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$ODQ�*UHJRU\���-RKQ�0DWDWNR���,DQ�7RQNV��DQG��5LFKDUG�3XUNLV

$SULO�����

,DQ� 7RQNV� LV� D� 6HQLRU� /HFWXUHU� LQ� )LQDQFH� DW� WKH� /RQGRQ� 6FKRRO� RI
(FRQRPLFV�DQG�D�PHPEHU�RI� WKH�)LQDQFLDO�0DUNHWV�*URXS��$ODQ�*UHJRU\�
-RKQ�0DWDWNR�DQG�5LFKDUG�3XUNLV�DUH�OHFWXUHUV�LQ�$FFRXQWLQJ��(FRQRPHWULFV
DQG�(FRQRPLFV�UHSHFWLYHO\�LQ�WKH�'HSDUWPHQW�RI�(FRQRPLFV�DW�WKH�8QLYHUVLW\
RI�([HWHU�

7KDQNV� WR� $QJHOD�0HUU\� RI� WKH� 'HSDUWPHQW� RI� (FRQRPLFV�� 8QLYHUVLW\� RI
([HWHU�IRU�UHVHDUFK�DVVLVWDQFH��DQG�5D\�%XUQOH\�RI�WKH�8QLYHUVLW\�RI�([HWHU
6RFLDO�6WXGLHV�'DWD�3URFHVVLQJ�8QLW�IRU�SURJUDPPLQJ�DVVLVWDQFH�
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,��,QWURGXFWLRQ

5HFHQW�VWXGLHV�E\�.LQJ�DQG�5|HOO��������DQG�3RSH��0RUULV�DQG�3HHO�������

KDYH� SUHVHQWHG� HYLGHQFH�� EDVHG� RQ� 8.� VKDUH� SULFH� GDWD�� RI� WKH� UHWXUQV

UHDOLVHG� RQ� VHFXULWLHV� IROORZLQJ� QRWLILFDWLRQ� RI� D� GLUHFWRU
V� VKDUH� GHDOLQJ�

7KHVH�IROORZ�D�VHTXHQFH�RI�VWXGLHV��EDVHG�RQ�86�GDWD��ZKLFK�KDYH�H[DPLQHG

WKH� LPSDFW� RI� CLQVLGHU� GHDOLQJ
� RQ� VKDUH� SULFHV�� $WWHQWLRQ� KDV� IRFXVHG

SDUWLFXODUO\� RQ� ZKHWKHU� QRQ�LQVLGHUV�� REVHUYLQJ� RQO\� D� QRWLILFDWLRQ� RI� DQ

LQVLGHU�WUDGH��FDQ�VWLOO�JHQHUDWH�D�SRVLWLYH�DEQRUPDO�UHWXUQ��ZKLFK�LV�D�VHPL�

VWURQJ�IRUP�WHVW�RI�PDUNHW�HIILFLHQF\��,Q�WKLV�SDSHU�ZH�IROORZ�6H\KXQ�������

DQG� VHH�ZKHWKHU� WKHVH� DEQRUPDO� UHWXUQV� DUH� UHODWHG� WR� ILUP� VL]H��:H� WKHQ

DWWHPSW� WR� GLVFRYHU� ZKHWKHU� WKH� UHSRUWHG� H[FHVV� UHWXUQV� HDUQHG� IURP

IROORZLQJ�GLUHFWRUV
�WUDGHV�FDQ�EH�H[SODLQHG�E\�WKH�VL]H�HIIHFW��XQGHU�ZKLFK

VPDOO� ILUPV� SHUIRUP� GLIIHUHQWO\� IURP� WKHLU� ODUJHU� FRXQWHUSDUWV� >)DPD� DQG

)UHQFK�������@�

,Q�WKH�QH[W�VHFWLRQ�ZH�UHYLHZ�GHWDLOV�RI�WKH�GHILQLWLRQ�RI�GLUHFWRUV
�GHDOLQJ�

DQG��6HFWLRQ�,,,�WKHQ�VXPPDULVHV�WKH�ILQGLQJV�RI�SUHYLRXV�ZRUN�LQ�WKLV�DUHD�

6HFWLRQ�,9�GHVFULEHV�WKH�GDWDVHW�XVHG�LQ�WKLV�VWXG\��ZKLFK�LV�WDNHQ�IURP�WKH

6WRFN�([FKDQJH� UHSRUWV� RI� GLUHFWRUV
� WUDGLQJ� LQ� WKHLU� RZQ� FRPSDQLHV�� 7KH

&XPXODWLYH�$EQRUPDO�5HWXUQV��&$5��VWDWLVWLFDO�PHWKRGRORJ\�DSSOLHG�LQ�WKLV

SDSHU�LV�GLVFXVVHG�LQ�VHFWLRQ�9��ZKHUH�ZH�DGMXVW�WKH�VWDQGDUGLVHG�DEQRUPDO

UHWXUQV�WR�DOORZ�IRU�WKH�HIIHFW�RI�PXOWLSOH�VLJQDOV��,Q�WKH�IROORZLQJ�VHFWLRQ�ZH

H[WHQG�WKLV�PHWKRGRORJ\�WR�DOORZ�IRU�ERWK�D�WKLQ�WUDGLQJ�HIIHFW�DQG�WKH�VL]H

HIIHFW�LQKHUHQW�LQ�VPDOO�ILUPV��(PSLULFDO�UHVXOWV�DUH�SUHVHQWHG�LQ�VHFWLRQ�9,,�

ZKLOVW�VHFWLRQ�9,,,�VHWV�RXW�VRPH�FRQFOXGLQJ�UHPDUNV�

����������������������������������������
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�-DIIH���������)LQQHUW\���������*LYRO\�DQG�3DOPDQ���������6H\KXQ��������
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,,��'LUHFWRUV
�'HDOLQJV�LQ�WKH�8.

7KHUH� LV� QRWKLQJ� LOOHJDO� DERXW� WKH� HPSOR\HH� RI� D� FRPSDQ\� WUDGLQJ� LQ� WKDW

FRPSDQ\
V�VWRFN�SURYLGLQJ�WKDW�WKH�HPSOR\HH�LV�QRW�DFWLQJ�RQ�SULFH�VHQVLWLYH

LQIRUPDWLRQ�� 7KH� UHTXLUHPHQWV� IRU� GLUHFWRUV� DUH� FRYHUHG� E\� WKH� ����

&RPSDQLHV�$FW��ZKLFK� UHTXLUHV� WKH� FRPSDQ\� WR� NHHS� D� SXEOLF� UHJLVWHU� RI

GLUHFWRUV
� VKDUH� DQG� GHEHQWXUH� LQWHUHVWV� LQ� WKH� 6WRFN� ([FKDQJH� C<HOORZ

%RRN
�� � ,Q� DGGLWLRQ�� GHDOLQJ� RQ� XQSXEOLVKHG� SULFH� VHQVLWLYH� LQIRUPDWLRQ� LV

SURKLELWHG� E\� WKH� &RPSDQ\� 6HFXULWLHV� �,QVLGHU� 'HDOLQJ�� $FW� ������ � 7KH

&RPSDQLHV� $FW� UHTXLUHV� WKDW� GLUHFWRUV� RI� D� FRPSDQ\� PXVW� LQIRUP� WKH

FRPSDQ\�ZLWKLQ� ILYH�GD\V�RI�DQ\� WUDQVDFWLRQ� FDUULHG�RXW� IRU� WKHLU� SHUVRQDO

DFFRXQW�� ,Q� WXUQ� WKH� FRPSDQ\�PXVW� HQWHU� WKLV� WUDQVDFWLRQ� LQ� WKH�&RPSDQ\

5HJLVWHU�ZKLFK�LV�DYDLODEOH�IRU�SXEOLF�LQVSHFWLRQ�ZLWKLQ�WKUHH�GD\V��)XUWKHU�

DQ\�OLVWHG�FRPSDQ\�PXVW�LQIRUP�WKH�6WRFN�([FKDQJH�RI�WKH�WUDQVDFWLRQ�E\�WKH

IROORZLQJ� GD\�� DQG� WKH� 6WRFN� ([FKDQJH� SXEOLVKHV� WKLV� LQIRUPDWLRQ

LPPHGLDWHO\��'LUHFWRUV�DUH�SURKLELWHG�IURP�GHDOLQJ�LQ�VHFXULWLHV�LQ�WKHLU�RZQ

FRPSDQLHV�IRU�WKH�SHULRG�WZR�PRQWKV�SULRU�WR�WKH�SUHOLPLQDU\�DQQRXQFHPHQW

RI�\HDU�HQG�RU�KDOI�\HDU�UHVXOWV�DQG�DW�RWKHU�WLPHV�SULRU�WR�WKH�DQQRXQFHPHQW

RI� SULFH� VHQVLWLYH� LQIRUPDWLRQ�� 7KH� LOOHJDOLW\� RI� WUDGLQJ� RQ� SULFH� VHQVLWLYH

LQIRUPDWLRQ� GRHV� QRW� SUHFOXGH� D� GLUHFWRU� WDNLQJ� D� ORQJ� WHUP� YLHZ� RI� WKH

FRPSDQ\
V� SURVSHFWV�� DQG� WUDGLQJ� RQ� WKH� EDVLV� RI�ZKHWKHU� WKH� FRPSDQ\� LV

IXQGDPHQWDOO\�RYHU�RU�XQGHUYDOXHG��,W� LV�H[DFWO\�WKLV�NLQG�RI�WUDGLQJ�ZKLFK

ZH�ZRXOG� H[SHFW� WR� VKRZ� XS� LQ� ORQJ� WHUP� DEQRUPDO� UHWXUQV� WR� GLUHFWRUV


GHDOLQJV�

7KH�GDWD�WKDW�ZH�XVH�LQ�WKLV�VWXG\�UHODWHV�WR�D�VWUDWLILHG�VDPSOH�RI�WUDQVDFWLRQV
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E\� 8.� FRUSRUDWH� GLUHFWRUV� SXEOLVKHG� LQ� WKH� /RQGRQ� 6WRFN� ([FKDQJH

,QIRUPDWLRQ� )LFKH� 6HUYLFH� RYHU� WKH� SHULRG� ��������� 7KH�8.� GDWD� VHW� KDV

SUHYLRXVO\�EHHQ�H[DPLQHG�E\�3RSH��0RUULV�DQG�3HHO� �������� IRU� WKH�SHULRG

��������DQG�DOVR�.LQJ�DQG�5|HOO��������ZKR�XVHG�D�ILOWHUHG��VDPSOH�REWDLQHG

IURP�WKH�WUDQVDFWLRQV�RI�GLUHFWRUV�SXEOLVKHG�ZHHNO\�LQ�WKH�)LQDQFLDO�7LPHV�

��������

2XU� VDPSOH� RI� ���� FRPSDQLHV� LV� FRQVWUXFWHG� WR� JLYH� DSSUR[LPDWHO\� HTXDO

QXPEHUV�RI�ODUJH��PHGLXP�VL]HG�DQG�VPDOO�FRPSDQLHV��7KH�QXOO�K\SRWKHVLV�LV

WKDW�ILUP�VL]H�KDV�QR�UHODWLRQVKLS�ZLWK�WKH�VL]H�RI�DQ\�DEQRUPDO�UHWXUQ�ZKLFK

PD\� EH� REVHUYHG�� +RZHYHU�� LW� PD\� EH� WKDW� WKH� GLUHFWRUV� RI� VPDOOHU

FRPSDQLHV�DUH�PRUH�LQWLPDWHO\�LQ�WRXFK�ZLWK�WKH�SURVSHFWV�RI�WKHLU�ILUPV�WKDQ

WKH�GLUHFWRUV�RI�ODUJHU�FRPSDQLHV��SHUKDSV�EHFDXVH�WKH�ODWWHU�WHQG�WR�LQFOXGH

PRUH� QRQ�H[HFXWLYH� GLUHFWRUV�� ,W� PD\� DOVR� EH� WKH� FDVH� WKDW� WUDGHV� E\� WKH

GLUHFWRUV�RI�ODUJH�FRPSDQLHV�DUH�PRUH�SXEOLF��DQG�WKDW�HLWKHU�WKH�VKDUH�SULFH

UHDFWLRQ�LV�IDVWHU��RU�WKDW�GLUHFWRUV�PRGLI\�WKHLU�WUDGLQJ�DFWLYLWLHV�EHFDXVH�RI

WKLV�� 2Q� WKH� RWKHU� KDQG� LI� DEQRUPDO� UHWXUQV� WR� GLUHFWRUV
� WUDGLQJ� DUH

FRQFHQWUDWHG� LQ� VPDOOHU� FRPSDQLHV� WKHQ� WKHVH� H[FHVV� UHWXUQV� PD\� EH� WKH

UHVXOW�RI� WKH�ZHOO�GRFXPHQWHG� VPDOO� ILUP�HIIHFW��ZKHUHE\�VPDOO� ILUPV�KDYH

HDUQHG�FRQVLVWHQWO\�KLJKHU�ULVN�DGMXVWHG�UHWXUQV�WKDQ�WKHLU�ODUJHU�FRXQWHUSDUWV

>)DPD�DQG�)UHQFK�������@��([DPLQDWLRQ�RI�WKH�UHWXUQV�RQ�WKH�+RDUH�*RYHWW

6PDOOHU�&RPSDQLHV� �+*6&��,QGH[�UHODWLYH� WR� WKH�)7�$OO�6KDUH� ,QGH[�RYHU

WKH� SHULRG� RI� RXU� VWXG\� VXJJHVWV� WKH� LPSRUWDQFH� RI� UHFRJQLVLQJ� WKH� OLNHO\

LPSDFW� RI� VPDOOHU� FRPSDQLHV
� SHUIRUPDQFH� ZKHQ� DQDO\VLQJ� RXU� VDPSOH�

����������������������������������������
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�
� 3RSH��0RUULV� DQG� 3HHO� XVHG� WKH� VXPPDU\� RI� WKLV� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� 6WRFN

([FKDQJH
V�:HHNO\�2IILFLDO�,QWHOOLJHQFH�



�

)URP�7DEOH���LW�FDQ�EH�VHHQ�WKDW�WKH�+*6&�LQGH[�VKRZV�KLJKHU�UHWXUQV�WKDQ

WKH�)7$�LQGH[�LQ�HYHU\�\HDU�IURP�����������

,,,��3UHYLRXV�6WXGLHV

7KH�DSSURDFK�WKDW�ZH�XVH�WR�GHILQH�GLUHFWRUV
�WUDGHV�LV�VLPLODU�WR�WKDW�RI�-DIIH

��������:LWKLQ�RXU� VDPSOH� RI� ILUPV�ZH� QRWH� HDFK� RFFDVLRQ� WKDW� D� GLUHFWRU

EX\V�RU�VHOOV�KLV�FRPSDQ\
V�VHFXULWLHV��7KH�WUDQVDFWLRQ�DFWV�DV�D�VLJQDO�DQG

ZH�FDOFXODWH�WKH�VXEVHTXHQW�PRQWKO\�DEQRUPDO�UHWXUQV�IURP�WKH�VWRFN�RI�WKLV

FRPSDQ\�DIWHU�WKLV�VLJQDO�IRU�XS�WR�WZHQW\�IRXU�PRQWKV��7KH�DEQRUPDO�UHWXUQ

LV� FDOFXODWHG� DIWHU� GHGXFWLQJ� WKH� H[SHFWHG� UHWXUQ� SUHGLFWHG� E\� WKH� PDUNHW

PRGHO� IRU� FRPSDQ\� L�� -DIIH� ������� H[DPLQHG� D� UDQGRP� VDPSOH� RI� ���

LQVLGHUV
� WUDQVDFWLRQV�ZKLFK� UHVXOWHG� LQ�����QHW�SXUFKDVHV�SOXV�QHW� VDOHV� LQ

WKH�����ODUJH�86�FRPSDQLHV�GXULQJ�WKH�SHULRG����������-DIIH�IRXQG�WKDW�WKH

PRQWKO\�FXPXODWLYH�DYHUDJH�UHVLGXDOV�ZHUH�D�VLJQLILFDQW������SHU�FHQW�DIWHU

WKH� ILUVW� WZR� PRQWKV�� WKRXJK� WKH� DEQRUPDO� UHWXUQ� ZDV� GLVVLSDWHG� E\� ODWHU

PRQWKV�� � 7KHVH� UHVXOWV� VXJJHVWHG� WKDW� LQVLGHUV� ZHUH� DEOH� WR� SUHGLFW� DQG

H[SORLW�UHVLGXDO�UHWXUQV�LQ�WKH�QHDU�IXWXUH��7KHVH�ILQGLQJV�ZHUH�FRUURERUDWHG

E\� )LQQHUW\� ������� ZKR� XVHG� D� PXFK� ODUJHU� GDWD� VRXUFH� RI� RYHU� ������

LQVLGHU�WUDQVDFWLRQV�

)LQQHUW\� H[DPLQHG� WKH� DV\PPHWU\� LQ� EX\� DQG� VHOO� WUDGH� LQIRUPDWLRQ�� � +H

FRQVWUXFWHG� ��� EX\� DQG� ��� VHOO� SRUWIROLRV� IRU� HDFK�PRQWK� RYHU� WKH� SHULRG

-DQXDU\������WR�'HFHPEHU�������+H�IRXQG�DQ�DEQRUPDO�UHWXUQ�RI������SHU

FHQW� WR� WKH�EX\�SRUWIROLRV� LQ� WKH� ILUVW�PRQWK�DIWHU� WKH� LQVLGHU
V� WUDQVDFWLRQ�

DQG�LQ�VXEVHTXHQW�PRQWKV�WKH�DEQRUPDO�UHWXUQV�ZHUH�PXFK� ORZHU��ZKHUHDV

WKH�DEQRUPDO� UHWXUQ� WR� WKH� VHOO�SRUWIROLR�ZDV�HTXDOO\�GLVWULEXWHG� DFURVV� WKH



�

VXEVHTXHQW�WZHOYH�PRQWKV�

,W�PD\� VHHP� VXUSULVLQJ� WKDW� LQVLGHUV� GR�PDNH� ODUJH� LPPHGLDWH� JDLQV�ZKHQ

WKH\� EX\� VWRFN� VLQFH� LQ� WKH� 86� LQVLGHUV� FDQ� EH� VXHG� IRU� YLRODWLQJ� WKHLU

ILGXFLDU\� UHVSRQVLELOLWLHV� WR� WKHLU� VKDUHKROGHUV� LI� WKH\� WUDGH� RQ� SULYDWH

LQIRUPDWLRQ� SULRU� WR� LWV� SXEOLF� DQQRXQFHPHQW�� � *LYRO\� DQG� 3DOPDQ� ������

LQYHVWLJDWHG� ZKHWKHU� WKH� DEQRUPDO� JDLQ� WR� LQVLGHUV� ZDV� UHDOLVHG� E\� SULFH

FKDQJHV� UHVXOWLQJ� IURP� WKH� VXEVHTXHQW� GLVFORVXUH� RI� LQIRUPDWLRQ� DERXW� WKH

FRPSDQ\�� �7KH\�H[DPLQHG������� WUDQVDFWLRQV�IURP�D�UDQGRP�VDPSOH�RI���

FRPSDQLHV�OLVWHG�RQ�WKH�$PHULFDQ�6WRFN�([FKDQJH�RYHU�WKH�SHULRG���������

�7KH\� DOVR� FODVVLILHG� VXEVHTXHQW� QHZV� UHSRUWV� RQ� HDUQLQJV�� GLYLGHQGV�

RSHUDWLRQDO� SODQV� DQG� PDQDJHPHQW� IRUHFDVWV� LQWR� JRRG�� EDG� DQG� QHXWUDO�

7KH\�IRXQG�WKDW�DOWKRXJK�LQVLGHUV�PDGH�SRVLWLYH�DEQRUPDO�UHWXUQV�LQ�WKH�GD\V

IROORZLQJ�WKHLU�WUDQVDFWLRQ�WKLV�ZDV�XQUHODWHG�WR�DQ\�VXEVHTXHQW�QHZV�UHSRUW�

�7KH\� IRXQG� QR� DVVRFLDWLRQ� EHWZHHQ� WKH� W\SH� RI� WUDQVDFWLRQ� DQG� WKH

FODVVLILFDWLRQ�RI�WKH�QHZV�UHSRUW���*LYRO\�DQG�3DOPDQ�DUJXHG�WKDW�WKH�LQVLGHUV

ZHUH� DEOH� WR� HDUQ� DEQRUPDO� UHWXUQV� EHFDXVH� WKHLU� SXEOLVKHG� DFWLRQV� ZHUH

FRSLHG� E\� LQYHVWRUV� ZKR� REVHUYHG� WKHVH� LQVLGHUV
� DFWLYLWLHV�� ZKLFK� WKHQ

PRYHG�VKDUH�SULFHV�LQ�WKH�PDUNHW�

,Q� WKH� PRVW� FRPSUHKHQVLYH� VWXG\� WR� GDWH�� 6H\KXQ� ������� H[DPLQHG� WKH

LPSDFW�RI�VL]H�DQG�OLTXLGLW\��WKURXJK�WKH�SURILWDELOLW\�RI�RYHU��������LQVLGHU

WUDQVDFWLRQV� EHWZHHQ� ����� DQG� ����� IRU� ���� FRPSDQLHV�� +H� IRXQG� WKDW

LQVLGHUV�DUH�DEOH�WR�SUHGLFW�DEQRUPDO�IXWXUH�VWRFN�SULFH�FKDQJHV�DQG�WKDW�PRVW

RI�WKH�DEQRUPDO�VWRFN�SULFH�DGMXVWPHQW�RFFXUV�GXULQJ�WKH�����GD\V�IROORZLQJ

DQ�LQVLGHU�WUDQVDFWLRQ��7KH�DEQRUPDO�UHWXUQ�ZDV�����SHU�FHQW�IRU�WKH�ILUVW����
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GD\V�

+H� DOVR� IRXQG� WKDW� WKH� H[SHFWHG� ORVV� E\� WKH� XQLQIRUPHG� WR� LQVLGHUV� LV

QHJDWLYHO\�FRUUHODWHG�WR�ILUP�VL]H��DQG�KHQFH�PDUNHW�PDNHUV�VHW� ODUJHU�ELG�

DVN� VSUHDGV�ZKHQ� GHDOLQJ� LQ� VPDOOHU� VWRFNV��:KHQ� WKHVH� WUDQVDFWLRQV� FRVWV

DUH� WDNHQ� LQWR�DFFRXQW�6H\KXQ� FODLPHG� LW� LV� QRW� SRVVLEOH� IRU� DQ�RXWVLGHU� WR

WDNH�DGYDQWDJH�RI� WKH�NQRZOHGJH�RI� LQVLGHUV
� WUDQVDFWLRQV� WR�HDUQ�DEQRUPDO

SURILWV�

,Q� WKH� 8.� .LQJ� DQG� 5|HOO� ������� XVHG� D� VDPSOH� RI� LQVLGHU� WUDQVDFWLRQV

UHSRUWHG� LQ� WKH�)LQDQFLDO�7LPHV�����������7KH\� IRXQG� WKDW� D� EX\�SRUWIROLR

UHSOLFDWLQJ����� LQVLGHU�SXUFKDVHV�SURGXFHG�DQ�DEQRUPDO� UHWXUQ�RI� �����SHU

FHQW�DIWHU� RQH�PRQWK�� DQG� DQ� H[FHSWLRQDOO\� ODUJH� DQG� VLJQLILFDQW� ������SHU

FHQW�DIWHU�WZHOYH�PRQWKV��7KH�VHOO�SRUWIROLR�RI�����LQVLGHU�VDOHV�SURGXFHG�D

�����SHU�FHQW�DEQRUPDO�UHWXUQ�DIWHU�RQH�PRQWK��DQG�DQ�LQVLJQLILFDQW������SHU

FHQW�UHWXUQ�DIWHU�WZHOYH�PRQWKV�

3RSH��0RUULV�DQG�3HHO��������XVLQJ�D�VOLJKWO\�ODUJHU�VDPSOH�RI�����EX\�DQG

����VHOO�VLJQDOV�RYHU�WKH�SHULRG���������IRXQG�WKDW�IRU�XS�WR�VL[�PRQWKV�DIWHU

WKH� VLJQDO� WKHUH�ZHUH� VLJQLILFDQW� DEQRUPDO� UHWXUQV�RI� �����SHU� FHQW� IRU� WKH

ZKROH� VDPSOH�� :KHQ� VSOLW� LQWR� EX\� DQG� VHOO� VLJQDOV�� WKH� VHOOV� ZHUH

VLJQLILFDQWO\� QHJDWLYH�� EXW� WKH� EX\V�� WKRXJK� SRVLWLYH� ZHUH� QRW� VLJQLILFDQW�

1RWH�WKDW�WKLV�LV�WKH�RSSRVLWH�SDWWHUQ�WR�WKH�ILQGLQJV�RI�.LQJ�DQG�5|HOO��:KHQ

3RSH��0RUULV� DQG� 3HHO� H[DPLQHG� WKH� EHKDYLRXU� RI� DEQRUPDO� UHWXUQV� RYHU

WKUHH� VXE�SHULRGV�� WKH\� ZHUH� XQDEOH� WR� GHWHFW� DQ\� JHQHUDO� SDWWHUQ� LQ� WKH

GLVWULEXWLRQ� RI� UHVLGXDO� UHWXUQV�� +RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� WKH

GHILQLWLRQ�RI�D�CVLJQDO
�GLIIHUV�EHWZHHQ�WKHVH�WZR�8.�VWXGLHV��.LQJ�DQG�5|HOO



�

XVH�DOO�WUDQVDFWLRQV�UHSRUWHG�LQ�WKH�)LQDQFLDO�7LPHV�ZKLOVW�3RSH��0RUULV�DQG

3HHO�XVHG�RQO\�WKRVH�HYHQWV�ZKHUH�WZR�RU�PRUH�GLUHFWRUV�WUDGHG�LQ�WKH�VKDUHV

LQ�WKH�VDPH�ZHHN�

,9��'DWD

7KH� /RQGRQ� 6WRFN� ([FKDQJH� &RPSDQLHV
� ,QIRUPDWLRQ� )LFKH� 6HUYLFH� ZDV

XVHG� WR� H[WUDFW� GDWD� RQ� DOO� GLUHFWRUV
� WUDGLQJ� DFWLYLWLHV� IRU� ���� OLVWHG� QRQ�

ILQDQFLDO� FRPSDQLHV� IRU� WKH� SHULRG� -DQXDU\� ����� WR� 'HFHPEHU� ����

LQFOXVLYH��7KH�VDPSOH�ZDV�VWUDWLILHG�VR�WKDW����RI�RXU�FRPSDQLHV�DUH� LQ� WKH

ODUJHVW�GHFLOH�E\�PDUNHW�YDOXHV�DW�-DQXDU\����������EHWZHHQ�WKH�VHFRQG�DQG

ILIWK�GHFLOHV��ZLWK���� LQ� WKH� VPDOOHVW���GHFLOHV��7KUHH�SULQFLSDO� LQIRUPDWLRQ

VHUYLFHV�DUH�DYDLODEOH��D�GDLO\�XSGDWH�VHUYLFH��DQ�DQQXDO�UHSRUW�DQG�DFFRXQWV

VHUYLFH�DQG�WKH�DG�KRF�VHUYLFH�

��

7KH�GDLO\� XSGDWH� VHUYLFH� LV� VSOLW� LQWR� IRXU� VHFWLRQV��6HFWLRQ�$� FRQWDLQV� WKH

DQQXDO�UHSRUW�DQG�DFFRXQWV��6HFWLRQ�%�FRQWDLQV�GHWDLOV�RI�GLUHFWRUDWH�FKDQJHV�

GLUHFWRUV
� GHDOLQJV� DQG� GLVFORVDEOH� VKDUHKROGLQJV�� 6HFWLRQ� &� FRQWDLQV

FRPSDQ\� FLUFXODUV� �LQFOXGLQJ� SURVSHFWXVHV�� QRWLFHV� RI� (*0V�� HWF�� DQG

6HFWLRQ� '� FRQWDLQV� DQ\� RWKHU� PDWHULDO�� VXFK� DV� SUHOLPLQDU\� DQG� LQWHULP

UHVXOWV��$V� GLVFORVDEOH� VKDUHKROGLQJV� LQFOXGH� LQIRUPDWLRQ� UHODWLQJ� WR� VWDNHV

KHOG�LQ�RWKHU�FRPSDQLHV�DQG�KHOG�E\�RWKHU�FRPSDQLHV��WKH�YROXPH�RI�GDWD�WR

EH� VFDQQHG� LQ� RUGHU� WR� HVWDEOLVK� GLUHFWRUV
� VKDUH� GHDOLQJV� LV� FRQVLGHUDEOH�

3ULRU�WR�WKH�LQWURGXFWLRQ�RI�D�6WRFN�([FKDQJH�VWDQGDUG�IRUP��DW�WKH�WLPH�RI

C%LJ�%DQJ
�� PDQ\� FRPSDQLHV� FRPPXQLFDWHG� GLUHFWRUV
� GHDOLQJV� LQ� D� OHWWHU

IRUPDW��ZLWK� VRPH� ILUPV�FKRRVLQJ� WR�SURYLGH�RQO\� VSDUVH� LQIRUPDWLRQ��2XU

LQWHQWLRQ� LQ� ORRNLQJ� DW� WKH� ILFKH� FRS\�ZDV� WR� JOHDQ� WKH�PD[LPXP� SRVVLEOH



��

LQIRUPDWLRQ�FRQFHUQLQJ�WKH�WUDQVDFWLRQ��WR�DVVLVW� LQ�FODVVLI\LQJ�DOO�GLUHFWRUV


EHQHILFLDO� GHDOLQJV� DV�� EX\�� VHOO�� SXUFKDVH�VDOH� RI� ULJKWV� RU� RSWLRQ

H[HUFLVH�VXEVHTXHQW�VDOH���7KH� ODWWHU�FDWHJRULVDWLRQ� LV�HVSHFLDOO\�GLIILFXOW�DV

QRW�DOO�FRPSDQLHV�FOHDUO\�LQGLFDWH�ZKHWKHU�D�WUDGH�UHODWHV�WR�VKDUH�RSWLRQV�RU

QRW����$FFRUGLQJO\��D�SXUFKDVH�ZDV�MXGJHG�WR�EH�DQ�H[HUFLVH�RI�DQ�RSWLRQ�LI

D�� WKH� FRPSDQ\� LQGLFDWHG� LW� ZDV� VXFK�� RU� E�� WKH� SULFH� �LI� GLVFORVHG�� ZDV

VXEVWDQWLDOO\�EHORZ�WKDW�UHODWLQJ�WR�DQ\�WUDGHV�GLVFORVHG�ZLWKLQ�WKH�PRQWK�RI

SXUFKDVH� RU� F�� LI� WKH� SXUFKDVH� ZDV� IROORZHG� E\� WKH� VDOH� RI� VKDUHV� E\� D

GLUHFWRU�LQ�WKH�PRQWK�RI�DFTXLVLWLRQ��2EYLRXVO\��WKLV�DSSURDFK�PD\�KDYH�OHG

WR� WKH�PLVFODVVLILFDWLRQ�RI�RSWLRQ�EDVHG� WUDGHV�EXW� WKH�GHVFULSWLRQV�JLYHQ� LQ

WKH�ZHHNO\�LQWHOOLJHQFH�GR�VRPHWLPHV�KDYH�GDWD�PLVVLQJ�IURP�WKHP�

7KH�PHWKRGRORJ\�XVHG�UHTXLUHV�WKDW�DOO�����FRPSDQLHV�DUH� LQFOXGHG�RQ� WKH

/%6�VKDUH�SULFH�GDWD�EDVH� IRU� WKH�SHULRG� -DQXDU\������ WR�'HFHPEHU�����

LQFOXVLYH��DQG�DOWKRXJK�WKLV�PD\�LPSO\�D�VDPSOH�ELDV�LQ�WKH�VHOO�WUDQVDFWLRQV

EHFDXVH�RI�WKH�CVXUYLYDO
�FULWHULRQ�WKLV�LPSRVHV��/RGHUHU�DQG�6KHHKDQ�������

ILQG� QR� HYLGHQFH� RI� DQ\� VLJQLILFDQW� UHGXFWLRQ� LQ� VWRFNKROGLQJV� E\� LQVLGHUV

SULRU�WR�EDQNUXSWF\�IRU�D�VDPSOH�RI�1<6(�ILUPV��

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

����

�
�-DIIH���������)LQQHUW\��������DQG�3RSH��0RUULV�DQG�3HHO��������VSHFLILFDOO\�H[FOXGH�DOO

RSWLRQ�WUDGHV�

������,Q�IDFW�ZKHQ�ZH�DQDO\]HG� WKH�GDWD�VHW�ZH�GLVFRYHUHG� WKDW����FRPSDQLHV�ZHUH�UHPRYHG

IURP� WKH� /%6� GDWDEDVH� EHWZHHQ� -DQXDU\� ����� DQG� 'HFHPEHU� ����� GXH� WR� HQWHULQJ

UHFHLYHUVKLS� RU� EHLQJ� YROXQWDULO\� OLTXLGDWHG�� 2I� WKHVH� ���ZRXOG� QRW� KDYH� TXDOLILHG� IRU� RXU

VDPSOH�EHFDXVH�HLWKHU� WKH\�ZHUH� LQ� WKH� ILQDQFLDO� VHFWRU� RU� WKH\� KDG� OHVV� WKDQ� VL[W\�PRQWKV

UHWXUQV� DYDLODEOH� EHIRUH� RXU� H[FOXVLRQ� SHULRG�� :H� H[DPLQHG� WKH� GLUHFWRUV
� WUDGHV� LQ� WKH

UHPDLQLQJ� ��� FRPSDQLHV� DQG� IRXQG� ��� EX\� WUDQVDFWLRQV� DQG� ��� VHOO� WUDQVDFWLRQV�� 7KLV

GLVWULEXWLRQ�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�VDPSOH�GLVWULEXWLRQ�DW�WKH���SHU�FHQW�OHYHO��,W

WKHUHIRUH�DSSHDUV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKH�HIIHFW�RI�H[FOXGLQJ�WKHVH����FRPSDQLHV�IURP

WKH�XQLYHUVH�IURP�ZKLFK�RXU�����ILUPV�ZHUH�UDQGRPO\�VHOHFWHG�LV�OLNHO\�WR�EH�QHJOLJLEOH��2Q

WKH� UHODWHG� LVVXH� RI� WDNHRYHUV�� ZH� QRWH� WKDW� WUDGLQJ� E\� GLUHFWRUV� LQ� FRPSDQLHV� LQYROYHG� LQ

WDNHRYHUV�YLRODWHV�WKH�,QVLGHU�7UDGLQJ�$FW�DQG�LV�RXWVLGH�WKH�VFRSH�RI�WKLV�VWXG\�



��

7KHUH�ZHUH�D�WRWDO�RI�������GLUHFWRUV
�WUDGHV�LGHQWLILHG�LQ�WKH�VDPSOH�RI����

FRPSDQLHV�� RI� ZKLFK� ������ ZHUH� QRQ�RSWLRQ� UHODWHG�� � $PRQJ� WKHVH� ODWWHU

WUDQVDFWLRQV� VDOHV� RXWQXPEHUHG� SXUFKDVHV� E\� ����� 2YHU� KDOI� RI� WKH� QRQ�

RSWLRQ� WUDQVDFWLRQV� UHSRUWHG� ZHUH� LQ� ODUJH� VWRFNV�� ZLWK� DERXW� ���� LQ� WKH

VPDOO�VWRFNV��2QO\�LQ�WKH�VPDOO�ILUP�FODVVLILFDWLRQ�GLG�EX\V�RXWQXPEHU�VHOOV�

7KLV�FRPSDUHV�ZLWK�����WUDGHV�H[DPLQHG�E\�3RSH��0RUULV�DQG�3HHO� ������

ZKR�LQFOXGH�RQO\�WKRVH�FDVHV�ZKHUH�WKH�QHW�QXPEHU�RI�EX\HUV�RU�VHOOHUV�ZDV

WZR�RU�PRUH��7KH\�DOVR�H[FOXGH�FDVHV�ZKHUH�QR�WUDGLQJ�RFFXUUHG�LQ�DQ\�RI

WKH����PRQWKV�RI�WKH�HVWLPDWLRQ�SHULRG��%\�FRQWUDVW�ZH�LQFOXGHG�DOO� WUDGHV�

DQG�GHILQHG�CEX\
�RU�CVHOO
�VLJQDOV�ZLWK� UHIHUHQFH� WR� WKH�QXPEHU�RI� VKDUHV

WUDGHG�E\� LQVLGHUV�� �:H�DQDO\]HG� WUDGHV� E\� TXDUWHU� WKURXJKRXW� WKH� VDPSOH

SHULRG�DQG�IRXQG�QR�HYLGHQFH�RI�VHDVRQDOLW\�LQ�GLUHFWRUV
�WUDGLQJ�

+DYLQJ� REVHUYHG� WKH� GLUHFWRUV
� VKDUH� GHDOLQJ� DFWLYLWLHV� LQ� HDFK� PRQWK�� D

VLJQDO�LV�JHQHUDWHG�IRU�WKDW�PRQWK�DFFRUGLQJ�WR�WKH�QXPEHU�RI�VKDUHV�ERXJKW

DQG� VROG� E\� WKH� GLUHFWRUV�� ,I� WKH\� EX\�PRUH� VKDUHV� WKDQ� WKH\� VHOO�� WKHQ� D

CEX\
� VLJQDO� DULVHV� ZKHUHDV� D� CVHOO
� VLJQDO� LV� WULJJHUHG� LI� VDOHV� H[FHHG

SXUFKDVHV���0RQWKV�ZLWK�QR�VDOHV�RU�SXUFKDVHV�DUH�GHHPHG�WR�JLYH�ULVH�WR�D

CQHXWUDO
�VLJQDO��

7KH�GDWH�RI�WKH�VLJQDO�WR�WKH�PDUNHW�LV�WDNHQ�DV�EHLQJ�WKH�GDWH�RI�UHFHLSW�E\

WKH�VWRFN�H[FKDQJH�RI�WKH�GRFXPHQWDWLRQ�SURYLGHG�E\�WKH�FRPSDQ\��7KLV�GDWH

LV� FOHDUO\� VWDPSHG� RQ� WKH� WUDGH� QRWLILFDWLRQ�� RXU� RULJLQDO� LQWHQWLRQ� ZDV� WR

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

����

�
� )LQQHUW\� ������� FRQVLGHUV� �LQWHQVLYH�� VLJQDOV�� ZKHQ� VDOHV� H[FHHG� SXUFKDVHV� E\� VRPH

IDFWRU�DQG�YLFH�YHUVD�



�

UHFRUG�ERWK� WKLV�GDWH�DQG� WKH�GDWH�RI� WKH�DFWXDO� WUDGH�EXW�XQIRUWXQDWHO\� WKH

TXDOLW\� RI� WKH� GRFXPHQWDWLRQ� SURYLGHG� E\� WKH� FRPSDQLHV� �SDUWLFXODUO\� SUH�

C%LJ�%DQJ
��GLG�QRW�DOZD\V�DOORZ�WKH�ODWWHU�WR�EH�GLVWLQJXLVKHG��� �$OWKRXJK

WKH�VWDQGDUGV�RI�UHSRUWLQJ�RI�WUDGHV�KDV�QRZ�LPSURYHG�WKLV�TXDOLW\�SUREOHP

GLG� FDXVH� GLIILFXOWLHV� LQ� GHWHUPLQLQJ� ZKHWKHU� WUDGHV� ZHUH� RSWLRQ�EDVHG� RU

QRW��

3UHYLRXV�VWXGLHV�KDYH�H[FOXGHG�WKH�LPSDFW�RI�RSWLRQV�H[HUFLVHG�E\�GLUHFWRUV�

EXW�WKH�H[HUFLVH�RI�RSWLRQV�DQG�VXEVHTXHQW�WUDQVDFWLRQV�E\�GLUHFWRUV�PD\�DOVR

UHYHDO�LQIRUPDWLRQ�DERXW�KRZ�WKH�GLUHFWRUV�YLHZ�WKH�ORQJ�WHUP�SURVSHFWV�RI�D

FRPSDQ\��:H�ZHUH�LQWHUHVWHG�WR�VHH�LI�WKHUH�ZDV�DQ\�LQIRUPDWLRQ�FRQWHQW�LQ

RSWLRQ� UHODWHG� WUDQVDFWLRQV� DQG� ZH� WKHUHIRUH� H[DPLQHG� WKH� HIIHFWV� RQ

DEQRUPDO�UHWXUQV�RI�FODVVLI\LQJ�RSWLRQV�LQ�WKH�IROORZLQJ�PDQQHU�

6WUDWHJ\� �� �6���� 2QO\� VDOHV� RU� SXUFKDVHV� RI� VKDUHV�� H[FOXGLQJ� ULJKWV� DQG

RSWLRQV�ZHUH�FRQVLGHUHG�

6WUDWHJ\����6����2SWLRQ�H[HUFLVH�IROORZHG�E\�WKH�VDOH�RI�WKH�HQWLUH�DFTXLVLWLRQ

LV� FODVVLILHG� DV� D� CQHXWUDO
� VLJQDO�� EXW� H[HUFLVH� IROORZHG� E\� QR� VDOH� RU� D

SDUWLDO�VDOH�LV�FODVVLILHG�DV�D�CEX\
�VLJQDO�

6WUDWHJ\� �� �6���� LV� VLPLODU� WR� 6��� EXW� FODVVLILHV� WKH� H[HUFLVH� RI� DQ� RSWLRQ

IROORZHG�E\�VDOH�DV�D�CVHOO
�VLJQDO�

9��6WDWLVWLFDO�0HWKRGRORJ\

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

����

�
�2QH�FRPSDQ\�KDG�WR�EH�GURSSHG�IURP�WKH�VDPSOH��DQG�UHSODFHG��EHFDXVH�WKH�TXDOLW\�RI

LQIRUPDWLRQ� PDGH� LW� LPSRVVLEOH� WR� GLVWLQJXLVK� EHWZHHQ� WKRVH� EHQHILFLDO� DQG� QRQ�EHQHILFLDO

WUDGHV�� )XUWKHUPRUH�� WKHUH� ZHUH� VHYHUDO� FDVHV� LQ� RWKHU� FRPSDQLHV� ZKHUH� WUDGHV� ZHUH

FRQGXFWHG�GXULQJ�SURVFULEHG�SHULRGV��7KLV�DSSHDUHG�WR�GUDZ�D�ZDUQLQJ�OHWWHU�WR�WKH�FRPSDQ\

IURP�WKH�6WRFN�([FKDQJH�
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7KH� DSSURDFK� WR� HYDOXDWLQJ� WKH� LPSDFW� RI� GLUHFWRUV
� WUDGLQJ� XVHV� WKH

VWDQGDUGLVHG�PDUNHW�PRGHO�UHVLGXDOV�WR�HYDOXDWH�WKH�PHDQ�HIIHFW�SHU�VLJQDO�

7KH�IROORZLQJ�JHQHUDWLQJ�PRGHO�IRU�UHWXUQV�LV�DVVXPHG�

ZKHUH�UMτ��LV�WKH�FRQWLQXRXVO\�FRPSRXQGHG�UHWXUQ�WR�FRPSDQ\�M�LQ�PRQWK�τ�

WDNHQ� IURP� WKH�/RQGRQ�%XVLQHVV� 6FKRRO� 6KDUH�3ULFH�'DWDEDVH�� UPτ� � LV� WKH

UHWXUQ�RQ�DQ�HTXLW\�PDUNHW� LQGH[��ZKLFK� LQ� WKLV�FDVH� WKH�)7�$FWXDULHV�$OO

6KDUH� ,QGH[�� DQG� εMτ� � LV� DQ� LLG� GLVWXUEDQFH� WHUP�� εMτ� a� 1�2�� σε
���� 7KH

FRHIILFLHQWV�LQ�WKH�PDUNHW�PRGHO�ZHUH�HVWLPDWHG�XVLQJ�GDWD�EDVHG�RQ�WKH���

PRQWKV�XS�WR�DQG�LQFOXGLQJ�WKH�PRQWK����PRQWKV�SULRU�WR�WKH�PRQWK�RI�WKH

ILUVW�VLJQDO���7KH����PRQWK�CH[FOXVLRQ
�SHULRG�LV�XVHG�WR�WDNH�DFFRXQW�RI�WKH

IDFW�WKDW�GLUHFWRUV�PD\�WUDGH�IROORZLQJ�D�SHULRG�RI�DEQRUPDO�SHUIRUPDQFH�E\

WKH�FRPSDQ\�

,QLWLDOO\� DEQRUPDO� UHWXUQV��;0MW� �� ZHUH� FRPSXWHG�PRQWKO\� IROORZLQJ� HDFK

GLUHFWRU
V�WUDGH�UHSRUWHG�GXULQJ�WKH����PRQWK�SHULRG�-DQXDU\������WKURXJK�WR

'HFHPEHU�������DV

7KHVH�FDOFXODWLRQV�UHSUHVHQW�D�CQDLYH
�PRGHO��VLQFH�WKHUH�DUH�QR�DGMXVWPHQWV

IRU� WKLQ� WUDGLQJ�� VL]H� FRQVLGHUDWLRQV� RU� RYHUODSSLQJ� VLJQDOV�� 7KH� XVXDO

FRQVLVWHQW� HVWLPDWRU�A� ε
�� RI� σε

�� � ZDV� FDOFXODWHG� IURP� WKH� PDUNHW� PRGHO

UHJUHVVLRQV�� )ROORZLQJ� 'RGG� DQG� :DUQHU� ������� WKH� YDULDQFH� RI� ;0MW�

9�;0MW��ZDV�HVWLPDWHG�DV

M M M P MU �  � �� � � U �� �τ τ τα β ε �
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ZKHUH�1�LV�WKH�QXPEHU�RI�REVHUYDWLRQV�RYHU�ZKLFK�HTXDWLRQ�����LV�HVWLPDWHG�

HTXDO� WR����KHUH�� DQGU�P� LV� WKH�PHDQ� UHWXUQ�RQ� WKH�PDUNHW� LQGH[�RYHU� WKH

HVWLPDWLRQ� SHULRG�� 6WDQGDUGLVHG� PRQWKO\� DEQRUPDO� UHWXUQV�� 60MW�� ZHUH

FDOFXODWHG�DV

8QGHU� WKH� XVXDO� DVVXPSWLRQV� UHJDUGLQJ� WKH� QRUPDOLW\�� VHULDO� LQGHSHQGHQFH

DQG�KRPRVFHGDVWLFLW\�RI� WKH�GLVWXUEDQFH� WHUPV��εMW� ��60MW� � LV� DV\PSWRWLFDOO\

XQLW� QRUPDOO\� GLVWULEXWHG�� 7KH� RYHUDOO� PHDQ� RI� WKH� VWDQGDUGLVHG� PRQWKO\

DEQRUPDO�UHWXUQV�LV�GHILQHG�E\�

ZKHUH�/�LV�WKH�WRWDO�QXPEHU�RI�FRPSDQLHV�DQG�'M�LV�VHW�RI�PRQWKV�LQ�ZKLFK

GLUHFWRUV
� WUDGHV� LQ�FRPSDQ\� M�ZHUH� UHSRUWHG�DQG�'� LV� WKH� WRWDO�QXPEHU�RI

VLJQDO�PRQWKV�XVHG�LQ�WKH�VWXG\��7KXV�DV\PSWRWLFDOO\��JLYHQ�WKH�VWDWLRQDULW\

RI�HTXDWLRQ�����LQ�DOO�PRQWKV�60��KDV�D�QRUPDO�GLVWULEXWLRQ�ZLWK�PHDQ�]HUR

DQG� YDULDQFH� ��'�� $� WHVW� IRU� D� QRQ�]HUR� PHDQ� RI� WKH� PRQWKO\� DEQRUPDO

UHWXUQV�FDQ�EH�EDVHG�RQ60��E\�IRUPLQJ�WKH�VXPPDU\�WHVW�VWDWLVWLF��=��ZKHUH
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/RQJHU�3HULRG�$EQRUPDO�5HWXUQV

7KH�SUHFHGLQJ�VHFWLRQ�VHWV�RXW�WKH�VWUDLJKWIRUZDUG�SURFHGXUH�XVHG�WR�DUULYH

DW�VLPSOH�WHVW�IRU�D�QRQ�]HUR�DEQRUPDO�UHWXUQ�LQ�WKH�PRQWK�IROORZLQJ�D�PRQWK

LQ� ZKLFK� D� GLUHFWRU
V� WUDGH� ZDV� UHSRUWHG�� $V� DUJXHG� HDUOLHU�� DQG� LQ� -DIIH

�������DQG�.LQJ�DQG�5|HOO� �������� WKH� LQIRUPDWLRQ�PRWLYDWLQJ� D�GLUHFWRU
V

WUDGH�PD\�QRW�EH�LPSRXQGHG�LQ� WKH�VKDUH�SULFH�XQWLO� VRPH�XQFHUWDLQ�IXWXUH

WLPH�SRLQW��7KLV�PD\�ZHOO�YDU\�EHWZHHQ�WUDGHV�DQG�FRPSDQLHV��7R�DOORZ�IRU

WKLV�ZH�FDOFXODWH�DEQRUPDO�UHWXUQV�RYHU�D�YDULHW\�RI�ORQJHU�LQWHUYDOV�������

DQG����PRQWKV� DUH�TXRWHG�EHORZ��� �5HOHYDQW� LQIRUPDWLRQ� FDQ� EH� DEVRUEHG

LQWR�WKH�VKDUH�SULFH�DW�DQ\�SRLQW� LQ� WKHVH� WLPH� LQWHUYDOV�QRW� MXVW� LQ�D�VLQJOH

PRQWK�� 7KH� VLQJOH� PRQWK� PHWKRGRORJ\� FDQ� EH� DSSOLHG� WR� D� PXOWL�PRQWK

UHWXUQ��ZLWK�RQH� LPSRUWDQW� DGMXVWPHQW�� ,I�PRUH� WKDQ�RQH�PRQWK� LV� XVHG� LQ

FDOFXODWLQJ�WKH�UHWXUQ��WKH�SRVVLELOLW\�DULVHV�WKDW�WKHUH�PD\�EH�PRUH�WKDQ�RQH

CVLJQDO� PRQWK
�� ,I� WKLV� LV� WKH� FDVH�� DQG� DOO� VLJQDO� PRQWKV� DUH� XVHG�� WKHQ

SODLQO\�WKH�PXOWL�PRQWK�UHWXUQV�FDQQRW�EH�LQGHSHQGHQW���7KH�GHSHQGHQFH�FDQ

KRZHYHU�EH�DGMXVWHG�IRU�� ,I� W� LV�D�PRQWK� LQ�ZKLFK�D�GLUHFWRU
V� WUDGH� VLJQDO

RFFXUV�WKHQ

LV�D�.�PRQWK�VWDQGDUGLVHG�UHWXUQ��ZKHUH�.�ZLOO�WDNH�RQ�WKH�YDOXHV�������DQG

���PRQWKV��1RZ� VXSSRVH� DQRWKHU� VLJQDO� RFFXUV� LQ�PRQWK� W�K� ���K�.��

WKHQ�>DVVXPLQJ�VWDWLRQDULW\�RI�HTXDWLRQ����@
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VLQFH�60M�DUH�VHULDOO\�LQGHSHQGHQW�ZLWK�XQLW�YDULDQFH��7KHQ�DV�EHIRUH�

EXW�QRZ�WKH�YDULDQFH�RI60��.��LV�JLYHQ�E\�

ZKHUH�'L��L �������.����LV�WKH�QXPEHU�RI�WLPHV�DQ�CRYHUODS
�RI�.�L�PRQWKV

RFFXUV��:LWK� WKLV� RYHUODS� DGMXVWPHQW� PDGH�� D� WHVW� VWDWLVWLF� FDQ� EH� IRUPHG

H[DFWO\� DV� LQ� WKH� SUHFHGLQJ� VHFWLRQ��:KHQ� UHSRUWLQJ� RXU� UHVXOWV� IURP� WKH

DSSOLFDWLRQ�RI�WKH�QDLYH�PRGHO��ZH�GR�QRW�PDNH�WKLV�RYHUODS�DGMXVWPHQW��7KLV

LV�WR�IDFLOLWDWH�FRPSDULVRQ�ZLWK�RWKHU�8.�VWXGLHV�RI�GLUHFWRUV
�WUDGLQJ��

9,��,PSDFW�RI�LOOLTXLG�VPDOO�FRPSDQLHV

7KH�DQDO\VLV�LQ�VHFWLRQ�9�DVVXPHG�WKDW�WKHUH�ZHUH�QR�OLTXLGLW\�SUREOHPV�LQ

WKH� VWRFNV� LQ� RXU� VDPSOH�� EXW� ZH� GHOLEHUDWHO\� VWUDWLILHG� RXU� GDWD� WR

LQFRUSRUDWH� VPDOO� FRPSDQLHV��7KHUH�DUH�DW� OHDVW� WKUHH�GLIILFXOWLHV� UDLVHG�E\

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

����

�
�7KH�RYHUODS�DGMXVWPHQW�RQO\�DIIHFWV�WKH�YDULDQFH��$OWKRXJK�ZH�GR�QRW�UHSRUW�LWV�LPSDFW�LQ

7DEOH� ��� ZKLOH� LQ� WKH� FDVH� RI� DOO� KROGLQJ� SHULRGV� JUHDWHU� WKDQ� RQH� PRQWK� VLJQLILFDQFH� LV

UHGXFHG��LQ�QR�FDVH�GRHV�D�VLJQLILFDQW�UHWXUQ�EHFRPH�LQVLJQLILFDQW�ZKHQ�RYHUODSV�DUH�DOORZHG

IRU�
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LQFOXGLQJ� VPDOO� ILUPV� LQ�RXU� VDPSOH��)LUVW�� WUDGHV� LQ� VPDOO� FRPSDQLHV�PD\

RFFXU�RQO\�LQIUHTXHQWO\�VR�WKDW�WKH�PRQWKO\�UHWXUQV�PD\�EH�EDVHG�RQ�SULFHV

WKDW�ZHUH�QRW�HIIHFWLYH� IRU� WKDW�PRQWK��6HFRQG� LW� LV�ZHOO� NQRZQ� WKDW� VPDOO

ILUPV� FRQVLVWHQWO\� RXWSHUIRUPHG� WKH�PDUNHW� WKURXJKRXW� WKH� HLJKWLHV� VR� WKDW

DEQRUPDO�UHWXUQV�DWWULEXWDEOH�WR�IROORZLQJ�GLUHFWRUV
�WUDGLQJ�PD\� LQ�IDFW�EH

GXH� WR� WKLV� VPDOO� ILUP�HIIHFW��)LQDOO\� WKH� OLTXLGLW\� SUREOHPV�RI� VPDOO� ILUPV

PD\�UHVXOW�LQ�ODUJHU�WUDQVDFWLRQV�SULFHV�GXH�WR�ZLGHU�ELG�DVN�VSUHDGV�>*ORVWHQ

DQG�0LOJURP�������@��:H�ZHUH�QRW�DEOH�WR�REWDLQ�GDWD�RQ�TXRWHG�VSUHDGV�LQ

WKHVH�VPDOO�VWRFNV��VLQFH�SULRU�WR�C%LJ�%DQJ
�WKLV�GDWD�ZDV�QRW�GRFXPHQWHG�

EXW�ZH�ZHUH�DEOH�WR�DOORZ�IRU�WKH�RWKHU�WZR�LVVXHV�

2XU�ILUVW�DGMXVWPHQW�ZDV�WR�WDNH�DFFRXQW�RI�WKH�WKLQ�WUDGLQJ�HIIHFW�LQ�WKH�EHWD

HVWLPDWLRQ�� $� WHVW� RI� PDUNHW� UHWXUQV� VKRZHG� WKDW� QR� VLJQLILFDQW

DXWRFRUUHODWLRQ� H[LVWV� LQ� WKH� PDUNHW� LQGH[��� � $Q� DSSURSULDWH� EHQFKPDUN

UHWXUQ� LQ� WKH�SUHVHQFH�RI� WKLQ� WUDGLQJ� FDQ� WKHUHIRUH�EH� IRXQG�E\�XVLQJ� WKH

'LPVRQ��������PXOWLSOH�UHJUHVVLRQ�PHWKRGRORJ\�>)DPD�DQG�)UHQFK�������@�

�:H� XVH� D� VLQJOH� OHDG� DQG� ODJ� PRGHO� DQG� DVVXPH� WKH� IROORZLQJ� UHWXUQ

JHQHUDWLQJ�SURFHVV�

,Q�ZKLFK� FDVH� DEQRUPDO� UHWXUQV� DUH� QRZ� FRPSXWHG� IURP� WKH� SURMHFWLRQ� RI

HTXDWLRQ������DQG�WKH�DSSURSULDWH�WHVW�VWDWLVWLF�LV�GHVFULEHG�LQ�WKH�$SSHQGL[�

:H� QRZ� WXUQ� WR� D� VHFRQG� DGMXVWPHQW�� WKH� VL]H� HIIHFW� RQ� WKH� EHQFKPDUN

����������������������������������������
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�
�7KH�DXWRFRUUHODWLRQ�ZDV�D�VWDWLVWLFDOO\�LQVLJQLILFDQW��������RYHU�WKH�VDPSOH�SHULRG�
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UHWXUQ��,W�PD\�EH�DUJXHG�WKDW�VXFK�DQ�DOORZDQFH�LV�LPSOLFLW�LQ�WKH�HVWLPDWH�RI

αM�� DQG� WKDW� QR� IXUWKHU� DOORZDQFH� QHHGV� WR� EH� PDGH�� � +RZHYHU�� VXFK� DQ

DSSURDFK� UHVXOWV� LQ�ELDV��EHFDXVH�RI� H[FOXVLRQ�SHULRG�SUREOHPV�� YDULDELOLW\

DQG�RU� VHDVRQDOLW\� LQ� WKH� VL]H� HIIHFW�� RU� QRQ�VWDWLRQDULW\� LQ� HYHQW� VHFXULW\

VL]HV��>'LPVRQ�DQG�0DUVK� �������S����@��$FFRUGLQJO\��ZH� IROORZ�'LPVRQ

DQG� 0DUVK� ������� DQG� $JUDZDO�� -DIIH� DQG� 0DQGHONHU� ������� LQ� XVLQJ� D

EHQFKPDUN� SRUWIROLR� FRQVWUXFWHG� WR� WDNH� DFFRXQW� RI� WKH� VL]H� HIIHFW��

$EQRUPDO�SHUIRUPDQFH�RQ�D�VL]H�DQG�EHWD�DGMXVWHG�EDVLV��;6M ��LV�FRPSXWHG

DV�

ZKHUH�UL�M�W� LV� WKH�UHWXUQ�RQ� WKH�GHFLOH� �FRQWURO��SRUWIROLR�� L�� IRU�VHFXULW\� �M��

7KH� FRQWURO� SRUWIROLR� LV� VSHFLILHG� DV� WKH� SRUWIROLR� FRPSULVLQJ� WKH� HTXDOO\�

ZHLJKWHG�GHFLOH�RI�DOO�VWRFNV�WR�ZKLFK�VHFXULW\�L�EHORQJV�DW�WKH�EHJLQQLQJ�RI

WKH� \HDU�� βL�M�� � LV� WKH� HVWLPDWHG� EHWD� RI� WKH� FRQWURO� SRUWIROLR� EDVHG� RQ� WKH

SUHFHGLQJ����PRQWKO\�REVHUYDWLRQV��ZKLOVW�UIW� � LV� WKH�UHWXUQ�RQ� WKUHH�PRQWK

WUHDVXU\�ELOOV�ERWK�LQ�WKH�HYHQW�PRQWK��*LYHQ�WKH�SUHVHQFH�RI�WKLQ�WUDGLQJ�DW

ERWK�FRPSDQ\�DQG�GHFLOH�SRUWIROLR� OHYHOV� �'LPVRQ�>����@���H[SUHVVLRQ� ����

DOVR�QHHGV�WR�EH�IXUWKHU�PRGLILHG�WR�DOORZ�IRU�OHDGV�DQG�ODJV�LQ�ERWK�GHFLOH

DQG� FRPSDQ\� EHWDV�� �$Q� DSSURSULDWH� WHVW� VWDWLVWLF� FDQ� EH� IRUPHG� IURP� WKH

UHVLGXDO�YDULDQFH��DQG�D�GHVFULSWLRQ�LV�JLYHQ�LQ�WKH�$SSHQGL[�

9,,��(PSLULFDO�5HVXOWV

7DEOH� �� UHSRUWV� WKH� UHVXOWV� XVLQJ� DEQRUPDO� UHWXUQV� FDOFXODWHG� IURP� WKH

CQDLYH
�PDUNHW�PRGHO�LQ�HTXDWLRQ�����DQG�WKH�'RGG�:DUQHU�WHVW�VWDWLVWLF����

MW MW L�M�W M L�M� PW IW;6 �  � U � � � U � � �� � � � ��� U � � � U �� �β β �
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XQDGMXVWHG�IRU�RYHUODSV�� �*HQHUDOO\�� WKHVH�ILJXUHV�DSSHDU� WR�DJUHH�ZLWK� WKH

EX\�SRUWIROLR�ILQGLQJV�RI�.LQJ�DQG�5|HOO��������DQG�WKH�VHOO�SRUWIROLR�UHVXOWV

UHSRUWHG� E\� 3RSH��0RUULV� DQG� 3HHO� �������� � ,I� ZH� H[FOXGH� RSWLRQ� UHODWHG

WUDQVDFWLRQV� �6����ZH� ILQG� VLJQLILFDQW� UHWXUQV� �DW� WKH� ��� OHYHO�� RQ� WKH� EX\

SRUWIROLR� IRU� ��� ��� DQG����PRQWK�KROGLQJ�SHULRGV��ZKLOVW�ZH� ILQG� VWURQJO\

VLJQLILFDQW� UHWXUQV� RQ� WKH� VHOO� SRUWIROLR�� IURP�PRQWK� �� RQZDUGV� XQGHU� 6��

ZKHUH�RXU�VL[�PRQWK�KROGLQJ�SHULRG�UHWXUQV�DUH�VLPLODU�WR�WKRVH�UHSRUWHG�E\

3RSH��0RUULV�DQG�3HHO�LQ�ERWK�PDJQLWXGH�DQG�VLJQLILFDQFH�

:KHQ�ZH�WDNH�LQWR�DFFRXQW�RSWLRQ�UHODWHG�WUDGHV��6��DQG�6����WKH�UHVXOWV�RQ

WKH�EX\�SRUWIROLR�DUH�LQ�JHQHUDO��LQVLJQLILFDQW���+RZHYHU��WKLV�LV�QRW�WKH�FDVH

IRU�WKH�VHOO�SRUWIROLR�ZKHUH�WKH�VWURQJHVW�UHVXOWV�DUH�REWDLQHG�XQGHU�6����

:H�DOVR�UHSRUW�LQ�7DEOH���RQ�WKH�DEQRUPDO�UHWXUQV�IRU�WKH�PRQWK�RI�WKH�WUDGH

LWVHOI��PRQWK����LQ�RUGHU�WR�WKURZ�VRPH�OLJKW�RQ�WKH�TXHVWLRQ�RI�VWURQJ�IRUP

HIILFLHQF\���1R�VLJQLILFDQW�UHWXUQV�DSSHDU�WR�RFFXU�LQ�WKDW�PRQWK��VXJJHVWLQJ

WKDW� LI� GLUHFWRUV� DUH� WUDGLQJ� RQ� WKH� EDVLV� RI� LQVLGH� NQRZOHGJH� RI� FRPSDQ\

SURVSHFWV�� LW� LV� QRW� RQ� WKH� EDVLV� RI� LPPHGLDWHO\� GLVFORVHG� SULFH�VHQVLWLYH

LQIRUPDWLRQ��ZKLFK�ZRXOG��RI�FRXUVH��EH�LOOHJDO��

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

����

�1RWH�WKDW�D�QHJDWLYH�UHWXUQ�KHUH�LQGLFDWHV�WKDW�DQ�DEQRUPDO�JDLQ�FDQ�EH�PDGH�E\�VHOOLQJ�WKH

VKDUH�VKRUW�IROORZLQJ�D�VDOH�E\�D�GLUHFWRU�

�������1RWH�WKDW�WKH�QXPEHU�RI�
VHOO
�VLJQDOV�LV�JHQHUDOO\�ORZHU�XQGHU�6��RU�6��EHFDXVH�RSWLRQ


EX\V
�FDQ�VZDPS�
VHOO
�VLJQDOV���$V�DQ�H[DPSOH��WDNH�WKH�FDVH�RI�$OOLHG�/\RQV�LQ�1RYHPEHU

������ �2QH�GLUHFWRU� VROG� VRPH�VKDUHV��ZKLOVW� IRXU�ERXJKW� VKDUHV� �DQG� GLG� QRW� UHVHOO�� XVLQJ

RSWLRQV���8QGHU�6���WKLV�UHVXOWV�LQ�D�
VHOO
�VLJQDO��ZKHUHDV�XQGHU�6��RU�6���D�
EX\
�VLJQDO�LV�WKH

UHVXOW�
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:H�QRZ�ZLVK� WR�IXUWKHU�H[DPLQH� WKHVH�DEQRUPDO�UHWXUQV� WR�VHH� LI� WKH\�DUH

VL]H�UHODWHG��:H�GLYLGH�WKH�VDPSOH�LQWR�WKUHH�VL]H�FDWHJRULHV�RQ�WKH�EDVLV�RI

PDUNHW� FDSLWDOL]DWLRQ� DW� WKH� EHJLQQLQJ� RI� WKH� GDWD� SHULRG�� 7DEOH� �� VKRZV

FOHDUO\� WKDW� LQ� WKH�FDVH�RI� WKH�EX\� VLJQDOV�� WKHVH� H[FHVV� UHWXUQV� DUH� LQGHHG

UHODWHG�WR�ILUP�VL]H�ZLWK�KLJKO\�VLJQLILFDQW�&$5
V�FRQFHQWUDWHG�LQ�WKH�VPDOO

DQG� PHGLXP� FRPSDQ\� JURXSV� ������� DQG� ������� DIWHU� ��� PRQWKV��� %\

FRQWUDVW� WKH�ODUJH�FRPSDQ\�FDWHJRU\�VKRZV�VLJQLILFDQW�QHJDWLYH�&$5
V�RI� �

����DIWHU����PRQWKV��7XUQLQJ�WR�WKH�VHOO�VLJQDOV�VLJQLILFDQW�QHJDWLYH�UHWXUQV

�������� DIWHU� ��� PRQWKV�� DUH� REWDLQHG� RQ� WKH� ODUJHU� FRPSDQLHV�� EXW� D

VXUSULVLQJO\� SRVLWLYH� DQG� VLJQLILFDQW� DEQRUPDO� UHWXUQ� RI� ������ DIWHU� ��

PRQWKV�LV�HDUQHG�E\�WKH�VPDOOHU�JURXS�

7DEOH� �� UHSRUWV� WKH� &$5V� FDOFXODWHG� IURP� ������ ZLWK� WKH� VXPPDU\� WHVW

VWDWLVWLF� GHVFULEHG� LQ� WKH� DSSHQGL[�� ZKLFK� DOORZV� IRU� RYHUODSV� DQG� WKLQ

WUDGLQJ���)RU�EX\�VLJQDOV��WKHVH�UHVXOWV�OHDG�WR�EURDGO\�VLPLODU�FRQFOXVLRQV�WR

WKRVH� VXJJHVWHG� E\� 7DEOH� ��� DOWKRXJK� UHVXOWV� IRU� PRQWK� �� EHFRPH

LQVLJQLILFDQW� DQG�� LQ� JHQHUDO�� WKH� OHYHOV� RI� WKH� ]�VWDWLVWLFV� �VWDQGDUGLVHG

UHWXUQV��DUH�UHGXFHG���)RU�VHOO�VLJQDOV��UHWXUQV�DQG�VLJQLILFDQFH�OHYHOV�IRU�DOO

KROGLQJ� SHULRGV� DUH� VXEVWDQWLDOO\� UHGXFHG� IRU� DOO� VWUDWHJLHV�� EHFRPLQJ

LQVLJQLILFDQW�XQGHU�6���EXW�UHPDLQLQJ�VLJQLILFDQW�XQGHU�6��DQG�6��IRU���DQG��

PRQWK�KROGLQJ�SHULRGV�

7DEOH� �� UHSRUWV� RQ� WKH� &$5V� FDOFXODWHG� IURP� HTXDWLRQ� ������ ZLWK� WKH

VXPPDU\� VWDWLVWLF� GHULYHG� IURP� �$��� GHVFULEHG� LQ� WKH� $SSHQGL[�� DIWHU

DOORZLQJ� IRU� RYHUODSV�� � :KLOVW� LQ� JHQHUDO� DOO� WKH� DGMXVWPHQWV� PDGH� �WKLQ

WUDGLQJ��RYHUODSV�DQG�VL]H�FRQWURO��KDYH�DQ�LPSDFW�LQ�UHGXFLQJ�WKH�VL]H�RI�WKH



��

&$5V��RYHUDOO�WKH�JUHDWHVW�HIIHFW�LV�SURGXFHG�E\�DOORZLQJ�IRU�WKH�LQIOXHQFH�RI

FRPSDQ\�VL]H���7KH�FRQVHTXHQFH�RI�DOORZLQJ�IRU�WKH�VL]H�HIIHFW�LV�WR�UHGXFH

WKH� DEQRUPDO� UHWXUQV� RQ� GLUHFWRUV
� WUDGLQJ�� 7KHVH� UHVXOWV� DUH� UHSRUWHG� LQ

7DEOH����7XUQLQJ�WR�WKH�EX\�SRUWIROLR�XQGHU�6���VLJQLILFDQW�DEQRUPDO�UHWXUQV

�DW� WKH���� OHYHO�� UHPDLQ��DIWHU��������DQG����PRQWKV��DOWKRXJK� IRU� ORQJHU

SHULRGV� WKH� PDJQLWXGH� RI� WKH� &$5
V� LV� VXEVWDQWLDOO\� UHGXFHG� E\� WKH� VL]H

FRQWURO�PHWKRGRORJ\��8QGHU��6��DQG�6����������DQG����PRQWK�&$5
V�DUH�DOO

VLJQLILFDQW��+RZHYHU��QRQH�RI� WKH�DGMXVWHG�VHOO�&$5V�DUH�VLJQLILFDQW�XQGHU

DQ\�VWUDWHJ\��,Q�FRPPRQ�ZLWK�'LPVRQ�DQG�0DUVK��������WKHUHIRUH��ZH�ILQG

WKDW� WKH� VL]H� DQG� EHWD� FRQWURO� PRGHO� KDV� D� SRZHUIXO� UROH� LQ� H[SODLQLQJ

DSSDUHQWO\�ODUJH�DQG�VLJQLILFDQW�&$5V���1RQHWKHOHVV��ZH�ILQG�WKDW�LQ�HYHU\

FDVH��H[FHSW�WKDW�RI�PRQWK�����WKH�VLJQ�RI�WKH�DYHUDJH�&$5V�LV�SRVLWLYH�LQ�WKH

FDVH�RI�EX\�VLJQDOV��DQG�QHJDWLYH� LQ� WKH�FDVH�RI� VHOO� VLJQDOV�� LPSO\LQJ� WKDW

WKHUH� DUH� VPDOO� DEQRUPDO� UHWXUQV� WR� EH�PDGH� IURP�GHDOLQJ�RQ� WKH�EDVLV� RI

VLJQDOV�JHQHUDWHG�E\�GLUHFWRUV
�WUDGLQJ�DFWLYLW\��DOWKRXJK�JLYHQ�WKH�PDJQLWXGH

RI� WKH� &$5V� DQG� WKH� VL]H� RI� PDQ\� RI� WKH� FRPSDQLHV� LQYROYHG�� ZH� PLJKW

H[SHFW� WKDW� WKHVH� UHWXUQV� EHFRPH� LQVLJQLILFDQW� RQFH� WUDQVDFWLRQV� FRVWV� DQG

ELG�DVN�VSUHDGV�KDYH�EHHQ�DOORZHG�IRU�

7R� FKHFN� IRU� WKH� SUHVHQFH� RI� VHULDO� FRUUHODWLRQ� LQ� WKH� FRPSXWHG� DEQRUPDO

UHWXUQV� WKH� CSRUW�PDQWHDX
� FKL�VTXDUH� WHVW� VWDWLVWLF�� EDVHG� RQ� �� ODJV�� ZDV

FRPSXWHG�XVLQJ� WKH���� UHWXUQV� IROORZLQJ� HDFK� VLJQDO� >+DUYH\� ������@�� � ,Q

HYHU\� FDVH� RQO\� D� UHODWLYHO\� VPDOO� SURSRUWLRQ� �KDUGO\� GHYLDWLQJ� IURP� WKH

QDLYH����H[SHFWHG�VLJQLILFDQW�XQGHU�WKH�QXOO�K\SRWKHVLV�RI�QR�VLJQLILFDQFH�

ZDV�IRXQG���)RU�LQVWDQFH�WKH�����VLJQDOV�XVHG�IRU�WKH�6��EX\�SRUWIROLR�JDYH

���VLJQLILFDQW�UHVXOWV�DW�WKH����OHYHO�
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7R�FKHFN�IRU�HYLGHQFH�RI�DQ\�DEQRUPDO�UHWXUQV�LQ�WKH�SUH�VLJQDO�SHULRG��LQ

7DEOHV���DQG���ZH�UHSRUW�WKH�&$5V�IRU���PRQWK�DQG����PRQWKV�EHIRUH�WKH

GLUHFWRU
V�WUDGLQJ�VLJQDO�ZDV�LGHQWLILHG��2Q�D�CQDLYH
�PDUNHW�PRGHO�EDVLV�LW

DSSHDUV�WKDW�GLUHFWRUV�WHQG�WR�VHOO�IROORZLQJ�D�SHULRG�RI�XQXVXDOO\�SRRU�VKDUH

SULFH�SHUIRUPDQFH� �VLJQLILFDQW�DW���PRQWK� DQG����PRQWKV�SUH�VLJQDO���7KLV

UHVXOW�EHFRPHV�LQVLJQLILFDQW�RQ�D�VL]H�DGMXVWHG�EDVLV��ZKLFK�VXJJHVWV�WKDW�SDVW

UHODWLYH�SHUIRUPDQFH�LV�QRW�DVVRFLDWHG�ZLWK�GLUHFWRUV
�VKDUH�GHDOLQJV�

7R�FKHFN�WKH�FRQVLVWHQF\�RI�RXU�ILQGLQJV��ZH�DSSOLHG�RXU�PRGHO�WR�WKH�.LQJ

DQG�5|HOO� ������� GDWD� VHW���� � )LUVW��ZH� UHFDOFXODWHG� WKHLU� UHVXOWV� XVLQJ� RXU

CQDLYH
�PHWKRGRORJ\���7KLV�UHVXOWHG�LQ�D�VPDOOHU�GDWD�VHW�DV�ZH�UHTXLUHG�/%6

GDWD�EDVH�UHWXUQV�WR�EH�DYDLODEOH�IRU�WKH����PRQWKV�EHIRUH�-DQXDU\������WR

HVWLPDWH� EHWD� FRHIILFLHQWV� �.LQJ� DQG� 5|HOO� XVHG� /%6� 5LVN� 0HDVXUHPHQW

6HUYLFH�EHWDV����:H�DOVR�UHTXLUHG�PDUNHW�FDSLWDOL]DWLRQV�WR�EH�DYDLODEOH�IRU

FRPSDQLHV�DW� WKH�EHJLQQLQJ�RI� HDFK�\HDU� IRU�ZKLFK� UHWXUQV�ZHUH� UHSRUWHG�

ZKLFK�DJDLQ�UHGXFHG�WKH�VDPSOH�VL]H���1RQHWKHOHVV��DV�ZH�VKRZ�LQ�7DEOH��D�

RXU� UHVXOWV� EURDGO\� DJUHH�ZLWK� WKHLU� ILQGLQJV�� � WKH� EX\� SRUWIROLR� UHVXOWV� LQ

VLJQLILFDQW� JDLQV� DIWHU� ��� PRQWKV� �ZH� UHSRUW� ������ FRPSDUHG� WR� WKHLU

��������DQG����PRQWKV��ZKLOVW�WKH�VHOO�SRUWIROLR�UHVXOWV�DUH�QRW�VLJQLILFDQW��

$SSO\LQJ� RXU� VL]H� DQG� EHWD� FRQWURO� PRGHO� HTXDWLRQ� ����� WR� WKLV� GDWD� VHW

UHVXOWV� LQ� WKH� DGMXVWHG� EX\� SRUWIROLR� UHWXUQV� EHFRPLQJ� LQVLJQLILFDQW� �7DEOH

�E����KRZHYHU��DOO�RI�WKH�UHWXUQV�IRU���WR����PRQWK�KROGLQJ�SHULRGV�RQ� WKH
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UHWXUQV�DIWHU����PRQWKV��LQ�OLQH�ZLWK�WKH�ILQGLQJV�IURP�RXU�RZQ�VDPSOH�
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$W� ILUVW� VLJKW�� LW� ZRXOG� DSSHDU� WKDW� DEQRUPDO� UHWXUQV� FDQ� EH� HDUQHG� E\� D

VLPSOH� VWUDWHJ\� RI� EX\LQJ� VKDUHV� IROORZLQJ� WKH� GLVFORVXUH� RI� GLUHFWRUV
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ZKLFK� LPSO\� VHPL�VWURQJ� IRUP� PDUNHW� LQHIILFLHQF\�� +RZHYHU� IXUWKHU
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FRQFOXVLRQ� LV� WKDW� RQFH� WKH� VL]H� HIIHFW� LV� DOORZHG� IRU�� WKH� DSSDUHQWO\

VLJQLILFDQW� DEQRUPDO� UHWXUQV� DFKLHYDEOH� IURP� IROORZLQJ� GLUHFWRUV


WUDQVDFWLRQV� EHFRPH� LQVLJQLILFDQW� LQ� WKH� FDVH� RI� VHOO� VLJQDOV� DQG� OHVV
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7KH� FRPSXWDWLRQ� RI� DEQRUPDO� UHWXUQV� DOORZLQJ� IRU� WKLQ� WUDGLQJ� ZDV

SHUIRUPHG�DV�IROORZV���,Q�YLHZ�RI� WKH� LQVLJQLILFDQW�VHULDO�FRUUHODWLRQ� LQ� WKH

PDUNHW�LQGH[��WKH�'LPVRQ��������HVWLPDWRU�LV�D�FRQVLVWHQW�HVWLPDWRU�RI�EHWD��

&RQVHTXHQWO\��DEQRUPDO�UHWXUQV�RQ�VKDUH�M�DIWHU�D�WKLQ�WUDGLQJ�DGMXVWPHQW�DUH

,Q�DGGLWLRQ��WKH�XVXDO�HUURU�YDULDQFH

LV�D�FRQVLVWHQW�HVWLPDWRU�RI�WKH�UHVLGXDO�YDULDQFH�LQ������

,Q� WKH� FDVH� RI� WKH� VL]H� DQG� EHWD� DGMXVWHG� EHQFKPDUN�PRGHO�� WKH� DEQRUPDO

UHWXUQV�LQ�HTXDWLRQ������ZHUH�FRPSXWHG��DIWHU�DOORZLQJ�IRU�WKLQ�WUDGLQJ�LQ�WKH

HVWLPDWHV�RI�βM�DQG�βL�M����$EQRUPDO�UHWXUQV�ZHUH

7KH�UHVLGXDO�YDULDQFH�RI�WKH�UHJUHVVLRQ�RI�UMW���UL�M�W�RQ�UP�W����UP�W�DQG�UP�W���ZDV

XVHG�WR�HVWLPDWH�WKH�YDULDQFH�RI�UHWXUQV�LQ��$���
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