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ZKHUH�%���DQG�%����DUH�WKH�RUGLQDU\�FRPSOH[� WUDQVYHUVH�PDJQHWLF� ILHOG�DQG� LWV�FRPSOH[�FRQMXJDWH�
UHVSHFWLYHO\�DQG�%���� LV� D� ORQJLWXGLQDO� SKDVHOHVV�PDJQHWLF� ILHOG��7KH�PHDQLQJ�RI�%���� LV� GLVFXVVHG
EHORZ�

(YDQV¶�WKHRU\�KDV�UDLVHG�REMHFWLRQV>���@��$WWHPSWV� WR�UHFWLI\�(YDQV¶� WKHRU\�KDYH�EHHQ�FDUULHG
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PRGLILFDWLRQ�VWDWHV�WKDW�OLQHDUO\
SRODUL]HG�UDGLDWLRQ�KDV��OLNH�WKH
FLUFXODU� RQH�� D� ORQJLWXGLQDO
PDJQHWLF� ILHOG� �VHH� >��@�� IHZ
OLQHV�DIWHU������WKH�WH[W�WKDW�VWDUWV
ZLWK� WKH� VWDWHPHQW� ³,� DJUHH´��
'YRHJOD]RY� DOVR� DVVXPHV� WKDW
WKH�VWUHQJWK�RI�%����DW�D�SRLQW�RQ
WKH� ]�D[LV� LV� WKH� VDPH� DV� WKDW
ZKLFK� LV� IRXQG� DW� D� FRUUH�
VSRQGLQJ� SRLQW� RQ� WKH� [�D[LV�
7KLV� DUJXPHQW�� ZKLFK� REYL�
RXVO\� ODFNV� D� SK\VLFDO� EDVLV
�QRWH�� IRU� H[DPSOH�� WKDW� WKH
UDGLDWLRQ�LQWHQVLW\�DW�D�SRLQW�RQ�WKH�]�D[LV�LV�WZLFH�DV�VWURQJ�DV�WKDW�ZKLFK�LV�IRXQG�DW�D�FRUUHVSRQGLQJ
SRLQW�RQ�WKH�[�D[LV���GRHV�QRW�UHPRYH�WKH�FRQWUDGLFWLRQV�IURP�(YDQV¶�WKHRU\�ZKLFK�DUH�GHPRQVWUDWHG
LQ�>�@��,QGHHG��IRU�WKH�SXUSRVH�RI�WKH�GLVFXVVLRQ��OHW�XV�DVVXPH�WKH�H[LVWHQFH�RI�'YRHJOD]RY¶V�ILHOG�DW
D�SRLQW�RQ�WKH�[�D[LV�DQG�H[DPLQH�D�PRGLILFDWLRQ�RI�WKH�H[SHULPHQW�GHVFULEHG�LQ�>�@��,Q�WKH�PRGLILHG
H[SHULPHQW��WKH�FKDUJHV�URWDWH�LQ�WKH�RSSRVLWH�GLUHFWLRQ��,W�IROORZV�WKDW��LQ�WKH�PRGLILHG�H[SHULPHQW�
WKH�FLUFXODU�SRODUL]DWLRQ�RI�WKH�UDGLDWLRQ�VHHQ�DW�D�SRLQW�RQ�WKH�]�D[LV�WDNHV�WKH�RSSRVLWH�VLJQ�ZLWK
UHVSHFW� WR� WKDW�RI� WKH�RULJLQDO�H[SHULPHQW�� ,W� IROORZV� WKDW�� LQ� WKH�SUHVHQW�FDVH��(YDQV¶� ORQJLWXGLQDO
ILHOG�DW�SRLQWV�RQ�WKH�]�D[LV�PXVW�DOVR�FKDQJH�VLJQ��2Q�WKH�RWKHU�KDQG�'YRHJOD]RY¶V�ILHOG�UHPDLQV�DV
EHIRUH��EHFDXVH�WKH�OLQHDU�SRODUL]DWLRQ�DW�SRLQWV�RQ�WKH�[�D[LV�LV�WKH�VDPH�DV�EHIRUH��,W�IROORZV�WKDW��LI
'YRHJOD]RY¶V�ILHOG�\LHOGV�D�QXOO� LQWHJUDO� LQ� WKH�RULJLQDO�H[SHULPHQW�� WKHQ�� LQ� WKH�SUHVHQW�FDVH�� WKH
LQWHJUDO�LV�WZLFH�DV�ODUJH�DQG�WKH�FRQWUDGLFWLRQV�RI�(YDQV¶�WKHRU\�KROG�

,Q�>��@�DQG�>��@��'YRHJOD]RY�DWWHPSWV�WR�UHVWRUH�FRYDULDQFH�RI�(YDQV¶�IXQGDPHQWDO�UHODWLRQ�����
7KLV�DWWHPSW�LV�EDVHG�RQ�D�GHILQLWLRQV�RI�%����DQG�%����DV�HQWULHV�RI�D�QHZ�NLQG�RI�D���YHFWRU
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�VHH�>��@��WH[W�DIWHU����E��DQG�>��@��WH[W�SUHFHGLQJ����D����7KLV�QHZ�TXDQWLW\�FOHDUO\�GRHV�QRW�GHQ\
P\�FODLP�WKDW�(YDQV�ORQJLWXGLQDO�PDJQHWLF�ILHOG�YLRODWHV�FRYDULDQFH>�@��,QGHHG��LI�%����DQG�%����DUH
HQWULHV�RI�D���YHFWRU�WKHQ�WKH\�FDQQRW�EH�FRPSRQHQWV�RI�D�PDJQHWLF�ILHOG�EHFDXVH�WKH�ODWWHU�WUDQV�
IRUPV�OLNH�FRPSRQHQWV�RI�D�VHFRQG�UDQN�DQWLV\PPHWULF�WHQVRU>�����@��,W�IROORZV�WKDW�WKH�XVDJH�RI�WKH
OHWWHU�%� IRU� WKH� HQWULHV� RI�'YRHJOD]RY¶V���YHFWRU� ���� LV� D�PLVOHDGLQJ�QRWDWLRQ� EHFDXVH� D�TXDQWLW\
ZKLFK�LV�QRW�D�PDJQHWLF�ILHOG�VKRXOG�QRW�EH�GHQRWHG�E\�WKH�OHWWHU�%�LQ�DQ�H[SUHVVLRQ�SHUWDLQLQJ�WR
HOHFWURG\QDPLFV�

,Q�WKH�UHVW�RI�WKLV�5HSO\�LW�LV�SURYHG�WKDW��LQ�VSLWH�RI�'YRHJOD]RY¶V���YHFWRU������(YDQV¶�IXQGD�
PHQWDO�UHODWLRQ�����LV�ZURQJ��7R�WKLV�HQG��OHW�XV�H[DPLQH�DJDLQ�D�V\VWHP�RI�WZR�URWDWLQJ�FKDUJHV��VHH
)LJ������)RU�WKH�VLPSOLFLW\�RI�WKH�GLVFXVVLRQ��LW�LV�DVVXPHG�WKDW�WKH�FKDUJHV�PRYH�QRQUHODWLYLVWLFDOO\��,W
IROORZV�WKDW�LQ�WKH�SUHVHQW�H[SHULPHQW� �w = ��XQLWV�ZKHUH�F� ���DUH�XVHG��DQG�GLSROH�UDGLDWLRQ�LV
GRPLQDQW�

$V�VHHQ�LI�)LJ�����WKH�VWDWH�DW�WLPH�7 p w+ �LV�REWDLQHG�IURP�WKDW�RI�7�E\�D�PXOWLSOLFDWLRQ�RI�WKH

WZR�FKDUJHV�E\�±���7KHUHIRUH��DOO�TXDQWLWLHV�ZKLFK�DUH�SURSRUWLRQDO�WR�WKH�FKDUJH�PXVW�FKDQJH�VLJKW
ZKHQ�D�WLPH�LQWHUYDO�RI� p w �HODSVHV��0D[ZHOOLDQ�ILHOGV��OLNH�WKH�WUDQVYHUVH�HOHFWULF�DQG�PDJQHWLF

)LJ�������7KH�LQWHJUDO� G¼×% O �LV�HYDOXDWHG�DORQJ�WKH�FORVHG
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ILHOGV��DUH�SURSRUWLRQDO�WR�D�SKDVH�IDFWRU� ( )VLQ Ww d+ �DQG�VDWLVI\�WKLV�UHTXLUHPHQW��(YDQV¶�ORQJLWX�

GLQDO�SKDVHOHVV�PDJQHWLF�ILHOG�FOHDUO\�YLRODWHV�LW��,W�IROORZV�WKDW�(YDQV¶�PDJQHWLF�ILHOG�DV�ZHOO�DV�WKH
HQWULHV�RI�'YRHJOD]RY¶V���YHFWRU�����DUH�QRW�SURSRUWLRQDO�WR�WKH�FKDUJH�

1RZ�OHW�XV�H[DPLQH�WKH�LQWHUDFWLRQ�SDUW�RI�WKH�HOHFWURPDJQHWLF�/DJUDQJLDQ��VHH�>��@��S������>��@�
S������
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ZKHUH�Mm�GHQRWHV�WKH�FXUUHQW�RI�WKH�FKDUJHG�PDWWHU�DQG�$m�GHQRWHV�WKH�HOHFWURPDJQHWLF���SRWHQWLDO�
7KH�VXPPDWLRQ�FRQYHQWLRQ�RI�SDLU�RI� LQGLFHV� LV�XVHG��$V� LV�ZHOO�NQRZQ�� Mm� LV�SURSRUWLRQDO� WR� WKH
FKDUJH�GHQVLW\��VHH�>��@��S�����>��@��S��������5HODWLRQ�����\LHOGV�0D[ZHOO�HTXDWLRQV��VHH�>��@��SS�
�������>��@��SS�����������ZKHUH�WKH�RYHUDOO�HOHFWURPDJQHWLF�ILHOG�LV�D�VXSHUSRVLWLRQ�RI�ILHOG�TXDQWL�
WLHV��HDFK�RI�ZKLFK�LV�SURSRUWLRQDO�WR�D�VSHFLILF�FKDUJH��VHH�>��@�S�������>��@��S������ZKLFK�LV�UH�
JDUGHG�DV�D�VRXUFH��,W�LV�VKRZQ�DERYH�WKDW�WKH�(YDQV�'YRHJOD]RY�%����ILHOG�LV�QRW�SURSRUWLRQDO�WR�WKH
FKDUJH�DW�WKH�VRXUFH��7KHUHIRUH��LW�VKRXOG�QRW�EH�UHJDUGHG�DV�D�PDJQHWLF�ILHOG�

7KH� IROORZLQJ� DUJXPHQW� SURYHV� XQSK\VLFDO� SURSHUWLHV� RI� WKH� (YDQV�'YRHJOD]RY�%���� DQG�%���

ILHOGV��/HW�XV�H[DPLQH�D�V\VWHP�6�ZKLFK�FRQVLVWV�RI�RQH�FKDUJH�T�ZKLFK�PRYHV�XQLIRUPO\�DORQJ�D
FLUFOH�LQ�WKH��[�\��SODQH�DQG�LWV�SRVLWLRQ�U�W��LV
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7KH�UDGLDWLRQ�HPLWWHG�E\�WKLV�FKDUJH�LV�FLUFXODUO\�SRODUL]HG�DORQJ�WKH�]�D[LV��,QWURGXFLQJ�WKH�PDJ�
QHWLF�ILHOG�RI�WKLV�UDGLDWLRQ�LQWR�WKH�OHIW�KDQG�VLGH�RI�(YDQV¶�IXQGDPHQWDO�UHODWLRQ������RQH�ILQGV�WKDW
WKLV�VLGH�LV�SURSRUWLRQDO�WR�T���+HQFH��WKH�ULJKW�KDQG�VLGH�RI�����PXVW�DOVR�EH�SURSRUWLRQDO�WR�T���1RZ�
%����DQG�%����DUH�HQWULHV�RI�'YRHJOD]RY¶V���YHFWRU������+HQFH��WKH\�KDYH�WKH�VDPH�GHSHQGHQFH�RQ�T�
$V�H[SODLQHG�DERYH��%����DQG�%����DUH�QRW�SURSRUWLRQDO�WR�T��7KHUHIRUH��WKH\�PXVW�EH�SURSRUWLRQDO�WR
WKH�DEVROXWH�YDOXH�RI�T��7KLV�UHVXOW�PHDQV�WKDW�WKH�GHSHQGHQFH�RI�WKH�(YDQV�'YRHJOD]RY�%�����%���

ILHOGV�RQ�WKH�FKDUJH�FDQQRW�EH�GHVFULEHG�E\�DQ�DQDO\WLF�IXQFWLRQ�
$QRWKHU�XQSK\VLFDO�DVSHFW�RI�WKH�%����DQG�%����ILHOGV�LV�DV�IROORZV��&RQVLGHU�DQRWKHU�V\VWHP�6¶

ZKLFK�LV�YHU\�VLPLODU�WR�6��7KH�GLIIHUHQFH�EHWZHHQ�WKH�V\VWHPV�LV�WKDW�LQ�6¶��WKH�SRVLWLRQ�RI�WKH�FKDUJH
T¶��T¶� �T���LV
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2EYLRXVO\��LQ�6¶��WKH�LQWHQVLW\�RI�WKH�UDGLDWLRQ�LV�WKH�VDPH�DV�WKDW�RI�6��,W�IROORZV�WKDW�IRU�6�DQG�6¶�
(YDQV¶�ILHOG�%����ILHOG�DW�D�SRLQW�RQ�WKH�]�D[LV�VDWLVILHV
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1RZ��OHW�XV�H[DPLQH�D�WKLUG�V\VWHP�6¶¶�ZKLFK�LV�D�XQLRQ�RI�6�DQG�6¶��,Q�6¶¶��WKH�WZR�FKDUJHV��T

DQG�T¶�DUH�DW�WZR�DQWLSRGDO�SRLQWV� ( ) ( )W W�= -U U ��+HQFH��LQ�6¶¶��WUDQVYHUVH�FRPSRQHQWV�RI�WKH�HOHF�

WULF�ILHOG�DW�D�SRLQW�RQ�WKH�]�D[LV�YDQLVK��,W�PHDQV�WKDW��LQ�6¶¶��WKHUH�LV�QR�UDGLDWLRQ�DORQJ�WKLV�D[LV�
7KHUHIRUH��GXH�WR������WKH�(YDQV�'YRHJOD]RY�%����DQG�%����ILHOGV�RI�WKH�6¶¶�V\VWHP�PXVW�YDQLVK�WRR�
5HO\LQJ�RQ� ����� RQH� FRQFOXGHV� WKDW�(YDQV�'YRHJOD]RY�%���� ILHOG�GRHV�QRW� VDWLVI\� WKH� SULQFLSOH� RI
VXSHUSRVLWLRQ��VHH�>��@��S������ZKLFK�LV�D�FKDUDFWHULVWLF�SURSHUW\�RI�HOHFWURPDJQHWLF�ILHOGV�

7KH�DQDO\VLV�FDUULHG�RXW�DERYH�VXEVWDQWLDWHV�WKH�FODLP�WKDW�WKH�ORQJLWXGLQDO�SKDVHOHVV�PDJQHWLF
ILHOG�DVFULEHG�E\�(YDQV�WR�D�FLUFXODUO\�SRODUL]HG�UDGLDWLRQ�LV�LQKHUHQWO\�ZURQJ�DQG�WKDW�'YRHJOD]RY¶V
DWWHPSW�WR�UHFWLI\�LW�KDV�QR�EDVLV�

5HIHUHQFHV
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>��@�-��'��-DFNVRQ��&ODVVLFDO�(OHFWURG\QDPLFV��-RKQ�:LOH\��1HZ�<RUN���������S������

:RUNVKRS�RQ�5HGVKLIW�DQG�*UDYLWDWLRQ
LQ�D�5HODWLYLVWLF�8QLYHUVH

'DWH��6HSWHPEHU����30�WR���$0������
9HQXH��3DOD]]R�GHO�5LGRWWR��&HVHQD��,WDO\
7LPHV��0RUQLQJ�VHVVLRQV������WR��������DIWHUQRRQV�������WR������

,QYLWHG�VSHDNHUV

+DOWRQ�$US��0�QFKHQ��1HZ�UHVXOWV�RQ�TXDVDU�FUHDWLRQ�DQG�JDOD[\�(YROXWLRQ
3HWHU�)��%URZQH��0DQFKHVWHU��*HQHUDO�5HODWLYLW\�5H�DSSUDLVHG
7RP�9DQ�)ODQGHUQ��:DVKLQJWRQ��$�&RPSOHWH�)ODW�6SDFH�*UDYLW\�0RGHO�&RQVLV�

WHQW�ZLWK�)LUVW�2UGHU�*HQHUDO�5HODWLYLW\
:LOOLDP�1DSLHU��$UPDJK��1��,UHODQG��0RGHOOLQJ�WKH�8QLYHUVH�ZLWK�4XDQWL]HG�5HG�

VKLIWV
'DYLG�5RVFRH��6KHIILHOG��'LVFUHWH�VWDWHV�LQ�JDOD[\�G\QDPLFV��WRZDUGV�D�SKH�

QRPHQRORJLFDO�WKHRU\�RI�JDOD[\�HYROXWLRQ
7RP�0LOOHU��%OXH�+LOOV��9$��5HGVKLIW�LQYDULDQFH�RI�WKH�REVHUYHG�EULJKW�VLGH�OXPL�

QRVLW\�IXQFWLRQ�JLYHQ�D�SDUWLFXODU�GH�6LWWHU�UHGVKLIW�GLVWDQFH�UHODWLRQ
)UDQFR�6HOOHUL��%DUL��,WDO\��7KHRULHV�(TXLYDOHQW�WR�5HODWLYLW\
(GZDUG�.DSXVFLN��.UDNRZ��*HQHUDOO\�FRYDULDQW�HOHFWURG\QDPLFV
$QGUHM�+RU]HOD��.UDNRZ��1HZ�PDWKHPDWLFDO�IRUPDOLVP�IRU�HOHFWURG\QDPLFV�DQG

TXDQWXP�PHFKDQLFDO�RSHUDWRUV
0DUHN�%LHVLDGD��.DWRZLFH��3RODQG��'LODWRQV��TXDQWL]HG�UHGVKLIW�DQG�JDOD[\�VWUXF�

WXUH
+HQULN�%UREHUJ��3DULV��$Q�H[WHQGHG�VSDFH�WLPH�PRGHO�RI�JUDYLWDWLRQ�DQG�HOHFWUR�

PDJQHWLVP
.RQUDG�5XGQLFNL��.UDNRZ��2XU�*DOD[\�DV�D�SDVVLYH�REMHFW�RI�JUDYLWDWLRQ

6XQGD\�3RVWHU�6HVVLRQ��UHJLVWHU�E\�HPDLO�WR�DSHLURQ#YLI�FRP�RU�RQ�ILUVW�GD\�RI
ZRUNVKRS�


