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/LWKLXP�WHWUDERUDWH�/L�%�2���7%/��LV�FRQ�VLGHUHG� WR� EH� D� SURPLVLQJ�PDWHULDO� IRU� WKH
WKHUPROXPLQHVFHQFH� �7/��GRVLPHWU\�EHFDXVH
LWV� HIIHFWLYH� DWRPLF� QXPEHU� ������ LV� DOPRVW
WKH� VDPH� DV� IRU� WKH� KXPDQ� ERG\� ������ >�@�
,WV� VHQVLWLYLW\� WR� QHXWURQV� FRQWUROODEOH� E\
YDU\LQJ�RI� LVRWRSH�FRPSRVLWLRQ�RI�/L�DQG�%�
LV�DQ�DGGLWLRQDO�DGYDQWDJH�RI�7%/�>�@��+RZ�
HYHU�� GRSLQJ� LV� QHFHVVDU\� WR� SURYLGH� KLJK
SDUDPHWHUV� IRU� 7/� GRVLPHWHUV� RQ� WKH� EDVLV
RI� 7%/� VLQJOH� FU\VWDOV�� 7R� GDWH�� QXPHURXV
FKHPLFDO� HOHPHQWV� IRU�GRSLQJ�RI�7%/� VLQJOH
FU\VWDOV� KDYH� EHHQ� VWXGLHG� E\� YDULRXV
DXWKRUV��EXW� WKH�EHVW� UHVXOWV�ZHUH�REWDLQHG
RQO\� IRU�7%/� VLQJOH� FU\VWDOV�GRSHG�ZLWK�&X
DQG�$J� >�Ü�@�� 1HYHUWKHOHVV�� WKH� DEVHQFH� RI
PRGHO� IRU� FHQWHUV� UHVSRQVLEOH� IRU� 7/� LQ
7%/�&X��$J� VLQJOH� FU\VWDOV��KLQGHUV� WKH� RS�
WLPL]DWLRQ� RI� SDUDPHWHUV� RI� LQGLYLGXDO� GR�
VLPHWHUV� RQ� WKH� EDVLV� RI� WKRVH� FU\VWDOV�� ,Q
WKLV� ZRUN�� ZH� SURSRVH� D� PRGHO� DQG� QHZ
PHFKDQLVP� RI� WKH� 7/� FHQWHUV� IRUPDWLRQ� LQ
7%/�&X��$J�VLQJOH�FU\VWDOV�EDVLQJ�RQ�UHVXOWV
RI�VSHFWUDO�LQYHVWLJDWLRQV�

7KH� 7%/�&X�� $J� VLQJOH� FU\VWDOV� ZHUH
JURZQ�IURP� WKH�PHOW�E\�GLUHFW�&]RFKUDOVN\

WHFKQLTXH�LQ�3W�FUXFLEOHV�LQ�DLU�DWPRVSKHUH�
7KH�GRSLQJ�ZDV�SHUIRUPHG�DW� WKH� V\QWKHVLV
�XVLQJ�/L�&2��DQG�+�%2���RI�7%/�FRPSRXQGE\� DGGLQJ� RI�&X2� RU�$J12��� 7KH� RSWLPXP&X� DQG�$J� FRQFHQWUDWLRQV� IRU� WKH� 7/� OLJKW
\LHOG�ZHUH�FKRVHQ�WR�EH�ZLWKLQ�WKH�OLPLWV�RI
������ WR� ����� �� �DW��� 7KH� WUDQVPLVVLRQ
VSHFWUD� RI� 7%/�&X��$J� VLQJOH� FU\VWDOV� ZHUH
UHJLVWHUHG� LQ�WKH����Ü����QP�UDQJH�DW����
DQG����.�XVLQJ�DQ�89�9,6�VSHFWURSKRWRPH�
WHU� 6SHFRUG�0���� 7KH� DEVRUSWLRQ� VSHFWUXP
RI� 7%/�$J� DIWHU� ;�TXDQWD� LUUDGLDWLRQ� DW
���� .� ZDV� UHJLVWHUHG� XVLQJ� D� RI� 0'5���
6SHFWUDO� GLVWULEXWLRQ� RI� 7/� UDGLDWLRQ� ZDV
UHJLVWHUHG� XVLQJ� D� '36� LQ� WHPSHUDWXUH� UH�
JLRQV� RI� PDLQ� 7/� SHDNV� ����Ü���� z�� DW
KHDWLQJ�UDWH����v�PLQ��7KH�VDPSOHV�IRU� LQ�
YHVWLJDWLRQV� KDG� WKH� FURVV�VHFWLRQ� VL]H� RI
��u���PP��DQG�WKLFNQHVV���DQG����PP�

,Q� DEVRUSWLRQ� VSHFWUXP� IRU�7%/�&X� VDP�
SOHV� REWDLQHG� RQ� 6SHFRUG�0��� DW� ���� .�� D
ZLGH� DEVRUSWLRQ� EDQG� RI� ORZ� LQWHQVLW\� ZDV
REVHUYHG� LQ�89�UHJLRQ�ZLWK�ZHDNO\�GHILQHG
VWUXFWXUH��$W����.��WKLV�EDQG�ZDV�IRXQG�WR
FRPSULVH�WKUHH�FRPSRQHQWV�SHDNHG�DW�DERXW
����������DQG�����QP��)LJ������,Q�WKH�WUDQV�
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PLVVLRQ� VSHFWUXP� RI� 7%/�$J� VDPSOHV� LQ
���Ü���� QP� UDQJH�� QR� DEVRUSWLRQ� EDQGV
ZHUH� REVHUYHG�� $IWHU� LQWHQVH� LUUDGLDWLRQ
ZLWK� ;�TXDQWD� �GXULQJ� �� KRXU��� D� ZLGH�
ZHDNO\� VWUXFWXUHG� DEVRUSWLRQ� EDQG� DSSHDUV
LQ� WKH� ���Ü���� QP� UHJLRQ� �)LJ����� LQ� WKH
DEVRUSWLRQ� VSHFWUXP�RI�7%/�$J� VLQJOH� FU\V�
WDO�RI����PP�WKLFNQHVV�

$� W\SLFDO� 7/� VSHFWUXP� IURP� &X� GRSHG
7%/� VLQJOH� FU\VWDOV� LV� SUHVHQWHG� LQ� )LJ���
�VLPLODU� 7/� VSHFWUD� KDYH� EHHQ� REWDLQHG� IRU
7%/�VLQJOH�FU\VWDOV�GRSHG�ZLWK�$J�DQG�0Q��
,Q�WKLV�FDVH��WKH�VSHFWUDO�PD[LPXP�RI�UDGLD�
WLRQ� FRLQFLGHV� ZLWK� WKDW� IRU� XQGRSHG� 7%/
VLQJOH�FU\VWDO��DV�HVWLPDWHG�XVLQJ�ILOWHUV�

7KH� ILUVW� TXHVWLRQV� DVVRFLDWHG� ZLWK� WKH
7%/� VLQJOH� FU\VWDO� GRSLQJ� ZLWK�&X� DQG� $J
DUH�FRQQHFWHG�ZLWK�WKH�GRSDQW�YDOHQFH�DQG�LWV
ORFDWLRQ� LQ�WKH�FU\VWDO� ODWWLFH��HVSHFLDOO\�WDN�
LQJ� LQWR� DFFRXQW� D� UDWKHU� ODUJH� GLIIHUHQFH
EHWZHHQ�WKHLU�LRQLF�UDGLL��U&X�� ������c�DQG
U$J�� ������c�� ZKLOH� U/L�� ������c� DQG� U%��� 
�����c�� ,RQV� $�� GRXEWOHVV� FDQQRW� SUHWHQG
IRU� SRVLWLRQV� RI� %��� LRQV� EHFDXVH� RI� WRR
ODUJH� GLIIHUHQFH� EHWZHHQ� WKHLU� LRQLF� UDGLL�
DQG�GLIIHUHQW�YDOHQFH��7KH�SHUIRUPHG�DQDO\�
VLV� RI� YDULRXV� EXW� UDWKHU� IHZ� SXEOLFDWLRQV
DERXW� GRSLQJ� RI� WKH� R[LGH� FRPSRXQGV� ZLWK
FRSSHU� KDG� VKRZQ� WKDW� LQ� JODVVHV� RI� R[LGH
FRPSRXQGV�� WKH� FRSSHU� LPSXULW\�PD\� H[LVW
ERWK�LQ�WKH�IRUP�RI�&X��LRQ��IRU�H[DPSOH��LQ
DOXPLQXP�ERURQ�VLOLFDWH� >�@� DQG� LQ� FDOFLXP
PHWDSKRVSKDWH� >�@�JODVVHV��DQG� LQ� WKH� IRUP
RI� &X���� IRU� H[DPSOH�� LQ� WKH� &X� GRSHG
$5E%�2�� �$� �1D�� .�� JODVVHV� >�@�� 7KHUH� LVHVVHQWLDOO\�QR�LQIRUPDWLRQ�RQ�GRSLQJ�RI�WKH
R[LGH� FRPSRXQGV�ZLWK� VLOYHU��1HYHUWKHOHVV�
WKHUH�DUH�YHU\�PXFK�SXEOLFDWLRQV�RQ�LQYHVWL�
JDWLQJ� RI� GRSLQJ� RI� DONDOL� KDOLGH� FU\VWDOV
ZLWK� WKLV� LPSXULW\�� IRU� H[DPSOH� >�����@�� ,W
LV� HPSKDVL]HG� LQ� DOO� WKHVH� ZRUNV� WKDW� ERWK
LPSXULWLHV� H[LVW� XVXDOO\� LQ� XQLYDOHQW� VWDWH

$���L�H���&X��RU�$J���LQ�DONDOL�KDOLGH�FU\VWDOV
DQG�RFFXS\�WKH�FDWLRQ�VLWHV�

$V�WR�7%/�&X�VLQJOH�FU\VWDOV��DOO�DXWKRUV
DJUHH�ZLWK� D� IDFW� WKDW� WKH� FRSSHU� LPSXULW\
LV� ORFDWHG� LQ�WKH� ODWWLFH�DOVR� LQ�WKH�IRUP�RI
&X�� >�Ü�@�� 7KUHH�ZHDN� DEVRUSWLRQ� EDQGV� LQ
7%/�&X� VLQJOH� FU\VWDOV� GLVFULPLQDWHG� E\� XV
�)LJ�����DJUHH�ZHOO�ZLWK�SRVLWLRQV�RI�WKH�DE�
VRUSWLRQ� EDQGV� IRU� &X�� LRQV� LQ� FDOFLXP
PHWDSKRVSKDWH�JODVV�>�@��%HVLGHV��DXWKRUV�RI
WKLV� ZRUN� KDYH� SURYHG� FOHDUO\� WKDW� DEVRUS�
WLRQ�EDQGV�RI�&X�� LRQV��UHJLVWHUHG�E\�WKHP�
H[LVW� GXH� WR� VXUURXQGLQJ� RI� GLVWRUWHG� R[\�
JHQ�RFWDKHGURQ��7KHUHIRUH��E\�DQDORJ\�ZLWK
FRQFOXVLRQV�RI�WKRVH�DXWKRUV��RXU�DEVRUSWLRQ
EDQGV�IRU�7%/�&X�VLQJOH�FU\VWDO�FDQ�EH�FRQ�
QHFWHG� ZLWK� SDULW\�IRUELGGHQ� �G���o��G��V
HOHFWURQ� WUDQVLWLRQV�� EDQG� ���� QP�� ZLWK
�$J�o��$��� EDQG� ���� QP�� ZLWK� �$J�o��(��
DQG� EDQG� ���� QP�� ZLWK� �$J�o��(J� LQ� &X�LRQ� EHLQJ� LQ� WKH� HQYLURQPHQW� RI� GLVWRUWHG
R[\JHQ�RFWDKHGURQ�LQ�WKH�7%/�FU\VWDO�ODWWLFH�

2FWDKHGUDO� R[\JHQ� HQYLURQPHQW� VKRZV
WKDW�&X�� LRQV� DUH� ORFDWHG� FHUWDLQO\� LQ� VSH�
FLILF� VLWHV�RI�WKH�7%/�FU\VWDO� ODWWLFH��8QGHU
RUGLQDU\� VXEVWLWXWLRQ� RI� /L�� LRQV� �L�H��� LI

)LJ����� 7/� HPLVVLRQ� VSHFWUXP� RI� 7%/�&X
VLQJOH�FU\VWDO��

)LJ�����$EVRUSWLRQ�VSHFWUXP�RI�7%/�$J�VLQJOH
FU\VWDO�� �� Û� DEVRUSWLRQ� RI� QRQ�LUUDGLDWHG
VDPSOH����Û�DEVRUSWLRQ�DIWHU�LUUDGLDWHG��

)LJ�����$EVRUSWLRQ�VSHFWUXP�RI�7%/�&X�VLQJOH
FU\VWDO�DW����z�

9�7�$GDPLY�HW�DO����0RGHO�RI�7/�FHQWHUV�LQ����
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FRSSHU�DQG�VLOYHU�ZRXOG�EH�RUGLQDU\�VXEVWL�
WXWLYH� LPSXULWLHV��� WKH� R[\JHQ� HQYLURQPHQW
RI�&X�� LRQV�PXVW�EH� LQ�D� IRUP�RI�GLVWRUWHG
WHWUDKHGURQ��DV�LW�WDNHV�SODFH�LQ�WKH�FDVH�RI
/L��LRQV�LQ�7%/�ODWWLFH��7R�H[SODLQ�WKH�RFWD�
KHGUDO�R[\JHQ�HQYLURQPHQW�IRU�&X���RU�$J��
LPSXULWLHV� LQ� WKH�7%/� ODWWLFH�� WKH�IROORZLQJ
K\SRWKHWLF�PRGHO�FDQ�EH�SURSRVHG�FRQQHFWHG
ZLWK�SRVVLEOH� VSHFLILF�JURZWK�GHIHFWV��$V� LW
LV� NQRZQ�� WKH� EDVLV� RI� WKH� FU\VWDO� ODWWLFH
FRQVLVWV� RI� VR�FDOOHG� WHWUDERUDWH� ERURQ�R[\�
JHQ�DQLRQ�FRPSOH[HV�>%�2�@�±��ZKLFK�FRQVLVWRI� WZR�ERURQ�DWRPV� LQ� WULDQJXODU� �'�� R[\JHQ
HQYLURQPHQW� �HOHPHQWDU\� >%2�@� Û� FRP�
SOH[HV��� DQG� WZR� ERURQ� DWRPV� LQ� WHWUDKHGUDO
�U��R[\JHQ�HQYLURQPHQW��HOHPHQWDU\�>%2�@�ÛFRPSOH[HV��� L�H��� WKH� WHWUDERUDWH� FRPSOH[
FDQ�EH�ZULWWHQ�DV���'����U���%XW��GXH�WR�WKH
PHOW� RYHUKHDWLQJ� ZKLFK� QHFHVVDULO\� RFFXUV
LQ� WKH� FUXFLEOH�YROXPH� GXULQJ� WKH�7%/� VLQ�
JOH�FU\VWDO�JURZWK�E\�WKH�&]RFKUDOVN\�WHFK�
QLTXH�� VRPH� FRPSOH[HV� FDQ� GLIIHU� IURP� WKH
WHWUDERUDWH� RQHV� �IRU� H[DPSOH�� �GDPDJHG�
WHWUDERUDWH�FRPSOH[HV���'���U��RU�RSHQ�FRP�
SOH[HV��'���,W� LV�IL[HG�XQLTXHO\�LQ�>��@�WKDW
XQGHU� LQFUHDVLQJ�PHOW� WHPSHUDWXUH� IRU� GLI�
IHUHQW� OLWKLXP� ERUDWHV�� WKH� UDWLR� EHWZHHQ
HOHPHQWDU\�FRPSOH[HV�'�U�LQ�WKH�PHOW�WHQGV
WR�LQFUHDVLQJ�'�QXPEHU��,I�WHWUDERUDWH�FRP�
SOH[HV� ��'����U�� LQ� 7%/� VLQJOH� FU\VWDO� DUH
VXEVWLWXWHG� E\� ��'��U�� RU� �'� FRPSOH[HV�
WKLV�PHDQV�WKDW�D�JURZWK�GHIHFW�DULVHV�ZLWK
VRPHZKDW� FKDQJHG� SRVLWLRQV� RI� R[\JHQ
DWRPV�ZKLFK�FDQ�IRUP�WKH�GLVWRUWHG�R[\JHQ
RFWDKHGURQ�� %HVLGHV�� DV� LW� LV� NQRZQ�� WKH
JURZWK�GHIHFWV�IDFLOLWDWH�HQWHULQJ�RI�WKH�LP�
SXULW\� DWRPV� LQWR� WKH� FU\VWDO� ODWWLFH� LQ� WKH
SURFHVV� RI� WKH� VLQJOH� FU\VWDO� JURZWK�� HVSH�
FLDOO\� DW� VLJQLILFDQW� GLIIHUHQFH� RI� LRQLF
UDGLL�� DV� LW� LV� WKH� FDVH� DW�7%/�$�� ,Q� VXFK�D
ZD\��LW�LV�SRVVLEOH�WR�H[SODLQ�ZK\�WKH�UHJLV�
WHUHG�VSHFWUD�IRU�7%/�&X�VLQJOH�FU\VWDOV�DUH
TXLWH�ZLWKLQ� WKH� IUDPH� RI�&X�� LRQ� HOHFWURQ
V\VWHP� LQ� WKH� FU\VWDO� ILHOG� RI� VWURQJO\� GLV�
WRUWHG�R[\JHQ�RFWDKHGURQ��

,W� LV� ORJLFDOO\� WR� FRQQHFW� WKH� UHJLVWHUHG
DEVRUSWLRQ�EDQGV�LQ�WKH�7%/�$J�VLQJOH�FU\VWDO
DIWHU�LQWHQVLYH�LUUDGLDWLRQ�E\�;�TXDQWD��)LJ����
ZLWK� IRUPDWLRQ�RI�$J�� FHQWHUV�ZLWK� WKH�HOHF�
WURQ�FRQILJXUDWLRQV��G���V�� DQG��G��V��� 7KH
UHVXOWV� RI� LQYHVWLJDWLRQV� SUHVHQWHG� LQ� >��@�
ZKHUH� H[LVWHQFH� RI� WKH� HOHFWURQ� /L��FHQWHUV
LQYROYHG�LQ�WKH�SURFHVV�RI�LQWHUGHIHFW�WXQQHO
UHFRPELQDWLRQ� LQYROYLQJ�WKH�KROH�FHQWHUV� LQ
XQGRSHG�7%/� VLQJOH� FU\VWDOV�� FDQ� EH� D� FRQ�
ILUPDWLRQ� RI� WKH� UROH� RI�$��FHQWHUV� IRU� WKH
SURFHVV� RI� 7/� HPLVVLRQ� LQ� WKH� 7%/� VLQJOH
FU\VWDOV�

8VLQJ�WKH�PRGHO�RI�$��W\SH�7/�FHQWHUV�LQ
7%/�$� VLQJOH� FU\VWDOV�� WKH� IROORZLQJ�PHFKD�
QLVP� RI� 7/� HPLVVLRQ� FDQ� EH� SURSRVHG� FRQ�
QHFWHG�ZLWK� VHOI�WUDSSHG� H[FLWRQV� �67(�� RE�
VHUYHG� LQ� 7%/� VLQJOH� FU\VWDO� >��@� DQG� FRQ�
ILUPHG� E\� WKH� ODWHU� SUHFLVH� LQYHVWLJDWLRQV
>��@�� 7KLV� LV� FRQILUPHG� E\� UHVXOWV� RI� WKH
SKRWROXPLQHVFHQFH� LQYHVWLJDWLRQV�� 7/� DQG
;�UD\� OXPLQHVFHQFH� LQ� 7%/� VLQJOH� FU\VWDOV�
$V�ZHOO� DV� LQ� WKH�PRVW� SXEOLFDWLRQV� RI� GLI�
IHUHQW� DXWKRUV�� LQ� RXU� LQYHVWLJDWLRQV� RI�7/
VSHFWUD�� WKH� SRVLWLRQ� RI� WKH� HPLVVLRQ� EDQG
�)LJ�����LV�LQGHSHQGHQW�RI�WKH�LPSXULW\�W\SH
�LQ� SDUWLFXODU�� &X�� $J��0Q��� DQG� LWV� PD[L�
PXP� LV� DOZD\V� ORFDWHG� DW� ���Ü���� QP�� DV
LQ�XQGRSHG�7%/�FU\VWDO��7KLV�EDQG�MXVW�FRLQ�
FLGHV�ZHOO�ZLWK�WKH�67(�EDQG�>��@�

7KHUHIRUH�� WKH� 7/� PHFKDQLVP� LQ� 7%/�$
VLQJOH� FU\VWDOV� FDQ� EH� UHSUHVHQWHG� DV� IRO�
ORZV�� 'XULQJ� LUUDGLDWLRQ�� D� SDLU� FRQVLVWLQJ
RI�DQ�HOHFWURQ�LQ�FRQGXFWLRQ�EDQG�DQG�D�KROH
LQ�YDOHQFH�EDQG�LV�IRUPHG�LQ�WKH�7%/�FU\VWDO
ODWWLFH��7KH� HOHFWURQ��PLJUDWLQJ� LQ� WKH� FRQ�
GXFWLRQ�EDQG��LV�FDSWXUHG�TXLFNO\�E\�$��LRQ
ZLWK�IRUPDWLRQ�RI�VR�FDOOHG�$��FHQWHU��6LPL�
ODUO\��WKH�KROH�LV�SUHFLSLWDWHG�RQWR�WKH�QHDU�
HVW�ERURQ�R[\JHQ�FRPSOH[��8QGHU�KHDWLQJ�RI
WKH� FU\VWDO�� WKH�KROH� LV� UHOHDVHG� DQG�EHJLQV
WR� PLJUDWH� QHDU� WKH� �GHIHFW�� DQLRQ�� $V� D
UHVXOW� RI� WKH� HOHFWURQ� WXQQHOLQJ� IURP� $��
FHQWHU��D�SRODURQ�RI� VPDOO� UDGLXV� LV�IRUPHG
LQYROYLQJ� WKH� PLJUDWLQJ� KROH�� IROORZHG� E\
IRUPDWLRQ� RI� D� 67(� LQ� H[FLWHG� VWDWH�� 7KH
UDGLDWLYH�DQQLKLODWLRQ�RI�67(�MXVW�UHVXOWV�LQ
7/�HPLVVLRQ�RI�WKH�7%/�$�VLQJOH�FU\VWDO��7KHUH�
IRUH��WKH�7/�HPLVVLRQ�SURFHVV�LQ�/L�%�2��$�VLQ�JOH�FU\VWDOV�FDQ�EH�UHSUHVHQWHG�DV

�7%/�����oLUUDGLDWLRQ�H���KROH�o�k����H� 
 �k�����oKHDWLQJ �k����KROH� �67(������oDQQLKLODWLRQ�KQ�
7KXV��&X��DQG�$J��LPSXULWLHV�FDQ�EH�FRQ�

FOXGHG�WR�IDYRU�RQH�RI�WZR��RU�ERWK�VLPXOWD�
QHRXVO\��7/�SURFHVVHV� LQ�7%/�$� VLQJOH� FU\V�
WDOV��VWRUDJH�RI�ODUJHU�OLJKW�VXP�DQG�RU�GH�
FUHDVLQJ� QXPEHU� RI� QRQ�UDGLDWLYH� 67(
DQQLKLODWLRQ�DFWV��7KDW�LV�ZK\�WKH�GRSLQJ�RI
7%/� VLQJOH� FU\VWDOV� ZLWK� WKHVH� LPSXULWLHV
UHVXOWV�LQ�DQ�LQFUHDVHG�7/�OLJKW�\LHOG�

,Q� FRQFOXVLRQ�� WKH� JURZWK� GHIHFWV� RI
�IRUHLJQ�� ERURQ�R[\JHQ� FRPSOH[HV� QHDU
ZKLFK� WKH� GRSLQJ� LPSXULWLHV� LQ� XQLYDOHQW
VWDWH�DUH�GHSRVLWHG�WDNH�HVVHQWLDO�SDUW�LQ�WKH
SURFHVV� RI� 7/� FHQWHU� IRUPDWLRQ� LQ� 7%/�$
VLQJOH� FU\VWDOV� �ZKHUH�$� �&X��$J���$EVRUS�
WLRQ�VSHFWUD�RI�&X��LRQV�LQ�7%/�VLQJOH�FU\V�
WDO� DUH� IRUPHG� GXH� WR� SDULW\�IRUELGGHQ
�G���o��G��V� HOHFWURQ� WUDQVLWLRQV� EHWZHHQ
OHYHOV�VSOLW�E\�WKH�7%/�FU\VWDO�ILHOG��$��FHQ�
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WHUV�� ZKLFK� DUH� IRUPHG� XQGHU� LUUDGLDWLRQ�
WDNH�WKH�PDLQ�SDUW�LQ�WKH�PHFKDQLVP�RI�7/
OLJKW� VXP� DFFXPXODWLRQ�� 7/� UDGLDWLRQ� RF�
FXUV� DFFRUGLQJ� WR� HQHUJ\� WUDQVIHU� PHFKD�
QLVP�WR�VHOI�WUDSSHG�H[FLWRQ�IROORZHG�E\�LWV
UDGLDWLYH� DQQLKLODWLRQ�� &X� DQG� $J� GRSLQJ
UHVXOWV�LQ�LQFUHDVLQJ�7/�\LHOG�LQ�7%/�$�VLQ�
JOH�FU\VWDOV�GXH�WR�D�ODUJHU�OLJKW�VXP�DFFX�
PXODWLRQ�DQG�RU�GHFUHDVLQJ�DPRXQW�RI�QRQ�
UDGLDWLYH� DQQLKLODWLRQ� DFWV� RI� VHOI�WUDSSHG
H[FLWRQV�

5HIHUHQFHV
� ���<�.XWRPL�� 1�7DNHXFKL��-��0DWHU��6FL��/HWW��� ��

�����������
� ���<D�9�%XUDN�� 9�7�$GDPLY�� ,�0�7HVO\XN�

9�0�6KHYHO�� 5DGLDWLRQ� 0HDVXUHPHQWV�� ���
������������

� ���%�l�+XQGD�� 3�3�3XJD�� $�l�6RORPRQ� HW� DO��
8NU��)L]��=K������������������

� ���0�,VKLL�� <�.XYDQR�� 7�$VDL� HW� DO��� -��&U\VW�
*URZWK������������������

� ���2�7�$QWRQ\DN�� 9�7�$GDPLY�� <D�9�%XUDN�
,�0�7HVO\XN�� )XQFWLRQDO� 0DWHULDOV�� ��� ���
�������

� ���$�*�6NU\SND�� $�3�6KNDUDGHY\FK�� 1�1�<HU�
PROHQNR� HW� DO��� )L]��7YHUG��7HOD�� ���� ����
�������

� ���5�'HEQDWK�� -�&KDXGKXU\�� 6�&KDQGD�� 3K\V�
6WDW��6RO���E�������������������

� ���.�,QDEH�� 1�7DNHXFKL�� -DS��-��$SSO��3K\V��� ���
�����������

� ���-�6LPRQHWWL�� '�0F&OXUH�� 3K\V��5HY��%�� ���
������������

����1�(�/XVKFK\N�� 7�$�.XNHWD\HY�� 2SWLND� L
6SHNWU������������������

����<X�z�9RURQ�NR��$�9�*RUEDF]HY��$�%�zXGU\DYFHY
HW�DO���1HRUJ��0DW�������������������

����,�1�2JRURGQLNRY�� 9�<X�<DNRYOHY�� $�9�.UX�
]KDORY� HW� DO��� )L]��7YHUG��7HOD�� ���� ����
�������

����2�7�$QWRQ\DN�� <D�9�%XUDN�� ,�7�/\VH\NR� HW
DO���2SWLND�L�6SHNWU������������������

����,�1�2JRURGQLNRY�� 9�$SXVWRYDURY�� $�9�.UX�
]KDORY�HW�DO���)L]��7YHUG��7HOD�����������������

lº�Ëã	��v���ËÓ�¯Lm���äºÓº}¯Ò°�ÈãÈ²�/L�%�2��$��$� �&X��$J�%���$�ÈäLm��2���$Ó�ºÓ«}��Ð�%�r�¯È}��l�v��L�ÏÒ¯È®ãº�,�l��Ë°ã
}
~È�¯ËÏ�ã	�È�ÈäÒ�°¹Ë}�¯Èã	ÓÒ²��º°ãL�ÎËÓ	�¹¯º¹�°}ÈÓÓ«�L��Ë¯äº°�Òä�ã	ºmÈÓº��ã
äL�

ÓË°�ËÓ�L��äºÓº}¯Ò°�ÈãLm�L;E�$� ��Ë�$� �&X��$J�� ÏÈ¹¯º¹ºÓºmÈÓº�ÓºmÒ®�äË²ÈÓLÏä�Áº¯ä��
mÈÓÓ«� m� ÓÒ²� �v���ËÓ�¯Lm�� �È}� ÏmÈÓÒ²� $���ËÓ�¯Lm�� Ï� ��È°�
� ¯º°�ºmÒ²� �ËÁË}�Lm� �Ò¹�
���ÎÒ²��º¯º}Ò°ÓËmÒ²�}ºä¹ãË}°Lm���v��mÒ¹¯ºäLÓ
mÈÓÓ«�mL��mÈ¼�	°«��Ë¯ËÏ�äË²ÈÓLÏä
¹Ë¯Ë�È�L�ËÓË¯�L��Èm�ºãº}ÈãLÏºmÈÓºä��Ë}°Ò�ºÓ��Ï�®º�º�ÓÈ°��¹Óº
�ÈÓL�Lã«�L¼
�Ï�mÒ¹¯ºäL�
Ó
mÈÓÓ«ä�

9�7�$GDPLY�HW�DO����0RGHO�RI�7/�FHQWHUV�LQ����

)XQFWLRQDO�PDWHULDOV������������� ���


