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7$6.����.&1.���FKDQQHOV�LQ�WKH�OXQJ��IURP�FHOO�ELRORJ\�WR�

FOLQLFDO�LPSOLFDWLRQV��

$QGUHD�2OVFKHZVNL���
��(PPD�/��9HDOH���%HQFH�0��1DJ\���&KDQGUDQ�1DJDUDM�����

*UD]\QD�.ZDSLV]HZVND�����)DEULFH�$QWLJQ\�������0pODQLH�/DPEHUW�������0DUF�

+XPEHUW�������*iERU�&]LUMiN���3pWHU�(Q\HGL���$OLVWDLU�0DWKLH�

��/XGZLJ�%ROW]PDQQ�,QVWLWXWH�IRU�/XQJ�9DVFXODU�5HVHDUFK�*UD]��$XVWULD��

��,QVWLWXWH�RI�3K\VLRORJ\��0HGLFDO�8QLYHUVLW\�RI�*UD]��*UD]��$XVWULD�

�� 0HGZD\� 6FKRRO� RI� 3KDUPDF\�� 8QLYHUVLW\� RI� .HQW�� &HQWUDO� $YHQXH�� &KDWKDP� 0DULWLPH��

.HQW��0(���7%��8.�

��8QLY��3DULV�6XG��)DFXOWp�GH�0pGHFLQH��.UHPOLQ�%LFrWUH��)UDQFH�

�� $3�+3�� &HQWUH� GH� 5pIpUHQFH� GH� O¶+\SHUWHQVLRQ� 3XOPRQDLUH� 6pYqUH�� 'pSDUWHPHQW�

+RVSLWDOR�8QLYHUVLWDLUH� �'+8�� 7KRUD[� ,QQRYDWLRQ�� 6HUYLFH� GH� 3QHXPRORJLH� HW� 5pDQLPDWLRQ�

5HVSLUDWRLUH��+{SLWDO�GH�%LFrWUH��/H�.UHPOLQ�%LFrWUH��)UDQFH�

�� 8056� ����� ,16(50� DQG� 8QLY�� 3DULV±6XG�� /DERUDWRLUH� G¶([FHOOHQFH� �/DE([�� HQ�

5HFKHUFKH� VXU� OH� 0pGLFDPHQW� HW� O¶,QQRYDWLRQ� 7KpUDSHXWLTXH� �/(50,7��� +{SLWDO�0DULH�

/DQQHORQJXH��/H�3OHVVLV�5RELQVRQ��)UDQFH�

��'HSDUWPHQW�RI�3K\VLRORJ\��6HPPHOZHLV�8QLYHUVLW\��%XGDSHVW��+XQJDU\�


&RUUHVSRQGHQFH�WR���

$QGUHD�2OVFKHZVNL��

/XGZLJ�%ROW]PDQQ�,QVWLWXWH�IRU�/XQJ�9DVFXODU�5HVHDUFK���

6WLIWLQJWDOVWUDVVH�����*UD]������$XVWULD��

(�PDLO��DQGUHD�ROVFKHZVNL#OYU�OEJ�DF�DW�

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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$EVWUDFW�

7:,.�UHODWHG�DFLG�VHQVLWLYH�SRWDVVLXP�FKDQQHO��� �7$6.���HQFRGHG�E\�.&1.���EHORQJV� WR�

WKH� IDPLO\� RI� WZR�SRUH� GRPDLQ� SRWDVVLXP� FKDQQHOV�� 7KLV� JHQH� VXEIDPLO\� LV� FRQVWLWXWLYHO\�

DFWLYH� DW� SK\VLRORJLFDO� UHVWLQJ� PHPEUDQH� SRWHQWLDOV� LQ� H[FLWDEOH� FHOOV�� LQFOXGLQJ� VPRRWK�

PXVFOH� FHOOV� DQG� KDV� EHHQ� HVSHFLDOO\� OLQNHG� WR� WKH� KXPDQ� SXOPRQDU\� FLUFXODWLRQ�� 7$6.���

FKDQQHOV�DUH�VHQVLWLYH� WR�D�ZLGH�DUUD\�RI�SK\VLRORJLFDO�DQG�SKDUPDFRORJLFDO�PHGLDWRUV� WKDW�

DIIHFW� WKHLU� DFWLYLW\� VXFK�DV�XQVDWXUDWHG� IDWW\� DFLGV�� H[WUDFHOOXODU�S+��K\SR[LD�� DQDHVWKHWLFV�

DQG� LQWUDFHOOXODU� VLJQDOOLQJ� SDWKZD\V�� 5HFHQW� VWXGLHV� VKRZ� WKDW� PRGXODWLRQ� RI� 7$6.���

FKDQQHOV� HLWKHU� GLUHFWO\� RU� LQGLUHFWO\� E\� WDUJHWLQJ� WKHLU� UHJXODWRU\� PHFKDQLVPV� KDV� WKH�

SRWHQWLDO� WR� FRQWURO� SXOPRQDU\� DUWHULDO� WRQH� LQ� KXPDQV�� )XUWKHUPRUH��PXWDWLRQV� LQ� .&1.��

KDYH� EHHQ� LGHQWLILHG� DV� D� UDUH� FDXVH� RI� ERWK� IDPLOLDO� DQG� LGLRSDWKLF� SXOPRQDU\� DUWHULDO

K\SHUWHQVLRQ��7KLV�UHYLHZ�VXPPDULVHV�RXU�FXUUHQW�VWDWH�RI�NQRZOHGJH�RI�WKH�IXQFWLRQDO�UROH�RI�

7$6.���FKDQQHOV�LQ�WKH�SXOPRQDU\�FLUFXODWLRQ�LQ�KHDOWK�DQG�GLVHDVH��ZLWK�VSHFLDO�HPSKDVLV�

RQ�FXUUHQW�DGYDQFHPHQWV�LQ�WKH�ILHOG��

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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7KH�IDPLO\�RI�WZR�SRUH�GRPDLQ�SRWDVVLXP��.�3��FKDQQHOV��

+LVWRULFDO�RYHUYLHZ��

3RWDVVLXP��.���FKDQQHOV�FRQVWLWXWH�WKH�ODUJHVW�JURXS�RI�LRQ�FKDQQHOV�LQ�WKH�KXPDQ�JHQRPH��

7KH\�VSDQ�WKH�PHPEUDQH�RI�FHOOV��DOORZLQJ�WKH�VHOHFWLYH�SHUPHDWLRQ�RI�.��LRQV�IURP�RQH�VLGH�

RI�WKH�PHPEUDQH�WR�WKH�RWKHU��XVXDOO\�IURP�WKH�LQVLGH�RI�WKH�FHOO�WR�WKH�RXWVLGH��7KHLU�DFWLYLW\�

LV� JDWHG� E\� D� UDQJH� RI� VWLPXOL� LQFOXGLQJ� YROWDJH� DQG� D� YDULHW\� RI� SK\VLRORJLFDO� DQG�

SKDUPDFRORJLFDO� PHGLDWRUV�� 7KH\� UHJXODWH� WKH� H[FLWDELOLW\� RI� FHOOV� DQG� FRQWULEXWH� WR� WKHLU�

UHVWLQJ�PHPEUDQH�SRWHQWLDO�>���@��0XWDWLRQV�LQ�.��FKDQQHO�VHTXHQFHV�FDQ�OHDG�WR�D�YDULHW\�RI�

FOLQLFDO�GLVRUGHUV�H[HPSOLI\LQJ�WKHLU�SK\VLRORJLFDO�LPSRUWDQFH�>�@����

.�� FKDQQHOV� DUH� FKDUDFWHULVHG� E\� WKHLU� H[TXLVLWH� VHOHFWLYLW\� IRU� .�� LRQV�� GXH� WR� D�

FRQVHUYHG�FDQRQLFDO�DPLQR�DFLG�*<*�VLJQDWXUH�VHTXHQFH�LQ�WKH�VHOHFWLYLW\�ILOWHU�RI�WKHLU�SRUH�

IRUPLQJ�DOSKD��Į��VXEXQLWV� >�@��,Q�DGGLWLRQ��PDQ\�.��FKDQQHO�Į�VXEXQLWV�DUH�DVVRFLDWHG�ZLWK�

DX[LOLDU\� UHJXODWRU\� VXEXQLWV�� 'LVWLQFW� IDPLOLHV� RI� .��VHOHFWLYH� LRQ� FKDQQHOV� KDYH� EHHQ�

GHVFULEHG� LQ�DOPRVW�DOO� OLYLQJ�RUJDQLVPV��SULQFLSDOO\�� WKH�YROWDJH�JDWHG�.��FKDQQHO� �.9��DQG�

FDOFLXP�DFWLYDWHG�.��FKDQQHO��.&D��IDPLO\�RI���WUDQVPHPEUDQH�FKDQQHO�VXEXQLWV��WKH�LQZDUG�

UHFWLILHU� .�� FKDQQHO� �.,5�� IDPLO\� RI� WZR� WUDQVPHPEUDQH� FKDQQHO� VXEXQLWV� DQG� WKH� WZR�SRUH�

GRPDLQ�.��FKDQQHO��.�3��IDPLO\�RI�IRXU�WUDQVPHPEUDQH�FKDQQHOV�VXEXQLWV�>���@���

7KH�.�3� IDPLO\�DUH� WKH�PRVW� UHFHQW� IDPLO\�RI�.��FKDQQHOV� WR�EH� LGHQWLILHG�DQG� WKHLU�

GLVFRYHU\�UHVROYHG�D�SKHQRPHQRQ�GHVFULEHG�RYHU����\HDUV�HDUOLHU�E\�+RGJNLQ�DQG�+X[OH\��RI�

D�KLJK�UHVWLQJ�.��FRQGXFWDQFH�SUHVHQW�DW�WKH�SODVPD�PHPEUDQH�WKDW�FRXOG�QRW�EH�H[SODLQHG�

E\� VLPSOH� SDVVLYH� SRUHV� >����@�� .�3� FKDQQHOV� DUH� ZLGHO\� DFFHSWHG� WR� XQGHUOLH� ³OHDN´� RU�

EDFNJURXQG� FXUUHQWV� WKDW� VWDELOL]H� WKH� UHVWLQJ� PHPEUDQH� SRWHQWLDO� RI� QHXURQDO� FHOOV��

UHJXODWLQJ� H[FLWDELOLW\� DQG� DFWLRQ� SRWHQWLDO� ILULQJ�� 7KH� ILUVW� PDPPDOLDQ� .�3� FKDQQHO� ZDV�

LVRODWHG� LQ�������DQG�ZDV�QDPHG�7DQGHP�RI�SRUH�GRPDLQV� LQ�D�:HDN� ,QZDUG�UHFWLI\LQJ�.�

FKDQQHO�RU�7:,.����.&1.���.�S������EDVHG�RQ� LWV�JHQHUDO�PROHFXODU� WRSRORJ\�FRQVLVWLQJ�RI�

WZR�Į�VXEXQLWV�HDFK�FRPSULVLQJ�WZR�SRUH�ORRS�IRUPLQJ��3��GRPDLQV�DQG�IRXU�WUDQVPHPEUDQH�

VHJPHQWV��ZKLFK�FRPH�WRJHWKHU�DV�D�GLPHU�>��@��VHH�)LJXUH����DQG��DV�PHDVXUHG�DW�WKH�WLPH��

D�IXQFWLRQDO�FKDUDFWHULVWLF�RI�ZHDN�LQZDUG�UHFWLILFDWLRQ��EXW�VHH�EHORZ���

)LJXUH���

7KLV� GLVFRYHU\� ZDV� YHU\� UDSLGO\� IROORZHG� E\� WKH� LGHQWLILFDWLRQ� RI� D� IXUWKHU� ���

PDPPDOLDQ�PHPEHUV�DOO� VKDULQJ� WKH�VDPH�JHQHUDO�7:,.���DUFKLWHFWXUH��75(.��� �.&1.���

.�S������ 7$6.��� �.&1.��� .�S������ 75$$.� �.&1.��� .�S������ 7$6.��� �.&1.��� .�S������

7:,.��� �.&1.��� .�S������ .&1.��� 7$6.��� �.&1.��� .�S������ 75(.��� �.&1.���� .�S�������

7+,.����.&1.����.�S�������7+,.����.&1.����.�S�������7$6.����.&1.����.�S�������7$/.���

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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�.&1.���� .�S������� 7$/.��� �.&1.���� .�S������� ZLWK� 75(6.� �.&1.���� .�S������ WKH� ILQDO�

RQH�WR�EH�LGHQWLILHG�LQ������>��@��VHH�)LJXUH��D����

)LJXUH���

%LRSK\VLFDO�SURSHUWLHV�RI�WKH�WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHOV��

'HVSLWH� WKHLU� VWUXFWXUDO� VLPLODULWLHV� WKHVH� FKDQQHOV� FDQ� EH� IXUWKHU� GLYLGHG� LQWR� VL[� GLVWLQFW�

VXEIDPLOLHV� EDVHG� RQ� WKHLU� VHTXHQFH� VLPLODULW\� DQG� IXQFWLRQDO� SURSHUWLHV� �7:,.�� 75(.��

7$6.�� 7$/.�� 7+,.� DQG� 75(6.�� )LJXUH� �D��� 7KH� GLYHUVLW\� RI� WKHVH� FKDQQHOV� DUH� IXUWKHU�

LQFUHDVHG� E\� KHWHURPHULF� DVVHPEO\� ZLWKLQ� VXEIDPLOLHV�� DVVRFLDWLRQ� ZLWK� DX[LOLDU\� VXEXQLWV��

DQG�FKDQQHO�VXVFHSWLELOLW\�WR�ERWK�DOWHUQDWLYH�VSOLFLQJ�DQG�DOWHUQDWLYH�WUDQVODWLRQ�LQLWLDWLRQ���

$V�SUHGLFWHG�IRU�D�EDFNJURXQG�FXUUHQW�IROORZLQJ�WKH�*ROGPDQ�+RGJNLQ�.DW]�HTXDWLRQ��

7:,.��� ZDV� IRXQG� WR� EH� FRQVWDQWO\� DFWLYH�� WLPH� DQG� YROWDJH�LQGHSHQGHQW�� ZLWK� DQ� DOPRVW�

OLQHDU�FXUUHQW�YROWDJH�UHODWLRQVKLS�>�����@��VHH�)LJXUH��E�DQG�F���7KH�RWKHU����.�3�FKDQQHOV��

OLNH�7:,.����GR�QRW�SRVVHVV�D�FODVVLFDO�YROWDJH�VHQVRU��KRZHYHU��XQOLNH�7:,.����WKH\�GLVSOD\�

D� YROWDJH�GHSHQGHQW� FRQGXFWDQFH� LQFUHDVH� XSRQ� GHSRODULVDWLRQ� DQG� DQ� LQVWDQWDQHRXV�

IROORZHG�E\�D�WLPH�GHSHQGHQW�FXUUHQW�FRPSRQHQW� >��@��$V�VXFK��IRU� WKHVH�.�3�FKDQQHOV��DW�

SRVLWLYH� DQG� QHJDWLYH� YROWDJHV�HTXLGLVWDQW� IURP� WKH� UHYHUVDO� SRWHQWLDO�� WKHUH� LV�PXFK�PRUH�

RXWZDUG� FXUUHQW� REVHUYHG� WKDQ� LQZDUG� FXUUHQW� DV� H[HPSOLILHG� E\� WKH� KLJK� UHFWLILFDWLRQ�

FRHIILFLHQWV�VHHQ�LQ�)LJXUH��F�FRPSDUHG�WR�WKDW�VHHQ�IRU�7:,.��FKDQQHOV��

+RZ� WKHVH�FKDQQHOV�VHQVH�YROWDJH� LQ� WKH�DEVHQFH�RI�DQ\�FDQRQLFDO�YROWDJH�VHQVRU�

GRPDLQ� UHVXOWV� IURP� DQ� LRQ�IOX[� JDWLQJ� PHFKDQLVP� SRZHUHG� E\� WKH� HOHFWURFKHPLFDO� .�

JUDGLHQW� >��@�ZKLFK�PD\�DOVR�EH�UHJXODWHG�GLUHFWO\�E\�PDQ\�RI� WKH�RWKHU�IDFWRUV�ZKLFK�JDWH�

.�3�FKDQQHOV�>��@��

7ZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHOV�LQ�WKH�OXQJ��

3RWHQWLDO�IXQFWLRQV�RI�WKH�.�3�IDPLO\�KDYH�EHHQ�VWXGLHG�RYHU�WKH�ODVW�IHZ�\HDUV�LQ�WKH�OXQJ��,Q�

QRUPDO�KXPDQ�EURQFKLDO�HSLWKHOLDO�FHOOV�DQG�DW� WKH�DSLFDO�PHPEUDQH�RI�DLUZD\�DQG�DOYHRODU�

HSLWKHOLDO� FHOOV�PXOWLSOH�.&1.�JHQHV� WKDW� HQFRGH�.�3�FKDQQHOV� VXFK� DV�.&1.���.&1.���

.&1.��� DQG� .&1.�� KDYH� EHHQ� LGHQWLILHG� >��@�� 1RWDEO\�� 7:,.���.&1.�� DSSHDUHG� WR� EH

H[SUHVVHG� LQ� FLOLD�� ZKHUH� LW� FRXOG� VHUYH� DV� D� FKHPLFDO� VHQVRU� DQG� LPSURYH� PXFRFLOLDU\�

FOHDUDQFH� >��@�� 6WUHWFK�DFWLYDWHG� .�3� FKDQQHOV� VXFK� DV� 75(.���.&1.�� DUH� SDUWLFXODUO\�

LPSRUWDQW�LQ�WKH�OXQJ��VLQFH�WKH\�SOD\�D�FHQWUDO�UROH�LQ�PHFKDQRWUDQVGXFWLRQ�SURFHVVHV��7KH�

HIIHFWV�RI�PHFKDQLFDO�VWUHWFK�RQ�PDQ\�ELRORJLFDO� OXQJ�IXQFWLRQV�� LQFOXGLQJ�IHWDO� OXQJ�JURZWK��

VXUIDFWDQW� PHWDEROLVP�� H[WUDFHOOXODU� PDWUL[� DQG� F\WRVNHOHWRQ� WXUQRYHU�� FHOO� SUROLIHUDWLRQ��

DSRSWRVLV��PHGLDWRU� UHOHDVH�� DQG� DOYHRODU�FDSLOODU\� SHUPHDELOLW\�� KDYH� EHHQ� UHFRJQL]HG� IRU

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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RYHU� WZR� GHFDGHV�� 0RUHRYHU�� PHFKDQLFDO� YHQWLODWLRQ� DQG� R[\JHQ� WKHUDS\� FRPSULVH� WKH�

FRUQHUVWRQHV�RI�OLIH�VDYLQJ�LQWHUYHQWLRQV�IRU�SDWLHQWV�ZLWK�DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH�

�$5'6��>��@��

$OYHRODU�HSLWKHOLDO� FHOOV� H[SUHVV�75(.���DQG� LQ� WKRVH�FHOOV� LW�PD\�SOD\� D� UHJXODWRU\�

UROH�LQ�WKH�GHYHORSPHQW�RI�DOYHRODU�HSLWKHOLDO�LQMXU\��(YLGHQFH�IURP�WKH�6FKZLQJVKDFNO�JURXS�

VXJJHVWV�WKDW�.�3�FKDQQHOV��HVSHFLDOO\�75(.����DUH�LPSRUWDQW�UHJXODWRUV�RI�WKH�LQIODPPDWRU\�

SURFHVVHV� REVHUYHG� LQ� $5'6� VLQFH� WKH\� DUH� H[SUHVVHG� LQ� OXQJ� HSLWKHOLDO� FHOOV� DQG�

PDFURSKDJHV�DQG�DUH�UHJXODWHG�E\�ERWK�VWUHWFK�DQG�K\SHUR[LD�>�����@��,Q�IDFW��VWLPXODWLRQ�RI�

75(.���GHILFLHQW�DOYHRODU�HSLWKHOLDO�FHOOV�ZLWK�71)�Į���GHFUHDVHG�,/���DQG�5$17(6�VHFUHWLRQ�

EXW�LQFUHDVHG�0&3���VHFUHWLRQ��ZKLOH�.&�,/���UHOHDVH�ZDV�QRW�DIIHFWHG��)XUWKHUPRUH��75(.�

�� GHILFLHQF\� DFFHQWXDWHG� K\SHUR[LD�LQGXFHG� OXQJ� LQMXU\� LQ� YLYR� >��@�� 7KH� OXQJ� LQMXU\� ZDV�

HYLGHQFHG�E\�GHFUHDVHG�FRPSOLDQFH�� LQFUHDVHG�SXOPRQDU\� LQIODPPDWRU\� LQILOWUDWHV� LQFOXGLQJ�

QHXWURSKLOV��PDFURSKDJHV��DQG�O\PSKRF\WHV��DQG�DQ�LQFUHDVH�LQ�DSRSWRWLF�FHOOV�LQ�WKH�PRXVH�

PRGHO��&OLQLFDOO\��WKLV�VXJJHVWV�WKDW�LQ�YLYR�75(.���PD\�SOD\�DQ�LPSRUWDQW�UROH�LQ�SUHYHQWLQJ�

RU�PRGXODWLQJ�PRGHUDWH�K\SHUR[LD�LQGXFHG�OXQJ�LQMXU\�>��@��7DNHQ�WRJHWKHU��WKH�GDWD�VXSSRUW�

WKH�K\SRWKHVLV�WKDW��LQ�VXUIDFH�HSLWKHOLDO�FHOOV��.�3�FKDQQHOV�FRQWULEXWH�WR�OXQJ�LQIODPPDWLRQ�

DQG�PXFRFLOLDU\�FOHDUDQFH�DQG�PD\�EH�SRWHQWLDO�WKHUDSHXWLF�WDUJHWV�LQ�DFXWH�OXQJ�LQMXU\����

,QZDUG� UHFWLILHU��YROWDJH�JDWHG�GHOD\HG� UHFWLILHU��&D���DFWLYDWHG�DQG�$73�VHQVLWLYH�.�

FKDQQHOV�KDYH�EHHQ�VKRZQ�WR�UHJXODWH�WKH�PHPEUDQH�SRWHQWLDO�LQ�YDVFXODU�P\RF\WHV�LVRODWHG�

IURP�D�UDQJH�RI�VPDOO�DUWHULHV�DQG�DUWHULROHV�>�����@��$FXWH�FRQWUDFWLRQ�RI�SXOPRQDU\�DUWHULDO�

VPRRWK� PXVFOH� FHOOV� �3$60&V� LV� DFWLYDWHG�� LQ� SDUW�� E\� D� .�� FKDQQHO� LQKLELWLRQ�LQGXFHG�

PHPEUDQH� GHSRODUL]DWLRQ� DQG� VXEVHTXHQW� &D��� HQWU\� WKURXJK� QLIHGLSLQH�VHQVLWLYH� /�W\SH�

&D��� FKDQQHOV� �)LJXUH� �� >��@��� .�� FKDQQHO� SURSHUWLHV� �H�J� YROWDJH� DQG�RU� &D���GHSHQGHQW�

JDWLQJ��DUH�QRW�ZHOO�PDWFKHG��KRZHYHU�� WR� WKH� UHVWLQJ�FRQGLWLRQV� LQ�SXOPRQDU\�DUWHULHV�DQG�

WKH\�PDNH�SRRU�FDQGLGDWHV�IRU�WKH�EDFNJURXQG�.��FRQGXFWDQFH�>�����@��,Q�FRQWUDVW��WKH�IDVW�

JURZLQJ�IDPLO\�RI�.�3�FKDQQHOV�KDYH�ELRSK\VLFDO�DQG�SKDUPDFRORJLFDO�SURSHUWLHV�ZHOO�VXLWHG�

WR�D�UROH�LQ�PHGLDWLQJ�EDFNJURXQG�.��FRQGXFWDQFH�DQG�UHVWLQJ�PHPEUDQH�SRWHQWLDO�>�����@�

$V� WKHLU� SK\VLRORJLFDO� UROHV� HPHUJH�� WKH� .�3� IDPLO\� RI� SRWDVVLXP� FKDQQHOV� PD\� RIIHU�

SURPLVLQJ�WKHUDSHXWLF�VROXWLRQV�WR�WDUJHW�SXOPRQDU\�YDVFXODU�GLVHDVH�GLVHDVHV�>��@��

)LJXUH���

7$6.���WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHO��

7KH�7$6.�IDPLO\��

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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7KH�7$6.��7:,.�UHODWHG�$FLG�6HQVLWLYH�.��� IDPLO\�RI�.�3� LV�FRPSULVHG�RI� WKUHH�PHPEHUV��

7$6.��� �.&1.����7$6.��� �.&1.���DQG� WKH�QRQ�IXQFWLRQDO�7$6.����7$6.��� LV�XQXVXDO� LQ�

WKDW� LW� LV�WKH�RQO\�.�3�FKDQQHO� WKDW� LV�JHQHWLFDOO\� LPSULQWHG�DQG�LV�H[FOXVLYHO\�H[SUHVVHG�RQ�

WKH�PDWHUQDO�DOOHOH��ZLWK�SDWHUQDO�VLOHQFLQJ�>��@��7KHVH�FKDQQHOV�ZHUH�WUDGLWLRQDOO\�WKRXJKW�WR�

EH�YROWDJH�LQGHSHQGHQW��RSHQO\�UHFWLI\LQJ�DQG�REH\�WKH�*ROGPDQ�+RGJNLQ�.DW]�HTXDWLRQ�>���

��@��)LJXUH�����+RZHYHU��LW�LV�QRZ�FOHDU�WKDW�WKHLU�SURPLQHQW�RXWZDUG�UHFWLILFDWLRQ�UHVSRQVLEOH�

IRU� VWDELOLVLQJ� WKH� UHVWLQJ�PHPEUDQH�SRWHQWLDO� LV� D� UHVXOW� RI� D� WLPH�� DQG�YROWDJH�GHSHQGHQW�

DFWLYDWLRQ�SURFHVV�>��@��

)LJXUH���

)XQFWLRQDO� GLYHUVLW\� RI� WKLV� IDPLO\� LV� LQFUHDVHG� E\� WKH� IRUPDWLRQ� RI� KHWHURGLPHUV�

EHWZHHQ�7$6.���DQG�7$6.���>�����@��DQG��SHUKDSV��ZLWK�7:,.���>��@��DQG�E\�WKH�LQWHUDFWLRQ�

ZLWK�DX[LOLDU\�VXEXQLWV�VXFK�DV�FRDW�SURWHLQ����&23�������������S���DQG�V\QWD[LQ���>�����@��

7KH\� DUH� WKRXJKW� WR� FRQWULEXWH� WR� WKH� EDFNJURXQG� FXUUHQWV� LQ� PDQ\� QHXURQDO�

SRSXODWLRQV� WKURXJKRXW� WKH� FHQWUDO� QHUYRXV� V\VWHP�� LQFOXGLQJ� FHUHEHOODU� JUDQXOH� QHXURQV�

FHUHEUDO� FRUWH[�� WKH� EUDLQVWHP� 3UH�%RW]LQJHU� DQG� UHWURWUDSH]RLG� UHJLRQV�� KLSSRFDPSDO�

QHXURQV�� WKDODPRFRUWLFDO� UHOD\�QHXURQV��K\SRJORVVDO�DQG�VSLQDO�FRUG�PRWRU�QHXURQV��GRUVDO�

YDJDO� QHXURQV�� �VHH� UHYLHZ� E\� (Q\HGL� 	� &]LUMDN� >��@��� ,Q� SHULSKHUDO� WLVVXHV� KLJK� OHYHOV� RI�

7$6.��� H[SUHVVLRQ� KDYH� EHHQ� IRXQG� LQ� WKH� FDURWLG� ERGLHV�� LQ� WKH� DWULXP� RI� WKH� KHDUW�� LQ�

QHXURHSLWKHOLDO� ERGLHV�RI� WKH� OXQJ�DQG� LQ�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV� �3$60&V��

>��������@���

5HJXODWLRQ�RI�7$6.���FKDQQHOV�DQG�WKHLU�FOLQLFDO�UHOHYDQFH�

6HQVLWLYLW\�RI�7$6.���FKDQQHOV�WR�WKH�H[WUDFHOOXODU�S+�KDV�DWWUDFWHG�DWWHQWLRQ�IURP�WKH�

ILUVW� GHVFULSWLRQ� RI� WKH� FKDQQHO�� LQGHHG� WKH� FKDQQHO� KDV� EHHQ� QDPHG� RQ� WKH� EDVLV� RI� WKLV

IHDWXUH��7:,.�UHODWHG�$FLG�6HQVLWLYH�.��FKDQQHO��DQG�LW� ODWHU�SURYHG�WR�EH�D�SK\VLRORJLFDOO\�

VLJQLILFDQW� UHJXODWRU\� PHFKDQLVP� >��@�� 7$6.��� VKRZV� DERXW� KDOI� PD[LPDO� DFWLYLW\� DW�

SK\VLRORJLFDO�H[WUDFHOOXODU�S+��������,W�FDQ�EH�HIILFLHQWO\� LQKLELWHG�RU�DFWLYDWHG�E\�DFLGRVLV�RU�

DONDORVLV� UHVSHFWLYHO\� �)LJXUH����� 7KH�SHULSKHUDO� FKHPRUHFHSWRU� JORPXV�FHOOV� LQ� WKH�FDURWLG�

ERG\� H[SUHVV� WKH� KHWHURGLPHUV� FRPSRVHG� RI� 7$6.��� DQG� 7$6.��� LQ� WKHLU� SODVPD

PHPEUDQH��DQG�WKH�LQKLELWLRQ�RI�WKHLU�EDFNJURXQG�.��FXUUHQW�DQG�WKH�IROORZLQJ�GHSRODUL]DWLRQ�

LQ� UHVSRQVH� WR� DFLGLILFDWLRQ� FRQWULEXWHV� WR� LQFUHDVHG� YHQWLODWLRQ� �IRU� UHYLHZ� VHH� >��@��� ,Q�

DGGLWLRQ�WR�WKLV��S+�UHJXODWLRQ�RI� WKH�PHPEHUV�RI�7$6.�VXEIDPLO\�PD\�DOVR�EH� LPSRUWDQW� LQ�

RWKHU�WLVVXHV�DV�LQ�WKH�FDVH�RI�DFLGRVLV�LQGXFHG�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FRQWUDFWLRQ�

LQ�WKH�SXOPRQDU\�FLUFXODWLRQ��>��@��7KH�S+�VHQVLWLYLW\�RI�7$6.����DQG�DOVR�7$6.����UHOLHV�WR�D�

JUHDW�H[WHQW�RQ�WKH�SURWRQDWLRQ�RI�D�VLQJOH�KLVWLGLQH�UHVLGXH��+���LQ�7$6.���� ORFDWHG� LQ�WKH�

ILUVW� H[WUDFHOOXODU� ORRS� RI� WKH� FKDQQHO� >�����@��+��� LV� QRW� FRQVHUYHG� LQ�7$6.���� WKXV�RWKHU�

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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UHVLGXHV�DUH�UHVSRQVLEOH�IRU�WKH�S+�VHQVLWLYLW\�RI�7$6.����ZKLFK�EHORQJV�WR�WKH�7$/.�EXW�QRW�

WKH� 7$6.� VXEIDPLO\� RI� .�3� FKDQQHOV� >��@�� +��� WRJHWKHU� ZLWK� WKH� QHJDWLYHO\� FKDUJHG�

JOXWDPDWH�(���DOVR�FRQWULEXWH� WR� WKH� LQKLELWLRQ�RI�KXPDQ�7$6.���E\�=Q����KRZHYHU��KXPDQ�

7$6.��� LV� PXFK� OHVV� LQKLELWHG� E\� WKH� GLYDOHQW� LRQ�� EHFDXVH� LW� FRQWDLQV� O\VLQH� LQVWHDG� RI�

JOXWDPDWH�DW�SRVLWLRQ����>��@��,W�KDV�EHHQ�UHSRUWHG�WKDW�DFLGLILFDWLRQ�DOVR�LQWHUIHUHV�ZLWK�WKH�.�

VHOHFWLYLW\�RI�7$6.���LQ�DGGLWLRQ�WR�WKH�LQKLELWLRQ�RI�WKH�FXUUHQW��DV�D�PHFKDQLVP�UHVXOWLQJ�LQ�

IXUWKHU�GHSRODUL]DWLRQ�>��@���

)LJXUH���

7$6.���LV�ZLGHO\�UHJXODWHG�E\�*T�FRXSOHG�UHFHSWRUV��7KLV�KDV�EHHQ�GHPRQVWUDWHG�LQ�

D�ZLGH�YDULHW\�RI�QDWLYH�FHOO� W\SHV��7$6.���RU� WKH�KHWHURGLPHULF�7$6.���7$6.���FKDQQHOV�

ZHUH� IRXQG� WR� EH� LQKLELWHG� E\� VHYHUDO� *T�FRXSOHG� UHFHSWRU� W\SHV� LQ�PRWRQHXURQV� >�����@��

FHUHEHOODU� JUDQXOH� QHXURQV� >��@�� WKDODPRFRUWLFDO� QHXURQV� >�����@� DQG� DGUHQDO� JORPHUXORVD�

FHOOV� >�����@��:KHUHDV�GLIIHUHQW�QHXURWUDQVPLWWHUV�HQKDQFH�QHXURQDO�H[FLWDELOLW\� WKURXJK�WKH�

LQKLELWLRQ�RI�7$6.�FKDQQHOV��WKH�LQKLELWLRQ�RI�WKH�FKDQQHOV�E\�FLUFXODWLQJ�DQJLRWHQVLQ�,,�LQ�WKH�

JORPHUXORVD� FHOOV� UHVXOWV� LQ� LQFUHDVHG� SURGXFWLRQ� RI� DOGRVWHURQH� DQG� WKH� FRQVHTXHQW�

UHWHQWLRQ�RI�1D��DQG�ZDWHU�>��@���

,Q� DFFRUGDQFH�ZLWK� WKH� JHQHUDO� LPSRUWDQFH� RI� UHFHSWRU�PHGLDWHG� LQKLELWLRQ� RI� WKHVH�

FKDQQHOV��WKH�PHFKDQLVP�RI�WKLV�UHJXODWLRQ�KDV�EHHQ�H[WHQVLYHO\�H[DPLQHG�LQ�KHWHURORJRXV�

H[SUHVVLRQ�V\VWHPV��7KHUH�KDV�EHHQ�D�ORQJ�ODVWLQJ�GHEDWH�UHJDUGLQJ�WKH�VWHSV�OHDGLQJ�WR�WKH�

DOWHUHG� FKDQQHO� DFWLYLW\�� (DUO\� UHVXOWV� UHYHDOHG� WKH� VLJQLILFDQW� UROH� RI� FDQRQLFDO� VLJQDOOLQJ�

SDWKZD\V��,QV3���FDOFLXP��DQG�SURWHLQ�NLQDVH�&���,W�KDV�EHHQ�UHSRUWHG�WKDW�*ĮT�FDQ�GLUHFWO\�

ELQG�WR�DQG�LQKLELW�7$6.���>��@��+RZHYHU��D�PRUH�FRPPRQO\�KHOG�YLHZ��FXUUHQWO\��LV�WKDW�WKH�

DFWLYDWLRQ� RI� SKRVSKROLSDVH� &� �3/&�� LV� UHTXLUHG� IRU� LQKLELWLRQ� RI� WKH� FKDQQHOV� >�����@��

2ULJLQDOO\�LW�KDV�EHHQ�VXJJHVWHG�WKDW�WKH�EUHDNGRZQ�DQG�UHGXFHG�VWHDG\�VWDWH�OHYHO�RI�3,3��

ZDV�UHVSRQVLEOH�IRU�WKH�LQKLELWLRQ�>��@��SDUWLFXODUO\��DV�3,3��FRQWDLQLQJ�OLSRVRPHV��RU�LWV�ZDWHU�

VROXEOH� DQDORJXHV� ZHUH� IRXQG� WR� DFWLYDWH� 7$6.��� LQ� LQVLGH�RXW� PHPEUDQH� SDWFKHV� >��@��

+RZHYHU�� ODWHU� LW� KDV� EHHQ� GHPRQVWUDWHG� WKDW� WKH� GHSOHWLRQ� RI� 3,3�� LQ� OLYLQJ� FHOOV� E\�

FRH[SUHVVHG� OLSLG�SKRVSKDWDVHV�GRHV�QRW�DIIHFW�7$6.���DFWLYLW\��DQG� WKH� OLSLG�HQG�SURGXFW�

GLDF\OJO\FHURO��'$*��RI�3/&�HQ]\PH�PHGLDWHV�WKH�HIIHFW�>��@��,Q�DGGLWLRQ�WR�WKH�3/&�SDWKZD\�

RI� UHJXODWLRQ�� RWKHU�PHFKDQLVPV�ZHUH�DOVR� UHSRUWHG� WR� LQKLELW� 7$6.��� LQ� SXOPRQDU\� DUWHU\�

VPRRWK�PXVFOH�FHOOV��(�J��5KR�NLQDVH�LQKLELWV�WKH�FKDQQHO�E\�SKRVSKRU\ODWLQJ�WKUHRQLQH�����

RI�7$6.��� LQ� UHVSRQVH� WR� HQGRWKHOLQ� UHFHSWRU� DFWLYDWLRQ� >��@��DQG�6UF� W\URVLQH� NLQDVH�DOVR�

FUXFLDOO\� FRQWUROV� 7$6.��� FKDQQHO� DFWLYLW\� >��@�� 7KHVH� PHFKDQLVPV� FOHDUO\� UHTXLUH� IXUWKHU�

LQYHVWLJDWLRQ� DQG� WKH\� LQGLFDWH� WKDW� SDUDOOHO� FHOO� W\SH� VSHFLILF� VLJQDOOLQJ� SDWKZD\V� PD\�

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO

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



UHJXODWH� 7$6.��� DFWLYLW\� LQ� D� FRPSOH[�PDQQHU� DV� LV� VHHQ� IRU� *ĮT�PHGLDWHG� UHJXODWLRQ� RI�

RWKHU�.�FKDQQHOV��

7$6.��� SOD\V� D� NH\� UROH� LQ� WKH� VHQVLQJ� RI� K\SR[LF� VWLPXOL�� ,QKLELWLRQ� RI� 7$6.��� E\�

K\SR[LD� KDV� EHHQ� H[WHQVLYHO\� VWXGLHG� LQ� GHGLFDWHG� FKHPRVHQVRU\� �JORPXV� W\SH� ,�� FHOOV�

>�����@��IRU�UHYLHZ�VHH�>��@��DQG�WKH�LPSRUWDQFH�RI�K\SR[LD�UHODWHG�UHJXODWLRQ�ZDV�DOVR�FOHDUO\�

GHPRQVWUDWHG�LQ�SXOPRQDU\�UHVLVWDQFH�YHVVHOV�>�����@���IRU�UHYLHZ�VHH�>��@���(YHQ�EHIRUH�WKH�

GLVFRYHU\� RI� 7$6.�� LQKLELWLRQ�RI� D� OHDN�SRWDVVLXP�FXUUHQW�ZDV� NQRZQ� WR�EH�D�PDMRU� IDFWRU�

OHDGLQJ� WR�GHSRODULVDWRQ� LQ�JORPXV�FHOOV�RI� WKH�FDURWLG�ERG\��/DWHU�� WKHVH� OHDN�FRQGXFWDQFH�

ZHUH� LGHQWLILHG�DV�7$6.���7$6.���KHWHURGLPHUV�DQG�7$6.���KRPRGLPHUV�� WKH� ODWWHU�EHLQJ�

PRUH�VHQVLWLYH�WR�K\SR[LD�>�����@��7KH�HIIHFWV�RI�K\SR[LD�RQ�FKDQQHO�DFWLYLW\�DUH�VWLOO�QRW�ZHOO�

GHILQHG�� 5HGXFHG� S2�� UHODWHG� WR� WKH�PLWRFKRQGULDO� UHVSLUDWLRQ� DQG� WKH� FRQWULEXWLRQ� RI� WKH�

F\WRSODVPLF�$73�FRQFHQWUDWLRQ��$03�NLQDVH��+�6�DQG�&2�ZHUH�UDLVHG��7KH�WKHRU\�RI�LQGLUHFW�

UHJXODWLRQ� LV� VXSSRUWHG� E\� WKH� REVHUYHG� UDSLG� UXQGRZQ� RI� FKDQQHO� DFWLYLW\� GXULQJ� H[FLVHG�

SDWFK�H[SHULPHQWV� IROORZLQJ� WKH� UHPRYDO�RI�7$6.�FKDQQHOV� IURP�WKHLU�QDWXUDO�HQYLURQPHQW��

7KH�UHJXODWRU\�HOHPHQWV�PD\�EH�DFWLYH� LQ�SDUWLFXODU�R[\JHQ�VHQVLWLYH�WLVVXHV��JORPXV�FHOOV��

SXOPRQDU\�DUWHULROHV��DQG�QHXURHSLWKHOLDO�ERGLHV���ZKLOH�WKHLU�DEVHQFH�PD\�H[SODLQ�WKH�ODFN�RI�

UHVSRQVH� WR� K\SR[LD� HOVHZKHUH� DQG� WKH� IDLOXUH� WR� UHSURGXFH� WKLV� W\SH� RI� UHJXODWLRQ� LQ�

KHWHURORJRXV�H[SUHVVLRQ�V\VWHPV��

9RODWLOH� DQDHVWKHWLFV� DFWLYDWH� PRVW� .�3� FKDQQHOV� DQG� 7$6.��� LV� DOVR� D� WDUJHW� RI�

KDORWKDQH�� LVRIOXUDQH� DQG� VHYRIOXUDQH� >�����@� �)LJXUH� ���� 7KH� DFWLYDWLRQ� RI� 7$6.��� LQ�

PRWRQHXURQV�FRQWULEXWHV� WR� WKH� LPPRELOL]LQJ�HIIHFWV�RI� LQKDODWLRQDO�DQDHVWKHWLFV� >��@��/RFDO�

DQDHVWKHWLFV��H�J��OLGRFDLQH�DQG�EXSLYDFDLQH�QRQ�VSHFLILFDOO\�LQKLELW�7$6.���DW�UHODWLYHO\�KLJK�

FRQFHQWUDWLRQ�>��@��$QDQGDPLGH�DQG�PHWKDQDQGDPLGH�DUH�QRQVHOHFWLYH�EORFNHUV�RI�7$6.���

DQG�7$6.���>�����@��KRZHYHU��LW�UHPDLQV�WR�EH�HVWDEOLVKHG�ZKHWKHU�7$6.�FKDQQHOV�PHGLDWH�

FDQQDELQRLG� UHFHSWRU�LQGHSHQGHQW� HIIHFWV� RI� WKHVH� HQGRFDQQDELQRLGV�� 7KH� UHVSLUDWRU\�

VWLPXODQWV��GR[DSUDP��3.7+33�DQG�$�����LQKLELW�7$6.���7$6.���FKDQQHOV�DQG�PD\�DFW�LQ�

WKH�FDURWLG�ERG\�>��������@��WKHVH�DUH�SRWHQWLDO�WKHUDSHXWLF�DJHQWV�LQ�VOHHS�DSQHD��DQG�LW�KDV

EHHQ�NQRZQ�IRU�GHFDGHV�WKDW�GR[DSUDP�FDQ�UHYHUVH�KXPDQ�UHVSLUDWRU\�GHSUHVVLRQ�LQGXFHG�

E\� PRUSKLQH�� $QRWKHU� 7$6.���7$6.��� LQKLELWRU� $����� ZKLFK� KDV� D� VOLJKW� SUHIHUHQFH� IRU�

7$6.���� ZDV� XVHG� WR� GHPRQVWUDWH� 7$6.� H[SUHVVLRQ� LQ� UDW� FDUGLDF� P\RF\WHV� >��@�� /DWHU�

7$6.���7$6.��� FKDQQHOV� ZHUH� DOVR� GHWHFWHG� LQ� KXPDQ� DWULDO� FDUGLDF� P\RF\WHV� >�����@��

8SUHJXODWLRQ� RI� 7$6.��� ZDV� UHSRUWHG� LQ� SDWLHQWV� ZLWK� FKURQLF� DWULDO� ILEULOODWLRQ� >�����@��

,QWHUHVWLQJO\�� ORVV� RI� IXQFWLRQ�PXWDWLRQV� LQ� 7$6.���ZHUH� DOVR� IRXQG� WR� EH� DVVRFLDWHG� ZLWK�

DWULDO�ILEULOODWLRQ�>��@���

,QDFWLYDWLQJ�PXWDWLRQV�RI�7$6.���KDYH�DOVR�EHHQ�GHPRQVWUDWHG�WR�FDXVH�SXOPRQDU\�

DUWHULDO� K\SHUWHQVLRQ� �3$+�� LQ� SDWLHQWV� >��@�� UDLVLQJ� WKH� TXHVWLRQ� ZKHWKHU� D� GUXJ� XVHG� IRU�

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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FKURQLF� LQKLELWLRQ�RI�7$6.�FKDQQHO� LQ�DWULDO� ILEULOODWLRQ�ZRXOG�FDXVH�SXOPRQDU\�K\SHUWHQVLRQ�

DV�D�VLGH�HIIHFW�DQG�DOWHUQDWLYHO\��ZKHWKHU�D�7$6.�DFWLYDWRU�IRU� WKH�WUHDWPHQW�RI�3$+�FRXOG�

UHVXOW� LQ� DWULDO� ILEULOODWLRQ�� )XUWKHUPRUH�� 7$6.��� LV� DOVR�KLJKO\� H[SUHVVHG� LQ� KXPDQ� DGUHQDO�

JORPHUXORVD� FHOOV� WRJHWKHU� ZLWK� WKH� LQZDUGO\� UHFWLI\LQJ� .�� FKDQQHO� .LU���� HQFRGHG� E\� WKH�

.&1-�� JHQH� >�����@�� $OWKRXJK� WKH� PXWDWLRQV� RI� .&1-��� UHVXOWLQJ� LQ� LQFUHDVHG� 1D��

FRQGXFWDQFH� DUH� UHVSRQVLEOH� IRU� WKH� FOLQLFDO� FDVHV� RI� SULPDU\� K\SHUDOGRVWHURQLVP� >��@��

SKDUPDFRORJLFDO�PRGXODWLRQ�RI�7$6.���PD\�DOVR� LQIOXHQFH�DOGRVWHURQH�SURGXFWLRQ�DQG� WKH

VDOW�ZDWHU�EDODQFH��7KLV�LGHD�LV�DOVR�VXSSRUWHG�E\�WKH�SULPDU\�K\SHUDOGRVWHURQLVP�HYRNHG�E\�

7$6.���JHQH�NQRFN�RXW�LQ�URGHQW�PRGHOV�>�����@��DQG�E\�WKH�DVVRFLDWLRQ�RI�KXPDQ�7$6.���

�.&1.��� YDULDQWV� ZLWK� K\SHUWHQVLRQ� DQG� KLJK� SODVPD� DOGRVWHURQH� OHYHOV� >��@�� ,Q� DGGLWLRQ��

NQRFN�RXW� PLFH� ODFNLQJ� 7$6.��� FKDQQHOV� DUH� FKDUDFWHUL]HG� E\� LPSDLUHG� FDURWLG� ERG\�

FKHPRUHFHSWRU�IXQFWLRQ�>��@��3KDUPDFRORJLFDO�LQWHUYHQWLRQV�DQG�WKHUDSHXWLF�PRGDOLWLHV�KDYH�

WR�GLIIHUHQWLDOO\� WDUJHW� WKHVH�RYHUODSSLQJ�DQG� LPSRUWDQW�SK\VLRORJLFDO� IXQFWLRQV�RI�7$6.���WR�

DYRLG�DGYHUVH�HIIHFWV��

)LJXUH���

7$6.���FKDQQHOV�LQ�WKH�PDPPDOLDQ�OXQJ�FLUFXODWLRQ�±�LQWHUVSHFLHV�GLIIHUHQFHV�

,W�LV�LPSRUWDQW�WR�UHDOLVH�WKDW�WKH�SXOPRQDU\�FLUFXODWLRQ�GLIIHUV�IURP�V\VWHPLF�FLUFXODWLRQ�

ZLWK�UHJDUGV�WR�YDVRUHJXODWLRQ�XQGHU�K\SR[HPLD��EORRG�SUHVVXUH�UHJXODWLRQ�DQG�DQDWRP\��L��

LQ� FRQWUDVW� WR� WKH� V\VWHPLF� FLUFXODWLRQ�� K\SR[HPLD� OHDGV� WR� YDVRFRQVWULFWLRQ� RI� VPDOO�

UHVLVWDQFH� DUWHULHV� LQ� WKH� SXOPRQDU\� FLUFXODWLRQ�� 7KLV� SK\VLRORJLFDO� UHVSRQVH� LV� FDOOHG� DV�

K\SR[LF�SXOPRQDU\�YDVRFRQVWULFWLRQ�DQG�UHVSRQVLEOH�IRU�RSWLPL]LQJ�WKH�PDWFKLQJ�RI�SHUIXVLRQ�

DQG�YHQWLODWLRQ�DQG�SUHYHQWLQJ�DUWHULDO�K\SR[HPLD�>�����@��LL��7KH�SXOPRQDU\�FLUFXODWLRQ�ODFNV�

RI� UHJXODWLRQ� E\� FHQWUDO� QHUYRXV� FRQWURO� PHFKDQLVP�� LLL�� � )LQDOO\�� WKH� ODUJH�� PXVFXODU�

SXOPRQDU\�DUWHULHV�GLUHFWO\�PHUJH� LQWR�VPDOO��SDUWLDOO\�PXVFXODU�YHVVHOV�GHVLJQHG�IRU�D�YHU\�

ORZ�SHUIXVLRQ�UHVLVWDQFH� ,Q�WKH�V\VWHPLF�FLUFXODWLRQ��WKH�DUWHULROHV�XVXDOO\�KDYH�D�FRQWLQXRXV�

WKLFN�OD\HU�RI�VPRRWK�PXVFOH�FHOOV�WKDW�KDYH�D�KLJK�SHUIXVLRQ�UHVLVWDQFH���

,RQ�FKDQQHOV�SOD\�D�FHQWUDO�UROH�IRU�WKH�UHJXODWLRQ�RI�WKH�SXOPRQDU\�YDVFXODU�WRQH�DQG�

IRU� PHGLDWLQJ� WKH� HIIHFW� RI� SK\VLFDO� DQG� FKHPLFDO� VWLPXOL�� 7KH\� FDQ� EH� FRQVLGHUHG� WKH�

H[HFXWLYH� OLPE� RI� WKH� UHVSRQVH�� +RZHYHU�� WKH� GLVWULEXWLRQ� RI� WKH� LRQ� FKDQQHOV� LQ� WKH�

SXOPRQDU\�FLUFXODWLRQ�GLIIHUV�IURP�V\VWHPLF�FLUFXODWLRQ��,W� LV�RIWHQ�TXHVWLRQHG�ZKHWKHU�WKH�.��

FKDQQHOV�DUH�DFWLYH�DW�VXIILFLHQWO\�QHJDWLYH�SRWHQWLDOV�WR�VHW WKH�UHVWLQJ�PHPEUDQH�SRWHQWLDO�RI�

SXOPRQDU\� DUWHU\� VPRRWK� PXVFOH� FHOOV� �3$60&�� DQG� ZKLFK� .�� FKDQQHOV FRXOG� UHJXODWH�

SXOPRQDU\�YDVFXODU� WRQH� >���������������@��(IIHFWLYH�PRGXODWLRQ�RI�PHPEUDQH�SRWHQWLDO�E\�

.�� FKDQQHOV�KDV�EHHQ� VKRZQ� LQ� UDW�3$60&��RYHUH[SUHVVLRQ�RI� YROWDJH�JDWHG�.�� FKDQQHOV�

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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�.Y����� OHG� WR� VLJQLILFDQW� K\SHUSRODULVDWLRQ� LQ� YLWUR� DQG� UHGXFWLRQ� RI� SXOPRQDU\� YDVFXODU�

UHVLVWDQFH�LQ�K\SR[LD�LQGXFHG�SXOPRQDU\�K\SHUWHQVLRQ�LQ�WKLV�VSHFLHV�LQ�YLYR�>�������@���

5HFHQW� HYLGHQFH� VXSSRUWV� WKH� UROH� RI� 7$6.��� LQ� FRQWUROOLQJ� UHVWLQJ� PHPEUDQH

SRWHQWLDO� LQ� 3$60&V�� ,WV� YROWDJH�LQGHSHQGHQW� JDWLQJ� PDNHV� LW� D� JRRG� FDQGLGDWH� IRU� WKH�

PDLQWHQDQFH�RI�UHVWLQJ�PHPEUDQH�SRWHQWLDO� LQ�FHOOV��ZKHUH�UHVWLQJ�PHPEUDQH�SRWHQWLDO�KDV�

WR� EH� NHSW� ORZ� LQ� RUGHU� WR� NHHS� FDOFLXP� LQIOX[� WKURXJK� YROWDJH�JDWHG� FDOFLXP� FKDQQHOV�

QHJOLJLEOH�� 7$6.��� LV� H[SUHVVHG� LQ� UDEELW� >��@�� PRXVH� >���@�� UDW� >������@� DQG� KXPDQ� >��@�

3$60&V� DQG� WKH� QRQ�LQDFWLYDWLQJ� .�� FXUUHQW� �,.1��� SURSRVHG� WR� EH� PHGLDWHG� E\� 7$6.����

VKRZV� WKH� GLVWLQJXLVKLQJ� IHDWXUHV� RI� WKH� FKDQQHO� >�����������@��0RVW� LPSRUWDQWO\�� IURP� WKH�

7$6.�IDPLO\�RQO\�7$6.���LV�SUHVHQW�LQ�KXPDQ�3$60&V�PDNLQJ�LW�SDUWLFXODUO\�VXVFHSWLEOH�LQ�

WKH� KXPDQ� SXOPRQDU\� FLUFXODWLRQ� >��@�� 'HVSLWH� HYLGHQFH� WKDW� .�� FKDQQHOV� FRQWURO� UHVWLQJ�

PHPEUDQH� SRWHQWLDO�� LQYHVWLJDWLRQV� GXULQJ� WKH� ODVW� GHFDGHV� FRQILUPHG� VLJQLILFDQW� LQWHU�

VSHFLHV� GLIIHUHQFHV� LQ� UHVWLQJ� SRWHQWLDO� LQ� 3$60&V� DQG� WKXV�� KLJKOLJKWHG� LPSRUWDQW� LQWHU�

VSHFLHV� YDULDELOLW\� LQ� WKH� SK\VLRORJ\� RI� SXOPRQDU\� DUWHULHV�� :KLOH� LQ� UDW�� UDEELW� RU� KXPDQ�

3$60&� WKH� UHVWLQJ�PHPEUDQH�SRWHQWLDO� LV�DURXQG� ���P9�RU� OHVV��PRXVH�3$60&V�KDYH�D�

UHVWLQJ�SRWHQWLDO�FORVHG�WR�����P9��$FFRUGLQJO\��WKH�DPSOLWXGH�RI�WKH�,.1�LV�LQ�D�VLPLODU�UDQJH�

LQ�UDW��UDEELW�RU�KXPDQ�3$60&��,Q�FRQWUDVW��,.1�LQ�PLFH�LV�KDUGO\�GHWHFWDEOH�DQG�ODFNV�RI�WKH�

GLVWLQJXLVKLQJ� IHDWXUHV� RI� ,.1� LQ� RWKHU� VSHFLHV� >���@�� )XUWKHUPRUH�� WKH� UHVWLQJ� PHPEUDQH�

SRWHQWLDO�RU�,.1�GR�QRW�GLIIHU�EHWZHHQ�3$60&V�REWDLQHG�IURP�ZLOG�W\SH�DQG�7$6.�����NQRFN�

RXW� DQLPDOV�� FRQILUPLQJ� WKH� ODFN� RI� IXQFWLRQDO� 7$6.��� LQ� WKH� SXOPRQDU\� DUWHULHV� LQ� PLFH��

7KXV�� HYLGHQFH� LV� DFFXPXODWLQJ� WKDW� ZKHUH� WKH� UHVWLQJ�PHPEUDQH� SRWHQWLDO� RI� 3$60&� LV�

GHSRODUL]HG��,.1�LV�DEVHQW�DQG�7$6.���QRW�UHTXLUHG�IRU�WKH�QRUPDO�SXOPRQDU\�DUWHULDO�IXQFWLRQ

>���@��0RUH�UHFHQW�ZRUN�VKRZV�WKDW�7$6.���FKDQQHOV�GR�QRW�KDYH�D�UROH�LQ�LQLWLDWLQJ�K\SR[LF�

SXOPRQDU\� K\SHUWHQVLRQ� LQ�PXULQH� LQWUD�SXOPRQDU\� DUWHULHV� >���@�� ,QGHHG�� LQ�PLFH�� 7$6.���

IXQFWLRQ� VHHPV� WR� EH� UHSODFHG� E\� RWKHU� .�3� FKDQQHOV�� $FFRUGLQJO\�� 7:,.��� �.&1.���

GHILFLHQW�PLFH�VSRQWDQHRXVO\�GHYHORS�SXOPRQDU\�K\SHUWHQVLRQ�>���@��,Q�FRQWUDVW��7$6.��� LV�

IXQFWLRQDOO\� H[SUHVVHG� LQ� UDWV� DQG� .&1.�� LQKLELWLRQ� ZLWK� $���� ZDV� VKRZQ� WR� SUHGLVSRVH�

SXOPRQDU\� DUWHULHV� WR� FRQVWULFW� >���@�� )XUWKHUPRUH�� 7$6.��� H[SUHVVLRQ� DQG� IXQFWLRQ� ZHUH�

UHGXFHG� LQ� WKH� PRQRFURWDOLQH�LQGXFHG� SXOPRQDU\� K\SHUWHQVLRQ� PRGHO� LQ� UDWV�� 7RJHWKHU��

WKHVH�ILQGLQJV�TXHVWLRQ�WKH�XVH�RI�PLFH�DV�D�PRGHO�WR�LQYHVWLJDWH�KXPDQ�SXOPRQDU\�YDVFXODU�

SK\VLRORJ\�DQG�HVSHFLDOO\�WKH�IXQFWLRQDO�UROHV�RI�.��FKDQQHOV��������

7$6.���LQ�WKH�KXPDQ�SXOPRQDU\�FLUFXODWLRQ�DQG�LWV�UHOHYDQFH�IRU�WKH�KXPDQ�
GLVHDVH

0XWDWLRQV�� GRZQUHJXODWLRQ� RU� LQKLELWLRQ� RI� .�� FKDQQHOV� KDV� EHHQ� SURSRVHG� WR�

FRQWULEXWH� WR� SXOPRQDU\� YDVFXODU� UHPRGHOOLQJ� LQ�PDQ�� UHVXOWLQJ� LQ� SXOPRQDU\� K\SHUWHQVLRQ�

>�������@���3XOPRQDU\�K\SHUWHQVLRQ��3+��LV�GHILQHG�E\�D�ULVH�RI�WKH�PHDQ�SXOPRQDU\�DUWHU\�

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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SUHVVXUH��P3$3��RI����PP�+J�RU�PRUH�GXH�WR�D�SURJUHVVLYH�LQFUHDVH�RI�SXOPRQDU\�YDVFXODU�

UHVLVWDQFH�WR�D�OHYHO�ZKHUH�WKH�ULJKW�YHQWULFOH��59��FRPSHQVDWHV�E\�59�K\SHUWURSK\�DQG�IDLOV�

ZKHQ� LW� LV�XQDEOH� WR� IXOILOO� WKH� ULVH�RI�DIWHUORDG��0DMRU�DGYDQFHV� LQ� WKH�XQGHUVWDQGLQJ�RI�3+�

KDYH�OHG�WR�WKH�FXUUHQW�FODVVLILFDWLRQ� LQ�ZKLFK�3+�GLVHDVHV�DUH�JURXSHG�LQWR�ILYH�FDWHJRULHV�

DFFRUGLQJ� WR� FDXVH� DQG� WKHUDSHXWLF� VWUDWHJ\� >���@�� 7KH� GLYHUVH� DQG� FRPSOH[�PHFKDQLVPV�

XQGHUO\LQJ�WKH�SDWKRJHQHVLV�RI�SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��3$+���JURXS���3+��LQFOXGH�

YDVRFRQVWULFWLRQ��LQ�VLWX�WKURPERVLV��SURJUHVVLYH�YDVFXODU�UHPRGHOLQJ�RI�WKH�VPDOO�SXOPRQDU\�

DUWHULHV� ��� ����P��� DQ�H[FHVV�RI� YDVRFRQVWULFWRUV�DQG�D� SDUDOOHO� GHILFLHQF\�RI� YDVRGLODWLQJ�

PHGLDWRUV�>���@���

5HGXFHG� .�� FKDQQHO� DFWLYLW\� LQ� 3$60&V� SURPRWHV� FHOO� SUROLIHUDWLRQ�� UHVLVWDQFH� WR�

DSRSWRVLV�DQG�YDVRFRQVWULFWLRQ�FRQWULEXWLQJ� WR�YDVFXODU� UHPRGHOLQJ� >���@��$OWKRXJK�D�ZLGH�

UDQJH�RI�.��FKDQQHOV�KDYH�EHHQ� IRXQG� LQ�KXPDQ�3$60&�� IRU�3$+�RQO\� WKH�UROHV�RI�.Y�����

DQG� 7$6.��� FKDQQHOV� KDYH� EHHQ� FRQILUPHG� XVLQJ� KXPDQ� SXOPRQDU\� DUWHULHV� DQG� SULPDU\�

KXPDQ�3$60&V��7KH�ILUVW�LRQ�FKDQQHO�UHSRUWHG�WR�EH�OLQNHG�WR�SXOPRQDU\�K\SHUWHQVLRQ�ZDV�

.Y���� >���@�� ,WV� UHGXFHG� H[SUHVVLRQ� ZDV� GHWHFWHG� LQ� 3$+�� 0RUHRYHU�� VLQJOH�QXFOHRWLGH�

SRO\PRUSKLVPV�LQ�.&1$���.Y�����KDYH�EHHQ�LGHQWLILHG�LQ�LGLRSDWKLF�3$+�SDWLHQWV�OHDGLQJ�WR�

GHFUHDVH� .&1$�� IXQFWLRQ� >���@�� +RZHYHU�� WKH� VWURQJ� YROWDJH� GHSHQGHQW� DFWLYDWLRQ� RI� WKH�

FKDQQHO�DQG�WKH� ODFN�RI�K\SHUSRODULVLQJ�SHULRGV� LQ�RUGHU�WR�HQVXUH�WKH�UHFRYHU\� LQ�3$60&��

UHVXOWV�LQ�WKH�DFFXPXODWLRQ�RI�WKH�FKDQQHOV�LQ�WKH�LQDFWLYDWHG�VWDWH�DQG�WKXV��FKDOOHQJHV�WKH�

VLJQLILFDQFH�RI�.Y����LQ�WKH�SXOPRQDU\�FLUFXODWLRQ���

,Q� ������ ILYH� GLIIHUHQW� PXWDWLRQV� ZHUH� LGHQWLILHG� LQ� .&1.�� JHQH� �7$6.���� LQ� 3$+�

SDWLHQWV� �)LJXUH� ����+HWHUR]\JRXV�.&1.��PXWDWLRQV�ZHUH� REVHUYHG� LQ� ����� VSRUDGLF� DQG�

�����KHULWDEOH�3$+�SDWLHQWV��3DWFK�FODPS�H[SHULPHQWV�GHPRQVWUDWHG�D�ORVV�RI�IXQFWLRQ�LQ�DOO�

ILYH� LGHQWLILHG� PXWDWLRQV� >��@�� 0RUH� UHFHQWO\�� WZR� DGGLWLRQDO� .&1.�� PXWDWLRQV� KDYH� EHHQ�

LGHQWLILHG�LQ�6SDQLVK�FRKRUW�RI�3$+�SDWLHQWV��,QWHUHVWLQJO\��WKLV�UHSRUW�GHVFULEHG�WKH�ILUVW�FDVH�

RI�3$+�RFFXUULQJ�LQ�D�SDWLHQW�ZLWK�KRPR]\JRXV�.&1.��PXWDWLRQV�DVVRFLDWHG�ZLWK�DJJUHVVLYH�

IRUP�RI�3$+� >���@��7R�GDWH�HLJKW�GLIIHUHQW�.&1.��PXWDWLRQV�KDYH�EHHQ�GHVFULEHG� LQ�3$+�

SDWLHQWV� �)LJXUH����� �7KXV��.&1.��PXWDWLRQV�DUH� WKH� ILUVW�FKDQQHORSDWKLHV�NQRZQ� WR�FDXVH�

3$+�WR�GDWH�>��@��

,Q� KXPDQ� 3$60&� DQ� VL51$� DSSURDFK� DJDLQVW� .&1.�� GHPRQVWUDWHG� WKDW� .&1.��

FRQWULEXWHV�WR�WKH�UHVWLQJ�PHPEUDQH�SRWHQWLDO�VXJJHVWLQJ�D�FUXFLDO�UROH�RI�.&1.��FKDQQHOV�LQ�

WKH� UHJXODWLRQ�RI�SXOPRQDU\� YDVFXODU� WRQH�� ,Q�DGGLWLRQ��7$6.��� LV� VHQVLWLYH� WR�K\SR[LD� DQG�

DFWLYDWHG� E\� WUHSURVWLQLO�� D� VWDEOH� DQDORJ� RI� SURVWDF\FOLQ�� YLD� D� SURWHLQ� NLQDVH� �3.�� $�

GHSHQGHQW�SDWKZD\��UHSUHVHQWLQJ�DQ�LPSRUWDQW�PHFKDQLVP�RI�WKH�YDVRUHOD[LQJ�SURSHUWLHV�RI�

SURVWDQRLGV�>��@��0RUHRYHU��DQRWKHU�UHSRUW�UHYHDOHG�WKDW�.&1.��H[SUHVVLRQ�ZDV�UHGXFHG�LQ�

LGLRSDWKLF��DV�ZHOO�DV�KHULWDEOH�3$+�SDWLHQWV�GXH�WR�%035��PXWDWLRQV��DW�P51$�DQG�SURWHLQ�

OHYHOV�LQ�OXQJ�DQG�LVRODWHG�SXOPRQDU\�DUWHULHV���,Q�DJUHHPHQW�ZLWK�WKH�UHGXFHG�H[SUHVVLRQ�RI�

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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.&1.��� SDWFK�FODPS� H[SHULPHQWV� VKRZHG� D� VHYHUH� GHFUHDVH� RI� $����� �VSHFLILF� .&1.��

LQKLELWRU�� VHQVLWLYH� FXUUHQW� IXQFWLRQ� LQ� FXOWXUHG� 3$60&� IURP� LGLRSDWKLF� 3$+� SDWLHQWV�

FRPSDUHG�WR�FRQWUROV�>���@��7KHVH�UHVXOWV�VXJJHVW�WKDW�.&1.��ORVV�RI�IXQFWLRQ�RU�GHFUHDVHG�

H[SUHVVLRQ�LV�D�KDOOPDUN�RI�3$+�>���@��

)LJXUH���

&RQILUPLQJ� WKH� FUXFLDO� UROH� RI� .&1.�� FKDQQHOV� LQ� 3$+� SDWKRJHQHVLV�� HQGRWKHOLQ���

�(7�����D�SRWHQW�YDVRFRQVWULFWRU�IRU�YDVFXODU�UHPRGHOLQJ��KDV�EHHQ�VKRZQ�WR� LQKLELW�.&1.��

YLD�5KR�NLQDVH�>��@�DQG�YLD�D�SURWHLQ�NLQDVH��3.��&�GHSHQGHQW�SDWKZD\�LQ�KXPDQ�3$60&V�

�)LJXUH� ��� >���@�� ,QFUHDVHG� H[SUHVVLRQ� RI� HQGRWKHOLQ��� OHYHO� KDV� EHHQ� IRXQG� LQ� SXOPRQDU\�

DUWHULHV�RI�3$+�SDWLHQWV�>���@��+RZHYHU��.&1.��IXQFWLRQ�FRXOG�EH�LQKLELWHG�E\�GRZQVWUHDP�

VLJQDOLQJ�RI�RWKHU�*�SURWHLQ�FRXSOHG�UHFHSWRUV�DV�GLDF\OJO\FHURO�KRPHRVWDVLV�GLUHFWO\�LQKLELWV�

.&1.��>��@�� ,QWHUHVWLQJO\��DPLQRUH[��IHQIOXUDPLQH�RU�VHOHFWLYH�VHURWRQLQ�UHXSWDNH� LQKLELWRUV��

GUXJV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�WKH�GHYHORSPHQW�RI�3$+�DFW�YLD�WKHVH�SDWKZD\V�

>���@�� ,Q� DGGLWLRQ�� WKH� QRQ�UHFHSWRU� W\URVLQH� NLQDVH� DFWLYLW\� VHHPV� WR� EH� HVVHQWLDO� IRU� WKH�

IXQFWLRQ� RI� 7$6.��� VLQFH� WDUJHWHG� LQKLELWLRQ� RI� F�VUF� E\� VL51$� UHGXFHV� 7$6.��� FXUUHQW� LQ�

KXPDQ�3$60&V�>��@��7KH�UHFHQWO\�UHSRUWHG�DVVRFLDWLRQ�RI�VHYHUH�3$+�ZLWK�GDVDWLQLE��WKH�F�

6UF� NLQDVH� LQKLELWRU� XVHG� LQ� WKH� WUHDWPHQW� RI� FKURQLF�P\HORJHQRXV� OHXNDHPLD� VXJJHVWV� D�

GLUHFW�DQG�VSHFLILF�HIIHFW�RI�V�VUF�LQKLELWLRQ�RQ�SXOPRQDU\�YHVVHOV�>���@��,W�LV QRWHZRUWK\��WKDW�

LQ� 3$+� SDWLHQWV� WKH� SURWHLQ� H[SUHVVLRQ� RI� WKH� QRQ�UHFHSWRU� W\URVLQH� NLQDVH� F�VUF� LV�

VLJQLILFDQWO\�UHGXFHG�LQ�WKH�OXQJ�>���@��7KHVH�ILQGLQJV�GHPRQVWUDWH�WKH�NH\�UROH�RI�7$6.���LQ�

PDQ\�GLIIHUHQW�SDWKZD\V�OHDGLQJ�WR�3$+���

%H\RQG� WKH� GLUHFW� HIIHFWV� RI� WKH� 7$6.��� LQKLELWLRQ� RQ� WKH� YDVRUHDFWLYLW\� LQ� WKH�

SXOPRQDU\� FLUFXODWLRQ�� WKH� UROH� RI� .&1.�� FKDQQHO� LQ� WKH� SUROLIHUDWLRQ�DSRSWRVLV� EDODQFH�RI�

KXPDQ�3$60&�UHPDLQHG�XQNQRZQ��5HFHQW�LQYHVWLJDWLRQV�GHPRQVWUDWHG�WKDW�LQ�YLYR�FKURQLF�

.&1.�� LQKLELWLRQ� LQ� UDWV� LQGXFHG� DQ� H[DJJHUDWHG� SUROLIHUDWLRQ� RI� 3$(&V�� 3$60&V�� DQG�

DGYHQWLWLDO� ILEUREODVWV�� ZKLFK� FRXOG� LQLWLDWH� RU� SURPRWH� WKH� GHYHORSPHQW� RI� SXOPRQDU\�

K\SHUWHQVLRQ� >���@�� ,Q� DGGLWLRQ�� WKH�PHPEUDQH� SRWHQWLDO� RI� 3$60&� IURP�.&1.�� GHILFLHQW�

UDWV�� JHQHUDWHG� E\� XVLQJ� &5,635�&DV�� WHFKQRORJ\�� DUH� VLJQLILFDQWO\� GHSRODUL]HG� DQG� WKH�

PXWDWLRQ�LQGXFHG�GLVWDO�QHRPXVFXODUL]DWLRQ��DEQRUPDO�SXOPRQDU\�DUWHULHV�YDVRUHDFWLYLW\�DQG�

HOHYDWHG�PHDQ�ULJKW�YHQWULFXODU�V\VWROLF�SUHVVXUHV��FRQILUPLQJ�WKDW�.&1.��ORVV�RI�IXQFWLRQ�LV�

D�NH\�HYHQW�LQ�3$+�SDWKRJHQHVLV�>���@����

&RQFOXVLRQ�DQG�IXWXUH�GLUHFWLRQV�

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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%RWK�SUHFOLQLFDO�DQG�FOLQLFDO�VWXGLHV�VWURQJO\�VXSSRUW�7$6.���FKDQQHOV�DV�LPSRUWDQW�SOD\HUV�

LQ� WKH� SDWKRORJ\� RI� SXOPRQDU\� YDVFXODU� GLVHDVHV�� $V� 7$6.��� FKDQQHOV� UHJXODWH� UHVWLQJ

PHPEUDQH� SRWHQWLDO� LQ� KXPDQ�3$60&� DQG� FRQVHTXHQWO\� ORZ� SXOPRQDU\� YDVFXODU� WRQH�� LQ�

RUGHU�WR�DFKLHYH�PD[LPXP�YDVRGLODWLRQ�XQGHU�SDWKRSK\VLRORJLFDO�FRQGLWLRQV��UHVWRULQJ�7$6.�

�� FKDQQHO� IXQFWLRQ� FKDQQHO� LV� D� YLDEOH� WKHUDSHXWLF� DSSURDFK�� $OWKRXJK�� 7$6.��� KDV� DQ�

DFFHVVLEOH�FHOO�VXUIDFH�ORFDWLRQ�DQG�FRQVLGHUDEOH�WLVVXH�GHILQHG�GLVWULEXWLRQ��7$6.���UHPDLQV�

XQGHUH[SORLWHG�DV�D�WDUJHW�LQ�GUXJ�GLVFRYHU\��7KLV�PD\�EH�GXH�WR�D�QXPEHU�RI�IDFWRUV��7KHUH�

LV�D�OLPLWDWLRQ�RI�SULPDU\�KXPDQ�OXQJ�WLVVXH�DQG�WKH�GUXJ�GHOLYHU\�KDV�WR�EH�WLVVXH�VSHFLILF�WR�

DYRLG� XQSUHGLFWDEOH� VLGH� HIIHFWV� HYHQ� IRU� VSHFLILF� DFWLYDWRUV�� +LJK�WKURXJKSXW� VFUHHQLQJ�

PHWKRGV� IRU� LRQ� FKDQQHO� WDUJHWV� ODFN� WHPSRUDO� UHVROXWLRQ� RYHU� D� SK\VLRORJLFDOO\� UHOHYDQW�

UDQJH� DQG�PDQXDO� SDWFK�FODPSLQJ� LV� WLPH� FRQVXPLQJ�� ,Q� DGGLWLRQ�� FKDQQHO�PRGLILHUV� RIWHQ�

QHHG� WR� ELQG� WR� UHODWLYHO\� LQDFFHVVLEOH� VLWHV� ZLWKLQ� WKH� FKDQQHO� SRUH� RU� WR� DFFHVVRU\� RU�

UHJXODWRU\� GRPDLQV�� ,Q� VLOLFR� PRGHOLQJ� DQG� DGYDQFHV� LQ� VWUXFWXUDO� ELRORJ\� WHFKQLTXHV� WR�

FU\VWDOOL]H�FKDQQHO�SURWHLQV� LQ�FRPSOH[�ZLWK�DFFHVVRU\�VXEXQLWV�PD\� UHYHDO� NH\� LQWHUDFWLRQ�

VLWHV� DQG� LQWHUIDFHV� IRU� GUXJ� GHVLJQ�� ,QGHHG�� PRGXODWLQJ� FKDQQHO� EHKDYLRU�� UDWKHU� WKDQ�

GLUHFWO\� WDUJHWLQJ� WKH� LRQ�FRQGXFWLQJ� VXEXQLW�PD\�XOWLPDWHO\� EH�D�PRUH� IUXLWIXO� DSSURDFK�� ,Q�

WKLV�FRQWH[W��WKH�FRPELQDWLRQ�WKHUDS\�IRU�F\VWLF�ILEURVLV�XVLQJ�OXPDFDIWRU�DQG�LYDFDIWRU�PLJKW�

VXJJHVW� D� QRYHO� WKHUDSHXWLF� GLUHFWLRQ�� ,Q� WKH� FDVH� RI� F\VWLF� ILEURVLV�� /XPDFDIWRU� LQFUHDVHV�

H[SUHVVLRQ�RI� WKH�F\VWLF� ILEURVLV�WUDQVPHPEUDQH�FRQGXFWDQFH�UHJXODWRU��&)75��&O±�FKDQQHO�

DW�WKH�FHOO�VXUIDFH�DQG�LYDFDIWRU�LQFUHDVHV�LWV�RSHQ�SUREDELOLW\��7KH�QHHG�IRU�QRYHO��HIIHFWLYH�

LRQ� FKDQQHO�PRGXODWRUV�H[LVWV� EXW� QRZ� WKH�FKDOOHQJH� LV� WR�PDWFK� WKHUDSHXWLF� VWUDWHJ\�ZLWK�

LQQRYDWLYH�GHVLJQ�

6RXUFHV�RI�)XQGLQJ��

$�2��LV�VXSSRUWHG�E\�6FLHQWLILF�	�7HFKQRORJLFDO�&RRSHUDWLRQ�RI�2H$'��7e7������������������

E\�WKH�$QQLYHUVDU\�)XQG�RI�WKH�2H1%���������DQG�E\�WKH�):)��'.�02/,1���:�������)�$��LV�

VXSSRUWHG�E\�D�SRVW�GRFWRUDO�JUDQW�IURP�$YLHVDQ��,702�,+3���)�$�UHFHLYHV�IXQGLQJ�IURP�WKH�

)RQGDWLRQ�GX�6RXIIOH�HW�)RQGV�GH�'RWDWLRQ�©�5HFKHUFKH�HQ�6DQWp�5HVSLUDWRLUH�ª��IURP�WKH�

)RQGDWLRQ�/HIRXORQ�'HODODQGH�DQG�IURP�WKH�)RQGDWLRQ�/HJV�3RL[��$�+��LV�VXSSRUWHG�E\�D�

3K'�JUDQW�IURP�5pJLRQ�,OH�GH�)UDQFH��&25'',0���*�.��UHFHLYHV�IXQGLQJ�IURP�$QQLYHUVDU\�

)XQG�RI�WKH�2H1%���������DQG�):)��3��������3�(��LV�VXSSRUWHG�E\�6FLHQWLILF�	�

7HFKQRORJLFDO�&RRSHUDWLRQ�RI�2H$'��7e7�����������������

&RQIOLFW�RI�,QWHUHVW�'LVFORVXUHV�0�+��KDV�UHODWLRQVKLSV�ZLWK�GUXJ�FRPSDQLHV�LQFOXGLQJ�

$FWHOLRQ��%D\HU��*6.��1RYDUWLV��DQG�3IL]HU��2WKHU�DXWKRUV�UHSRUW�QR�FRQIOLFWV��

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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5HIHUHQFHV�

���+LOOH�%��,RQ�&KDQQHOV�RI�([FLWDEOH�0HPEUDQHV��6LQDXHU��6XQGHUODQG��0DVV����������

���%HDQ�%3��7KH�DFWLRQ�SRWHQWLDO�LQ�PDPPDOLDQ�FHQWUDO�QHXURQV��1DW�5HY�1HXURVFL����������
����������

���$VKFURIW�)0��,RQ�&KDQQHOV�DQG�'LVHDVH���&KDQQHORSDWKLHV��$FDGHPLF��6DQ�'LHJR��&DOLI����
/RQGRQ���������

���0DF.LQQRQ�5��1REHO�/HFWXUH��3RWDVVLXP�FKDQQHOV�DQG� WKH�DWRPLF�EDVLV�RI�VHOHFWLYH� LRQ�
FRQGXFWLRQ��%LRVFL�5HS��������������������

���*ROGVWHLQ� 6$�� %D\OLVV� '$��.LP�'�� /HVDJH�)�� 3ODQW� /'�� 5DMDQ�6�� ,QWHUQDWLRQDO�8QLRQ� RI�
3KDUPDFRORJ\��/9��1RPHQFODWXUH�DQG�PROHFXODU�UHODWLRQVKLSV�RI�WZR�3�SRWDVVLXP�FKDQQHOV��
3KDUPDFRO�5HY���������������������

���*XWPDQ�*$��&KDQG\�.*��*ULVVPHU�6��/D]GXQVNL�0��0F.LQQRQ�'��3DUGR�/$��5REHUWVRQ�
*$�� 5XG\� %�� 6DQJXLQHWWL�0&�� 6WXKPHU�:��:DQJ�;�� ,QWHUQDWLRQDO�8QLRQ� RI� 3KDUPDFRORJ\��
/,,,�� 1RPHQFODWXUH� DQG� PROHFXODU� UHODWLRQVKLSV� RI� YROWDJH�JDWHG� SRWDVVLXP� FKDQQHOV��
3KDUPDFRO�5HY���������������������

���.XER�<��$GHOPDQ�-3��&ODSKDP�'(��-DQ�/<��.DUVFKLQ�$��.XUDFKL�<��/D]GXQVNL�0��1LFKROV�
&*��6HLQR�6��9DQGHQEHUJ�&$��,QWHUQDWLRQDO�8QLRQ�RI�3KDUPDFRORJ\��/,9��1RPHQFODWXUH�DQG�
PROHFXODU�UHODWLRQVKLSV�RI� LQZDUGO\�UHFWLI\LQJ�SRWDVVLXP�FKDQQHOV��3KDUPDFRO�5HY�����������
����������

���:HL�$'��*XWPDQ�*$��$OGULFK�5��&KDQG\�.*��*ULVVPHU�6��:XOII�+��,QWHUQDWLRQDO�8QLRQ�RI�
3KDUPDFRORJ\�� /,,�� 1RPHQFODWXUH� DQG� PROHFXODU� UHODWLRQVKLSV� RI� FDOFLXP�DFWLYDWHG�
SRWDVVLXP�FKDQQHOV��3KDUPDFRO�5HY���������������������

���+RGJNLQ�$/��+X[OH\�$)��3RWDVVLXP� OHDNDJH� IURP�DQ�DFWLYH� QHUYH� ILEUH� -� 3K\VLRO� ������
���������������

���� +2'*.,1� $/�� +8;/(<� $)�� $� TXDQWLWDWLYH� GHVFULSWLRQ� RI� PHPEUDQH� FXUUHQW� DQG� LWV�
DSSOLFDWLRQ�WR�FRQGXFWLRQ�DQG�H[FLWDWLRQ�LQ�QHUYH��-�3K\VLRO����������������������

����/HVDJH�)��*XLOOHPDUH�(��)LQN�0��'XSUDW�)��/D]GXQVNL�0��5RPH\�*��%DUKDQLQ�-��7:,.����
D� XELTXLWRXV� KXPDQ� ZHDNO\� LQZDUG� UHFWLI\LQJ� .�� FKDQQHO� ZLWK� D� QRYHO� VWUXFWXUH� (0%2� -
����������������������

���� (Q\HGL� 3�� &]LUMDN� *�� 0ROHFXODU� EDFNJURXQG� RI� OHDN� .�� FXUUHQWV�� WZR�SRUH� GRPDLQ�
SRWDVVLXP�FKDQQHOV��3K\VLRO�5HY���������������������

����6FKHZH�0��1HPDWLDQ�$UGHVWDQL�(��6XQ�+��0XVLQV]NL�0��&RUGHLUR�6��%XFFL�*��GH�*URRW�
%/�� 7XFNHU� 6-�� 5DSHGLXV�0�� %DXNURZLW]� 7�� $� 1RQ�FDQRQLFDO� 9ROWDJH�6HQVLQJ� 0HFKDQLVP�
&RQWUROV�*DWLQJ�LQ�.�3�.����&KDQQHOV��&HOO����������������������

����1LHPH\HU�0,��&LG�/3��*RQ]DOH]�:��6HSXOYHGD�)9��*DWLQJ��5HJXODWLRQ��DQG�6WUXFWXUH�LQ�
.�3�.��&KDQQHOV��,Q�9DULHWDWH�&RQFRUGLD"�0RO�3KDUPDFRO���������������������

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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����=KDR�.4��;LRQJ�*��:LOEHU�0��&RKHQ�1$��.UHLQGOHU�-/��$�UROH�IRU�WZR�SRUH�.����FKDQQHOV�
LQ�PRGXODWLQJ�1D����DEVRUSWLRQ�DQG�&O����VHFUHWLRQ�LQ�QRUPDO�KXPDQ�EURQFKLDO�HSLWKHOLDO�FHOOV��
$P�-�3K\VLRO�/XQJ�&HOO�0RO�3K\VLRO������������/��/�����

����6FKZLQJVKDFNO�$��7KH�UROH�RI�VWUHWFK�DFWLYDWHG�LRQ�FKDQQHOV�LQ�DFXWH�UHVSLUDWRU\�GLVWUHVV�
V\QGURPH��ILQDOO\�D�QHZ�WDUJHW"�$P�-�3K\VLRO�/XQJ�&HOO�0RO�3K\VLRO������������/���������

����6FKZLQJVKDFNO�$��7HQJ�%��*KRVK�0��/LP�.*��7LJ\L�*��1DUD\DQDQ�'��-DJJDU�-+��:DWHUV�
&0��5HJXODWLRQ�RI�LQWHUOHXNLQ���VHFUHWLRQ�E\�WKH�WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHO�7UHN���
LQ�DOYHRODU�HSLWKHOLDO�FHOOV��$P�-�3K\VLRO�/XQJ�&HOO�0RO�3K\VLRO������������/���������

���� 6FKZLQJVKDFNO� $�� 7HQJ� %�� *KRVK� 0�� :HVW� $1�� 0DNHQD� 3�� *RUDQWOD� 9�� 6LQFODLU� 6(��
:DWHUV�&0��5HJXODWLRQ�DQG�IXQFWLRQ�RI�WKH�WZR�SRUH�GRPDLQ��.�3��SRWDVVLXP�FKDQQHO�7UHN�
��LQ�DOYHRODU�HSLWKHOLDO�FHOOV��$P�-�3K\VLRO�/XQJ�&HOO�0RO�3K\VLRO������������/���/������

���� 6FKZLQJVKDFNO� $�� 7HQJ� %�� 0DNHQD� 3�� *KRVK� 0�� 6LQFODLU� 6(�� /XHOOHQ� &�� %DODV]� /��
5RYQDJKL� &�� %U\DQ� 50�� /OR\G� ((�� )LW]SDWULFN� (�� 6DUDYLD� -6�� &RUPLHU� 6$�� :DWHUV� &0��
'HILFLHQF\�RI�WKH�WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHO�75(.���SURPRWHV�K\SHUR[LD�LQGXFHG�
OXQJ�LQMXU\��&ULW�&DUH�0HG�����������H����������

����&KHQ�77��/X\NHQDDU�.'��:DOVK�(-��:DOVK�03��&ROH�:&��.H\�UROH�RI�.Y��FKDQQHOV� LQ�
YDVRUHJXODWLRQ��&LUF�5HV�������������������

����4XD\OH� -0�� 1HOVRQ�07��6WDQGHQ�1%�� $73�VHQVLWLYH� DQG� LQZDUGO\� UHFWLI\LQJ� SRWDVVLXP�
FKDQQHOV�LQ�VPRRWK�PXVFOH��3K\VLRO�5HY�����������������������

����=DULWVN\�--��(FNPDQ�'0��:HOOPDQ�*&��1HOVRQ�07��6FKZDU]�7/��7DUJHWHG�GLVUXSWLRQ�RI�
.LU����DQG�.LU����JHQHV� UHYHDOV� WKH�HVVHQWLDO� UROH�RI� WKH� LQZDUGO\� UHFWLI\LQJ�.���� FXUUHQW� LQ�
.����PHGLDWHG�YDVRGLODWLRQ��&LUF�5HV���������������������

����2OVFKHZVNL�$��:HLU�(.��5HGR[� UHJXODWLRQ�RI� LRQ�FKDQQHOV� LQ� WKH�SXOPRQDU\�FLUFXODWLRQ��
$QWLR[LG�5HGR[�6LJQDO���������������������

����*XUQH\�$��)XQFWLRQDO�5ROHV�RI�,RQ�&KDQQHOV�LQ�WKH�UHJXODWLRQ�RI�0HPEUDQH�3RWHQWLDO�DQG�
3XOPRQDU\� 9DVFXODU� 7RQH�� ,Q�� <XDQ� -�� HG�� ,RQ� &KDQQHOV� LQ� WKH� 3XOPRQDU\� 9DVFXODWXUH��
0DUFHO�'HNNHU��1HZ�<RUN��������SS�������������

����*XUQH\�$0��2VLSHQNR�21��0DF0LOODQ�'�� .HPSVLOO� )(�� 3RWDVVLXP�FKDQQHOV� XQGHUO\LQJ�
WKH� UHVWLQJ�SRWHQWLDO�RI�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV��&OLQ�([S�3KDUPDFRO�3K\VLRO
��������������������

����*XUQH\�$��0DQRXU\�%��7ZR�SRUH�SRWDVVLXP�FKDQQHOV� LQ�WKH�FDUGLRYDVFXODU�V\VWHP��(XU�
%LRSK\V�-���������������������

����3ULRU�+0��<DWHV�06��%HHFK�'-��)XQFWLRQV�RI�ODUJH�FRQGXFWDQFH�&D���DFWLYDWHG��%.&D���
GHOD\HG�UHFWLILHU��.9��DQG�EDFNJURXQG�.��FKDQQHOV� LQ�WKH�FRQWURO�RI�PHPEUDQH�SRWHQWLDO� LQ�
UDEELW�UHQDO�DUFXDWH�DUWHU\��-�3K\VLRO�������������3W���������������

����*ROGVWHLQ�6$��%RFNHQKDXHU�'��2
.HOO\�,��=LOEHUEHUJ�1��3RWDVVLXP�OHDN�FKDQQHOV�DQG�WKH�
.&1.�IDPLO\�RI�WZR�3�GRPDLQ�VXEXQLWV��1DW�5HY�1HXURVFL��������������������

���� /HVDJH� )�� /D]GXQVNL� 0�� 0ROHFXODU� DQG� IXQFWLRQDO� SURSHUWLHV� RI� WZR�SRUH�GRPDLQ�
SRWDVVLXP�FKDQQHOV��$P�-�3K\VLRO�5HQDO�3K\VLRO������������)����������

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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���� 2OVFKHZVNL� $�� 3DSS� 5�� 1DJDUDM� &�� 2OVFKHZVNL� +�� ,RQ� FKDQQHOV� DQG� WUDQVSRUWHUV� DV�
WKHUDSHXWLF�WDUJHWV�LQ�WKH�SXOPRQDU\�FLUFXODWLRQ��3KDUPDFRO�7KHU����������������������

����/XHGL�33��'LHWULFK�)6��:HLGPDQ�-5��%RVNR�-0��-LUWOH�5/��+DUWHPLQN�$-��&RPSXWDWLRQDO�
DQG� H[SHULPHQWDO� LGHQWLILFDWLRQ� RI� QRYHO� KXPDQ� LPSULQWHG� JHQHV�� *HQRPH� 5HV� ������ ����
������������

���� 'XSUDW� )�� /HVDJH� )�� )LQN� 0�� 5H\HV� 5�� +HXUWHDX[� &�� /D]GXQVNL� 0�� 7$6.�� D� KXPDQ�
EDFNJURXQG� .�� FKDQQHO� WR� VHQVH� H[WHUQDO� S+� YDULDWLRQV� QHDU� SK\VLRORJLFDO� S+�� (0%2� -
����������������������

����/HRQRXGDNLV�'��*UD\�$7��:LQHJDU�%'��.LQGOHU�&+��+DUDGD�0��7D\ORU�'0��&KDYH]�5$��
)RUVD\HWK� -5�� <RVW� &6�� $Q� RSHQ� UHFWLILHU� SRWDVVLXP� FKDQQHO� ZLWK� WZR� SRUH� GRPDLQV� LQ�
WDQGHP�FORQHG�IURP�UDW�FHUHEHOOXP��-�1HXURVFL���������������������

����.LP�<��%DQJ�+��.LP�'��7$6.����D�QHZ�PHPEHU�RI�WKH�WDQGHP�SRUH�.����FKDQQHO�IDPLO\��
-�%LRO�&KHP������������������������

����/RSHV�&0��=LOEHUEHUJ�1��*ROGVWHLQ�6$��%ORFN�RI�.FQN��E\�SURWRQV��(YLGHQFH� WKDW���3�
GRPDLQ�SRWDVVLXP�FKDQQHO�VXEXQLWV�IXQFWLRQ�DV�KRPRGLPHUV��-�%LRO�&KHP������������������
��������

����5DMDQ�6��:LVFKPH\HU�(��;LQ�/LX�*��3UHLVLJ�0XOOHU�5��'DXW�-��.DUVFKLQ�$��'HUVW�&��7$6.�
���D�QRYHO� WDQGHP�SRUH�GRPDLQ�DFLG�VHQVLWLYH�.��FKDQQHO��$Q�H[WUDFHOOXODU�KLVWLGLQJ�DV�S+�
VHQVRU��-�%LRO�&KHP��������������������������

���� &]LUMDN� *�� (Q\HGL� 3�� )RUPDWLRQ� RI� IXQFWLRQDO� KHWHURGLPHUV� EHWZHHQ� WKH� 7$6.��� DQG�
7$6.���WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHO�VXEXQLWV��-�%LRO�&KHP������������������������

����.DQJ�'��+DQ�-��7DOOH\�(0��%D\OLVV�'$��.LP�'��)XQFWLRQDO�H[SUHVVLRQ�RI�7$6.���7$6.���
KHWHURPHUV�LQ�FHUHEHOODU�JUDQXOH�FHOOV��-�3K\VLRO��������������������

����%HUJ�$3��7DOOH\�(0��0DQJHU�-3��%D\OLVV�'$��0RWRQHXURQV�H[SUHVV�KHWHURPHULF�7:,.�
UHODWHG� DFLG�VHQVLWLYH� .�� �7$6.�� FKDQQHOV� FRQWDLQLQJ� 7$6.��� �.&1.��� DQG� 7$6.���
�.&1.���VXEXQLWV��-�1HXURVFL�����������������������

���� .LP� '�� &DYDQDXJK� (-�� .LP� ,�� &DUUROO� -/�� +HWHURPHULF� 7$6.���7$6.��� LV� WKH� PDMRU�
R[\JHQ�VHQVLWLYH�EDFNJURXQG�.��FKDQQHO� LQ� UDW� FDURWLG� ERG\�JORPXV�FHOOV��-�3K\VLRO� ������
�����������������

����7XUQHU�3-��%XFNOHU�.-��2[\JHQ�DQG�PLWRFKRQGULDO� LQKLELWRUV�PRGXODWH� ERWK�PRQRPHULF�
DQG�KHWHURPHULF�7$6.���DQG�7$6.���FKDQQHOV�LQ�PRXVH�FDURWLG�ERG\�W\SH���FHOOV��-�3K\VLRO
�����������������������

����5LQQH�6��.LSHU�$.��6FKOLFKWKRUO�*��'LWWPDQQ�6��1HWWHU�0)��/LPEHUJ�6+��6LOEHUQDJHO�1��
=X]DUWH�0��0RRVGRUI�5��:XOI�+��6FKXO]H�%DKU�(��5ROIHV�&��'HFKHU�1��7$6.���DQG�7$6.���
PD\�IRUP�KHWHURGLPHUV�LQ�KXPDQ�DWULDO�FDUGLRP\RF\WHV��-�0RO�&HOO�&DUGLRO�������������������

���� 3ODQW� /'�� =XQLJD� /�� $UDNL� '�� 0DUNV� -'�� *ROGVWHLQ� 6$�� 6802\ODWLRQ� VLOHQFHV�
KHWHURGLPHULF� 7$6.� SRWDVVLXP� FKDQQHOV� FRQWDLQLQJ� .�3�� VXEXQLWV� LQ� FHUHEHOODU� JUDQXOH�
QHXURQV��6FL�6LJQDO����������UD�����

���� 2
.HOO\� ,�� %XWOHU� 0+�� =LOEHUEHUJ� 1�� *ROGVWHLQ� 6$�� )RUZDUG� WUDQVSRUW�� ������� ELQGLQJ�
RYHUFRPHV�UHWHQWLRQ�LQ�HQGRSODVPLF�UHWLFXOXP�E\�GLEDVLF�VLJQDOV��&HOO����������������������

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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���� =X]DUWH�0�� +HXVVHU�.�� 5HQLJXQWD�9�� 6FKOLFKWKRUO� *�� 5LQQH� 6��:LVFKPH\HU� (��'DXW� -��
6FKZDSSDFK�%��3UHLVLJ�0XOOHU�5��,QWUDFHOOXODU�WUDIILF�RI�WKH�.��FKDQQHOV�7$6.���DQG�7$6.����
UROH�RI�1��DQG�&�WHUPLQDO�VRUWLQJ�VLJQDOV�DQG�LQWHUDFWLRQ�ZLWK��������SURWHLQV��-�3K\VLRO�������
���������������

����*LUDUG�&��7LQHO�1��7HUUHQRLUH�&��5RPH\�*��/D]GXQVNL�0��%RUVRWWR�0��S����DQ�DQQH[LQ�,,�
VXEXQLW��DQ�DX[LOLDU\�SURWHLQ�DVVRFLDWHG�ZLWK�WKH�EDFNJURXQG�.��FKDQQHO��7$6.����(0%2�-
����������������������

����5HQLJXQWD�9��<XDQ�+��=X]DUWH�0��5LQQH�6��.RFK�$��:LVFKPH\HU�(��6FKOLFKWKRUO�*��*DR�
<��.DUVFKLQ�$��-DFRE�5��6FKZDSSDFK�%��'DXW�-��3UHLVLJ�0XOOHU�5��7KH�UHWHQWLRQ�IDFWRU�S���
FRQIHUV� DQ� HQGRSODVPLF� UHWLFXOXP�ORFDOL]DWLRQ� VLJQDO� WR� WKH� SRWDVVLXP� FKDQQHO� 7$6.����
7UDIILF��������������������

����5HQLJXQWD�9��)LVFKHU�7��=X]DUWH�0��.OLQJ�6��=RX�;��6LHEHUW�.�� /LPEHUJ�00��5LQQH�6��
'HFKHU�1��6FKOLFKWKRUO�*��'DXW�-��&RRSHUDWLYH�HQGRF\WRVLV�RI�WKH�HQGRVRPDO�61$5(�SURWHLQ�
V\QWD[LQ���DQG�WKH�SRWDVVLXP�FKDQQHO�7$6.����0RO�%LRO�&HOO�����������������������

���� .LOLVFK� 0�� /\WRYFKHQNR� 2�� $UDNHO� (&�� %HUWLQHWWL� '�� 6FKZDSSDFK� %�� $� GXDO�
SKRVSKRU\ODWLRQ�VZLWFK�FRQWUROV��������GHSHQGHQW�FHOO�VXUIDFH�H[SUHVVLRQ�RI�7$6.����-�&HOO�
6FL����������������������

����%XFNOHU�.-��:LOOLDPV�%$��+RQRUH�(��$Q�R[\JHQ���DFLG��DQG�DQDHVWKHWLF�VHQVLWLYH�7$6.�
OLNH�EDFNJURXQG�SRWDVVLXP�FKDQQHO�LQ�UDW�DUWHULDO�FKHPRUHFHSWRU�FHOOV��-�3K\VLRO�����������3W�
�������������

���� (YDQV� $0�� &ODSS� /+�� *XUQH\� $0�� $XJPHQWDWLRQ� E\� LQWUDFHOOXODU� $73� RI� WKH� GHOD\HG�
UHFWLILHU� FXUUHQW� LQGHSHQGHQWO\� RI� WKH� JOLEHQFODPLGH�VHQVLWLYH� .�FXUUHQW� LQ� UDEELW� DUWHULDO�
P\RF\WHV��%U�-�3KDUPDFRO����������������������

����*XUQH\�$0��2VLSHQNR�21��0DF0LOODQ�'��0F)DUODQH�.0��7DWH�5-��.HPSVLOO�)(��7ZR�SRUH�
GRPDLQ�.� FKDQQHO�� 7$6.���� LQ� SXOPRQDU\� DUWHU\� VPRRWK�PXVFOH� FHOOV��&LUF� 5HV� ������ ����
����������

���� -RKQVRQ�53��)HDURQ� ,0��*$%$�%�� UHFHSWRU�DFWLYDWLRQ�DXJPHQWV�7$6.��� LQ�0$+�FHOOV�
DQG�PHGLDWHV�DXWRUHFHSWRU�IHHGEDFN�GXULQJ�K\SR[LD��%LRFKHP�%LRSK\V�5HV�&RPPXQ�������
���������������

���� *DUGHQHU� 0-�� -RKQVRQ� ,7�� %XUQKDP� 03�� (GZDUGV� *�� +HDJHUW\� $0�� :HVWRQ� $+�
)XQFWLRQDO�HYLGHQFH�RI�D�UROH�IRU�WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHOV�LQ�UDW�PHVHQWHULF�DQG�
SXOPRQDU\�DUWHULHV��%U�-�3KDUPDFRO����������������������

����%XFNOHU�.-��7$6.�FKDQQHOV�LQ�DUWHULDO�FKHPRUHFHSWRUV�DQG�WKHLU�UROH�LQ�R[\JHQ�DQG�DFLG�
VHQVLQJ��3IOXJHUV�$UFK������������������������

����2OVFKHZVNL�$��/L�<��7DQJ�%��+DQ]H�-��(XO�%��%RKOH�50��:LOKHOP�-��0RUW\�5(��%UDX�0(��
:HLU� (.�� .ZDSLV]HZVND� *�� .OHSHWNR�:�� 6HHJHU�:�� 2OVFKHZVNL� +�� ,PSDFW� RI� 7$6.��� LQ�
KXPDQ�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV��&LUF�5HV�����������������������

����0RUWRQ�0-��2
&RQQHOO�$'��6LYDSUDVDGDUDR�$��+XQWHU�0��'HWHUPLQDQWV�RI�S+�VHQVLQJ�LQ�
WKH�WZR�SRUH�GRPDLQ�.����FKDQQHOV�7$6.���DQG�����3IOXJHUV�$UFK����������������������

���� 1LHPH\HU� 0,�� *RQ]DOH]�1LOR� )'�� =XQLJD� /�� *RQ]DOH]� :�� &LG� /3�� 6HSXOYHGD� )9��
1HXWUDOL]DWLRQ�RI�D�VLQJOH�DUJLQLQH�UHVLGXH�JDWHV�RSHQ�D�WZR�SRUH�GRPDLQ��DONDOL�DFWLYDWHG�.��
FKDQQHO��3URF�1DWO�$FDG�6FL�8�6�$����������������������

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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����&ODUNH�&(��9HDOH�(/��*UHHQ�3-��0HDGRZV�+-��0DWKLH�$��6HOHFWLYH�EORFN�RI�WKH�KXPDQ���
3�GRPDLQ�SRWDVVLXP�FKDQQHO��7$6.����DQG�WKH�QDWLYH�OHDN�SRWDVVLXP�FXUUHQW��,.62��E\�]LQF��
-�3K\VLRO��������������������

���� 0D� /�� =KDQJ� ;�� =KRX� 0�� &KHQ� +�� $FLG�VHQVLWLYH� 7:,.� DQG� 7$6.� WZR�SRUH� GRPDLQ�
SRWDVVLXP�FKDQQHOV�FKDQJH�LRQ�VHOHFWLYLW\�DQG�EHFRPH�SHUPHDEOH�WR�VRGLXP�LQ�H[WUDFHOOXODU�
DFLGLILFDWLRQ��-�%LRO�&KHP��������������������������

���� 7DOOH\� (0�� /HL� 4�� 6LURLV� -(�� %D\OLVV� '$�� 7$6.���� D� WZR�SRUH� GRPDLQ� .�� FKDQQHO�� LV�
PRGXODWHG�E\�PXOWLSOH�QHXURWUDQVPLWWHUV�LQ�PRWRQHXURQV��1HXURQ���������������������

���� 0LOODU� -$�� %DUUDWW� /�� 6RXWKDQ� $3�� 3DJH� .0�� )\IIH� 5(�� 5REHUWVRQ� %�� 0DWKLH� $�� $�
IXQFWLRQDO� UROH� IRU� WKH� WZR�SRUH� GRPDLQ� SRWDVVLXP� FKDQQHO� 7$6.��� LQ� FHUHEHOODU� JUDQXOH�
QHXURQV��3URF�1DWO�$FDG�6FL�8�6�$�����������������������

����0HXWK�6*��%XGGH�7�� .DQ\VKNRYD�7��%URLFKHU�7��0XQVFK�7��3DSH�+&��&RQWULEXWLRQ�RI�
7:,.�UHODWHG� DFLG�VHQVLWLYH�.�� FKDQQHO� �� �7$6.��� DQG� 7$6.�� FKDQQHOV� WR� WKH� FRQWURO� RI�
DFWLYLW\�PRGHV�LQ�WKDODPRFRUWLFDO�QHXURQV��-�1HXURVFL�����������������������

���� %LVWD� 3�� 0HXWK� 6*�� .DQ\VKNRYD� 7�� &HULQD� 0�� 3DZORZVNL� 0�� (KOLQJ� 3�� /DQGJUDI� 3��
%RUVRWWR�0��+HXUWHDX[�&��3DSH�+&��%DXNURZLW]�7��%XGGH�7��,GHQWLILFDWLRQ�RI�WKH�PXVFDULQLF�
SDWKZD\� XQGHUO\LQJ� FHVVDWLRQ� RI� VOHHS�UHODWHG� EXUVW� DFWLYLW\� LQ� UDW� WKDODPRFRUWLFDO� UHOD\�
QHXURQV��3IOXJHUV�$UFK���������������������

����&]LUMDN�*��)LVFKHU�7��6SDW�$��/HVDJH�)��(Q\HGL�3��7$6.��7:,.�UHODWHG�DFLG�VHQVLWLYH�.��
FKDQQHO��LV�H[SUHVVHG�LQ�JORPHUXORVD�FHOOV�RI�UDW�DGUHQDO�FRUWH[�DQG�LQKLELWHG�E\�DQJLRWHQVLQ�
,,��0RO�(QGRFULQRO���������������������

����'DYLHV�/$��+X�&��*XDJOLDUGR�1$��6HQ�1��&KHQ�;��7DOOH\�(0��&DUH\�50��%D\OLVV�'$��
%DUUHWW� 34�� 7$6.�FKDQQHO� GHOHWLRQ� LQ�PLFH� FDXVHV� SULPDU\� K\SHUDOGRVWHURQLVP��3URF� 1DWO�
$FDG�6FL�8�6�$������������������������

���� &KHQ� ;�� 7DOOH\� (0�� 3DWHO� 1�� *RPLV� $��0F,QWLUH�:(�� 'RQJ� %�� 9LDQD� )�� *DUULVRQ� -&��
%D\OLVV�'$��,QKLELWLRQ�RI�D�EDFNJURXQG�SRWDVVLXP�FKDQQHO�E\�*T�SURWHLQ�DOSKD�VXEXQLWV��3URF�
1DWO�$FDG�6FL�8�6�$������������������������

���� &]LUMDN� *�� 3HWKHR� */�� 6SDW� $�� (Q\HGL� 3�� ,QKLELWLRQ� RI� 7$6.��� SRWDVVLXP� FKDQQHO� E\�
SKRVSKROLSDVH�&��$P�-�3K\VLRO�&HOO�3K\VLRO������������&��������

����/LQGQHU�0��/HLWQHU�0*��+DODV]RYLFK�&5��+DPPRQG�*5��2OLYHU�'��3URELQJ�WKH�UHJXODWLRQ�
RI�7$6.�SRWDVVLXP�FKDQQHOV�E\�3,���3����ZLWK�VZLWFKDEOH�SKRVSKRLQRVLWLGH�SKRVSKDWDVHV��-�
3K\VLRO������������������������

����6FKLHNHO�-��/LQGQHU�0��+HW]HO�$��:HPKRQHU�.��5HQLJXQWD�9��6FKOLFKWKRUO�*��'HFKHU�1��
2OLYHU�'��'DXW�-��7KH� LQKLELWLRQ�RI� WKH�SRWDVVLXP�FKDQQHO�7$6.��� LQ� UDW�FDUGLDF�PXVFOH�E\�
HQGRWKHOLQ���LV�PHGLDWHG�E\�SKRVSKROLSDVH�&��&DUGLRYDVF�5HV��������������������

���� /RSHV� &0�� 5RKDFV� 7�� &]LUMDN� *�� %DOOD� 7�� (Q\HGL� 3�� /RJRWKHWLV� '(�� 3,3�� K\GURO\VLV�
XQGHUOLHV� DJRQLVW�LQGXFHG� LQKLELWLRQ� DQG� UHJXODWHV� YROWDJH� JDWLQJ� RI� WZR�SRUH� GRPDLQ� .��
FKDQQHOV��-�3K\VLRO����������������������

����:LONH�%8��/LQGQHU�0��*UHLIHQEHUJ�/��$OEXV�$��.URQLPXV�<��%XQHPDQQ�0��/HLWQHU�0*��
2OLYHU� '�� 'LDF\OJO\FHURO� PHGLDWHV� UHJXODWLRQ� RI� 7$6.� SRWDVVLXP� FKDQQHOV� E\� *T�FRXSOHG�
UHFHSWRUV��1DW�&RPPXQ�����������������

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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����6H\OHU�&��'XWKLO�6WUDXE�(��=LWURQ�(��*LHUWHQ�-��6FKRO]�(3��)LQN�5+��.DUOH�&$��%HFNHU�5��
.DWXV�+$��7KRPDV�'��7$6.���.��3������.����FKDQQHO�LQKLELWLRQ�E\�HQGRWKHOLQ���LV�PHGLDWHG�
WKURXJK�5KR�NLQDVH�GHSHQGHQW�SKRVSKRU\ODWLRQ��%U�-�3KDUPDFRO������������������������

���� 1DJDUDM� &�� 7DQJ� %�� %DOLQW� =��:\JUHFND�0�� +U]HQMDN� $�� .ZDSLV]HZVND�*�� 6WDFKHU� (��
/LQGHQPDQQ� -�� :HLU� (.�� 2OVFKHZVNL� +�� 2OVFKHZVNL� $�� 6UF� W\URVLQH� NLQDVH� LV� FUXFLDO� IRU�
SRWDVVLXP�FKDQQHO�IXQFWLRQ�LQ�KXPDQ�SXOPRQDU\�DUWHULHV��(XU�5HVSLU�-�������������������

���� .LP� '�� .DQJ�'��0DUWLQ� ($�� .LP� ,�� &DUUROO� -/�� (IIHFWV� RI�PRGXODWRUV� RI� $03�DFWLYDWHG�
SURWHLQ�NLQDVH�RQ�7$6.�����DQG�LQWUDFHOOXODU�&D�����FRQFHQWUDWLRQ�LQ�UDW�FDURWLG�ERG\�JORPXV�
FHOOV��5HVSLU�3K\VLRO�1HXURELRO��������������������

���� %XFNOHU� .-�� 7$6.�OLNH� SRWDVVLXP� FKDQQHOV� DQG� R[\JHQ� VHQVLQJ� LQ� WKH� FDURWLG� ERG\��
5HVSLU�3K\VLRO�1HXURELRO��������������������

����2OVFKHZVNL�$��7DUJHWLQJ�7$6.���FKDQQHOV�DV�D�WKHUDSHXWLF�DSSURDFK��$GY�([S�0HG�%LRO
���������������������

����3DWHO�$-��+RQRUH�(��/HVDJH�)��)LQN�0��5RPH\�*��/D]GXQVNL�0��,QKDODWLRQDO�DQHVWKHWLFV�
DFWLYDWH�WZR�SRUH�GRPDLQ�EDFNJURXQG�.��FKDQQHOV��1DW�1HXURVFL��������������������

����3XW]NH�&��+DQOH\�3-��6FKOLFKWKRUO�*��3UHLVLJ�0XOOHU�5��5LQQH�6��$QHWVHGHU�0��(FNHQKRII�
5�� %HUNRZLW]� &�� 9DVVLOLRX� 7�� :XOI� +�� (EHUKDUW� /�� 'LIIHUHQWLDO� HIIHFWV� RI� YRODWLOH� DQG�
LQWUDYHQRXV�DQHVWKHWLFV�RQ� WKH�DFWLYLW\�RI�KXPDQ�7$6.����$P�-�3K\VLRO�&HOO�3K\VLRO�������
�����&����������

����/D]DUHQNR�50��:LOOFR[�6&��6KX�6��%HUJ�$3��-HYWRYLF�7RGRURYLF�9��7DOOH\�(0��&KHQ�;��
%D\OLVV�'$��0RWRQHXURQDO�7$6.�FKDQQHOV� FRQWULEXWH� WR� LPPRELOL]LQJ�HIIHFWV�RI� LQKDODWLRQDO�
JHQHUDO�DQHVWKHWLFV��-�1HXURVFL�����������������������

���� .LQGOHU� &+�� <RVW� &6�� *UD\� $7�� /RFDO� DQHVWKHWLF� LQKLELWLRQ� RI� EDVHOLQH� SRWDVVLXP�
FKDQQHOV�ZLWK�WZR�SRUH�GRPDLQV�LQ�WDQGHP��$QHVWKHVLRORJ\�����������������������

����9HDOH�(/��%XVZHOO�5��&ODUNH�&(��0DWKLH�$�� ,GHQWLILFDWLRQ�RI�D�UHJLRQ� LQ� WKH�7$6.��WZR�
SRUH� GRPDLQ� SRWDVVLXP� FKDQQHO� WKDW� LV� FULWLFDO� IRU� LWV� EORFNDGH� E\�PHWKDQDQGDPLGH��%U� -�
3KDUPDFRO����������������������

����&RWWHQ�-)��.HVKDYDSUDVDG�%��/DVWHU�0-��(JHU�(,��QG��<RVW�&6��7KH�YHQWLODWRU\�VWLPXODQW�
GR[DSUDP�LQKLELWV�7$6.�WDQGHP�SRUH��.�3��SRWDVVLXP�FKDQQHO�IXQFWLRQ�EXW�GRHV�QRW�DIIHFW�
PLQLPXP�DOYHRODU�DQHVWKHWLF�FRQFHQWUDWLRQ��$QHVWK�$QDOJ����������������������

���� &RWWHQ� -)�� 7$6.��� �.&1.��� DQG� 7$6.��� �.&1.��� WDQGHP� SRUH� SRWDVVLXP� FKDQQHO�
DQWDJRQLVWV� VWLPXODWH� EUHDWKLQJ� LQ� LVRIOXUDQH�DQHVWKHWL]HG� UDWV�� $QHVWK� $QDOJ� ������ �����
����������

����3XW]NH�&��:HPKRQHU�.��6DFKVH�)%��5LQQH�6��6FKOLFKWKRUO�*��/L�;7��-DH�/��(FNKDUGW� ,��
:LVFKPH\HU� (��:XOI� +�� 3UHLVLJ�0XOOHU� 5��'DXW� -��'HFKHU�1�� 7KH� DFLG�VHQVLWLYH� SRWDVVLXP�
FKDQQHO�7$6.���LQ�UDW�FDUGLDF�PXVFOH��&DUGLRYDVF�5HV�������������������

���� /LPEHUJ� 6+�� 1HWWHU� 0)�� 5ROIHV� &�� 5LQQH� 6�� 6FKOLFKWKRUO� *�� =X]DUWH� 0�� 9DVVLOLRX� 7��
0RRVGRUI�5��:XOI�+��'DXW�-��6DFKVH�)%��'HFKHU�1��7$6.���FKDQQHOV�PD\�PRGXODWH�DFWLRQ�
SRWHQWLDO�GXUDWLRQ�RI�KXPDQ�DWULDO�FDUGLRP\RF\WHV��&HOO�3K\VLRO�%LRFKHP���������������������

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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����6FKPLGW�&��:LHGPDQQ�)��9RLJW�1��=KRX�;%��+HLMPDQ�-��/DQJ�6��$OEHUW�9��.DOOHQEHUJHU�6��
5XKSDUZDU�$��6]DER�*��.DOOHQEDFK�.��.DUFN�0��%RUJJUHIH�0��%LOLF]NL�3��(KUOLFK�-5��%DF]NR�
,��/XJHQELHO�3��6FKZHL]HU�3$��'RQQHU�%&��.DWXV�+$��'REUHY�'��7KRPDV�'��8SUHJXODWLRQ�RI�
.��3����� .�� &XUUHQW� &DXVHV� $FWLRQ� 3RWHQWLDO� 6KRUWHQLQJ� LQ� 3DWLHQWV� :LWK� &KURQLF� $WULDO�
)LEULOODWLRQ��&LUFXODWLRQ��������������������

����6FKPLGW�&��:LHGPDQQ�)��6FKZHL]HU�3$��.DWXV�+$��7KRPDV�'��,QKLELWLRQ�RI�FDUGLDF�WZR�
SRUH�GRPDLQ� .�� �.�3�� FKDQQHOV��DQ� HPHUJLQJ� DQWLDUUK\WKPLF� FRQFHSW�� (XU� -� 3KDUPDFRO
���������������������

����/LDQJ�%��6RND�0��&KULVWHQVHQ�$+��2OHVHQ�06��/DUVHQ�$3��.QRS�).��:DQJ�)��1LHOVHQ�
-%�� $QGHUVHQ� 01�� +XPSKUH\V� '�� 0DQQ� 6$�� +XWWQHU� ,*�� 9DQGHQEHUJ� -,�� 6YHQGVHQ� -+��
+DXQVR�6��3UHLVV�7��6HHERKP�*��2OHVHQ�63��6FKPLWW�1��)DWNLQ�'��*HQHWLF�YDULDWLRQ� LQ�WKH�
WZR�SRUH� GRPDLQ� SRWDVVLXP� FKDQQHO�� 7$6.���� PD\� FRQWULEXWH� WR� DQ� DWULDO� VXEVWUDWH� IRU�
DUUK\WKPRJHQHVLV��-�0RO�&HOO�&DUGLRO�������������������

����0D�/��5RPDQ�&DPSRV�'��$XVWLQ�('��(\ULHV�0��6DPSVRQ�.6��6RXEULHU�)��*HUPDLQ�0��
7UHJRXHW�'$��%RUF]XN�$��5RVHQ]ZHLJ�(%��*LUHUG�%��0RQWDQL�'��+XPEHUW�0��/R\G�-(��.DVV�
56��&KXQJ�:.��$� QRYHO� FKDQQHORSDWK\� LQ� SXOPRQDU\� DUWHULDO� K\SHUWHQVLRQ��1� (QJO� -� 0HG
���������������������

����%UHQQHU�7��2
6KDXJKQHVV\�.0��%RWK�7$6.���DQG�75(.���WZR�SRUH�ORRS�.�FKDQQHOV�DUH�
H[SUHVVHG�LQ�+���5�FHOOV�DQG�PRGXODWH�WKHLU�PHPEUDQH�SRWHQWLDO�DQG�DOGRVWHURQH�VHFUHWLRQ��
$P�-�3K\VLRO�(QGRFULQRO�0HWDE������������(���������

���� &KHQ� $;�� 1LVKLPRWR� .��1DQED� .�� 5DLQH\�:(�� 3RWDVVLXP� FKDQQHOV� UHODWHG� WR� SULPDU\�
DOGRVWHURQLVP��([SUHVVLRQ�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�KXPDQ�DQG�UDW�DGUHQDOV��0RO�
&HOO�(QGRFULQRO����������������������

����&KRL�0��6FKROO�8,��<XH�3��%MRUNOXQG�3��=KDR�%��1HOVRQ�:LOOLDPV�&��-L�:��&KR�<��3DWHO�$��
0HQ�&-�� /ROLV�(��:LVJHUKRI�09��*HOOHU�'6��0DQH�6��+HOOPDQ�3��:HVWLQ�*��$NHUVWURP�*��
:DQJ� :�� &DUOLQJ� 7�� /LIWRQ� 53�� .�� FKDQQHO� PXWDWLRQV� LQ� DGUHQDO� DOGRVWHURQH�SURGXFLQJ�
DGHQRPDV�DQG�KHUHGLWDU\�K\SHUWHQVLRQ��6FLHQFH����������������������

����+HLW]PDQQ�'��'HUDQG�5��-XQJEDXHU�6��%DQGXOLN�6��6WHUQHU�&��6FKZHGD�)��(O�:DNLO�$��
/DOOL� (��*X\�1��0HQJXDO�5��5HLFKROG�0�� 7HJWPHLHU� ,�� %HQGDKKRX� 6��*RPH]�6DQFKH]�&(��
$OOHU� 0,�� :LVGHQ� :�� :HEHU� $�� /HVDJH� )�� :DUWK� 5�� %DUKDQLQ� -�� ,QYDOLGDWLRQ� RI� 7$6.��
SRWDVVLXP� FKDQQHOV� GLVUXSWV� DGUHQDO� JODQG� ]RQDWLRQ� DQG� PLQHUDORFRUWLFRLG� KRPHRVWDVLV��
(0%2�-���������������������

����0DQLFKDLNXO�$��5LFK�66��$OOLVRQ�0$��*XDJOLDUGR�1$��%D\OLVV�'$��&DUH\�50��%DUUHWW�34��
.&1.��9DULDQWV�$UH�$VVRFLDWHG�:LWK�+\SHUDOGRVWHURQLVP�DQG�+\SHUWHQVLRQ��+\SHUWHQVLRQ
��������������������

����7UDSS�6��$OOHU�0,��:LVGHQ�:��*RXULQH�$9��$�UROH�IRU�7$6.����.&1.���FKDQQHOV� LQ�WKH�
FKHPRVHQVRU\�FRQWURO�RI�EUHDWKLQJ��-�1HXURVFL�����������������������

����(XOHU�86Y��/LOMHVWUDQG�*��2EVHUYDWLRQV�RQ�WKH�3XOPRQDU\�$UWHULDO�%ORRG�3UHVVXUH�LQ�WKH�
&DW��$FWD�3K\VLRORJLFD�6FDQGLQDYLFD���������������������

����2OVFKHZVNL�$��+\SR[LF�3XOPRQDU\�9DVRFRQVWULFWLRQ�DQG�+\SHUWHQVLRQ�� ,Q��3HDFRFN�$-��
1DHLMH�5��5XELQ�/-��HGV��3XOPRQDU\�&LUFXODWLRQ���UG�(GQ��+RGGHU�$UQROG��������SS����������
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����(YDQV�$0��2VLSHQNR�21��+DZRUWK�6*��*XUQH\�$0��5HVWLQJ�SRWHQWLDOV�DQG�SRWDVVLXP�
FXUUHQWV�GXULQJ�GHYHORSPHQW�RI�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV��$P�-�3K\VLRO�������
�����+���������

����� 0DQRXU\� %�� /DPDOOH� &�� 2OLYHLUD� 5�� 5HLG� -�� *XUQH\� $0�� &RQWUDFWLOH� DQG�
HOHFWURSK\VLRORJLFDO�SURSHUWLHV�RI�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�DUH�QRW�DOWHUHG�LQ�7$6.���
NQRFNRXW�PLFH��-�3K\VLRO������������������������

����� 0DQRXU\� %�� (WKHULGJH� 6/�� 5HLG� -�� *XUQH\� $0�� 2UJDQ� FXOWXUH� PLPLFV� WKH� HIIHFWV� RI�
K\SR[LD� RQ�PHPEUDQH� SRWHQWLDO�� .���� FKDQQHOV� DQG� YHVVHO� WRQH� LQ� SXOPRQDU\� DUWHU\��%U� -�
3KDUPDFRO����������������������

�����+RQJ�=��:HLU�(.��9DUJKHVH�$��2OVFKHZVNL�$��(IIHFW�RI�QRUPR[LD�DQG�K\SR[LD�RQ�.����
FXUUHQW� DQG� UHVWLQJ� PHPEUDQH� SRWHQWLDO� RI� IHWDO� UDEELW� SXOPRQDU\� DUWHU\� VPRRWK� PXVFOH��
3K\VLRO�5HV���������������������

�����$UFKHU�6/��6RXLO�(��'LQK�;XDQ�$7��6FKUHPPHU�%��0HUFLHU�-&��(O�<DDJRXEL�$��1JX\HQ�
+XX�/��5HHYH�+/��+DPSO�9��0ROHFXODU�LGHQWLILFDWLRQ�RI�WKH�UROH�RI�YROWDJH�JDWHG�.��FKDQQHOV��
.Y���� DQG� .Y����� LQ� K\SR[LF� SXOPRQDU\� YDVRFRQVWULFWLRQ� DQG� FRQWURO� RI� UHVWLQJ�PHPEUDQH�
SRWHQWLDO�LQ�UDW�SXOPRQDU\�DUWHU\�P\RF\WHV��-�&OLQ�,QYHVW������������������������

�����$UFKHU�6/��/RQGRQ�%��+DPSO�9��:X�;��1VDLU�$��3XWWDJXQWD�/��+DVKLPRWR�.��:DLWH�5(��
0LFKHODNLV� ('�� ,PSDLUPHQW� RI� K\SR[LF� SXOPRQDU\� YDVRFRQVWULFWLRQ� LQ� PLFH� ODFNLQJ� WKH�
YROWDJH�JDWHG�SRWDVVLXP�FKDQQHO�.Y�����)$6(%�-�����������������������

����� 3ODWRVK\Q� 2�� %UHYQRYD� ((�� %XUJ� ('�� <X� <�� 5HPLOODUG� &9�� <XDQ� -;�� $FXWH� K\SR[LD�
VHOHFWLYHO\�LQKLELWV�.&1$��FKDQQHOV�LQ�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV��$P�-�3K\VLRO�
&HOO�3K\VLRO������������&���������

�����3R]HJ�=,��0LFKHODNLV�('��0F0XUWU\�06��7KHEDXG�%��:X�;&��'\FN�-5��+DVKLPRWR�.��
:DQJ�6��0RXGJLO�5��+DUU\�*��6XOWDQLDQ�5��.RVKDO�$��$UFKHU�6/��,Q�YLYR�JHQH�WUDQVIHU�RI�WKH�
2��VHQVLWLYH� SRWDVVLXP� FKDQQHO� .Y���� UHGXFHV� SXOPRQDU\� K\SHUWHQVLRQ� DQG� UHVWRUHV�
K\SR[LF�SXOPRQDU\�YDVRFRQVWULFWLRQ�LQ�FKURQLFDOO\�K\SR[LF�UDWV��&LUFXODWLRQ�����������������
�������

�����0XUWD]D�*��0HUPHU�3��*ROGHQEHUJ�$��3IHLO�8��3DGGHQEHUJ�5��:HLVVPDQQ�1��/RFKQLW�*��
.XPPHU� :�� 7$6.��� SRWDVVLXP� FKDQQHO� LV� QRW� FULWLFDOO\� LQYROYHG� LQ� PHGLDWLQJ� K\SR[LF�
SXOPRQDU\� YDVRFRQVWULFWLRQ� RI� PXULQH� LQWUD�SXOPRQDU\� DUWHULHV�� 3/R6� 2QH� ������ ����
H����������

�����3DQGLW� /0��/OR\G�((��5H\QROGV� -2�� /DZUHQFH�:6��5H\QROGV�&��:HKUHQV�;+��%U\DQ�
50�� 7:,.��� FKDQQHO� GHILFLHQF\� OHDGV� WR� SXOPRQDU\� K\SHUWHQVLRQ� WKURXJK� D� UKR�NLQDVH�
PHGLDWHG�SURFHVV��+\SHUWHQVLRQ�����������������������

����� $QWLJQ\� )�� +DXWHIRUW� $�� 0HORFKH� -�� %HODFHO�2XDUL� 0�� 0DQRXU\� %�� 5XFNHU�0DUWLQ� &��
3HFKRX[� &�� 3RWXV� )�� 1DGHDX� 9�� 7UHPEOD\� (�� 5XIIHQDFK� *�� %RXUJHRLV� $�� 'RUIPXOOHU� 3��
%UHXLOV�%RQQHW� 6�� )DGHO� (�� 5DQFKRX[� %�� -RXUGRQ� 3�� *LUHUG� %�� 0RQWDQL� '�� 3URYHQFKHU� 6��
%RQQHW�6��6LPRQQHDX�*��+XPEHUW�0��3HUURV�)��3RWDVVLXP�&KDQQHO�6XEIDPLO\�.�0HPEHU���
�.&1.��� &RQWULEXWHV� WR� WKH� 'HYHORSPHQW� RI� 3XOPRQDU\� $UWHULDO� +\SHUWHQVLRQ� &LUFXODWLRQ
�����������������������

����� %RXFKHUDW� 2�� &KDERW� 6�� $QWLJQ\� )�� 3HUURV� )�� 3URYHQFKHU� 6�� %RQQHW� 6�� 3RWDVVLXP�
FKDQQHOV�LQ�SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��(XU�5HVSLU�-�����������������������
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����� 7XGHU� 50�� $UFKHU� 6/�� 'RUIPXOOHU� 3�� (U]XUXP� 6&�� *XLJQDEHUW� &�� 0LFKHODNLV� (��
5DELQRYLWFK�0��6FKHUPXO\�5��6WHQPDUN�.5��0RUUHOO�1:��5HOHYDQW� LVVXHV� LQ� WKH�SDWKRORJ\�
DQG�SDWKRELRORJ\�RI�SXOPRQDU\�K\SHUWHQVLRQ��-�$P�&ROO�&DUGLRO�����������'�������

����� 6LPRQQHDX�*��*DW]RXOLV�0$�� $GDWLD� ,�� &HOHUPDMHU� '�� 'HQWRQ�&��*KRIUDQL� $��*RPH]�
6DQFKH]� 0$�� .ULVKQD� .XPDU� 5�� /DQG]EHUJ� 0��0DFKDGR� 5)�� 2OVFKHZVNL� +�� 5REELQV� ,0��
6RX]D�5��8SGDWHG�FOLQLFDO�FODVVLILFDWLRQ�RI�SXOPRQDU\�K\SHUWHQVLRQ��-�$P�&ROO�&DUGLRO�������
����'��������

����� +XPEHUW� 0�� /DX� (0�� 0RQWDQL� '�� -DLV� ;�� 6LWERQ� 2�� 6LPRQQHDX� *�� $GYDQFHV� LQ�
WKHUDSHXWLF�LQWHUYHQWLRQV�IRU�SDWLHQWV�ZLWK�SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��&LUFXODWLRQ�������
�����������������

����� <XDQ� ;-��:DQJ� -�� -XKDV]RYD�0��*DLQH� 63�� 5XELQ� /-�� $WWHQXDWHG�.�� FKDQQHO� JHQH�
WUDQVFULSWLRQ�LQ�SULPDU\�SXOPRQDU\�K\SHUWHQVLRQ��/DQFHW����������������������

�����5HPLOODUG�&9��7LJQR�''��3ODWRVK\Q�2��%XUJ�('��%UHYQRYD�((��&RQJHU�'��1LFKROVRQ�$��
5DQD�%.��&KDQQLFN�51��5XELQ�/-��2
FRQQRU�'7��<XDQ�-;��)XQFWLRQ�RI�.Y����FKDQQHOV�DQG�
JHQHWLF�YDULDWLRQV�RI�.&1$��LQ�SDWLHQWV�ZLWK�LGLRSDWKLF�SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��$P�-�
3K\VLRO�&HOO�3K\VLRO������������&����������

�����1DYDV�7HMHGRU�3��7HQRULR�&DVWDQR�-��3DORPLQR�'R]D�-��$ULDV�/DMDUD�3��*RUGR�7UXMLOOR�
*�� /RSH]� 0HVHJXHU� 0�� 5RPDQ� %URWR� $�� /DSXQ]LQD� $EDGLD� 3�� (VFULEDQR� 6XELD� 3�� $Q
KRPR]\JRXV� PXWDWLRQ� LQ� .&1.�� LV� DVVRFLDWHG� ZLWK� DQ� DJJUHVVLYH� IRUP� RI� KHUHGLWDU\�
SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��&OLQ�*HQHW���������������������

�����7DQJ�%��/L�<��1DJDUDM�&��0RUW\�5(��*DERU�6��6WDFKHU�(��9RVZLQFNHO�5��:HLVVPDQQ�1��
/HLWKQHU�.��2OVFKHZVNL�+��2OVFKHZVNL�$��(QGRWKHOLQ���LQKLELWV�EDFNJURXQG�WZR�SRUH�GRPDLQ�
FKDQQHO�7$6.���LQ�SULPDU\�KXPDQ�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV��$P�-�5HVSLU�&HOO�
0RO�%LRO���������������������

����� *LDLG� $�� <DQDJLVDZD� 0�� /DQJOHEHQ� '�� 0LFKHO� 53�� /HY\� 5�� 6KHQQLE� +�� .LPXUD� 6��
0DVDNL�7��'XJXLG�:3��6WHZDUW�'-��([SUHVVLRQ�RI�HQGRWKHOLQ��� LQ�WKH� OXQJV�RI�SDWLHQWV�ZLWK�
SXOPRQDU\�K\SHUWHQVLRQ��1�(QJO�-�0HG������������������������

�����:DQJ�&��-LDQJ�<��0D�-��:X�+��:DFNHU�'��.DWULWFK�9��+DQ�*:��/LX�:��+XDQJ�;3��9DUG\�
(��0F&RUY\�-'��*DR�;��=KRX�;(��0HOFKHU�.��=KDQJ�&��%DL�)��<DQJ�+��<DQJ�/��-LDQJ�+��5RWK�
%/��&KHUH]RY�9��6WHYHQV�5&��;X�+(��6WUXFWXUDO�EDVLV�IRU�PROHFXODU�UHFRJQLWLRQ�DW�VHURWRQLQ�
UHFHSWRUV��6FLHQFH����������������������

�����0RQWDQL�'��%HUJRW�(��*XQWKHU�6��6DYDOH�/��%HUJHURQ�$��%RXUGLQ�$��%RXYDLVW�+��&DQXHW�
0��3LVRQ�&��0DFUR�0��3RXEHDX�3��*LUHUG�%��1DWDOL�'��*XLJQDEHUW�&��3HUURV�)��2
&DOODJKDQ�
'6�� -DLV� ;�� 7XEHUW�%LWWHU� 3�� =DOFPDQ�*�� 6LWERQ�2�� 6LPRQQHDX�*��+XPEHUW�0�� 3XOPRQDU\�
DUWHULDO�K\SHUWHQVLRQ�LQ�SDWLHQWV�WUHDWHG�E\�GDVDWLQLE��&LUFXODWLRQ������������������������

�����7XGHU�50��&KDFRQ�0��$OJHU�/��:DQJ�-��7DUDVHYLFLHQH�6WHZDUW�/��.DVDKDUD�<��&RRO�&'��
%LVKRS� $(�� *HUDFL� 0�� 6HPHQ]D� */�� <DFRXE� 0�� 3RODN� -0�� 9RHONHO� 1)�� ([SUHVVLRQ� RI�
DQJLRJHQHVLV�UHODWHG� PROHFXOHV� LQ� SOH[LIRUP� OHVLRQV� LQ� VHYHUH� SXOPRQDU\� K\SHUWHQVLRQ��
HYLGHQFH�IRU�D�SURFHVV�RI�GLVRUGHUHG�DQJLRJHQHVLV��-�3DWKRO����������������������

�����$QWLJQ\�)��/DPEHUW�0��+DXWHIRUW�$��0DQRXU\�%��-RXUGRQ�3��5XFNHU�0DUWLQ�&��*LUHUG�%��
0RQWDQL� '�� 6LPRQQHDX� *�� +XPEHUW� 0�� 3HUURV� )�� .&1.�� G\VIXQFWLRQ� FRQWULEXWHV� WR� WKH�
GHYHORSPHQW� RI� SXOPRQDU\� DUWHULDO� K\SHUWHQVLRQ�±�&KDUDFWHUL]DWLRQ�RI�.FQN��GHILFLHQW� UDWV��
(XU�5HVSLU�-������������

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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�����+RQRUH�(��7KH�QHXURQDO�EDFNJURXQG�.�3�FKDQQHOV��IRFXV�RQ�75(.���1DW�5HY�1HXURVFL
�������������������

���� 0LOOHU�$1��/RQJ�6%��&U\VWDO�VWUXFWXUH�RI�WKH�KXPDQ�WZR�SRUH�GRPDLQ�SRWDVVLXP�FKDQQHO�
.�3�� 6FLHQFH��������������������������

���� 'XSUDW� )�� /HVDJH� )�� )LQN�0�� 5H\HV� 5�� +HXUWHDX[�&�� /D]GXQVNL� 0�� 7$6.�� D� KXPDQ�
EDFNJURXQG�.�� FKDQQHO� WR� VHQVH� H[WHUQDO� S+� YDULDWLRQV� QHDU� SK\VLRORJLFDO� S+�� �(0%2� -��
�����6HS�������������������

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO

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



)LJXUH�OHJHQGV�

)LJXUH����2YHUDOO�VWUXFWXUH�RI�WKH�WZR�SRUH�GRPDLQ�SRWDVVLXP��.�3��FKDQQHOV�

D��7HUWLDU\�VWUXFWXUH�RI�.�3��VKRZLQJ�D�ULEERQ�UHSUHVHQWDWLRQ�IURP�WKH�VLGH��2QH�VXEXQLW� LV�

FRORUHG�EOXH�WR�UHG�IURP�WKH�1�WR�WKH�&�WHUPLQXV��DQG�WKH�RWKHU�VXEXQLW� LV�JUD\��.��LRQV�DUH�

VKRZQ� DV� JUHHQ� VSKHUHV�� $SSUR[LPDWH� ERXQGDULHV� RI� WKH� OLSLG� PHPEUDQH� DUH� VKRZQ� DV�

KRUL]RQWDO�OLQHV��7KH�LQWHUVXEXQLW�GLVXOILGH�ERQG�DW�WKH�DSH[�RI�WKH�H[WUDFHOOXODU�FDS�LV�FRORUHG�

JUHHQ��E��$Q�RUWKRJRQDO�YLHZ�RI� WKH�FKDQQHO� IURP� WKH�VLGH��F��6HFRQGDU\�VWUXFWXUH�RI�.�3�

FRORUHG� DFFRUGLQJ� WR� D�� 'DVKHG� OLQHV� LQGLFDWH� GLVRUGHUHG� UHJLRQV�� �ZLWK� SHUPLVVLRQ� IURP�

>���@���

)LJXUH����&KDUDFWHULVWLFV�RI�KXPDQ�.�3�FKDQQHOV���

D��3K\ORJHQHWLF�WUHH�RI�KXPDQ�.�3�FKDQQHOV��7KH�QRPHQFODWXUH��RI�HDFK�FKDQQHO�VXEXQLW�LV�

LQGLFDWHG��7KH�KLJKHVW�UHJLRQ�RI�KRPRORJ\�EHWZHHQ�WKHVH�VXEXQLWV�LV�IRXQG�LQ�WKH�3�UHJLRQV��

6L[� VWUXFWXUDO� DQG� IXQFWLRQDO� VXEJURXSV� DUH� LGHQWLILHG� E\� GLIIHUHQW� FRORXUV� �DGDSWHG� IURP�

>���@���E��,RQ�IOX[�JDWLQJ�RI�.�3�FKDQQHOV��F��5HFWLILFDWLRQ�FRHIILFLHQWV��FXUUHQWV�DW�����P9�±

���P9��VXEVHTXHQW�WR�D�GHSRODUL]LQJ�SXOVH�WR������P9��IURP�D�KROGLQJ�YROWDJH�RI������P9��

DUH�VKRZQ�IRU�WKH�LQGLFDWHG�.�3�FKDQQHOV��DGDSWHG�IURP�>��@����

)LJXUH��� 5HSUHVHQWDWLYH�UHFRUGLQJV� LOOXVWUDWLQJ�WKH�ELRSK\VLFDO�SURSHUWLHV�RI�7$6.���

FKDQQHOV�LQ�;HQRSXV�RRF\WHV�DQG�&26�FHOOV���

D��7$6.�FXUUHQWV�UHFRUGHG�IURP�D�;HQRSXV�RRF\WH�LQMHFWHG�ZLWK�7$6.�F51$�DQG�HOLFLWHG�E\�

YROWDJH� SXOVHV� IURP�í���� WR� ����P9� LQ� ���P9� VWHSV�� ����PV� LQ� GXUDWLRQ�� IURP� D� KROGLQJ�

SRWHQWLDO� RI�í���P9� LQ� ORZ� ���P0�.��� RU� KLJK�.��VROXWLRQV� ����P0�.���� 7KH� ]HUR� FXUUHQW�

OHYHO� LV� LQGLFDWHG� E\� DQ� DUURZ�� E�� &XUUHQW±YROWDJH� UHODWLRQVKLSV�� 0HDQ� FXUUHQWV� ZHUH�

PHDVXUHG�RYHU�WKH�ODVW����PV�DW�WKH�HQG�RI�YROWDJH�SXOVHV�IURP�í����WR�����P9�LQ����P9�

VWHSV�DV� LQ��$���0RGLILHG�1'���VROXWLRQV�FRQWDLQLQJ���P0�.��DQG����P0�70$�ZHUH�XVHG��

70$� ZDV� WKHQ� VXEVWLWXWHG� E\� .��WR� REWDLQ� VROXWLRQV� UDQJLQJ� IURP� �� WR� ���P0� .��� 7$6.�

FXUUHQWV�DUH�QRW�VHQVLWLYH�WR�H[WHUQDO�70$��QR�FKDQJHV�ZHUH�REVHUYHG�XSRQ�VXEVWLWXWLRQ�RI�

1D&O�E\�70$��GDWD�QRW�VKRZQ���F��8SSHU�SDQHO�� UHYHUVDO�SRWHQWLDOV�RI�7$6.�FXUUHQWV�DV�D�

IXQFWLRQ�RI�H[WHUQDO�.��FRQFHQWUDWLRQ��PHDQ���6(0��Q� �����/RZHU�SDQHO��VORSH�FRQGXFWDQFH�

PHDVXUHG�EHWZHHQ�����DQG�����P9�RQ�FXUUHQW±YROWDJH�UHODWLRQVKLSV�DV�LQ��%���SORWWHG�DV�D�

IXQFWLRQ�RI�WKH�H[WHUQDO�.��FRQFHQWUDWLRQ��PHDQ���6(0��Q� �����7KH�PHDQ�YDOXHV�ZHUH�ILWWHG�

ZLWK�D�K\SHUEROLF�IXQFWLRQ���

G��7KHRUHWLFDO� FXUUHQW±YROWDJH� UHODWLRQVKLS�XQGHU� WKH� VDPH�FRQGLWLRQV�DV� LQ� �%��� FDOFXODWHG�

DFFRUGLQJ� WR� WKH� IROORZLQJ� PRGLILHG� *ROGPDQ±+RGJNLQ±.DW]� �*+.�� FXUUHQW�

3DJH����RI��� (XURSHDQ�5HVSLUDWRU\�-RXUQDO
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UHODWLRQVKLS� ZKHUH�,.��LV� WKH�

SRWDVVLXP� FXUUHQW��3.��LV� WKH� DSSDUHQW� SHUPHDELOLW\� IRU� .���.����WKH� KDOI� PD[LPXP�

DFWLYDWLRQ�E\�.��� >.�@RXW�DQG�>.�@LQ�DUH�WKH�H[WHUQDO�DQG� LQWHUQDO�.��FRQFHQWUDWLRQV��9P�WKH�

PHPEUDQH�SRWHQWLDO��)��5�DQG�7�KDYH� WKHLU�XVXDO�PHDQLQJV��7KH�FODVVLFDO�*+.� UHODWLRQVKLS�

KDV� EHHQ� PRGLILHG� ZLWK� >.�@RXW�.������ >.�@RXW�WR� WDNH� LQWR� DFFRXQW� WKH� VHQVLWLYLW\� RI� WKH�

FRQGXFWDQFH� WR� H[WHUQDO� .���H�� 7$6.� FXUUHQWV� UHFRUGHG� IURP�D� WUDQVIHFWHG� &26� FHOO� DQG�

HOLFLWHG�E\�YROWDJH�SXOVHV�IURP�í����WR�����P9�LQ����P9�VWHSV������PV�LQ�GXUDWLRQ��IURP�D�

KROGLQJ�SRWHQWLDO�RI�í���P9��LQ�ORZ����P0�.���RU�KLJK�.��VROXWLRQV������P0�.����7KH�]HUR�

FXUUHQW� OHYHO� LV� LQGLFDWHG�E\�DQ�DUURZ��I��&XUUHQW±YROWDJH�UHODWLRQVKLSV��0HDQ�FXUUHQWV�ZHUH�

PHDVXUHG�RYHU�WKH�ODVW����PV�DW�WKH�HQG�RI�YROWDJH�SXOVHV�UDQJLQJ�IURP�í����WR�����P9�LQ�

���P9�VWHSV�DV�LQ��(���6ROXWLRQV�FRQWDLQLQJ���P0�.��DQG�����P0�70$�ZHUH�XVHG��70$�ZDV�

WKHQ� VXEVWLWXWHG�E\�.��WR�REWDLQ� VROXWLRQV� UDQJLQJ� IURP��� WR� ����P0�.��� �ZLWK�SHUPLVVLRQ�

IURP�>���@���

)LJXUH����5HJXODWLRQ�RI�SXOPRQDU\�YDVFXODU�WRQH�E\�SRWDVVLXP�DQG�FDOFLXP�FKDQQHOV���

&KDQQHO�SURWHLQV�DUH� LQGLFDWHG�E\�\HOORZ��.��FDQQHOV��DQG�EOXH��&D���FKDQQHOV��PHPEUDQH�

VWUXFWXUHV��$FWLYH�FKDQQHOV�DUH�KLJKOLJKWHG�E\�DUURZV��

/HIW� SDQHO�� RSHQLQJ� RI� .�� FKDQQHOV� OHDG� WR� K\SHUSRODULVDWLRQ� RI� SXOPRQDU\� DUWHU\� VPRRWK�

PXVFOH� FHOOV� UHVXOWLQJ� LQ� FORVXUH� RI� YROWDJH�VHQVLWLYH� &D��� FKDQQHOV� DQG� VXEVHTXHQW�

YDVRGLODWLRQ��

5LJKW�SDQHO��DFXWH�FRQWUDFWLRQ�RI�SXOPRQDU\�DUWHU\�VPRRWK�PXVFOH�FHOOV�LV�DFWLYDWHG�LQ�SDUW�E\�

.��FKDQQHO� LQKLELWLRQ�LQGXFHG�PHPEUDQH�GHSRODUL]DWLRQ�DQG�VXEVHTXHQW�&D���HQWU\�WKURXJK�

QLIHGLSLQH�VHQVLWLYH�/�W\SH�&D���FKDQQHOV���

)LJXUH����7$6.���LQ�SXOPRQDU\�DUWHULDO�VPRRWK�PXVFOH�FHOOV���

D��5HJXODWLRQ�RI�7$6.���LQ�SXOPRQDU\�DUWHULDO�VPRRWK�PXVFOH�FHOOV� (P��PHPEUDQH�SRWHQWLDO��

3,3��� SKRVSKDWLG\OLQRVLWRO�����ELSKRVSKDWH�� ,3��� LQRVLWRO�������WULSKRVSKDWH�� '$*��

GLDF\OJO\FHURO�� 3/&�� SKRVSKROLSDVH� &�� 3.&�� SURWHLQ� NLQDVH� &�� 6UF7.�� 6UF� IDPLO\� W\URVLQH�

NLQDVH�� 7;$�5� WKURPER[DQH� $�� UHFHSWRU�� ��+75�� ��K\GUR[\WU\SWDPLQH� UHFHSWRU�� 3'*)5��

SODWHOHW�GHULYHG� JURZWK� IDFWRU� UHFHSWRU�� )*)5�� ILEUREODVW� JURZWK� IDFWRU� UHFHSWRU�� 57.��

UHFHSWRU�W\URVLQH�NLQDVHV��&D�����&DOFLXP��.���SRWDVVLXP��E��7RSRORJLF�DQDO\VLV�RI�WKH�KXPDQ�

.&1.��7$6.��� FKDQQHO�� 3RVLWLRQV� LQGLFDWLQJ� WKH�PXWDWLRQV� LGHQWLILHG� E\�0D� /� HW� DO��� >��@��

DQG�7HMHGRU�1�HW�DO���>���@���

3DJH����RI���(XURSHDQ�5HVSLUDWRU\�-RXUQDO
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