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7KH�SURFHVVHV�RI�GLVDSSHDUDQFH�RI�UDGLDWLRQ�GHIHFWV�XQGHU�WKHUPDO��ODVHU��DQG�LRQL]LQJ

LUUDGLDWLRQ� DQQHDOLQJ� LQ� JDPPD�LUUDGLDWHG� SRWDVVLXP�GLK\GURJHQ� SKRVSKDWH� FU\VWDOV� FRQ�
WDLQLQJ� DUVHQLF� LRQV� KDYH� EHHQ� LQYHVWLJDWHG� XVLQJ� HOHFWURQ� SDUDPDJQHWLF� UHVRQDQFH� DQG
RSWLFDO� VSHFWURVFRS\�� ,W� KDV� EHHQ� IRXQG� WKDW� WKH� GLVDSSHDUDQFH� RI� VRPH� W\SHV� RI� GHIHFW
UHVXOWV� LQ� RSWLFDO� DEVRUSWLRQ� UHGXFWLRQ� LQ� FU\VWDO�� %DVLQJ� RQ� WKH� VSHFWURVFRSLF� PHDVXUH�
PHQWV��WKH�SRVVLELOLWLHV��DGYDQWDJHV�DQG�GUDZEDFNV�RI�GLIIHUHQW�FU\VWDO�WUHDWPHQW�PHWKRGV
LQFOXGLQJ� WKH� DERYH�PHQWLRQHG� NLQGV� RI� DQQHDOLQJ�� KDYH� EHHQ� GHWHUPLQHG�� 7KH� RSWLPDO
FRQGLWLRQV�RI�WKH�FU\VWDO�WUHDWPHQW�KDYH�EHHQ�GHWHUPLQHG��

{� �ÈääÈ�ºã��ËÓÓ©²� }¯Ò°�ÈããÈ²� �Ò�Ò�¯ºÁº°ÁÈ�È� }ÈãÒ«�� °º�Ë¯ÎÈ�Ò²� ¹¯ÒäË°Ó©Ë
ÒºÓ©� ä©�	«}È�� °� ¹ºäº�	
� ªãË}�¯ºÓÓº�º� ¹È¯ÈäÈ�ÓÒ�Óº�º� ¯ËÏºÓÈÓ°È� Ò� º¹�Ò�Ë°}º®
°¹Ë}�¯º°}º¹ÒÒ� Ò°°ãË�ºmÈÓ©� ¹¯º�Ë°°©� Ò°�ËÏÓºmËÓÒ«� ¯È�ÒÈ�ÒºÓÓ©²� �ËÁË}�ºm� ¹¯Ò� �Ë¯�
äÒ�Ë°}ºä�� ãÈÏË¯Óºä� Ò� ¯È�ÒÈ�ÒºÓÓºä� º�ÎÒ�Ë�� �°�ÈÓºmãËÓº�� ��º� Ò°�ËÏÓºmËÓÒË� º¹¯Ë�Ë�
ãËÓÓ©²� �Ò¹ºm� �ËÁË}�ºm� ¹¯Òmº�Ò�� }� �äËÓ	�ËÓÒ
� º¹�Ò�Ë°}º�º� ¹º�ãº�ËÓÒ«� m� }¯Ò°�Èã�
ãÈ²��sÈ�º°ÓºmË�°¹Ë}�¯º°}º¹Ò�Ë°}Ò²�ÒÏäË¯ËÓÒ®�º¹¯Ë�ËãËÓ©�mºÏäºÎÓº°�Ò���º°�ºÒÓ°�mÈ�Ò
ÓË�º°�È�}Ò� ¯ÈÏãÒ�Ó©²� °¹º°ººm� º¯Èº�}Ò�}¯Ò°�Èããºm�� m}ã
�È
�Ò²��}ÈÏÈÓÓ©Ë�m©�Ë
¯ÈÏÓºmÒ�Óº°�Ò�º�ÎÒ�È��|¹¯Ë�ËãËÓ©�º¹�ÒäÈã	Ó©Ë��°ãºmÒ«�º¯Èº�}Ò�}¯Ò°�Èããºm�

)RU�WKH�GHYHORSPHQW�RI�ODVHU�V\VWHPV�DQG
RWKHU� TXDQWXP� HOHFWURQLFV� GHYLFHV� RSHUDWHG
XQGHU�VKRUW�ZDYH�ODVHU�DQG�LRQL]LQJ�LUUDGLD�
WLRQ� FRQGLWLRQV�� UDGLDWLRQ�UHVLVWDQW� FU\VWDOV
DUH� QHFHVVDU\�� 7KH� XVH� RI� SRWDVVLXP� GLK\�
GURJHQ�SKRVSKDWH�.+�32�� �.'3��FU\VWDOV�LQODVHU� V\VWHPV�DQG� LQ�HOHFWURQLFV�GHYLFHV�RS�
HUDWLQJ�LQ�LRQL]LQJ�LUUDGLDWLRQ�FRQGLWLRQV�>�@
UHTXLUHV� D� KLJK� VWDELOLW\� RI� WKH� FU\VWDO�PD�
WUL[� DQG� LWV� RSWLFDO� FKDUDFWHULVWLFV� DJDLQVW
YDULRXV�NLQGV�RI�LUUDGLDWLRQ�
7KH� UDGLDWLRQ�LQGXFHG� GHIHFWV� IRUPHG� LQ

GHIHFW�IUHH�.'3� FU\VWDOV� DUH� VKRUW�OLYLQJ� DW
URRP� WHPSHUDWXUH� >�@�� 7KDW� LV� ZK\� DW
QHDUO\�URRP�WHPSHUDWXUHV��WKH�FU\VWDO�VWUXF�
WXUH� LV� UDGLDWLRQ�UHVLVWDQW�� ,Q� WKH� SUHVHQFH
RI� LPSXULWLHV�� ORQJ�OLYLQJ� GHIHFWV� DUH
IRUPHG� LQ� WKH� FU\VWDOV�� )RU� H[DPSOH�� &X�
&R��$V��$O��6L�� HWF�� LRQV� UHVXOW� LQ� VWDELOL]D�
WLRQ� RI� UDGLDWLRQ�LQGXFHG� SDUDPDJQHWLF� FHQ�

WHUV� >����Ü�@� EHLQJ� KROHV� RQ� WKH� S�RUELWDO�RI
R[\JHQ� LRQV�� 7KH� KROH�OLNH� FHQWHUV� LQIOXHQFH
WKH�FU\VWDO�RSWLFDO�DEVRUSWLRQ�LQ�WKH�XOWUDYLR�
OHW��89��VSHFWUDO�UDQJH�>�@�
&RQVLGHUDEOH� UDGLDWLRQ�LQGXFHG� DEVRUS�

WLRQ�LV�DVVRFLDWHG�ZLWK�WKH�SUHVHQFH�RI�DUVH�
QLF� LPSXULW\� LRQV�� 'XULQJ� WKH� JURZLQJ� RI
.'3� FU\VWDOV�� DUVHQLF� LRQV� HQWHU� HDVLO\� WKH
DQLRQLF� VXEODWWLFH� VXEVWLWXWLQJ� LVRPRUSKL�
FDOO\� IRU� SKRVSKRUXV� LRQV� LQ� WKH� FU\VWDO
VWUXFWXUH�� 8QGHU� LUUDGLDWLRQ�� IUHH� UDGLFDOV
DUH� IRUPHG� LQ� VXFK� FU\VWDOV� >�Ü��@�� 7KHVH
UDGLFDOV� UHVXOW� LQ� DSSHDUDQFH� RI� DEVRUSWLRQ
EDQGV�LQ�WKH�89�VSHFWUDO�UHJLRQ�
7KH� LQYHVWLJDWLRQ� UHVXOWV� >����Ü��@� VKRZ

WKDW� PDQ\� XQGRSHG� .'3� FU\VWDOV� LQWHQGHG
IRU� ODVHU�HQJLQHHULQJ�FRQWDLQ���$V� LPSXULW\
WKDW� FDXVHV� WKH� UDGLDWLRQ� UHVLVWDQFH� UHGXF�
WLRQ� RI�.'3� FU\VWDOV�� 7KH� DUVHQLF� LPSXULW\
UHVXOWV� LQ�DJLQJ�SURFHVVHV� LQ�FU\VWDOV�XQGHU

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�67&��,QVWLWXWH�IRU�6LQJOH�&U\VWDOV�
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89� LUUDGLDWLRQ�� 7KLV� LV� HYLGHQFHG� E\� WKH
IRUPDWLRQ� RI� DUVHQLF�FRQWDLQLQJ� IUHH� UDGL�
FDOV� XQGHU� 89� LUUDGLDWLRQ� �PHUFXU\� ODPS��
+HQFH��WKH�DUVHQLF�LPSXULW\�FDXVHV�ORZHULQJ
RI� WKH� UDGLDWLRQ� UHVLVWDQFH� RI�.'3� FU\VWDOV
DQG�UHVWULFWV�WKH�FU\VWDO�RSHUDWLRQ�GXUDWLRQ
LQ�ODVHU�GHYLFHV��
)LUVW�RI�DOO��WKH�UDGLDWLRQ�VWDELOLW\�RI�WKH

.'3� FU\VWDOV� FDQ� EH� HQKDQFHG� E\� UHGXFLQJ
WKH�DUVHQLF� FRQFHQWUDWLRQ� LQ� WKH� LQLWLDO�PD�
WHULDOV�EHLQJ�XVHG�WR�JURZ�WKH�FU\VWDOV�
7KHUPDO�� ODVHU� DQG� LRQL]LQJ� UDGLDWLRQ

WUHDWPHQW� EDVHG� RQ� DQQHDOLQJ� RI� UDGLDWLRQ
GDPDJHV� >����Ü��@� FDQ� UHGXFH� WKH� RSWLFDO
GHQVLW\� RI� WKH� LUUDGLDWHG� FU\VWDOV�� 7KLV
PDNHV� LW� SRVVLEOH� WR� UHXVH� WKH� UDGLDWLRQ�
GDPDJHG� HOHPHQWV� PDGH� IURP� .'3� VLQJOH
FU\VWDOV� LQ�TXDQWXP�HOHFWURQLFV�GHYLFHV� >�@�
7KXV��LQYHVWLJDWLRQ�RI�GHFD\�RI�WKH�UDGLDWLRQ�
LQGXFHG�GHIHFWV�LQ�WKH�FU\VWDOV�XQGHU�YDULRXV
NLQGV�RI�WUHDWPHQW�LV�D�WRSLFDO�SUREOHP�
,Q� WKH� DERYH�PHQWLRQHG�ZRUNV�� WKH� FU\V�

WDOV� JURZQ� E\� GLIIHUHQW� WHFKQLTXHV� DQG
XVLQJ�GLIIHUHQW�UDZ�PDWHULDOV�ZHUH�VWXGLHG�
,Q�>�����������HWF�@��WKH�QDWXUH�RI�WKH�UDGLD�
WLRQ�GHIHFWV�KDV�UHPDLQHG�XQFOHDU��7KLV�GRHV
QRW�DOORZ�WR�FRPSDUH�WKH�HIILFLHQF\�RI�YDUL�
RXV� FU\VWDO� WUHDWPHQW� PHWKRGV� DQG� UHVXOWV
LQ� XQFHUWDLQW\� LQ� DSSOLFDELOLW\� RI� WKHVH
PHWKRGV�LQ�HDFK�VSHFLILF�FDVH�
7KH� DLP� RI� WKLV�ZRUN�ZDV� WR� LQYHVWLJDWH

WKH�DGYDQWDJHV�DQG�GUDZEDFNV�RI�WKH�LUUDGL�
DWHG�.'3�VLQJOH�FU\VWDOV�WUHDWPHQW�PHWKRGV
XVLQJ� HOHFWURQLF� SDUDPDJQHWLF� UHVRQDQFH
�(35��DQG�RSWLFDO�VSHFWURVFRS\�
7KH� VDPSOHV� RI� XQGRSHG� .'3� FU\VWDOV

JURZQ� E\� VROYHQW� UH�FLUFXODWLRQ� >�@� ZHUH
XVHG� LQ� WKLV� LQYHVWLJDWLRQ�� 7R� PHDVXUH� WKH
RSWLFDO� GHQVLW\�� WKH� FU\VWDO� VDPSOHV� RI
��u��u/�PP��VL]H��ZKHUH�/� ���Ü���PP�LV
WKH� VDPSOH� GLPHQVLRQ� DORQJ� WKH� FU\VWDO�
ORJUDSKLF� F�D[LV�� ZHUH� FXW� RXW� RI� WKH� S\�
UDPLGDO�SDUW�RI�FU\VWDOV��'LPHQVLRQV�RI�WKH
(35� VDPSOHV� ZHUH� �u�u���PP��� $V� GHWHU�
PLQHG�E\�FKHPLFDO�DQDO\VLV��WKH�LPSXULW\�FRQ�
FHQWUDWLRQV� RI� 3E�� 6L�� )H�� $O�� &D� HOHPHQWV
ZHUH� ����Ü��� ������Ü��� ������Ü��� ����Ü��� DQG
������Ü�� ZW����� UHVSHFWLYHO\�� $FFRUGLQJ� WR
>��@�� WKH� ��$V� LPSXULW\� DPRXQW� LQ� SRWDV�
VLXP� GLK\GURJHQ� SKRVSKDWH� VROXWLRQV� ZDV
DERXW���Ü��WR���Ü��ZW�����7KH�FU\VWDO�VDP�
SOHV� ZHUH� LUUDGLDWHG� ZLWK� J�UD\V� RI� D� ��&R
VRXUFH� LQ� WKH� ���Ü������ *\� GRVH� UDQJH�� 7KH
FU\VWDOV�FRQWDLQLQJ�D�PLQLPDO�DPRXQW�RI�DUVH�
QLF�FRQWDLQLQJ� UDGLFDOV� SURGXFHG� E\� J�UD\V
�����Ü�����FPÜ���ZHUH�VHOHFWHG�IRU�WKH�VWXGLHV�
7KH� FU\VWDO� RSWLFDO� GHQVLW\�'� DV� D� IXQF�

WLRQ�RI�ZDYHOHQJWK�ZDV�PHDVXUHG�XVLQJ� �RI

D� 6SHFRUG� 0��� VSHFWURSKRWRPHWHU� LQ� WKH
UDQJH� RI� ���Ü���� QP� DORQJ� WKH� F�D[LV� RI
WKH�FU\VWDOV��(35�VSHFWUD�ZHUH�PHDVXUHG�E\
PHDQV� RI� DQ� ,5(6������;�EDQG� VSHFWURPH�
WHU��7KH�QDWXUH�RI�WKH�UDGLDWLRQ�GHIHFWV�ZDV
GHWHUPLQHG�IURP�WKH�(35�VSHFWUD��7KH�FRQ�
FHQWUDWLRQ� RI� WKH� UDGLDWLRQ�LQGXFHG� SDUDP�
DJQHWLF� GHIHFWV� ZDV� FDOFXODWHG� E\� D� GRXEOH
LQWHJUDWLRQ� RI� WKH� DEVRUSWLRQ� FXUYHV� LQ� WKH
(35�VSHFWUD���
7KH� WKHUPDO� WUHDWPHQW� RI� WKH� LUUDGLDWHG

VDPSOHV�ZDV�FDUULHG�RXW� LQ�WKH�QLWURJHQ�DW�
PRVSKHUH�DW����Ü����&��)RU�WKH�ODVHU�WUHDW�
PHQW�RI�FU\VWDOV��D�QLWURJHQ�ODVHU�ZDV�XVHG
ZLWK�����QP�ZDYHOHQJWK����QV�SXOVH�ZLGWK�
�Ü���P:�DYHUDJH�SRZHU�����+]�SXOVH�UHSH�
WLWLRQ� UDWH�� 7KH� J�LUUDGLDWLRQ� ZLWK� D� ��&R
VRXUFH� ZLWKLQ� ���Ü���� *\� GRVH� UDQJH� ZDV
XVHG� IRU� WKH� LRQL]LQJ� UDGLDWLRQ� WUHDWPHQW�
7KH� LUUDGLDWLRQ� DQG� VSHFWURVFRSLF� PHDVXUH�
PHQWV�ZHUH�FDUULHG�RXW�DW�URRP�WHPSHUDWXUH�
7KH� RSWLFDO� VSHFWUD� RI� WKH� XQLUUDGLDWHG

FU\VWDOV� GR� QRW� FRQWDLQ� DQ\� LQWHQVH� EDQGV
ZLWKLQ�D�ZLGH�VSHFWUDO�UDQJH��)LJ������$IWHU
LUUDGLDWLRQ��WKH� LQWHQVH�UHVRQDQW�DEVRUSWLRQ
EDQGV�DULVH�LQ�WKH�RSWLFDO�VSHFWUD�VLPLODU�WR
WKRVH�REVHUYHG�EHIRUH�LQ�>�������Ü��@�
,W�LV�NQRZQ�>�@�WKDW�SURJUDPPHG�WKHUPDO

DQQHDOLQJ� UHVXOWV� LQ� D� FRQVLGHUDEOH� RSWLFDO
WUDQVSDUHQF\�LQFUHDVH�RI�WKH�UDGLDWLRQ�GDP�
DJHG�.'3� FU\VWDOV� >�@�� 7KLV� SKHQRPHQRQ� LV
XVXDOO\� DVVRFLDWHG� ZLWK� WKH� WKHUPDO� FXULQJ
RI�UDGLDWLRQ�GHIHFWV�
$V�LV�VKRZQ�LQ�>�Ü��@��WKH�RSWLFDO�WUDQV�

SDUHQF\� LQFUHDVH� LQ� LUUDGLDWHG�.'3�FU\VWDOV
FRQWDLQLQJ� DUVHQLF� LPSXULW\� DW� WKH� WKHUPDO
DQQHDOLQJ� �)LJ����� LV� FDXVHG� E\� WKH� GLVDS�
SHDUDQFH� RI� WZR� EURDG� RSWLFDO� DEVRUSWLRQ
EDQGV�SHDNHG�DW�����DQG�����QP�ZKLFK�DUH
DVVRFLDWHG�ZLWK�WKH�$V2��±�DQG�$V2��±�UDGL�FDO�LRQV��UHVSHFWLYHO\��

)LJ�����$EVRUSWLRQ�VSHFWUD�RI�XQLUUDGLDWHG����
DQG�J�LUUDGLDWHG������*\������.'3�FU\VWDOV��

$�1�/HYFKHQNR���0HWKRGV�IRU�WKH�RSWLFDO�GHQVLW\����
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,VRWKHUPDO�DQQHDOLQJ�H[SHULPHQWV�FDUULHG
RXW�XVLQJ�(35�DQG�RSWLFDO�VSHFWURVFRS\�FRQ�
ILUPPDNH� LW� SRVVLEOH� WR� RSLWLPL]H� WKH� DQ�
QHDOLQJ� FRQGLWLRQV� RI� DUVHQLF�FRQWDLQLQJ
UDGLFDOV�� 7KH� DQQHDOLQJ� GXUDWLRQ� DW� GLIIHU�
HQW� WHPSHUDWXUHV� UHVXOWLQJ� LQ� WKH� UHVLGXDO
UDGLFDO�FRQFHQWUDWLRQ�QRW�H[FHHGLQJ������LV
SUHVHQWHG�LQ�7DEOH��
,W� LV� VHHQ� �)LJ����� WKDW� DIWHU� WKH� WZR�

VWDJH� LVRWKHUPDO� DQQHDOLQJ� DW� ���� DQG
����&�D�UHVLGXDO�DEVRUSWLRQ�UHPDLQV�DVVRFL�
DWHG� ZLWK� KROH�OLNH� FHQWHUV� >�@�� 7R� UHPRYH
LW�� KLJKHU� DQQHDOLQJ� WHPSHUDWXUH� �7DQ�a����&�� QHDU� WKH� SKDVH� WUDQVLWLRQ� DUH� UH�
TXLUHG�� ,Q� WKLV� FDVH�� WR� SUHYHQW� WKH� FU\VWDO
GDPDJH�� UDWKHU� FRPSOH[� DQQHDOLQJ� SURFH�
GXUHV�>�@�DUH�WR�EH�DSSOLHG�LQFOXGLQJ�WKH�ORZ
KHDWLQJ� RI� FU\VWDOV� ��Ü����� &�K��� VWHSZLVH
ORZHULQJ�RI�WKH�KHDWLQJ�UDWH�DV�DSSURDFKLQJ
WKH� LVRWKHUPDO� DQQHDOLQJ� WHPSHUDWXUH� DQG
WKUHH�OD\HU�VFUHHQLQJ�RI�VDPSOHV�
,QYHVWLJDWLRQ� RI� WKH� GHSHQGHQFHV� RI� WKH

UDGLDWLRQ�LQGXFHG�SDUDPDJQHWLF�GHIHFWV�UHOD�
WLYH�FRQFHQWUDWLRQ�RQ�WKH�WKHUPDO�DQQHDOLQJ
GXUDWLRQ� VKRZV� WKDW� WKH� WKHUPDO� WUHDWPHQW
SURYLGHV� D� FRPSOHWH� GHFD\� RI� WKH� H[WULQVLF
$V2��±� DQG� $V2��±� UDGLDWLRQ� GHIHFWV� FRQ�WULEXWLQJ� PDLQO\� WR� WKH� UDGLDWLRQ�LQGXFHG
RSWLFDO� DEVRUSWLRQ� DW� ���� DQG� ����QP��7KH
PHWKRG� GUDZEDFNV� FRQVLVW� LQ� WKDW� WKH� H[�
WULQVLF� UDGLDWLRQ� GHIHFWV� DSSHDU� DJDLQ� DIWHU
UHSHDWHG�LUUDGLDWLRQ�DQG�WKH�KHDW�WUHDWPHQW
DW� WHPSHUDWXUHV� XS� WR� ����&� LV� LQHIIHFWLYH
IRU� DQQHDOLQJ� RI� WKH� VHYHUDO� W\SHV� RI� KROH�
OLNH�FHQWHUV��
7KLV�ZRUN� VKRZ� WKDW� WKH� ODVHU�DQQHDOLQJ

UHVXOWV� LQ� GHVWUXFWLRQ� RI� UDGLDWLRQ�LQGXFHG
SDUDPDJQHWLF� FHQWHUV� WKDW� DEVRUE� OLJKW� DW
WKH�ODVHU�UDGLDWLRQ�ZDYHOHQJWK��

:KHQ� WKH� J�LUUDGLDWHG� ������� *\�� .'3
FU\VWDOV� DUH� LUUDGLDWHG� ZLWK� QLWURJHQ� ODVHU
�SRZHU� GHQVLW\�:� ����P:�°P�� DQG� ODVHU
IOXHQFH� )�a�����-�FP��� ZLWK� ���� QP� JHQ�
HUDWLRQ� ZDYHOHQJWK� JHWWLQJ� � WR� WKH� DEVRUS�
WLRQ� EDQG� RI� WKH� $V2��±� UDGLFDO�� WKH� (35VLJQDO� IURP�$V2��±� UDGLFDOV� GHFUHDVHV� E\� DIDFWRU� RI� ��� 7KH� KLJKHU� :� DQG� )� YDOXHV
UHVXOW�LQ�WKH�GLVDSSHDUDQFH�RI�WKH�(35�VSHF�
WUXP�RI� WKH�$V2��±� UDGLFDO��7KH�DEVRUSWLRQEDQG�SHDNHG�DW�����QP�DVVRFLDWHG�ZLWK� WKH
UDGLFDO�GLVDSSHDUV�
8QIRUWXQDWHO\�� RQO\� VHYHUDO� W\SHV� RI� WKH

UDGLDWLRQ� GHIHFWV� GLVDSSHDU� DIWHU� WKH� QLWUR�
JHQ�ODVHU�WUHDWPHQW�DV�IROORZV�IURP�WKH�(65
VSHFWUD�� 3HUKDSV� WKH� XVH� RI� ODVHUV� ZLWK
KLJKHU� IUHTXHQFLHV� LV� UHTXLUHG� WR� HOLPLQDWH
RWKHU� W\SHV� RI� GHIHFWV�� +RZHYHU�� WKLV� PD\
FDXVH� WKH� IRUPDWLRQ� RI� UDGLDWLRQ� GHIHFWV�
)RU� H[DPSOH�� LUUDGLDWLRQ� RI� .'3� FU\VWDOV
ZLWK� WKH� IRXUWK� KDUPRQLF� RI� D� QHRG\PLXP
ODVHU� �O� ����� QP�� FDXVHV� WKH� IRUPDWLRQ� RI
WKH�KROH�OLNH�FHQWHUV�>�@��
$W�LUUDGLDWLRQ�RI�.'3�FU\VWDOV�ZLWK�HOHF�

WURQV� DQG� J�UD\V�� WKH� LQWHQVLW\� GHFUHDVH� RI
WKH� UDGLDWLRQ�LQGXFHG� RSWLFDO� EDQG� DW
����QP�ZDV� � REVHUYHG�VWDUWLQJ� IURP�D�FHU�
WDLQ�LUUDGLDWLRQ�GRVH�>������@��+RZHYHU��WKLV
UDGLDWLRQ� HIIHFW� ZDV� QRW� HVWDEOLVKHG� WR� EH
FRQQHFWHG� ZLWK� VSHFLILF� GHIHFW� W\SHV� RI� UD�
GLDWLRQ�GHIHFWV�
7KH� KLJK� J�LUUDGLDWLRQ� GRVHV� ����Ü

����*\��XVHG�LQ�WKLV�ZRUN�SURYLGH�WKH�FRP�
SOHWH� GLVDSSHDUDQFH� RI� VHYHUDO� DEVRUSWLRQ
EDQGV� LQ� .'3�� 7KLV� SKHQRPHQRQ� KDV� EHHQ
IRXQG�WR�EH�FRQQHFWHG�ZLWK�WKH�GHFD\�RI�WKH
$V2��±� DQG� $V2��±� UDGLFDOV� DQG� +&�� DQG+&�� KROH�OLNH� FHQWHUV� >����@��$�FRQVLGHUDEOH
LQFUHDVH� LQ� WKH� RSWLFDO� WUDQVSDUHQF\� WDNHV
SODFH� DW� WKH� GRVHV� FRUUHVSRQGLQJ� WR� WKH
$V2��±� UDGLFDO� GLVDSSHDUDQFH�� 7KLV� HIIHFWDVVRFLDWHG� ZLWK� WKH� WUDQVIRUPDWLRQ� RI
SDUDPDJQHWLF�FHQWHUV�>�Ü�@�LV�DSSOLHG�LQ�WKH
PHWKRG� RI� LRQL]LQJ� UDGLDWLRQ� WUHDWPHQW� RI
FU\VWDOV� >��@�� ,Q�WKLV�PHWKRG��WKH�QHFHVVDU\
LUUDGLDWLRQ�GRVH�'F��D�FULWLFDO�GRVH��LV�GHWHU�PLQHG�E\�PHDQV�RI�(35�PHDVXUHPHQWV��7KH

)LJ����� $EVRUSWLRQ� VSHFWUD� RI� J�LUUDGLDWHG
�����*\��.'3� VLQJOH� FU\VWDO� SULRU� WR� ���� DQG
DIWHU� ���� WKHUPDO� WUHDWPHQW� DW� ����&� ��� K�
DQG�����&����K��

7DEOH�� 'XUDWLRQV� �PLQ�� RI� WKHUPDO� DQQHDO�
LQJ� RI� IUHH� UDGLFDOV� LQ� J�LUUDGLDWHG� .'3
VLQJOH�FU\VWDOV��

7\SH�RI
IUHH

UDGLFDO
7HPSHUDWXUH�RI�WKHUPDO�WUHDWPHQW���&
��� ��� ��� ��� ���

$V2��± ���� ��� ��� �� ��
$V2��± Ü Ü Ü !��� ���
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FULWLFDO� GRVH� FRUUHVSRQGV� WR� WKH� GLVDSSHDU�
DQFH� RI� WKH� $V2��±� UDGLFDO� EDQGV�� 7KH� 'F�WKDW� GHSHQGV� RQ� WKH� FU\VWDO� JURZWK� FRQGL�
WLRQV� DQG� WKH� LPSXULW\�FRPSRVLWLRQ�� LV� VSH�
FLILF�IRU�HDFK�LQGLYLGXDO�VHULHV�RI�FU\VWDOV�
7KH� ORQJ�ZDYH� ZLQJ� RI� WKH� ���� QP� DE�

VRUSWLRQ� EDQG� RYHUODSV� SDUWLDOO\� WKH� YLVLEOH
VSHFWUDO�UDQJH��7KHUHIRUH��WKH�EOHDFKLQJ�HI�
IHFW�FDQ�EH�REVHUYHG�YLVXDOO\�DW�VRPH�FRQGL�
WLRQV� RI� WKH� LUUDGLDWLRQ��� 7KH� WUDQVSDUHQW
XQLUUDGLDWHG� VDPSOHV� RI� .'3� FU\VWDOV� DF�
TXLUH�SDOH� \HOORZ� FRORXU� DW�D�GRVH� RI� DERXW
����*\��EXW� WKH\�EHFRPH�WUDQVSDUHQW�DJDLQ
DIWHU�WKH�LRQL]LQJ�UDGLDWLRQ�WUHDWPHQW�DW�'FGRVH��$IWHU�WKH�WUHDWPHQW��WKH�FU\VWDO�WUDQV�
SDUHQF\� DSSURDFKHV� WKDW� RI� XQLUUDGLDWHG
FU\VWDOV� LQ� WKH� YLVLEOH� DQG� ORQJ�ZDYH� 89
VSHFWUDO�UDQJH��)LJ�����
7KH� RSWLFDO� FKDUDFWHULVWLFV� RI� WKH� UDGLD�

WLRQ�WUHDWHG�FU\VWDOV�EHFRPH�UDGLDWLRQ�VWDEOH
EHFDXVH� WKH� RSWLFDO� GHQVLW\� FKDQJHV� YHU\
VORZO\�DW�LUUDGLDWLRQ�LQ�WKH�ZLGH�GRVH�UDQJH�
6R��VXFK�FU\VWDOV�FDQ�EH�XVHG�LQ�WKH�GHYLFHV
RSHUDWHG�XQGHU�LUUDGLDWLRQ�
7KH� J�UD\V� DUH� PRVW� SUHIHUDEOH� IRU� WKH

LRQL]LQJ� UDGLDWLRQ� WUHDWPHQW�� 7KLV� NLQG� RI
UDGLDWLRQ� GRHV� QRW� LQIOXHQFH� HVVHQWLDOO\� WKH
FU\VWDO� ODWWLFH��ZKLOH� D� FRUSXVFXODU� LUUDGLD�
WLRQ� VXFK� DV� SURWRQ� RQH� PD\� GDPDJH� WKH
FU\VWDO�VXUIDFH�>�@��
7KH� LRQL]LQJ� UDGLDWLRQ� WUHDWPHQW� LV� UHD�

VRQDEOH�LQ�WKH�FDVH�RI�ORZ�DUVHQLF�FRQFHQWUD�
WLRQV� LQ� WKH� FU\VWDOV�� ,Q� WKLV� FDVH�� WKH
$V2��±� FHQWHUV� GHFD\� DW� UDWKHU� ORZ� GRVHVZKLFK� GR� QRW� GHWHULRUDWH� HVVHQWLDOO\� WKH
FU\VWDO�TXDOLW\�
)RU� WKH� LQYHVWLJDWHG� .'3� VDPSOHV�� WKH

J�UD\�'F�GRVH�ZDV�������*\��7KH�IOXHQFHV�RIHOHFWURQV� �(� ���0H9��DQG�QHXWURQV� �DW�WKH�DF�
FRPSDQ\LQJ� J�LUUDGLDWLRQ�� GHWHUPLQHG� E\� H[�
WUDSRODWLQJ�WKH�GRVH�GHSHQGHQFHV�RI�UDGLFDO�UHOD�
WLYH� FRQFHQWUDWLRQ� >��@� ZHUH�)°H�!��������°PÜ�
DQG�)°Q�!��������°PÜ���UHVSHFWLYHO\�
7KH� DGYDQWDJH� RI� WKH� LRQL]LQJ� UDGLDWLRQ

WUHDWPHQW� LV� WKH� SRVVLELOLW\� WR� REWDLQ� WKH
.'3�FU\VWDOV�ZLWK�WKH�UDGLDWLRQ�VWDEOH�VSHF�
WUDO� FKDUDFWHULVWLFV�� 7KH�PHWKRG� GUDZEDFNV
FRQVLVW� LQ� WKDW� WKH� PHWKRG� FDQ� EH� DSSOLHG
RQO\� WR� SHUIHFW� DQG� SXUH� HQRXJK� FU\VWDOV�
DQG� WKH� RSWLFDO� DEVRUSWLRQ� GRHV� QRW� GLVDS�
SHDU� FRPSOHWHO\� LQ� WKH� ����O�����QP
UDQJH�ZKLOH�LQFUHDVLQJ�DW�O�����QP�
7KXV��WKH�WKHUPDO��ODVHU�DQG�LRQL]LQJ�UD�

GLDWLRQ�WUHDWPHQWV�UHGXFH�WKH�FRQFHQWUDWLRQ
RI�UDGLDWLRQ�LQGXFHG�GHIHFWV�DQG�WKH�RSWLFDO
DEVRUSWLRQ�DVVRFLDWHG�ZLWK�WKRVH�LQ�WKH�LUUD�
GLDWHG�.'3� VLQJOH� FU\VWDOV� FRQWDLQLQJ� DUVH�
QLF� LPSXULW\�� 7KH� FKRLFH� RI� RQH� RU� RWKHU

WUHDWPHQW� PHWKRG� GHSHQGV� RQ� WKH� VSHFLILF
DSSOLFDWLRQ� RI� WKH� FU\VWDOV�� 7KH� LVRWKHUPDO
WUHDWPHQW�UHGXFHV�WKH�FRQFHQWUDWLRQ�RI�PRVW
W\SHV� RI� WKH� UDGLDWLRQ� GHIHFWV� FRQWULEXWLQJ
WR� WKH� RSWLFDO� DEVRUSWLRQ�� +RZHYHU�� WKRVH
DSSHDU�DJDLQ�DIWHU�UHSHDWHG�LUUDGLDWLRQ��7KH
ODVHU� WUHDWPHQW� DW� SRZHU� GHQVLW\� EHORZ� WKH
ODVHU� GDPDJH� WKUHVKROG� GHFUHDVHV� WKH� FRQ�
FHQWUDWLRQ�RI�GHIHFWV�UHVSRQVLEOH�IRU�WKH�DE�
VRUSWLRQ� EDQGV� FRLQFLGHQW� ZLWK� WKH� ODVHU
ZDYHOHQJWK��+RZHYHU�� LW� LV� WR� WDNH� LQWR�DF�
FRXQW� WKDW� VKRUW�ZDYH� ODVHU� LUUDGLDWLRQ
�O�d�����QP��UHVXOWV�LQ�IRUPDWLRQ�RI�UDGLD�
WLRQ� GHIHFWV� LQFUHDVLQJ� WKH� RSWLFDO� DE�
VRUEWLRQ�LQ�FU\VWDOV��7KH�PRVW�HIIHFWLYH�ZD\
WR� HQKDQFH� WKH� UDGLDWLRQ� VWDELOLW\� RI� WKH
FU\VWDO�RSWLFDO�FKDUDFWHULVWLFV�LV�WKH�LRQL]LQJ
UDGLDWLRQ�WUHDWPHQW�ZKLFK�FDQ�EH�DSSOLHG�WR
FU\VWDOV�ZLWK�D�ORZ�FRQFHQWUDWLRQ�RI�GHIHFWV
�1a�����FPÜ���� 7KH�PHWKRG� FDQ� EH� XVHG� WR
UHGXFH�WKH�UDGLDWLRQ�LQGXFHG�RSWLFDO�DEVRUS�
WLRQ�DW�WKH�ZDYHOHQJWKV�RI��O�!�����QP�

$FNQRZOHGJPHQW�� $XWKRU� WKDQNV� VLQ�
FHUHO\� DFDGHPLFLDQ�RI�1$6�RI�8NUDLQH�SUR�
IHVVRU�9�0�6KXOJD�IRU�KHOSIXO�GLVFXVVLRQ�

5HIHUHQFHV
� ���9�0�3X]LNRY��9�,�6DOR��0�,�.RO\EDHYD� HW� DO��

.'3�'.'3� 6LQJOH� &U\VWDOV� IRU� +LJK�3RZHU
/DVHUV��*URZLQJ��3URSHUWLHV��$SSOLFDWLRQV��,Q�
VWLWXWH� IRU� 6LQJOH� &U\VWDOV� 3XEO��� .KDUNLY
�������>LQ�5XVVLDQ@��

� ���(�9�3HVKLNRY�� 5DGLDWLRQ� (IIHFWV� LQ� )HUURHOHF�
WULFV��)$1�3XEO���7DVKNHQW��������>LQ�5XVVLDQ@�

� ���1�6�'DODO�� -�1�+HUDN�� &�$�0F'RZHOO�� &KHP�
3K\V��/HWW�����������������

� ���1�<�*DUFHV�� 5�7�6WHYHQV�� /�(�+DOOLEXUWRQ� HW
DO���-��$SSO��3K\V������������������

)LJ����� $EVRUSWLRQ� VSHFWUD� RI� J�LUUDGLDWHG
�����*\��.'3� VLQJOH� FU\VWDO� SULRU� WR� ���� DQG
DIWHU� ���� LRQL]LQJ� UDGLDWLRQ� WUHDWPHQW� ZLWK
J�UD\��������*\��
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� ���$�1�/HYFKHQNR�� ,�0�3ULWXOD�� 9�0�6KXOJD� HW
DO���LQ��3URF��RI�&$2/�������$OXVKWD��8NUDLQH
��������S�����

� ���$�1�/HYFKHQNR�� 9�0�6KXOJD�� ,�0�3ULWXOD� HW
DO��� 9LVQ\N� .K18� 1R������ 5DGLRIL]\ND� WD
(OHFWURQLND��,VVXH���������������>LQ�5XVVLDQ@�

� ���$�1�/HYFKHQNR�� 9�0�6KXOJD�� =K��3ULNO��6SHFWU��
���������������

� ���$�1�/HYFKHQNR�� 9�0�6KXOJD�� $�2�'RURVKHQNR�
)L]��7YHUG��7HOD������������������

� ���9�0�6KXOJD��$�1�/HYFKHQNR��8NU��)L]��=K������
������������

����$�1�/HYFKHQNR�� 9�0�6KXOJD�� ,�0�3ULWXOD� HW
DO��� LQ�� 3URF��RI� /)10������� .KDUNLY�
8NUDLQH���������S����

����9�9�$]DURY�� /�9�$WURVKFKHQNR�� 0�,�.RO\�
EDHYD�HW�DO���)L]��L�.KLP��2EUDE��0DWHU���1R���
����������

����*�1�3LURJRYD�� <X�9�9RURQLQ�� 9�(�.ULWVND\D
HW� DO��� ,]Y��$1� 6665�� 6HU��1HRUJ��0DWHU��� ���
�����������

����/�'�$OILPRYD�� <X�1�9HOLNKRY�� 2�9�'HPLU�
VND\D�� 9\VRNRFKLVW\H� YHVKFKHVWYD�� 1R���� ���
�������>LQ�5XVVLDQ@�

����9�0�6KXOJD�� $�1�/HYFKHQNR�� 8665�$XWKRU�V
&HUW�������������������
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