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SRZHU�ZHUH� IRXQG�� ,W� LV� DUJXHG� WKDW� WKH� REWDLQHG�UHVXOWV� �D�� VXJJHVW� D�QRYHO�PHWKRG� IRU
HYDOXDWLRQ�RI�KHOLFDO� WZLVWLQJ�SRZHU��HVSHFLDOO\�XVHIXO�IRU�GRSDQWV�RI�ZHDN�FKLUDOLW\��DQG
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'LVVROXWLRQ� RI� VPDOO� DPRXQWV� RI� FKLUDO
GRSDQWV� LQ�QHPDWLF� OLTXLG� FU\VWDOV� �1/&�� LV
NQRZQ� WR� UHVXOW� LQ� IRUPDWLRQ� RI� WKH
FKROHVWHULF�PHVRSKDVH�� FKDUDFWHUL]HG�E\� WKH
SUHIHUUHG� RULHQWDWLRQ� RI� WKH� ORQJ� D[HV� RI
DQLVRPHWULF� PROHFXOHV� GLUHFWRU� Q�� URWDWLQJ
DORQJ� WKH� KHOL[� D[LV�� 7KH� WZLVWLQJ� VHQVH� RI
WKH� FKROHVWHULF� KHOL[� FDQ� EH� ULJKW�� RU� OHIW�
KDQGHG�� GHSHQGLQJ� XSRQ� WKH� QDWXUH� RI� FKL�
UDO� GRSDQWV� DQG� WKH� PROHFXODU� LQWHUDFWLRQ

EHWZHHQ� FKLUDO� GRSDQWV� DQG� 1/&� VROYHQW
PROHFXOHV��)RU�WKH�FKROHVWHULF�SKDVH�LQGXFHG
E\�D�FKLUDO�FRPSRXQG�ZLWK�FRQFHQWUDWLRQ�F�
WKH� ZDYHQXPEHU� LV� ZULWWHQ� DV�� T�� ��SE�F�ZKHUH�E�LV�WKH�KHOLFDO�WZLVWLQJ�SRZHU��+73�
RI� WKH� GRSDQW� >�Ü�@�� ,Q� WKLV� SDSHU�� PDLQ
DWWHQWLRQ�LV�SDLG�WR�WKH�GHWHUPLQDWLRQ�RI�WKH
WZLVWLQJ�VHQVH�DQG�+73�RI�FKROHVWHULF�KHOL[
LQGXFHG� LQ� QHPDWLFV� E\� YDULRXV� FKLUDO
GRSDQWV�
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,W� LV�NQRZQ�WKDW� WKH�KHOLFDO� VWUXFWXUH�RI
FKROHVWHULF� OLTXLG� FU\VWDOV� �&K/&V�� FDQ� JLYH
ULVH� WR�YDULRXV�G\QDPLFDO� HIIHFWV��7KH� ILUVW
G\QDPLFDO� H[SHULPHQW� UHSRUWHG� LQ� OLTXLG
FU\VWDO� SK\VLFV� ZDV� WKH� /HKPDQQ� URWDWLRQ�
ZKHQ� WKH� WHPSHUDWXUH� JUDGLHQW� SDUDOOHO� WR
WKH� FKROHVWHULF� KHOL[� D[LV� FDXVHG� XQLIRUP
URWDWLRQ� RI� WKH� GLUHFWRU� VWUXFWXUH� LQ� D
FKROHVWHULF�OLTXLG�FU\VWDOOLQH�GURSOHW�>�@��
/DWHU��LW�ZDV�VKRZQ�WKDW�WKH�URWDWLRQ�HI�

IHFW�FRXOG�EH�REWDLQHG�XVLQJ�D�VWDWLF�HOHFWULF
ILHOG� LQVWHDG� RI� WKH� WHPSHUDWXUH� JUDGLHQW�
ZLWK� DQ� H[WHUQDO� HOHFWULF� ILHOG� DSSOLHG� WR� D
FKROHVWHULF� GURSOHW� >�@�� UHVXOWLQJ� LQ� WKH� VR�
FDOOHG� �HOHFWURPHFKDQLFDO� HIIHFW�� RI
/HKPDQQ�V�URWDWLRQ�
5HFHQWO\��D�FRKHUHQW�SUHFHVVLRQ�RI�FKLUDO

PROHFXOHV� IRUPLQJ� D� /DQJPXLU� PRQROD\HU
VSUHDG�RQ�JO\FHURO�VXUIDFH�KDV�EHHQ�UHSRUWHG
>�@��7KH�FRKHUHQW�URWDWLRQDO�PRWLRQ�RI�FKLUDO
PROHFXOHV� LQ� WKH� PRQROD\HU� ZDV� DWWULEXWHG
WR� WKH� GLIIHUHQFH� LQ� WKH� FKHPLFDO� SRWHQWLDO
RI� ZDWHU� PROHFXOHV� WUDQVIHUUHG� DFURVV� WKH
DLU�OLTXLG�LQWHUIDFH��,Q�WKH�DXWKRU�V�RSLQLRQ�
WKH� URWDWLRQ� HIIHFW� RI� FKLUDO�PROHFXOHV� WKDW
IRUPHG� WZR�GLPHQVLRQDO� OLTXLG� FU\VWDOV� FDQ
EH� UHJDUGHG� DV� D� PRQRPROHFXODU�OD\HU� DQD�
ORJXH�RI�/HKPDQQ�V�HIIHFW�
$�IHZ�\HDUV�DJR��ZH�REVHUYHG��RQ�WKH�UHDO

WLPH�VFDOH��WKH�URWDWLRQDO�PRWLRQ�RI�D�VPDOO
VWHURLG� VLQJOH� FU\VWDO� RQ� D� QHPDWLF� GURSOHW
GXULQJ�LWV�GLVVROXWLRQ�DQG�DFFRPSDQ\LQJ�LQ�
GXFWLRQ�RI�WKH�FKROHVWHULF�SKDVH�>�����@��7KH
GLVFRYHUHG�HIIHFW�ZDV�FRQVLGHUHG�DV�DQ�DQD�
ORJXH�RI�WKH�/HKPDQQ�URWDWLRQ��ZLWK�DQ�HYL�
GHQFH� RI� WKH� FRQFHQWUDWLRQ� JUDGLHQW� RI� FKL�
UDO� PROHFXOHV� DORQJ� WKH� IXOO� WKLFNQHVV� RI� D
QHPDWLF�GURSOHW�
,Q�WKLV�ZRUN��RXU�VWXGLHV�RI�WKH�HIIHFW�RI

URWDWLRQ� RI� VLQJOH� FU\VWDO� RI� FKLUDO� GRSDQWV
DW�WKH�WRS�RI�D�QHPDWLF�GURSOHW�>�����@�ZHUH
H[WHQGHG�WR�LQFOXGH�FKLUDO�VXEVWDQFHV�RI�GLI�
IHUHQW� FKHPLFDO� QDWXUH� DQG� GLIIHUHQW� +73
YDOXHV� �LQFOXGLQJ�QRQ�FKLUDO� VXEVWDQFHV��� DV
ZHOO�DV�QHPDWLF�VROYHQWV�ZLWK�GLIIHUHQW�PDF�
URVFRSLF�SURSHUWLHV��
7R� SURYH� WKDW� WKH� URWDWLRQ� HIIHFW� RE�

VHUYHG�LQ�>�����@�LV�D�JHQHUDO�IHDWXUH�IRU�DOO
FKLUDO� GRSDQWV�� ZH� XVHG� YDULRXV� NLQGV� RI
FKLUDO� GRSDQWV�ZLWK� VWHURLG� DQG�QRQ�VWHURLG
PROHFXODU� VWUXFWXUHV�� $V� VWHURLG� FKLUDO
GRSDQWV�� ZH� XVHG� FKROHVWHURO� GHULYDWLYHV�
1RQ�VWHURLG� FKLUDO� VXEVWDQFHV� ZHUH� UHSUH�
VHQWHG�E\� WZR�SDLUV�RI�HQDQWLRPHUV�Û�=/,�
����� �6�������� =/,������ �5������� DQG�=/,�
����� �6������� =/,������ �5������ SUHVHQWHG
E\� 0HUFN�� ��6�����FDPSKRU� DQG� /�PHQWKRO
SUHVHQWHG� E\� (QDPLQH� /WG�� DQG� FKURPHQR�
>����T@��DFULGLQHV��&$��>��@�

1RQ�FKLUDO�GRSDQWV�XVHG�IRU�UHIHUHQFH�H[�
SHULPHQWV�FDUULHG�RXW�XQGHU�WKH�VDPH�FRQGL�
WLRQV� LQFOXGHG�EHQ]RSKHQRQH�� LPLGD]ROH�DQG
�r��FDPSKRU�IURP�(QDPLQH�/WG��DQG�PHWK\O
UHG� �05���DV�ZHOO� DV�QRQ�FKLUDO�VROLG�VLQJOH
FU\VWDOV� JURZQ� IURP� ������ HTXLPRODU� PL[�
WXUH�RI�5�����DQG�6�����
$OO� FKLUDO� DQG� QRQ�FKLUDO� GRSDQWV� ZHUH

UHFU\VWDOOL]HG� XQGHU� DSSURSULDWHO\� FKRVHQ
FU\VWDOOL]DWLRQ� FRQGLWLRQV� WR� IRUP� URG�OLNH
�SULVPRLGDO��FU\VWDOV�RI�VLPLODU�VKDSH��ZKLFK
VKRXOG� KDYH� PDGH� WKH� REVHUYDWLRQ� RI� URWD�
WLRQ� HIIHFW� HDVLHU� DQG� FRUUHFW�� EXW� RQO\� IRU
WZR� SDLUV� RI� HQDQWLRPHUV� REWDLQHG� IURP
0HUFN� WKH� URG�OLNH� FU\VWDOV�ZHUH� RI� QHHGOH�
VKDSHG��7KH�RYHUDOO�GLPHQVLRQV�RI�WKH�FU\V�
WDOV� ZHUH� ���y���� PP� �OHQJWK�� DQG
����y����PP��ZLGWK���7KH�PD[LPXP�RI�WKH
VL]H� GLVWULEXWLRQ� RI� SULVPRLGDO� FU\VWDOV� RI
FKROHVWHURO� GHULYDWLYHV� DIWHU� UHFU\VWDOOL]D�
WLRQ�FORVHO\�FRUUHVSRQGV�WR�WKH�FU\VWDOV�ZLWK
RYHUDOO�GLPHQVLRQV����u����PP���
7KH�VLQJOH�FU\VWDO�VDPSOHV�ZHUH�GLVVROYHG

LQ� QHPDWLFV� ��PHWKR[\EHQ]\OLGHQH����EXW\�
ODQLOLQH� �0%%$�� DQG� ��Q�SHQW\O����F\DQR�
ELSKHQ\O� ��&%�� �0HUFN�� *HUPDQ\��� ZKLFK
KDG� GLIIHUHG� URWDWLRQDO� YLVFRVLW\� J�� YDOXHV�QDPHO\�J�� �������P3D�V�DW����&�IRU�0%%$DQG� J�� ������P3D�V� DW� ���&� IRU� �&%� >�����@�� 7KH� FKRLFH� RI� WKHVH� QHPDWLFV� ZDV� DOVR
VXJJHVWHG�E\� WKHLU� H[WHQVLYHO\�UHSRUWHG�XVH
IRU�LQGXFWLRQ�RI�KHOLFDO�WZLVWLQJ�>�������@�
7R� GHWHUPLQH� RI� WKH� KHOLFDO� WZLVWLQJ

SRZHU� �+73�� YDOXH� RI� FKLUDO� GRSDQGV� ZH
XVHG� WKH� ZHOO�NQRZQ� &DQR�*UDQGMHDQ
PHWKRG�� 7R� GHWHUPLQH� WKH� VHQVH� RI� WKH
FKROHVWHULF� KHOL[� LQGXFHG� E\� FKLUDO� GRSDQGV
LQ�QHPDWLFV�ZDV�DSSOLHG�WKH�&DQR�*UDQGMHDQ
PHWKRG�EDVHG�RQ� WKH�FRORXU�VKLIW�RI�VWULSHV
LQ� D� ZHGJH�OLNH� /&� FHOO� >��@�� 7KH� WZLVWLQJ
VHQVH�RI�WKH�FKROHVWHULF�KHOL[�LV�HDVLO\�GHWHU�
PLQHG�� QDPHO\�� LI� WKH� FRORXU� VWULSHV� DUH
VKLIWHG� WRZDUGV� WKH� RULJLQ� RI� WKH� ZHGJH
XSRQ� FORFNZLVH� URWDWLRQ� RI� WKH� SRODUL]HU�
WKHQ� WKH� FKROHVWHULF� KHOL[� LV� ULJKW�KDQGHG
�RU� SOXV� ����� DQG� YLFH� YHUVD� �VHH
KWWS���ZZZ�LRS�NLHY�XD�aJYR]GRYVN\\�6FKHGXOHB
0RYLHV�KWP�>GRZQORDG�PRYLH�@���
7KH�GLVVROXWLRQ�SURFHVV�RI�VLQJOH�FU\VWDOV

RI� FKLUDO� DQG�QRQ�FKLUDO� GRSDQWV�RQ� WKH�QH�
PDWLF�GURSOHWV�ZDV�VWXGLHG�DW�WKH�URRP�WHP�
SHUDWXUH� E\� XVLQJ� RQ� RSWLFDO� PLFURVFRSH�
EDVH�� 7KH� QHPDWLF� GURSOHW� ZDV� GHSRVLWHG
RQWR� WKH� JODVV� VXEVWUDWH� E\� WKH� WXEH� FDSLO�
ODU\��$IWHU�GHSRVLWLRQ�WKH�GURSOHW�ZDV�IRUP�
LQJ� D� VHJPHQW� ZLWK� RYHUDOO� GLPHQVLRQV
�y��PP�GLDPHWHU�DQG��y����PP�KHLJKW��$W
WKH� WRS� RI� D� QHPDWLF� GURSOHW� ZH� REVHUYHG�LQ

,�$�*YR]GRYVN\\��/�1�/LVHWVNL���5RWDWLRQ�RI�VLQJOH����
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PLFURVFRSH� WKH� GLVFOLQDWLRQ� ZDOOV�� ZKLFK� GLV�
DSSHDUHG� LQ� D� VKRUW� WLPH� �DERXW� �Ü�� PLQ�
�VHH�KWWS���ZZZ�LRS�NLHY�XD�aJYR]GRYVN\\�6FKHG�
XOHB� 0RYLHV�KWP� >GRZQORDG� PRYLH�@��� $IWHU
WKLV�SURFHGXUH�WKH�VLQJOH�FU\VWDO�ZDV�SODFHG
DW�WKH�WRS�RI�WKH�QHPDWLF�GURSOHW��7KH�GLVVR�
OXWLRQ�RI�WKH�FU\VWDO�ZDV�REVHUYHG�E\�YLVXDO
PHWKRG� WKURXJK� WKH� SRODUL]LQJ� PLFURVFRSH
RU�UHFRUGHG�XVLQJ�D�&&'�FDPHUD��,Q�RUGHU�WR
GHWHUPLQH� WKH� DQJXODU� YHORFLW\� RI� URWDWLRQ
RI�WKH�VLQJOH�FU\VWDO��DQ�H\HSLHFH�ZLWK�DQJX�
ODU�VFDOH�DQG�D�VWRSZDWFK�ZHUH�XVHG�
7KH� WZLVWLQJ� VHQVH� RI� WKH� LQGXFHG

FKROHVWHULF� KHOL[� DQG� +73� YDOXHV� RI� FKLUDO
GRSDQWV�DUH�VKRZQ�LQ�7DEOH���
)RU�DOO�FKLUDO�GRSDQWV��WKH�URWDWLRQDO�PR�

WLRQ� RI� FU\VWDOV� ZDV� VLPLODU� WR� WKH� SUH�
YLRXVO\� UHSRUWHG� SLFWXUH� >��@�� 7KH� GLVVROX�
WLRQ� RI� FU\VWDOV� RI� WKH� FKLUDO� GRSDQWV� ZLWK
VWHURLG� PROHFXODU� VWUXFWXUHV� ZDV� DFFRPSD�
QLHG� E\� WKH� FRXQWHUFORFNZLVH� URWDWLRQ�� 7KH
FRUUHODWLRQ�EHWZHHQ�WKH�GLUHFWLRQ�RI�URWDWLRQ
DQG� KHOL[� VHQVH� RI� WKH� LQGXFHG� FKROHVWHULF
SKDVH�ZDV�REVHUYHG��,Q�WKH�FDVH�RI�QRQ�VWHU�
RLG� FKLUDO� GRSDQWV�� WKH� RSSRVLWH� GLUHFWLRQV
RI� URWDWLRQ� RI� WKH� GLVVROYLQJ� FU\VWDOV� ZHUH
DOVR� REWDLQHG�� 6R�� IRU� WKH� HQDQWLRPHU� SDLU
6�����DQG�5������RU�6������DQG�5�������WKH
FRXQWHUFORFNZLVH�DQG�FORFNZLVH�URWDWLRQV�ZHUH
REVHUYHG�� UHVSHFWLYHO\� �VHH� IRU� H[DPSOH

KWWS���ZZZ�LRS�NLHY�XD�aJYR]GRYVN\\�6FKHGXOHB
0RYLHV�KWP� >GRZQORDG� PRYLH�@�� >GRZQORDG
PRYLH�@���,Q�WKLV�UHVSHFW�WKH�REVHUYHG�FRUUH�
ODWLRQ� EHWZHHQ� WKH� URWDWLRQ� GLUHFWLRQV� RI
FU\VWDOV� DQG� WZLVWLQJ� VHQVH� RI� WKH
FKROHVWHULF�KHOL[�LQGXFHG�E\�WKHVH�HQDQWLRP�
HUV�LV�D�EHKDYLRU�YHU\�VLPLODU�WR�WKH�PROHFX�
ODU� SUHFHVVLRQ� REVHUYHG� E\� 7DEH� DQG� <RN�
R\DPD�IRU�/DQJPXLU�PRQROD\HUV�IURP�FKLUDO
GRSDQWV� �5��232%� DQG� �6��232%� >�@�� 0DG�
KXVXGDQD� DQG� 3UDWLEKD� >�@� KDYH� DOVR� RE�
VHUYHG� D� UHYHUVDO� RI� WKH� URWDWLRQDO� PRWLRQ
IRU� WKH� RSSRVLWH� KDQG� RI� WKH� KHOL[� IRU
/HKPDQQ�HIIHFW�LQ�DQ�H[WHUQDO�HOHFWULF�ILHOG
IRU� FKROHVWHULF� GURSOHWV� VXUURXQGHG� E\� WKH
LVRWURSLF�PHGLXP� LQ� D� ELSKDVLF� UHJLRQ�QHDU
WKH�FKROHVWHULF�LVRWURSLF�SKDVH�WUDQVLWLRQ�
,W�PD\� EH� DVVXPHG� WKDW� LI� WKH� HIIHFW� RI

URWDWLRQ�LV�UHODWHG�WR�FKLUDOLW\�RI�WKH�GRSDQW
PROHFXOHV�� WKHQ� QR� URWDWLRQ� RI� VLQJOH� FU\V�
WDOV� RI� QRQ�FKLUDO� FRPSRXQGV� ZLOO� EH� RE�
VHUYHG��7R�YHULI\�WKLV��ZH�GLVVROYHG�YDULRXV
QRQ�FKLUDO� GRSDQWV� DW� WKH� WRS� RI� QHPDWLF
GURSOHWV� XQGHU� WKH� VDPH� FRQGLWLRQV�� ,W� LV
NQRZQ� WKDW� VLQJOH� FU\VWDO� IRUPHG� IURP� D
������HTXLPRODU�PL[WXUH�RI�WZR�HQDQWLRPHUV
5�����DQG�6������DV�ZHOO� DV� VLQJOH� FU\VWDOV
RI� �r��FDPSKRU� FRQWDLQLQJ� DQ� ������ HTXLPR�
ODU�PL[WXUH�RI���5������DQG���6�����FDPSKRU
DUH� QRQ�FKLUDO�� ,Q� RXU� REVHUYDWLRQV� XVLQJ�D

7DEOH����$QJXODU�YHORFLW\�DQG�GLUHFWLRQ�RI�URWDWLRQ�RI�VPDOO�FU\VWDOV�RI�FKLUDO�GRSDQWV�XQGHU�WKHLU
GLVVROXWLRQ�DW�WKH�WRS�RI�D�QHPDWLF�GURSOHW��0%%$���&%���KHOLFDO�WZLVWLQJ�SRZHU�DQG�VHQVH�RI�WKH
FKROHVWHULF�KHOL[�LQGXFHG�E\�WKH�FKLUDO�GRSDQWV

&KLUDO�GRSDQWV +73���PP�ZW����Ü� $QJXODU�YHORFLW\�Z�����V 5RWDWLRQ�GLUHFWLRQ
0%%$ �&% 0%%$ �&% 0%%$

&KROHVWHURO Ü������ Ü������ ���� ��� FRXQWHUFORFNZLVH
&KROHVWHURO�FKORULGH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
&KROHVWHURO�LRGLGH Ü������ Ü������ ���� ��� FRXQWHUFORFNZLVH
&KROHVWHURO�DFHWDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH

7KLRFKROHVWHURO�SURSLRQDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
&KROHVWHURO�EXW\UDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
&KROHVWHURO�YDOHUDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
&KROHVWHURO�FDSURDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
&KROHVWHURO�HQDQWDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH

&KROHVWHURO�SHODUJRQDWH Ü������ Ü������ ����� ���� FRXQWHUFORFNZLVH
6������=/,����� QRW�PHDVXUHG Ü����� QRW�PHDVXUHG ���� FRXQWHUFORFNZLVH
5������=/,������ QRW�PHDVXUHG ������� QRW�PHDVXUHG ���� FORFNZLVH
6�������=/,������ QRW�PHDVXUHG Ü������ QRW�PHDVXUHG ����� FRXQWHUFORFNZLVH�
5�������=/,������ QRW�PHDVXUHG ������� QRW�PHDVXUHG ����� FORFNZLVH
��6�����FDPSKRU QRW�PHDVXUHG Ü������ QRW�PHDVXUHG ���� FRXQWHUFORFNZLVH

/�PHQWKRO Ü������ Ü������ ���� ���� FRXQWHUFORFNZLVH
FKURPHQR�>����T@�DFULGLQH Ü����� QRW

PHDVXUHG
����� QRW

PHDVXUHG
FRXQWHUFORFNZLVH

,�$�*YR]GRYVN\\��/�1�/LVHWVNL���5RWDWLRQ�RI�VLQJOH����

��� )XQFWLRQDO�PDWHULDOV�������������



SRODUL]LQJ� PLFURVFRSH�� WKH� GLVVROXWLRQ� RI
WKHVH� �UDFHPLF�� VLQJOH� FU\VWDOV�� DV� ZHOO� DV
FU\VWDOV�RI�QRQ�FKLUDO�VXEVWDQFHV��EHQ]RSKH�
QRQH��LPLGD]ROH��DQG�PHWK\O�UHG��ZDV�DFFRP�
SDQLHG� E\� QR� URWDWLRQDO� PRWLRQ� �VHH�� H�J��
KWWS���ZZZ�LRS�NLHY�XD�aJYR]GRYVN\\�6FKHGXOHB
0RYLHV�KWP� >GRZQORDG� PRYLH�@�� >GRZQORDG
PRYLH�@��� ZKLFK� IXOO\� FRQILUPHG� RXU� DV�
VXPSWLRQ��)URP�WKLV�H[SHULPHQW�ZH�FDQ�FRQ�
FOXGH� WKDW� FKLUDOLW\� LV� D� SULQFLSDO� FDXVH� RI
WKH�URWDWLRQ�HIIHFW��REVHUYHG�IRU�FU\VWDOV�RI
ERWK� VWHURLG� DQG� QRQ�VWHURLG� PROHFXODU
VWUXFWXUHV�
2XU�REVHUYDWLRQV�ZLWK�QRQ�FKLUDO�GRSDQWV

DUH� YHU\� VLPLODU� WR� WKRVH� RI�7DEH� DQG�<RN�
R\DPD� >�@�� ZKR� IRXQG� WKDW� DOO� FKLUDO� FRP�
SRXQGV� IRUPLQJ� /DQJPXLU� PRQROD\HUV
VSUHDG� RQ� JO\FHURO� VXUIDFH� LQ� WKHLU� H[SHUL�
PHQWV�H[KLELWHG�VLPLODU�VSDWLR�WHPSRUDO�SDW�
WHUQV�� ZKHUHDV� IRU� QRQ�FKLUDO� PRQROD\HU
VXFK�SDWWHUQV�ZHUH�QRW�REVHUYHG�
7KH� HPHUJLQJ� SLFWXUH� VKRZV� WKH� VPDOO

VLQJOH�FU\VWDOV�URWDWLQJ�WRJHWKHU�ZLWK�TXDVL�
QHPDWLF�OD\HUV��DQG�WKH�GLUHFWLRQ�RI�URWDWLRQ
LV�GHWHUPLQHG�E\�WKH�VLJQ�RI�KHOLFDO�WZLVWLQJ
SRZHU��+73��E��RI�WKH�FKLUDO�GRSDQW�
7KH� DQJXODU� YHORFLW\� RI� VLQJOH� FU\VWDOV

GLVVROYHG� DW� WKH� WRS� RI� WKH� QHPDWLF� GURSOHW
�0%%$�� DV� IXQFWLRQ� RI� FU\VWDOV� VL]H� LV
VKRZQ� LQ� )LJ����� 'DWD� VKRZQ� LQ� )LJ���D
UHIHU� WR� GLIIHUHQW� LQGHSHQGHQW� PHDVXUH�
PHQWV�IRU�SULVPRLGDO�FU\VWDOV�RI�FKROHVWHU\O
YDOHUDWH�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�GLVVROXWLRQ�RI

VLQJOH�FU\VWDOV�RI�HQDQWLRPHUV�5�����DQG�6�
���� �RU�5������DQG�5�������ZLWK� WKH�VDPH
PDVV��RU�VL]H��DW�WKH�WRS�RI�D�QHPDWLF�GURS�
OHW��0%%$��LV�DFFRPSDQLHG�E\�URWDWLRQ�ZLWK
WKH� VDPH�DQJXODU�YHORFLW\� DV� VKRZQ� LQ�)LJ�
�E��EXW� LQ�RSSRVLWH�GLUHFWLRQV� �VHH�7DEOH����

,Q� WKLV� ZRUN�� ZH� KDYH� H[SHULPHQWDOO\� FRQ�
ILUPHG�WKDW� WKH�DQJXODU�YHORFLW\� LV�GHSHQG�
HQW�RQ�WKH�WZLVWLQJ�SRZHU�RI�FKLUDO�GRSDQW�
L�H���WKH�URWDWLRQ�PRWLRQ�RI�FU\VWDOV�LV�IDVWHU
ZKHQ�RI�WKH�FKLUDO�GRSDQWV�ZLWK�KLJKHU�E�
([SHULPHQWDOO\�LW�LV�REWDLQHG�WKDW�WKH�DQ�

JXODU�YHORFLW\� LV�SURSRUWLRQDO� WR� WKH�KHOLFDO
WZLVWLQJ� SRZHU� RI� WKH� GRSDQW�� DV� VKRZQ� LQ
)LJ���� IRU� FKROHVWHURO� HVWHUV� FU\VWDOV� ZLWK
DYHUDJH�VL]H������PP��
)RU�WKH�QHPDWLFV�XVHG��0%%$�DQG��&%��

WKH� REVHUYHG� URWDWLRQ� YHORFLW\�Z� LV� GLUHFWO\
SURSRUWLRQDO�WR�WKH�+73�YDOXH�RI�WKH�FKLUDO
GRSDQW� DV� VKRZQ� LQ�)LJ����� )RU� WKH� FDVH� RI
WKH� /HKPDQQ� HIIHFW� IRU� /DQJPXLU� PRQR�
OD\HU�� 7DEH� DQG� <RNR\DPD� H[SHULPHQWDOO\
IRXQG� WKDW� WKH� VSHHG� RI� PROHFXODU� SUHFHV�
VLRQ� ZDV� DOVR� SURSRUWLRQDO� WR� WKH� FKLUDO
VWUHQJWK�DQG�FRQFHQWUDWLRQ�JUDGLHQW�>�@�

)LJ�����7KH�DQJXODU�YHORFLW\�RI�VLQJOH�FU\VWDOV
RI�YDULRXV�FKLUDO�GRSDQWV�GLVVROYHG�DW�WKH�WRS
RI�D�QHPDWLF�GURSOHW�DV�IXQFWLRQ�RI�+73�YDO�
XHV� RI� WKHVH� VXEVWDQFHV�� 0%%$� �VROLG� V\P�
EROV��DQG��&%��RSHQ�V\PEROV��

)LJ�����7KH�DQJXODU�YHORFLW\�RI�VLQJOH�FU\VWDOV�GLVVROYHG�DW�WKH�WRS�RI�WKH�QHPDWLF�GURSOHW��0%%$��DV
IXQFWLRQ�RI�FU\VWDOV�VL]H�IRU��D��SULVPRLGDO�FU\VWDOV�RI�FKROHVWHURO�YDOHUDWH��E��QHHGOH�VKDSHG�FU\VWDOV�RI
WKH�WZR�HQDQWLRPHUV��6�����RSHQ�FLUFOHV��DQG�5������VROLG�FLUFOHV��

,�$�*YR]GRYVN\\��/�1�/LVHWVNL���5RWDWLRQ�RI�VLQJOH����

)XQFWLRQDO�PDWHULDOV������������� ���



7KLV�GHSHQGHQFH�KROGV��ZLWK�UDWKHU�JRRG
DFFXUDF\�� IRU� D� ODUJH� QXPEHU� RI� FKLUDO
GRSDQWV��VHH�)LJ������,Q�RXU�RSLQLRQ��WKH�GH�
VFULEHG�SURFHGXUH�PD\�EH�XVHG�DV�D�PHWKRG
IRU�GHWHUPLQDWLRQ�RI�+73��YDOXH�DQG�WZLVW�
LQJ� VHQVH�� RI� DQ�XQNQRZQ�FKLUDO� VXEVWDQFH�
7KH�LQIRUPDWLRQ�RQ�+73�ZLOO�EH�PRUH�DFFX�
UDWH�DQG�PRUH�UHDGLO\�REWDLQHG�DV�FRPSDUHG�
VD\�� WR� WKH� &DQR�ZHGJH� PHWKRG�� ,Q� VRPH
FDVHV� �ZKHQ� WKH�+73�YDOXH� LV� VPDOO� DQG�RU
WKH�DYDLODEOH�DPRXQW�RI�WKH�WHVWHG�VXEVWDQFH
LV� OLPLWHG��� WKH� SURSRVHG� PHWKRG� ZRXOG� EH
WKH� RQO\� ZD\� WR� HVWLPDWH� WKH� +73� PDJQL�
WXGH�DQG�WKH�KHOL[�VHQVH��)RU�H[DPSOH��GXH
WR� D� YHU\� ORZ� VROXELOLW\� RI� WKH� FKURPHQR�
>����T@�DFULGLQHV� �&$�� LQ�0%%$��ZH�DSSOLHG
WKLV� SURFHGXUH� IRU� GHWHUPLQDWLRQ� RI� YDOXH
DQG� WZLVWLQJ� VHQVH� XVLQJ� WKH� OLQHDU� SORW� RI
WKH� DQJXODU� YHORFLW\� Z� YV�� +73� LQ� 0%%$
�VHH�)LJ������LQ�RXU�H[SHULPHQWV�ZLWK�&$�ZH
REVHUYHG� URWDWLRQ� ZLWK� D� VPDOO� DQJXODU� YH�
ORFLW\� �DERXW�������GHJUHH�V��DQG� WKH�FRXQ�
WHUFORFNZLVH� GLUHFWLRQ�� VXJJHVWLQJ� WKH� OHIW�
KDQGHG�KHOLFDO�WZLVWLQJ��
6ORSHV�RI�WKH�OLQHDU�SORWV��Z�YV��+73��DUH

FOHDUO\�FRUUHODWHG�ZLWK�WKH�URWDWLRQDO�YLVFRV�
LW\� J�� RI� WKH� QHPDWLF� VROYHQW�� )URP�)LJ����ZH� FDQ� FRQFOXGH� WKDW� KLJKHU� YLVFRVLW\� J�GRHV� QRW� VORZ� GRZQ� WKH� PRYHPHQW� RI� WKH
GLVVROYHG� SDUWLFOH�� EXW� OHDGV� WR� LWV� IDVWHU
URWDWLRQ�� 7KH� DSSDUHQW� FRQWUDGLFWLRQ�� KRZ�
HYHU�� LV� IXOO\� FRQVLVWHQW� ZLWK� WKH� SLFWXUH
EDVHG� RQ� D� IRUPDO� DQDORJ\� ZLWK� 5H\QROGV
QXPEHU� LQ� K\GURG\QDPLFV� >��@�� ZKLFK� FDQ
EH�ZULWWHQ�DV�

Q� �5H���P��� �
U���G�

���

ZKHUH� Q� LV� WKH� IORZ� YHORFLW\��G�Û� WXEH� GL�
DPHWHU��U�Û�OLTXLG�GHQVLW\��P�Û�G\QDPLFDO
YLVFRVLW\� RI� WKH� OLTXLG� DQG� 5H� LV� WKH
5H\QROGV� QXPEHU�� 0DNLQJ� VWUDLJKWIRUZDUG
VXEVWLWXWLRQV�Q�o�Z��GoO��ZKHUH�O�LV�D�FKDU�
DFWHULVWLF� GLPHQVLRQ� RI� WKH� FU\VWDO� VXUIDFH
FRQWDFWLQJ�WKH�QHPDWLF�GURSOHW���ZH�FRPH�WR
DQ�H[SUHVVLRQ�

Z� �D���E���J���� �U���O�
���

ZKHUH�D�LV�D�GLPHQVLRQOHVV�ILWWLQJ�FRQVWDQW�
E�DQG�U�DUH�WKH�KHOLFDO�WZLVWLQJ�SRZHU��+73�
DQG�GHQVLW\�RI�D�OLTXLG�FU\VWDO��UHVSHFWLYHO\�
)URP� WKH� VHW� RI� G\QDPLF� YLVFRVLW\� FRHIIL�
FLHQWV� RI� QHPDWLFV� DV� DQLVRWURSLF� OLTXLGV
�VHH��H�J���>�@���WKH�URWDWLRQDO�YLVFRVLW\�J��LVWDNHQ� DV� WKH� PRVW� DSSURSULDWH� DQG� QDWXUDO

FKRLFH�IRU�RXU�H[SHULPHQWDO�FRQGLWLRQV��2QH
FDQ� HDVLO\� VHH� WKDW� HT������ ZLWK� Z�a�J��� HQ�VXUHV� FRUUHFW� XQLW� GLPHQVLRQV� LQ� WKH� OHIW�
DQG�ULJKW�KDQG�VLGHV�

$QRWKHU� SURRI� RI� YDOLGLW\� RI� HT����� LV
GHPRQVWUDWHG�LQ�)LJ�����8VLQJ�WKH�VDPH�H[�
SHULPHQWDO� FRQGLWLRQV� DV� GHVFULEHG� DERYH�
ZH� PHDVXUHG� WKH� DQJXODU� YHORFLW\� IRU� FKR�
OHVWHURO� DFHWDWH� FU\VWDOV� GLVVROYLQJ� RQ� WKH
WRS�RI�D�QHPDWLF�GURSOHW�RI��&%�DV�IXQFWLRQ
RI�WHPSHUDWXUH��/LWHUDWXUH�GDWD�RQ�WKH�URWD�
WLRQDO�YLVFRVLW\�RI��&%�YV��WHPSHUDWXUH�>���
��@� DUH� DOVR� VKRZQ�� FOHDUO\� LQGLFDWLQJ� WKDW
WKH�Z�a�J��SURSRUWLRQDOLW\�LV�REVHUYHG�LQ�WKLVFDVH�DV�ZHOO��
3ULQFLSDO�IHDWXUHV�RI�WKH�UHVXOWV�REWDLQHG

E\�LQFOXGLQJ�WKRVH�WKDW�ZH�REVHUYHG�LQ�WKLV
ZRUN� FDQ� EH� VXPPDUL]HG� DV� IROORZV�� 7KH
GLVVROXWLRQ�RI�VPDOO�VLQJOH�FU\VWDOV�RI�FKLUDO
GRSDQWV� ZLWK� YDULRXV� PROHFXODU� VWUXFWXUH
SODFHG� DW� WKH� WRS� RI� D� QHPDWLF� GURSOHW�ZDV
VKRZQ�WR�EH�DFFRPSDQLHG�E\�WKH�FU\VWDO�UR�
WDWLRQ�� )RU� DOO� FKLUDO� FRPSRXQGV� XVHG�� WKH
FRUUHODWLRQ� EHWZHHQ� WKH� URWDWLRQ� GLUHFWLRQ
DQG� WKH� WZLVWLQJ� VHQVH� RI� LQGXFHG
FKROHVWHULF� KHOL[� ZDV� REVHUYHG�� ,W� KDV� EHHQ
IRXQG�WKDW�WKH�DQJXODU�YHORFLW\�RI�WKH�FU\V�
WDO� URWDWLRQ� LV�GHSHQGHQW�RQ�WKH�+73�YDOXH
RI� WKH� FKLUDO� GRSDQWV� DQG� WKH� FU\VWDO� VL]H�
7KH� URWDWLRQ� ZDV� QRW� REVHUYHG� LQ� LVRWURSLF
YLVFRXV� VROYHQWV� RU� LQ� WKH� LVRWURSLF� SKDVH
REWDLQHG� XSRQ� KHDWLQJ� RI� WKH� QHPDWLF� VRO�
YHQW��VXJJHVWLQJ�WKDW�WKH�ORQJ�UDQJH�RUGHU�
LQJ�LQ�WKH�QHPDWLF�OLTXLG�FU\VWDOV�LV�UHVSRQ�
VLEOH� IRU� WKH� REVHUYHG� HIIHFW� RI� URWDWLRQ�
$OVR�� WKH� HIIHFW� RI� WKH� FU\VWDO� URWDWLRQ� KDV
EHHQ� REVHUYHG� RQO\� IRU� FKLUDO� GRSDQWV�� DV
GLVWLQFW� IURP� FU\VWDOV� RI� QRQ�FKLUDO� VXE�
VWDQFHV� VWXGLHG� XQGHU� WKH� VDPH� FRQGLWLRQV�

)LJ����� 7KH� DQJXODU� YLVFRVLW\� RI� VLQJOH� FU\V�
WDOV�RI�FKROHVWHURO�DFHWDWH�GLVVROYHG�DW�WKH�WRS
RI� �&%�PHPDWLF� GURSOHW� DV� IXQFWLRQ� RI� WHP�
SHUDWXUH� �RSHQ� FLUFOHV�� DQG� GDWD� RQ� �&%� URWD�
WLRQDO�YLVFRVLW\�YV��WHPSHUDWXUH��VROLG�VTXDUHV�
WDNHQ�IURP�>������@�

,�$�*YR]GRYVN\\��/�1�/LVHWVNL���5RWDWLRQ�RI�VLQJOH����
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7KH� REWDLQHG� GHSHQGHQFLHV� RI� WKH� URWDWLRQ
YHORFLW\�RQ�WKH�KHOLFDO�WZLVWLQJ�SRZHU�RI�WKH
GRSDQW� DQG� WKH� URWDWLRQDO� YLVFRVLW\� RI� WKH
QHPDWLF�VROYHQW�DUH�H[SODLQHG�ZLWKLQ�D�VLP�
SOH� WKHRUHWLFDO�PRGHO�XVLQJ�D�K\GURG\QDPL�
FDO� DQDORJ\�� 7KH� REVHUYHG� URWDWLRQ� HIIHFW
FDQ� EH� D� EDVH� IRU� D�QRYHO�PHWKRG�RI� HYDOX�
DWLRQ� RI� KHOLFDO� WZLVWLQJ� SRZHU�� ZKLFK� FDQ
EH�HVSHFLDOO\�XVHIXO�IRU�GRSDQWV�RI�ZHDN�FKL�
UDOLW\�� EHLQJ�PXFK�PRUH� VHQVLWLYH� WKDQ� WKH
&DQR�ZHGJH�PHWKRG��2XU�RWKHU�FODLP�LV�WKDW
WKH�URWDWLRQ�HIIHFW�VWXGLHG� LV�� LQ�IDFW��D�GL�
UHFW� REVHUYDWLRQ� RI� WUDQVIRUPDWLRQ� RI� WKH
HQHUJ\�RI�FKLUDO�LQWHUDFWLRQV�LQWR�WKH�HQHUJ\
RI�PROHFXODU�PRYHPHQW��ZKLFK�LV�FORVHO\�UH�
ODWHG�WR�WKH�SUREOHP�RI�PROHFXODU�PRWRUV�

$FNQRZOHGJHPHQWV�� 7KH� DXWKRUV� WKDQN
:�%HFNHU� �0HUFN�� IRU� KLV� JHQHURXV� JLIW� RI
WKH�FKLUDO�GRSDQWV� �=/,������DQG�=/,������
DQG� 'U�1�1RYLNRYD� �2�%RJDWVN\� 3K\VLFR�
&KHPLFDO� ,QVWLWXWH�� 1DWLRQDO� $FDGHP\� RI
6FLHQFHV� RI� 8NUDLQH�� IRU� SURYLGLQJ� XV� ZLWK
VRPH�FKROHVWHURO�HVWHUV�

5HIHUHQFHV
� ���3�*�GH�*HQQHV��-�3URVW��7KH�3K\VLFV�RI�/LTXLG

&U\VWDOV��&ODUHQGRQ�3UHVV��2[IRUG��������
� ���*�6�&KLOD\D�� /�1�/LVHWVNL�� 0RO��&U\VW��/LT�

&U\VW�������������������

� ���$�%�+DUULV��5�'�.DPLHQ�� 7�&�/XEHQVN\��5HY�
0RG��3K\V�������������������

� ���*�&KLOD\D��5HY��3K\V��$SSO������������������
� ���6�&KDQGUDVHNKDU��/LTXLG�&U\VWDOV��&DPEULGJH

8QLYHUVLW\�3UHVV��&DPEULGJH��������
� ���2�/HKPDQQ��$QQDOHQ�3K\V�����������������
� ���1�9�0DGKXVXGDQD�� 5�3UDWLEKD�� 0RO��&U\VW�

/LT��&U\VW��/HWW����������������
� ���<�7DEH�� +�<RNR\DPD�� 1DWXUH� 0DWHULDOV�� ��

�����������
� ���,�$�*YR]GRYVN\\�� ,�3�7HUHQHWVND\D�� /LTXLG

&U\VWDOV�7RGD\���������������
����,�*YR]GRYVN\\��,�7HUHQHWVND\D��9�5HVKHWQ\DN�

3URF��63,(��������������������
����1�$�.DV\DQ��9�'�3DQLNDUVND\D��/�1�/LVHWVNL�

9�6�0DQ]KDUD�� ,�$�*YR]GRYVN\\�� LQ�� /LTXLG
&U\VWDOV� DQG� WKHLU� $SSOLFDWLRQ�� ,QWHUQDWLRQDO
/LTXLG�&U\VWDO�6RFLHW\��&RPPRQZHDOWK���,VVXH
������������S����

����+�.QHSSH��)�6FKQHLGHU��0RO��&U\VW��/LT��&U\VW��
��������������

����+�.QHSSH��)�6FKQHLGHU��1�.�6KDUPD��-��&KHP�
3K\V�������������������

����3�5�*HUEHU��=��1DWXUIRUVFK�����D�������������
����/�'�/DQGDX�� (�0�/LIVKLW]�� )OXLG� 0HFKDQLFV�

Y����3HUJDPRQ�3UHVV��2[IRUG��������
����6K��7�:X��&K��6K�:X��3K\V��5HY��$����������

�������
����0�/�'DUN�� 0�+�0RRUH�� '�.�6KHQR\�� 5�6KDV�

KLGKDU��/LT��&U\VW�����������������
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