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$EVWUDFW� 7KLV DUWLFOH SUHVHQWV WKHRU\ DQG HYLGHQFH UHJDUGLQJ WKH RU�
JDQL]DWLRQ RI nQDQFLDO H[FKDQJH PDUNHWV� ,W GHULYHV FRQGLWLRQV XQGHU ZKLFK
��� D PHPEHU�RZQHG H[FKDQJH KDV D PRQRSRO\ RYHU WKH WUDGH RI D SDUWLF�
XODU nQDQFLDO FRQWUDFW DQG LWV FORVH VXEVWLWXWHV� DQG ��� H[FKDQJH PHPEHUV
HDUQ HFRQRPLF UHQWV� 6SHFLnFDOO\� LI WKH LGHQWLnHG FRQGLWLRQV KROG� ORZ FRVW
VXSSOLHUV RI nQDQFLDO VHUYLFHV FDQ IRUP DQ H[FKDQJH ZKLFK LV ODUJH HQRXJK
WR GHWHU HQWU\ E\ FRPSHWLQJ H[FKDQJHV EXW ZKLFK LV VPDOOHU WKDQ RSWLPDO�
+RZHYHU� H[FKDQJHV WUDGLQJ GLmHUHQWLDWHG SURGXFWV PD\ QRW PHUJH WR H[�
SORLW DOO VFRSH HFRQRPLHV� PDLQWDLQLQJ VHSDUDWH H[FKDQJHV UHGXFHV FRPSH�
WLWLRQ EHWZHHQ VXSSOLHUV RI WUDGLQJ VHUYLFHV� )XUWKHUPRUH� H[FKDQJHV WKDW
RmHU D YDULHW\ RI SURGXFWV PD\ DOORZ VRPH PHPEHUV WR WUDGH RQO\ D VXE�
VHW RI WKHVH SURGXFWV LQ RUGHU WR SUHVHUYH PHPEHU UHQWV� 7KH HYLGHQFH LV
EURDGO\ FRQVLVWHQW ZLWK WKHVH SUHGLFWLRQV� ([FKDQJHV W\SLFDOO\ PRQRSROL]H
WUDGH LQ D SDUWLFXODU nQDQFLDO FRQWUDFW� ([FKDQJH T UDWLRV DUH ZHOO DERYH ��
LQGLFDWLQJ HFRQRPLF UHQWV� ([FKDQJHV OLPLW WKH QXPEHU RI PHPEHUV� DQG IUH�
TXHQWO\ FUHDWH PHPEHUVKLS FODVVHV ZLWK OLPLWHG WUDGLQJ ULJKWV� 7KH DQDO\VLV
KDV LPSOLFDWLRQV IRU WKH RSWLPDO UHJXODWLRQ RI nQDQFLDO H[FKDQJHV�

�



� ,QWURGXFWLRQ

$ YDVW OLWHUDWXUH DQDO\]HV WKH SULFHV GHWHUPLQHG RQ nQDQFLDO H[FKDQJHV� EXW
IDU OHVV DWWHQWLRQ KDV EHHQ SDLG WR WKH HFRQRPLFV RI H[FKDQJHV WKHPVHOYHV�
7KLV LV XQIRUWXQDWH EHFDXVH H[FKDQJHV VXFK DV WKH 1HZ <RUN 6WRFN ([FKDQJH
DQG WKH &KLFDJR %RDUG RI 7UDGH DUH GLVWLQFWLYH RUJDQL]DWLRQV WKDW ZLHOG JUHDW
LQoXHQFH RYHU WKH nQDQFLDO WUDQVDFWLRQV WKDW GHWHUPLQH WKH DOORFDWLRQ RI ULVN
DQG FDSLWDO� $ EHWWHU XQGHUVWDQGLQJ RI WKH IXQFWLRQLQJ RI VHFXULWLHV DQG
GHULYDWLYHV PDUNHWV UHTXLUHV D PRUH FRPSOHWH NQRZOHGJH RI WKH RSHUDWLRQ RI
WKH H[FKDQJHV RQ ZKLFK D ODUJH IUDFWLRQ RI nQDQFLDO WUDQVDFWLRQV WDNH SODFH�
7R IXUWKHU WKLV XQGHUVWDQGLQJ� WKLV DUWLFOH SUHVHQWV D WKHRU\ RI WKH RUJDQL�

]DWLRQ RI nQDQFLDO H[FKDQJH PDUNHWV DQG VRPH HPSLULFDO HYLGHQFH EHDULQJ RQ
WKH SUHGLFWLRQV RI WKLV WKHRU\� ,W GHULYHV LPSOLFDWLRQV IURP WKH IHDWXUH WKDW
GLVWLQJXLVKHV nQDQFLDO H[FKDQJHV IURP WKH WUDGLWLRQDO nUPV WKDW HFRQRPLVWV
W\SLFDOO\ DQDO\]H� WKH IDFW WKDW WUDGLWLRQDO nQDQFLDO H[FKDQJHV DUH QRQ�SURnW
FRRSHUDWLYH PHPEHUVKLS RUJDQL]DWLRQV ZKLFK SURYLGH VHPL�SULYDWH JRRGV WR
WKHLU PHPEHUV� ZKR LQ WXUQ VXSSO\ nQDQFLDO VHUYLFHV �H�J�� EURNHUDJH� WR
WKRVH ZKR GHVLUH WR WUDGH nQDQFLDO DVVHWV� 7KHVH VHPL�SULYDWH JRRGV LQFOXGH
WKH HUHFWLRQ DQG RSHUDWLRQ RI SK\VLFDO WUDGLQJ IDFLOLWLHV DQG WKH FUHDWLRQ DQG
HQIRUFHPHQW RI UXOHV DQG SURFHGXUHV WKDW UHGXFH GHIDXOW DQG PHDVXUHPHQW
FRVWV �3LUURQJ� ����D��
$OWKRXJK WKH UHGXFWLRQ RI WUDQVDFWLRQV FRVWV SURYLGHV WKH LPSHWXV IRU WKH

IRUPDWLRQ RI H[FKDQJHV� VWUDWHJLF FRQVLGHUDWLRQV LQoXHQFH WKHLU RUJDQL]DWLRQ
DQG RSHUDWLRQ� , GHPRQVWUDWH WKDW LI ��� WKH FUHDWLRQ RU RSHUDWLRQ RI DQ
H[FKDQJH UHTXLUHV WKH SD\PHQW RI n[HG FRVWV DQG LQWHU�H[FKDQJH DUELWUDJH
LV FRVWOHVV� RU ��� DWRPLVWLF LQYHVWRUV�KHGJHUV FKRRVH ZKHUH WR WUDGH QRQ�
FRRSHUDWLYHO\� WKH VXSSOLHUV RI WUDGLQJ VHUYLFHV FDQ EHKDYH VWUDWHJLFDOO\ ZKHQ
IRUPLQJ H[FKDQJHV� 6SHFLnFDOO\� WKH QXPEHU RI PHPEHUV SHUPLWWHG WR MRLQ DQ
H[FKDQJH LV OLPLWHG WR UHGXFH FRPSHWLWLRQ LQ WKH VXSSO\ RI WUDGLQJ VHUYLFHV
DQG WKHUHE\ JHQHUDWH HFRQRPLF UHQWV� 8QGHU SODXVLEOH FRQGLWLRQV� H[FKDQJHV
KDYH HQRXJK PHPEHUV WR PDNH LW XQHFRQRPLF IRU FRPSHWLQJ H[FKDQJHV WR
IRUP� EXW IHZHU PHPEHUV WKDQ LV VRFLDOO\ RSWLPDO� 7KDW LV� XQGHU WKHVH FRQ�
GLWLRQV DOO WUDGLQJ LQ D SDUWLFXODU nQDQFLDO LQVWUXPHQW LV FRQFHQWUDWHG RQ D
VLQJOH H[FKDQJH ZLWK D VXERSWLPDOO\ VPDOO PHPEHUVKLS� +RZHYHU� PXOWLSOH
H[FKDQJHV WUDGLQJ GLmHUHQWLDWHG SURGXFWV PD\ VXUYLYH� 7KLV RFFXUV EHFDXVH
PHPEHU�LQWHUPHGLDULHV PD\ IDFH LQFUHDVHG FRPSHWLWLRQ ZKHQ H[FKDQJHV OLVW�
LQJ GLmHUHQWLDWHG SURGXFWV PHUJH WUDGLQJ ULJKWV� 7KLV LPSOLHV WKDW H[FKDQJHV
VRPHWLPHV OLPLW LQHpFLHQWO\ WKH YDULHW\ RI SURGXFWV WKH\ WUDGH RU WKH WUDGLQJ
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ULJKWV RI WKHLU PHPEHUV�
7KHVH UHVXOWV DUH QRYHO� 7KHUH LV OLWWOH LI DQ\ H[LVWLQJ UHVHDUFK WKDW DW�

WHPSWV WR H[SODLQ WKH GHWHUPLQDQWV RI WKH HTXLOLEULXP VL]H RI H[FKDQJHV DQG
WKH UHQWV WKDW WKHLU PHPEHUV HDUQ�
7KH HPSLULFDO HYLGHQFH VXSSRUWV WKH PRGHO
V SUHGLFWLRQV� ([FKDQJHV

VWULFWO\ OLPLW PHPEHUVKLS� ,Q DGGLWLRQ� IXWXUHV H[FKDQJHV RIWHQ OLPLW WKH WUDG�
LQJ ULJKWV RI PHPEHUV WR VXEVHWV RI WKH SURGXFWV WUDGHG RQ WKHP� 0RUHRYHU�
WUDGLQJ RI SDUWLFXODU nQDQFLDO LQVWUXPHQWV H[KLELWV VWURQJ QDWXUDO PRQRSRO\
FKDUDFWHULVWLFV� H[FKDQJH PDUNHW VKDUHV RI WKH WUDGH RI PDMRU nQDQFLDO LQVWUX�
PHQWV DUH H[WUHPHO\ KLJK� DQG W\SLFDOO\ HTXDO ��� SHUFHQW IRU IXWXUHV DQG
IXWXUHV RSWLRQV FRQWUDFWV� 3HUKDSV PRVW LPSRUWDQW� PHPEHUV RI nQDQFLDO H[�
FKDQJHV HDUQ VXEVWDQWLDO HFRQRPLF UHQWV� 7KH UDWLRV RI WKH YDOXH RI FODLPV
DJDLQVW nQDQFLDO H[FKDQJHV �DV PHDVXUHG E\ WKH YDOXH RI PHPEHUVKLS^?VHDW�^
SULFHV� WR WKH YDOXH RI WKH WDQJLEOH DVVHWV RI H[FKDQJHV DUH YHU\ ODUJH �HVSH�
FLDOO\ ZKHQ FRPSDUHG WR T 
V REVHUYHG IRU PDQXIDFWXULQJ nUPV�� VRPHWLPHV
H[FHHGLQJ � IRU H[WHQGHG SHULRGV� ,QGHHG� WKHVH UDWLRV DFWXDOO\ XQGHUVWDWH
WKH UHQWV WKDW PHPEHUV HDUQ GXH WR OLPLWDWLRQV RQ H[FKDQJH PHPEHUVKLS EH�
FDXVH ��� VHDW SULFHV FDSLWDOL]H WKH UHQWV WKH PDUJLQDO PHPEHU HDUQV� DQG ���
OLPLWV RQ WKH QXPEHU RI PHPEHUVKLSV JHQHUDWH ODUJHU UHQWV IRU LQIUDPDUJLQDO
PHPEHUV WKDQ PDUJLQDO RQHV� 6LQFH DOWHUQDWLYH H[SODQDWLRQV RI WKHVH UDWLRV
�VXFK DV FRQJHVWLRQ HmHFWV DQG LQYHVWPHQW RSWLRQV� DUH QRW SODXVLEOH LQ WKLV
FRQWH[W� WKHVH nJXUHV SURYLGH VWURQJ HYLGHQFH WKDW H[FKDQJH PHPEHUV HDUQ
UHQWV RQ WKH ULJKW WR WUDGH RQ DQ H[FKDQJH� WKLV ULJKW LV DUWLnFLDOO\ VFDUFH
DV D UHVXOW RI WKH H[FKDQJH
V OLPLW RQ WKH QXPEHU RI PHPEHUV� $OO RI WKHVH
nQGLQJV FRUUHVSRQG FORVHO\ WR WKH SUHGLFWLRQV RI WKH WKHRUHWLFDO PRGHOV�
7KLV ZRUN UHFRQFLOHV WZR DSSDUHQWO\ LQFRPSDWLEOH YLHZV RI nQDQFLDO H[�

FKDQJHV� $FFRUGLQJ WR WKH SURSHUW\ ULJKWV YLHZ �&RDVH� ����� 0XOKHULQ HW
DO� ����� 3LUURQJ� ����D�� H[FKDQJHV UHGXFH WUDQVDFWLRQV FRVWV E\ FUHDWLQJ
DQG HQIRUFLQJ UXOHV DQG SURSHUW\ ULJKWV� DQG E\ LQYHVWLQJ LQ D WUDGLQJ LQ�
IUDVWUXFWXUH� 7KH PRUH VNHSWLFDO ?H[FKDQJH�DV�PRQRSRO\� YLHZ DVVHUWV WKDW
H[FKDQJHV FDUWHOL]H WKH VXSSO\ RI nQDQFLDO WUDQVDFWLRQ VHUYLFHV WR JHQHUDWH
UHQWV IRU WUDGLQJ nUPV �2HVWHUOH� :LQVORZ� DQG $QGHUVRQ� ����� 0F,QLVK DQG
:RRG� ������ 7KLV DUWLFOH DQG LWV FRPSDQLRQ SLHFH �3LUURQJ� ����� GHPRQ�
VWUDWH WKDW WKHVH WKHRULHV DUH FRPSOHPHQWDU\� UDWKHU WKDQ FRQoLFWLQJ� ([�
FKDQJH PHPEHUV HDUQ UHQWV LQ HTXLOLEULXP E\ UHVWULFWLQJ WKHLU QXPEHUV� DQG
SHUKDSV E\ HQIRUFLQJ FDUWHO DJUHHPHQWV RU SDVVLQJ VHOI�LQWHUHVWHG EXW LQHp�
FLHQW UXOHV WKDW HOHYDWH WKH SULFHV RI WUDQVDFWLRQ VHUYLFHV� 6FDOH HFRQRPLHV
LQ WKH SURYLVLRQ RI VHPL�SULYDWH H[FKDQJH VHUYLFHV RU OLTXLGLW\ HmHFWV VHUYH DV
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WKH EDUULHU WR HQWU\ QHFHVVDU\ WR HQVXUH WKDW H[FKDQJH PHPEHUV FDQ FDSWXUH
UHQWV� 3XW GLmHUHQWO\� WKH SURSHUW\ ULJKWV DQG H[FKDQJH�DV�PRQRSRO\ YLHZV
DUH QRW LQ FRQoLFW� LQVWHDG� H[FKDQJH PHPEHUV HDUQ UHQWV SUHFLVHO\ EHFDXVH
VFDOH HFRQRPLHV LQ WKH SURYLVLRQ RI WUDGLQJ LQIUDVWUXFWXUH DQG WKH HQIRUFH�
PHQW RI SURSHUW\ ULJKWV DQG UXOHV DOORZ WKH H[FKDQJH WR OLPLW VWUDWHJLFDOO\
WKH QXPEHU RI PHPEHUV ZKLOH VWLOO SUHYHQWLQJ HQWU\ E\ D FRPSHWLQJ H[FKDQJH�
7KH HPSLULFDO DQG WKHRUHWLFDO DQDO\VHV KDYH QRUPDWLYH LPSOLFDWLRQV� 0RVW

LPSRUWDQW� nQDQFLDO H[FKDQJHV ZRUOGZLGH DUH VXEMHFW WR H[WHQVLYH OHJDO DQG
UHJXODWRU\ UHVWULFWLRQV� 1XPHURXV HFRQRPLVWV KDYH DUJXHG WKDW WKHVH UHJX�
ODWLRQV DUH ODUJHO\ XQQHFHVVDU\ EHFDXVH H[FKDQJHV KDYH LQFHQWLYHV WR DGRSW
HpFLHQW UXOHV DQG SUDFWLFHV ZLWKRXW H[WHUQDO SURGGLQJ EHFDXVH FRPSHWLWLRQ
EHWZHHQ H[FKDQJHV RU WKH PHUH WKUHDW RI FRPSHWLWLRQ EHWZHHQ H[FKDQJHV
IRUFHV WKHP WR GR VR�� 7KH WKHRU\ DQG HYLGHQFH SUHVHQWHG KHUHLQ FDVW GRXEW
RQ WKHVH DUJXPHQWV� 7KH WKHRU\ VXJJHVWV WKDW WKHUH DUH VWURQJ UHDVRQV WR
EHOLHYH D SULRUL WKDW GLUHFW FRPSHWLWLRQ EHWZHHQ H[FKDQJHV ZLOO EH OLPLWHG�
LI LW H[LVWV DW DOO� 7KH HPSLULFDO UHVXOWV SURYLGH VWURQJ HYLGHQFH RI UHQWV SHU�
VLVWHQWO\ DFFUXLQJ WR H[FKDQJH PHPEHUV DQG YLUWXDOO\ QR HYLGHQFH RI GLUHFW
FRPSHWLWLRQ EHWZHHQ H[FKDQJHV LQ SDUWLFXODU nQDQFLDO LQVWUXPHQWV� *LYHQ
WKHVH UHVXOWV� DQ\ SUHVXPSWLRQ WKDW VHOI�UHJXODWLRQ QHFHVVDULO\ GRPLQDWHV H[�
WHUQDO UHJXODWLRQ LV QR PRUH GHIHQVLEOH WKDQ D SUHVXPSWLRQ WKDW H[WHUQDO
UHJXODWLRQ LV VXSHULRU� 3LUURQJ ������ GHPRQVWUDWHV WKDW ZKHQ DUH QRW SHU�
IHFW FRPSHWLWRUV� WKH\ PD\ DGRSW LQHpFLHQW UXOHV WKDW EHQHnW PHPEHUV DW WKH
H[SHQVH RI FXVWRPHUV DQG WKLUG SDUWLHV� 7KXV� UHFRJQL]LQJ WKH LQHpFLHQFLHV
LQKHUHQW LQ H[WHUQDO UHJXODWLRQ� WKH GHWHUPLQDWLRQ RI ZKHWKHU H[WHUQDO UHJX�
ODWLRQ RU H[FKDQJH VHOI�UHJXODWLRQ LV VXSHULRU LQ D VSHFLnF LQVWDQFH UHTXLUHV D
GHWDLOHG� IDFW�LQWHQVLYH DQDO\VLV RI WKH SDUWLFXODUV�
5HFHQW GHYHORSPHQWV LQ nQDQFLDO PDUNHWV LOOXVWUDWH WKH SUDFWLFDO UHOHYDQFH

RI WKLV DUWLFOH� 7KHUH KDYH EHHQ DQQRXQFHPHQWV RI PDMRU H[FKDQJH PHUJHUV
EHWZHHQ 86 VHFXULWLHV PDUNHWV �1$6'$4 DQG $0(;� DQG EHWZHHQ (XUR�
SHDQ GHULYDWLYHV H[FKDQJHV� 0RUHRYHU� RWKHU FRQVROLGDWLRQV RU DOOLDQFHV RI
H[FKDQJHV DUH XQGHU DFWLYH FRQVLGHUDWLRQ� 7KH WKHRU\ SUHVHQWHG KHUHLQ KDV
SUHGLFWLRQV FRQFHUQLQJ ZKHQ FRQVROLGDWLRQ LV OLNHO\ WR WDNH SODFH� WKH IRUP
PHUJHU LV OLNHO\ WR WDNH� DQG WKH HmHFWV RI PHUJHU RQ FRPSHWLWLRQ LQ nQDQFLDO
PDUNHWV�

�6HH (DVWHUEURRN ������� )LVFKHO DQG *URVVPDQ ������� (GZDUGV DQG (GZDUGV �������
$ERODnD ������� DQG 0XOKHULQ HW DO ������� 3LUURQJ �����E� DQG 3LUURQJ ������ SUHVHQW
D FRQWUDU\ YLHZ�
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7KH UHPDLQGHU RI WKLV DUWLFOH LV RUJDQL]HG DV IROORZV� 6HFWLRQ � SUHVHQWV D
WKHRUHWLFDO DQDO\VLV RI H[FKDQJH RUJDQL]DWLRQ ZKLFK GHULYHV FRQGLWLRQV XQGHU
ZKLFK ��� DQ H[FKDQJH KDV PRQRSRO\ RI WKH WUDGH RI D SDUWLFXODU nQDQFLDO
LQVWUXPHQW� DQG ��� H[FKDQJHV LQHpFLHQWO\ OLPLW PHPEHUVKLS VL]H WR JHQHUDWH
HFRQRPLF UHQWV IRU PHPEHUV� 6HFWLRQ � GHPRQVWUDWHV WKDW SURGXFW GLmHUHQ�
WLDWLRQ SHUPLWV WKH VXUYLYDO RI PXOWLSOH H[FKDQJHV� ,QGHHG� DQ LQHpFLHQWO\
ODUJH QXPEHU RI H[FKDQJHV HDFK PD\ WUDGH DQ LQHpFLHQWO\ QDUURZ YDULHW\ RI
LQVWUXPHQWV� RU PD\ UHVWULFW WKH DELOLW\ RI PHPEHUV WR WUDGH DOO LQVWUXPHQWV
RmHUHG E\ WKH H[FKDQJH� LQ RUGHU WR SUHVHUYH PHPEHU UHQWV� 6HFWLRQV �� ��
DQG � SUHVHQW HPSLULFDO HYLGHQFH RQ H[FKDQJH PDUNHW VKDUHV LQ WKH WUDGLQJ
RI VSHFLnF nQDQFLDO LQVWUXPHQWV� WKH UHQWV HDUQHG E\ H[FKDQJH PHPEHUV� DQG
H[FKDQJH PHPEHUVKLS SROLFLHV� UHVSHFWLYHO\� 6HFWLRQ � VXPPDUL]HV WKH ZRUN�

� 7KH (TXLOLEULXP 1XPEHU DQG 6L]H RI )L�

QDQFLDO ([FKDQJHV

��� ,QWURGXFWLRQ

7KLV VHFWLRQ SUHVHQWV D IRUPDO PRGHO RI WKH IRUPDWLRQ RI nQDQFLDO H[FKDQJHV�
7KH REMHFWLYH RI WKH DQDO\VLV LV WR GHWHUPLQH WKH QXPEHU RI H[FKDQJHV WKDW
H[LVW LQ HTXLOLEULXP� WKH VL]H RI WKHVH H[FKDQJHV� DQG WKH SURnWV WKHLU PHP�
EHUV HDUQ� 7KHUH LV OLWWOH UHVHDUFK RQ WKH GHWHUPLQDQWV RI H[FKDQJH VL]H DQG
PHPEHU SURnWDELOLW\� VR WKH UHVXOWV SUHVHQWHG LQ WKLV VHFWLRQ DUH QRYHO��

�%URZQ DQG =KDQJ ������ SUHVHQW D PRGHO LQ ZKLFK LQWHUPHGLDULHV FDQ FKRRVH WR MRLQ
DQ H[FKDQJH RU WUDGH Rm�H[FKDQJH� 0HPEHUVKLS RI DQ H[FKDQJH LV FRVWO\� EXW PHPEHUV
FDQ REVHUYH RUGHU oRZ ZKHUHDV QRQ�PHPEHUV FDQQRW� 7KH WUDGH�Rm EHWZHHQ WKHVH FRVWV
DQG EHQHnWV RI PHPEHUVKLS GHWHUPLQHV KRZ PDQ\ LQWHUPHGLDULHV MRLQ H[FKDQJHV LQ WKHLU
PRGHO� 7KHLU PRGHO SRVLWV DQ H[RJHQRXVO\ JLYHQ FRVW RI PHPEHUVKLS DQG LQWHUSUHWV WKH
H[FKDQJH VHDW SULFH DV WKLV FRVW� 7KLV LV LQFRUUHFW EHFDXVH WKH VHDW SULFH HQGRJHQRXVO\ FDS�
LWDOL]HV UHQWV WR PHPEHUVKLS UDWKHU WKDQ SURYLGLQJ D PHDVXUH RI WKH WUXH FRVW RI EHORQJLQJ
WR DQ H[FKDQJH� VXFK FRVWV SURSHUO\ ZRXOG LQFOXGH WKH IHHV UHTXLUHG WR SD\ IRU H[FKDQJH
LQIUDVWUXFWXUH� WUDGLQJ SURFHVVLQJ DQG FOHDULQJ IHHV� HWF� 3XW GLmHUHQWO\� LQ UHDOLW\ VHDW
SULFHV DQG WKH QXPEHU RI H[FKDQJH PHPEHUV DUH VLPXOWDQHRXVO\ GHWHUPLQHG� UDWKHU WKDQ
VHTXHQWLDOO\ DV LQ %URZQ�=KDQJ� 6DORQHU ������ SUHVHQWV D QRQ�FRRSHUDWLYH PRGHO RI H[�
FKDQJH IRUPDWLRQ� 7KLV PRGHO SUHGLFWV WKDW PDQ\ H[FKDQJHV PD\ VXUYLYH DQG WKDW HQWU\ RI
PXOWLSOH H[FKDQJHV PD\ GLVVLSDWH WUDGHU UHQWV� ,Q 6DORQHU
V PRGHO WKH VXP RI WKH QXPEHU
RI PHPEHUV RQ DOO H[FKDQJHV FRPELQHG LV FRQVWDQW UHJDUGOHVV RI WKH QXPEHU RI H[FKDQJHV
WKDW RSHUDWH� +LV PRGHO DOVR UHOLHV RQ VRPH FRXQWHUIDFWXDO DVVXPSWLRQV FRQFHUQLQJ ORVV
VKDULQJ DPRQJ H[FKDQJH PHPEHUV�
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,Q WKLV PRGHO� LQYHVWRUV GHVLUH WR WUDGH D SDUWLFXODU DVVHW RU nQDQFLDO FRQ�
WUDFW IRU ULVN VKLIWLQJ RU VSHFXODWLYH UHDVRQV� ,Q RUGHU WR IRFXV RQ WKH FUXFLDO
DVSHFWV RI WKH DQDO\VLV� WKHUH LV QR LQIRUPHG WUDGLQJ� 7KH DVVXPSWLRQ RI QR
LQIRUPHG WUDGLQJ LV QRW H[WUHPH IRU VRPH PDUNHWV� VXFK DV IXWXUHV PDUNHWV�
7KHUH LV D SRSXODWLRQ RI QRLVH WUDGHUV ZKR WUDGH GXH WR H[RJHQRXV KHGJLQJ RU
HQGRZPHQW VKRFNV� 7KH TXDQWLW\ GHPDQG E\ QRLVH WUDGHUV LV LQHODVWLF ZLWK
UHVSHFW WR H[HFXWLRQ SULFH 3 � , PDNH WKH FRQYHQWLRQDO DVVXPSWLRQ WKDW WKH
QHW QRLVH WUDGLQJ GHPDQG ] z 1��� 6�� 7KH WUDGHG DVVHW LV ULVN\� ,WV YDOXH
Y z 1��� }��� 9DOXH LV UHYHDOHG DIWHU WUDGLQJ WDNHV SODFH� 0RUHRYHU� ] DQG Y
DUH LQGHSHQGHQW�
7KHUH LV D FRQWLQXXP RI OHQJWK 0 RI ULVN DYHUVH WUDGHUV ZKR FDQ DEVRUE

QHW QRLVH WUDGHU RUGHU LPEDODQFHV� , ZLOO UHIHU WR WKHVH WUDGHUV DV ?LQWHUPH�
GLDULHV�� (DFK LQWHUPHGLDU\ KDV D FRQVWDQW ULVN DYHUVLRQ FRHpFLHQW� )RU D
WUDGHU ORFDWHG DW SRLQW L � >��0 @� WKLV ULVN DYHUVLRQ FRHpFLHQW LV mL� 0RUH�
RYHU� IRU M ! L� mM w mL� ZLWK VWULFW LQHTXDOLW\ IRU VRPH L DQG M� 7KXV� WKH
VXSSO\ RI ULVN EHDULQJ VHUYLFHV LQ WKLV PDUNHW LV XSZDUG VORSLQJ�
7UDGLQJ PXVW WDNH SODFH RQ DQ RUJDQL]HG H[FKDQJH� 7KH H[FKDQJH SUR�

YLGHV D WUDGLQJ LQIUDVWUXFWXUH �H�J�� DQ H[FKDQJH oRRU RU FRPSXWHUL]HG WUDGLQJ
V\VWHP� DQG HQIRUFHV WUDGLQJ UXOHV DQG DGMXGLFDWHV GLVSXWHV EHWZHHQ WUDGHUV�
7KHVH DFWLYLWLHV DUH VXEMHFW WR HFRQRPLHV RI VFDOH� )RUPDOO\� FUHDWLRQ RI DQ
H[FKDQJH UHTXLUHV SD\PHQW RI D n[HG FRVW F�
*URXSV RI ULVN DYHUVH LQWHUPHGLDULHV FDQ FRRSHUDWH WR IRUP DQ H[FKDQJH�

$Q H[FKDQJH PXVW IRUP SULRU WR WKH UHDOL]DWLRQ RI QRLVH WUDGHU RUGHU oRZ
]� )RU H[DPSOH� VRPH FRDOLWLRQ RI LQWHUPHGLDULHV . t >��0 @ FDQ IRUP DQ
H[FKDQJH� ,I WKH\ GR VR� WKH H[FKDQJH PHPEHUV VSOLW WKH n[HG FRVW SURSRU�
WLRQDOO\ WR WKHLU WUDGLQJ YROXPH� 7KLV ZRXOG EH FRQVLVWHQW ZLWK DQ H[FKDQJH
FKDUJLQJ SHU WUDGH IHHV WR FRYHU n[HG FRVWV� &DOO DM WKH n[HG FRVW DVVHVVPHQW
RI LQWHUPHGLDU\ M��

$Q\ VHW RI FRDOLWLRQV�H[FKDQJHV FDQ IRUP� $Q HTXLOLEULXP FRQVLVWV RI DQ
DOORFDWLRQ RI LQWHUPHGLDULHV WR D FROOHFWLRQ RI FRDOLWLRQV� 6SHFLnFDOO\� H[FKDQJH
L LV D VHW RI LQWHUPHGLDULHV 6L t 0 � $Q DOORFDWLRQ LV JLYHQ E\ D FROOHFWLRQ
I6LJ1L �� ZKHUH 1 LV WKH WRWDO QXPEHU RI H[FKDQJHV� 6L ? 6M IRU DOO L � M�
L� M � 1 � DQG >1

L �6L t 0 � 'HnQH 9M�6L� I6KJK� L� DV WKH H[SHFWHG ULVN�
DGMXVWHG SURnW QHW RI n[HG FRVW DVVHVVPHQW RI LQWHUPHGLDU\ M ZKR EHORQJV WR

�7KH PDLQ UHVXOWV RI WKH DUWLFOH JR WKURXJK XQGHU DOWHUQDWLYH DVVXPSWLRQV DERXW WKH
GLYLVLRQ RI n[HG FRVWV� ,Q SDUWLFXODU� QR PDMRU UHVXOWV FKDQJH LI DQ H[FKDQJH DSSRUWLRQV
n[HG FRVWV HTXDOO\ DPRQJ LWV PHPEHUV�
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H[FKDQJH L� ZKHUH I6KJK� L LV WKH FROOHFWLRQ RI WKH RWKHU FRDOLWLRQV WKDW IRUP
LQ WKLV DOORFDWLRQ�
$Q HTXLOLEULXP FROOHFWLRQ RI H[FKDQJHV I6LJ PXVW VDWLVI\ WKH IROORZLQJ

FRQGLWLRQV�

�� 9M�6L� I6KJK� L� w � IRU DOO M � >1
L �6L

�� ,I N � >1
L �6L WKHQ M � >1

L �6L IRU DOO M � N�

�� )RU DOO N � 6L�

9N�6L� I6KJK� L� w 9N�6L > 6O� I6KJK� L�O�
DQG IRU DOO I � 6O

9I�6O� I6KJK� O� w 9I �6O > 6L� I6KJK� L�O�
IRU DQ\ L� O � 1 �

�� )RU HDFK L � 1 WKHUH LV QR 6bL | 6L DQG QR I6PJ ZLWK >6P t 0 b6bL
VXFK WKDW�

9N�6
b
L � I6PJ� w 9N�6L� I6KJK� L�

IRU DOO N � 6bL DQG

9J�6\� I6bL � I6PJP� \J� w �
IRU DOO J � 6\ DQG DOO 6\ � I6PJP� \�

�� 7KHUH H[LVWV QR 6T t 0 b >1
L �6L VXFK WKDW�

9H�6T� I6LJ1L �� w �
IRU DOO H � 6T�

(DFK FRQGLWLRQ LV VWUDLJKWIRUZDUG DQG LQWXLWLYH� &RQGLWLRQ � UHTXLUHV DOO
LQWHUPHGLDULHV ZKR EHORQJ WR H[FKDQJHV WR HDUQ QRQ�QHJDWLYH SURnWV LQ HTXL�
OLEULXP� &RQGLWLRQ � UHoHFWV WKH WUDQVIHUDELOLW\ RI H[FKDQJH PHPEHUVKLSV� ,I
N ! M EHORQJV WR DQ H[FKDQJH DQG M GRHV QRW� N DQG M FDQ nQG D PXWXDOO\
EHQHnFLDO SULFH DW ZKLFK WR WUDQVIHU WKH PHPEHUVKLS� VR LW FDQQRW EH DQ HTXL�
OLEULXP IRU N WR EHORQJ WR DQ H[FKDQJH ZKLOH M GRHV QRW� &RQGLWLRQ � VWDWHV
WKDW LQ HTXLOLEULXP� PHUJHU RI WZR H[FKDQJHV FDQQRW UDLVH WKH SURnWV RI DOO

�



PHPEHUV RI WKH PHUJLQJ H[FKDQJHV� &RQGLWLRQ � PHDQV WKDW LQ HTXLOLEULXP
QR VXEVHW RI PHPEHUV FDQ LQFUHDVH SURnWV E\ VSOLWWLQJ Rm DQG IRUPLQJ WKHLU
RZQ H[FKDQJH� DVVXPLQJ WKDW WKH UHPDLQLQJ LQWHUPHGLDULHV IRUP H[FKDQJHV
LQ ZKLFK HDFK PHPEHU HDUQV D QRQ�QHJDWLYH SURnW�� &RQGLWLRQ � LV D QR�
SURnWDEOH�HQWU\ UHTXLUHPHQW� ,W PHDQV WKDW QR VHW RI LQWHUPHGLDULHV RXWVLGH
WKH HTXLOLEULXP VHW RI H[FKDQJHV�FRDOLWLRQV FDQ SURnWDEO\ IRUP DQ H[FKDQJH
DVVXPLQJ WKH H[FKDQJHV LQ WKH HTXLOLEULXP VHW UHPDLQ LQ H[LVWHQFH�
2QFH H[FKDQJHV IRUP� WUDGLQJ WDNHV SODFH LQ D EDWFK DXFWLRQ� 1RLVH

WUDGHUV VXEPLW RUGHUV WR WKH PDUNHW� ,QWHUPHGDULHV RQ HDFK H[FKDQJH REVHUYH
WKH QHW RUGHU oRZ GLUHFWHG WR WKHLU H[FKDQJH� ,QWHUPHGLDULHV FDQ FRQGLWLRQ
WKHLU WUDGHV RQ SULFH� 7KXV� HTXLOLEULXP LV RI WKH UDWLRQDO H[SHFWDWLRQV W\SH�
7ZR IDFWRUV LQoXHQFH WUDGHU SURnWV� 7KH nUVW LQYROYHV FRPSHWLWLRQ EH�

WZHHQ LQWHUPHGLDULHV DQG LWV HmHFWV RQ WKHLU WUDGLQJ SURnWV� 7KH JUHDWHU
WKH FRPSHWLWLRQ EHWZHHQ LQWHUPHGLDULHV� WKH ORZHU WKHLU WUDGLQJ SURnWV� 7KH
VHYHULW\ RI FRPSHWLWLRQ PD\ GHSHQG WKH QXPEHU RI H[FKDQJHV WKDW IRUP DQG
WKH WRWDO QXPEHU RI LQWHUPHGLDULHV DFWLYH LQ WKH PDUNHW� 7KH VHFRQG LQYROYHV
n[HG FRVWV� 7KH JUHDWHU WKH QXPEHU RI H[FKDQJHV� WKH JUHDWHU WKH WRWDO LQ�
YHVWPHQW LQ n[HG FRVWV DQG WKH ORZHU DUH LQWHUPHGLDU\ SURnWV� DOO HOVH HTXDO�
7KH IROORZLQJ VXEVHFWLRQV LQYHVWLJDWH FRPSHWLWLRQ EHWZHHQ H[FKDQJHV DQG

PHPEHU SURnWV XQGHU WZR GLDPHWULFDOO\ RSSRVHG DVVXPSWLRQV WKH FRVWV RI
LQWHUPDUNHW DUELWUDJH� ,Q ��� LW LV DVVXPHG WKDW DUELWUDJH EHWZHHQ PDUNHWV
LV FRVWOHVV� WKLV LV HTXLYDOHQW WR DOORZLQJ QRLVH WUDGHUV WR FKRRVH ZKHUH WR
WUDQVDFW DIWHU REVHUYLQJ SULFHV DQG WKHLU RZQ GHPDQGV� ,Q WKLV FDVH� WKHUH
LV HmHFWLYHO\ SHUIHFW FRPSHWLWLRQ EHWZHHQ LQWHUPHGLDULHV DQG H[FKDQJHV� ,Q
���� LQ FRQWUDVW� QRLVH WUDGHUV PXVW VHOHFW WKHLU H[FKDQJH SULRU WR REVHUYLQJ
WKHLU GHPDQG DQG WKHUH LV QR DUELWUDJH OLQNDJH EHWZHHQ PDUNHWV�

��� (TXLOLEULXP ZLWK 3HUIHFW ,QWHUPDUNHW $UELWUDJH

/LQNDJHV

7KLV VHFWLRQ DQDO\]HV HTXLOLEULXP H[FKDQJH PDUNHW VWUXFWXUH ZKHQ WKHUH DUH
DUELWUDJHXUV ZKR FDQ WUDGH LQ DOO PDUNHWV VLPXOWDQHRXVO\ LQ DGGLWLRQ WR WKH
QRLVH WUDGHUV� 7KH DUELWUDJHXUV DUH LQnQLWHO\ ULVN DYHUVH� WKLV SUHYHQWV WKH
DUELWUDJHXUV IURP SURYLGLQJ DQ\ ULVN EHDULQJ VHUYLFHV� DQG LVRODWHV WKHLU UROH
LQ OLQNLQJ PDUNHWV IURP DQ\ ULVN EHDULQJ IXQFWLRQ� (DFK RSHQ H[FKDQJH KDV DQ

�,W PD\ EH WKH FDVH WKDW WKHUH LV QR VHW RI H[FKDQJHV ZKLFK DOORZ DOO RI WKH UHPDLQLQJ
LQWHUPHGLDULHV WR HDUQ D QRQ�QHJDWLYH SURnW� ,Q WKLV FDVH� 6L LV D PRQRSRO\�
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DXFWLRQHHU ZKR FDOOV RXW SULFHV� ,I VHYHUDO H[FKDQJHV H[LVW� WKH DXFWLRQHHUV FDOO
RXW SULFHV VLPXOWDQHRXVO\� 1RLVH WUDGHUV� LQWHUPHGLDULHV� DQG WKH DUELWUDJXHU
VXEPLW WKH TXDQWLW\ WKDW WKH\ ZDQW WR EX\ RU VHOO DW WKDW SULFH� 1RLVH WUDGHUV
DUH DVVLJQHG WR H[FKDQJHV E\ VRPH SURFHVV WKDW LV QRW PRGHOHG� LW ZLOO VRRQ
EHFRPH FOHDU WKDW WKH DOORFDWLRQ RI QRLVH WUDGHUV WR H[FKDQJHV LV LUUHOHYDQW
ZKHQ DUELWUDJH LV FRVWOHVV�
,Q HTXLOLEULXP� LW LV FOHDU WKDW SULFHV PXVW EH HTXDO DFURVV DOO RSHQ H[�

FKDQJHV� DV RWKHUZLVH DUELWUDJXHUV ZRXOG WDNH DUELWUDULO\ ODUJH EX\ SRVLWLRQV
LQ WKH ORZ�SULFH PDUNHWV DQG DUELWUDULO\ ODUJH VHOO SRVLWLRQV LQ WKH KLJK�SULFH
PDUNHWV� 0RUHRYHU� GXH WR WKH H[WUHPH ULVN DYHUVLRQ RI WKH DUELWUDJXHUV� LQ
HTXLOLEULXP LW PXVW EH WKH FDVH WKDW DUELWUDJXHUV KDYH D ]HUR QHW SRVLWLRQ LQ
DOO H[FKDQJHV FRPELQHG� 7KLV� LQ WXUQ� LPSOLHV WKDW WKH FRPELQHG QHW SRVL�
WLRQ RI DOO LQWHUPHGLDULHV RQ DOO H[FKDQJHV DQG DOO QRLVH WUDGHUV PXVW HTXDO
]HUR DV ZHOO��

$OWKRXJK WKH DVVXPSWLRQ RI FRVWOHVV DUELWUDJH LQ D EDWFK DXFWLRQ PDU�
NHW LV LPSODXVLEOH LI WDNHQ OLWHUDOO\� LW PD\ UHSUHVHQW D JRRG GHVFULSWLRQ RI
WUDGLQJ LQ PXOWLSOH PDUNHWV OLQNHG E\ QHDU UHDO WLPH FRPPXQLFDWLRQV DQG
DUELWUDJH� $UELWUDJHXUV ZKR PRQLWRU SULFHV LQ PXOWLSOH PDUNHWV VLPXOWDQH�
RXVO\ FDQ HmHFWLYHO\ VKLIW RUGHU oRZ IURP D ORZ SULFH PDUNHW �ZKHUH WKHUH LV
D QHW VHOO LPEDODQFH� WR D KLJK SULFH RQH �ZKHUH WKHUH LV D QHW EX\ LPEDODQFH�
E\ SXUFKDVLQJ RQ WKH IRUPHU DQG VHOOLQJ RQ WKH ODWWHU� 7KLV DFWLYLW\ VKDUSO\
FLUFXPVFULEHV WKH GHJUHH WR ZKLFK SULFHV LQ WKH YDULRXV PDUNHWV FDQ GLYHUJH�
,Q WKH OLPLW� ZKHQ WKLV DUELWUDJH DFWLYLW\ LV FRVWOHVV DQG LQVWDQWDQHRXV� SULFHV
PXVW EH HTXDO HYHQ DFURVV VSDWLDOO\ VHSDUDWHG PDUNHWV�
7KHUH LV FRQVLGHUDEOH HPSLULFDO HYLGHQFH WKDW GHPRQVWUDWHV WKDW DUELWUDJH

VHUYHV WR OLPLW VHYHUHO\ LQWHUPDUNHW SULFH YDULDWLRQV� )RU H[DPSOH� GHYLDWLRQV
EHWZHHQ WKH 6	3 ��� IXWXUHV SULFH DQG WKH SULFH RI WKH XQGHUO\LQJ EXQGOH
RI VWRFNV DUH DUELWUDJHG TXLFNO\� GHYLDWLRQV DV VPDOO DV �� SHUFHQW WULJJHU LQ�
GH[ DUELWUDJH WUDQVDFWLRQV WKDW HQVXUH WKDW SULFH GHYLDWLRQV DUH HOLPLQDWHG
TXLFNO\� 1RU LV WKLV D QHZ SKHQRPHQRQ� :KHQ VLOYHU WUDGHG DFWLYHO\ RQ
ERWK WKH &20(; LQ 1HZ <RUN DQG WKH &KLFDJR %RDUG RI 7UDGH GXULQJ WKH
����V DQG ����V� DUELWUDJHXUV PRQLWRUHG SULFHV LQ ERWK PDUNHWV DQG TXLFNO\
WUDGHG ZKHQ WKHVH SULFHV GLYHUJHG HYHQ VOLJKWO\� $UELWUDJH EHWZHHQ /0(
DQG &20(; FRSSHU� DQG EHWZHHQ /&( DQG &6&( FRFRD DQG FRmHH� VLPL�

�,GHQWLFDO UHVXOWV KROG LI QRLVH WUDGHUV FDQ FKRRVH ZKLFK H[FKDQJH WR WUDGH RQ DIWHU
WKH DXFWLRQHHUV LQ HDFK PDUNHW FDOO RXW SULFHV� ,Q WKLV FDVH� SULFHV PXVW EH HTXDO DFURVV
PDUNHWV �RWKHUZLVH QRLVH WUDGHUV ZRXOG DOO FKRRVH WKH ORZ�SULFH PDUNHW� DQG WKH FRPELQHG
QHW SRVLWLRQ RI LQWHUPHGLDULHV DQG QRLVH WUDGHUV PXVW HTXDO ]HUR�
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ODUO\ VHUYHV WR HQVXUH WKDW WKHVH SULFHV YDU\ RQO\ ZLWKLQ WLJKW UDQJHV ZKHQ
ERWK PDUNHWV DUH RSHQ� $UELWUDJH VHUYHG WR HOLPLQDWH LQWHUPDUNHW SULFH GLI�
IHUHQWLDOV HYHQ LQ WKH HDUO\ GD\V RI IXWXUHV WUDGLQJ� )RU H[DPSOH� WHOHJUDSKLF
FRPPXQLFDWLRQ EHWZHHQ WKH %ULWLVK DQG $PHULFDQ IXWXUHV PDUNHWV IDFLOLWDWHG
DUELWUDJH DQG SUHYHQWHG ZKHDW RU FRWWRQ SULFHV LQ WKH WZR PDUNHWV IURP GL�
YHUJLQJ VLJQLnFDQWO\ DQG SHUVLVWHQWO\ GXULQJ WKH KRXUV ZKHQ H[FKDQJHV LQ
ERWK FRXQWULHV ZHUH RSHQ� 7KHUHIRUH� WKH DVVXPSWLRQ RI D FRPPRQ PDUNHW
FOHDULQJ SULFH DFURVV DOO VSDWLDOO\ GLVSHUVHG WUDGLQJ H[FKDQJHV PD\ UHSUHVHQW
D JRRG ZRUNLQJ DSSUR[LPDWLRQ RI WKH DFWXDO WUDGLQJ SURFHVV ZKHQ UDSLG FRP�
PXQLFDWLRQV IDFLOLWDWH DUELWUDJH EHWZHHQ WKHP�
*LYHQ WKLV DVVXPSWLRQ� LW LV VWUDLJKWIRUZDUG WR FKDUDFWHUL]H WKH HTXLOLE�

ULXP SULFLQJ IXQFWLRQ JLYHQ WKH QXPEHU RI H[FKDQJHV WKDW H[LVW DQG WKH FKDU�
DFWHULVWLFV RI WKH LQWHUPHGLDULHV ZKR EHORQJ WR H[FKDQJHV� :LWKRXW ORVV RI
JHQHUDOLW\� DVVXPH WKDW , w � H[FKDQJHV KDYH IRUPHG� DQG WKDW LQWHUPHGL�
DULHV M � >�� /@� / � 0 EHORQJ WR H[FKDQJHV� *LYHQ WKH DVVXPSWLRQV RI
FRQVWDQW ULVN DYHUVLRQ FRHpFLHQWV DQG QRUPDOO\ GLVWULEXWHG QRLVH WUDGHU RU�
GHU oRZ DQG DVVHW YDOXH� LQWHUPHGLDU\ M FKRRVHV D SRVLWLRQ \M WR PD[LPL]H
KLV ULVN�DGMXVWHG SURnWV�

gM  b\M3 b ��mM}
�\�M ���

ZKHUH 3 LV WKH PDUNHW SULFH REVHUYHG E\ WKH WUDGHU� 7KLV LPSOLHV�

\M  bWM3

}�
���

ZKHUH WM  � mM LV WKH ULVN WROHUDQFH RI WUDGHU M�
6LQFH WKHUH LV SHUIHFW FRPSHWLWLRQ EHWZHHQ LQWHUPHGLDULHV DQG FRPSOHWH

OLQNDJH RI PDUNHWV� D VLQJOH PDUNHW FOHDULQJ FRQGLWLRQ KROGV� 6SHFLnFDOO\� LI
QRLVH WUDGHU QHW RUGHU oRZ HTXDOV ]� PDUNHW FOHDULQJ LPSOLHV�

�  ] �
= /

�

\MGM  ] b 3
= /

�

WMGM

}�
 ] b 3

7 �/�

}�
� ���

7KLV FRQGLWLRQ UHoHFWV WKH UHTXLUHPHQW WKDW LQ HTXLOLEULXP� DUELWUDJXHUV KDYH
D ]HUR QHW SRVLWLRQ� ,Q WKLV H[SUHVVLRQ� 7 �/�  

5 /
�
WMGM LV WKH WRWDO ULVN

WROHUDQFH RI DFWLYH LQWHUPHGLDULHV� 7KHUHIRUH�
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]}�

7 �/�
���
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3\M  bWM]
�}�

7 ��/�
���

DQG

\�M  
W�M]

�

7 ��/�
���

6XEVWLWXWLQJ WKHVH H[SUHVVLRQV LQWR ��� LPSOLHV WKDW PDUNHW PDNHU M
V ULVN�
DGMXVWHG WUDGLQJ SURnW DV D IXQFWLRQ RI ] LV�

gM�/�  
��WM]

�}�

7 ��/�
���

7KLV LPSOLHV WKDW WKH H[SHFWHG ULVN�DGMXVWHG WUDGLQJ SURnW RI LQWHUPHGLDU\
M SULRU WR WKH UHDOL]DWLRQ RI ]� �WKDW LV� DW WKH WLPH WKDW H[FKDQJHV DUH IRUPHG��
LV�

(gM�/�  
��WM6}

�

7 ��/�
���

0RUHRYHU� ��� DQG ��� LPSO\ WKDW LQWHUPHGLDU\ M
V n[HG FRVW VKDUH HTXDOV�

DM  
WMFGL

7 �/�

7KHVH UHVXOWV DOORZ GHWHUPLQDWLRQ RI WKH HTXLOLEULXP QXPEHU RI H[FKDQJHV
DQG WKH HTXLOLEULXP VXSSO\ RI LQWHUPHGLDWLRQ� )LUVW QRWH WKDW RQO\ RQH H[�
FKDQJH VXUYLYHV LQ HTXLOLEULXP� 7R VHH ZK\� FRQVLGHU D FDQGLGDWH HTXLOLEULXP
LQ ZKLFK WKH VHW RI WUDGHUV 6�  >�� /�@ FRRSHUDWH WR IRUP DQ H[FKDQJH �?H[�
FKDQJH ���� DQG WKH VHW RI WUDGHUV 6�  �/�� /�@� /� � 0 FRRSHUDWH WR IRUP
DQRWKHU� FRPSHWLQJ H[FKDQJH �?H[FKDQJH ���� 7KH H[SHFWHG SURnW QHW RI
n[HG FRVW DVVHVVPHQW IRU M � 6� LV JLYHQ E\

9M�/��  
��WM6}

�

7 ��/��
b WMF

7 �/��
���

ZKLOH WKH SURnW IRU N � �/�� /�@ LV

9N�/��  
��WN6}

�

7 ��/��
b WNF

7 �/� b /��
� ����

7KLV FDQQRW EH DQ HTXLOLEULXP EHFDXVH LI WKH H[FKDQJHV PHUJH� WKH SURnWV
IRU M � >�� /�@ DUH
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ZKLOH WKH SURnWV IRU N � �/�� /�@ DUH�

9N�/��  
��WN6}

�

7 ��/��
b WNF

7 �/��
!

��WN6}
�

7 ��/��
b WNF

7 �/� b /��
� ����

7KH FDQGLGDWH PXOWLSOH H[FKDQJH HTXLOLEULXP WKHUHIRUH FDQQRW EH DQ HTXLOLE�
ULXP EHFDXVH LW YLRODWHV FRQGLWLRQ �� 7KLV SURRI FDQ EH JHQHUDOL]HG WR DQ\
QXPEHU RI H[FKDQJHV DQG DQ\ H[FKDQJH PHPEHUVKLS FRPSRVLWLRQ� 7KXV� RQO\
RQH H[FKDQJH H[LVWV LQ HTXLOLEULXP��

7KLV DQDO\VLV SHUPLWV WKH GHWHUPLQDWLRQ RI WKH HTXLOLEULXP VHW RI PHPEHUV
RI WKH PRQRSRO\ H[FKDQJH� DQG WKXV WKH HTXLOLEULXP VXSSO\ RI LQWHUPHGLDWLRQ�
,W LV UHDGLO\ DSSDUHQW WKDW WKHUH LV D FUXFLDO /e VXFK WKDW LI LQWHUPHGLDULHV M �
>�� /e@ IRUP DQ H[FKDQJH� QR RWKHU FRPSHWLQJ H[FKDQJH FDQ IRUP� 7R VHH ZK\�
QRWH WKDW VLQFH WKH SURnWV RI HDFK PHPEHU RI DQ H[FKDQJH DUH SURSRUWLRQDO WR
WKH DJJUHJDWH SURnW RI DOO LWV PHPEHUV� D QHFHVVDU\ DQG VXpFLHQW FRQGLWLRQ
IRU D FRPSHWLQJ H[FKDQJH WR VXUYLYH LV WKDW LWV WRWDO SURnW EH QRQ�QHJDWLYH�
)RUPDOO\�

��7 �6}�

�7 � � 7 e��
b F ����

PXVW EH QRQ�QHJDWLYH IRU D FRPSHWLQJ H[FKDQJH WR VXUYLYH� ZKHUH 7 �  5 /�

/e WLGL DQG 7 e  
5 /e

�
WMGM� 1RWH WKDW DV /e LQFUHDVHV� 7 � PXVW DSSURDFK

� DQG KHQFH WKLV SURnW EHFRPHV QHJDWLYH� 7KXV� WKHUH LV VRPH /e VXFK WKDW
QR FRPSHWLQJ H[FKDQJH FDQ VXUYLYH�
*LYHQ D YDOXH IRU F LW LV VWUDLJKWIRUZDUG WR VROYH IRU WKH 7 e VXFK WKDW

���� LV QHJDWLYH� 6LQFH FKRRVLQJ /� LV HTXLYDOHQW WR FKRRVLQJ 7 � �KROGLQJ 7 e

n[HG�� WKH YDOXH RI /� WKDW PD[LPL]HV ���� VHWV WKH GHULYDWLYH RI WKLV WHUP
ZLWK UHVSHFW WR 7 � HTXDO WR ]HUR� ,W LV UHDGLO\ YHULnHG WKDW 7 �  7 e PD[LPL]HV

�1RWH WKDW FRQVROLGDWLRQ RI H[FKDQJHV �KROGLQJ WKH WRWDO QXPEHU RI DFWLYH LQWHUPHGLDULHV
FRQVWDQW� KDV QR LQoXHQFH RQ PDUNHW OLTXLGLW\ LI DUELWUDJH LV FRVWOHVV� ,Q WKLV FRQWH[W� WKH
UHVSRQVLYHQHVV RI SULFH WR RUGHU oRZ VKRFNV �L�H�� GHSWK� LV WKH RQO\ UHOHYDQW PHDVXUH RI
OLTXLGLW\� :LWK SHUIHFW DUELWUDJH EHWZHHQ PDUNHWV� PDUNHW GHSWK GHSHQGV RQO\ RQ WKH WRWDO
ULVN WROHUDQFH RI DOO WKH LQWHUPHGLDULHV WKDW EHORQJ WR H[FKDQJHV� DQG GRHV QRW GHSHQG XSRQ
WKHLU GLVWULEXWLRQ DPRQJ H[FKDQJHV� *LYHQ /� WRWDO PDUNHW PDNHUV� OLTXLGLW\ LV WKH VDPH
UHJDUGOHVV RI ZKHWKHU WKHVH PDUNHW PDNHUV EHORQJ WR D VLQJOH H[FKDQJH RU D GR]HQ� 7KXV�
LPSURYHG OLTXLGLW\ GRHV QRW SURYLGH DQ\ LPSHWXV IRU PHUJHU� ,QVWHDG� D VLQJOH H[FKDQJH
H[LVWV LQ HTXLOLEULXP EHFDXVH WKLV PLQLPL]HV n[HG FRVWV� 7KDW LV� WKLV PRGHO LPSOLHV WKDW
H[FKDQJHV PD\ EH QDWXUDO PRQRSROLHV IRU WKH PRVW WUDGLWLRQDO RI UHDVRQV� HFRQRPLHV RI
VFDOH DULVLQJ IURP n[HG FRVWV�
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WKH EUDFNHWHG WHUP LQ ����� 7KHUHIRUH� LI

>
��7 e6}�

��7 e��
b F@ � � ����

QR FRPSHWLQJ H[FKDQJH FDQ IRUP� 7KXV� DQ H[FKDQJH ZLWK PHPEHUVKLS M �
>�� /e@ ZLWK

5 /e

�
WLGL  6}� �F FDQ GHWHU HQWU\ E\ DQ\ FRPSHWLQJ H[FKDQJH�

$ VLQJOH H[FKDQJH ZLWK PHPEHUVKLS M � >�� 6}� �F@  >�� /e@ IRUPV LQ
HTXLOLEULXP� 7R VHH ZK\� GHnQH 9M�/� DV WKH ULVN�DGMXVWHG WUDGLQJ SURnWV QHW
RI DVVHVVPHQW RI nUP M � /e DV D IXQFWLRQ RI WRWDO H[FKDQJH PHPEHUVKLS
VL]H� $VVXPH WKDW VRPH FRDOLWLRQ 6x/  >�� x/@� x/ � /e DWWHPSWV WR IRUP DQ
H[FKDQJH� ,Q WKLV FDVH� VRPH VHW RI LQWHUPHGLDULHV ZLWK L � �x/�;@� ; !
/e
�
FRXOG IRUP DQ H[FKDQJH WR FRPSHWH� WKHUHIRUH 6x/ FDQQRW EH WKH RQO\

HTXLOLEULXP H[FKDQJH DV HQWU\ LV SURnWDEOH LQ YLRODWLRQ RI FRQGLWLRQ �� 6LQFH
; ! /e� DOO RI WKH LQWHUPHGLDULHV M � 6x/ ZRXOG HDUQ D SURnW VPDOOHU WKDQ
9M�/

e�� 7KXV� WKH HTXLOLEULXP H[FKDQJH KDV QR IHZHU WKDQ /e PHPEHUV�
0RUHRYHU� LW LV DOVR WKH FDVH WKDW DOO M � >�� /e@ ZRXOG EH KDUPHG E\ WKH

DGPLVVLRQ RI DGGLWLRQDO PHPEHUV WR WKH PRQRSRO\ H[FKDQJH� 7KH GHULYD�
WLYH RI WKH SURnW RI D PHPEHU M � >�� /e@ ZLWK UHVSHFW WR H[FKDQJH VL]H LV
SURSRUWLRQDO WR�

b WM
�7 e��

>
6}�

7 e
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$VVXPH WKDW LQWHUPHGLDULHV >�� A/@ IRUP WKH PRQRSRO\ H[FKDQJH� ZLWK A/ ! /e�
%\ ���� 9M�/

e� � 9M�A/� IRU DOO M � /e� 7KHUHIRUH� DOO M � >�� /e@ FRXOG PDNH
WKHPVHOYHV EHWWHU Rm E\ GHIHFWLQJ IURP WKH SXWDWLYH HTXLOLEULXP H[FKDQJH
ZLWK A/ PHPEHUV DQG IRUPLQJ WKHLU RZQ H[FKDQJH� WKLV YLRODWHV FRQGLWLRQ
�� 7KHUHIRUH� WKH FRDOLWLRQ FRQVLVWLQJ RI LQWHUPHGLDULHV >�� /e@ JHQHUDWHV WKH
KLJKHVW SURnW IRU WKLV JURXS RI LQWHUPHGLDULHV� FDQQRW EH EORFNHG E\ DQ\ RWKHU
FRDOLWLRQ� DQG EORFNV HQWU\ RI DQ\ RWKHU H[FKDQJH� ,W WKHUHIRUH VDWLVnHV DOO
� HTXLOLEULXP FRQGLWLRQV� ,W LV WKH RQO\ H[FKDQJH WKDW H[LVWV LQ HTXLOLEULXP�
7KHUHIRUH� LQ WKLV FDVH WKH RQO\ HTXLOLEULXP LV DQ H[FKDQJH ZLWK PHPEHUVKLS
>�� 6}� �F@�
7KH UHVWULFWLRQ RQ PHPEHUVKLS VL]H LQ WKH PRQRSRO\ H[FKDQJH JHQHUDWHV

UHQWV IRU WKH PHPEHUV� 7KDW LV� DOWKRXJK ��� OLTXLGLW\ ZRXOG LQFUHDVH LI WKH
PRQRSRO\ H[FKDQJH DGPLWWHG PRUH WKDQ /e PHPEHUV� DQG ��� VRPH LQWHUPH�
GLDULHV L ! /e FRXOG HDUQ QRQ�QHJDWLYH SURnWV QHW RI n[HG FRVW DVVHVVPHQW
LI WKH\ ZHUH DGPLWWHG� WKH PRQRSRO\ H[FKDQJH KDV QR LQFHQWLYH WR JURZ WKLV

��



ODUJH�� 6LQFH E\ ���� SURnWV IRU DOO M � >�� /e@ DUH GHFUHDVLQJ LQ WKH QXPEHU
RI PHPEHUV /� WKLV LPSOLHV WKDW WKH SURnWV RI WKH LQWHUPHGLDULHV M � >�� /e@
DUH KLJKHU LI PHPEHUVKLS LV UHVWULFWHG WR WKLV VHW RI LQWHUPHGLDULHV WKDQ LI
LW LV LQFUHDVHG WR LQFOXGH DOO ZKRVH WUDGLQJ SURnWV ZRXOG H[FHHG WKHLU n[HG
FRVW DVVHVVPHQW� 7KXV� WKH PRQRSRO\ H[FKDQJH UHVWULFWV PHPEHUVKLS VL]H
WR HQKDQFH PHPEHU SURnWV� DQG GRHV QRW SURYLGH WKH PD[LPXP DPRXQW RI
OLTXLGLW\ FRQVLVWHQW ZLWK DOO PHPEHUV FRYHULQJ WKHLU n[HG FRVW DVVHVVPHQW�
$ QXPHULFDO H[DPSOH LOOXVWUDWHV WKHVH UHVXOWV� /HW 6  �� }�  �� DQG

F  �� 0RUHRYHU� 0  �� DQG WN  �b �N� N � >�� �@� 7KDW LV� ULVN WROHUDQFH
LV D GHFUHDVLQJ OLQHDU IXQFWLRQ RI ORFDWLRQ DORQJ WKH LQWHUPHGLDU\ FRQWLQXXP�
�7KLV PHDQV WKDW ULVN DYHUVLRQ LV DQ LQFUHDVLQJ IXQFWLRQ RI WKLV ORFDWLRQ WKDW
DV\PWRWHV WR LQnQLW\ DV L DSSURDFKHV ��� ,Q WKLV FDVH� 7 e  �� DQG /e  �����
7KDW LV� WKH H[FKDQJH LQFOXGHV RQO\ ���� SHUFHQW RI DYDLODEOH LQWHUPHGLDULHV
ZKR RmHU RQO\ �� SHUFHQW RI WRWDO ULVN EHDULQJ FDSDFLW\� ,Q WKLV FDVH WKH
DYHUDJH PHPEHU RI WKH PRQRSRO\ H[FKDQJH HDUQV D SURnW �QHW RI n[HG FRVW
DVVHVVPHQW� RI ����� DQG WKH PDUJLQDO PHPEHU HDUQV ������ ,I WKH H[FKDQJH
GLG QRW VHW D PHPEHUVKLS OLPLW� DOO LQWHUPHGLDULHV L � >��0 @ ZRXOG MRLQ� ,Q
WKLV FDVH� DOO PHPEHUV ZRXOG HDUQ ]HUR SURnW XQGHU WKH SURSRUWLRQDO VKDULQJ
UXOH��

7KH PDUJLQDO PHPEHU RI WKH H[FKDQJH LV ZLOOLQJ WR SD\ ����� WR EHORQJ
WR WKH H[FKDQJH� 7KLV PHDVXUHV WKH UHQW HDUQHG E\ WKH PDUJLQDO PHPEHU
DQG HTXDOV WKH HTXLOLEULXP SULFH RI DQ H[FKDQJH PHPEHUVKLS^WKH VHDW SULFH�
,I WKH H[FKDQJH ZHUH WR DGPLW DOO FRPHUV ZLOOLQJ WR SD\ WKHLU VKDUH RI n[HG
FRVWV� WKH VHDW SULFH ZRXOG HTXDO �� 7KXV� WKH WKHRU\ SUHGLFWV WKDW VHDW SULFHV
VKRXOG EH SRVLWLYH� LI D PHPEHUVKLS DOVR FRQIHUV DQ RZQHUVKLS VKDUH IRU WKH
H[FKDQJH
V SK\VLFDO DVVHWV� WKH VHDW SULFH VKRXOG H[FHHG WKH YDOXH RI WKLV
VKDUH� 7KLV LPSOLHV WKDW WKH T�UDWLR IRU D nQDQFLDO H[FKDQJH VKRXOG H[FHHG
����� WKDW LV� WKH WRWDO YDOXH RI PHPEHUVKLSV GLYLGHG E\ WKH YDOXH RI H[FKDQJH
DVVHWV VKRXOG H[FHHG ��
,Q VXPPDU\� WKH PRGHO RI WKLV VHFWLRQ SURYLGHV RQH H[SODQDWLRQ DV WR ZK\

�7R SURYH WKDW PRUH WKDQ /e LQWHUPHGLDULHV ZRXOG MRLQ WKH PRQRSRO\ H[FKDQJH LI DO�
ORZHG� GHnQH 6b  >�� /e� DQG A6  >/e� /e

�
@� ZKHUH 9/e

�
�A6�6b� w �� 9/e

�
�6b > A6� !

9/e
�
�A6�6b� w �� ZKHUH WKH nUVW �VWURQJ� LQHTXDOLW\ IROORZV IURP ��������� DQG WKH VHFRQG

�ZHDN� LQHTXDOLW\ KROGV E\ WKH GHnQLWLRQ RI /e
�
DQG /e� 7KHUHIRUH� DW OHDVW /e

�
LQWHUPHGL�

DULHV FRXOG HDUQ D SURnW DV PHPEHUV RI D PRQRSRO\ H[FKDQJH VR DW OHDVW WKLV PDQ\ nUPV
ZRXOG MRLQ LI WKH H[FKDQJH DFFHSWHG DOO ZKR ZDQW WR GR VR�

�,W LV QRW JHQHUDOO\ WUXH WKDW DOO PHPEHUV HDUQ ]HUR SURnW XQGHU IUHH HQWU\� ,W LV JHQHUDOO\
WUXH WKDW PHPEHUV HDUQ VPDOOHU SURnWV ZLWK IUHH HQWU\ WKDQ ZLWKRXW�

��



RQH H[FKDQJH LV OLNHO\ WR VXUYLYH LQ HTXLOLEULXP� ,Q WKLV WKHRU\ H[FKDQJHV DUH
QDWXUDO PRQRSROLHV WR HFRQRPL]H RQ n[HG FRVWV� QRW EHFDXVH FRQVROLGDWLQJ
DOO WUDGLQJ RQ D VLQJOH H[FKDQJH LPSURYHV OLTXLGLW\� :LWK HpFLHQW DUELWUDJH
EHWZHHQ PDUNHWV� FRPSHWLQJ H[FKDQJHV ?VKDUH� OLTXLGLW\� VR WKHLU PHUJHU
GRHV QRW HQKDQFH LW� $OWKRXJK FRQVROLGDWLRQ GRHV QRW LQFUHDVH OLTXLGLW\� LW
RFFXUV QRQHWKHOHVV LI WKHUH DUH WUDGLWLRQDO HFRQRPLHV RI VFDOH LQ WKH FUHDWLRQ
DQG RSHUDWLRQ RI DQ H[FKDQJH�
0RUHRYHU� WKHVH HFRQRPLHV RI VFDOH FUHDWH DQ HQWU\ EDUULHU WKDW DOORZV

ORZ FRVW LQWHUPHGLDULHV �L�H�� WKH PRUH ULVN WROHUDQW WUDGHUV� WR HDUQ HFRQRPLF
UHQWV� %\ FUHDWLQJ DQ H[FKDQJH WKDW LV MXVW ODUJH HQRXJK WR PDNH HQWU\ E\ D
FRPSHWLQJ H[FKDQJH XQSURnWDEOH �EHFDXVH VRPH PHPEHUV RI DQ\ FRPSHWLWRU
ZRXOG QRW FRYHU WKHLU n[HG FRVW DVVHVVPHQW�� WKH ORZ FRVW LQWHUPHGLDULHV
FRQVWUDLQ WKH VXSSO\ RI LQWHUPHGLDWLRQ DQG WKHUHE\ LQFUHDVH WKHLU SURnWV�
7KXV� WKH WKHRU\ SUHGLFWV� ��� WUDGLQJ LQ D SDUWLFXODU nQDQFLDO LQVWUXPHQW
VKRXOG EH FRQFHQWUDWHG RQ D VLQJOH H[FKDQJH LI LQWHUPDUNHW DUELWUDJH SHUPLWV
HmHFWLYH VKDULQJ RI OLTXLGLW\ DFURVV H[FKDQJHV� DQG ��� WKH PHPEHUV RI WKH
PRQRSRO\ H[FKDQJH VKRXOG HDUQ HFRQRPLF UHQWV DV PHDVXUHG E\ WKH YDOXH RI
DQ H[FKDQJH VHDW�

��� (TXLOLEULXP 0DUNHW 6WUXFWXUH :LWKRXW $UELWUDJH

,Q FRQWUDVW WR WKH DQDO\VLV RI VHFWLRQ ���� QRZ DVVXPH WKDW WKHUH DUH WKUHH
VWDJHV LQ WKH WUDGLQJ SURFHVV� ,Q WKH nUVW VWDJH� LQWHUPHGLDULHV IRUP RQH RU
PRUH H[FKDQJHV� )L[HG FRVWV DUH LQFXUUHG ZKHQ DQ H[FKDQJH LV IRUPHG� ,Q
WKH VHFRQG VWDJH QRLVH WUDGHUV VHOHFW ZKLFK H[FKDQJH WR SDWURQL]H LQ RUGHU WR
PLQLPL]H WKHLU H[SHFWHG WUDGLQJ FRVWV� 1RLVH WUDGHUV DUH DWRPLVWLF DQG WDNH
RWKHU WUDGHUV
 FKRLFH RI H[FKDQJH DV JLYHQ� ,Q WKH WKLUG VWDJH� QRLVH WUDGHUV

GHPDQGV DUH UHDOL]HG� ,Q WKLV WKLUG VWDJH� HDFK QRLVH WUDGHU LV ORFNHG LQWR
WKH H[FKDQJH VKH VHOHFWHG LQ WKH VHFRQG VWDJH� WKHUH LV QR DUELWUDJH EHWZHHQ
PDUNHWV DIWHU QRLVH WUDGHU GHPDQG LV UHDOL]HG� 7KLV LPSOLHV WKDW SULFHV PD\
GLmHU EHWZHHQ PDUNHWV RQFH QRLVH WUDGHU GHPDQG LV UHDOL]HG�
7KH DQDO\VLV SURFHHGV XVLQJ EDFNZDUG LQGXFWLRQ� )LUVW FRQVLGHU WKH HTXL�

OLEULXP LQ WKH WKLUG VWDJH� $VVXPH WKDW LQ WKH nUVW VWDJH 1 w � H[FKDQJHV
ZHUH IRUPHG� &DOO 6M t 0 WKH VHW RI LQWHUPHGLDULHV WKDW EHORQJ WR H[FKDQJH
M � 1 � 'HnQH 7M  

5
L�6M

WLGL� 7KDW LV� 7M LV WKH WRWDO ULVN WROHUDQFH RI WKH
PHPEHUV RI H[FKDQJH M� 0RUHRYHU� FDOO 6M WKH YDULDQFH RI WKH QRLVH WUDGHU QHW
RUGHU oRZ IRU WKH WUDGHUV ZKR KDYH VHOHFWHG H[FKDQJH M� )RU HDFK H[FKDQJH�

��



DQ DQDO\VLV VLPLODU WR WKDW SUHVHQWHG DERYH LPSOLHV WKDW�

3M  
]M}

�

7M
����

ZKHUH ]M LV WKH UHDOL]DWLRQ RI WKH QRLVH WUDGHU RUGHU oRZ IRU WKH FXVWRPHUV
ZKR VHOHFWHG H[FKDQJH M LQ WKH VHFRQG VWDJH� 1RWH WKDW

]M3M  
]�M}

�

7M
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7KXV� WKH H[SHFWHG WRWDO WUDGLQJ FRVW IRU WKH FXVWRPHUV RI H[FKDQJH M LV

(]M3M  
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�
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'HnQH 1M DV IUDFWLRQ RI QRLVH WUDGHUV ZKR VHOHFW WR WUDGH RQ H[FKDQJH
M LQ WKH VHFRQG VWDJH� QRWH WKDW

31
M �1M  �� ,I QRLVH WUDGHU GHPDQGV DUH

LQGHSHQGHQW�
31

M � 6M  6� 0RUHRYHU� JLYHQ WKH LQGHSHQGHQFH RI QRLVH WUDGHU
GHPDQGV� 6M 1M  6� 7KHUHIRUH� WKH H[SHFWHG SHU QRLVH WUDGHU WUDGLQJ FRVW
LV

6M}
�

1M7M
 

6}�

7M
����

1RWH WKDW WKH H[SHFWHG FRVW RI WUDGLQJ RQ H[FKDQJH M GHSHQGV RQO\ RQ WKH ULVN
WROHUDQFH RI WKH PHPEHUV RI WKDW H[FKDQJH� 7KHUHIRUH� WKH H[FKDQJH ZLWK WKH
ODUJHVW PHPEHUVKLS ULVN WROHUDQFH KDV WKH ORZHVW H[SHFWHG DYHUDJH WUDGLQJ
FRVW� 7KH HTXLOLEULXP FKRLFH RI DWRPLVWLF QRLVH WUDGHUV LQ WKH VHFRQG VWDJH
RI WKH SURFHVV LV WKHUHIRUH VWUDLJKWIRUZDUG WR GHWHUPLQH� 6LQFH WKHVH WUDGHUV
WDNH 1M DV JLYHQ� HDFK FKRRVHV WR WUDGH RQ WKH H[FKDQJH ZLWK WKH ODUJHVW 7M�
DOO RWKHU H[FKDQJHV UHFHLYH QR EXVLQHVV� 7KHUHIRUH� WUDGLQJ FRQFHQWUDWHV RQ
D VLQJOH H[FKDQJH LI H[FKDQJHV RmHU GLmHUHQW WRWDO ULVN WROHUDQFHV�� , DVVXPH
WKDW LI WZR RU PRUH H[FKDQJHV RmHU WKH VDPH ULVN WROHUDQFH� DQG WKLV FRPPRQ
ULVN WROHUDQFH H[FHHGV WKDW RmHUHG E\ DQ\ RWKHU H[FKDQJH� QRLVH WUDGHUV DUH
GLYLGHG HTXDOO\ DPRQJ WKHVH H[FKDQJHV�
7KH IROORZLQJ SURSRVLWLRQ LGHQWLnHV FRQGLWLRQV LQ ZKLFK DOO WUDGLQJ LV FRQ�

FHQWUDWHG RQ D VLQJOH H[FKDQJH� 7KLV SURSRVLWLRQ DOVR GHWHUPLQHV WKH ODUJHVW
VL]H RI WKH VLQJOH H[FKDQJH�

�7KLV LV HTXLYDOHQW WR KDYLQJ QRLVH WUDGHUV FKRRVH WKH PDUNHW ZLWK WKH JUHDWHVW GHSWK�
'HSWK GHSHQGV RQO\ RQ 7M � 7KHUHIRUH� WKH PDUNHW ZLWK WKH JUHDWHVW 7M KDV WKH JUHDWHVW
GHSWK� DQG DOO WUDGHUV VHOHFW WKLV H[FKDQJH�

��



3URSRVLWLRQ � 'HnQH /e DQG A7 DV IROORZV�

A7 s
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,I LQWHUPHGLDULHV M � >�� /e@ IRUP DQ H[FKDQJH� WKH\ IDFH QR FRPSHWLQJ
H[FKDQJH XQGHU WKH VL]H�SURSRUWLRQDWH FRVW GLYLVLRQ UXOH LI�

���6}�

A7
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,I WKLV FRQGLWLRQ KROGV� WKH HTXLOLEULXP PRQRSRO\ H[FKDQJH KDV QR PRUH WKDQ
/e PHPEHUV�

3URRI� ([SUHVVLRQ ���� LV WKH WRWDO SURnW RI WKH PHPEHUV RI DQ H[FKDQJH
�?H[FKDQJH ��� FRQVLVWLQJ RI DOO LQWHUPHGLDULHV LQ WKH LQWHUYDO �/e�0 @ LI LQWHU�
PHGLDULHV M � >�� /e@ IRUP DQ H[FKDQJH �?H[FKDQJH ���� 7KLV H[SUHVVLRQ KROGV
EHFDXVH WKH H[FKDQJH ZLWK PHPEHUV LQ �/e�0 @ DWWUDFWV RQH�KDOI RI WKH QRLVH
WUDGHUV ZKHQ FRPSHWLQJ ZLWK DQ H[FKDQJH FRQVLVWLQJ RI DOO LQWHUPHGLDULHV LQ
>�� /e@� 6LQFH WKH SURnWV RI HDFK LQGLYLGXDO PHPEHU RI H[FKDQJH � DUH SUR�
SRUWLRQDO WR WRWDO H[FKDQJH SURnW� LI ���� KROGV WKH PHPEHUV RI H[FKDQJH �
LQFXU ORVVHV� 7KHUHIRUH� H[FKDQJH � FDQQRW FRPSHWH DJDLQVW H[FKDQJH �� 1RU
FDQ DQ\ RWKHU H[FKDQJH ZLWK PHPEHUV L � �/e�0� VXUYLYH EHFDXVH VXFK DQ
H[FKDQJH ZRXOG RmHU OHVV ULVN EHDULQJ FDSDFLW\ WKDQ H[FKDQJH �� DQG KHQFH
ZRXOG DWWUDFW QR QRLVH WUDGHUV� 7KHUHIRUH� LI H[FKDQJH � IRUPV LW IDFHV QR
FRPSHWLWLRQ� $ FRDOLWLRQ ZLWK PHPEHUVKLS >�� A/@� A/ ! /e LV QRW DQ HTXLOLE�
ULXP EHFDXVH E\ ���� LQWHUPHGLDULHV L � >�� /e@ FRXOG GHIHFW� IRUP WKHLU RZQ
H[FKDQJH� DQG HDUQ SURnWV WKDW H[FHHG WKH SURnWV WKH\ ZRXOG HQMR\ LQ DQ
H[FKDQJH ZLWK PHPEHUVKLS LQ >�� A/@���

7KHUHIRUH� WKHUH LV D FULWLFDO YDOXH RI WKH n[HG FRVW VXFK WKDW DQ H[FKDQJH
ZLWK PHPEHUVKLS >�� /e@ LV WKH PRQRSRO\ H[FKDQJH� :LWK WM  �b �M� 6  �
��7KHUH DUH WZR SRVVLEOH RXWFRPHV LI FRQGLWLRQ ���� GRHV QRW KROG� ,I F  �� WKH HTXL�

OLEULXP LQYROYHV WKH IRUPDWLRQ RI WZR RU PRUH H[FKDQJHV� HDFK ZLWK D PHPEHUVKLS WKDW
RmHUV D ULVN WROHUDQFH HTXDO WR �� SHUFHQW RI WKH WRWDO DYDLODEOH ULVN WROHUDQFH� ,I F ! ��
EXW ���� GRHV QRW KROG� WKHUH LV QR HTXLOLEULXP� 3URRIV RI ERWK RI WKHVH UHVXOWV DUH DYDLO�
DEOH IURP WKH DXWKRU� ,W PXVW EH HPSKDVL]HG WKDW WKHVH UHVXOWV DUH DQ DUWLIDFW RI WKH
DVVXPSWLRQ WKDW WKHUH LV D FRQWLQXXP RI LQWHUPHGLDULHV� ,I LQWHUHPGLDULHV DUH GLVFUHWH�
WKHUH LV D VLQJOH HTXLOLEULXP ZLWK D PRQRSRO\ H[FKDQJH UHJDUGOHVV RI FRVW FRQGLWLRQV ZKHQ
DUELWUDJH LV SUHFOXGHG� 7KLV PRQRSRO\ HTXLOLEULXP H[FKDQJH KDV 1e PHPEHUV� ZKHUH31e

L � WL ! ��
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317
M � WM � DQG 17 LV WKH WRWDO QXPEHU RI DYDLODEOH

LQWHUPHGLDULHV� $JDLQ� SURRI LV DYDLODEOH RQ UHTXHVW�
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DQG }�  �� WKLV FULWLFDO YDOXH RI n[HG FRVW LV F  �� ,I F  � � q� ZKHUH q LV
DQ DUELWUDULO\ VPDOO SRVLWLYH QXPEHU� WKH DYHUDJH PHPEHU RI WKH PRQRSRO\
H[FKDQJH HDUQV D SURnW RI ����� DQG WKH PDUJLQDO PHPEHU HDUQV D SURnW RI
������ ,I DOO LQWHUPHGLDULHV DUH DOORZHG WR MRLQ WKH H[FKDQJH� DOO HDUQ D ]HUR
SURnW JLYHQ WKHVH SDUDPHWHUV�
$V LQ VHFWLRQ ���� WKLV H[FKDQJH LV VPDOOHU WKDQ RSWLPDO� ,I DOORZHG WR

MRLQ WKH PRQRSRO\ H[FKDQJH� VRPH LQWHUPHGLDULHV LQ �/e�0 @ FRXOG HDUQ D
QRQ�QHJDWLYH SURnW QHW RI n[HG FRVWV� 3HUPLWWLQJ WKHP WR MRLQ WKH H[FKDQJH
ZRXOG LPSURYH PDUNHW OLTXLGLW\ DQG PDNH QRLVH WUDGHUV EHWWHU Rm� 7KH LQWHU�
PHGLDULHV LQ >�� /e@ KDYH QR LQFHQWLYH WR DOORZ WKHVH DGGLWLRQDO LQWHUPHGLDULHV
WR MRLQ WKH H[FKDQJH� KRZHYHU� EHFDXVH WKLV ZRXOG UHGXFH WKHLU SURnWV� 7KHUH�
IRUH� WKH HTXLOLEULXP H[FKDQJH LV VXERSWLPDOO\ VPDOO� 0RUHRYHU� GXH WR WKH
OLPLW RQ WKH QXPEHU RI PHPEHUV� WKRVH WKDW EHORQJ WR WKH H[FKDQJH HDUQ
UHQWV� 7KH VHDW SULFH PHDVXUHV WKH UHQW HDUQHG E\ WKH PDUJLQDO PHPEHU
�L�H�� WKH LQWHUPHGLDU\ DW /e�� 7KH OLPLWDWLRQ RQ H[FKDQJH VL]H JHQHUDWHV
DGGLWLRQDO UHQWV IRU LQIUDPDUJLQDO PHPEHUV� ,QGHHG� LQIUDPDUJLQDO PHPEHUV
EHQHnW PRUH IURP WKH OLPLWDWLRQ RQ H[FKDQJH VL]H EHFDXVH WKH LQIUDPDUJLQDO
LQWHUPHGLDULHV WUDGH LQ ODUJHU TXDQWLWLHV� DQG WKXV EHQHnW PRUH IURP WKH
KLJKHU SHU XQLW WUDGLQJ SURnWV WKDW UHVXOW IURP WKH OLPLW RQ PHPEHUVKLS VL]H�
7KH QH[W SURSRVLWLRQ GHPRQVWUDWHV WKDW WKH HTXLOLEULXP H[FKDQJH FRXOG

DFWXDOO\ KDYH IHZHU WKDQ /e PHPEHUV�

3URSRVLWLRQ � $VVXPH WKDW LQWHUPHGLDULHV L � >�� /ee@ IRUP DQ H[FKDQJH�
&RQVLGHU DQ /� VXFK WKDW�
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IRU DOO /� VDWLVI\LQJ ����� DQG WKHQ WKHUH LV D PRQRSRO\ H[FKDQJH LQ HTXLOLE�
ULXP ZLWK QR PRUH WKDQ /ee PHPEHUV�

3URRI� ,I LQWHUPHGLDULHV L � >�� /ee@ IRUP DQ H[FKDQJH �?H[FKDQJH ���� DQ\
FRPSHWLQJ H[FKDQJH �?H[FKDQJH ��� PXVW KDYH D PHPEHUVKLS �/ee� /�@ WKDW
VDWLVnHV ���� WR DWWUDFW DQ\ QRLVH WUDGHUV� ,I VXFK DQ H[FKDQJH IRUPV� EXW ����
KROGV� WKH PHPEHUV RI H[FKDQJH � ORVH PRQH\� 7KHUHIRUH� WKLV H[FKDQJH ZLOO
QRW IRUP LQ FRPSHWLWLRQ ZLWK H[FKDQJH �� 0RUHRYHU� ���� LPSOLHV WKDW DQ\

��



H[FKDQJH ZLWK PHPEHUVKLS M � >�� A/@� A/ ! /ee ZRXOG QRW H[LVW LQ HTXLOLEULXP
EHFDXVH LQWHUPHGLDULHV L � >�� /ee@ FRXOG GHIHFW� IRUP WKHLU RZQ H[FKDQJH� DQG
DOO HDUQ D KLJKHU SURnW�
,Q WKH FRVWO\ DUELWUDJH PRGHO LW LV SRVVLEOH WR GLVSHQVH ZLWK HTXLOLEULXP

FRQGLWLRQ � LI WKHUH DUH �HYHQ YHU\ VOLJKW� FRQJHVWLRQ HmHFWV� 7R PRGHO FRQ�
JHVWLRQ HmHFWV� DVVXPH WKDW WKH n[HG FRVW RI DQ H[FKDQJH GHSHQGV RQ VL]H�

F�;�  Fe � J�;� ����

ZKHUH ; LV WKH VL]H RI WKH H[FKDQJH �H�J�� E b D LQ DQ H[FKDQJH ZLWK PHP�
EHUVKLS M � >D� E@�� +HUH J��;� ! �� EXW , DVVXPH WKDW G>F�;� ;@ G; � ��
7KDW LV� DYHUDJH n[HG FRVWV GHFOLQH ZLWK VL]H RYHU WKH UHOHYDQW UDQJH�
,W LV SODXVLEOH WKDW H[FKDQJHV DUH VXEMHFW WR VRPH FRQJHVWLRQ FRVWV� )RU

LQVWDQFH� LQ DQ RSHQ RXWFU\ IXWXUHV PDUNHW WUDGLQJ HUURUV �?RXW�WUDGHV�� DUH
UHDVRQDEO\ PRUH OLNHO\ WKH ODUJHU WKH WUDGLQJ SLW� 6LPLODUO\� LW LV SODXVLEO\
FRVWOLHU WR FRPPXQLFDWH DFURVV ODUJHU WUDGLQJ SLWV WKDQ DFURVV VPDOOHU RQHV�
LQGHHG� WKLV JUHDWHU GLpFXOW\ RI FRPPXQLFDWLRQ FDQ FDXVH D KLJKHU HUURU UDWH
LQ D ELJ SLW�
'HnQLQJ /e VR WKDW

5 /e

�
WMGM  ��

50
�

WLGL  A7 � LW LV SRVVLEOH WR VKRZ
WKDW LQ WKLV FDVH DQ\ M � /e VWULFWO\ SUHIHUV WR EHORQJ WR DQ H[FKDQJH ZLWK
PHPEHUVKLS >�� /e@ WKDQ WR DQ\ RWKHU H[FKDQJH WKDW RmHUV WRWDO ULVN WROHUDQFH
A7 � 7KH UHDVRQ IRU WKLV LV VWUDLJKWIRUZDUG� $Q LQWHUPHGLDU\
V WUDGLQJ UHYHQXH
LV WKH VDPH ZKHQ KH EHORQJV WR DQ\ H[FKDQJH WKDW RmHUV WRWDO ULVN WROHUDQFH
RI A7 � 7KLV DJHQW
V VKDUH RI n[HG FRVWV LV DOVR LQGHSHQGHQW RI WKH FRPSRVLWLRQ
RI WKH H[FKDQJH DV ORQJ DV LWV WRWDO ULVN WROHUDQFH LV A7 � 7KLV LPSOLHV WKDW WKH
SURnW RI D SDUWLFXODU LQWHUPHGLDU\ LQ DQ H[FKDQJH ZLWK WRWDO ULVN WROHUDQFH
RI A7 LV PD[LPL]HG ZKHQ F�;� LV PLQLPL]HG� :LWK FRQJHVWLRQ FRVWV� F�;� LV
PLQLPL]HG �DFURVV DOO H[FKDQJHV RmHULQJ WRWDO ULVN WROHUDQFH RI A7 � ZKHQ WKH
H[FKDQJH LV DV VPDOO DV SRVVLEOH� 7KLV UHTXLUHV ;  /e� 7KLV LV WKH H[FKDQJH
ZLWK PHPEHUVKLS >�� /e@�
1RWH WKDW LI WKLV H[FKDQJH IRUPV� LW JHQHUDWHV DQ LQFRPH IRU LWV PHPEHUV

WKDW H[FHHGV WKH LQFRPH WKH\ FRXOG HDUQ LQ DQ\ RWKHU H[FKDQJH� 7UDGLQJ UHY�
HQXHV DUH PD[LPL]HG ZKHQ WRWDO ULVN WROHUDQFH HTXDOV RQO\ A7 � 7KLV H[FKDQJH
IDFHV QR FRPSHWLWLRQ� DQG ���� LPSOLHV WKDW LQFUHDVLQJ VL]H ZRXOG UHGXFH WKH
SURnWV RI HDFK PHPEHU� 0RUHRYHU� LI VRPH M � >�� /e@ ZHUH WR MRLQ DQRWKHU
H[FKDQJH ZLWK WRWDO ULVN WROHUDQFH A7 � KH ZRXOG SD\ D KLJKHU n[HG FRVW DV�
VHVVPHQW EXW JHQHUDWH QR KLJKHU WUDGLQJ LQFRPH� 7KHUHIRUH� HYHU\ M � >�� /e@
DFKLHYHV KLV PD[LPDO QHW SURnW E\ MRLQLQJ DQ H[FKDQJH ZLWK PHPEHUVKLS

��



OLPLWHG WR >�� /e@� 7KLV H[FKDQJH FDQQRW EH EORFNHG E\ DQ\ RWKHU H[FKDQJH LI
FRQGLWLRQ ���� KROGV� 7KHUHIRUH� LW LV WKH RQO\ H[FKDQJH LQ HTXLOLEULXP LI ����
KROGV� 7KXV� VL]H�SURSRUWLRQDO FRVW VKDULQJ DQG HYHQ WKH VOLJKWHVW FRQJHVWLRQ
FRVW HQVXUHV WKDW WKH HTXLOLEULXP H[FKDQJH KDV /e PHPEHUV HYHQ LI H[FKDQJH
PHPEHUVKLSV DUH QRW WUDQVIHUUDEOH�
7R VXPPDUL]H� WKHUH DUH FRVW DQG GHPDQG FRQGLWLRQV WKDW HQVXUH WKDW D

PRQRSRO\ H[FKDQJH HTXLOLEULXP UHVXOWV ZKHQ DUELWUDJH LV SUHFOXGHG� ,Q WKLV
FDVH� WKH HTXLOLEULXP H[FKDQJH LV VXE�RSWLPDOO\ VPDOO DQG LWV PHPEHUV HDUQ
UHQWV�

��� 6XPPDU\ DQG &RQFOXVLRQV

7KH PRGHOV SUHVHQWHG LQ VHFWLRQV ��� DQG ��� GHULYH FRQGLWLRQV XQGHU ZKLFK
��� WUDGLQJ LQ D nQDQFLDO LQVWUXPHQW LV FRQFHQWUDWHG RQ D VLQJOH H[FKDQJH� DQG
��� HFRQRPLHV RI VFDOH UHVXOW LQ DQ HTXLOLEULXP LQ ZKLFK DQ H[FKDQJH UHVWULFWV
WKH VL]H RI LWV PHPEHUVKLS WR HQVXUH WKDW LWV PHPEHUV HDUQ VXSHUFRPSHWLWLYH
SURnWV� 6FDOH HFRQRPLHV SHUPLW DQ H[FKDQJH WR VHOHFW D PHPEHUVKLS VL]H
ZKLFK LV ODUJH HQRXJK WR GHWHU HQWU\� 2QFH ODUJH HQRXJK WR EH VDIH IURP WKH
WKUHDW RI HQWU\� WKH H[FKDQJH GRHV QRW SHUPLW DGGLWLRQDO PHPEHUV WR MRLQ�
7KLV OLPLWDWLRQ RQ HQWU\ JHQHUDWHV D VWUHDP RI UHQWV IRU ORZ�FRVW VXSSOLHUV RI
WUDGLQJ VHUYLFHV���

5HFHLYHG WKHRULHV LPSO\ WKDW HFRQRPLHV RI VFDOH PD\ OHDG WR QDWXUDO
PRQRSRO\� EXW WKDW D QDWXUDO PRQRSROLVW PD\ QRW HDUQ UHQWV GXH WR SRWHQWLDO
FRPSHWLWLRQ �'HPVHW]� ����� 7HOVHU� ����� %DXPRO� HW DO ������ 7KHVH WKH�
RULHV W\SLFDOO\ DVVXPH WKDW DOO SRWHQWLDO SURGXFHUV KDYH DFFHVV WR WKH VDPH
SURGXFWLRQ WHFKQRORJ\� 7KH FR�H[LVWHQFH RI QDWXUDO PRQRSRO\ DQG HFRQRPLF
UHQWV LQ WKH PRGHO RI WKLV DUWLFOH LV GXH WR D GLmHUHQFH LQ FRVWV EHWZHHQ WKH LQ�
FXPEHQW PRQRSROLVW DQG SRWHQWLDO FRPSHWLWRUV� $OWKRXJK DQ\ JURXS RI nUPV
FDQ IRUP DQ H[FKDQJH E\ LQFXUULQJ D n[HG FRVW RI F� LQGLYLGXDO LQWHUPHGLDULHV

��7KH WKHRU\
V LPSOLFDWLRQ WKDW H[FKDQJHV H[WUDFW UHQWV WKURXJK FRQWURO RI PHPEHUVKLS
VL]H VXSHUnFLDOO\ UHVHPEOHV WKH WKHRU\ RI 6DORQHU ������� 7KH WKHRULHV GLmHU RQ VHYHUDO
FUXFLDO GLPHQVLRQV� KRZHYHU� 6DORQHU
V LV D QRQ�FRRSHUDWLYH WKHRU\ ZKLFK IDLOV WR SUHGLFW
WKDW RQO\ RQH H[FKDQJH ZLOO H[LVW LQ HTXLOLEULXP� ,QVWHDG� KLV PRGHO KDV PXOWLSOH HTXLOLEULD
LQ ZKLFK WKH WRWDO QXPEHU RI WUDGHUV WKDW EHORQJ WR H[FKDQJHV LV WKH VDPH� EXW WKH QXP�
EHU RI H[FKDQJHV WKDW IRUP LV LQGHWHUPLQDWH� 0RUHRYHU� WKH HQWU\ RI PXOWLSOH H[FKDQJHV
LQ 6DORQHU
V PRGHO FDQ GLVVLSDWH PHPEHU UHQWV� 6DORQHU
V DVVXPSWLRQ RI LQGLYLGXDO HQ�
WUHSUHQHXUV FUHDWLQJ H[FKDQJHV DQG VHOOLQJ PHPEHUVKLSV LV FRXQWHUIDFWXDO DQG REVFXUHV
WKH FRRSHUDWLYH QDWXUH RI H[FKDQJHV� )LQDOO\� KLV PRGHO UHOLHV XSRQ DVVXPSWLRQV DERXW
ORVV�VKDULQJ DUUDQJHPHQWV DPRQJ PHPEHUV ZKLFK DUH FOHDUO\ FRXQWHUIDFWXDO�
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KDYH GLmHUHQW FRVWV GXH WR GLmHUHQFHV LQ ULVN DYHUVLRQ� 7KH ULVN WROHUDQW LQ�
WHUPHGLDULHV IRUP DQ H[FKDQJH ZLWK HQRXJK PHPEHUV WR IRUHFORVH HQWU\ E\
H[FKDQJHV ZLWK PRUH ULVN DYHUVH PHPEHUV� 7KXV� WKH KHWHURJHQHLW\ RI WUDG�
LQJ nUPV SURGXFHV GLmHUHQFHV EHWZHHQ WKLV DUWLFOH
V LPSOLFDWLRQV DQG WKRVH
GHULYHG IURP PRUH WUDGLWLRQDO PRGHOV RI QDWXUDO PRQRSRO\� 6XFK KHWHURJHQH�
LW\ LV SODXVLEOH� 0RUHRYHU� KHWHURJHQHLW\ H[SODLQV ZK\ PXWXDO H[FKDQJHV DUH
RUJDQL]HG DV QRQ�SURnWV �3LUURQJ� ������
7KHUH DUH RWKHU WKHRULHV WKDW SUHGLFW WKDW DOO WUDGLQJ RFFXUV LQ D VLQ�

JOH PDUNHW� )RU H[DPSOH� 7HOVHU DQG +LJLQERWKDP ������� 7HOVHU �������
3DJDQR ������� DQG *ORVWHQ ������ DOO SUHGLFW WKH VXUYLYDO RI D VLQJOH PDU�
NHW GXH WR OLTXLGLW\ HmHFWV� LQ WKHVH PRGHOV� OLTXLGLW\ LV PD[LPL]HG ZKHQ DOO
WUDGLQJ FRQFHQWUDWHV RQ D VLQJOH H[FKDQJH� 7KHVH WKHRULHV GLmHU IURP WKH
RQH SUHVHQWHG LQ WKLV SDSHU LQ VHYHUDO FUXFLDO ZD\V� 0RVW LPSRUWDQW� WKH
7HOVHU�+LJJLQERWKDP�3DJDQR�*ORVWHQ PRGHOV DUH ?LQWHUPHGLDU\ IUHH�� $V D
FRQVHTXHQFH� WKH\ SURYLGH QR LQVLJKW RQ WKH HTXLOLEULXP VL]H RI nQDQFLDO H[�
FKDQJHV� ,Q FRQWUDVW� WKH PRGHO DQDO\]HG KHUH WUHDWV H[FKDQJH PHPEHUV DV
?PDUNHW PDNHUV� LQ WKH PRVW IXQGDPHQWDO VHQVH� WKH\ FUHDWH� PDLQWDLQ� DQG
SD\ IRU WKH WUDGLQJ LQIUDVWUXFWXUH� 7KLV LQFRUSRUDWLRQ RI ?PDUNHW PDNHUV�
�LQ WKLV VHQVH� LQWR WKH DQDO\VLV DOORZV H[SOLFLW GHWHUPLQDWLRQ RI WKH VL]H RI
H[FKDQJHV� 7KLV� LQ WXUQ� JHQHUDWHV WHVWDEOH LPSOLFDWLRQV FRQFHUQLQJ WKH SURI�
LWDELOLW\ RI H[FKDQJH PHPEHUVKLS� 7KXV� WKLV DQDO\VLV LV PRUH UHOHYDQW WR WKH
VWXG\ RI UHDO�ZRUOG nQDQFLDO H[FKDQJHV ZLWK LQWHUPHGLDU\�PHPEHUV�
7KHVH FRQVLGHUDWLRQV KDYH LPSOLFDWLRQV IRU WKH LQFHQWLYHV RI H[FKDQJHV WR

PHUJH� ,PSURYHPHQWV LQ FRPPXQLFDWLRQV WHFKQRORJ\ WKDW UHGXFH WKH FRVWV
RI DUELWUDJH DQG�RU UHGXFH FRVWV WKDW LQYHVWRUV LQFXU WR WUDGH RQ GLVWDQW
PDUNHWV VKRXOG OHDG WR FRQVROLGDWLRQ RI H[FKDQJHV� 7KH H[SHULHQFH RI UH�
JLRQDO H[FKDQJHV LQ WKH 8QLWHG 6WDWHV LV EURDGO\ FRQVLVWHQW ZLWK WKLV DQDO\VLV�
7KH LPSRUWDQFH RI WKHVH H[FKDQJHV KDV GHFOLQHG GUDPDWLFDOO\ DV FRPPXQLFD�
WLRQV WHFKQRORJ\ KDV LPSURYHG� DQG PDQ\ UHJLRQDO H[FKDQJHV GLVDSSHDUHG RU
PHUJHG GXH WR LPSURYHPHQWV LQ LQWHUPDUNHW OLQNDJHV �0XOKHULQ� 1HWWHU� DQG
+HUVFK� ������ 2QJRLQJ HYHQWV LQ LQWHUQDWLRQDO PDUNHWV PD\ DOVR UHoHFW ID�
YRUDEO\ RQ WKH WKHRU\� ([FKDQJHV DFURVV (XURSH DUH PHUJLQJ� DQG H[FKDQJHV
LQ WKH 86� (XURSH� DQG $VLD DUH H[SORULQJ VWUDWHJLF DOOLDQFHV RI YDULRXV VRUWV�
7KHVH GHYHORSPHQWV FRLQFLGH ZLWK WKH UHFHQW UHYROXWLRQ LQ FRPSXWHU DQG FRP�
PXQLFDWLRQV WHFKQRORJLHV WKDW KDV GUDPWLFDOO\ UHGXFHG WKH WUDGH RI nQDQFLDO
FODLPV DFURVV YDVW GLVWDQFHV�
7KH WKHRU\ PDNHV WZR RWKHU LPSRUWDQW HPSLULFDO SUHGLFWLRQV� )LUVW� XQGHU

FHUWDLQ FLUFXPVWDQFHV nQDQFLDO H[FKDQJHV ZLOO EH QDWXUDO PRQRSROLHV� 7KDW
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LV� LW LV FRQVLVWHQW ZLWK WKH WKHRU\ WR REVHUYH WKDW D SDUWLFXODU nQDQFLDO LQ�
VWUXPHQW LV WUDGHG RQ D VLQJOH H[FKDQJH� 6HFRQG� H[FKDQJH PHPEHUV VKRXOG
HDUQ HFRQRPLF UHQWV� 7KHVH LPSOLFDWLRQV DUH WHVWHG LQ WKH ODWHU VHFWLRQV�

� 7KH 6FRSH RI )LQDQFLDO ([FKDQJHV

([FKDQJHV PD\ WUDGH PXOWLSOH SURGXFWV� 7KHVH SURGXFWV PD\ EH FORVHO\
UHODWHG �H�J�� FRUQ IXWXUHV DQG FRUQ IXWXUHV RSWLRQV� RU TXLWH GLVWLQFW �H�J��
FRUQ IXWXUHV DQG 7�ERQG IXWXUHV�� 7KLV UDLVHV WKH TXHVWLRQ� :KDW GHWHUPLQHV
WKH VFRSH RI SURGXFWV WUDGHG RQ D SDUWLFXODU H[FKDQJH"
7KLV VHFWLRQ H[DPLQHV WKH LQFHQWLYHV RI LQWHUPHGLDULHV WR IRUP D VLQJOH

H[FKDQJH WUDGLQJ GLmHUHQWLDWHG SURGXFWV LI WKHUH DUH VFRSH HFRQRPLHV� ,Q
SDUWLFXODU� LW LQYHVWLJDWHV ZKHWKHU PXOWLSOH H[FKDQJHV HDFK WUDGLQJ D GLmHUHQW
SURGXFW PD\ VXUYLYH HYHQ ZKHQ FRQVROLGDWLRQ ZRXOG HFRQRPL]H RQ n[HG FRVWV
DQG LPSURYH OLTXLGLW\� ,Q WKLV PRGHO� WKHUH DUH WZR WUDGHG SURGXFWV �H�J��
IXWXUHV FRQWUDFWV RQ FRUQ DQG 7UHDVXU\ ERQGV�� 7KH QRLVH WUDGHU GHPDQG
IRU SURGXFW M LV ]M� M  �� �� ZKHUH ]M z 1��� 6�� 0RUHRYHU� FRUU�]�� ]��  
|]� 7KH YDOXHV RI WKH SURGXFWV DUH JLYHQ E\ YM z 1��� }��� M  �� � ZLWK
FRUU�Y�� Y��  |Y� WKH Y
V DUH UHYHDOHG DIWHU WUDGLQJ LV FRPSOHWHG� $V EHIRUH�
WKHUH LV D FRQWLQXXP RI OHQJWK 0 RI ULVN DYHUVH SRWHQWLDO LQWHUPHGLDULHV�
7KH ULVN DYHUVLRQ FRHpFLHQW RI D WUDGHU L � >��0 @ LV mL� 7KHUH DUH WZR
LQWHUPHGLDULHV DW HDFK SRLQW LQ WKH FRQWLQXXP�
([FKDQJHV PD\ HQMR\ HFRQRPLHV RI VFRSH ZKHQ RmHULQJ PXOWLSOH SURGXFWV

IRU WUDGH� )RUPDOO\� DVVXPH WKDW LI DQ H[FKDQJH RmHUV ERWK SURGXFWV� LWV n[HG
FRVWV HTXDO �� � G�F� ZKHUH � � G � �� (FRQRPLHV RI VFRSH DUH JUHDWHU� WKH
VPDOOHU LV G�
)LQDOO\� DUELWUDJH LV FRVWOHVV� $V LQ VHFWLRQ ���� WKLV LPSOLHV WKDW SULFHV IRU

D SDUWLFXODU SURGXFW DUH HTXDO DFURVV H[FKDQJHV LI PXOWLSOH H[FKDQJHV RmHU
WKH VDPH SURGXFW� ,W LV SRVVLEOH WR VKRZ DORQJ WKH OLQHV RI WKH DUJXPHQW
LQ VHFWLRQ ��� WKDW ZLWK FRVWOHVV DUELWUDJH DW PRVW RQH H[FKDQJH RmHUV HDFK
SURGXFW LQ HTXLOLEULXP DV RWKHUZLVH PHUJHU FRXOG PDNH DOO LQWHUPHGLDULHV
EHWWHU Rm E\ UHGXFLQJ n[HG FRVWV�
)LUVW FRQVLGHU LQWHUPHGLDU\ ULVN�DGMXVWHG WUDGLQJ SURnWV LQ D FDQGLGDWH

HTXLOLEULXP LQ ZKLFK ERWK SURGXFWV DUH WUDGHG RQ D VLQJOH H[FKDQJH WKDW
LQFOXGHV DOO LQWHUPHGLDULHV L � >�� /�@� DVVXPH WKDW QR FRPSHWLQJ H[FKDQJH
FDQ HQWHU SURnWDEO\ LI WKLV VHW RI LQWHUPHGLDULHV IRUPV DQ H[FKDQJH� ,Q WKLV
FDVH� LQWHUPHGLDU\ L FKRRVHV WKH TXDQWLW\ RI HDFK SURGXFW WR WUDGH� \L� DQG
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ZKHUH S� DQG S� DUH WKH HTXLOLEULXP SULFHV RI WKH SURGXFWV� ,QWHUPHGLDULHV
FRQGLWLRQ WKHLU GHPDQGV RQ WKHVH SULFHV� 7KH UHOHYDQW nUVW RUGHU FRQGLWLRQV
DUH�
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6ROYLQJ WKHVH nUVW RUGHU FRQGLWLRQV LPSOLHV�
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\LMGL� M  �� �� WKH LQWHJUDO LV PXOWLSOLHG E\ �
EHFDXVH WKHUH DUH QRZ WZR LQWHUPHGLDULHV DW HDFK SRLQW DORQJ WKH FRQWLQXXP�
7KHUHIRUH� LQ HTXLOLEULXP�
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6XEVWLWXWLQJ WKHVH YDOXHV LQ WKH H[SUHVVLRQ IRU gL� LPSOLHV�
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7DNLQJ H[SHFWDWLRQV FRQGLWLRQDO RQ LQIRUPDWLRQ DYDLODEOH SULRU WR WKH REVHU�
YDWLRQ RI WKH QRLVH WUDGHU GHPDQGV�
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$ VLQJOH PXOWLSURGXFW H[FKDQJH FDQQRW EH DQ HTXLOLEULXP LI LQWHUPHGLDULHV
KDYH DQ LQFHQWLYH WR VSOLW Rm DQG IRUP VLQJOH�SURGXFW H[FKDQJHV� &RQVLGHU
SD\RmV ZKHQ D FRDOLWLRQ FRQVLVWLQJ RI RQH RI WKH LQWHUPHGLDULHV IRU HDFK M �
>�� /�@ VSOLWV Rm WR IRUP DQ H[FKDQJH ZKLFK WUDGHV SURGXFW � DQG D FRDOLWLRQ
FRQVLVWLQJ RI WKH RWKHU LQWHUPHGLDU\ IRU HDFK M � >�� /�@ VSOLWV Rm WR IRUP
DQ H[FKDQJH WKDW WUDGHV SURGXFW �� 7KH DJJUHJDWH ULVN WROHUDQFH RI HDFK
H[FKDQJH LV ��7 � $Q DQDO\VLV VLPLODU WR WKDW FRPSOHWHG IRU WKH WZR�SURGXFW
H[FKDQJH FDVH LPSOLHV WKDW
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,I WKHUH DUH HFRQRPLHV RI VFRSH� G � � DQG WKH n[HG FRVWV RI D VLQJOH
H[FKDQJH DUH VPDOOHU WKDQ WKH FRPELQHG n[HG FRVWV RI WZR H[FKDQJHV� 7KH
H[SHFWHG ULVN�DGMXVWHG SURnW QHW RI n[HG FRVW DVVHVVPHQW RI PHPEHU L RI D
VLQJOH H[FKDQJH RmHULQJ ERWK SURGXFWV LV WKHQ
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ZKLOH WKH H[SHFWHG ULVN�DGMXVWHG SURnW QHW RI n[HG FRVW DVVHVVPHQW WKDW LQWHU�
PHGLDU\ L ZRXOG HQMR\ DV D PHPEHU RI DQ H[FKDQJH RmHULQJ RQO\ RQH SURGXFW
LV
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$ VLQJOH H[FKDQJH WUDGLQJ ERWK SURGXFWV FDQ EH DQ HTXLOLEULXP LI DQG RQO\
LI LWV PHPEHUV GR QRW KDYH DQ LQFHQWLYH WR VSOLW Rm DQG IRUP VHSDUDWH VLQJOH
SURGXFW H[FKDQJHV� )RU WKH PXOWLSURGXFW H[FKDQJH WR VXUYLYH LQ HTXLOLEULXP�
WKH IROORZLQJ PXVW KROG�
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([SUHVVLRQ ���� LPSOLHV WKDW LI WKH SURGXFWV WUDGHG RQ WKH H[FKDQJH DUH
YHU\ VLPLODU� ZLWK KLJKO\ FRUUHODWHG RUGHU oRZV DQG SULFHV �L�H�� ZLWK |] { �
DQG |Y { ��� PHUJHU LQWR D VLQJOH H[FKDQJH LV OLNHO\ WR GRPLQDWH WKH FUHDWLRQ RI
VHSDUDWH H[FKDQJHV HDFK WUDGLQJ D VLQJOH SURGXFW� ,Q WKLV FDVH PHUJHU UHGXFHV
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n[HG FRVWV ZLWKRXW LPSDLULQJ WUDGHU SURnWV� +RZHYHU� LI WKH SURGXFWV KDYH
D YHU\ ORZ RUGHU oRZ FRUUHODWLRQ RU D YHU\ ORZ SULFH FRUUHODWLRQ� RU ERWK�
VHSDUDWH H[FKDQJHV PD\ RmHU LQWHUPHGLDULHV KLJKHU SURnWV QHW RI n[HG FRVW
DVVHVVPHQWV� 6XUYLYDO RI D VLQJOH PXOWLSURGXFW H[FKDQJH LQ HTXLOLEULXP LV
DOVR PRUH OLNHO\� WKH JUHDWHU WKH VFRSH HFRQRPLHV �L�H�� WKH VPDOOHU LV G��
7KLV DQDO\VLV GHPRQVWUDWHV WKDW H[FKDQJHV QHHG QRW EH VWUXFWXUHG WR

PD[LPL]H OLTXLGLW\� PXOWLSOH H[FKDQJHV PD\ VXUYLYH ZKHQ WKHLU PHUJHU ZRXOG
LQFUHDVH OLTXLGLW\� :KHQ RUGHU oRZV DQG SULFHV DUH KLJKO\ FRUUHODWHG� FRQVROL�
GDWLRQ KDV OLWWOH LPSDFW RQ OLTXLGLW\� WKLV LV ZKHQ FRQVROLGDWLRQ LV PRVW OLNHO\�
,Q FRQWUDVW� ZKHQ WKH FRUUHODWLRQ EHWZHHQ RUGHU oRZV LV ORZ� RU WKH FRUUHOD�
WLRQ EHWZHHQ SULFHV LV ORZ� RU ERWK� FRQVROLGDWLRQ WHQGV WR LQFUHDVH OLTXLGLW\
VXEVWDQWLDOO\� 7KLV RFFXUV IRU WZR UHDVRQV� )LUVW� ZLWK ORZ SULFH FRUUHODWLRQ�
FRQVROLGDWLRQ DOORZV LQWHUPHGLDULHV WR GLYHUVLI\ ULVN� 7KLV VKLIWV RXW WKH VXS�
SO\ RI LQWHUPHGLDWLRQ VHUYLFHV� WKHUHE\ ORZHULQJ SULFHV LQ DEVROXWH YDOXH IRU D
JLYHQ UHDOL]DWLRQ RI ]� DQG ]�� 6HFRQG� ZLWK ORZ RUGHU oRZ FRUUHODWLRQ� PDU�
NHW PDNLQJ UHVRXUFHV FDQ RIWHQ VKLIW IURP D SURGXFW ZLWK D ORZ UHDOL]DWLRQ
RI M]M WR SURGXFW ZLWK D KLJK UHDOL]DWLRQ� 7KLV WHQGV WR LQFUHDVH FRPSHWLWLRQ
DPRQJ LQWHUPHGLDULHV� WKHUHE\ UHGXFLQJ FXVWRPHU WUDGLQJ FRVWV� %RWK HmHFWV
WHQG WR HURGH LQWHUPHGLDU\ WUDGLQJ SURnWV� $V D UHVXOW� FRQVROLGDWLRQ LV OHDVW
OLNHO\ ZKHQ LW KDV WKH JUHDWHVW SRWHQWLDO WR LQFUHDVH OLTXLGLW\�
7KLV PRGHO SUHGLFWV WKH H[LVWHQFH RI PXOWLSOH H[FKDQJHV HDFK RmHULQJ D

QDUURZ UDQJH RI VLPLODU SURGXFWV WKDW DUH GLmHUHQWLDWHG IURP SURGXFWV WUDGLQJ
RQ WKH RWKHU H[FKDQJHV XQOHVV HFRQRPLHV RI VFRSH DUH ODUJH� 7KLV DQDO\VLV
SUHVXPHV WKDW H[FKDQJH PHPEHUV KDYH WKH ULJKW WR WUDGH DOO SURGXFWV RmHUHG
E\ WKHLU H[FKDQJH� ,I H[FKDQJHV FDQ FUHDWH VHSDUDWH WUDGLQJ ULJKWV� KRZHYHU�
D VLQJOH H[FKDQJH ZLOO RmHU ERWK SURGXFWV LI WKHUH DUH VFRSH HFRQRPLHV� 7R
VHH ZK\� FRQVLGHU DQ H[FKDQJH LQ ZLWK PHPEHUVKLS >�� /�@ WKDW DOORZV HDFK
PHPEHU WR WUDGH HLWKHU SURGXFW � RU SURGXFW �� EXW QRW ERWK� 7KDW LV�
LW FUHDWHV VHSDUDWH ?SURGXFW � PHPEHUVKLSV� DQG ?SURGXFW � PHPEHUVKLSV��
7KH H[FKDQJH FUHDWHV /� PHPEHUVKLSV RI HDFK W\SH� 2QH RI WKH LQWHUPHGLDULHV
DW HDFK M � >�� /�@ UHFHLYHV D SURGXFW � PHPEHUVKLS DQG RQH UHFHLYHV D SURGXFW
� PHPEHUVKLS� %\ WUDGLQJ ERWK SURGXFWV RQ WKH VDPH H[FKDQJH� WKH H[FKDQJH
FDSWXUHV VFRSH HFRQRPLHV� 7KHUHIRUH� WKH SD\RmV QHW RI n[HG FRVW DVVHVVHPHQW
IRU HDFK PHPEHU DUH�
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H[FHHGV WKDW ZKLFK WKH LQWHUPHGLDU\ FRXOG REWDLQ DV D PHPEHU RI D VLQJOH�
SURGXFW H[FKDQJH� 7KLV RFFXUV EHFDXVH FRQVROLGDWLRQ ZLWK GLVWLQFW PHP�
EHUVKLS FDWHJRULHV UHGXFHV n[HG FRVWV EXW GRHV QRW UHGXFH WUDGLQJ SURnWV�
7KHUHIRUH� FUHDWLRQ RI D VLQJOH H[FKDQJH ZLWK PXOWLSOH PHPEHUVKLS FODVVHV
ZLWK UHVWULFWHG WUDGLQJ ULJKWV GRPLQDWHV PXOWLSOH VLQJOH�SURGXFW H[FKDQJHV
EHFDXVH WUDGLQJ SURnWV DUH WKH VDPH LQ HDFK� EXW HFRQRPLHV RI VFRSH LPSO\
WKDW n[HG FRVWV DUH ORZHU IRU WKH IRUPHU� 3XW GLmHUHQWO\� LI H[FKDQJHV PHUJH
WR FDSWXUH VFRSH HFRQRPLHV� WKH\ ZLOO QRW PHUJH WKH WUDGLQJ ULJKWV RI WKHLU
PHPEHUV�
,W LV HVVHQWLDO WR QRWH WKDW D VLQJOH H[FKDQJH ZLWK VHSDUDWH PHPEHUVKLS

W\SHV ZLWK UHVWULFWHG WUDGLQJ ULJKWV GRHV QRW SURYLGH PRUH OLTXLGLW\ WKDQ
VHSDUDWH VLQJOH SURGXFW H[FKDQJHV ZLWK WKH VDPH LQWHUPHGLDU\�PHPEHUV� LW
RQO\ HFRQRPL]HV RQ n[HG FRVWV� :LWK PXOWLSOH PHPEHUVKLS W\SHV� PDUNHW
PDNLQJ UHVRXUFHV FDQQRW oRZ IURP KLJK GHPDQG SURGXFWV WR ORZ GHPDQG
SURGXFWV� 7KH PRGHO WKHUHIRUH GHPRQVWUDWHV WKDW H[FKDQJH SURGXFW RmHULQJV
DQG PHPEHUVKLS WUDGLQJ ULJKWV DUH QRW QHFHVVDULO\ FRQnJXUHG WR PD[LPL]H
OLTXLGLW\� EXW DUH LQVWHDG VWUXFWXUHG WR HQKDQFH WUDGLQJ SURnWV DQG UHGXFH
RYHUKHDGV�
7KH DQDO\VLV DOVR VSHDNV WR WKH FRPSHWLWLYH LPSOLFDWLRQV RI H[FKDQJH

PHUJHUV� 7KH DQDO\VLV LQ WKLV VHFWLRQ DQG VHFWLRQ � SUHGLFWV WKDW H[FKDQJHV
KDYH D PRQRSRO\ LQ WKH WUDGH RI D SDUWLFXODU FRQWUDFW RU VHFXULW\� 7KHUH�
IRUH� PHUJHU GRHV QRW UHGXFH FRPSHWLWLRQ LQ D SDUWLFXODU FRQWUDFW RU VHFXULW\�
0HUJHU DFWXDOO\ LQFUHDVHV FRPSHWLWLRQ LI WUDGLQJ ULJKWV DUH PHUJHG DV ZHOO�
7KH PRGHO GHPRQVWUDWHV� KRZHYHU� WKDW LW LV QRW LQ WKH LQWHUHVW RI PHUJLQJ H[�
FKDQJHV WR PHUJH WUDGLQJ ULJKWV� VR WKLV LQFUHDVH LQ FRPSHWLWLRQ LV XQOLNHO\ WR
RFFXU� 6LQFH PHUJHU KDV QR PDMRU FRPSHWLWLYH LPSOLFDWLRQV� EXW GRHV UHGXFH
FRVWV� WKH PRGHO LPSOLHV WKDW FRQVROLGDWLRQ RI VHSDUDWH H[FKDQJHV LV ZHDOWK
LQFUHDVLQJ�

� (YLGHQFH RI 6WUXFWXUDO ([FKDQJH 0RQRSRO\

7KH WKHRU\ SUHVHQWHG LQ VHFWLRQ � VKRZV WKDW XQGHU VRPH FLUFXPVWDQFHV�
H[FKDQJHV FDQ FKRRVH PHPEHUVKLS VL]H WR GHWHU HQWU\ RI FRPSHWLQJ H[FKDQJHV�
,I WKHVH FRQGLWLRQV KROG� DQ H[FKDQJH KDV D PRQRSRO\ RYHU WKH WUDGH RI D
SDUWLFXODU nQDQFLDO FRQWUDFW� 7KLV VHFWLRQ SUHVHQWV HYLGHQFH IURP IXWXUHV
PDUNHWV WKDW LV EURDGO\ FRQVLVWHQW ZLWK WKLV SUHGLFWLRQ�
, XWLOL]H WKH +HUnQGDKO�+LUVFKPDQ �++,� LQGH[ DV WKH PHDVXUH RI FRQFHQ�
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WUDWLRQ�PRQRSRO\ LQ H[FKDQJH WUDGHG nQDQFLDO FRQWUDFWV� 7KH ++, LV GHnQHG
DV WKH VXP RI VTXDUHG PDUNHW VKDUHV RI H[FKDQJHV WUDGLQJ FRQWUDFWV LQ D SDU�
WLFXODU FDWHJRU\� $ ++, YDOXH RI ������ LQGLFDWHV D PRQRSRO\� $ YDOXH FORVH
WR � LQGLFDWHV DQ LQGXVWU\ SRSXODWHG E\ D ODUJH QXPEHU RI VPDOO nUPV�
7UDGLQJ YROXPH PHDVXUHV RXWSXW� $Q H[FKDQJH
V PDUNHW VKDUH LV GHnQHG

DV ��� WLPHV WKH UDWLR RI LWV YROXPH WR WKH WRWDO YROXPH RI FRQWUDFWV WUDGHG
LQ WKDW FDWHJRU\� , DGMXVW IRU GLmHUHQFHV LQ FRQWUDFW VL]H� ZKHUH SRVVLEOH�
)RU H[DPSOH� VLQFH 0LG$PHULFD &RPPRGLW\ ([FKDQJH �0$&(� FXUUHQF\
FRQWUDFWV DUH RQH�KDOI WKH VL]H RI &KLFDJR 0HUFDQWLOH ([FKDQJH FRQWUDFWV� ,
PXOWLSO\ 0$&( FXUUHQF\ YROXPH E\ ��� $V DQRWKHU H[DPSOH� WKH �� WRQ
:LQQLSHJ &RPPRGLW\ ([FKDQJH FDQROD FRQWUDFW LV �� SHUFHQW WKH VL]H RI WKH
&KLFDJR %RDUG RI 7UDGH VR\EHDQ FRQWUDFW� VR , PXOWLSO\ WKH :&( FRQWUDFW
YROXPH E\ ����
7DEOH � SUHVHQWV ++, YDOXHV E\ \HDU IURP ���� WR ���� IRU D YDULHW\ RI

nQDQFLDO DQG FRPPRGLW\ GHULYDWLYH SURGXFWV WUDGHG RQ RUJDQL]HG H[FKDQJHV�
++, YDOXHV DUH FDOFXODWHG IRU UHODWLYHO\ EURDG FDWHJRULHV RI GHULYDWLYHV� :KHQ
FRPPRGLWLHV DUH WUDGHG RQ GLmHUHQW FRQWLQHQWV �H�J�� VXJDU� PXOWLSOH ++,
QXPEHUV DUH UHSRUWHG� RQH IRU HDFK FRQWLQHQW ZKHUH WKH FRPPRGLW\ LV WUDGHG
DQG D FRPELQHG nJXUH IRU WKH ZRUOG� 6HSDUDWH UHSRUWLQJ E\ FRQWLQHQW UHoHFWV
WKH IDFW WKDW WUDGLQJ LQ D SDUWLFXODU FRQWUDFW LQ GLmHUHQW WLPH ]RQHV PD\ EH
YHU\ LPSHUIHFW VXEVWLWXWHV�
7KH JURXSLQJ RI PXOWLSOH FRQWUDFWV LQWR EURDGHU FDWHJRULHV IRU VRPH FRQ�

WUDFWV �H�J�� HTXLW\ LQGH[ IXWXUHV� 8�6� JRYHUQPHQW ERQGV� PDNHV WKH DQDO\VLV
PRUH WUDFWDEOH� ,W DOVR WHQGV WR SURGXFH ++, YDOXHV EHORZ ������ HYHQ ZKHQ
QR H[FKDQJH WUDGLQJ D SDUWLFXODU FRQWUDFW IDFHV D FRPSHWLWRU RmHULQJ DQ LGHQ�
WLFDO FRQWUDFW� *URXSLQJ FRQWUDFWV LQWR EURDG FDWHJRULHV HOLPLQDWHV WKH QHHG
WR PDNH MXGJPHQWV UHJDUGLQJ WKH VXEVWLWXWLELOLW\ RI UHODWHG EXW GLmHUHQWLDWHG
SURGXFWV� )RU H[DPSOH� WKH 1<6( LQGH[ FRQWUDFW WUDGHG RQ WKH 1HZ <RUN
)XWXUHV ([FKDQJH �1<)(� LV DQ LPSHUIHFW VXEVWLWXWH IRU WKH 6	3 ��� FRQ�
WUDFW WUDGHG RQ WKH &0(� DQG HDFK H[FKDQJH KDV D PRQRSRO\ LQ LWV SDUWLFXODU
FRQWUDFW� 1RQHWKHOHVV� HDFK LV LQFOXGHG LQ WKH VWRFN LQGH[ IXWXUHV FDWHJRU\�
7KLV WHQGV WR JHQHUDWH ++,
V OHVV WKDQ ������ HYHQ ZKHQ LW LV SRVVLEOH WKDW
WKH GHJUHH RI GLmHUHQWLDWLRQ EHWZHHQ WZR UHODWHG FRQWUDFWV LV VXpFLHQW WR
PDNH WKHP HFRQRPLFDOO\ GLVWLQFW�
$ UHYLHZ RI 7DEOH � UHYHDOV ++, YDOXHV RI ������ IRU D QXPEHU RI WKHVH

EURDGO\ GHnQHG FDWHJRULHV� DQG ++, YDOXHV RI LQ H[FHVV RI ���� IRU VHYHUDO
PRUH� 7KH ORZHVW ++, YDOXHV IRU WUDGH ZLWKLQ D SDUWLFXODU FRQWLQHQW DUH IRU
86 ZKHDW� 86 VWRFN LQGH[ IXWXUHV� 86 VWRFN LQGH[ RSWLRQV DQG IXWXUHV RS�
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WLRQV� DQG -DSDQHVH VWRFN LQGH[ IXWXUHV� 7KH ORZ YDOXHV IRU ZKHDW PD\ QRW EH
LQFRQVLVWHQW ZLWK WKH SUHGLFWLRQ WKDW H[FKDQJHV ZLOO EH PRQRSROLHV LQ HTXL�
OLEULXP EHFDXVH WKH WKUHH H[FKDQJHV WKDW WUDGH ZKHDW LQ WKH 86� WKH &KLFDJR
%RDUG RI 7UDGH� WKH .DQVDV &LW\ %RDUG RI 7UDGH� DQG WKH 0LQQHDSROLV *UDLQ
([FKDQJH� WUDGH GLVWLQFW YDULHWLHV RI WKLV JUDLQ ZKLFK DUH LPSHUIHFW VXEVWL�
WXWHV LQ FRQVXPSWLRQ DQG SURGXFWLRQ DQG ZKLFK KDYH GLmHUHQW SURGXFWLRQ
F\FOHV� 7KHVH IDFWRUV PD\ GLmHUHQWLDWH WKH GLmHUHQW ZKHDW IXWXUHV FRQWUDFWV
VXpFLHQWO\ WR SHUPLW WKH IDFWRUV GLVFXVVHG LQ WKH DQDO\VLV RI H[FKDQJH VFRSH
LQ VHFWLRQ ��� WR ZHOO H[SODLQ ZK\ WUDGH LQ GLmHUHQW ZKHDW YDULHWLHV RFFXUV RQ
VHYHUDO H[FKDQJHV���

++, YDOXHV DUH VRPHWLPHV ZHOO EHORZ ������ ZKHQ DJJUHJDWLQJ DFURVV FRQ�
WLQHQWV �DV ZLWK VXJDU� FRFRD� FRmHH� FRSSHU� DQG HQHUJ\ SURGXFWV�� +RZHYHU�
WKHUH LV OLWWOH LI DQ\ RYHUODS LQ WKH WUDGLQJ KRXUV IRU WKHVH SURGXFWV RQ GLmHUHQW
H[FKDQJHV� )RU H[DPSOH� WKH &RmHH� 6XJDU� DQG &RFRD ([FKDQJH �&6&(� RI
1HZ <RUN WUDGHV WKHVH FRPPRGLWLHV IURP ���� WR ���� (DVWHUQ 7LPH� ZKHUHDV
WKH /RQGRQ &RPPRGLW\ ([FKDQJH �WKH /&(� UHFHQWO\ DEVRUEHG E\ /,))(�
WUDGHV WKHP IURP ���� WR ���� *UHHQZLFK 0HDQ 7LPH� ZKLFK FRUUHVSRQGV WR
���� WR ���� (DVWHUQ 7LPH� *LYHQ WKLV ODFN RI KHDG�WR�KHDG WUDGLQJ� LW LV
SODXVLEOH WR WUHDW FRQWUDFWV RQ D SDUWLFXODU FRPPRGLW\ RU DVVHW �H�J�� FRFRD�
WUDGHG RQ GLmHUHQW FRQWLQHQWV DV GLmHUHQW SURGXFWV� 8QGHU WKLV LQWHUSUHWD�
WLRQ� WKH ++, nJXUHV UHSRUWHG LQ 7DEOH � DUH EURDGO\ FRQVLVWHQW ZLWK WKH
K\SRWKHVLV WKDW H[FKDQJHV DUH QDWXUDO PRQRSROLHV�
7KH HYLGHQFH SUHVHQWHG LQ 7DEOH � LQGLFDWHV WKDW XQOHVV RQH GHnQHV PDU�

NHWV H[WUHPHO\ EURDGO\ DV ZRUOG�ZLGH LQ VFRSH �ZKLFK LV QRW HQWLUHO\ SODXVL�
EOH�� WKH SUHGLFWLRQV RI WKH PRGHO SUHVHQWHG LQ VHFWLRQ � FOHDUO\ KROG IRU IX�
WXUHV DQG IXWXUHV RSWLRQV� 7KH PDUNHWV IRU PDQ\ H[FKDQJH WUDGHG GHULYDWLYHV
SURGXFWV DUH PRQRSROL]HG� DQG WKRVH WKDW DUH QRW FRPSOHWHO\ PRQRSROL]HG
DUH GRPLQDWHG E\ D VLQJOH ODUJH H[FKDQJH ZKLFK DW PRVW IDFHV FRPSHWLWLRQ
IURP D VPDOO IULQJH�
7KH ++, nJXUHV SURYLGH HYLGHQFH RI VWUXFWXUDO H[FKDQJH PRQRSROLHV LQ

VSHFLnF SURGXFWV� ,W LV ZHOO NQRZQ� KRZHYHU� WKDW VWUXFWXUDO PRQRSRO\ GRHV
QRW LPSO\ WKDW WKH PRQRSROLVW HDUQV VXSHUFRPSHWLWLYH SURnWV �'HPVHW]� �����
7HOVHU� ����� %DXPRO� HW DO ������ 7KH QH[W VHFWLRQ GHPRQVWUDWHV� KRZHYHU�
WKDW H[FKDQJH PHPEHUV HDUQ VXEVWDQWLDO UHQWV WKDW DUH PRVW SODXVLEO\ DW�

��8QWLO UHFHQWO\� /,))( DQG WKH 'HXWVFKH 7HUPLQE�RUVH �'7%� VSOLW WUDGLQJ YROXPH LQ
*HUPDQ JRYHUQPHQW ERQGV DOPRVW HTXDOO\� ,Q WKH VXPPHU RI ����� KRZHYHU� YLUWXDOO\ DOO
WUDGLQJ RI WKLV FRQWUDFW PLJUDWHG WR '7%� $W SUHVHQW� '7% PDUNHW VKDUH LV ���� SHUFHQW�
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WULEXWDEOH WR HQWU\ EDUULHUV DV SUHGLFWHG LQ WKH PRGHO RI VHFWLRQ ��

� (YLGHQFH RI (FRQRPLF 5HQWV $FFUXLQJ WR

([FKDQJH 0HPEHUVKLS

7KH WKHRU\ LQ VHFWLRQ � LPSOLHV WKDW ERWK WKH PDUJLQDO PHPEHU DQG LQIUD�
PDUJLQDO PHPEHUV RI D nQDQFLDO H[FKDQJH VKRXOG HDUQ UHQWV GXH WR WKH DELOLW\
RI DQ H[FKDQJH WR OLPLW PHPEHUVKLS DQG GHWHU HQWU\ E\ FRPSHWLQJ H[FKDQJHV�
7KH SULFH RI DQ H[FKDQJH PHPEHUVKLS� WKH VHDW SULFH� LQFRUSRUDWHV WKH YDOXH
RI H[FKDQJH WUDGLQJ SULYLOHJHV WR WKH PDUJLQDO PHPEHU� 6HDW SULFHV WKHUHIRUH
FDSLWDOL]H DQ\ UHQWV DWWULEXWDEOH WR HQWU\ OLPLWV WKDW DFFUXH WR WKH PDUJLQDO
PHPEHU� 7KLV VHFWLRQ H[DPLQHV PHPEHUVKLS SULFHV IRU HYLGHQFH RI VXFK UHQWV�
/LQGHQEHUJ DQG 5RVV ������ DQG 6PLUORFN� *LOOLJDQ� DQG 0DUVKDOO ������

VKRZ WKDW 7RELQ
V T UDWLR FDQ EH XWLOL]HG WR GHWHFW WKH H[LVWHQFH RI HFRQRPLF
UHQWV� 7RELQ
V T LV GHnQHG DV WKH UDWLR RI WKH PDUNHW SULFH RI nQDQFLDO FODLPV
RXWVWDQGLQJ DJDLQVW D nUP WR WKH UHSODFHPHQW YDOXH RI WKH nUP
V DVVHWV�
+RPRJHQHRXV nUPV LQ SHUIHFWO\ FRPSHWLWLYH LQGXVWULHV ZLWK IUHH HQWU\ VKRXOG
HDUQ QR UHQWV� LQ ORQJ UXQ HTXLOLEULXP� WKH PDUNHW YDOXH RI WKHVH nUPV VKRXOG
HTXDO WKH UHSODFHPHQW YDOXH RI WKHLU DVVHWV� LPSO\LQJ D T UDWLR RI ����� 7KXV�
LW LV FRQVLVWHQW ZLWK WKH K\SRWKHVLV WKDW nUP ; H[HUFLVHV PDUNHW SRZHU RU
EHQHnWV IURP HQWU\ EDUULHUV WR REVHUYH D T UDWLR IRU nUP ; LQ H[FHVV RI �����

4 UDWLRV FDQ H[FHHG RQH HYHQ LQ WKH DEVHQFH RI PDUNHW SRZHU RU HQWU\
EDUULHUV� )RU H[DPSOH� nUPV PD\ QRW EH KRPRJHQHRXV� 6RPH FRPSDQLHV
PD\ SRVVHVV VSHFLDOL]HG DVVHWV ZKLFK DOORZ WKHP WR SURGXFH DW ORZHU FRVW WKDQ
WKHLU ULYDOV� ,I WKH UHSODFHPHQW YDOXH RI WKHVH DVVHWV LV QRW UHFRJQL]HG �DV PD\
ZHOO RFFXU LI WKH\ DUH LQWDQJLEOHV�� WKH DGYDQWDJHG nUPV ZLOO KDYH T UDWLRV LQ
H[FHVV RI RQH� )LQDOO\� WKH QHZ WKHRU\ RI LQYHVWPHQW XQGHU XQFHUWDLQW\ �'L[LW
DQG 3LQG\FN� ����� LPSOLHV WKDW T 
V PD\ H[FHHG ���� LI nUPV KDYH YDOXDEOH
LQYHVWPHQW RSWLRQV�
7KHVH FDYHDWV LPSO\ WKDW T 
V LQ H[FHVV RI ���� GR QRW QHFHVVDULO\ LQGLFDWH

PDUNHW SRZHU RU WKH H[LVWHQFH RI HQWU\ EDUULHUV� 1RQHWKHOHVV� WKH SHUVLVWHQFH
RI T
V JUHDWHU WKDQ ���� LQ DQ LQGXVWU\ SURYLGHV HYLGHQFH FRQVLVWHQW ZLWK
PDUNHW SRZHU RU HQWU\ EDUULHUV LQ WKDW LQGXVWU\� 0RUHRYHU� VRPH RI WKH
DOWHUQDWLYH H[SODQDWLRQV IRU T JUHDWHU WKDQ ���� FDQ EH H[DPLQHG WR GHWHUPLQH
ZKHWKHU PDUNHW SRZHU�HQWU\ EDUULHUV RU WKH DOWHUQDWLYH H[SODQDWLRQ LV PRUH
SHUVXDVLYH�
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7KLV VHFWLRQ H[DPLQHV GDWD RQ T UDWLRV IRU � PDMRU nQDQFLDO H[FKDQJHV�
WKH &KLFDJR %RDUG RI 7UDGH� WKH &KLFDJR 0HUFDQWLOH ([FKDQJH� WKH 1HZ <RUN
&RWWRQ ([FKDQJH� WKH &RmHH� 6XJDU� DQG &RFRD ([FKDQJH� WKH 1HZ <RUN
6WRFN ([FKDQJH� DQG WKH &KLFDJR %RDUG 2SWLRQV ([FKDQJH� 7KH &%27 DQG
&0( DUH WKH WZR ODUJHVW IXWXUHV H[FKDQJHV LQ WKH ZRUOG DQG WUDGH D EURDG
YDULHW\ RI FRPPRGLW\ DQG nQDQFLDO GHULYDWLYHV� 7KH 1<6( LV WKH ZRUOG
V
ODUJHVW VWRFN H[FKDQJH� DQG WKH &%2( LV WKH ZRUOG
V ODUJHVW HTXLW\ RSWLRQV
H[FKDQJH� 7KH 1<&( DQG &6&( DUH IXWXUHV H[FKDQJHV WKDW DUH VPDOOHU DQG
PRUH QDUURZO\ IRFXVHG WKDQ WKH &%27 DQG &0(� (DFK KDV D GRPLQDQW QLFKH
LQ D SDUWLFXODU FRPPRGLW\ VHJPHQW� WKH 1<&( LQ FRWWRQ DQG RUDQJH MXLFH
DQG WKH &6&( LQ WKH WUDGH RI ?VRIW� FRPPRGLWLHV LQ 1RUWK $PHULFD�
7R FDOFXODWH T 
V IRU WKHVH H[FKDQJHV� , FROOHFW WKH KLJK DQG ORZ VHDW WUDQV�

DFWLRQV SULFHV IRU HDFK PHPEHUVKLS FDWHJRU\ IRU HDFK \HDU IURP ������������

7KH KLJK DQG ORZ SULFHV IRU HDFK PHPEHUVKLS FDWHJRU\ DUH PXOWLSOLHG E\
WKH QXPEHU RI RXWVWDQGLQJ PHPEHUVKLSV LQ WKLV FODVV WR GHWHUPLQH WKH KLJK
DQG ORZ YDOXHV RI WKH HTXLW\ FODLP UHSUHVHQWHG E\ WKLV RZQHUVKLS FODVV� 7KH
KLJK �ORZ� YDOXHV RI DOO PHPEHUVKLS FODVVHV IRU D JLYHQ H[FKDQJH DUH DGGHG
WR HVWLPDWH DQ DQQXDO XSSHU �ORZHU� ERXQG RQ WKH YDOXH RI HTXLW\ FODLPV RQ
WKH H[FKDQJH� 7R ERWK WKH KLJK DQG ORZ HTXLW\ YDOXHV , DGG WKH GLmHUHQFH
EHWZHHQ WKH H[FKDQJH
V ERRN YDOXH RI DVVHWV DQG ERRN YDOXH RI HTXLW\� WKLV
JLYHV WKH ERRN YDOXH RI WKH H[FKDQJH
V RXWVWDQGLQJ OLDELOLWLHV� 0RVW H[FKDQJH
OLDELOLWLHV DUH SD\DEOHV RU RWKHU VKRUW WHUP ERUURZLQJV� VR ERRN YDOXHV VKRXOG
PHDVXUH WKHLU PDUNHW YDOXHV DFFXUDWHO\� 7KHVH YDOXHV DUH GHULYHG IURP HDFK
H[FKDQJH
V EDODQFH VKHHW� 7KH VXP RI VHDW HTXLW\ YDOXH DQG OLDELOLWLHV LV WKH
QXPHUDWRU LQ WKH T UDWLR� )RU WKH GHQRPLQDWRU� , XVH WKH ERRN YDOXH RI HDFK
H[FKDQJH
V DVVHWV� DV GLVFORVHG LQ LWV DQQXDO UHSRUW� DV DQ HVWLPDWH RI WKH
UHSODFHPHQW YDOXH RI LWV DVVHWV� 7KH VWUXFWXUH RI H[FKDQJH DVVHWV LV UHODWLYHO\
VLPSOH� 7KHVH DVVHWV FRQVLVW SULPDULO\ RI PDUNHWDEOH VHFXULWLHV� ZKLFK LP�
SOLHV WKDW ERRN YDOXHV DUH DFFXUDWH PHDVXUHV RI UHSODFHPHQW FRVW IRU WKHVH
DVVHWV VLQFH WKH\ DUH PDUNHG�WR�PDUNHW RQ H[FKDQJH ERRNV� 1RU GR H[FKDQJHV
KROG LQYHQWRULHV� ZKLFK DOVR HOLPLQDWHV D SRWHQWLDO SUREOHP WKDW FDQ UHVXOW
IURP XVLQJ ERRN YDOXHV WR FDOFXODWH UHSODFHPHQW FRVWV� 0RUHRYHU� &KXQJ DQG
3UXLWW ������ DQG 3HUIHFW DQG .LOHV ������ VKRZ WKDW HVWLPDWHV RI T EDVHG
RQ DVVHW ERRN YDOXHV DUH KLJKO\ FRUUHODWHG ZLWK HVWLPDWHV EDVHG RQ PRUH LQ�
YROYHG PHDVXUHV RI UHSODFHPHQW FRVW� *LYHQ WKH VLPSOLFLW\ RI H[FKDQJH DVVHW

��)RU H[DPSOH� WKH &%27 KDV � GLmHUHQW FODVVHV RI PHPEHUVKLS UHSUHVHQWLQJ GLmHUHQW
WUDGLQJ ULJKWV DQG FODLPV RQ WKH H[FKDQJH
V SK\VLFDO DVVHWV�

��



VWUXFWXUHV DQG WKH TXDOLW\ RI ERRN YDOXHV DV D SUR[\ IRU UHSODFHPHQW FRVWV�
WKH UDWLR RI H[FKDQJH HTXLW\ YDOXHV DQG OLDELOLWLHV WR H[FKDQJH DVVHW ERRN
YDOXHV VKRXOG EH D UHOLDEOH HVWLPDWH RI WKH WUXH T���

7DEOH � SUHVHQWV WKH T YDOXHV IRU ��������� IRU WKH � H[FKDQJHV VWXGLHG�
)RU HDFK H[FKDQJH� WKH T UDWLR �HYHQ EDVHG RQ WKH DQQXDO ORZ YDOXH RI WKH VHDW
SULFH� LV W\SLFDOO\ DERYH ���� DQG DOZD\V H[FHHGV ����� )RU WKH WZR ODUJHVW
IXWXUHV H[FKDQJHV LQ WKH VDPSOH� WKH &%27 DQG WKH &0(� WKH T UDWLRV DUH
DERYH � IRU WKH HQWLUH WHQ \HDU SHULRG� DQG UHDFK QHDUO\ �� �EDVHG RQ WKH
DQQXDO KLJK VHDW SULFHV� IRU WKH &0( LQ ����� 7KH DYHUDJH RI WKH KLJK DQG
ORZ T 
V H[FHHG � IRU DOO EXW WZR \HDUV ����� DQG ����� IRU WKH &%27 DQG
H[FHHG � IRU DOO \HDUV EXW ���� DQG ���� IRU WKH &0(� 7KH 1HZ <RUN &RWWRQ
([FKDQJH T 
V DUH DOVR W\SLFDOO\ DERYH �� DQG DYHUDJH ���� ������ EDVHG RQ WKH
KLJK �ORZ� VHDW SULFH� 7KH KLJK &6&( T
V DUH W\SLFDOO\ DERYH ��� DQG H[FHHG
� LQ ���� DQG ����� 7KH ORZ T 
V IRU WKLV H[FKDQJH DUH EHORZ ��� EXW DOZD\V
H[FHHG ���� 7KH &%2( T UDWLRV UDQJH EHWZHHQ ��� DQG �� 7KH 1<6( T 
V DUH
XVXDOO\ WKH ORZHVW RI WKH H[FKDQJHV VWXGLHG� EXW H[FHHG ���� DW VRPH WLPH
GXULQJ HYHU\ \HDU LQ WKH VDPSOH SHULRG�
$ FRPSDULVRQ RI WKHVH nJXUHV ZLWK T
V IRU QRQ�H[FKDQJHV nUPV UHSRUWHG

LQ RWKHU VWXGLHV VWURQJO\ VXJJHVWV WKDW H[FKDQJH T 
V DUH KLJK� 7KH DYHUDJH
YDOXH IURP D ORQJ WLPH VHULHV RI T
V IURP D VDPSOH RI SXEOLFO\ WUDGHG 86
nUPV SURGXFHG E\ WKH )HGHUDO 5HVHUYH %RDUG HTXDOV ��� 7KH KLJKHVW YDOXH
IRU WKLV HFRQRP\�ZLGH T GXULQJ WKLV SHULRG HTXDOV RQO\ ��� DV REVHUYHG LQ
����� /LQGHQEHUJ�5RVV ������ UHSRUW PHDQ DQG PHGLDQ T 
V IRU ����� �����
����� DQG ���� IRU D VDPSOH RI ��� nUPV� )RU WKHVH \HDUV� WKH PHDQ YDOXHV DUH
����� ����� ����� DQG ����� UHVSHFWLYHO\� WKH PHGLDQ YDOXHV DUH ����� ����� ����
DQG ����� 3HUIHFW DQG .LOHV ������ UHSRUW PHDQ DQG PHGLDQ T �FDOFXODWHG
XVLQJ ERRN YDOXHV DV D PHDVXUH RI UHSODFHPHQW FRVW� IRU D UDQGRP VDPSOH
RI �� nUPV� 7KHLU PHDQ T LV ����� DQG WKH PHGLDQ LV ���� 7KH VWDQGDUG
GHYLDWLRQ RI T LQ WKHLU VDPSOH LV ���� 7KH PD[LPXP T LQ WKHLU VDPSOH LV �����
7KXV� WKH T 
V REVHUYHG IRU nQDQFLDO H[FKDQJHV DUH YHU\ ODUJH FRPSDUHG WR T 
V
IRU 86 LQGXVWULDO DQG VHUYLFH nUPV�
$ PRUH GHWDLOHG DQDO\VLV RI WKH /LQGHQEHUJ�5RVV ������ UHVXOWV LOOXVWUDWHV

��7ZR H[FKDQJHV� WKH &0( DQG 1<&(� FRQVROLGDWH WKH EDODQFH VKHHWV RI WKH H[FKDQJH
DQG LWV FOHDULQJKRXVH� $V D UHVXOW� WKH\ FDUU\ WKH YDOXH RI PDUJLQ DFFRXQWV DV DQ DVVHW
DQG D OLDELOLW\ RQ WKHLU ERRNV� 6LQFH WKHVH VXPV GR QRW FRQWULEXWH WR ��� WKH YDOXH RI
RZQLQJ D PHPEHUVKLS� RU ��� WKH DVVHWV WR ZKLFK PHPEHUV KDYH D FODLP RQ GLVVROXWLRQ
RI WKH H[FKDQJH� WKH \HDU HQG YDOXH RI PDUJLQ DFFRXQWV DUH UHPRYHG IURP WKH DVVHWV DQG
OLDELOLWLHV RI WKHVH H[FKDQJHV ZKHQ FRPSXWLQJ T�
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WKH GLVWLQFWLYH FKDUDFWHU RI H[FKDQJH T
V� 7KH DYHUDJH RI WKH KLJK DQG ORZ T 
V
IRU ERWK WKH &0( DQG &%27 DUH DERYH ���� IRU YLUWXDOO\ DOO RI WKH ���������
SHULRG� ,Q FRQWUDVW� RQO\ � nUPV LQ WKH /LQGHQEHUJ�5RVV VDPSOH KDYH T 
V LQ
H[FHVV RI ����� ZKLOH RQO\ DQ DGGLWLRQDO � KDYH T
V EHWZHHQ ���� DQG �����
)LUPV ZLWK ODUJH T 
V DUH FRQFHQWUDWHG LQ WKH SKDUPDFHXWLFDO LQGXVWU\� ZKLFK
FRQWULEXWHV � RI WKH �� ODUJHVW T
V LQ WKHLU VDPSOH� 7KH SKDUDPDFHXWLFDO
LQGXVWU\ LV FKDUDFWHUL]HG E\ SDWHQW SURWHFWLRQ �ZKLFK VHUYHV DV DQ HQWU\ EDU�
ULHU�� VXEVWDQWLDO LQWDQJLEOH FDSLWDO �5	' DQG DGYHUWLVLQJ H[SHQGLWXUHV DUH
H[SHQVHG LQVWHDG RI FDSLWDOL]HG� WKHUHE\ ELDVLQJ HVWLPDWHV RI DVVHW YDOXHV LQ
WKH T GHQRPLQDWRU GRZQZDUGV�� DQG JURZWK RSWLRQV� 2WKHU nUPV ZLWK ODUJH
T
V LQFOXGH $YRQ� &RFD�&ROD� -RKQVRQ 	 -RKQVRQ� DQG .HOORJJ� DOO RI ZKLFK
DUH DGYHUWLVLQJ�LQWHQVLYH DQG OLNHO\ SRVVHVV VXEVWDQWLDO EUDQG QDPH FDSLWDO
WKDW LV QRW UHoHFWHG LQ UHSODFHPHQW YDOXH FDOFXODWLRQV� 7KH UHPDLQLQJ nUPV
ZLWK ODUJH T
V� ;HUR[ ������� ,%0 ������� DQG 'X3RQW ������ KDG GRPLQDQW
PDUNHW SRVLWLRQV GXULQJ WKH \HDU LQ ZKLFK T ZDV UHSRUWHG� DQG WKXV SODXVLEO\
H[HUFLVHG PDUNHW SRZHU DQG OLNHO\ KDG YDOXDEOH LQYHVWPHQW RSWLRQV�
:KHQ FRPSDULQJ H[FKDQJH T 
V ZLWK WKH T 
V IRU SXEOLFDOO\ WUDGHG nUPV RQH

PXVW DOVR UHPHPEHU WKDW WKH IRUPHU XQGHUHVWLPDWH WKH WRWDO UHQWV JHQHUDWHG
E\ UHVWULFWLRQV RQ PHPEHUVKLS VL]H DQG HQWU\ EDUULHUV� 7KH VHDW SULFH RI DQ
H[FKDQJH PHDVXUHV WKH UHQWV HDUQHG E\ WKH PDUJLQDO PHPEHU� 7KH UHQWV
HDUQHG E\ LQIUDPDUJLQDO PHPEHUV H[FHHG WKH VHDW SULFH� ORZHU FRVW VXSSOLHUV
RI WUDGLQJ VHUYLFHV EHQHnW PRUH IURP DQ\ ULVH LQ WKH SULFH RI WUDGLQJ VHU�
YLFHV WKDW UHVXOWV IURP D OLPLWDWLRQ RQ PHPEHUVKLSV WKDQ GRHV WKH PDUJLQDO
PHPEHU� ,Q FRQWUDVW� DOO VKDUHKROGHUV RI D SXEOLFO\ WUDGHG FRUSRUDWLRQ DUH
PDUJLQDO DQG DOO RI LWV VKDUHKROGHUV DUH DYHUDJH EHFDXVH DOO RZQ DQ LGHQWLFDO
FODLP RQ nUP FDVK oRZV� $OO VKDUHKROGHUV EHQHnW HTXDOO\ IURP PDUNHW SRZHU
RU DQ HQWU\ EDUULHU� 7KXV� VHFXULWLHV SULFHV IRU D SXEOLFO\ WUDGHG FRUSRUDWLRQ
FDSLWDOL]H DOO RI WKH UHQWV DWWULEXWDEOH WR WKH nUP
V PDUNHW SRZHU RU HQWU\
EDUULHUV� ,Q FRQWUDVW� WKH VHDW SULFHV RI nQDQFLDO H[FKDQJHV PHDVXUH RQO\ D
IUDFWLRQ RI WKH UHQWV HDUQHG E\ H[FKDQJH PHPEHUV DV D UHVXOW RI HQWU\ UHVWULF�
WLRQV RU WKH H[HUFLVH RI PDUNHW SRZHU� $V D UHVXOW� WKH GLmHUHQFHV EHWZHHQ
H[FKDQJH T
V DQG WKH T 
V RI SXEOLFO\ WUDGHG nUPV GR QRW IXOO\ UHYHDO WKH
H[FHSWLRQDO QDWXUH RI WKH IRUPHU�
7KH IRUHJRLQJ FRPSDULVRQV GHPRQVWUDWH WKDW H[FKDQJH T 
V DUH YHU\ KLJK

UHODWLYH WR RWKHU nUPV LQ WKH HFRQRP\� 0RUHRYHU� IDFWRUV RWKHU WKDQ PDUNHW
SRZHU RU HQWU\ EDUULHUV ZKLFK FDQ FDXVH KLJK T YDOXHV IRU RWKHU nUPV �VXFK
DV VXEVWDQWLDO LQWDQJLEOH EUDQG QDPH FDSLWDO DQG LQYHVWPHQW RSWLRQV� DUH
QRW SODXVLEOH IRU nQDQFLDO H[FKDQJHV� 1RU FDQ LQGLYLVLELOLW\ UHQWV �'HPVHW]�
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����� RU FRQJHVWLRQ HmHFWV VLPXOWDQHRXVO\ H[SODLQ KLJK H[FKDQJH T 
V DQG WKH
H[WUHPHO\ KLJK H[FKDQJH PDUNHW VKDUHV GRFXPHQWHG LQ WKH SUHYLRXV VHFWLRQ�
'HPVHW] VKRZV WKDW nUPV LQ DQ LQGXVWU\ FDQ HDUQ VXEVWDQWLDO UHQWV HYHQ LI
WKH\ DFW DV SULFH WDNHUV LI WKH\ LQFXU VXEVWDQWLDO n[HG FRVWV EXW DUH VXEMHFW WR
GHFUHDVLQJ UHWXUQV WR VFDOH RYHU VRPH UDQJH RI RXWSXW� 6LPLODUO\� WKH OLWHUDWXUH
RQ FOXE JRRGV GHPRQVWUDWHV WKDW D FRPELQDWLRQ RI n[HG FRVWV DQG FRQJHVWLRQ
HmHFWV �ZKLFK FDXVH GHFUHDVLQJ UHWXUQV WR VFDOH� FDQ JHQHUDWH HFRQRPLF UHQWV
IRU FOXE PHPEHUV� n[HG FRVWV PDNH LW FRVWO\ WR IRUP DGGLWLRQDO FOXEV� WKHUHE\
OLPLWLQJ HQWU\� DQG WKH FRQJHVWLRQ HmHFWV FDXVH WKH PDUJLQDO YDOXH RI FOXE
VHUYLFHV WR H[FHHG WKHLU DYHUDJH FRVW�
,Q WKH SUHVHQW FRQWH[W� LW FRXOG EH DUJXHG� IRU H[DPSOH� WKDW SK\VLFDO

FRQVWUDLQWV RQ WKH VL]H RI D WUDGLQJ SLW FUHDWH FRQJHVWLRQ HmHFWV ZKLFK WHQG WR
FUHDWH UHQWV� ,Q ERWK WKH 'HPVHW] DQG FOXE WKHRULHV� KRZHYHU� GLVHFRQRPLHV RI
VFDOH W\SLFDOO\ UHVXOW LQ WKH IRUPDWLRQ RI PXOWLSOH nUPV�FOXEV SURGXFLQJ WKH
VDPH SURGXFW� ,Q FRQWUDVW� WKH HYLGHQFH SUHVHQWHG LQ WKH SUHYLRXV VHFWLRQ
VKRZV WKDW H[FKDQJHV KDYH D PRQRSRO\ RU QHDU PRQRSRO\ LQ WKH SURGXFWV
WKH\ WUDGH� H[FKDQJHV ZKLFK WUDGH KLJK�YROXPH SURGXFWV VLPSO\ FUHDWH ELJ
SLWV�
,Q VXP� H[FKDQJH T UDWLRV SURYLGH VWURQJ HYLGHQFH WKDW H[FKDQJH PHPEHUV

HDUQ VXEVWDQWLDO UHQWV� ([FKDQJH T UDWLRV DUH SHUVLVWHQWO\ DERYH ����� DQG DUH
YHU\ KLJK UHODWLYH WR WKH UDWLRV IRU 86 QRQ�H[FKDQJH nUPV� 7KHVH KLJK T 
V DUH
FRQVLVWHQW ZLWK WKH K\SRWKHVLV WKDW H[FKDQJH PHPEHUV HDUQ UHQWV DV SUHGLFWHG
E\ WKH PRGHO SUHVHQWHG LQ VHFWLRQ �� 7KH PRVW SODXVLEOH H[SODQDWLRQ IRU
H[FKDQJH T
V VR IDU DERYH ���� LV WKDW H[FKDQJH PHPEHUV HDUQ UHQWV GXH WR
WKH FRPELQDWLRQ RI HQWU\ EDUULHUV WKDW UHVXOW IURP VFDOH HFRQRPLHV DQG WKH
DELOLW\ RI H[FKDQJHV WR FRQWURO PHPEHUVKLS VL]H�

� ([FKDQJH 0HPEHUVKLS 3ROLFLHV

0HPEHU RZQHG GHULYDWLYH DQG VHFXULWLHV H[FKDQJHV VWULFWO\ OLPLW WKH QXPEHU
RI PHPEHUV� 7KH RQO\ QRWDEOH H[FHSWLRQ LV WKH /RQGRQ 6WRFN ([FKDQJH�
(QJOLVK FRPPRQ ODZ UHTXLUHG WKLV H[FKDQJH WR DGPLW DOO TXDOLnHG DSSOLFDWLRQV
�'DYLV DQG 1HDO� ������
7KH H[SDQVLRQ RI IXWXUHV H[FKDQJH PHPEHUVKLSV WR SHUPLW WKH WUDGLQJ

RI QHZ SURGXFWV LV FRQVLVWHQW ZLWK WKH DQDO\VLV RI VFRSH HFRQRPLHV LQ VHF�
WLRQ ���� :KHQ WKH &KLFDJR %RDUG RI 7UDGH H[SDQGHG RSHUDWLRQV WR SHUPLW
WKH WUDGLQJ RI IXWXUHV RSWLRQV DQG nQDQFLDO IXWXUHV� LW FUHDWHG QHZ PHPEHU�
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VKLS FDWHJRULHV� $VVRFLDWH PHPEHUV FDQ WUDGH RQO\ nQDQFLDOV� *,0 PHPEHU�
VKLS LQWHUHVWV FDQ WUDGH RQO\ IXWXUHV DQG RSWLRQV RQ JRYHUQPHQW LQVWUXPHQWV�
,'(0 PHPEHUV FDQ WUDGH RQO\ LQGH[� GHEW� DQG HQHUJ\ FRQWUDFWV� DQG &20
PHPEHUV FDQ WUDGH RQO\ FRPPRGLW\ RSWLRQV� 1RQH RI WKHVH VSHFLDO PHP�
EHUVKLS FDWHJRULHV FDQ WUDGH WKH H[FKDQJH
V DJULFXOWXUDO IXWXUHV SURGXFWV�
RQO\ )XOO 0HPEHUV KDYH WKLV SULYLOHJH� 6LPLODUO\� WKH &KLFDJR 0HUFDQWLOH ([�
FKDQJH FUHDWHG VSHFLDO PHPEHUVKLS FDWHJRULHV WR WUDGH IRUHLJQ FXUUHQF\ DQG
VKRUW WHUP LQWHUHVW UDWH IXWXUHV �,00 PHPEHUV�� VWRFN LQGH[ IXWXUHV DQG IX�
WXUHV RSWLRQV �,20�� DQG HPHUJLQJ PDUNHW SURGXFWV �*(0�� 7KH 1HZ <RUN
&RWWRQ ([FKDQJH FUHDWHG QHZ PHPEHUVKLS FDWHJRULHV WR WUDGH 2UDQJH -XLFH
IXWXUHV �&LWUXV $VVRFLDWHV��
7KHVH PHPEHUVKLS FDWHJRULHV GLVWLQJXLVK EHWZHHQ EURDGO\ GLmHUHQW W\SHV

RI XQGHUO\LQJ LQVWUXPHQWV �H�J�� nQDQFLDO IXWXUHV DQG FRPPRGLW\ IXWXUHV�
ZKLFK DUH OLNHO\ LPSHUIHFW VXEVWLWXWHV ZLWK UHODWLYHO\ ORZ GHPDQG VKRFN FRU�
UHODWLRQV� )RU LQVWDQFH� WUDGLQJ YROXPH IRU FRUQ DQG VR\EHDQV YDULHV ZLWK
FKDQJHV LQ ZHDWKHU� FURS� DQG LQYHQWRU\ FRQGLWLRQV ZKLFK KDYH OLWWOH EHDULQJ
RQ WKH GHPDQG WR WUDGH IXWXUHV RQ 8QLWHG 6WDWHV JRYHUQPHQW GHEW� ZKHUHDV
PDFURHFRQRPLF VKRFNV WKDW LQoXHQFH JRYHUQPHQW GHEW WUDGLQJ KDYH OLWWOH HI�
IHFW RQ WKH GHPDQG WR WUDGH FRUQ RU VR\EHDQV� 6LPLODUO\� JRYHUQPHQW GHEW
IXWXUHV DQG FRUQ IXWXUHV DUH OLNHO\ YHU\ LPSHUIHFW VXEVWLWXWHV� D JUDLQ PHU�
FKDQW FDQQRW HmHFWLYHO\ KHGJH KLV FRPPLWPHQWV XVLQJ 7�ERQG IXWXUHV� 7KXV�
WKH VSHFLnFDWLRQ RI WUDGLQJ ULJKWV LV FRQVLVWHQW ZLWK WKH K\SRWKHVLV WKDW H[�
FKDQJHV GHnQH WKHVH ULJKWV LQ RUGHU WR PLWLJDWH LQWUD�H[FKDQJH FRPSHWLWLRQ�
7KH IHZ REVHUYHG PHUJHUV RI nQDQFLDO H[FKDQJHV DOVR FRQIRUP ZLWK WKH

WKHRU\� 6SHFLnFDOO\� XSRQ WKH PHUJHU RI 7KH &RPPRGLW\ ([FKDQJH RI 1HZ
<RUN �&20(;� DQG WKH 1HZ <RUN0HUFDQWLOH ([FKDQJH �1<0(;�� &20(;
PHPEHUV GLG QRW UHFHLYH 1<0(; WUDGLQJ SULYLOHJHV� DQG YLFH YHUVD� 6LPL�
ODUO\� ZKHQ WKH /,))( DFTXLUHG WKH /&(� WKH PHPEHUV RI WKH /&( �/,))(�
GLG QRW UHFHLYH WUDGLQJ ULJKWV IRU /,))( �/&(� FRQWUDFWV� 7KH UHFHQWO\ DQ�
QRXQFHG SODQV IRU WKH PHUJHU RI WKH 3DFLnF 6WRFN ([FKDQJH �36(� DQG WKH
&KLFDJR %RDUG 2SWLRQV ([FKDQJH �&%2(� FRXQWHQDQFH QR PHUJHU RI WUDGLQJ
ULJKWV� &%2( �36(� PHPEHUV ZLOO QRW UHFHLYH ULJKWV WR WUDGH RSWLRQ VHULHV
FXUUHQWO\ WUDGHG H[FOXVLYHO\ RQ WKH 36( �&%2(�� 3UHVV UHOHDVHV DQQRXQF�
LQJ WKH PHUJHU FOHDUO\ LQGLFDWH WKDW WKH PHUJHU LV LQWHQGHG WR H[SORLW VFRSH
HFRQRPLHV E\ UHGXFLQJ WKH FRVWV RI GHYHORSLQJ DQG LPSOHPHQWLQJ DXWRPDWHG
WUDGLQJ V\VWHPV� 7KH RXWOLQHV RI D PHUJHU SODQ EHWZHHQ WKH &%27 DQG WKH
&0( DOVR FRXQWHQDQFHV QR PHUJHU RI WUDGLQJ ULJKWV� ,W LV FOHDU� IXWKHUPRUH�
WKDW WKH &%2(�36( PHUJHU DQG WKH SURSRVHG &%27�&0( GHDO DUH FOHDUO\
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GULYHQ E\ D GHVLUH WR H[SORLW WKH LQFUHDVLQJ VFRSH HFRQRPLHV FUHDWHG E\ HOHF�
WURQLF WUDGLQJ� $ VLQJOH FRPSXWHUL]HG WUDGLQJ HQJLQH FDQ EH H[SDQGHG WR
KDQGOH WUDGLQJ LQ D ODUJH QXPEHU RI GLmHUHQW IXWXUHV DQG RSWLRQV FRQWUDFWV�
ZKHUHDV GRXEOLQJ WKH QXPEHU RI FRQWUDFWV WUDGHG YLD RSHQ RXWFU\ UHTXLUHV
QHDUO\ D GRXEOLQJ RI oRRU VSDFH� 7KHUHIRUH� H[FKDQJHV FDQ HFRQRPL]H RQ
WKH FRVWV RI GHYHORSLQJ DQG RSHUDWLQJ RI FRPSXWHUL]HG WUDGLQJ V\VWHPV E\
FUHDWLQJ WKHVH V\VWHPV MRLQWO\� 7KH &%2(�36( DQG &%27�&0( SURSRVDOV
LQYROYH MRLQW GHYHORSPHQW RI WUDGLQJ WHFKQRORJ\ EXW QR PHUJHU RI WUDGLQJ
ULJKWV� MXVW DV WKH WKHRU\ SUHGLFWV� 0RUHRYHU� ZKHQ 1RUWK $PHULFDQ DQG
(XURSHDQ RU $VLDQ H[FKDQJHV KDYH HQWHUHG LQWR DJUHHPHQWV WR FURVV�OLVW FRQ�
WUDFWV� WKHVH DJUHHPHQWV DUH VWUXFWXUHG WR HQVXUH WKDW WUDGLQJ GRHV QRW RYHU�
ODS� WUDGLQJ RI $PHULFDQ SURGXFWV RQ (XURSHDQ H[FKDQJHV LV DOORZHG RQO\
ZKHQ WKH $PHULFDQ H[FKDQJHV DUH FORVHG� DQG YLFH YHUVD�
7KH UHFHQW FRQVROLGDWLRQ RI WUDGLQJ RQ WKUHH PDMRU &RQWLQHQWDO (XURSHDQ

H[FKDQJHV� *HUPDQ\
V '7%� )UDQFH
V 0$7,)� DQG 6ZLW]HUODQG
V 62))(;�
DQG WKH SRVVLEOH DGGLWLRQ RI RWKHU (XURSHDQ H[FKDQJHV WR WKLV JURXSLQJ� DUH
DOVR FRQVLVWHQW ZLWK WKH WKHRU\� '7%
V PDLQ SURGXFWV DUH *HUPDQ LQWHUHVW
UDWH IXWXUHV� DQG 0$7,)
V DUH )UHQFK LQWHUHVW UDWH IXWXUHV� $EVHQW LQWURGXF�
WLRQ RI D FRPPRQ (XURSHDQ FXUUHQF\� WKHVH SURGXFWV DUH LPSHUIHFW VXEVWL�
WXWHV DmHFWHG E\ GLmHUHQW VKRFNV �H�J�� QHZV DERXW *HUPDQ PRQHWDU\ SROLF\
KDVUN D GLmHUHQW HmHFW RQ GHPDQG WR WUDGH *HUPDQ JRYHUQPHQW ERQG IXWXUHV
WKDQ RQ WKH GHPDQG WR WUDGH )UHQFK JRYHUQPHQW ERQG IXWXUHV�� :LWK PRQ�
HWDU\ XQLRQ LQFUHDVLQJO\ OLNHO\� *HUPDQ JRYHUQPHQW VHFXULWLHV DQG )UHQFK
JRYHUQPHQW VHFXULWLHV ZLOO EHFRPH PXFK FORVHU VXEVWLWXWHV� 7KLV ?FRQYHU�
JHQFH� UHGXFHV WKH GLV�LQFHQWLYH RI H[FKDQJHV WR PHUJH� ZKHQ WKH SURGXFWV
WKH H[FKDQJHV WUDGH EHFRPH FORVHU VXEVWLWXWHV� FRQVROLGDWLRQ UHGXFHV n[HG
FRVWV ZLWKRXW VXEVWDQWLDOO\ LQFUHDVLQJ FRPSHWLWLRQ EHWZHHQ PHPEHUV RI WKH
SUHYLRXVO\ VHSDUDWH H[FKDQJHV� ,W LV HVSHFLDOO\ LQWHUHVWLQJ WR FRQWUDVW WKLV GH�
YHORSPHQW ZLWK WKH IDLOXUH RI DQ HDUO\ DWWHPSW RI '7% DQG 0$7,) WR PHUJH
ZKHQ WKH SURVSHFWV IRU PRQHWDU\ XQLRQ ZHUH FRQVLGHUDEO\ PRUH XQFHUWDLQ�
,Q VXP� WKH REVHUYHG OLPLWDWLRQ RI H[FKDQJH PHPEHUVKLS� WKH H[SDQVLRQ

RI IXWXUHV H[FKDQJHV WKURXJK WKH FUHDWLRQ RI QHZ PHPEHUVKLS FDWHJRULHV ZLWK
WUDGLQJ ULJKWV OLPLWHG WR WKH QHZO\�ODXQFKHG SURGXFWV� WKH IDLOXUH WR PHUJH
PHPEHUVKLS WUDGLQJ ULJKWV ZKHQ H[FKDQJHV PHUJH �RU FRRSHUDWH WKURXJK
FURVV�OLVWLQJ�� PHUJHUV WR H[SORLW LQFUHDVHV LQ VFRSH HFRQRPLHV GULYHQ E\ WHFK�
QRORJLFDO FKDQJHV� DQG WKH FRQVROLGDWLRQ RI (XURSHDQ H[FKDQJHV DV PRQHWDU\
XQLRQ DSSURDFKHV DUH DOO FRQVLVWHQW ZLWK WKH WKHRUHWLFDO DQDO\VLV RI VHFWLRQV
� DQG �� 7KHVH IHDWXUHV DUH FRQVLVWHQW ZLWK WKH YLHZ WKDW H[FKDQJHV VWULYH WR
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UHGXFH FRPSHWLWLRQ DPRQJ PHPEHUV E\ OLPLWLQJ ERWK WKHLU QXPEHU DQG WKH
VFRSH RI WKHLU WUDGLQJ ULJKWV�

� 6XPPDU\ DQG &RQFOXVLRQV

7UDGLWLRQDO nQDQFLDO H[FKDQJHV DUH PHPEHUVKLS RUJDQL]DWLRQV WKDW VXSSO\
VHPL�SULYDWH JRRGV �VXFK DV WUDGLQJ IDFLOLWLHV DQG UXOH HQIRUFHPHQW� WR PHP�
EHU nUPV� 7KLV DUWLFOH GHPRQVWUDWHV WKDW LI ��� LQWHUPDUNHW DUELWUDJH LV FKHDS
DQG H[FKDQJHV HQMR\ VFDOH HFRQRPLHV� RU ��� LQYHVWRUV FDQ WUDGH RQ DQ\ H[�
FKDQJH WKH\ FKRRVH� D JURXS RI WUDGLQJ LQWHUPHGLDULHV FDQ IRUP DQ H[FKDQJH
WR WUDGH D SDUWLFXODU nQDQFLDO FRQWUDFW RU VHFXULW\ WKDW KDV HQRXJK PHPEHUV
WR GHWHU WUDGLQJ RI D FORVH VXEVWLWXWH RQ D FRPSHWLQJ H[FKDQJH� EXW ZKLFK KDV
IHZHU PHPEHUV WKDQ RSWLPDO� 5HVWULFWLQJ WKH QXPEHU RI PHPEHUV JHQHUDWHV
UHQWV IRU PHPEHU nUPV�
7KH HYLGHQFH LV EURDGO\ FRQVLVWHQW ZLWK WKHVH LPSOLFDWLRQV� WUDGLQJ LQ SDU�

WLFXODU W\SHV RI nQDQFLDO LQVWUXPHQWV �H�J�� JRYHUQPHQW LQWHUHVW UDWH IXWXUHV
FRQWUDFWV� LV W\SLFDOO\ OLPLWHG WR D VLQJOH H[FKDQJH� DQG H[FKDQJH PHPEHU�
VKLS YDOXHV VXEVWDQWLDOO\ H[FHHG WKH YDOXHV RI H[FKDQJH DVVHWV� 0RUHRYHU�
H[FKDQJHV OLPLW WKH VFRSH RI PHPEHU WUDGLQJ ULJKWV LQ D ZD\ WKDW LV FRQVLV�
WHQW ZLWK D GHVLUH WR OLPLW LQWHU�PHPEHU FRPSHWLWLRQ� ,Q VXP� WKH FRRSHUDWLYH
VWUXFWXUH RI nQDQFLDO H[FKDQJHV H[SODLQV VDOLHQW IHDWXUHV RI WKH LQGXVWULDO RU�
JDQL]DWLRQ RI nQDQFLDO PDUNHWV�
7KH DQDO\VLV KDV QRUPDWLYH DV ZHOO DV SRVLWLYH LPSOLFDWLRQV� 6SHFLnFDOO\�

WKHUH LV D ODUJH OLWHUDWXUH RQ WKH UHJXODWLRQ RI nQDQFLDO PDUNHWV ZKLFK FODLPV
WKDW H[FKDQJHV KDYH VWURQJ LQFHQWLYHV WR LPSOHPHQW nUVW�EHVW RU QHDUO\ nUVW
EHVW UXOHV DQG SROLFLHV� ,I VHOI�UHJXODWLRQ LV nUVW EHVW �RU QHDUO\ VR�� JRYHUQ�
PHQW UHJXODWLRQ RI WUDQVDFWLRQV PDGH RQ nQDQFLDO H[FKDQJHV LV VXSHUoXRXV LI
QRW KDUPIXO� 7KHVH DUJXPHQWV DUH EDVHG H[SOLFLWO\ RU LPSOLFLWO\ RQ WKH SUH�
VXPSWLRQ WKDW H[FKDQJHV RSHUDWH LQ KLJKO\ FRPSHWLWLYH HQYLURQPHQWV� 7KH
WKHRU\ DQG HYLGHQFH SUHVHQWHG KHUHLQ XQGHUFXW DQ\ VXFK SUHVXPSWLRQ� 7KH�
RU\ VXJJHVWV WKDW H[FKDQJHV DUH OLNHO\ WR EH VXEMHFW WR OLWWOH GLUHFW FRPSH�
WLWLRQ� DQG WKH HYLGHQFH LV FRQVLVWHQW ZLWK WKLV LPSOLFDWLRQ� 3LUURQJ ������
GHPRQVWUDWHV WKDW LI H[FKDQJHV DUH QRW SHUIHFW FRPSHWLWRUV� WKHLU PHPEHUV
PD\ H[WUDFW UHQWV E\ DGRSWLQJ LQHpFLHQW UXOHV RU GHVLJQLQJ LQHpFLHQW FRQ�
WUDFWV� 8QGHU WKHVH FLUFXPVWDQFHV� H[WHUQDO UHJXODWLRQ FDQ EH SUHIHUDEOH WR
VHOI�UHJXODWLRQ� EXW PD\ QRW EH VR LQ SUDFWLFH GXH WR WKH ZHOO NQRZQ LQHp�
FLHQFLHV WKDW IUHTXHQWO\ SODJXH JRYHUQPHQW RYHUVLJKW DQG FRQWURO� 7KH HYL�
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GHQFH SUHVHQWHG KHUHLQ FOHDUO\ GHPRQVWUDWHV WKDW WKRVH ZKR FODLP WKDW LQWHU�
H[FKDQJH FRPSHWLWLRQ FDXVHV VHOI�UHJXODWLRQ WR GRPLQDWH H[WHUQDO UHJXODWLRQ
PXVW nQG D GLmHUHQW UDWLRQDOH IRU WKHLU FRQFOXVLRQ� *LYHQ WKH ZHOO�NQRZQ
SUREOHPV WKDW FDQ DqLFW H[WHUQDO UHJXODWLRQ RI PDUNHWV� WKH HFRQRPLVW DQG
SROLF\ PDNHU IDFH D FRQXQGUXP EHFDXVH QR SULPD IDFLH FDVH FDQ EH PDGH IRU
HLWKHU VHOI�UHJXODWLRQ RU JRYHUQPHQW RYHUVLJKW� 7KXV� WKH UHODWLYH HpFLHQF\
RI JRYHUQPHQW UHJXODWLRQ UHTXLUHV D IDFW�LQWHQVLYH FRPSDULVRQ RI WKH FRVWV RI
WKHVH WZR DOWHUQDWLYH PRGHV RI JRYHUQLQJ WUDQVDFWLRQV RQ H[FKDQJHV�
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7KLV WDEOH SUHVHQWV +HUnGDKO LQGH[ YDOXHV IRU nQDQFLDO FRQWUDFWV WUDGHG
RQ RUJDQL]HG H[FKDQJHV DURXQG WKH ZRUOG� 6HSDUDWH +HUnQGDKO YDOXHV DUH
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UHSRUWHG IRU HDFK FRQWLQHQW ZKHUH D SDUWLFXODU W\SH RI FRQWUDFW WUDGHV� 7KH
FROXPQ ODEHOHG ?&217�� JLYHV WKH FRQWLQHQW IRU ZKLFK WKH +HUnQGDKO LV UHO�
HYDQW� 1$ LQGLFDWHV WUDGLQJ LQ 1RUWK $PHULFD� ( LQGLFDWHV WUDGLQJ LQ (X�
URSH� $ LQGLFDWHV WUDGLQJ LQ $VLD� : LQGLFDWHV WUDGLQJ ZRUOGZLGH� 6RPH
+HUnQGDKOV DJJUHJDWH WUDGLQJ DFURVV D YDULHW\ RI FRQWUDFWV� 6SHFLnFDOO\� WKH
?86 7UHDVXULHV� HQWU\ DJJUHJDWHV DFURVV DOO IXWXUHV FRQWUDFWV IRU 86 7UHD�
VXU\ QRWHV DQG ERQGV� 7KH ?86 ,QGH[ )XWXUHV� HQWU\ DJJUHJDWHV DFURVV WKH
6	 3 ���� 1<6(� DQG 9DOXH /LQH IXWXUHV FRQWUDFWV� 7KH ?86 ,QGH[ 2SWLRQV�
LQFOXGHV 6	 3 ��� DQG 2(; �6	 3 ���� LQGH[ RSWLRQV� DQG WKH 6	 3 ��� IX�
WXUHV RSWLRQ� 7KH ?-DSDQHVH ,QGH[ )XWXUHV� FDWHJRU\ LQFOXGHV 1LNNHL IXWXUHV
DQG 723,; IXWXUHV� 7KH ?2LOVHHGV� FDWHJRU\ IRU 1RUWK $PHULFD LQFOXGHV
VR\EHDQV� VR\EHDQ RLO� VR\EHDQ PHDO� DQG FDQROD�
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RI 0DUNHW 0DQLSXODWLRQ�� -RXUQDO RI /DZ DQG (FRQRPLFV �� �������
��������

>��@ 3LUURQJ� &� ?$ 3RVLWLYH 7KHRU\ RI )LQDQFLDO ([FKDQJH 2UJDQL]DWLRQ DQG
*RYHUQDQFH�� 8QSXEOLVKHG PDQXVFULSW� 6W� /RXLV� 2OLQ 6FKRRO RI %XVL�
QHVV� :DVKLQJWRQ 8QLYHUVLW\� �����

>��@ 6DORQHU� *� ?6HOI�5HJXODWLQJ &RPPRGLW\ )XWXUHV ([FKDQJHV� LQ 5� $Q�
GHUVRQ �HG�� 7KH ,QGXVWULDO 2UJDQL]DWLRQ RI )XWXUHV 0DUNHWV� %RVWRQ�
/H[LQJWRQ� �����

��



>��@ 6PLUORFN� 0�� 7� *LOOLJDQ� DQG :� 0DUVKDOO� ?7RELQ
V 4 DQG WKH
6WUXFWXUH�3HUIRUPDQFH 5HODWLRQVKLS�� $PHULFDQ (FRQRPLF 5HYLHZ ��
������� ����������

>��@ 7HOVHU� /� (FRQRPLF 7KHRU\ DQG WKH &RUH� &KLFDJR� 8QLYHUVLW\ RI
&KLFDJR 3UHVV� �����

>��@ 7HOVHU� /� DQG +� +LJLQERWKDP� ?2UJDQL]HG )XWXUHV 0DUNHWV� &RVWV DQG
%HQHnWV�� -RXUQDO RI 3ROLWLFDO (FRQRP\ �� ������� ��������

>��@ 7HOVHU� /� ?:K\ 7KHUH $UH 2UJDQL]HG )XWXUHV 0DUNHWV�� -RXUQDO RI /DZ
DQG (FRQRPLFV �� ������� ����
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