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:H FRQVLGHU WH[W UHWULHYDO DSSOLFDWLRQV WKDW
DVVLJQ TXHU\�VSHFLnF UHOHYDQFH VFRUHV WR GRF�
XPHQWV GUDZQ IURP SDUWLFXODU FROOHFWLRQV�
6XFK DSSOLFDWLRQV UHSUHVHQW D SULPDU\ IR�
FXV RI WKH DQQXDO 7H[W 5HWULHYDO &RQIHU�
HQFH �75(&� ZKHUH WKH SDUWLFLSDQWV FRP�
SDUH WKH HPSLULFDO SHUIRUPDQFH RI GLmHUHQW
DSSURDFKHV� ?3#. �� WKH SURSRUWLRQ RI WKH
WRS . GRFXPHQWV WKDW DUH UHOHYDQW� LV D SRS�
XODU PHDVXUH RI UHWULHYDO HmHFWLYHQHVV�
3DUWLFLSDQWV LQ WKH 75(& 9HU\ /DUJH &RU�
SXV WUDFN KDYH REVHUYHG WKDW 3#. LQFUHDVHV
VXEVWDQWLDOO\ ZKHQ PRYLQJ IURP D VDPSOH WR
WKH IXOO FROOHFWLRQ� +DZNLQJ HW DO� ������
SRVHG DV DQ RSHQ UHVHDUFK TXHVWLRQ WKH FDXVH
RI WKLV SKHQRPHQRQ DQG SURSRVHG nYH SRV�
VLEOH H[SODQDWRU\ K\SRWKHVHV� ,Q WKLV SDSHU
ZH SUHVHQW D PDWKHPDWLFDO DQDO\VLV RI WKH
SKHQRPHQRQ� :H ZLOO DOVR LQWURGXFH ?FRQ�
WDPLQDWLRQ DW . �� WKH QXPEHU RI LUUHOHYDQW
GRFXPHQWV DPRQJVW WKH WRS . UHOHYDQW GRF�
XPHQWV� DQG GHVFULEH LWV SURSHUWLHV�
2XU DQDO\VLV VKRZV WKDW ZKLOH 3#. W\SLFDOO\
ZLOO LQFUHDVH ZLWK FROOHFWLRQ VL]H� WKH SKH�
QRPHQRQ LV QRW XQLYHUVDO� 7KDW LV� WKHUH H[�
LVW VFRUH GLVWULEXWLRQV IRU ZKLFK 3#. �DQG
&#.� DSSURDFK D FRQVWDQW OLPLW DV FROOHF�
WLRQ VL]H LQFUHDVHV�

� ,QWURGXFWLRQ
)RU 75(&�OLNH DG�KRF UHWULHYDO WDVNV� 3#. � WKH SUR�
SRUWLRQ RI WKH WRS . GRFXPHQWV WKDW DUH UHOHYDQW� LV
D SRSXODU PHDVXUH RI UHWULHYDO HmHFWLYHQHVV� 3DUWLFL�
SDQWV LQ WKH 75(& 9HU\ /DUJH &RUSXV �9/&� WUDFN
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KDYH REVHUYHG WKDW 3#. LQFUHDVHV VXEVWDQWLDOO\ ZKHQ
PRYLQJ IURP D ��� VDPSOH WR WKH WKH IXOO FROOHFWLRQ RI
RYHU VHYHQ PLOOLRQ GRFXPHQWV �+DZNLQJ HW DO�� ������
7KLV SDSHU SUHVHQWV DQ DQDO\VLV RI WKLV SKHQRPHQRQ�
,Q ZKDW IROORZV ZH ZLOO�

q 3URYLGH D JHQHUDO PDWKHPDWLFDO H[SUHVVLRQ IRU
3#. � HYDOXDWH WKH H[SUHVVLRQ LQ FORVHG�IRUP XQ�
GHU SDUWLFXODU GLVWULEXWLRQDO DVVXPSWLRQV IRU GRF�
XPHQW VFRUHV� DQG SUHVHQW DQ DV\PSWRWLF DQDO\VLV�

q ,QWURGXFH ?FRQWDPLQDWLRQ DW .�� &#. � WKH H[�
SHFWHG QXPEHU RI LUUHOHYDQW GRFXPHQWV DPRQJVW
WKH WRS . UHOHYDQW GRFXPHQWV DQG GHVFULEH VRPH
RI LWV SURSHUWLHV�

2XU DQDO\VLV VKRZV WKDW ZKLOH 3#. W\SLFDOO\ ZLOO LQ�
FUHDVH LQ H[SHFWDWLRQ ZLWK FROOHFWLRQ VL]H� WKH SKH�
QRPHQRQ LV QRW XQLYHUVDO� 7KDW LV� WKHUH H[LVW VFRUH
GLVWULEXWLRQV IRU ZKLFK WKH H[SHFWHG YDOXHV RI 3#.
�DQG &#.� DSSURDFK D FRQVWDQW OLPLW DV FROOHFWLRQ
VL]H LQFUHDVHV�
6HFWLRQ � EHORZ GHVFULEHV WKH PDWKHPDWLFDO IUDPHZRUN
DQG SUHVHQWV WKH NH\ UHVXOWV� 6HFWLRQ � SUHVHQWV VRPH
H[DPSOHV� 6HFWLRQ � FRQVLGHUV DV\PSWRWLF EHKDYLRU
DQG 6HFWLRQ � VXJJHVWV VRPH IXWXUH GLUHFWLRQV�

� 0DWKHPDWLFDO )UDPHZRUN DQG .H\
5HVXOWV

:H FRQVLGHU D WH[W UHWULHYDO DSSOLFDWLRQ WKDW� LQ UH�
VSRQVH WR D JLYHQ TXHU\� DVVLJQV UHOHYDQFH VFRUHV WR
GRFXPHQWV GUDZQ IURP D FROOHFWLRQ� 'HQRWH E\ * WKH
SUREDELOLW\ GLVWULEXWLRQ RI WKH VFRUHV RI WKH UHOHYDQW
GRFXPHQWV LQ WKH FROOHFWLRQ� DQG GHQRWH E\ ) WKH SURE�
DELOLW\ GLVWULEXWLRQ RI WKH VFRUHV RI WKH LUUHOHYDQW GRFX�
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)LJXUH � VKRZV 3#�� IRU ; 	 z %HWD��� �� DQG < 	 z
%HWD��� �� DQG VKRZV 3#�� LQFUHDVLQJ DV WKH QXPEHU
RI UDQNHG GRFXPHQWV LQFUHDVHV� 7KLV LV FRQVLVWHQW ZLWK
WKH EHKDYLRU REVHUYHG DW 75(&� )LJXUH � VKRZV VLP�
LODU EHKDYLRU IRU ; 	 z %HWD��� �� DQG < 	 z %HWD��� ��
DQG DOVR VKRZV &#��� 0RQWH &DUOR VLPXODWLRQV JHQHU�
DWHG WKHVH )LJXUHV� )ULHGPDQ
V 6XSHU6PRRWKHU nWWHG
WKH FXUYHV WR WKH VLPXODWLRQV�
0DQPDWKD HW DO� ������ SURYLGHG HPSLULFDO HYLGHQFH
WKDW IRU D QXPEHU RI GLmHUHQW VHDUFK HQJLQHV D *DXV�
VLDQ GLVWULEXWLRQ SURYLGHV D UHDVRQDEOH nW WR WKH VFRUHV
RI UHOHYDQW GRFXPHQWV �*� ZKLOH DQ H[SRQHQWLDO GLVWUL�
EXWLRQ SURYLGHV D UHDVRQDEOH nW WR WKH LUUHOHYDQW GRFX�
PHQWV �) �� )LJXUH � SUHVHQWV 3#�� DQG &#�� UHVXOWV
IRU D *DXVVLDQ GLVWULEXWLRQ ZLWK PHDQ � DQG VWDQGDUG
GHYLDWLRQ � DQG DQ H[SRQHQWLDO GLVWULEXWLRQ ZLWK UDWH
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FDVH� �� UHOHYDQW�

�� $JDLQ� DV WKH QXPEHU RI UDQNHG GRFXPHQWV LQ�
FUHDVHV� 3#�� LQFUHDVHV �DQG &#�� GHFUHDVHV�� +RZ�
HYHU� )LJXUH � VKRZV DQ H[DPSOH ZLWK D GLmHUHQW *DXV�
VLDQ PHDQ ZKHUH 3#�� GRHV LQLWLDOO\ LQFUHDVH ZLWK FRO�
OHFWLRQ VL]H EXW XOWLPDWHO\ GHFUHDVHV� ,Q IDFW� 3#��
XOWLPDWHO\ JRHV WR ]HUR IRU WKH SDLUV RI GLVWULEXWLRQV
FRQVLGHUHG LQ )LJXUHV � DQG ��

� $V\PSWRWLFV
:LWKLQ WKH IUDPHZRUN GHVFULEHG DERYH LW LV SRVVLEOH WR
VWXG\ OLPLWLQJ EHKDYLRU RI 3#. DQG &#. IRU VSHFLnF
GLVWULEXWLRQV� )RU H[DPSOH� LW LV VWUDLJKWIRUZDUG WR
GHULYH WKH IROORZLQJ WZR UHVXOWV�
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DQG WKH UHVXOW IROORZV�
7KLV UHVXOW LV LQWXLWLYHO\ H[SHFWHG_&#. LV SURSRU�
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