� $EVRUSWLRQ� ZDV� PHDVXUHG� LQ� SDUWV� ZLWK� LQWHQ�
VLYH�DQG�KRPRJHQRXV�SLJPHQWDWLRQ��)LJ������7KH�\HOORZ
SDUWV�ZHUH�PHDVXUHG�DW�����QP�ZDYHOHQJWK� �DW� WKH�DE�
VRUSWLRQ�PD[LPXP�RI�SWHULGLQHV��6WDUN��������1DNDJRVKL
HW�DO����������DQG�EODFN�VSRWV�DW�����QP�ZDYHOHQJWK��DV
UHFRPPHQGHG� IRU� TXDQWLILFDWLRQ� RI�PHODQLQ� �9LUDGRU� HW
DO�����������7KH�GDWD�ZHUH�VWDWLVWLFDOO\�DQDO\VHG�ZLWK�6WX�
GHQW¤V� W� WHVW�� WKH�FRUUHODWLRQ� FRHIILFLHQW� U� DQG�)� WHVW�� DOO
WHVWV� ZHUH� SHUIRUPHG�ZLWK� WKH� FRPSXWHU� SDFNDJH� 67$�
7,67,&$��6WDW6RIW��,QF���

,GHQWLILFDWLRQ� RI�PHODQLQ�ZDV� SHUIRUPHG� E\� VRDNLQJ
WKH�EODFN�SDUW�RI�WKH�ZLQJ�LQ�WKH�VROXWLRQ�RI�WKH�PHWK\O�
HQH� EOXH� ���PJ� O���� LQ� .&O� EXIIHU� �����PRO� O����� S+�  � �
�/LOOLH��������

([WUDFWLRQ�DQG�DQDO\VLV�RI� WKH�\HOORZ�SLJPHQWV�ZHUH
SHUIRUPHG� IURP� �� IRUH� DQG� �� KLQG� ZLQJV�� 7KH� ZLQJV
ZHUH�VHSDUDWHG�LQ�\HOORZ�������PJ��DQG�EODFN�SDUWV�����
PJ��LQ�WZR�PRUWDUV��$IWHU�JULQGLQJ�ZLWK����PJ�RI�TXDUW]
VDQG� IRU���PLQ�� WKH�H[WUDFWLRQ�ZDV�SHUIRUPHG�ZLWK����
DQG������O�RI������VXFURVH��UHVSHFWLYHO\��LQ�D�GLP�OLJKW�
$IWHU����PLQ�RI�FHQWULIXJDWLRQ�DW������J��WKH�UHH[WUDFWLRQ
RI� HDFK� SHOOHW�ZDV� SHUIRUPHG�ZLWK� ���� �O� RI� ����� VX�
FURVH�� 7KH� DEVRUSWLRQ� VSHFWUD� RI� SRROHG� VXSHUQDWDQWV

)LJ�����$�SDVWXUH�QHDU�1HUH]LQH��/RÉLQM���-XO\��������3KRWR��'��'HYHWDN�
6O�����3DÉQLN�EOL]X�1HUH]LQ��/RÉLQM���MXOLM��������)RWR�'��'HYHWDN�
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)LJ�����+LQG�ZLQJ�RI�DQW�OLRQ�3DOSDUHV�OLEHOOXORLGHV��%ODFN�DQG�ZKLWH�DVWHULVNV�LQGLFDWH�WKH�SRLQWV�ZKHUH�DEVRUSWLRQ
ZDV�PHDVXUHG��/HQJWK�RI�WKH�KLQG�ZLQJ�LV����PP�
6O�����=DGQMH�NULOR�YRONFD�YUVWH�3DOSDUHV�OLEHOOXORLGHV��ßUQD�LQ�EHOD�]YH]GLFD�NDËHWD�PHVWL��NMHU�MH�ELOD�PHUMHQD�DE�
VRUSFLMD��'ROËLQD�]DGQMHJD�NULOD�MH����PP�

ZHUH� VFDQQHG� DW� �������� QP�� 7KH� IUHH]H�GULHG� VXSHU�
QDWDQWV������PJ�RI�HDFK��ZHUH�GLVVROYHG�LQ����O�RI�GHDHU�
DWHG�ZDWHU�DQG�DSSOLHG����Õ������O��RQ�DOXPLQLXP�VKHHW
ZLWK� 6LOLFD� JHO� ��� )���� ��� Õ� ��� FP�� 0HUFN�� *HUPDQ\��
7KH� PDUNHU� ����� PJ� LQ� ��O�� ZDV� VHSLDSWHULQ� �6FKLUFNV�
6ZLW]HUODQG��� 7KH� SDSHU� FKURPDWRJUDSK\� �ZLWK� SDSHU
01����� 0DFKHUH\�'�UHQ�� *HUPDQ\�� ZDV� SHUIRUPHG
XQGHU�WKH�VDPH�FRQGLWLRQV��H[FHSW�WKDW�D�GRXEOH�DPRXQW
RI�VDPSOHV�ZDV�DSSOLHG�

5(68/76

%RWK� LQ� PDOHV� DQG� IHPDOHV� WKH� \HOORZ� SDUWV� RI� WKH
ZLQJV�DEVRUEHG�WKH�OLJKW�DW�����QP�ZDYHOHQJWK�OHVV� LQ�
WHQVLYHO\� WKDQ� EODFN� SDUWV� DW� ���� QP� �7DE�� ���� EXW� DE�
VRUSWLRQ�RI�WKH�\HOORZ�SDUWV� LQ�IHPDOHV�ZDV�VLJQLILFDQWO\
KLJKHU� WKDQ� LQ�PDOHV��)�����  � ����� DW�S�  � ������� ,Q� DE�
VRUSWLRQ� RI� WKH� EODFN� SDUWV� RI� WKH� ZLQJV�� WKHUH� ZDV� QR
GLIIHUHQFH�EHWZHHQ�PDOHV�DQG�IHPDOHV��)����� ������DW�S
 ��������7KH�UDWLR��DEVRUSWLRQ�RI� WKH�\HOORZ�SDUW�RI� WKH
ZLQJ� DW� ���� QP� �� DEVRUSWLRQ� RI� WKH� EODFN� SDUW� RI� WKH
ZLQJ� DW� ���� QP�� YDULHG� LQGLYLGXDOO\� �GDWD� QRW� VKRZQ��
1R� FRUUHODWLRQ� EHWZHHQ� WKHVH� WZR� SDUDPHWHUV� ZDV� RE�
WDLQHG�LQ�PDOHV��U� �������S� ��������QRU�LQ�IHPDOHV��U� 
������S� ��������

,Q� WKH�ZLQJV¤�EODFN�SDUWV�� WKH� SUHVHQFH� RI� WKH� EODFN
SLJPHQW� PHODQLQ� ZDV� FRQILUPHG�� $IWHU� UHDFWLRQ� RI� WKH
GDUN�SDUWV�RI�WKH�FXW�ZLQJV�ZLWK�PHWK\OHQH�EOXH�DW�S+���
D�GDUN�JUHHQ�FRORXUHG�PDUJLQ�DSSHDUHG�

)URP�WKH�\HOORZ�DV�ZHOO�DV�EODFN�SDUWV�RI� WKH�ZLQJV�
\HOORZ� H[WUDFWV� ZLWK� WKH� DEVRUSWLRQ� PD[LPXP� DW� ����
����QP��FKDUDFWHULVWLF�IRU�SWHULGLQHV��ZHUH�REWDLQHG��$E�
VRUSWLRQV�RI� OLJKW� DW�����QP�ZDYHOHQJWK�RI� WKH� ILUVW�H[�
WUDFWV�ZHUH� ������ DQG� ������� DQG� ������ DQG� ������� RI

WKH� VHFRQG�H[WUDFWV��$FFRUGLQJ� WR� WKH�FDOFXODWLRQV� IURP
WKLV�GDWD��WKH�FRQFHQWUDWLRQ�RI�WKH�\HOORZ�SLJPHQWV�LV����
WLPHV� KLJKHU� LQ� EODFN� VSRWV� WKDQ� LQ� WKH� \HOORZ� SDUWV� RI
WKH�ZLQJV�

7DE����� ,QWHQVLW\�RI�SLJPHQWDWLRQ�RI� WKH�ZLQJV�RI�3�� OL�
EHOOXORLGHV��H[SUHVVHG�DV�DEVRUSWLRQ�RI�WKH�OLJKW��<HOORZ
SDUWV�ZHUH�PHDVXUHG�DW�����QP�DQG�EODFN�SDUWV�DW����
QP��9DOXHV�DUH�PHDQV�±±�VWDQGDUG�GHYLDWLRQ��1� ������ 
S������
7DE�� ��� ,QWHQ]LWHWD� REDUYDQRVWL� NULO� SUL� YRONFX� YUVWH�3�
OLEHOOXORLGHV�� L]UDËHQD� ]� DEVRUSFLMR� VYHWOREH�� 1MHJRYL
UXPHQL�GHOL�VR�ELOL�PHUMHQL�SUL�YDORYQL�GROËLQL�����QP�
àUQL� SD� SUL� ���� QP�� 9UHGQRVWL� VR� SRGDQH� NRW� VUHGQMH
YUHGQRVWL�±±�VWDQGDUGQL�RGNORQ��1� ������ �S������

*HQGHU $EVRUSWLRQ�RI�WKH
\HOORZ�SDUWV�RI
ZLQJV�DW�����QP

$EVRUSWLRQ�RI�WKH
EODFN�SDUWV�RI�ZLQJV�DW

����QP
0DOHV ������±������ ������±������
)HPDOHV ������±������ ������±������

,GHQWLILFDWLRQ� RI� WKH� SLJPHQWV� ZLWK� WKLQ�OD\HU� FKUR�
PDWRJUDSK\� UHYHDOHG� WKH� SUHVHQFH� RI� WZR� \HOORZ� VSRWV
ZLWK�5I������DQG������LQ�ERWK�H[WUDFWV� �)LJ������7KH�ILUVW
VSRW�ZDV�QRW�LGHQWLILHG��ZKLOH� WKH�VHFRQG�FRUUHVSRQGHG
WR� WKH�PDUNHU� VHSLDSWHULQ�� ,Q� ERWK� H[WUDFWV�� WZR� \HOORZ
SLJPHQWV�ZHUH� DOVR� LGHQWLILHG� DIWHU� SDSHU� FKURPDWRJUD�
SK\� �)LJ�� ���� 7KH� ILUVW� SLJPHQW� ZLWK� 5I� ����� ZDV� DIWHU
FRPSDULQJ� WKH�5I� YDOXHV� �+DPD�HW� DO��� ������ LGHQWLILHG
DV� [DQWKRSWHULQ�� ZKLOH� WKH� VHFRQG� ZLWK� 5I� ����� FRUUH�
VSRQGHG�WR�WKH�PDUNHU�VHSLDSWHULQ�
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)LJ�����7KLQ�OD\HU�FKURPDWRJUDSK\�RI�WKH�H[WUDFWV� IURP
WKH�ZLQJV�RI�DQW�OLRQ�3��OLEHOOXORLGHV��6DPSOHV������IURP
\HOORZ�SDUWV������IURP�EODFN�SDUWV������SXUH�VHSLDSWHULQ�
<HOORZ�VSRWV�YLVLEOH�DW�GDLO\� OLJKW�DUH� LQGLFDWHG�ZLWK�<
LQ�WKH�FHQWUH�RI�WKH�VSRW��2Q�WKH�ULJKW�VLGH��WKH�FRORXU
RI�IOXRUHVFHQFH�DW�����QP�LV�LQGLFDWHG��/%���OLJKW�EOXH�
9���YLROHW��<���\HOORZ�
6O�� ��� 7DQNRSODVWQD� NURPDWRJUDILMD� HNVWUDNWRY� NULO
YRONFD� YUVWH� 3�� OLEHOOXORLGHV�� 9]RUFL�� �� �� RG� UXPHQLK
GHORY�� �� �� RG� àUQLK� OLV�� �� �� àLVWL� VHSLDSWHULQ�� 5XPHQH
OLVH��NL�VR�YLGQH�SUL�GQHYQL�VYHWOREL��VR�R]QDàHQH�]�<�Y
VUHGLQL�OLVH��1D�GHVQL�VWUDQL�VR�R]QDàHQH�EDUYH�IOXRUHV�
FHQFH�SUL�����QP��/%���VYHWOR�PRGUD��9���YLMROLàQD��<��
UXPHQD�

)LJ�� ��� 3DSHU� FKURPDWRJUDSK\� RI� WKH� H[WUDFWV� IURP
ZLQJV�RI�WKH�DQW�OLRQ�3��OLEHOOXORLGHV��6DPSOHV������IURP
\HOORZ�SDUWV������IURP�EODFN�SDUWV������SXUH�VHSLDSWHULQ�
<HOORZ�VSRWV�YLVLEOH�DW�GDLO\� OLJKW�DUH� LQGLFDWHG�ZLWK�<
LQ�WKH�FHQWUH�RI�WKH�VSRW��2Q�WKH�ULJKW�VLGH��WKH�FRORXU
RI� IOXRUHVFHQFH�DW�����QP� LV� LQGLFDWHG��%���EOXH��/%��
OLJKW�EOXH��9���YLROHW��<���\HOORZ�
6O�� ��� 3DSLUQD� NURPDWRJUDILMD� HNVWUDNWRY� NULO� YRONFD
YUVWH�3��OLEHOOXORLGHV��9]RUFL������RG�UXPHQLK�GHORY�����
RG� àUQLK� OLV�� �� �� àLVWL� VHSLDSWHULQ�� 5XPHQH� OLVH�� NL� VR
YLGQH�SUL�GQHYQL�VYHWOREL��VR�R]QDàHQH�]�<�Y�VUHGLQL�OLVH�
1D�GHVQL�VWUDQL�VR�R]QDàHQH�EDUYH�IOXRUHVFHQFH�SUL����
QP��%� ��PRGUD�� /%��� VYHWOR�PRGUD��9��� YLMROLàQD��<� �
UXPHQD�

',6&866,21

7KH�SDOH�\HOORZ�ZLQJV�RI�3DOSDUHV�OLEHOOXORLGHV�KDYH
UHODWLYHO\� ZHDN� DEVRUSWLRQ� RI� WKH� OLJKW� DW� ZDYHOHQJWK
VSHFLILF� IRU� \HOORZ� SLJPHQWV�� 0RUH� SURQRXQFHG� GDUN
SDUWV�KDYH�KLJKHU�DEVRUSWLRQ�DV�ZHOO��,Q�FRPSDULVRQ�ZLWK
WKH�UHODWHG�VSHFLHV�/LEHOOXORLGHV�PDFDURQLXV�ZLWK�LQWHQ�
VLYH� \HOORZ� DQG� EODFN� FRORXUHG� ZLQJV� �6HQáLá�� ������
WKH�DEVRUSWLRQV�ZHUH�DW�3��OLEHOOXORLGHV�ORZHU�E\�DERXW��
DQG� �� WLPHV�� UHVSHFWLYHO\�� 7KH� KLJKHU� SLJPHQWDWLRQ� RI
WKH� ZLQJV� RI� IHPDOHV�� ZKLFK� ZDV� GHWHUPLQHG� SKR�

WRPHWULFDOO\��FRXOG�QRW�EH�GHWHFWHG�ZLWK�WKH�QDNHG�H\H�
([WUDFWLRQ�RI�\HOORZ�SLJPHQWV�UHYHDOHG�����WLPHV�KLJKHU
FRQFHQWUDWLRQ�RI�WKHP�LQ�EODFN�VSRWV�WKDQ�LQ�\HOORZ�SDUWV
RI� WKH� ZLQJV�� 2ZLQJ� WR� WKH� FRORXU� VWDELOLW\� GXULQJ� WKH
DGXOW�VWDJH��'��'HYHWDN��SHUV��FRPP���WKLV�SKHQRPHQRQ
LV�QRW�D�SURWHFWLRQ�HIIHFW�RI�EODFN�SLJPHQWV�DJDLQVW�SKR�
WRGHJUDGDWLRQ� RI� \HOORZ�SLJPHQWV�� 7KH� SLJPHQWV� �EODFN
PHODQLQ��\HOORZ�VHSLDSWHULQ�DQG�[DQWKRSWHULQ��ZHUH� WKH
VDPH� DV� LQ� WKH�ZLQJV� RI� /��PDFDURQLXV� �6HQáLá�� ������
ZKLFK� LV� LQ� DFFRUGDQFH� ZLWK� WKHLU� WD[RQRPLF� UHODWLRQ�
VKLS��$OWKRXJK�WKH�\HOORZ�VSRWV�RQ�FKURPDWRJUDPV�ZHUH
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LQ� WKH� VDPH�SRVLWLRQV�� WKH�GLIIHUHQFHV�ZHUH�REWDLQHG� LQ
QXPEHU� DQG� SDWWHUQ� RI� WKH� VSRWV�� ZKLFK� KDYH� IOXRUHV�
FHQFH�LQ�RWKHU�FRORXUV�

7KH� SUREOHP� RI� LQVWDELOLW\� RI� WKH� SLJPHQWV� LQ� VROX�
WLRQV�UHPDLQHG�XQVROYHG��,Q�GULHG�VWDWH��IUHH]H�GULHG�H[�
WUDFWV� DQG� DOVR� LQ�ZLQJV��� WKH\�ZHUH� VWDELOH� RQ� DLU� DQG
GDLO\� OLJKW� IRU�PRUH�PRQWKV�� EXW� LQ� VROXWLRQ� WKH� FRORXU
YLVLEO\� GLVDSSHDUHG� LQ� MXVW� D� IHZ�PLQXWHV�� )RU� WKLV� UHD�
VRQ��VSRQWDQHRXV�R[LGDWLRQ�RI�VRPH�SLJPHQWV�PD\�RFFXU
GXULQJ� WKH� WZR�GLPHQVLRQDO� WKLQ�OD\HU� FKURPDWRJUDSK\�
DV� UHSRUWHG� IRU�����GLK\GURELRSWHULQH� �7RPLF�&DUUXWKHUV
HW�DO����������)RU�D�PRUH�GHWDLOHG�TXDOLWDWLYH�DQG�TXDQ�

WLWDWLYH� DQDO\VLV�� WKH� KLJK� SUHVVXUH� OLTXLG� FKURPDWRJUD�
SK\��+3/&��PXVW�EH�XVHG��7RPLF�&DUXWKHUV�HW�DO���������
ZKHUH�WKH�VDPSOH�LV�QRW�H[SRVHG�WR�IUHH�R[\JHQ�DQG�WKH
WLPH�RI�SURFHGXUH�LV�VKRUW�
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7KH�DXWKRU� LV�JUDWHIXO� WR�'XÊDQ�'HYHWDN� IRU� VXSSO\�
LQJ� KLP� ZLWK� DQLPDOV� DQG� KLV� FULWLFDO� UHYLHZ� RI� WKH
PDQXVFULSW�� )XUWKHU� WKDQNV� JR� WR� )UDQF� -DQÌHNRYLá� IRU
KHOS� LQ� VWDWLVWLFDO�DQDO\VHV��DQG� WR�$QLWD�0XVWDá� IRU�KHU
WHFKQLFDO�VXSSRUW�
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3UL�YRONFX�YUVWH�3DOSDUHV�OLEHOOXORLGHV��/LQQDHXV���������NL�LPD�EOHGR�UXPHQD�NULOD�V�ßUQLPL�OLVDPL��MH�DYWRU�V�SR�
PRßMR�DEVRUSFLMH�VYHWOREH�XJRWRYLO�LQWHQ]LWHWR�REDUYDQRVWL�NULO��V�NHPLMVNR�UHDNFLMR��SDSLUQR�LQ�WDQNRSODVWQR�NURPD�
WRJUDILMR�SD� LGHQWLILFLUDO�SLJPHQWH�� ,QWHQ]LWHWR�REDUYDQRVWL� UXPHQLK�GHORY�NULO� MH�PHULO�]�DEVRUSFLMR�VYHWOREH�SUL�YD�
ORYQL�GROÊLQL�����QP��ßUQLK�OLV�SD�SUL�����QP��$EVRUSFLMH�UXPHQLK�GHORY�NULO�VR�ELOH�SUL�VDPLFDK�YLÈMH�NRW�SUL�VDPFLK�
9�ßUQLK�OLVDK�MH�GRND]DO�REVWRM�ßUQHJD�SLJPHQWD�PHODQLQD��,]�UXPHQLK�GHORY�NRW�WXGL�L]�ßUQLK�OLV�MH�HNVWUDKLUDO�UXPHQH
SLJPHQWH��6�SDSLUQR�LQ�WDQNRSODVWQR�NURPDWRJUDILMR�QD�6LOLNDJHOX����)����MH�Y�REHK�Y]RUFLK�LGHQWLILFLUDO�VHSLDSWHULQ�LQ
NVDQWRSWHULQ�

.OMXÞQH�EHVHGH��1HXURSWHUD��0\UPHOHRQWLGDH��3DOSDUHV�OLEHOOXORLGHV��NULOD��REDUYDQRVW��SLJPHQWL
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$VSxFN��+���8��$VSxFN�	�+��+xO]HO��PLWDUE��+��5DXVFK�
�������� 'LH� 1HXURSWHUHQ� (XURSDV�� (LQH� ]XVDPPHQIDV�
VHQGH�'DUVWHOOXQJ�GHU�6\VWHPDWLN��gNRORJLH�XQG�&KRUR�
ORJLH� GHU� 1HXURSWHURLGHD� �0HJDORSWHUD�� 5DSKLGLRSWHUD�
3ODQLSHQQLD��(XURSDV����%GH��*RHFNH�	�(YHUV��.UHIHOG�
'HYHWDN�� '�� �������� 3DOSDUHV� OLEHOOXORLGHV� �/LQQDHXV�
������ LQ� WKH�QRUWKZHVWHUQ�SDUW�RI� WKH�%DONDQ�3HQLQVXOD
�1HXURSWHUD��0\UPHOHRQWLGDH���$QQDOHV��6HU��+LVW��1DW��
�����������

+DPD��7���7��*RWR��<��7RKQRNL�	�<��+L\DPD���������7KH
UHODWLRQ�EHWZHHQ�WKH�SWHULQV�DQG�FKURPDWKRSKRUHV�LQ�WKH
PHGDND� 2U\]LDV� ODWLSHV�� 3URF�� -DSDQ� $FDG��� ���� ����
����
/LOOLH��5��'����������+LVWRSDWKRORJLF�WHFKQLF�DQG�SUDFWL�
FDO�KLVWRFKHPLVWU\��7KH�%ODNLVWRQ�&RPSDQ\��1HZ�<RUN�
0DQVHOO��0��:����������7KH�0\UPHOHRQWLGDH�RI�VRXWKHUQ
$IULFD�� WULEH� 3DOSDULQL�� ,QWURGXFWLRQ� DQG� GHVFULSWLRQ� RI
3DPDUHV�JHQ��QRY���ZLWK�IRXU�QHZ�VSHFLHV��,QVHFWD��1HX�
URSWHUD���-��(QWRPRO��6RF��6��$IU������������������



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

/HRQ�6(1à,à��48$17,),&$7,21�2)�:,1*�3,*0(17$7,21�$1'�,'(17,),&$7,21�2)�3,*0(176�,1�:,1*6�2)�3$/3$5(6�/,%(//8/2,'(6�����������

���

1DNDJRVKL�� 0��� 0�� 0DVDGD� 	� 0�� 7VXVXH� �������� 7KH
QDWXUH� RI� WKH� VHDVRQDO� FRORXU� GLPRUSKLVP� LQ� WKH� VFRU�
SLRQ� IO\��3DQRUSD� MDSRQLFD� 7KXQEHUJ�� ,QVHFW� %LRFKHP��
���������������
3HWHUV��:����������,QWHJXPHQW��,Q��'HWWQHU��.��	�:��3H�
WHUV� �HGV���� /HKUEXFK� GHU� (QWRPRORJLH�� *XVWDY� )LVFKHU�
6WXWWJDUW��SS�������
6HQÞLÞ�� /�� �������� ,QWHQVLW\� RI� ZLQJ� SLJPHQWDWLRQ� DQG
LGHQWLILFDWLRQ�RI�SLJPHQWV�LQ�ZLQJV�RI�RZO�IO\�/LEHOORLGHV
PDFDURQLXV��6FRSROL���������1HXURSWHUD��$VFDODSKLGDH��
$FWD�(QWRPRO��6ORY���������������
6WDUN��:�� 6�� �������� 6SHFWUDO� DEVRUSWLRQ� FKDUDFWHULVWLFV
RI�VHSLDSWHULQ�PHDVXUHG� LQ�VLWX�DQG� LQ�YLYR��'URVRSKLOD
,QIRUPDWLRQ�6HUYLFH������������

7RPLF�&DUUXWKHUV��1���'��&��5REDFNHU�	�5�� O��0DQJDQ
�������� ,GHQWLILFDWLRQ�DQG�DJH�GHSHQGDQFH�RI�SWHULGLQHV
LQ� WKH� KHDG� RI� DGXOW� 0H[LFDQ� IUXLW� IO\�� $QDVWUHSKD� OX�
GHQV��-��,QVHFW��3K\VLRO������������������
7RPLF�&DUUXWKHUV�� 1��� 5�� 0DQJDQ� 	� 5�� &DUUXWKHUV
��������$JH�HVWLPDWLRQ�RI�0H[LFDQ� IO\� �'LSWHUD��7HSKUL�
WLGDH�� EDVHG�RQ� DFFXPXODWLRQ� RI� SWHULQV�� -�� (FRQ�� (QWR�
PRO��������������������
9LUDGRU��9��0��1��.RED\DVKL�� -��0DWVXQDJD�	�9��+HDU�
LQJ� �������� $� VWDQGDUGL]HG�SURWRFRO� IRU� DVVHVVLQJ� UHJX�
ODWRUV�RI�SLJPHQWDWLRQ��$QDO��%LRFKHP����������������


