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'XEQD��0RVFRZ�5HJLRQ���������5XVVLD

7KH�PDLQ�IHDWXUHV�RI�/RUHQW]�FRYDULDQW�WKHRU\�RI�JUDYLW\��/&7*���WKH�EDVLV�RI�ZKLFK
LV�WKH�UHODWLYLVWLF����YHFWRU��1HZWRQ�SRWHQWLDO��DUH�SUHVHQWHG��$�IXUWKHU�GHYHORSPHQW
RI�/&7*�LV�EHFRPLQJ�XUJHQW�VLQFH��DV� LW�KDV� WXUQHG�RXW�� WKH�PDLQ�VWDWHPHQW�RI� WKH
JHQHUDO�WKHRU\�RI�UHODWLYLW\�FRQWUDGLFWV�WKH�HIIHFW�RI�JUDYLWDWLRQDO�VKLIW��,W�LV�QRWHG�WKDW
WKH�³HOHFWURPDJQHWLF�OLNH´�YDULDQW�RI� WKH� WKHRU\�RI� JUDYLW\� DQVZHUV� WKH�/RUHQW]� LQ�
YDULDQFH�GHPDQG��7KH�VWUHQJWKV�RI�WKH�JUDYLWDWLRQDO�DQG�FRJUDYLWDWLRQDO�ILHOG�DUH�GH�
VFULEHG�E\� WKH�DQWLV\PPHWULF� WHQVRU�RI� UDQN����7KH� ILHOG� LWVHOI� LV�GHVFULEHG�E\� WZR
HTXDWLRQV��7KH�HQHUJ\�PRPHQWXP�WHQVRU�RI�WKH�JUDYLWDWLRQDO�ILHOG�VDWLVILHV�WKH�FRQ�
VHUYDWLRQ�ODZV��7KH�IUHTXHQF\�GHFUHDVH�RI�OLJKW�UDGLDWHG�LQ�WKH�JUDYLWDWLRQDO�ILHOG�LV
WUHDWHG�DV�D�FRQVHTXHQFH�RI�WKH�ODZ�RI�HQHUJ\�FRQVHUYDWLRQ�

,QWURGXFWLRQ

1HZ� DQG� DSSDUHQWO\� LQVXSHUDEOH� GLIILFXOWLHV� RI� WKH� JHQHUDO� WKHRU\� RI� UHODWLYLW\� �*75���ZKLFK
KDYH�UHFHQWO\�EHHQ�UHYHDOHG�>���@��PDNH�YLWDO�D�IXUWKHU�GHYHORSPHQW�RI�WKH�/RUHQW]�FRYDULDQW�WKHRU\
RI�JUDYLW\��/&7*���7KH�UHODWLYLVWLF����YHFWRU��1HZWRQ�SRWHQWLDO�VHUYHV�DV�WKH�EDVLV�IRU�WKLV�WKHRU\�
$V�WR�WKH�VWUHQJWK�RI�WKH�JUDYLWDWLRQDO�ILHOG��RQH�ZRXOG��WKLQN��WKHUH�DUH�WZR�SRVVLELOLWLHV�KHUH��,Q�FDVH
RI�WKH�DQWLV\PPHWULF�ILHOG�WHQVRU��ZH�KDYH�WKH�³HOHFWURPDJQHWLF�OLNH´�WKHRU\�RI�JUDYLW\��ZKLFK�KDV�LQ
IDFW�EHHQ�GLVFXVVHG�LQ�WKH�OLWHUDWXUH��VHH��H�J���>�@���,W�VKRXOG�EH�QRWHG�WKDW�WKH�ILUVW�DWWHPSWV�WR�EXLOG
WKLV�W\SH�RI�WKHRU\�ZHUH�E\�+HDYLVLGH�>�@��$W�RQH�WLPH��WKLV�SUREOHP�ZDV�GLVFXVVHG�E\�/RUHQW]�>�@�
3RLQFDUp� >�@��0LQNRZVNL� >�@� DQG�RWKHUV��$Q� DOWHUQDWLYH�YHUVLRQ�RI�/&7*�ZKHQ� WKH� JUDYLWDWLRQDO
ILHOG�WHQVRU�LV�GHVFULEHG�E\�WKH�V\PPHWULF���WHQVRU�RI�UDQN����DV�LW�SURYHG��OHDGV�WR�D�UHVXOW�VLPLODU�WR
WKH�UHODWLRQ�RI�$EUDKDP¶V�WKHRU\�>�@��,Q�WKLV�WKHRU\�DV�ZLWK�*75��WKH�OLJKW�YHORFLW\�GHSHQGV�RQ�WKH
JUDYLWDWLRQDO�SRWHQWLDO��7KXV��WKH�VHFRQG�SRVVLELOLW\��DV�ZLOO�EH�VKRZQ�IXUWKHU��WXUQV�RXW�WR�FRQWUDGLFW
WKH�/RUHQW]�LQYDULDQFH�UHTXLUHPHQW�

/LJKW�YHORFLW\�GRHV�QRW�FKDQJH�LQ�D�JUDYLWDWLRQDO�ILHOG

7KH�HIIHFW�RI�WKH�JUDYLWDWLRQDO�UHGVKLIW�RI�VSHFWUDO�OLQHV�ZDV�SUHGLFWHG�E\�(LQVWHLQ��$V�KH�PDUNHG
>�@�
³7KH�IUHTXHQF\�RI�DQ�DWRP�VLWXDWHG�RQ�WKH�VXUIDFH�RI�D�KHDYHQO\�ERG\�ZLOO�EH�VRPHZKDW
OHVV�WKDQ�WKH�IUHTXHQF\�RI�DQ�DWRP�RI�WKH�VDPH�HOHPHQW�LQ�ZKLFK�LV�VLWXDWHG�LQ�IUHH�VSDFH
�RU�RQ�WKH�VXUIDFH�RI�D�VPDOOHU�FHOHVWLDO�ERG\��1RZ�F�=�-N0�U�ZKHUH�N� LV�1HZWRQ¶V�FRQ�
VWDQW�RI�JUDYLWDWLRQ��DQG�0�LV�WKH�PDVV�RI�WKH�KHDYHQO\�ERG\��7KXV�D�GLVSODFHPHQW�WRZDUGV
WKH�UHG�RXJKW�WR�WDNH�SODFH�IRU�VSHFWUDO�OLQHV�SURGXFHG�DW�WKH�VXUIDFH�RI�VWDUV�DV�FRPSDUHG
ZLWK� WKH� VSHFWUDO� OLQHV� RI� WKH� VDPH� HOHPHQW� SURGXFHG� DW� WKH� VXUIDFH� RI� WKH� HDUWK�� WKH
DPRXQW�RI�WKLV�GLVSODFHPHQW�EHLQJ
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)RU�WKH�VXQ��WKH�GLVSODFHPHQW�WRZUGV�WKH�UHG�SUHGLFWHG�E\�WKH�WKHRU\�DPRXQWV�WR�WZR�PLO�
OLRQWKV�RI�WKH�ZDYHOHQJWK�´

7KHVH�FRQFOXVLRQV�DUH�WKH�FRQVHTXHQFHV�RI�WZR�HTXDWLRQV�
����� �
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SUHVHQWLQJ�WKH�IUHTXHQF\�DQG�ZDYHOHQJWK�RI�OLJKW�HPLWWHG�E\�D�VRXUFH�LQ�WKH�JUDYLWDWLRQDO�ILHOG�ZLWK
WKH�SRWHQWLDO� �F � �n �DQG� �l �DUH�WKH�FRUUHVSRQGLQJ�TXDQWLWLHV�LQ�WKH�DEVHQFH�RI�WKH�ILHOG�

7KH�ILUVW�VWDWHPHQW��L�H���HTXDWLRQ���D���ZDV�YHULILHG�LQ�WKH�ZHOO�NQRZQ�3RXQG�5HEND�6QLGHU�H[�
SHULPHQWV�>��@�EDVHG�RQ�0RHVVEDXHU¶V�HIIHFW��(TXDWLRQ���E��ZDV�GLUHFWO\�FRQILUPHG��IRU�H[DPSOH��LQ
%UDXOW¶V�H[SHULPHQW�>��@�ZKHUH�WKH�LQGLFDWHG�VKLIW�RI�WKH�ZDYHOHQJWK�RI�WKH�'��VRGLXP�OLQH�KDG�EHHQ
PHDVXUHG�

:H�QRZ�DVN� WKH� IROORZLQJ�TXHVWLRQ��ZKDW� LV� WKH�YHORFLW\�RI� OLJKW� UDGLDWHG�E\� D� VRXUFH� LQ� WKH
JUDYLWDWLRQDO�ILHOG"�%DVHG�RQ�HTV���D��DQG��E���ZH�HDVLO\�REWDLQ�LQ�D�ILUVW�DSSUR[LPDWLRQ
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L�H���WKH�OLJKW�YHORFLW\�UHPDLQV�DQ�LQYDULDQW�TXDQWLW\�LQ�WKH�SUHVHQFH�RI�WKH�JUDYLWDWLRQDO�ILHOG�>��@�
7KH�PDLQ� VWDWHPHQW� RI�*75�� DFFRUGLQJ� WR�ZKLFK� WKH� OLJKW� YHORFLW\� FKDQJHV�ZLWK� D� FKDQJLQJ

JUDYLWDWLRQDO�SRWHQWLDO��LQ�SDUWLFXODU��E\�WKH�IRUPXOD��VHH��H�J���>��@�
FFFJ ����� �F+@ ��(�

REYLRXVO\�FRQWUDGLFWV�WKLV�UHVXOW��:KDW�LV�PRUH��EDVHG�RQ�HT���(��DQG�WKH�OHIW�KDOI�RI�HT���/���LW�IRO�
ORZV�WKDW�DW�OHDVW�RQH�RI�WKH�IDFWRUV��L�H��HLWKHU l RU n, PXVW�FKDQJH�ZKHQ�WKH�JUDYLWDWLRQDO�SRWHQWLDO�LV
FKDQJHG��EXW�E\�D�IRUPXOD�GLIIHUHQW�IURP�HTV�����>��@��+RZHYHU��WKLV�DVVXPSWLRQ�GLUHFWO\�FRQWUDGLFWV
WKH� UHVXOWV�RI� WKH� DERYH�PHQWLRQHG� H[SHULPHQWV��$FFRUGLQJ� WR� WKHVH�� WKH�ZDYHOHQJWK� DQG� WKH� IUH�
TXHQF\� RI� WKH� HPLWWHG� OLJKW� GHSHQG� RQ� WKH� JUDYLWDWLRQDO� SRWHQWLDO� �LQ� WKH� QHLJKERXUKRRG� RI� WKH
VRXUFH���EXW�WKH\�GR�QRW�FKDQJH�ZKHQ�OLJKW�SURSDJDWHV�LQ�D�JUDYLWDWLRQDO�ILHOG�

7KXV��LQ�VSLWH�RI�WKH�JHQHUDOO\�DFFHSWHG�RSLQLRQ�� WKH�JUDYLWDWLRQDO�ILHOG�GRHV�QRW�LQIOXHQFH�WKH
OLJKW�UD\���7KHUHIRUH��WKH�REVHUYHG�GHIOHFWLRQ�RI�WKH�OLJKW�UD\�E\�WKH�6XQ�PXVW�EH�H[SODLQHG�E\�RWKHU
IDFWRUV��IRU�H[DPSOH��E\�UHIUDFWLRQ���7KH�OLJKW�YHORFLW\�DOVR�UHPDLQV�LQYDULDQW�LQ�WKH�SUHVHQFH�RI�WKH
JUDYLW\�ILHOG�

��YHFWRU�RI�WKH�JUDYLWDWLRQDO�SRWHQWLDO

7KH� IRXU�GLPHQVLRQDO� �FRYDULDQW�� IRUPXODWLRQ�RI� UHODWLYLW\� WKHRU\� VD\V� WKDW�PDVV� LV� D� ��VFDODU
�/RUHQW]LDQ�LQYDULDQW���7KHUHIRUH��WKH�FRYDULDQW�JHQHUDOL]DWLRQ�RI�WKH�NQRZQ�QRQ�UHODWLYLVWLF�H[SUHV�
VLRQ�IRU�WKH�JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\
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+HUH�WKH�JUDYLWDWLRQDO�FRQVWDQW�*�DQG���FXUUHQW�PDVV�GHQVLW\�ILJXUH�RQ�WKH�ULJKW��ZKHQFH�LW�IROORZV
WKDW� WKH� UHODWLYLVWLF� SRWHQWLDO� RI� JUDYLW\� VKRXOG�EH�GHVFULEHG�E\� D���YHFWRU� >��@�� ,Q� SDUWLFXODU�� WKH
H[DFW�H[SUHVVLRQ�IRU�WKH�JUDYLWDWLRQDO��UHWDUGHG��SRWHQWLDO
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FDQ�EH�REWDLQHG�E\� WKH�/RUHQW]� WUDQVIRUPDWLRQ�RI�1HZWRQ¶V�SRWHQWLDO�F� �HTXDO� WR� �F � LQ� WKH� UHVW
IUDPH���+HUH�0�LV�WKH�PDVV�RI�D�PRYLQJ�SDUWLFOH�� L8 �LWV���YHORFLW\�� L5 �WKH�UHWDUGHG��OLJKW��GLVWDQFH�

7KH�WRWDO�HQHUJ\�DQG�PRPHQWXP�RI�D�SDUWLFOH�ZLWK�PDVV�P�DQG���YHORFLW\� LX �LQ�WKH�JUDYLWDWLRQDO
ILHOG�DUH�GHVFULEHG�E\�WKH�HTXDWLRQ
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)RU�OLJKW��DV�WKH�PDVV�RI�SKRWRQV�LV�HTXDO�]HUR�� �=L
JS ��WKHUHIRUH�WKH�HQHUJ\�DQG�PRPHQWXP�GR�QRW

FKDQJH�ZKHQ�OLJKW�SURSDJDWHV�LQ�D�JUDYLWDWLRQDO�ILHOG�
7KH�VSLQ�RI�WKH�JUDYLWRQ��7KH�YHFWRU�QDWXUH�RI�WKH�JUDYLW\�SRWHQWLDO�PHDQV�WKDW�E\�DQDORJ\�ZLWK

SKRWRQV��WKH�TXDQWD�RI�WKH�JUDYLWDWLRQDO�ILHOG��JUDYLWRQV��PXVW�KDYH�VSLQ����7KLV�IDFW��HYLGHQWO\��VLP�
SOLILHV� VXEVWDQWLDOO\� WKH�FRQVWUXFWLRQ�RI� WKH�XQLWHG� WKHRU\�RI�DOO� LQWHUDFWLRQV�DQG�� LQ�SDUWLFXODU�� WKH
TXDQWXP�WKHRU\�RI�JUDYLW\�

���7KH�JUDYLWDWLRQDO�ILHOG�WHQVRU

,Q�/&7*�WKH�VWUHQJWK�RI�WKH�JUDYLWDWLRQDO�ILHOG�LV�GHVFULEHG�E\�WKH�DQWLV\PPHWULFDO�WHQVRU�RI�UDQN
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%DVHG�RQ�HTV�����DQG�����IRU�WKH�³UHWDUGHG´�WHQVRU�RI�WKH�JUDYLWDWLRQDO�ILHOG��LQ�WKH�DEVHQFH�RI�DFFHO�
HUDWLRQ���ZH�REWDLQ
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7KH�UHODWLYLVWLF�IRUFH�RI�JUDYLW\��%DVHG�RQ�WKH�FRYDULDQW�H[SUHVVLRQ
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ZKHUH� NX �LV�WKH���YHORFLW\�RI�D�³WULDO´�SDUWLFOH�RI�PDVV�P��IRU�WKH�UHODWLYLVWLF�1HZWRQ�IRUFH�ZH�KDYH
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VKRXOG�EH�VWUHVVHG�WKDW�WKH�VSDFH�FRPSRQHQWV�RI�0LQNRZVNL¶V�IRUFH�ILJXUH�KHUH�DW�OHIW��%DVHG�RQ�WKH
NQRZQ�UHODWLYLVWLF�UHODWLRQ
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L�H��WKH�IXOILOPHQW�RI�HTXDOLW\�������DQG�WKHUHE\�WKH�/RUHQW]�LQYDULDQFH�UHTXLUHPHQW��LV�SRVVLEOH�LI�WKH
JUDYLWDWLRQDO�ILHOG�WHQVRU�LV�DQWLV\PPHWULF�RQO\��+HUH�ZH�KDYH�DQRWKHU�H[DPSOH� WKDW� WKH�VWDWHG�UH�
TXLUHPHQW�VWULFWO\�OLPLWV�WKH�FKDUDFWHU�RI�SK\VLFDO�ODZV�

(T�����VKRXOG�EH�XVHG�LQ�/&7*�ZKHQ�FDOFXODWLQJ�WKH�DQRPDORXV�VHFXODU�GLVSODFHPHQW�RI�0HU�
FXU\�DQG�RWKHU�SODQHWV��+HUH��KRZHYHU��ZH�ZDQW� WR�SD\�DWWHQWLRQ� WR� WKH� IROORZLQJ��7KH� LPSRUWDQW
SRLQW�LV�WKDW�DOO�DVWURQRPLFDO�REVHUYDWLRQV��DQG�PHDVXUHPHQWV��DUH�FRQGXFWHG�LQ�WKH�UHIHUHQFH�IUDPH
FRQQHFWHG�ZLWK�WKH�(DUWK��(�IUDPH��ZKHUHDV�WKH�FDOFXODWLRQV�DUH�FDUULHG�RXW�LQ�DQRWKHU�IUDPH�UHODWHG
WR�WKH�6XQ��%XW�WKH�ILUVW�SRZHU�RI� b �ILJXUHV�LQ�WKH�/RUHQW]�WUDQVIRUPDWLRQ�WKDW�GHVFULEH�WKH�WUDQVLWLRQ
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EHWZHHQ�WKHVH�IUDPHV��7KH�YDOXH�RI�WKH�GLVFXVVHG�HIIHFW�LV�RI�WKH�RUGHU�RI� �b ��7KHUHIRUH��WKH�UHVXOWV

RI�FDOFXODWLRQV�DQG�REVHUYDWLRQV� VKRXOG�EHORQJ� WR� WKH� VDPH� UHIHUHQFH� IUDPH�� IRU� H[DPSOH�� WKH�(�
IUDPH��6WULFWO\�VSHDNLQJ��LW�LV�DOVR�QHFHVVDU\�WR�WDNH�LQWR�DFFRXQW�WKH�(DUWK¶V�URWDWLRQ��LQ�SDUWLFXODU�
SHUIRUPLQJ� WKH� WUDQVLWLRQ� WR� D� URWDWLQJ�(
�IUDPH��$QG�RQO\� WKH� VPDOOQHVV�RI� WKH� OLQHDU� YHORFLW\�RI
URWDWLRQ�� FF bb

w

���-  ��DOORZV�WKLV�HIIHFW�WR�EH�QHJOHFWHG��7KH�YDOXH�RI�WKH�³JHQHUDO�SUHFHVVLRQ´�RI

D�YLVLEOH�GLVSODFHPHQW�RI� WKH�SHULKHOLRQ�� FRQGLWLRQHG� MXVW� E\�(DUWK� URWDWLRQ�� LV� ����

�� L�H��� RQ� WKH
FRQWUDU\��LW�LV�WZR�RUGHUV�ODUJHU�WKDQ�WKH�GLVFXVVHG�HIIHFW��,Q�JHQHUDO�&OHPHQFH�>��@�VDLG�ZHOO�DERXW
WKH�GLIILFXOWLHV�DVVRFLDWHG�ZLWK�WKLV�SUREOHP��³7KH�REVHUYDWLRQV�FDQQRW�EH�PDGH�LQ�WKH�1HZWRQLDQ
IUDPH�RI�UHIHUHQFH��7KH\�DUH�UHIHUUHG�WR�WKH�PRYLQJ�HTXLQR[��WKDW�LV��WKH\�DUH�DIIHFWHG�E\�WKH�SUHFHV�
VLRQ�RI�WKH�HTXLQR[HV��DQG�WKH�GHWHUPLQDWLRQ�RI�WKH�SUHFHVVLRQ�PRWLRQ�LV�RQH�RI�WKH�PRVW�GLIILFXOW
SUREOHPV�RI�SRVLWLRQDO�DVWURQRP\�� LI�QRW�PRVW�GLIILFXOW�� ,Q� WKH� OLJKW�RI�DOO� WKHVH�KD]DUGV�� LW� LV� QRW
VXUSULVLQJ�WKDW�D�GLIIHUHQFH�RI�RSLQLRQV�FRXOG�H[LVW�UHJDUGLQJ�WKH�FORVHQHVV�RI�DJUHHPHQW�EHWZHHQ�WKH
REVHUYHG�DQG�WKHRUHWLFDO�PRWLRQV�´
$QWLJUDYLWDWLRQ��7KH�VXEVWLWXWLRQ�RI� LL

D XX -= �IRU�DQWLSDUWLFOHV�>��@�LQ�HT�����OHDGV�WR�WKH�FKDQJH�RI

WKH�IRUFH�VLJQ�
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,W�PHDQV�WKDW�DQWLSDUWLFOHV�PXVW�EH�UHSHOOHG�E\�WKH�JUDYLWDWLRQDO�ILHOG��WKH�SKHQRPHQRQ�RI�DQWLJUDYL�
WDWLRQ���,W�VKRXOG�EH�QRWHG�WKDW�WKHUH�LV�QR�SODFH�LQ�/&7*�IRU�WKH�NQRZQ�GLIILFXOW\�FRQGLWLRQHG�E\�WKH
HYLGHQW�DVFULSWLRQ�RI�QHJDWLYH�JUDYLWDWLRQDO�PDVV�WR�DQWLSDUWLFOHV�RI�SRVLWLYH�LQHUWLDO�PDVV��,W�OHDGV�WR
D�YLRODWLRQ�RI�WKH�HTXLYDOHQFH�SULQFLSOH�

2EVHUYDWLRQ�RI�WKLV�SKHQRPHQRQ�LV�RI�LQGXELWDEOH�LQWHUHVW�

���(TXDWLRQV�RI�WKH�JUDYLWDWLRQDO�ILHOG

&DOFXODWLRQ�RI�WKH���GLYHUJHQFH�RI�WKH�JUDYLWDWLRQDO�ILHOG�WHQVRU�����ZLWK�WKH�XVH�RI�WKH�3RLVVRQ
UHODWLYLVWLF�HTXDWLRQ�����DQG�WKH�/RUHQW]�JDXJH�OHDGV�XV�WR�WKH�ILUVW�ILHOG�HTXDWLRQ

�
�

L

N

LN

*-
F[

* p
�
�

= ����

$V�ZH�FDQ�VHH��WKLV�LV�OLNH�WKH�FRUUHVSRQGLQJ�0D[ZHOO�HTXDWLRQ��&HUWDLQO\��DQ�HVVHQWLDO�GLIIHUHQFH�LV
WKDW�WKH�ULJKW�KDQG�VLGH������LQ�FDVH�RI�HOHFWURG\QDPLFV�FDQ�FKDQJH�WKH�VLJQ�GXH�WR�D�FKDQJH�LQ�WKH
FKDUJH�VLJQ�

7KH�VHFRQG�HTXDWLRQ�RI�WKH�JUDYLWDWLRQDO�ILHOG�LV
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ZKHUH� LMNOe LV� /HYL�&LYLWD
V� SVHXGR�WHQVRU�� FRUUHVSRQGV�� HYLGHQWO\�� WR� DQRWKHU� SDLU� RI� 0D[ZHOO
V
HTXDWLRQV�

%\�DQDORJ\�ZLWK�HOHFWURG\QDPLFV��ZH�VXSSRVH
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DQG�QDPH� J( �WKH�VWUHQJWK�RI�WKH�JUDYLWDWLRQDO�ILHOG��DQG� J+ �WKH�VWUHQJWK�RI�FRJUDYLWDWLRQDO�ILHOG�

IROORZLQJ�>�@�

���7KH�HQHUJ\�PRPHQWXP�WHQVRU

7KH�HQHUJ\��PRPHQWXP�WHQVRU�RI�WKH�JUDYLWDWLRQDO�ILHOG�WDNHV�WKH�NQRZQ�IRUP
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ZKHUH� LNh �LV�0LQNRZVNL
V�WHQVRU��1RWH�WKDW�WKH�VSDFH�FRPSRQHQWV� ab7 �RI�WKH�HQHUJ\�PRPHQWXP

WHQVRU�IRUP�WKH�WKUHH�GLPHQVLRQDO�WHQVRU�RI�WKH�PRPHQWXP�IORZ�GHQVLW\�RU�WKH�³JUDYLWDWLRQDO�VWUHVV´
WHQVRU�

,W�LV�HDV\�WR�VKRZ�WKDW�WKH�FDOFXODWLRQ�RI�WKH���GLYHUJHQFH�RI�WKH�HQHUJ\�PRPHQWXP�WHQVRU��WDNLQJ
ILHOG�HTXDWLRQV������DQG������LQWR�DFFRXQW��OHDGV�WR�WKH�HTXDOLW\
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WKH�ULJKW�KDQG�VLGH�RI�ZKLFK�EHFRPHV�]HUR�LQ�WKH�DEVHQFH�RI�PDWWHU��L�H���IRU�D�IUHH�JUDYLWDWLRQDO�ILHOG�
/HW�XV�WDNH�QRZ�WKH�NLQHWLF�WHQVRU��WKH�HQHUJ\�PRPHQWXP�WHQVRU�RI�D�V\VWHP�RI�QRQ�LQWHUDFWLQJ

SDUWLFOHV�
����� LNNLLN X-X- +=q ����

)RUP�LWV���GLYHUJHQFH��7KHQ��WDNLQJ�LQWR�DFFRXQW�WKH�FRQWLQXLW\�HTXDWLRQ�IRU�³PDVV�FXUUHQW´
�� =NN [- �� ����

DQG�WKH�UHODWLRQ� LL X- m= ��ZKHUH� m �LV�WKH�SURSHU�GHQVLW\�RI�PDVV��ZH�REWDLQ

�

t
m

�
�q

G
GX

F
[

L

N

LN

= ����

8VLQJ�HT������ZKLFK��WDNLQJ�WKH�HTXDOLW\� tGPGX) LL � �LQWR�DFFRXQW��LV�ZULWWHQ�LQ�WKH�IRUP

N

LN

L

X*
FG

GX �
-=

t
����

ZH�ILQG�WKDW�WKH�WRWDO�HQHUJ\�PRPHQWXP�WHQVRU�RI�WKH�JUDYLWDWLRQDO�DQG�PDWWHU�LV�FRQVHUYHG�

���� =+ LNLN

N
7

[
q

�
�

����

���7KH�SURSRUWLRQDOLW\�SULQFLSOH��WKH�UHGVKLIW�RI�OLJKW�IUHTXHQF\

7KH�WRWDO�HQHUJ\�RI�D�SDUWLFOH�ZLWK�PDVV�0�SODFHG�LQ�WKH�JUDYLWDWLRQDO�ILHOG��ZLWK�WKH�JUDYLWDWLRQDO
SRWHQWLDO� F-=F ��GHFUHDVHV�DFFRUGLQJ�WR����

����� �� F0F( F+= ����

/HW�WKLV�SDUWLFOH�EH�DQ�DWRP�RU�DQRWKHU�UDGLDWRU�RI�OLJKW��$V�QRWHG�HDUOLHU�>��@��WKH�GHFUHDVH�RI�WKH
WRWDO�HQHUJ\�RI�WKH�UDGLDWRU�PXVW�LQ�DFFRUGDQFH�ZLWK�WKH�HQHUJ\�ODZ�FRQVHUYDWLRQ�OHDG�WR�WKH�SURSRU�
WLRQDO�GHFUHDVH�RI�WKH�HQHUJ\��IUHTXHQF\��RI�UDGLDWHG�OLJKW��+HUH�ZH�KDYH�D�GHILQLWH�DQDORJ\�ZLWK�WKH
GLVSODFHPHQW�RI�VSHFWUDO�OLQHV�LQ�WKH�HOHFWULF�ILHOG���6WDUN¶V�HIIHFW���,QGHHG��LQ�WKH�OLPLWLQJ�FDVH�RI�WKH
]HUR�WRWDO�HQHUJ\��WKH�UDGLDWRU�FDQQRW�UDGLDWH�DW�DOO��,Q�RWKHU�ZRUGV��IRU�WKH�IUHTXHQF\�RI�OLJKW�HPLWWHG
LQ�WKH�JUDYLWDWLRQDO�ILHOG��ZH�KDYH

���� �

�� FD F+== nnn ����

+HUH�D�LV�WKH�LQGLFDWHG�FRHIILFLHQW�RI�SURSRUWLRQDOLW\��WKH�UDWLR�RI�WKH�FRUUHVSRQGLQJ�WRWDO�HQHUJLHV�RI
WKH�UDGLDWRU���$V�LV�NQRZQ��WKH�3RXQG�5HEND�6QLGHU�H[SHULPHQWV�>��@��EDVHG�RQ�0RHVVEDXHU¶V�HI�
IHFW��FRQILUP�WKLV�IRUPXOD�



3DJH��� $3(,521�9RO����1U������-DQXDU\�$SULO�����

����7KH�JUDYLWDWLRQDO�OHQJWKHQLQJ�RI�VFDOHV

7DNLQJ�LQWR�DFFRXQW�WKDW�LQ�/&7*�WKH�OLJKW�YHORFLW\�LQ�WKH�JUDYLWDWLRQDO�ILHOG�GRHV�QRW�FKDQJH�
IURP�WKH�IRUPXOD

ln=JF ����

DQG�HT������ZH�KDYH�IRU�WKH�ZDYHOHQJWK
                      

��

� ���� -F+= Fll ����

ZKHUHDV�LW�IROORZV�IURP�HT���(��WKDW� ���� �

� F( F+@ ll �LQ�FRQWUDGLFWLRQ�ZLWK�WKH�UHVXOW�RI�%UDXOW¶V

H[SHULPHQW�
+RZHYHU��KHUH�ZH�ZDQW�WR�SD\�DWWHQWLRQ�WR�WKH�IROORZLQJ��$W�WKH�SUHVHQW�WLPH��WKH�ZDYHOHQJWK�RI

WKH�RUDQJH�OLQH�NU\SWRQ����LV�LQ�IDFW�DVVXPHG�WR�EH�WKH�VWDQGDUG�RI�OHQJWK��³PLFURVFDOH´���7KHUHIRUH�
WKH�SUHYLRXV�UHVXOW��LQ�SDUWLFXODU��FDQ�EH�LQWHUSUHWHG�DV�DQ�LQFUHDVH�RI�PLFURVFDOH�LQ�WKH�JUDYLWDWLRQDO
ILHOG�>��@��,W�VKRXOG�EH�SDUWLFXODUO\�HPSKDVL]HG�WKDW�WKLV�FRQFOXVLRQ�LV�HYLGHQWO\�LQ�ORJLFDO�FRUUHVSRQ�
GHQFH�ZLWK� WKH� UHODWLYLVWLF�HORQJDWLRQ�RI�PRYLQJ� VFDOHV�� EHLQJ� WKH� FRQVHTXHQFH�RI� WKH� FRQFHSW� RI
FRYDULDQW��UDGDU��OHQJWK��VHH��H�J���>��@��

&RQFOXVLRQ

6LQFH�WKH�PDLQ�*75�VWDWHPHQW�RI�WKH�GHSHQGHQFH�RI�WKH�OLJKW�YHORFLW\�RQ�WKH�JUDYLWDWLRQDO�SR�
WHQWLDO�FRQWUDGLFWV�WKH�HIIHFW�RI�WKH�JUDYLWDWLRQDO�VKLIW��D�IXUWKHU�GHYHORSPHQW�RI�/&7*�LV�EHFRPLQJ
XUJHQW��,WV�EDVH�LV�1HZWRQ¶V�UHODWLYLVWLF����YHFWRU��SRWHQWLDO��2QO\�WKH�ILUVW�SRVVLELOLW\�RI�WZR�FRQFHLY�
DEOH�YDULDQWV�RI� WKH�GHVFULSWLRQ�RI� WKH�JUDYLWDWLRQDO� ILHOG�VWUHQJWK��E\�V\PPHWULF�RU�DQWLV\PPHWULF
WHQVRU�RI�UDQN����VDWLVILHV�WKH�/RUHQW]�LQYDULDQFH�UHTXLUHPHQW��7KXV��ZH�KDYH�DQ�³HOHFWURPDJQHWLF�
OLNH´�WKHRU\�RI�JUDYLW\��)RU�WKLV��WKH�YHFWRU�FKDUDFWHU�RI�WKH�JUDYLWDWLRQDO�ILHOG�TXDQWD�IDFLOLWDWHV�HV�
VHQWLDOO\�WKH�VROXWLRQ�RI�WKH�SUREOHP�RI�FRQVWUXFWLQJ�WKH�XQLWHG�WKHRU\�RI�DOO� LQWHUDFWLRQV��7KH�IUH�
TXHQF\�GHFUHDVH�RI�OLJKW��UDGLDWHG�LQ�WKH�JUDYLWDWLRQDO�ILHOG��LV�WKH�FRQVHTXHQFH�RI�WKH�SURSRUWLRQDOLW\
SULQFLSOH��7KH�FRUUHVSRQGLQJ�LQFUHDVH�RI�WKH�ZDYHOHQJWK��PLFURVFDOH��LV�LQ�ORJLFDO�FRUUHVSRQGHQFH
ZLWK�UHODWLYLVWLF�OHQJWKHQLQJ�RI�PRYLQJ�VFDOHV��IROORZLQJ�IURP�WKH�FRQFHSW�RI�WKH�FRYDULDQW��RU�UDGDU�
OHQJWK��

7KH�DXWKRU�WKDQNV�*�1��$IDQDVLHY�IRU�KLV�YDOXDEOH�UHPDUNV�

5HIHUHQFHV

>�@�6WUHO
WVRY�9�1����7KH�IDLOXUH�RI�WKH�JHQHUDO�WKHRU\�RI�UHODWLYLW\��-,15�'2-96-427, 'XEQ•, 1996.
[2] ,GHP - /LJKW�YHORFLW\�LQ�D�JUDYLWDWLRQDO�ILHOG��-,15�•2-96-435, 'XEQD, 1996.
[3] -HILPHQNR�2�'����&DXVDOLW\��(OHFWURPDJQHWLF�,QGXFWLRQ��DQG�*UDYLWDWLRQ��(OHFWUHW�6FL���6WDU�&LW\�������
>�@�+HDYLVLGH�2����7KH�(OHFWULFLDQ������������SS�����������

>�] /RUHQW]�+�$����9HUVO�.RQ�$NDG�:HW�$PVWHUGDP�����������S�����

>�] 3RLQFDUp�+����5HQG�&LUF�0DW�3DOHUPR������������S�����

>�] 0LQNRZVNL�+����3K\V�=�������������S�����

>�] $EUDKDP�0����3K\V�=�������������S���
>�@�(LQVWHLQ�$����8EHU�GLH�VSH]LHOOH�XQG�GLH�DOOJHPHLQH�5HODWLYLWDWVWKHRULH��*HPHLQYHUVWDQG�OLFK���'UXFN�XQG

9HUODJ�YRQ�)ULHQGU��9LHZHV�	�6RKQ��%UDXQVFKZHLJ��������$SSHQGL[�,,,F�

>��] 3RXQG�5�9���5HEND�*�$����3K\V�5HY�/HWW������������S����� 3RXQG�5�9���6QLGHU�-�/����3K\V�5HY��������
%�����S�����

>��@�%UDXOW�-�:����%XOO�$PHU�3K\V�6RF������������S����
>��@�6WUHO
WVRY�9�1����*DOLOHDQ�(OHFWURG\QDPLFV����������S����



$3(,521�9RO����1U������-DQXDU\�$SULO����� 3DJH���

>��@�(LQVWHLQ�$����7KH�0HDQLQJ�RI�5HODWLYLW\��3ULQFHWRQ�8QLY�3UHVV��3ULQFHWRQ��1�<����������/HFWXUH�,9�

[��@�6WUHO
WVRY�9�1���3KRWRQ�HQHUJ\�LQ�WKH�JHQHUDO�WKHRU\�RI�UHODWLYLW\��-,15�'2-96-375, 'XEQD, 1996.
[15] ,GHP�� 3RWHQWLDOV�RI�WKH�JUDYLWDWLRQDO�ILHOG�RI�D�PRYLQJ�ERG\��-,15�'2-94-326, 'XEQ•, 1994.
[16] ,GHP���3K\V��(VVD\V�����������S�����
>1�] •OHPHQFH�*�0����5HY�0RG�3K\V�������������S�����

[18] 6WUHO
WVRY�9�1����7KH�JUDYLWDWLRQDO�ILHOG�WHQVRU��-,15�'2-96-353, 'XEQ•, 1996.
[19] ,GHP - *UDYLWDWLRQDO�HORQJDWLRQ�RI�VFDOHV��-,15�'2-96-261, 'XEQ•, 1996. ,GHP���)RXQG�3K\V��������

���S������6RY�-�3DUW�1XFO�������������S������$SHLURQ����������S�����


