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,URQ� ERUDWH�� )H%2��� LV� DQ� HDV\�SODQHZHDN�IHUURPDJQHWLF��'XH�WR�SHFXOLDULWLHV�RI
LWV� FU\VWDO� DQG� PDJQHWLF� VWUXFWXUH�� PDJQH�
WRHODVWLF� LQWHUDFWLRQ� LV� YHU\� SURQRXQFHG� LQ
WKLV� FU\VWDO�� 7KHUHIRUH�� WKH� PHFKDQLFDO
ERXQGDU\� FRQGLWLRQV� LQIOXHQFH� FRQVLGHUDEO\
WKH� H[SHULPHQWDO� UHVXOWV�� ,Q� PDQ\� FDVHV�
VXFK� DQ� LQIOXHQFH� FDQQRW� EH� PHDVXUHG� GL�
UHFWO\� EHFDXVH� RI� QRQ�FRQWUROODEOH� H[SHUL�
PHQWDO�ERXQGDU\�FRQGLWLRQV��6R��WR�GHVFULEH
H[SHULPHQW� DGHTXDWHO\�� RQH� KDV� WR� PRGHO
ERXQGDU\� FRQGLWLRQV� WKHRUHWLFDOO\� �VHH� >�@��
,Q� WKLV� ZRUN�� ZH� DWWHPSW� WR� PRGHO� WKH
ERXQGDU\�FRQGLWLRQV�H[SHULPHQWDOO\�

0DJQHWL]DWLRQ� SURFHVVHV� LQ�)H%2�� VLQJOHFU\VWDOV� LQ� WKH� SUHVHQFH� RI� SUH�VSHFLILHG
D[LDO� SUHVVXUH� YDOXHV� ZHUH� LQYHVWLJDWHG� DW
URRP� WHPSHUDWXUH�� )RU� WKLV� SXUSRVH�� ZH
KDYH�V\QWKHVL]HG�LURQ�ERUDWH�EDVDO�SODWHV�RI
XS� WR� ����PP� WKLFNQHVV�� 7KH� SUHVVXUHV� DS�
SOLHG� LQ� EDVDO� SODQH� ZHUH� SURGXFHG� E\� QRU�
PDO� FRPSUHVVLQJ� IRUFH� DFWLQJ� GLUHFWO\� RQ
WZR� RSSRVLWH� IDFHV� SHUSHQGLFXODU� WR� VDLG
SODQH�� 7KH� PDJQHWLF� ILHOG� LQ� EDVDO� SODQH
FRXOG�EH�RULHQWHG�DW�DUELWUDU\�DQJOH�D�WR�WKH

SUHVVXUH� GLUHFWLRQ�� ,Q� RXU� SUHYLRXV� ZRUN� >�@�
WKH�PDJQHWLF�ILHOG�DQG�SUHVVXUH�ZHUH�PXWXDOO\
SDUDOOHO��7R�SURYLGH�WKH�DQJOH�D�YDULDWLRQ��ZH
KDG� WR�PRGLI\� FRQVLGHUDEO\� WKH�PDJQHWR�RSWL�
FDO�PDJQHWRPHWHU��)LJ�����XVHG�LQ�>�@��

)LJ���D� GHPRQVWUDWHV� H[SHULPHQWDO� SUHV�
VXUH�GHSHQGHQFH�RI�PDJQHWL]DWLRQ�0+�3��DWIL[HG�PDJQHWLF�ILHOG�SDUDOOHO�WR�WKH�SUHVVXUH
D[LV��7R�H[SODLQ�WKH�0+�3��FXUYH�EHKDYLRU�
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)LJ�����0RGLILHG�PDJQHWR�RSWLFDO�PDJQHWRPH�
WHU�ZLWK� D[LDO� SUHVVXUH� GHYLFH���� Ü� WKH� VDP�
SOH����Ü�+HOPKROW]�FRLOV�
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ZH� XVHG� WKH� WKHRU\� >�@�� $FFRUGLQJ� WR� >�@�
WKH�PDJQHWL]DWLRQ�SURFHVV�LQ�D�ZHDNO\�IHUUR�
PDJQHWLF�FU\VWDO��VXFK�DV�)H%2���XQGHU�PX�
WXDOO\� SDUDOOHO� XQLD[LDO� SUHVVXUH� DQG� PDJ�
QHWLF� ILHOG� LQFOXGHV� WZR� SKDVHV� GLYLGHG� E\
VSLQ�UHRULHQWDWLRQ� �QG� RUGHU� WUDQVLWLRQ
�)LJ���E��FXUYH�����7KHVH�SKDVHV�DUH�WKH�FRO�
OLQHDU� DQG� DQJXODU� RQHV�� +RZHYHU�� LQ� H[�
SHULPHQW�� WKH�SKDVH� WUDQVLWLRQ� LV�QRW� ORFDO�
L]HG�DW�D�SRLQW�H[DFWO\�� WKDW�PD\�EH�DVVRFL�
DWHG�ZLWK�LQKRPRJHQHRXV�GLVWULEXWLRQ�RI�WKH
UHDO� SUHVVXUH� LQ� WKH� FU\VWDO��2QH�PRUH� UHD�
VRQ� RI� WKH� GLVWLQFWLRQ� PD\� FRQVLVW� LQ� QRW
H[DFW� SDUDOOHOLVP� EHWZHHQ� WKH� PDJQHWLF
ILHOG�DQG�SUHVVXUH�LQ�H[SHULPHQW��

:H� KDYH� JHQHUDOL]HG� WKH� WKHRU\� >�@� IRU
WKH� FDVH� RI� DQ� DUELWUDU\� DQJOH� D�� ,Q� WKLV
FDVH�� WKH�PDJQHWL]DWLRQ� FXUYHV�0+�+�� DQG
0+�3��DUH�GHILQHG�E\�WKH�H[SUHVVLRQV�
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+HUH��+(�LV�WKH�H[FKDQJH�ILHOG��+'��WKH�']\�DORVKLQVN\� ILHOG��0��� WKH� VXEODWWLFH�PDJQHWL�
]DWLRQ�� 0�� WKH� VSRQWDQHRXV� PDJQHWL]DWLRQ�
&����%��� DUH� HODVWLF� DQG�PDJQHWRHODVWLF� FRQ�
VWDQWV�� UHVSHFWLYHO\�� 7KH� FDOFXODWHG� 0+�3�
FXUYHV�DW� IL[HG�+� IRU�GLIIHUHQW�DQJOHV�D� DUH
SUHVHQWHG� LQ� )LJ���E�� 2XU� WKHRU\� VKRZV� WKDW
WZR�VDLG�PDJQHWLF�SKDVHV�KDYH�WR�GHJHQHUDWH
LQWR�D�VLQJOH�RQH�LI�WKH�XQLD[LDO�SUHVVXUH�DQG
PDJQHWLF� ILHOG� DUH� QRQ�SDUDOOHO�� 7KHRUHWLFDO
FXUYHV� �)LJ���E�� DUH� LQ�JRRG� FRUUHODWLRQ�ZLWK
H[SHULPHQW��)LJ���D��

)LJ���� SUHVHQWV� WKH� H[SHULPHQWDO� �)LJ�
�D�� DQG� WKHRUHWLFDO� �)LJ���E��0+�+�� FXUYHV
DW� IL[HG� SUHVVXUH� IRU� GLIIHUHQW� DQJOHV�D��$
TXDOLWDWLYH� DJUHHPHQW� EHWZHHQ� WKH� WKHRU\
DQG�WKH�H[SHULPHQW�LV�REVHUYHG�LQ�WKLV�FDVH
DV� ZHOO�� 7KH� SRVVLEOH� UHDVRQV� IRU� TXDQWLWD�
WLYH� GLIIHUHQFHV� DUH� LQKRPRJHQHRXV� VWUHVV
GLVWULEXWLRQ�LQ�WKH�VDPSOH�DQG�LQDFFXUDF\�RI
DQJOH�D�GHWHUPLQDWLRQ��

:H� WRRN� DGYDQWDJH� RI� PDJQHWR�RSWLFDO
PDJQHWRPHWHU� XVH� WR� YLVXDOL]H� WKH� VDPSOH
PDJQHWLF� VWDWH�XQGHU� D[LDO� SUHVVXUH��)LJ���
VKRZV� WKH� LQIOXHQFH� RI� D[LDO� SUHVVXUH� RQ
GRPDLQ� VWUXFWXUH� RI� WKH� FU\VWDO�� 7KH� SUHV�
VXUH� D[LV� LV� RULHQWHG� QRPLQDOO\� LQ� YHUWLFDO
�LQ� WKH�SODQH� RI� WKH�SLFWXUH�� GLUHFWLRQ��7KH
PDJQHWLF� ILHOG� LV� DEVHQW�� 7KH� VWULS� GRPDLQ
VWUXFWXUH� WHVWLILHV� WKDW� VDLG� LQKRPRJHQHLW\

LQ�WKH�VWUHVV�GLVWULEXWLRQ�LV�QHYHUWKHOHVV�QRW
YHU\�VLJQLILFDQW��
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