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Devwudfw

7KLV SDSHU VWXGLHV WKH UROH RI PHPRU\ DQG FRPPXQLFDWLRQ LQ JDPHV EHWZHHQ RQ�

JRLQJ RUJDQL]DWLRQV� ,Q HDFK RUJDQL]DWLRQ� HDFK LQGLYLGXDO� XSRQ HQWU\ LQWR WKH JDPH�

UHSODFHV KLV SUHGHFHVVRU ZKR KDV WKH VDPH SUHIHUHQFHV DQG IDFHV WKH VDPH VWUDWHJLF

SRVVLELOLWLHV� (QWU\ DFURVV GLVWLQFW RUJDQL]DWLRQV DUH DV\QFKURQRXV� QR WZR LQGLYLGXDOV

DOLYH DW D GDWH W KDYH HQWHUHG DW WKH VDPH WLPH� :H PRGHO WKHVH DV UHSHDWHG JDPHV

EHWZHHQ RYHUODSSLQJ JHQHUDWLRQV RI LQGLYLGXDOV �2/* JDPHV��

,W KDV EHHQ VKRZQ HOVHZKHUH WKDW )RON 7KHRUHPV KROG LQ 2/* JDPHV ZLWK ORQJ

HQRXJK OLYHG LQGLYLGXDOV ZKR FDQ SHUIHFWO\ REVHUYH WKH SDVW� +RZHYHU� WKH )RON 7KH�

RUHP IDLOV IRU PDQ\ JDPHV ZKHQ LQGLYLGXDOV KDYH QR SULRU PHPRU\� L�H�� QR LQGLYLGXDO

FDQ ZLWQHVV HYHQWV WKDW RFFXU EHIRUH KLV HQWU\ LQWR WKH JDPH� :H H[DPLQH 2/* JDPHV

ZLWKRXW SULRU PHPRU\� :H WKHQ H[DPLQH VXFK JDPHV ZKHQ WKH SDVW FDQ EH FRPPX�

QLFDWHG E\ RQH JHQHUDWLRQ WR WKH QH[W WKURXJK ?FKHDS WDON� FRPPXQLFDWLRQ� :LWK

FRVWO\ FRPPXQLFDWLRQ� DQ DSSUR[LPDWH )RON 7KHRUHP KROGV RQO\ ZKHQ WKHUH LV VRPH

DOWUXLVWLF OLQN EHWZHHQ FRKRUWV LQ DQ RUJDQL]DWLRQ� 7KH HTXLOLEULD LQ WKLV )RON 7KHRUHP

UHTXLUH D VSHFLDO IRUP RI LQWHUJHQHUDWLRQDO VDQFWLRQV� ,Q WKHVH VDQFWLRQV� SXQLVKPHQW

LV VRPHWLPHV FDUULHG RXW ORQJ DIWHU ERWK YLFWLP DQG SHUSHWUDWRU KDYH OHIW WKH JDPH�

:LWKRXW WKLV VSHFLDO VWUXFWXUH� DOWUXLVP PD\ LQ IDFW GHVWUR\ FRRSHUDWLRQ ZKHQ LW ZRXOG

RWKHUZLVH EH SRVVLEOH�

-(/ &ODVVLnFDWLRQ� &��� &��� '��� '��
.H\ZRUGV� 2UJDQL]DWLRQV� 2YHUODSSLQJ *HQHUDWLRQV *DPHV� 0HPRU\� &RPPXQLFDWLRQ� $O�
WUXLVP�

e:H KDYH EHQHnWWHG IURP KHOSIXO FRPPHQWV DQG FRQYHUVDWLRQV ZLWK /XFD $QGHUOLQL� +DQV +DOOHU� DQG
7DNDVKL 6KLPL]X� 7KLV UHVHDUFK LV SDUWLDOO\ VXSSRUWHG E\ JUDQWV�LQ�DLG IRU VFLHQWLnF UHVHDUFK RI WKH 0LQLVWU\
RI (GXFDWLRQ RI -DSDQ� 2I FRXUVH� DQ\ UHPDLQLQJ HUURU LV RXU RZQ�

\'HSDUWPHQW RI (FRQRPLFV� *HRUJHWRZQ 8QLYHUVLW\� :DVKLQJWRQ '& ����� 86$� 3KRQH� ����� ���������
(�PDLO� ODJXQRIU#JHRUJHWRZQ�HGX� :HE VLWH� ZZZ�JHRUJHWRZQ�HGX�ODJXQRII�ODJXQRII�KWP �

])DFXOW\ RI (FRQRPLFV� 8QLYHUVLW\ RI 7RN\R� %XQN\R�NX� 7RN\R �������� -$3$1� (�PDLO�
DPDWVXL#H�X�WRN\R�DF�MS� :HE VLWH� ZZZ�H�X�WRN\R�DF�MS�a DPDWVXL �
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6RFLHWLHV DQG RUJDQL]DWLRQV DUH RQJRLQJ FRQFHUQV� 7KH\ PD\ FRQWLQXH RQ DV ORQJ DV WKH\

DUH SROLWLFDOO\ RU nQDQFLDOO\ YLDEOH� +HQFH� UHODWLRQVKLSV EHWZHHQ VRFLHWLHV RU EHWZHHQ RU�

JDQL]DWLRQV DUH DOVR RQJRLQJ� ,Q VWDWLRQDU\ HQYLURQPHQWV� WKHVH UHODWLRQVKLSV PD\ UHVHPEOH

LQnQLWHO\ UHSHDWHG JDPHV� ,Q VXFK JDPHV� ?FRRSHUDWLYH� RXWFRPHV WKDW DUH PXWXDOO\ VXSHULRU

WR RQH VKRW SOD\ DUH DWWDLQDEOH LI WKH SOD\HUV DUH SDWLHQW HQRXJK�

+RZHYHU� JDPHV EHWZHHQ VRFLHWLHV RU EHWZHHQ RUJDQL]DWLRQV DUH QRW JDPHV EHWZHHQ LQ�

GLYLGXDOV� 7KRXJK WKH\ PD\ ?OLYH RQ� LQGHnQLWHO\� VRFLHWLHV DQG RUJDQL]DWLRQV DUH PDQDJHG

E\ LQGLYLGXDOV ZLWK VKRUWHU DQG nQLWH WHQXUHV� 7KHVH JDPHV WKHUHIRUH KDYH D G\QDVWLF EHQW�

,QGLYLGXDOV ZLWKLQ DQ\ RQH ?G\QDVWLF RUJDQL]DWLRQ� HQWHU� SOD\ WKH JDPH� DQG DUH HYHQWXDOO\

UHSODFHG� ,I WKH HQWU\ WLPHV RI LQGLYLGXDOV KDSSHQ WR EH VHTXHQFHG DFURVV RUJDQL]DWLRQV� WKHQ

WKH JDPH LV SOD\HG EHWZHHQ RYHUODSSLQJ JHQHUDWLRQV RI LQGLYLGXDOV�

6XFK VLWXDWLRQV DUH GLVWLQFW IURP VWDQGDUG� LQnQLWHO\ UHSHDWHG JDPHV� )RU RQH WKLQJ� DQ

LQGLYLGXDO LQ RQH RUJDQL]DWLRQ PD\ IDFH GLmHUHQW JHQHUDWLRQV RI DQRWKHU RUJDQL]DWLRQ� )RU

DQRWKHU� QR SHUVRQ FDQ GLUHFWO\ ZLWQHVV HYHQWV ZKLFK RFFXUUHG EHIRUH KH DUULYHV� &RQVH�

TXHQWO\� HDFK SHUVRQ
V GLUHFW PHPRU\ LV OLPLWHG WR KLV RZQ H[SHULHQFHV� 7KHVH WZR DWWULEXWHV

WRJHWKHU KDYH LPSRUWDQW VWUDWHJLF FRQVHTXHQFHV VLQFH WKH\ LPSO\ WKDW DQ LQGLYLGXDO
V SOD\

DJDLQVW DQ ?ROG� PHPEHU LQ DQRWKHU RUJDQL]DWLRQ ZLOO QRW EH ?UHPHPEHUHG� E\ WKH LQFRPLQJ

?\RXQJ� PHPEHU LQ WKH VDPH RUJDQL]DWLRQ�

,PDJLQH� IRU H[DPSOH� KRZ D nUP
V PDQDJHU PLJKW UHDFW WR D ULYDO
V SULFH n[LQJ SURSRVDO�

NQRZLQJ WKDW KLV UHDFWLRQ ZLOO QRW EH REVHUYHG E\ WKH LQFRPLQJ PDQDJHU RI WKH ULYDO nUP�

$OWHUQDWLYHO\� LPDJLQH KRZ WKH OHDGHU RI RQH SROLWLFDO SDUW\ PLJKW UHDFW WR D SURSRVHG SRZHU�

VKDULQJ DUUDQJHPHQW LI WKH SURSRVDO ZDV PDGH E\ WKH RXWJRLQJ OHDGHU RI WKH ULYDO SDUW\� ,Q

UHDOLW\� SDVW DFWLRQV DUH FDWDORJXHG DQG FRQYH\HG WR QHZ JHQHUDWLRQV RI PDQDJHUV RU OHDGHUV�

%HFDXVH SDVW HYHQWV DUH QRW ZLWQHVVHG GLUHFWO\� WKH SDVW LV FRPPXQLFDWHG WR QHZ OHDGHUVKLS

WKURXJK FKHDS WDON E\ WKH SUHVHQW OHDGHUVKLS� 7KHVH LQWHUJHQHUDWLRQDO PHVVDJHV PD\ EH XVHG

DV D VXUURJDWH IRU PHPRU\�

:KLOH WKH SUHVXPSWLRQ WKDW LQGLYLGXDOV KDYH QR ?SULRU PHPRU\� PD\ VHHP TXLWH UHDVRQ�

DEOH� H[LVWLQJ PRGHOV RI RYHUODSSLQJ JHQHUDWLRQV HQYLURQPHQWV W\SLFDOO\ DVVXPH WKH FRQWUDU\�

7KDW LV� LW LV FRPPRQO\ DVVXPHG WKDW WKH KLVWRU\ RI SOD\ LV HLWKHU SHUIHFWO\ REVHUYHG RU LV

FRVWOHVVO\ YHULnHG E\ DOO WKH SOD\HUV� $OVR� LW LV FRPPRQO\ DVVXPHG WKDW SOD\HUV FDUH RQO\

DERXW WKHLU RZQ SD\RmV LQ WKHLU OLIHWLPH� :KHQ WKLV LV WKH FDVH� 6DODQW ������� .DQGRUL

������� DQG 6PLWK ������ KDYH SURYHQ YDULRXV YHUVLRQV RI D )RON 7KHRUHP IRU RYHUODSSLQJ

JHQHUDWLRQV JDPHV� 7KH PRVW FRPPRQ VWDWHPHQW RI WKLV UHVXOW LV WKDW DQ\ LQGLYLGXDOO\ UDWLR�

QDO SD\Rm RI WKH JDPH LV VXVWDLQDEOH ZKHQ ��� LQGLYLGXDOV DUH SDWLHQW DQG OLYH ORQJ HQRXJK�
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DQG ��� WKH OHQJWK RI RYHUODS EHWZHHQ LQGLYLGXDO
V OLYHV LV ORQJ HQRXJK��

7KLV )RON 7KHRUHP VHUYHV DV D XVHIXO EHQFKPDUN IRU WKH SUHVHQW SDSHU ZKLFK VWXGLHV WKH

UROH RI PHPRU\ DQG WKH UROH RI FRPPXQLFDWLRQ DV D VXUURJDWH IRU PHPRU\ LQ UHSHDWHG JDPHV

EHWZHHQ RUJDQL]DWLRQV� ,Q SDUWLFXODU� ZH H[DPLQH DQ RYHUODSSLQJ JHQHUDWLRQV HQYLURQPHQW

ZLWK WZR ?RUJDQL]DWLRQV�� (DFK RUJDQL]DWLRQ LV FKDUDFWHUL]HG E\ D VXFFHVVLRQ RI PDQDJHUV�

HDFK RI ZKRP UHPDLQV LQ WKH RUJDQL]DWLRQ IRU VRPH n[HG OHQJWK 7 � WKHQ H[LWV� RQO\ WR EH

UHSODFHG E\ D VXFFHVVRU ZKR KDV WKH VDPH SUHIHUHQFHV DQG IDFHV WKH VDPH VWUDWHJLF SRVVLELO�

LWLHV� :H DVVXPH WKDW HDFK PDQDJHU
V PHPRU\ LV OLPLWHG WR HYHQWV GXULQJ KLV OLIHWLPH� :H

H[DPLQH WKH UROH RI PHPRU\ DQG FRPPXQLFDWLRQ EHWZHHQ JHQHUDWLRQV�

:KLOH WKH PDLQ DQDO\VLV ZLOO EH FRQGXFWHG LQ WKH VHTXHO� LW LV XVHIXO WR VHH KRZ PHPRU\

DQG FRPPXQLFDWLRQ SOD\ D UROH LQ VXVWDLQLQJ FRRSHUDWLRQ LQ DQ LOOXVWUDWLYH VHWWLQJ� &RQVLGHU

DQ LQnQLWH UHSHWLWLRQ RI WKH 3ULVRQHUV
 'LOHPPD JDPH LQ 7DEOH � SOD\HG EHWZHHQ WZR RUJD�

QL]DWLRQV� (DFK RUJDQL]DWLRQ LV UHSUHVHQWHG E\ D VHTXHQFH RI nQLWHO\ OLYHG PDQDJHUV� (DFK

PDQDJHU LQ 2UJDQL]DWLRQ � �UHVS� �� EHJLQV KLV WHUP LQ WKH EHJLQQLQJ RI DQ RGG �UHVS� HYHQ�

SHULRG� SOD\V WKH VWDJH JDPH WZLFH� DQG WKHQ LV UHSODFHG E\ D VXFFHVVRU�� $V LQ WKH VWDQ�

GDUG 2/* PRGHO� HDFK SHUVRQ
V XWLOLW\ LV OLPLWHG WR HYHQWV ZKLFK RFFXU GXULQJ KLV OLIHWLPH�

$VVXPH WKLV XWLOLW\ LV WKH VXP RI WKH SD\RmV LQ WKH WZR SHULRGV�

3OD\HU �
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7DEOH �� 3ULVRQHUV
 'LOHPPD

&OHDUO\� LQ WKLV VHWWLQJ� WKHUH LV QR HTXLOLEULXP LQ ZKLFK D PDQDJHU LQ KLV WHUPLQDO \HDU

LQ WKH RUJDQL]DWLRQ ZLOO FRRSHUDWH ZLWK WKH ULYDO RUJDQL]DWLRQ� 7KH TXHVWLRQ� WKHUHIRUH� LV

ZKHWKHU RU QRW WKHUH LV VRPH HTXLOLEULXP LQ ZKLFK ?\RXQJ� PDQDJHUV FKRRVH ?&��

,I� DV LQ WKH VWDQGDUG PRGHO RI RYHUODSSLQJ JHQHUDWLRQV UHSHDWHG JDPHV� LQGLYLGXDOV RE�

VHUYH DQG UHPHPEHU HYHU\WKLQJ WKDW KDSSHQHG LQ WKH SDVW �IXOO PHPRU\�� WKHQ WKHUH LV D

VXEJDPH SHUIHFW HTXLOLEULXP LQ ZKLFK HYHU\RQH FRRSHUDWHV ZKHQ \RXQJ� 7KH RXWFRPH SDWK

RI WKLV HTXLOLEULXP LV LOOXVWUDWHG LQ )LJXUH �� 7R VXSSRUW WKLV SDWK� FRQVLGHU WKH IROORZLQJ

VWUDWHJLHV� ,I VRPHRQH LQ 2UJDQL]DWLRQ � GHYLDWHV� KH LV SXQLVKHG E\ WKH QH[W SHUVRQ LQ

2UJDQL]DWLRQ �� ZKR VZLWFKHV KHU DFWLRQ IURP ?&� WR ?'�� :LWK IXOO PHPRU\� WKH SXQLVKHU

�(DUOLHU UHVXOWV ZKLFK GHYHORSV LQWXLWLRQ DQG OD\V VRPH RI WKH JURXQGZRUN IRU WKLV UHVXOW DUH IRXQG LQ
+DPPRQG ������ DQG &UHPHU ������ ERWK RI ZKRP H[DPLQH VSHFLnF W\SHV RI RYHUODSSLQJ JHQHUDWLRQV JDPHV�

�7KH RQO\ H[FHSWLRQ LV WKH nUVW PDQDJHU LQ OLQH LQ 2UJDQL]DWLRQ �� ZKR OLYHV IRU WKUHH SHULRGV�
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LV LGHQWLnHG DV D ?SROLFH SHUVRQ�� DQG VR VKH ZLOO QRW EH SXQLVKHG E\ WKH QH[W PDQDJHU LQ

2UJDQL]DWLRQ �� LQVWHDG� SOD\ UHYHUWV WR WKH RULJLQDO HTXLOLEULXP SDWK� 7KH VDPH SXQLVKPHQW

VFKHPH LV LQYRNHG LI VRPHRQH LQ 2UJDQL]DWLRQ � GHYLDWHV ZKHQ VKH LV \RXQJ� 8QGHU WKLV

VWUDWHJ\ SURnOH� QR PDQDJHU KDV DQ LQFHQWLYH WR GHYLDWH WR ?'� ZKHQ \RXQJ VLQFH KH REWDLQV

D RQH�VKRW JDLQ RI RQH EXW ORVHV WKUHH LQ WKH IROORZLQJ SHULRG� $OVR� QR PDQDJHU KDV DQ

LQFHQWLYH WR GHYLDWH E\ UHIXVLQJ WR SXQLVK WKH SHUSHWUDWRU VLQFH WDNLQJ ?'� LV EHWWHU WKDQ

WDNLQJ & ZKHQ QR VXEVHTXHQW SXQLVKPHQW LV LPSRVHG��

1RZ� UHOD[ WKH IXOO PHPRU\ UHTXLUHPHQW DQG VXSSRVH WKDW QR RQH REVHUYHV HYHQWV SULRU

WR RQH
V HQWU\ GDWH� 7KHQ HYHQ SDUWLDO FRRSHUDWLRQ FDQQRW EH VXVWDLQHG XQOHVV ZH KDYH

DQRWKHU PHFKDQLVP ZKLFK UHSODFHV PHPRU\� 7KH UHDVRQ LV VLPSOH� 7KH \RXQJ PDQDJHU LQ

RQH RUJDQL]DWLRQ FRXOG QRW REVHUYH KHU ULYDO
V DFWLRQV ZKHQ KHU ULYDO ZDV \RXQJ� %XW VLQFH

VKH FDQQRW FRQGLWLRQ KHU FXUUHQW DFWLRQ RQ WKH ROGHU ULYDO
V SDVW DFWLRQV� QR SXQLVKPHQW LV

SRVVLEOH�

1H[W� VXSSRVH WKDW RQH
V PDQDJHULDO SUHGHFHVVRU FDQ VHQG D FRVWOHVV PHVVDJH� HLWKHU

?JRRG� RU ?EDG�� WR KHU VXFFHVVRU� ZKLFK LV DOVR REVHUYHG E\ WKH RSSRQHQW� 7KHQ WKH

SUHGHFHVVRU FDQ WHOO KHU VXFFHVVRU ZKHWKHU WKH RSSRQHQW IROORZHG WKH ?QRUP� RU QRW� 7KH

PHVVDJH LV XVHG E\ WKH VXFFHVVRU WR HLWKHU UHZDUG RU SXQLVK WKH RSSRQHQW� 6LQFH LQGLYLGXDOV

LQ WKHLU WHUPLQDO \HDU KDYH QR LQFHQWLYH WR OLH WR WKHLU VXFFHVVRUV� WKH �SDUWLDOO\� FRRSHUDWLYH

HTXLOLEULXP FDQ DJDLQ EH VXVWDLQHG�

8QIRUWXQDWHO\� WKH LQFHQWLYH WR OLH LV DV VWURQJ DV WKH LQFHQWLYH WR EH WUXWKIXO� 7KXV� LI

�7R FRPSOHWHO\ VSHFLI\ WKH VWUDWHJ\ SURnOH� ZH PD\ DVVXPH WKDW DQ\ RWKHU XQLODWHUDO GHYLDWLRQ LV VLPSO\
LJQRUHG� ,W LV HDV\ WR VHH QR DJHQW KDV DQ LQFHQWLYH WR GHYLDWH LQ WKDW FDVH� HLWKHU�
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WKHUH LV D VOLJKW GLmHUHQFH LQ WKH FRVW RI VHQGLQJ PHVVDJHV� WKHQ WKH SUHGHFHVVRU DOZD\V VHQGV

WKH FKHDSHVW PHVVDJH �QRUPDOO\ ?QR PHVVDJH� LV WKH FKHDSHVW��� (YHQ ZLWK DQ DUELWUDULO\

VPDOO �RU OH[LFRJUDSKLF� FRVW RI FRPPXQLFDWLRQ� WKH ?WUXWKIXO� HTXLOLEULXP YDQLVKHV� DQG

RQO\ EDEEOLQJ HTXLOLEULD JHQHUDOO\ H[LVW� +HQFH� WKH ZRUOG ZLWK FRVWO\ PHVVDJHV ORRNV D ORW

OLNH WKH ZRUOG ZLWK QR FRPPXQLFDWLRQ�

7KH ORJLF RI WKLV ��SHULRG 2/* H[DPSOH H[WHQGV WR VLWXDWLRQV ZLWK ORQJ EXW nQLWH SHULRG

OLIHWLPHV� ,W LV VKRZQ WKDW WKH HTXLOLEULXP SD\RmV DUH� LQ IDFW� UHVWULFWHG WR WKRVH RI D nQLWHO\

UHSHDWHG JDPH ZKRVH GXUDWLRQ FRLQFLGHV ZLWK WKH OHQJWK RI RYHUODS RI SOD\HUV
 OLIHWLPHV� ,Q

3ULVRQHU
V 'LOHPPD� IRU H[DPSOH� WKLV UHVXOW LPSOLHV WKDW RQO\ WKH RQH�VKRW HTXLOLEULXP SD\Rm

LV VXVWDLQDEOH�

2QH ZD\ WKDW RUJDQL]DWLRQV PLJKW HVFDSH WKLV VWDUN UHVXOW LV WR KDYH VRPH DPRXQW RI

LQWHUJHQHUDWLRQDO DOWUXLVP� :KHWKHU RU QRW VXFK DOWUXLVP FDQ KHOS GHSHQGV ODUJHO\ RQ KRZ

H[LVWLQJ VDQFWLRQV XWLOL]H WKH DOWUXLVWLF OLQNV�

2Q WKH RQH KDQG� DOWUXLVP LQ HYHQ WKH VPDOOHVW DPRXQWV FDQ GHVWUR\ FRRSHUDWLRQ ZKHQ LW LV

RWKHUZLVH SRVVLEOH� :H SURYLGH VRPH QDWXUDO H[DPSOHV LQ 3ULVRQHU
V 'LOHPPD JDPHV ZKLFK

VKRZ WKDW WKH VPDOOHVW DPRXQW RI DOWUXLVP HOLPLQDWHV HTXLOLEULD WKDW VXVWDLQ FRRSHUDWLRQ

HYHQ ZKHQ FRPPXQLFDWLRQ LV FRVWOHVV� 7R LOOXVWUDWH WKH SRLQW� FRQVLGHU WKH ?JULP�WULJJHU��

W\SH VWUDWHJLHV LQ WKH 3' JDPH� $FFRUGLQJ WR WKLV VWUDWHJ\ SURnOH� RQFH D ?'� LV GHWHFWHG E\

D \RXQJ PDQDJHU� WKLV PDQDJHU VHQGV WKH ?EDG� PHVVDJH� ZKLFK LQGXFHV DOO RWKHUV WR FKRRVH

?'� WKHUHDIWHU� 7KLV VWUDWHJ\ FRQVWLWXWHV DQ HTXLOLEULXP LI WKHUH LV FRVWOHVV FRPPXQLFDWLRQ

DQG QR DOWUXLVP� ,I� KRZHYHU� VRPH ?ROG� PDQDJHU KDV HYHQ WKH VPDOOHVW DPRXQW RI DOWUXLVP�

WKHQ LI VKH LV YLFWLPL]HG E\ WKH GHYLDWLRQ� VKH LV QHYHUWKHOHVV EHWWHU Rm E\ O\LQJ DQG VHQGLQJ

?JRRG� UDWKHU WKDQ ?EDG�� )RU LI VKH VLJQDOV ?EDG�� WKHQ DOO VXFFHVVRUV �ZKRP VKH FDUHV

DERXW� LQ KHU RUJDQL]DWLRQ ZLOO JHW RQO\ � RQ DYHUDJH� ZKLOH LI VKH VHQGV ?JRRG�� WKHQ DOO

VXFFHVVRUV UHFHLYH HTXLOLEULXP SD\Rm RI � RQ DYHUDJH� 6KH ZLOO WKHUHIRUH ?ZKLWHZDVK� WKH GH�

YLDWLRQ� WKXV SURYLGLQJ LQFHQWLYHV IRU EDG EHKDYLRU LQ WKH ULYDO RUJDQL]DWLRQ�� &RQVHTXHQWO\�

WKH JULP�WULJJHU VWUDWHJ\ SURnOH LV QRW DQ HTXLOLEULXP ZKHQ DOWUXLVP LV SUHVHQW�

2Q WKH RWKHU KDQG� D OLWWOH ELW RI DOWUXLVP PD\ KHOS LI WKH ULJKW NLQGV RI VDQFWLRQV DUH

XVHG� 2XU PDLQ UHVXOW DVVHUWV D )RON 7KHRUHP IRU WZR�SOD\HU 2/* JDPHV RI LQGLYLGXDOV

ZLWK QR SULRU PHPRU\� 6SHFLnFDOO\� ZH SURYH LQ DQ 2/* JDPH ZLWK QR SULRU PHPRU\�

FRVWO\ FRPPXQLFDWLRQ� DQG LQWHUJHQHUDWLRQDO DOWUXLVP� WKDW WKH )RON 7KHRUHP KROGV ZKHQ

HLWKHU FRPPXQLFDWLRQ FRVWV DUH VPDOO HQRXJK� RU ZKHQ LQGLYLGXDOV DUH VXpFLHQWO\ DOWUXLVWLF

�,Q RUJDQL]DWLRQV� VHQGLQJ PHVVDJHV RIWHQ FRUUHVSRQGV WR nOLQJ UHSRUWV� ZKLFK UHTXLUHV HmRUW RI WKRVH ZKR
PDNH WKHP� ,Q WKLV FDVH� SURYLGLQJ WKH GHIDXOW PHPR PD\ EH FRQVLGHUHG WR EH WKH FKHDSHVW ZD\ RI GRLQJ
WKH MRE�

�7KH SRWHQWLDO IRU WKLV NLQG RI ?ZKLWHZDVKLQJ� LV WKH FHQWUDO WKHPH LQ $QGHUOLQL DQG /DJXQRm �������
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�L�H�� WKH\ SODFH HQRXJK ZHLJKW RQ IXWXUH JHQHUDWLRQV ZLWKLQ WKHLU UHVSHFWLYH RUJDQL]DWLRQV��

&OHDUO\� LQ OLJKW RI RXU SUHYLRXV UHPDUNV DERXW WKH SRWHQWLDO KDUP RI DOWUXLVP� WKH HTXLOLEULD

PXVW WDNH RQ D YHU\ VSHFLDO VWUXFWXUH UHTXLULQJ LQWHUJHQHUDWLRQDO VDQFWLRQV� 6LQFH WKHVH

VDQFWLRQV DUH LQLWLDWHG E\ FKHDS WDON FRPPXQLFDWLRQ� WKH PHVVHQJHU PXVW EH LQGLmHUHQW RYHU

DOO WKH PHVVDJHV WKDW VKH PLJKW VHQG LQ DQ\ HTXLOLEULXP FRQWLQXDWLRQ� 7KDW LV� DQ\RQH FDOOHG

XSRQ WR WUXWKIXOO\ UHSRUW D GHYLDWLRQ FDQ QHLWKHU EHQHnW E\ QRU EH KDUPHG E\ KHU UHSRUW�

$V LW WXUQV RXW� LQ RUGHU WR VXVWDLQ WKLV ?QHXWUDOLW\� RI WKH VHQGHU� VDQFWLRQV PXVW VRPHWLPHV

EH FDUULHG RXW ORQJ DIWHU ERWK YLFWLP �VHQGHU� DQG SHUSHWUDWRU KDYH OHIW WKH JDPH�

$ IHZ UHODWHG ZRUNV EHDU PHQWLRQLQJ KHUH� 2QH� D SDSHU E\ %KDVNDU ������ H[DPLQHV

WKH UROH RI JHQHUDO LQIRUPDWLRQDO FRQVWUDLQWV LQ ��SHULRG 2/* JDPHV� ,Q D 6DPXHOVRQ 2/*

PRGHO RI FRQVXPSWLRQ�ORDQ VPRRWKLQJ�� KH VKRZV WKDW� IRU UHDVRQV VLPLODU WR WKRVH LQ RXU

3ULVRQHU
V 'LOHPPD H[DPSOH DERYH� WKDW 3DUHWR LPSURYLQJ WUDQVIHUV DUH QRW VXVWDLQDEOH LQ

SXUH VWUDWHJ\ HTXLOLEULD LI SOD\HUV KDYH nQLWH PHPRU\ RI SDVW SOD\� +RZHYHU� LI SOD\HUV FDQ

REVHUYH DW OHDVW RQH SHULRG RI SDVW SOD\ �EHIRUH WKHLU DUULYDO�� WKHQ RSWLPDO WUDQVIHUV DUH

VXVWDLQDEOH LQ PL[HG HTXLOLEULD�

:H DOORZ IRU PL[HG VWUDWHJLHV DV ZHOO� +RZHYHU� RXU LQIRUPDWLRQDO FRQVWUDLQWV DUH PRUH VH�

YHUH WKDQ %KDVNDU
V PL[HG VWUDWHJ\ ?)RON 7KHRUHP� DOORZV� ,QVWHDG RI VRPH �DOEHLW OLPLWHG�

PHPRU\� ZH XWLOL]H FKHDS WDON FRPPXQLFDWLRQ DV D YHKLFOH IRU SDVVLQJ RQ LQIRUPDWLRQ�

7KLV UROH IRU FRPPXQLFDWLRQ KDV DOVR EHHQ H[DPLQHG LQ WKH OLWHUDWXUH RQ UHSHDWHG JDPHV

ZLWK SULYDWH PRQLWRULQJ�� 6RPHZKDW UHODWHG WR WKH SULYDWH PRQLWRULQJ OLWHUDWXUH� EXW PRUH

FORVHO\ UHODWHG WR WKH SUHVHQW SDSHU LV D PRGHO E\ $QGHUOLQL DQG /DJXQRm ������ ZKR H[DPLQH

FRPPXQLFDWLRQ LQ G\QDVWLF UHSHDWHG JDPHV� 7KHVH DUH JDPHV EHWZHHQ G\QDVWLF HQWLWLHV LQ

ZKLFK RQH�SHULRG OLYHG LQGLYLGXDOV FDQ FRPPXQLFDWH ZLWK WKHLU PHPRU\OHVV RmVSULQJ ZKR

UHSODFH WKHP LQ WKH JDPH� (DFK LQGLYLGXDO LV DVVXPHG WR WUHDW KLV VXFFHVVRU
V GLVFRXQWHG

XWLOLW\ DV LI LW ZHUH KLV RZQ�

8QOLNH WKDW SDSHU� WKH IRFXV RI WKH SUHVHQW SDSHU LV RQ FHUWDLQ W\SHV RI RUJDQL]DWLRQV VXFK

DV nUPV IRU ZKLFK VXEVWDQWLDO DOWUXLVWLF OLQNV EHWZHHQ PDQDJHUV RI GLmHUHQW FRKRUWV ZLWKLQ

WKH VDPH nUP PD\ QRW H[LVW� 1HYHUWKHOHVV� WKH SUHVHQW SDSHU VKRZV WKDW D YHU\ VPDOO DPRXQW

RI DOWUXLVP IRU RQH
V VXFFHVVRU FDQ KDYH ODUJH HmHFWV�

)LQDOO\� DQRWKHU YHKLFOH IRU FRQYH\LQJ LQIRUPDWLRQ LV D WDQJLEOH DVVHW VXFK DV PRQH\� $

QXPEHU RI FRQWULEXWLRQV LQ PRQHWDU\ WKHRU\ KDYH DOO VKRZQ� WR YDU\LQJ GHJUHHV� WKH VXEWL�

WXWDELOLW\ RI PRQH\ IRU PHPRU\��

�6HH 6DPXHOVRQ �������
�%HQ�3RUDWK DQG .DKQHPDQ ������� &RPSWH ������� .DQGRUL DQG 0DWVXVKLPD ������ DOO H[DPLQH FRP�

PXQLFDWLRQ LQ UHSHDWHG JDPHV ZKHQ SOD\HUV UHFHLYH SULYDWH VLJQDOV RI RWKHUV
 SDVW EHKDYLRU�
�6HH� IRU H[DPSOH� .RFKHUODNRWD ������� .RFKHUODNRWD DQG :DOODFH ������� :DOODFH ������� DQG &RUEDH�

�



6HFWLRQ � LQWURGXFHV WKH EDVLF PRGHO� :H FRPSDUH RXWFRPHV XQGHU IXOO PHPRU\ WR

WKRVH ZLWKRXW SULRU PHPRU\� 6HFWLRQ � HYDOXDWHV WKH UROH RI FRPPXQLFDWLRQ� )LUVW� WKH

FDVH RI FRVWOHVV FRPPXQLFDWLRQ LV FRQVLGHUHG� 7KLV FRQWUDVWV VWDUNO\ ZLWK WKH FDVH RI FRVWO\

FRPPXQLFDWLRQ� 6HFWLRQ � H[DPLQHV WKH UROH RI DOWUXLVP DFURVV JHQHUDWLRQV� DQG SURYHV WKH

PDLQ UHVXOW� :H VSHQG FRQVLGHUDEOH WLPH PRWLYDWLQJ WKH VSHFLDO VWUXFWXUH RI WKH HTXLOLEULXP

VDQFWLRQV� 6HFWLRQ � FRQFOXGHV E\ H[DPLQLQJ VRPH H[WHQVLRQV�

2 A�i �i?U�4@h! �L_i*

2�� 5|@}i B@4it

,Q HDFK SHULRG RI WKH G\QDPLF JDPH ZKLFK LV LQWURGXFHG ODWHU� WKH LGHQWLFDO VWDJH JDPH LV

SOD\HG E\ WZR DJHQWV� ,W LV JLYHQ E\

*  K�6�� 6��� �X�� X��L�

ZKHUH IRU HDFK L  �� �� 6L LV WKH nQLWH VHW RI DJHQW L
V SXUH VWUDWHJLHV� DQG XL � 6 s 6�d6� �

,5 LV KLV SD\Rm IXQFWLRQ� $ PL[HG VWUDWHJ\ E\ 3OD\HU L LV GHQRWHG E\ }L ZKHUH }L � c�6L��

7KH SD\Rm IXQFWLRQV XL
V DUH H[WHQGHG WR WKH PL[HG VWUDWHJ\ VSDFH LQ D VWDQGDUG PDQQHU� L�H��

IRU }  �}�� }��� XL�}�  
3

V��6�

3
V��6�

}��V��}��V��XL�V�� V��� )RU M � L� ZH ZULWH �}L� }M� WR

PHDQ �}�� }�� DQG VR RQ ZKHQHYHU WKHUH LV QR FRQIXVLRQ� $ SD\Rm SDLU Y  �Y�� Y�� � ,5
� LV VDLG

WR EH IHDVLEOH LI WKHUH H[LVWV D YHFWRU w � c�6� VXFK WKDW �Y�� Y��  
3

V�6 w�V��X��V�� X��V��

KROGV�

*LYHQ *� WKH PLQLPD[ RU LQGLYLGXDOO\ UDWLRQDO SD\Rm RI DJHQW L LV GHnQHG� )LUVW� OHW

}L
M  DUJPLQ}M

PD[
}L

XL�}L� }M��

7KHQ OHW

}L
L  DUJPD[}L

XL�}L� }
L
M��

)LQDOO\� OHW XL  XL�}
L�  XL�}

L
L� }

L
M�� /HW 9 | ,5� EH WKH VHW RI SDLUV RI IHDVLEOH SD\RmV ZKLFK

DUH VWULFWO\ JUHDWHU WKDQ UHVSHFWLYH LQGLYLGXDOO\ UDWLRQDO SD\RmV�

2�2 A�i ��ih*@TT�?} Bi?ih@|�L?t B@4i

+HUH ZH GHnQH WKH EHQFKPDUN PRGHO� 7LPH LV GLVFUHWH� DQG WKH KRUL]RQ LV LQnQLWH� $VVXPH

WKDW HDFK L �L  �� �� LQGH[HV DQ HQWLUH OLQHDJH RI LQGLYLGXDOV� :H UHIHU WR WKHVH OLQHDJHV

7HP]HOLGHV� DQG :ULJKW �������

�
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,QGLYLGXDO ��N�c c c c c c

)LJXUH �� 2/* JDPH

DV RUJDQL]DWLRQV DQG OHW L GHQRWH WKH LQGH[ IRU RUJDQL]DWLRQ L� 7KH WZR RUJDQL]DWLRQV IDFH

Rm WR SOD\ D UHSHDWHG JDPH� ,QGLYLGXDOV LQ HDFK RUJDQL]DWLRQ DUH DVVXPHG WR OLYH IRU 7

SHULRGV ZKHUH 7 LV DVVXPHG WR EH DQ HYHQ LQWHJHU IRU FRQYHQLHQFH� ,Q D JLYHQ RUJDQL]DWLRQ�

DQ LQGLYLGXDO LV ?ERUQ� DW VRPH GDWH W DQG 7 SHULRGV ODWHU� WKLV LQGLYLGXDO H[LWV RU ?GLHV�

DQG LV VXEVHTXHQWO\ UHSODFHG E\ DQRWKHU LQGLYLGXDO ZLWK WKH VDPH SUHIHUHQFHV DQG VWUDWHJLF

SRVVLELOLWLHV�

6LJQLnFDQWO\� ZH DVVXPH WKDW WKH UHSODFHPHQW SURFHVV EHWZHHQ WKH WZR RUJDQL]DWLRQV LV

QRW V\QFKURQL]HG� 6SHFLnFDOO\� ZH DVVXPH WKDW KDOI�ZD\ WKRXJK DQ LQGLYLGXDO
V OLIHWLPH�

D UHSODFHPHQW RFFXUV LQ WKH RWKHU RUJDQL]DWLRQ� 7KLV ODFN RI V\QFKURQLFLW\ FDSWXUHV WKH

RYHUODSSLQJ QDWXUH RI WKH JDPH� 7KH IDFW WKDW DQ LQGLYLGXDO SOD\V DJDLQVW ERWK ?IDWKHU� DQG

?VRQ� LQ WKH ULYDO RUJDQL]DWLRQ ZLOO SURYH FRQVHTXHQWLDO�

:H OHW L�N� GHQRWH WKH NWK LQGLYLGXDO IURP WKH LWK RUJDQL]DWLRQ� 7KH HQWLUH VHW RI SOD\HUV

LV WKHUHIRUH GHQRWHG E\ I��N�� ��N�J�N �� )RU N  �� �� � � �� 3OD\HU ��N� LV ERUQ LQ WKH

��Nb ��7 � ��WK SHULRG� DQG UHWLUHV LQ WKH 7��N� s �N7 �WK SHULRG� 3OD\HU ���� LV ERUQ LQ WKH

nUVW SHULRG� DQG UHWLUHV LQ WKH 7���� s �7 � 7 ��WK SHULRG� ZKLOH 3OD\HU ��N� �N  �� �� � � �� LV

ERUQ LQ WKH ��N b ��7 � 7 � � ��WK SHULRG� DQG UHWLUHV LQ WKH 7��N� s �N7 � 7 ��WK SHULRG�

$V GHnQHG DERYH� 7L�N� LV WKH GDWH RI 3OD\HU L�N�
V UHWLUHPHQW� /HW 7����  7����  �� 7KHQ

3OD\HU L�N�
V ELUWK GDWH LV JLYHQ E\ 7L�Nb�� � �� )LJXUH � LOOXVWUDWHV WKLV HQYLURQPHQW� ,Q WKH

IROORZLQJ� ZKHQ ZH UHIHU WR WKH OLIH�VSDQ RI WKH SOD\HUV� ZH LJQRUH WKH VSHFLDO VWDWXV RI 3OD\HU

����� 7KLV VKRXOG FDXVH QR FRQIXVLRQ�

7KH REYLRXV DSSOLFDWLRQ RI WKLV VHWXS LV WR nUPV RU RWKHU RUJDQL]DWLRQV FRQWUROOHG E\

PDQDJHUV� (DFK PDQDJHU
V WHQXUH LV VKRUW� ZKLOH WKH RUJDQL]DWLRQ OLYHV RQ LQ WKH G\QDVWLF

�



VHWWLQJ� )RU QRZ� ZH DVVXPH WKDW SUHIHUHQFHV RI FXUUHQWO\ OLYHG LQGLYLGXDOV GR QRW H[WHQG

EH\RQG WKHLU OLIHWLPHV �H�J�� D PDQDJHU GRHV QRW FDUH ZKDW KDSSHQV WR WKH nUP DIWHU KH OHDYHV

LW�� 7KLV DVVXPSWLRQ ZLOO EH PRGLnHG ODWHU RQ� +HQFH� HDFK SOD\HU WULHV WR PD[LPL]H KLV RZQ

DYHUDJH SD\Rm DFURVV KLV OLIH WLPH� ,W LV DVVXPHG WKDW WKHUH LV QR GLVFRXQWLQJ� $ SOD\HU ZKR

UHFHLYHV D VHTXHQFH RI VWDJH SD\RmV �X�� X�� � � � � X7 �� KDV D SD\Rm JLYHQ E\

�

7

7;
W �

XW�

,Q ZKDW IROORZV� ZH FKDUDFWHUL]H SD\RmV VXVWDLQDEOH E\ HTXLOLEULD RI WKH JDPH� ,Q WKH FDVH

ZKHUH SOD\HUV KDYH IXOO PHPRU\� WKHVH HTXLOLEULD DUH VXEJDPH SHUIHFW HTXLOLEULD� +RZHYHU�

ZKHQ PHPRU\ LV OLPLWHG� WKH QDWXUDO H[WHQVLRQ RI VXEJDPH SHUIHFWLRQ LV FDSWXUHG E\ WKH

VHTXHQWLDO HTXLOLEULXP FRQFHSW�

2�� A�i �ihuiU|*) �Mtih�@M*i �@t|

7KLV VXEVHFWLRQ SUHVHQWV D EHQFKPDUN VLWXDWLRQ ZKLFK KDV EHHQ VWXGLHG HOVHZKHUH� :H

DVVXPH WKDW WKH IXOO KLVWRU\ RI SOD\ LV DYDLODEOH WR HDFK LQGLYLGXDO XSRQ HQWU\ LQWR WKH JDPH�

)RUPDOO\� IRU W  �� �� � � �� D SHULRG W EHKDYLRU KLVWRU\ LV D WXSOH KW s �}�� }�� � � � � }Wb�� RI

DFWLRQ SURnOHV REVHUYHG E\ WLPH W�� 7KH QXOO KLVWRU\ LV GHQRWHG E\ K�� 7KH VHW RI SHULRG W

EHKDYLRU KLVWRULHV LV JLYHQ E\ +W� DQG OHW +  >�W �+
W GHQRWLQJ WKH FROOHFWLRQ RI DOO �nQLWH�

EHKDYLRU KLVWRULHV�

)RU VLPSOLFLW\� ZH ZLOO DVVXPH WKDW LQGLYLGXDOV KDYH DFFHVV WR D SXEOLF UDQGRPL]LQJ GHYLFH

VR WKDW WKH\ PD\ XVH FRUUHODWHG VWUDWHJLHV LQ HDFK SHULRG� +RZHYHU� ZH RPPLW WKH QRWDWLRQ

ZKLFK FDUULHV DORQJ WKH UHDOL]DWLRQ RI WKLV GHYLFH LQ HDFK SHUVRQ
V EHKDYLRU VWUDWHJ\� 6LQFH

HDFK LQGLYLGXDO LQ D RUJDQL]DWLRQ FRQGLWLRQV KLV EHKDYLRU RQ D KLVWRU\ ZKRVH SDWK OHQJWK LV

GLVWLQFW IURP WKDW RI DQ\ RWKHU LQGLYLGXDO LQ WKH RUJDQL]DWLRQ� WKHUH LV QR ORVV RI JHQHUDOLW\

LQ GHnQLQJ D EHKDYLRU VWUDWHJ\ RI SOD\HU L�N� WR EH D IXQFWLRQ IL � + � c�6L�� ZKLFK

LV LQGHSHQGHQW RI LQGH[ N� /HW I  �I�� I��� /HW I�K�  �I��K�� I��K��� $ SURnOH� I � RI

VWUDWHJLHV LV D 6XEJDPH 3HUIHFW HTXLOLEULXP �63(� RI WKH 2/* JDPH LI� IRU HDFK L�N�� �L  

�� �� N  �� �� � � ��� DQG DIWHU HYHU\ KLVWRU\ KW ZLWK W  7L�Nb�� � �� � � � � 7L�N�� VWUDWHJ\ IL
PD[LPL]HV

�

7

7L�N�;
~ W

X~L � I�K
~� �

�:H DVVXPH KHUH WKDW SOD\HUV
 PL[HG VWUDWHJLHV DUH REVHUYHG� +RZHYHU� ZH FRXOG MXVW DV HDVLO\ UHOD[ WKLV
UHTXLUHPHQW DQG DVVXPH REVHUYDELOLW\ RI RQO\ SXUH DFWLRQ SURnOHV�

�



JLYHQ IM� M � L� )LQDOO\� ZH ZLOO VD\ WKDW D SD\Rm Y LV VXVWDLQHG E\ D VWDWLRQDU\ 63( SURnOH

I LI IRU HDFK LQGLYLGXDO L�N��

YL  
�

7

7L�N�;
~ 7L�Nb����

X~L � I�K
~� �

7KH IROORZLQJ )RON 7KHRUHP DSSOLHG WR 2/* JDPHV KDV EHHQ SURYHG E\ .DQGRUL ������ DQG

6PLWK �������

A�iLhi4 � �)RON 7KHRUHP IRU 2/* *DPHV� *LYHQ D VWDJH JDPH *� FRQVLGHU DQ 2/* JDPH

ZLWK SHUIHFW REVHUYDWLRQ� )RU DOO � ! � DQG DOO Y � 9 � WKHUH H[LVWV 7 VXFK WKDW IRU DOO 7 w 7 �

DQ\ Y� � 9 VXFK WKDW MY b Y�M � � LV VXVWDLQHG E\ D VWDWLRQDU\ 63( RI WKLV 2/* JDPH�

.DQGRUL SURYLGHV WKH HVVHQWLDO LQWXLWLRQ� HTXLOLEULD LQ 2/* JDPHV PD\ EH XQGHUVWRRG

DV D VHTXHQFH RI nQLWHO\ JDPHV UHSHDWHG JDPHV ZLWK ERQGLQJ� (DFK LQGLYLGXDO UHFHLYHV

D FRQWLQJHQW UHZDUG DW WKH HQG RI KLV OLIH LQ H[FKDQJH IRU KLV FRRSHUDWLRQ HDUOLHU RQ� $

FRPSOHWH YHUVLRQ RI WKH SURRI PD\ EH IRXQG LQ .DQGRUL �������

2�e A�i N?LMtih�@M*i �@t|

6XSSRVH QRZ WKDW HDFK SOD\HU FDQQRW REVHUYH WKH KLVWRU\ RI SOD\ EHIRUH KH MRLQV WKH JDPH�

7KLV LV D QDWXUDO DVVXPSWLRQ VLQFH� E\ GHnQLWLRQ� WKLV SOD\HU ZDV QRW DURXQG WR GLUHFWO\

ZLWQHVV RI HYHQWV WKDW RFFXUUHG EHIRUH KLV HQWU\� ,Q VXFK D JDPH� 3OD\HU L�N�
V VWUDWHJ\ LV

FRQGLWLRQHG RQO\ RQ KLV SHUVRQDO KLVWRU\� 7KH SHUVRQDO KLVWRU\ RI LQGLYLGXDO L�N� FRQVLVWV RI

WKH SDWK RI HYHQWV WKDW RFFXUUHG DIWHU L�N�
V HQWU\� )RUPDOO\� IRU DQ\ LQWHJHU W ! 7L�Nb�� � ��

WKH SHUVRQDO KLVWRU\ RI L�N� DW GDWH W LV GHQRWHG E\

KWL�N� s � }
7L�Nb����� }7L�Nb����� � � � � }Wb� ��

,I W LV WKH HQWU\ GDWH RI L�N�� L�H�� LI W  7L�Nb�� � �� WKHQ L�N� FRQGLWLRQV RQ WKH QXOO KLVWRU\

K� VR WKDW +
7L�Nb����

L�N�  IK�J��� )RU W w 7L�Nb�� � �� OHW +
W
L�N� GHQRWH WKH VHW RI DOO GDWH W

SHUVRQDO KLVWRULHV � DQG OHW

+L�N� s >Ww7L�Nb����
+W

L�N�

GHQRWH WKH VHW RI DOO SHUVRQDO KLVWRULHV IRU L�N�� $ EHKDYLRU VWUDWHJ\ QRZ PDSV RQO\ IURP

WKH LQGLYLGXDO
V SHUVRQDO KLVWRULHV� OHW JL�N� � +L�N� � c�6L� GHQRWH WKH EHKDYLRU VWUDWHJ\ RI

LQGLYLGXDO L�N� ZKHQ RQO\ HYHQWV GXULQJ L�N�
V OLIHWLPH DUH REVHUYDEOH WR KLP�

��2XU QRWDWLRQ DOORZV IRU KLVWRULHV WKDW H[FHHG WKH OHQJWK RI LQGLYLGXDO L�N�
V OLIHWLPH� 7KLV LV PHUHO\ IRU
QRWDWLRQDO FRQYHQLHQFH� ,W FOHDUO\ KDV QR FRQVHTXHQFH IRU WKLV LQGLYLGXDO
V EHKDYLRU LQ WKH JDPH�

�



:H REVHUYH WKDW XQGHU WKH VWDWHG K\SRWKHVLV WKDW SOD\HUV ODFN PHPRU\ EHIRUH WKHLU HQWU\�

WKH )RON 7KHRUHP SURSHUW\ IDLOV WR KROG LQ VRPH JDPHV� &RQVLGHU� IRU H[DPSOH� WKH 2/*

JDPH RI 3ULVRQHUV
 'LOHPPD LQ 7DEOH � LQ WKH ,QWURGXFWLRQ� ,Q WKLV JDPH� 3OD\HU ��N� KDV

DQ LQFHQWLYH WR WDNH ' LQ WKH ODVW SHULRG RI KLV OLIH� L�H�� JL�N��K
7L�N��  �' ZKHUH �' LV WKH

PL[HG VWUDWHJ\ WKDW SODFHV IXOO PDVV RQ '� 6LQFH 7L�N� LV WKH ODVW SHULRG RI KLV OLIH� KH GRHV

QRW KDYH WR ZRUU\ DERXW IXWXUH SXQLVKPHQW� ,Q DGGLWLRQ WR WKLV EHKDYLRU� 3OD\HU ��N� KDV DQ

LQFHQWLYH WR WDNH ' LQ WKH �N7 �WK SHULRG� 7KLV LV EHFDXVH WKLV GHIHFWLRQ LV QRW REVHUYHG E\

WKH QH[W JHQHUDWLRQ RI WKH RSSRQHQW� DQG WKHUHIRUH� GHVSLWH WKDW VKH ZLOO OLYH IRU DQRWKHU 7 �

SHULRGV� VKH GRHV QRW KDYH WR ZRUU\ DERXW IXWXUH SXQLVKPHQW� HLWKHU� 7KXV� LQ WKH �N7 �WK

SHULRG RI 3OD\HU �
V OLIHWLPH� QHLWKHU SOD\HU ZLOO WDNH &�

2QFH ZH HVWDEOLVK WKLV UHVXOW� ZH VLPSO\ XQUDYHO WKHLU VWUDWHJLHV� ,Q WKH �N7 b ��WK

SHULRG� WKH\ KDYH QR LQFHQWLYH WR WDNH & VLQFH QHLWKHU SXQLVKPHQW QRU UHZDUG LV H[SHFWHG LQ

WKH IXWXUH SHULRGV� DQG VR RQ� +HQFH� WKH RQO\ HTXLOLEULXP LQ WKLV JDPH ZLWK QR REVHUYDELOLW\

LV WKH RQH LQ ZKLFK DOO WKH SOD\HUV LQ ERWK RUJDQL]DWLRQV UHSHDW ' IRUHYHU���

*HQHUDOO\� WKH VHW RI 63( FRLQFLGHV ZLWK WKDW RI D nQLWHO\ UHSHDWHG JDPH ZKRVH GXUDWLRQ

LV WKH VDPH DV WKH OHQJWK RI ?RYHUODS� EHWZHHQ SOD\HUV�

A�iLhi4 2 *LYHQ D VWDJH JDPH *� FRQVLGHU D �WZR�SOD\HU� 2/* JDPH LQ ZKLFK QR LQGLYLG�

XDO REVHUYHV SOD\ EHIRUH KH HQWHUV� 7KHQ LQ DQ\ 63( �VWDWLRQDU\ RU QRW�� WKH SOD\ EHJLQQLQJ

LQ SHULRGV 7��N��� �UHVS� 7��N��� � DQG HQGLQJ LQ SHULRGV 7��N� �UHVS� 7��N���� � N  �� �� � � ��

FRLQFLGHV ZLWK WKDW RI DQ 63( RI D 7 ��SHULRG nQLWHO\ UHSHDWHG JDPH�

,W LV OHIW XQVWDWHG� EXW FOHDU WKDW IRU N  �� WKH SOD\ IRU WKH LQLWLDO JHQHUDWLRQ FRLQFLGHV

ZLWK D 7 �SHULRG nQLWHO\ UHSHDWHG JDPH�

�hLLu &RQVLGHU DQ LQGLYLGXDO� VD\ ��N�� FXUUHQWO\ OLYLQJ ZKHQ D QHZ LQGLYLGXDO ��N� HQWHUV�

7KHVH WZR LQGLYLGXDOV VKDUH 7 � SHULRGV RI OLIH WRJHWKHU� 6LQFH ��N� FDQQRW REVHUYH KLVWRU\

SULRU WR KHU HQWU\� KHU VWUDWHJ\ LQ SHULRG 7��Nb�� � � LV J��N��K
��� 7KDW LV� KHU VWUDWHJ\ LV

QRQ�FRQWLQJHQW� &OHDUO\� LQGLYLGXDO ��N� FDQQRW JDLQ E\ WDLORULQJ KLV VWUDWHJ\ WR DFWLRQV WKDW

RFFXU EHIRUH ��N�
V HQWU\ GDWH� $W WKH VDPH WLPH� VLQFH ��N � �� FDQQRW REVHUYH WKH KLVWRU\

RI SOD\ SULRU WR KLV HQWU\� ��N� FDQQRW JDLQ E\ WDLORULQJ KHU VWUDWHJ\ WR DFWLRQV WKDW RFFXU

EHIRUH ��N���
V HQWU\ GDWH� +HQFH� DFWLRQV IURP 7��Nb���� WR 7��N� PXVW FRQVWLWXWH DQ 63(

RI D JDPH ZKRVH OHQJWK LV 7��N� b 7��Nb��  7 �� `

��7KH KDUVK RXWFRPH RI WKLV SDUWLFXODU FRXQWHUH[DPSOH FDQ EH PLWLJDWHG E\ LQFUHDVLQJ WKH QXPEHU RI
SOD\HUV� HDFK RI ZKLFK HQWHUV DV\QFKURQRXVO\� ,Q WKLV FDVH� WKH JDLQ WR GHYLDWLQJ LQ WKH SHQXOWLPDWH SHULRG
RI RQH
V OLIH LV EDODQFHG E\ WKH SXQLVKPHQW RQH LQFXUV LQ WKH ODVW SHULRG LQoLFWHG E\ WKRVH ZKR REVHUYHG WKH
SULRU GHIHFWLRQ�

��
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7KLV VHFWLRQ FRQVLGHUV 2/* JDPHV LQ ZKLFK LQIRUPDWLRQ WUDQVPLVVLRQ LV DYDLODEOH IURP RQH

JHQHUDWLRQ WR WKH QH[W� $W WKH HQG RI RQH
V OLIH� RQH GLVVHPLQDWHV D SLHFH RI LQIRUPDWLRQ�

ZKLFK LV UHFHLYHG E\ KLV VXFFHVVRU DV ZHOO DV KLV RSSRQHQW� /HW 0 EH D PHVVDJH VSDFH� :H

DVVXPH WKDW + |0 � L�H�� RQH FDQ GHVFULEH DQ\ KLVWRU\ YLD KLV PHVVDJH�

7KH VHW RI KLVWRULHV DV ZHOO DV WKH VHWV RI SHUVRQDO KLVWRULHV DUH PRGLnHG DFFRUGLQJO\� ,Q

SDUWLFXODU� WKH VHW RI SHUVRQDO KLVWRULHV RI 3OD\HU L�N� DW WLPH W w 7L�Nb���� LV QRZ JLYHQ E\

x+W
L�N�  

�!�
!�

0 d+W
L�N� LI W � L�N b �� � 7 ��

0 d0 d+W
L�N� LI W ! L�N b �� � 7 ��

ZKHUH LQ xKWL�N�  �P�P��KWL�N�� �
x+W
L�N� ZKHQ W ! L�N b �� � 7 �� ZKHQ P LV WKH PHVVDJH KH

REWDLQV IURP KLV SUHGHFHVVRU� DQG ZKHQ P� LV WKH PHVVDJH UHFHLYHG IURP KLV RSSRQHQW LQ WKH

PLGGOH RI KLV OLIHWLPH� 7KH EHKDYLRU VWUDWHJ\ JL�N� LV H[WHQGHG WR WKHVH KLVWRULHV�PHVVDJHV

DFFRUGLQJO\�

$ UHSRUWLQJ VWUDWHJ\ E\ DQ LQGLYLGXDO L�N� LV D IXQFWLRQ xL�N� WKDW PDSV IURP KLVWRULHV

LQ WKH ODVW SHULRG RI L�N�
V OLIHWLPH WR PHVVDJHV� :H ZULWH xL�N��xK�  P WR GHQRWH WKDW WKH

LQGLYLGXDO VHQGV PHVVDJHP JLYHQ KLVWRU\ xK � x+
7L�N�

L�N� �ZH GURS VXEVFULSWV L�N� RQ xK ZKHQHYHU

WKH PHDQLQJ LV FOHDU�� $ VWUDWHJ\ SURnOH LV D VHTXHQFH RI EHKDYLRU DQG UHSRUWLQJ VWUDWHJLHV

IRU HDFK LQGLYLGXDO LQ HDFK RUJDQL]DWLRQ�

�J� x� s I�J��N�� x��N��� �J��N�� x��N��J�

6LQFH WKH OLPLWHG REVHUYDELOLW\ HQYLURQPHQW LQGXFHV D JDPH RI LQFRPSOHWH LQIRUPDWLRQ� LW LV

DSSURSULDWH WR FRQVLGHU VHTXHQWLDO HTXLOLEULD RI WKH JDPH� $ VHTXHQWLDO HTXLOLEULXP LV D SDLU

�J� x� IRU ZKLFK HDFK LQGLYLGXDO SOD\V D EHVW UHVSRQVH DIWHU YHU\ SHUVRQDO KLVWRU\� DQG SOD\HUV


EHOLHIV EH FRQVLVWHQW���

,Q WKH QH[W VXEVHFWLRQV� ZH nUVW FRQVLGHU WKH FDVH LQ ZKLFK WUDQVPLVVLRQ LV FRVWOHVV� WKHQ

SURFHHG WR WKH FDVH RI FRVWO\ WUDQVPLVVLRQ� :H VKRZ WKDW WKH LPSOLFDWLRQV DUH VWDUNO\ GLmHUHQW

LQ HDFK FDVH�

��&RQVLVWHQF\ UHTXLUHV WKDW SOD\HUV
 EHOLHIV EH OLPLWV RI VHTXHQFHV RI EHOLHIV WKDW ��� SODFH SRVLWLYH SURED�
ELOLW\ RQ DOO LQIRUPDWLRQ VHWV� DQG ��� IROORZ %D\HV 5XOH�

��
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,Q WKLV FDVH� DQ LQGLYLGXDO ZKR FRPPXQLFDWHV WR KLV VXFFHVVRU LV FOHDUO\ LQGLmHUHQW EHWZHHQ

DQ\ SDLU RI PHVVDJHV� IRU WKH FRPPXQLFDWLQJ LQGLYLGXDO� WKHUH LV QHLWKHU FRVW RI VHQGLQJ D

PHVVDJH QRU LV WKHUH DQ DOWUXLVWLF PRWLYH IDYRULQJ FHUWDLQ FRQWLQXDWLRQV RYHU RWKHUV LQ WKH

JDPH DIWHU KH OHDYHV� 7KHUHIRUH� KH KDV QR LQFHQWLYH QRW WR KRQHVWO\ UHSRUW WKH SDVW KLVWRU\

LQFOXGLQJ ZKDW KH REVHUYHG LQ KLV OLIH WLPH DV ZHOO DV WKH PHVVDJH KH UHFHLYHG E\ KLV RZQ

SUHGHFHVVRU �XQOHVV KH LV LQ WKH nUVW JHQHUDWLRQ��

7R VHH H[SOLFLWO\ KRZ FRPPXQLFDWLRQ ZRUNV LQ WKH OLPLWHG REVHUYDELOLW\ ZRUOG� FRQVLGHU

RQFH DJDLQ WKH UHSHDWHG 3ULVRQHUV
 'LOHPPD LQ 7DEOH �� ,Q WKH JDPH ZLWK FRVWOHVV FRPPX�

QLFDWLRQ ZLWK I&�'J �0 � WKHUH H[LVWV D 6HTXHQWLDO HTXLOLEULXP LQ ZKLFK HYHU\ SOD\HU WDNHV

D JULP WULJJHU�OLNH VWUDWHJ\ �J� x�� ZKLFK LV JLYHQ E\� IRU HDFK LQGLYLGXDO L�N�� XVLQJ SXUH

VWUDWHJLHV�

JL�N��xK
W�  

�!!!!!�
!!!!!�

& LI >W � 7L�N� � 7 �� DQG xKW  �P�KWL�N�� FRQWDLQV QR '@ RUK
W ! 7L�N� � 7 �� DQG xKW  �P�P��KWL�N�� FRQWDLQV QR '

L
�

' RWKHUZLVH�

���

DQG

xL�N��P�P��}�  

�!�
!�

& LI xK  �P�P�� t� FRQWDLQV QR '�

' RWKHUZLVH�
���

5RXJKO\� WKH SOD\HUV SOD\ & DV ORQJ DV WKHUH LV QR ?'� LQ HLWKHU REVHUYHG SOD\ RU LQ

DQ\ PHVVDJH� 3OD\HUV SOD\ ?'� RWKHUZLVH� :LWK FRVWOHVV PHVVDJHV� D SOD\HU FDQ EH DVVXUHG

WKDW KLV ULYDO ZLOO EH SXQLVKHG LQ WKH SHULRGV SDVW KLV OLIHWLPH� VKRXOG KLV ULYDO GHIHFW� 0RUH

JHQHUDOO\� LW LV FOHDU WKDW WKH QDWXUDO H[WHQVLRQ RI 7KHRUHP � KROGV IRU WKLV FDVH�

A�iLhi4 � *LYHQ D VWDJH JDPH *� FRQVLGHU DQ 2/* JDPH LQ ZKLFK ��� HDFK LQGLYLGXDO

FDQQRW REVHUYH SDVW SOD\ EHIRUH KLV HQWU\ LQWR WKH JDPH� DQG ��� XSRQ KLV H[LW� HDFK LQGLYLGXDO

LQ D RUJDQL]DWLRQ FRPPXQLFDWHV SXEOLFO\ DQG FRVWOHVVO\ WR KLV VXFFHVVRU� 7KHQ� IRU DOO � ! �

DQG DOO Y � 9 � WKHUH H[LVWV 7 VXFK WKDW IRU DOO 7 w 7 � DQ\ Y� � 9 VXFK WKDW MY b Y�M � � LV

VXVWDLQHG E\ D VWDWLRQDU\ VHTXHQWLDO HTXLOLEULXP ZLWK WUXWKIXO FRPPXQLFDWLRQ�

��



1RWH WKDW� DW WKH VDPH WLPH� KRZHYHU� WKHUH LV QR VWULFW LQFHQWLYH WR KRQHVWO\ UHSRUW WKH

SDVW KLVWRU\� 7KHUHIRUH� ZLWK FRVWO\ FRPPXQLFDWLRQ� QR PDWWHU KRZ VPDOO WKH FRVW� WKH HTXLY�

DOHQFH EHWZHHQ D SHUIHFWO\ REVHUYDEOH SDVW� DQG DQ XQREVHUYDEOH RQH ZLWK FRPPXQLFDWLRQ

EUHDNV GRZQ��� 7KLV OHDGV XV WR H[DPLQH WKH QH[W FDVH�

��2 �Lt|*) �L44�?�U@|�L?

,I FRPPXQLFDWLRQ LV FRVWO\� WKHQ WKH )RON 7KHRUHP QHHG QRW KROG� 7KLV LV WUXH HYHQ LI WKH

FRVW LV DUELWUDULO\ VPDOO� 6XSSRVH WKDW WKH FRVW FL�N��P� IRU LQGLYLGXDO L�N� ZKR VHQGV PHVVDJH

P HQWHUV DGGLWLYHO\ LQWR KLV SD\Rm� ,Q SDUWLFXODU� VXSSRVH WKDW WKHUH LV D XQLTXH PHVVDJH

Pe IRU ZKLFK FL�N��P
e� � FL�N��P� IRU DOO RWKHU P� 0HVVDJH P

e PD\ FRUUHVSRQG WR WKH FKRLFH

RI VHQGLQJ QR PHVVDJH� 7KHQ D SUHGHFHVVRU KDV D VWULFW LQFHQWLYH WR VHQG WKLV OHDVW FRVWO\

PHVVDJH� %XW LI WKLV PHVVDJH LV DOZD\V VHQW� WKHQ ZH DUH EDFN WR WKH FDVH ZKHQ WKH SDVW LV

XQREVHUYHG�

e �@? �*|h��t4 Oi*Tq

,I FRPPXQLFDWLRQ LV FRVWO\� WKHQ WKH RQO\ UHDVRQ DQ LQGLYLGXDO PLJKW EH ZLOOLQJ WR FRPPXQL�

FDWH ZLWK KLV VXFFHVVRU LV LI KH KDV VRPH SHUVRQDO VWDNH LQ GRLQJ VR� ,W LV QDWXUDO WR FRQVLGHU

WKDW WKH FRQQHFWLRQ EHWZHHQ LQGLYLGXDOV LQ D RUJDQL]DWLRQ EH PRUH WKDQ MXVW KDYLQJ LGHQ�

WLFDO SUHIHUHQFHV� :H H[DPLQH KRZ WKLQJV FKDQJH ZKHQ HDFK LQGLYLGXDO LQ WKH RUJDQL]DWLRQ

FDUHV DERXW KLV VXFFHVVRUV� &DQ D OLWWOH LQWHUJHQHUDWLRQDO DOWUXLVP KHOS LQ IDFLOLWDWLQJ VRFLDO

FRRSHUDWLRQ" 7KH DQVZHU GHSHQGV RQ ZKHWKHU WKH HTXLOLEULXP FDQ EH WDLORUHG WR WKH GHJUHH

RI DOWUXLVP WKDW H[LVWV�

e�� � A�iLhi4 @?_ @? , @4T*i

/HW p � ��� �� EH D ZHLJKW WKDW DQ LQGLYLGXDO SOD\HU SODFHV RQ WKH SD\RmV RI IXWXUH JHQHUDWLRQV

LQ WKH RUJDQL]DWLRQ� 7KHUHIRUH� LI WKH LWK RUJDQL]DWLRQ DWWDLQV WKH SD\Rm VWUHDP �X�L � X
�
L � � � ���

WKHQ WKH ZHLJKWHG DYHUDJH SD\Rm RI 3OD\HU L�N� LV QRZ GHnQHG WR EH

��b p�
�;
� N

p�bN
�

7

�
�

7L���;
W 7L��b����

XWL b FL����P�

�
� � ���

��5HFDOO WKDW ?FKHDS WDON� GRHV QRW LPSO\ WKDW PHVVDJHV DUH QHFHVVDULO\ FRVWOHVV� 0HVVDJHV PD\� LQ IDFW�
EH FRVWO\ DV ORQJ DV WKH FRVWV GR QRW FRUUHODWH ZLWK WKH VHQGHU
V SULYDWH LQIRUPDWLRQ�

��



%HORZ� ZH VWDWH DQG SURYH D )RON 7KHRUHP IRU WKH JDPH ZLWK DOWUXLVP SUHIHUHQFHV JLYHQ

E\ ���� SURYLGHG WKDW FRPPXQLFDWLRQ FRVWV DUH QRW WRR ODUJH� +RZHYHU� WKH DUJXPHQW LV QRW

VR VLPSOH DV WR EH DEOH WR H[WHQG RXU SUHYLRXV UHVXOW� ,Q WKH 7KHRUHP� OHW F GHQRWH WKH

GLmHUHQFH EHWZHHQ WKH OHDVW FRVWO\ DQG VHFRQG OHDVW FRVWO\ PHVVDJHV�

A�iLhi4 e 6XSSRVH WKDW WKH VWDJH JDPH * LV RI IXOO GLPHQVLRQ� L�H�� LQW�9 � � � ZKHUH

LQW�9 � LV WKH LQWHULRU RI 9 � )RU DOO � ! �� DOO Y � 9 � DOO Ye � LQW�9 � ZLWK MY b YeM � �� IRU

DOO p � ��� ��� DQG DOO F � >�� pq@� WKHUH H[LVWV 7 VXFK WKDW IRU DOO 7 w 7 � Y� LV DWWDLQHG E\ D

VWDWLRQDU\ VHTXHQWLDO HTXLOLEULXP RI WKLV 2/* JDPH�

+HQFH� ZLWK WKH LQWURGXFWLRQ RI DOWUXLVP� WKH )RON 7KHRUHP FDQ RQFH DJDLQ EH VDOYDJHG�

$V EHIRUH� WKLV )RON 7KHRUHP UHTXLUHV WKDW LQGLYLGXDOV
 OLIHWLPHV EH ORQJ HQRXJK� ,W DOVR

UHTXLUHV WKDW� IRU D JLYHQ GHJUHH RI DOWUXLVP �GHWHUPLQHG E\ p�� FRPPXQLFDWLRQ FRVWV EH

VXpFLHQWO\ VPDOO� $OWHUQDWLYHO\� ZH FRXOG MXVW DV HDVLO\ KDYH UHTXLUHG WKDW IRU D JLYHQ FRP�

PXQLFDWLRQ FRVW� WKH GHJUHH RI DOWUXLVP� p� EH VXpFLHQWO\ ODUJH���

2Q RQH OHYHO� 7KHRUHP � PD\ QRW DSSHDU VXUSULVLQJ� 6LQFH DOWUXLVP H[WHQGV WKH WLPH

KRUL]RQ RI LQGLYLGXDOV LQ WKH JDPH� RQH PLJKW WKLQN WKDW WKH DGGLWLRQ RI DOWUXLVP FDQ GR

QR GDPDJH WR DQ H[LVWLQJ HTXLOLEULXP RI WKH JDPH� )RU H[DPSOH� LQ D VWDQGDUG� LQnQLWHO\

UHSHDWHG 3ULVRQHU
V 'LOHPPD JDPH� WKH JULP�WULJJHU ZKLFK VXVWDLQV PXWXDO FRRSHUDWLRQ DW

VRPH GLVFRXQW IDFWRU p DOVR UHPDLQV DQ HTXLOLEULXP DW KLJKHU �PRUH SDWLHQW� GLVFRXQW IDFWRUV

DV ZHOO� +RZHYHU� LQ 2/* JDPHV� H[WHQGLQJ WKH WLPH KRUL]RQ YLD DOWUXLVP QHHG QRW SUHVHUYH

HTXLOLEULD�

$JDLQ FRQVLGHU WKH 3ULVRQHU
V 'LOHPPD JDPH DQG WKH JULP�WULJJHU�OLNH VWUDWHJ\ SURnOH

GHnQHG E\ HTXDWLRQV ��� DQG ��� LQ 6HFWLRQ ���� :KHQ FRPPXQLFDWLRQ LV FRVWOHVV� WKLV VWUDW�

HJ\ SURnOH VXVWDLQV PXWXDO FRRSHUDWLRQ LQ 3ULVRQHU
V 'LOHPPD� :LWK DOWUXLVWLF SUHIHUHQFHV�

KRZHYHU� WKLV VWUDWHJ\ SURnOH LV QRW DQ HTXLOLEULXP�

)URP WKLV VWUDWHJ\ SURnOH� DQ LQGLYLGXDO� VD\� ��N� KDV DQ LQFHQWLYH WR GHYLDWH LQ WKH

ODVW GD\ RI KLV RSSRQHQW
V� L�H�� ��N���
V OLIH� 7R VHH WKHUH LV VXFK DQ LQFHQWLYH� VXSSRVH WKDW

��N� WDNHV ' DW WLPH 7��Nb��� 7KHQ 3OD\HU ��N b ��
V EHVW UHVSRQVH LV QR ORQJHU VHQGLQJ D

WUXWK�WHOOLQJ PHVVDJH WR KHU VXFFHVVRU� 7KH UHDVRQ LV WKDW LI VKH GRHV� WKHQ WKH VXEVHTXHQW

RXWFRPH ZLOO EH WKH UHSHWLWLRQ RI '� ZKLOH LI VKH GRHV QRW DQG UHSRUWV & LQVWHDG� WKHQ

WKH VXEVHTXHQW RXWFRPH ZLOO EH & IRUHYHU� 7KHUHIRUH� WKLV VWUDWHJ\ SURnOH LV QR ORQJHU D

VHTXHQWLDO HTXLOLEULXP�

��:H REVHUYH WKDW ZKLOH RXWJRLQJ PDQDJHUV RI nUPV DUH QRW REYLRXV FDQGLGDWHV IRU VXFK DOWUXLVP� VHYHUHQFH
SDFNDJHV� ZKLFK FRPPRQO\ LQFOXGH FRPSDQ\ VWRFN DQG YDULRXV FRQWLQJHQF\ FODXVHV DUH RIWHQ VWUXFWXUHG WR
LQGXFH SUHIHUHQFHV RI WKH IRUP ����

��



7KXV� LQ DQ HTXLOLEULXP ZLWK JL�N�
V LQWDFW� LW KDV WR EH WKH FDVH WKDW xL�N�
V EH PRGLnHG

VR WKDW xL�N��K�  &� L�H�� HDFK SOD\HU KDV DQ LQFHQWLYH WR ZKLWHZDVK WKH SDVW� %XW LI WKLV

LV WKH FDVH� WKHQ QR VDQFWLRQ SUHYHQWV D SOD\HU IURP GHYLDWLQJ WR ' LQ WKH ODVW GD\ RI KLV

RSSRQHQW
V OLIH� 2QFH ZH HVWDEOLVK WKLV IDFW� E\ LQGXFWLRQ QR RQH KDV DQ LQFHQWLYH WR WDNH &

DW DQ\ GDWH� &RRSHUDWLRQ LV WKHUHIRUH GHVWUR\HG�

7KH DERYH H[DPSOH VXJJHVWV WKDW LI DOWUXLVP LV WR EH EHQHnFLDO� HTXLOLEULD PXVW KDYH D

VSHFLDO VWUXFWXUH� ,QGHHG� ZH WKLQN WKH VWUXFWXUH RI LQGHSHQGHQW LQWHUHVW� )RU WKLV UHDVRQ�

ZH GHYRWH FRQVLGHUDEOH DWWHQWLRQ WR GHVFULELQJ DQG PRWLYDWLQJ UHTXLVLWH LQFHQWLYHV PRUH

FDUHIXOO\�

e�2 A�i ,^��*�Mh��4 �*}Lh�|�4G wL}�U @?_ 5|h�U|�hi

,Q ZKDW IROORZV� ZH FRQVWUXFW DQ DOJRULWKP ZKLFK� IRU DQ\ Y � LQW�9 �� SURGXFHV D 6HTXHQWLDO

HTXLOLEULXP WKDW DSSUR[LPDWHO\ VXVWDLQV Y JLYHQ WKH DSSURSULDWH FKRLFHV RI 7 DQG F�

%HIRUH WKH IRUPDO GHVFULSWLRQ� LW LV ZRUWK ORRNLQJ DW WKH QDWXUH RI WKH LQFHQWLYHV WKDW

PXVW EH DFFRXQWHG IRU LQ DQ\ HTXLOLEULXP� ,W LV ZHOO NQRZQ WKDW LQ DQ\ JDPH ZLWK SULYDWH

LQIRUPDWLRQ� HTXLOLEULD FRPH LQ WZR YDULHWLHV� 7KHUH DUH WKH VR�FDOOHG 3HUIHFW 3XEOLF HTXLOLEULD

�33(�� DQG WKHQ WKHUH LV HYHU\WKLQJ HOVH� 3HUIHFW 3XEOLF HTXLOLEULD DUH VHTXHQWLDO HTXLOLEULD

ZKLFK UHO\ H[FOXVLYHO\ RQ SXEOLF VLJQDOV� 7KRXJK WKH UHOLDQFH RQ RQO\ SXEOLFO\ DYDLODEOH

LQIRUPDWLRQ UHVWULFWV VRPH SRWHQWLDO RSWLRQV IRU WKH SOD\HUV� WKH YLUWXH RI 33( LV WKDW LW LV

D PRUH DWWUDFWLYH VRFLDO QRUP IRU VRFLHW\ VLQFH DOO SOD\HUV
 LQIHUHQFHV DERXW WKH IXWXUH SOD\

SDWK DUH DOZD\V WKH VDPH� 7KH HTXLOLEULXP ZH FRQVWUXFW LV D 33(� :H WKLQN RXU FRQVWUXFWLRQ

EHORZ LV ?FDQRQLFDO� LQ WKH VHQVH WKDW LW FRQWDLQV FHUWDLQ IHDWXUHV WKDW ZRXOG EH HVVHQWLDO

WR DQ\ DOJRULWKP XVHG WR SURYH D 3HUIHFW 3XEOLF )RON 7KHRUHP� :H GR QRW NQRZ JHQHUDOO\

ZKDW KDSSHQV LQ VHTXHQWLDO HTXLOLEULD WKDW DUH QRW 33(�

1RZ FRQVLGHU DQ\ JDPH VDWLVI\LQJ WKH K\SRWKHVLV RI 7KHRUHP �� 1RZ n[ Y � LQW�9 � DV

DERYH DQG n[ DQ � ! �� %\ DOORZLQJ IRU FRUUHODWHG VWUDWHJLHV� ZH FDQ FKRRVH � VPDOO HQRXJK

VR WKDW MY b YeM � � LPSOLHV Ye � LQW�9 �� &RQVLGHU VRPH SXWDWLYH HTXLOLEULXP SDLU �Je� xe�

ZKLFK VXVWDLQV Ye� :H ZRXOG OLNH WR XQGHUVWDQG WKH ORJLF RI WKH FULWLFDO LQFHQWLYH FRQVWUDLQWV

WKDW VXSSRUW �Je� xe�� 7R GR WKLV ZH JURXS WKHP DV IROORZV�

6XSSRVH WKDW DW VRPH SRLQW LQ WKH JDPH� DQ LQGLYLGXDO GHYLDWHV� )RU HDFK L� 3 GHQRWH

DQ LQWHJHU ZKLFK ZLOO EH GHnQHG PRUH SUHFLVHO\ ODWHU RQ� &DOO DQ LQGLYLGXDO ?ROG� LI KH�VKH

KDV IHZHU WKDQ 3 SHULRGV OHIW LQ KLV OLIHWLPH� )RUPDOO\� DQ LQGLYLGXDO L�N� LV ROG DW GDWH W

LI W ! 7L�N� b 3 � &DOO DQ LQGLYLGXDO ?\RXQJ� RWKHUZLVH� �1RWH WKDW WKLV FRQYHQWLRQ GLmHUV

IURP PDQ\ 2/* PRGHOV� )RU LI 7L�N� b 7 � � W � 7L�N� b 3 WKHQ ERWK SOD\HUV DUH ?\RXQJ�

��



DFFRUGLQJ WR RXU FRQYHQWLRQ GHVSLWH WKDW 3OD\HU L�N� LV ROGHU WKDQ KLV ULYDO E\ 7 � \HDUV��

1RZ LQ RUGHU IRU �Je� xe� WR VXVWDLQ Ye� WKH HTXLOLEULXP PXVW SURYLGH LQFHQWLYHV WR GHWHU WKUHH

W\SHV RI GHYLDWLRQV�

q <RXQJ LQGLYLGXDO FKHDWV DQRWKHU \RXQJ LQGLYLGXDO

q <RXQJ FKHDWV ROG

q 2OG FKHDWV \RXQJ

&RQVLGHU WKH nUVW W\SH RI GHYLDWLRQ� \RXQJ FKHDWV \RXQJ� ,W LV QRW KDUG WR VHH WKDW

?W\SLFDO� VDQFWLRQV XVHG LQ 2/* )RON 7KHRUHPV �ZKLFK ZH GHVFULEHG LQ WKH ,QWURGXFWLRQ�

DUH DSSOLFDEOH� 6LQFH ERWK LQGLYLGXDOV DUH ?\RXQJ� WKHUH LV SOHQW\ RI WLPH WR SXQLVK WKH

SHUSHWUDWRU� $V ZLWK ?W\SLFDO� VDQFWLRQV� WKLV HQWDLOV D ?PLQLPD[LQJ� �SXQLVKPHQW� SKDVH�

DQG D ?UHZDUG�WKH VDQFWLRQHU� SKDVH���

3URYLGLQJ GHWHUUHQFH IRU WKH QH[W WZR W\SHV RI GHYLDWLRQV LV ZKHUH WKLQJV JHW LQWHUHVWLQJ�

&RQVLGHU WKH VHFRQG W\SH RI GHYLDWLRQ� \RXQJ FKHDWV ROG� 6LQFH� E\ GHnQLWLRQ� DQ ?ROG�

LQGLYLGXDO LV DW RU FORVH WR WKH HQG RI KLV WHQXUH� KH FDQQRW SXQLVK WKH \RXQJ SHUSHWUDWRU

GLUHFWO\� ,QVWHDG KH PXVW UHO\ RQ KLV VXFFHVVRU LQ WKH G\QDVWLF RUJDQL]DWLRQ WR FDUU\ RXW WKH

SXQLVKPHQW� 7KH SXQLVKPHQW WDNHV SODFH LQ WKH QH[W JHQHUDWLRQ� +HQFH� WKH ROG LQGLYLGXDO
V

PHVVDJH PXVW UHSRUW WKH GHYLDWLRQ� $OWKRXJK FRPPXQLFDWLRQ LV FRVWO\� KH PD\ VWLOO EHQHnW

IURP VHQGLQJ WKH ULJKW PHVVDJH VLQFH KLV DOWUXLVP JLYHV KLP D VWDNH LQ WKH SOD\ RI WKH JDPH

E\ IXWXUH JHQHUDWLRQV �HYHQ LI KH LV QRW WKHUH WR ZLWQHVV LW���

%XW WKHUH LV D SUREOHP� &RPPXQLFDWLRQ LV FKHDS WDON� +HQFH� LI WKH ROG LQGLYLGXDO EHQHnWV

WRR PXFK IURP UHSRUWLQJ D GHYLDWLRQ� WKHQ KH ZLOO DOZD\V VHQG WKLV PHVVDJH� UHJDUGOHVV RI

ZKHWKHU RU QRW D GHYLDWLRQ DFWXDOO\ RFFXUUHG� 2Q WKH RWKHU KDQG� LI KLV IXWXUH EHQHnW LV

LQVXpFLHQW WR FRYHU KLV FRPPXQLFDWLRQ FRVW� WKHQ KH ZLOO QHYHU VHQG WKLV PHVVDJH HYHQ LI D

GHYLDWLRQ RFFXUV�

7R VXPPDUL]H� DQ ROG LQGLYLGXDO PXVW EH LQGLmHUHQW EHWZHHQ DQ\ RI WKH PHVVDJHV KH

PLJKW VHQG LQ DQ\ HTXLOLEULXP FRQWLQXDWLRQ� +RZHYHU� WKLV LQFHQWLYH FRQVWUDLQW QRZ UHTXLUHV

VRPH FDUH ZKHQ WKH VDQFWLRQV DUH FRQVWUXFWHG� $IWHU DOO� LQ VRPH FDVHV� SXQLVKPHQW PDNHV DOO

LQGLYLGXDOV ZRUVH Rm �VHH IRRWQRWH ���� ZKLOH LQ RWKHU FDVHV ?VDQFWLRQLQJ LV LWV RZQ UHZDUG��

$V EHIRUH� SXQLVKPHQW KDV ERWK D PLQLPD[ SKDVH� DQG D VHFRQG� ?UHZDUG WKH VDQFWLRQHU�

SKDVH� 7KH GLmHUHQFH LV� nUVW� WKDW LW EHJLQV LQ WKH QH[W JHQHUDWLRQ� VHFRQG� WKH UHZDUG WR

WKH VDQFWLRQHU LQ WKH VHFRQG SKDVH PD\ EH ZRUVH WKDQ WKH nUVW SKDVH SXQLVKPHQW LWVHOI�

�� 7KH ODWWHU LV UHTXLUHG LI� IRU H[DPSOH� XM ! XM�}
L�� L�H�� M
V SXQLVKPHQW RI L PDNHV M ZRUVH Rm WKDQ LQ

KLV RZQ SXQLVKPHQW�

��



)LQDOO\� WKHUH LV D WKLUG W\SH RI GHYLDWLRQ WR FRQVLGHU� ROG FKHDWV \RXQJ� 'HWHUULQJ WKLV

W\SH RI GHYLDWLRQ LV HYHQ PRUH SUREOHPDWLF� $V ZLWK WKH SUHYLRXV FDVH� D PHVVHQJHU PXVW EH

LQGLmHUHQW EHWZHHQ DOO W\SHV RI PHVVDJHV KH PLJKW VHQG LQ HTXLOLEULXP� 8QIRUWXQDWHO\� LQ WKLV

FDVH� WKH PHVVHQJHU �WKH ROG LQGLYLGXDO� LV DOVR WKH SHUSHWUDWRU� ,W LV WKHUHIRUH LPSRVVLEOH WR

ERWK SURYLGH LQFHQWLYHV WR GHWHU KLV GHYLDWLRQ ZKLOH DW WKH VDPH WLPH SURYLGH KLP LQFHQWLYHV

WR UHSRUW KLV DFW KRQHVWO\� &RQVHTXHQWO\� WKH HTXLOLEULXP PXVW GHOD\ WKH SXQLVKPHQW XQWLO

WKH \RXQJ DJHQW LV ROG HQRXJK WR UHSRUW WKH DFWLRQ DW WKH HQG RI WKH \RXQJ DJHQW
V WHQXUH�

7R VXPPDUL]H� WKH HTXLOLEULXP EXLOGV LQ DQ LQLWLDO ?OLH� E\ WKH ROG SHUSHWUDWRU� DQG WKHQ

UHTXLUHV D GHOD\HG SXQLVKPHQW 7 � SHULRGV ODWHU� ZKHQ WKH \RXQJ LQGLYLGXDO KLPVHOI EHFRPHV

ROG DQG FDQ UHSRUW WKH GHYLDWLRQ� 1DWXUDOO\� WKLV SXQLVKPHQW PXVW EH ORQJHU WKDQ WKH RWKHUV

LQ RUGHU WR FRPSHQVDWH IRU WKH GHOD\�

7KLV PHDQV WKDW ZKHQ ROG FKHDWV \RXQJ� SXQLVKPHQW RI DQ ROG SHUSHWUDWRU LV XOWLPDWHO\

FDUULHG RXW E\ WKH YLFWLP
V VXFFHVVRU DJDLQVW WKH SHUSHWUDWRU
V VXFFHVVRU� 7KH VDQFWLRQ WKHUH�

IRUH KDV WKH OLNHQHVV RI D G\QDVWLF IHXG�

e�2�� A�i ��?�t�4i?| ��@tit

7KH HTXLOLEULXP ZLOO XWLOL]H WZR W\SHV RI SXQLVKPHQW SKDVHV� 7R GHVFULEH WKHVH� nUVW OHW

ZL  �YeL � Z
L
M� VDWLVI\ � � � MZL b YM � � IRU HDFK L  �� �� DQG

ZL
M ! YeM LI YeM ! XM�}

L�

ZL
M � YeM LI YeM � XM�}

L�

ZL
M w YeM LI YeM  XM�}

L�

���

5RXJKO\� M
V FRPSRQHQW SD\Rm RI ZL GRPLQDWHV Ye Lm� LQ WXUQ� Ye GRPLQDWHV M
V SD\Rm

ZKHQ KH PLQLPD[HV L� 7KH IHDVLELOLW\ RI VXFK D SD\Rm SURnOH ZL IROORZV IURP WKH IDFW WKDW

Ye � LQW�9 �� 7KH UROH RI WKH YHFWRU ZL LV WR FRPSHQVDWH WKH VDQFWLRQHU� 3OD\HU M �WKH

LQGLYLGXDO ZKR FDUULHV RXW WKH SXQLVKPHQW�� LQ WKH VHFRQG SKDVH RI DQ\ SXQLVKPHQW� ZKLOH

OHDYLQJ WKH RULJLQDO SHUSHWUDWRU LQGLmHUHQW WR WKH UHIHUHQFH �HTXLOLEULXP� SD\Rm� 1RWLFH WKDW

LI ZL
M ! YeM WKHQ WKH VDQFWLRQHU LV UHZDUGHG UHODWLYH WR WKH UHIHUHQFH SD\Rm� ,I Z

L
M ! YeM WKHQ

WKH VDQFWLRQHU LV SHQDOL]HG UHODWLYH WR WKH UHIHUHQFH SD\Rm� 1RWLFH WKDW WKLV KDSSHQV RQO\

ZKHQ YeM � XM�}
L�� L�H�� ZKHQ ?VDQFWLRQLQJ LV LWV RZQ UHZDUG��

1RZ WKH SXQLVKPHQW SKDVHV FDQ EH GHVFULEHG�

, 6WDQGDUG 3XQLVKPHQW �3 L�SKDVH�� WKLV SKDVH ODVWV 3 SHULRGV� DQG LV LQYRNHG ZKHQHYHU

RQH \RXQJ LQGLYLGXDO GHYLDWHV DJDLQVW DQRWKHU \RXQJ LQGLYLGXDO� 6HW 3  3 � � 3 ���

��



,Q SDUWLFXODU� WKLV SXQLVKPHQW SKDVH LV GHFRPSRVHG LQWR D PLQLPD[ SKDVH ODVWLQJ 3 �

SHULRGV� DQG D UHZDUG�WKH�VDQFWLRQHU SKDVH ODVWLQJ 3 �� SHULRGV LQ ZKLFK ZL  �YeL � Z
L
M�

LV UHFHLYHG HDFK SHULRG� 7KH SHUSHWUDWRU L�N� WKHUHIRUH UHFHLYHV D SD\Rm RI 3 �XL�3 ��YeL
LQ WKH 3 L�SKDVH� ZKLOH WKH VDQFWLRQHU UHFHLYHV 3 �XM�}

L� �3 ��ZL
M� ,Q RWKHU ZRUGV� LQ WKLV

SXQLVKPHQW SKDVH� WKH VDQFWLRQHU M PLQLPD[HV WKH SHUSHWUDWRU IRU 3 � SHULRGV LQ WKH

nUVW VXESKDVH� DQG WKHQ JHWV VRPH UHZDUG ODVWLQJ 3 �� SHULRGV LQ WKH VHFRQG�

,, ,QWHUJHQHUDWLRQDO 3XQLVKPHQW �4L�SKDVH�� WKLV SKDVH� ZKLFK GLmHUV LQ OHQJWK IRU HDFK

RUJDQL]DWLRQ� ODVWV 4L ! 3 SHULRGV� 7KLV SKDVH LV LQYRNHG ZKHQHYHU D QHZ HQWUDQW

M�N � �� DQG KLV ULYDO LQ L UHFHLYH D SDUWLFXODU PHVVDJH� P�� IURP WKH SUHGHFHVVRU

M�N�� $V ZLWK VWDQGDUG SXQLVKPHQW� VHW 4L  4�
L � 4��

L VR WKDW WKH SXQLVKPHQW SKDVH

LV GHFRPSRVHG LQWR D PLQLPD[ SKDVH ODVWLQJ 4�
L SHULRGV� DQG D UHZDUG�WKH�VDQFWLRQHU

SKDVH ODVWLQJ 4��
L SHULRGV� +HQFH� GXULQJ WKLV SKDVH� WKH SHUSHWUDWRU L�N� UHFHLYHV D

SD\Rm RI 4�
LXL � 4��

L Y
e
L � ZKLOH WKH VDQFWLRQHU IURP OLQHDJH M UHFHLYHV 4�

LXM�}
L� � 4��

LZ
L
M�

$V ZLWK WKH 6WDQGDUG 3XQLVKPHQW �3 L�SKDVH�� LQ WKH ,QWHUJHQHUDWLRQDO 3XQLVKPHQW

3KDVH� WKH VDQFWLRQHU M PLQLPD[HV WKH SHUSHWUDWRU LQ WKH nUVW VXESKDVH� WKLV WLPH IRU

4�
L SHULRGV UDWKHU WKDQ IRU 3

� SHULRGV� WKHQ WKH VDQFWLRQHU UHFHLYHV D 4��
L SHULRG UHZDUG�

e�2�2 A�i ,^��*�Mh��4 5|h@|i}�it

:H QRZ GHVFULEH WKH HTXLOLEULXP� 2XU HTXLOLEULXP FRQVWUXFWLRQ ZLOO GHSHQG RQ ZKLFK FDVH LQ

��� ZH DUH LQ� )RU QRZ WKH FRQVWUXFWLRQ ZLOO DVVXPH WKDW ?QRUPDO� FDVH ZKHUH YeL ! XL�}
M��

7KLV LV WKH FDVH LQ ZKLFK SXQLVKLQJ DQRWKHU SOD\HU LV QRW WRR OXFUDWLYH UHODWLYH WR WKH UHIHUHQFH

DOORFDWLRQ� %\ ���� WKLV HQWDLOV WKDW ZM
L EH FKRVHQ VR WKDW Z

M
L ! YeL � 7KH ?VWUDQJH� FDVH LQ

ZKLFK YeL � XL�}
M� �L�H�� VDQFWLRQLQJ LV LWV RZQ UHZDUG� UHTXLUHV RQO\ D PLQRU PRGLnFDWLRQ RI

WKH HTXLOLEULXP ZKLFK ZH ZLOO GHVFULEH DW WKH HQG�

/HW }e DWWDLQ Ye� 3OD\HU L WDNHV }eL HDFK SHULRG LQ HTXLOLEULXP DV ORQJ DV QR GHYLDWLRQ KDV

RFFXUUHG� $W WKH HQG RI LQGLYLGXDO L�N�
V OLIHWLPH� KH VHQGV D PHVVDJH P� WR KLV VXFFHVVRU�

L�N � �� DQG WKH LQGLYLGXDO LQ WKH ULYDO OLQHDJH� M� 7KH PHVVDJH P� FRQQRWHV ?QR GHYLDWLRQ

IURP RQH
V ULYDO�� :H QRUPDOL]H WKH FRVW VR WKDW F�P��  � �$OWHUQDWLYHO\� P� FRXOG FRQQRWH

WKH DEVHQFH RI FRPPXQLFDWLRQ�� 7KH RWKHU PHVVDJH PM ZKLFK PLJKW EH XVHG ZLOO FRQQRWH D

GHYLDWLRQ KDYLQJ RFFXUUHG LQ WKH ULYDO OLQHDJH M� &OHDUO\� F�PM� s F ! ��

,QGLYLGXDOV LQ ERWK OLQHDJHV SURFHHG DFFRUGLQJ WKLV VWDWLRQDU\ VWUDWHJ\ XQOHVV D GHYLDWLRQ

RFFXUV� $W WKDW SRLQW� WKH HTXLOLEULXP FDQ EH GHVFULEHG LQ WHUPV RI ZKDW KDSSHQV DIWHU HDFK

RI WKH WKUHH W\SHV RI GHYLDWLRQV ZH GHVFULEHG DERYH� 7R FKHFN WKHVH GHYLDWLRQV� ZH XWLOL]H

WKH 3ULQFLSOH RI 8QLPSURYDELOLW\ ZKHUHE\ RQH QHHG RQO\ FKHFN RQH�SHULRG GHYLDWLRQV� 7R

YHULI\ WKDW WKH 3ULQFLSOH GRHV LQGHHG KROG LQ RXU HQYLURQPHQW� REVHUYH WKDW RXU VWUDWHJ\

��



SURnOH KDV D UHFXUVLYH VWUXFWXUH LI WKH VWDWH VSDFH LV WDNHQ WR EH D nQLWH VXEVHW RI WKH VHW

I�� � � � � 7J d IY � Y LV IHDVLEOHJ�

�L� vL�?} U�i@|t )L�?} /HW L�N�� M�N�� GHQRWH WKH WZR LQGLYLGXDOV ZLWK L�N� GHYLDWLQJ

DJDLQVW M�N��� ,Q WKLV FDVH� WKH GHYLDWLRQ RFFXUV DW GDWH W ZLWK W � PLQI7L�N�� 7M�N��Jb3 �

$IWHU D GHYLDWLRQ E\ L�N�� SOD\ SURFHHGV WR 6WDQGDUG 3XQLVKPHQW �3 L�SKDVH�� ,I DIWHU

WKH 3 L�SKDVH� LI WKHUH LV QR IXUWKHU GHYLDWLRQ� WKH SOD\HUV UHWXUQ WR }e DQG SD\Rm Ye� ,I

ERWK LQGLYLGXDOV DUH VWLOO \RXQJ DQG SOD\HU L VXEVHTXHQWO\ GHYLDWHV LQ WKH nUVW VXESKDVH

�WKH PLQLPD[ SKDVH�� LW LV LJQRUHG� ,I M�N�� GHYLDWHV� WKHQ WKH 3 M�SKDVH LV LQLWLDWHG� ,I

GHYLDWLRQ RFFXUV LQ WKH VHFRQG VXESKDVH �WKH UHZDUG SKDVH� DQG RQH RI WKH SOD\HUV LV

VWLOO \RXQJ� WKHQ WKH 3 L�SKDVH SXQLVKPHQW �RU 3 M�SKDVH� LV UHVWDUWHG� ,I D VXEVHTXHQW

GHYLDWLRQ RFFXUV ZKHQ RQH RI WKH SOD\HUV LV ROG� WKHQ SURFHHG WR �LL� RU �LLL�� GHSHQGLQJ

RQ ZKHWKHU \RXQJ FKHDWV ROG RU YLFH�YHUVD�

�LL� vL�?} U�i@|t L*_ /HW L�N� GHQRWH WKH \RXQJ LQGLYLGXDO ZKLOH M�N�� GHQRWHV WKH ROG�

,Q WKLV FDVH� WKH ROG LQGLYLGXDO M�N�� KDV OHVV WKDQ 3 SHULRGV OHIW LQ KLV WHQXUH� )RU

WKH UHPDLQGHU RI M�N��
V OLIH� ERWK LQGLYLGXDOV SOD\ VRPH RQH�VKRW 1DVK HTXLOLEULXP A}

ZLWK SD\Rm SURnOH AY� $W WKH HQG RI ROG LQGLYLGXDO M�N��
V OLIH� KH VHQGV PHVVDJH PL

WR KLV VXFFHVVRU� M�N� � ��� LQGLFDWLQJ WKDW WKH \RXQJ LQGLYLGXDO L�N� GHYLDWHG� 3OD\

WKHQ SURFHHGV WR WKH ,QWHUJHQHUDWLRQDO 3XQLVKPHQW 3KDVH �4L�SKDVH�� ,Q WKLV FDVH� WKH

SXQLVKPHQW LV DSSOLHG WR L�N� E\ WKH VXFFHVVRU M�N� � ���

$IWHU WKH 4L�SKDVH� LI WKHUH LV QR IXUWKHU GHYLDWLRQ� WKH SOD\HUV UHWXUQ WR }e DQG SD\Rm

Ye� $V EHIRUH� D VXEVHTXHQW GHYLDWLRQ E\ WKH SHUSHWUDWRU GXULQJ WKH PLQLPD[ SKDVH LV

LJQRUHG� $Q\ RWKHU GHYLDWLRQ SURFHHGV WR WKH EHJLQQLQJ RI �L��

�LLL� �*_ U�i@|t )L�?} $JDLQ� OHW L�N� GHQRWH WKH \RXQJ LQGLYLGXDO ZKLOH M�N�� GHQRWHV

WKH ROG� )RU WKH UHPDLQGHU RI M�N��
V OLIH� ERWK LQGLYLGXDOV DJDLQ SOD\ WKH RQH�VKRW 1DVK

HTXLOLEULXP A} ZLWK SD\Rm SURnOH AY� $W WKH HQG RI KLV OLIH� ROG LQGLYLGXDO M�N�� VHQGV

PHVVDJH P� WR KLV VXFFHVVRU� M�N� � ��� 5HFDOO WKDW P� LQGLFDWHV �QR GHYLDWLRQ� IURP

RQH
V ULYDO �ZKLFK LV DFFXUDWH VLQFH M�N�� ZDV WKH RQH ZKR GHYLDWHG�� $W WKDW SRLQW L�N�

DQG M�N� � �� SOD\ }e JLYLQJ SD\Rm Ye HDFK SHULRG XQWLO WKH HQG RI L�N�
V OLIHWLPH� $W

WKH HQG RI KLV OLIHWLPH� L�N� VHQG PHVVDJH PM LQGLFDWLQJ DQ HDUOLHU GHYLDWLRQ E\ OLQHDJH

M �WKH PHVVDJH PM QHHG QRW GLVWLQJXLVK ZKHWKHU WKH GHYLDWLRQ FDPH IURP M�N� � �� RU

KLV SUHGHFHVVRU� M�N���� 3OD\HUV L�N � �� DQG M�N� � �� WKHQ SURFHHG WR WKH 4M�SKDVH�

)LJXUH � LOOXVWUDWHV WKH WUDQVLWLRQV IRU HDFK RI WKH GHYLDWLRQV GHVFULEHG DERYH� LJQRULQJ

WKH GHOD\ �EHIRUH WKH 4L�SKDVH� WKDW RFFXUV EHIRUH SXQLVKPHQW LV LQLWLDWHG�
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$V IRU WKH ?VWUDQJH� FDVH LQ ZKLFK YeL � XL�}
M�� ZH QHHG RQO\ D VPDOO PRGLnFDWLRQ LQ FDVH �L�

ZKHUH \RXQJ FKHDWV \RXQJ� 7KLV FDVH LV WKH VDPH DV EHIRUH H[FHSW�

,I WKH GHYLDWLRQ RFFXUUHG ZKLOH RQ WKH HTXLOLEULXP SDWK� WKHQ� DIWHU WKH 3 L�SKDVH� LI WKHUH LV

QR IXUWKHU GHYLDWLRQ� WKHQ WKH SOD\HUV UHWXUQ WR }e DQG SD\Rm Ye MXVW DV EHIRUH� ,I� KRZHYHU�

WKH GHYLDWLRQ E\ 3OD\HU C �C  �� �� RFFXUUHG LQ WKH TWK SHULRG RI WKH ,QWHUJHQHUDWLRQDO

3XQLVKPHQW �4L�SKDVH�� WKHQ� LI WKHUH LV QR IXUWKHU GHYLDWLRQ� WKH SOD\HUV WKHQ UHWXUQ WR

GDWH T � 3 C LQ HTXLOLEULXP FRQWLQXDWLRQ �HLWKHU ZLWKLQ WKH 4L�SKDVH RU DIWHUZDUG� DQG SOD\

DV LI QR 3 C�SKDVH SXQLVKPHQW KDG RFFXUUHG�

e�� A�i �hLLu

/HW GL  PD[V�V��XL�V�b XL�V
���� DQG G  PD[L GL VR WKDW G LV WKH PD[LPDO� RQH VKRW JDLQ LQ

WKH VWDJH JDPH� )RU QRZ ZH RQO\ DVVXPH 7 � ! 4L�3 � 4�
L ! 3 � DQG 4��

L ! 3 ��� 0RUH SUHFLVH

ERXQGV RQ 7�4L� DQG 3 ZLOO EH JLYHQ ODWHU� ([FHSW ZKHQ H[SOLFLWO\ VWDWHG RWKHUZLVH� RXU

FRQVWUDLQWV ZLOO DSSO\ ERWK WR WKH HTXLOLEULXP FRQVWUXFWLRQV� L�H�� WKH FDVHV ZKHQ YeL ! XL�}
M��

DQG ZKHQ YeL � XL�}
M��

:H nUVW LGHQWLI\ LQFHQWLYH FRQVWUDLQWV IRU HDFK RI WKUHH W\SHV RI GHYLDWLRQV� 7KHQ ZH nQG

ERXQGV RQ 7� 3 �� 3 ��� 4�
L� 4

��
L �4

�
M DQG 4��

M WKDW VDWLVI\ WKHVH LQFHQWLYH FRQVWUDLQWV�

e���� vL�?} U�i@|t )L�?}

5HFDOO WKDW ZH H[DPLQH WKH FDVH ZKHUH L�N� GHYLDWHV DJDLQVW M�N��� 7R GHWHU GHYLDWLRQV�

ZH UHTXLUHV WKDW QR \RXQJ LQGLYLGXDO GHYLDWHV DJDLQVW DQRWKHU� :H PXVW WKHUHIRUH FKHFN

LQFHQWLYHV ERWK , DORQJ WKH HTXLOLEULXP SDWK� DQG LQ WKH 3 L RU 4L SKDVHV�

)LUVW� WR GHWHU GHYLDWLRQV DORQJ HTXLOLEULXP SDWK� LW VXpFHV WKDW

GL � 3YeL b >3
�XL � 3 ��YeL @ ���

KROGV� ,Q ,QHTXDOLW\ ���� WKH OHIW KDQG VLGH LV WKH PD[LPDO JDLQ IURP D RQH�VKRW GHYLDWLRQ�

7KH ULJKW VLGH GHQRWHV WKH ORVV� ,QHTXDOLW\ ��� VLPSOLnHV WR

GL � 3 ��YeL b XL� ���

1RZ FKHFN LQFHQWLYHV IRU OLQHDJH L LQ SXQLVKPHQW SKDVH� &OHDUO\� LQ HLWKHU WKH 3 L RU 4L�

SKDVHV� ZH QHHG QRW FKHFN LQFHQWLYHV RI WKH GHYLDWLQJ LQGLYLGXDO LQ WKH PLQLPD[LQJ VXESKDVH

��



VLQFH KH DOUHDG\ WDNHV D VWDJH EHVW UHVSRQVH� 0RUHRYHU� LQ WKH 3 L�SKDVH� WKLV VLPSOH SHQDO

FRGH UHVWDUWV LI L GHYLDWHV IXUWKHU� )URP WKH 4L�SKDVH� D GHYLDWLRQ PRYHV WR WKH 3 L SKDVH

LI ERWK LQGLYLGXDOV DUH \RXQJ� $V REVHUYHG EHIRUH� L�N� ZLOO QRW GHYLDWH IURP KLV RZQ 4�
L

�PLQPD[� SKDVH� 6LQFH KH DOUHDG\ UHFHLYHV YeL LQ KLV RZQ 4��
L �SKDVH� KH ZLOO QRW GHYLDWH IURP

KLV 4��
L �SKDVH LI ��� KROGV�

+RZHYHU� IRU LQGLYLGXDO M�N��� KLV LQFHQWLYHV GHSHQG RQ ZKHWKHU RU QRW ZH LQ WKH ?QRUPDO�

FDVH� YeL ! XL�}
M���� :H FRQVLGHU nUVW WKH QRUPDO FDVH� ZKHUH ZL

M ! YeM � 7KHQ D GHYLDWLRQ LQ

WKH 3 L SKDVH VZLWFKHV WR WKH 3 M SKDVH� :KHQ ZL
M ! YeM � LW VXpFHV WR VKRZ WKDW KH ZLOO QRW

GHYLDWH LQ WKH EHJLQQLQJ RI WKH 3 L�SKDVH�

GM � >3
�XM�}

L� � 3 ��ZL
M@b >3

�XM � 3 ��YeM @ ���

RU

GM � 3 ��XM�}
L�b XM� � 3 ���ZL

M b YeM � ���

$V IRU D GHYLDWLRQ IURP WKH 4L�SKDVH E\ M ZKHQ YeL ! XL�}
M�� WKLV LQLWLDWHV WKH 3 M�SKDVH� WKHQ

SOD\ UHYHUWV WR }e DQG Ye� 7KHQ� D VXpFLHQW GHWHUUHQW IRU LQGLYLGXDO M�N�� LV

GM � >4
�
LXM�}

L� �4��
LZ

L
M@b >3

�XM � 3 ��YeM � �4b 3 �YeM @ ���

7KH ULJKW VLGH RI ��� LV QHW ORVV IURP GHYLDWLQJ E\ M DW WKH EHJLQQLQJ RI WKH 4L�SKDVH� 6LQFH

ZL
M ! YeM DQG 4�

L ! 3 � DQG 4��
L ! 3 ��� DQ\ GHYLDWLRQV IDUWKHU LQWR WKH 4L�SKDVH LQFUHDVH WKH

ORVV IURP GHYLDWLQJ� 7R VHH WKLV� ZH VLPSOLI\ ��� E\ UHZULWLQJ LW DV

GM � 3 ��YeM b XM� �4�
L�XM�}

L�b YeM � �4��
L �Z

L
M b YeM � ����

$V RQH PRYHV WKURXJK WKH 4L�SKDVH� 4�
L LV UHGXFHG� UHGXFLQJ WKH ZHLJKW SODFHG RQ XM�}

L�bYeM
ZKLFK LQ RXU ?QRUPDO FDVH� LV QHJDWLYH�

W?Ui?|��it �? |�i �L_��i_ ,^��*�Mh��4

%\ FRQWUDVW� LQ WKH ?VWUDQJH� FDVH� YeL � XL�}
M�� DQG VR ZL

M � YeM DQG D GHYLDWLRQ IURP

HLWKHU WKH 3 L�SKDVH RU WKH 4L�SKDVH E\ M LQLWLDWHV WKH 3 M�SKDVH� DIWHU ZKLFK SOD\ UHYHUWV WR

WKH HTXLOLEULXP FRQWLQXDWLRQ LQGXFHG E\ WKH ODVW PHVVDJH� ,Q HLWKHU WKH 3 L RU 4L SKDVHV�

LQGLYLGXDO M�N�� LV PRVW OLNHO\ WR GHYLDWH DW WKH EHJLQQLQJ RI WKH VHFRQG VXESKDVH RI 3 L

RU 4L VLQFH KH UHFHLYHV D SD\Rm ZL
M EHORZ ERWK Ye DQG XM�}

L �� +HQFH� LW LV VXpFLHQW WR

GHWHU GHYLDWLRQ DW WKH EHJLQQLQJ RI WKH VHFRQG VXESKDVH RI WKH 3 L DQG 4L SKDVHV� )URP WKH

3 L�SKDVH� WKH LQFHQWLYH FRQVWUDLQW ZKHQ YeL � XL�}
M� LV�

GM � >3
��ZL

M � �3 b 3 ���Ye@b >3 �XM � 3 ��YeM @ ����

��7KLV LV WKH RQO\ SODFH LQ WKH LQFHQWLYHV ZKHUH WKH PRGLnFDWLRQ RI WKH HTXLOLEULXP PDWWHUV�
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ZKHUH WKH ULJKW KDQG VLGH LV WKH QHW ORVV IURP GHYLDWLQJ DW WKH EHJLQQLQJ RI WKH 3 �� VXESKDVH�

,QHTXDOLW\ ���� VLPSOLnHV WR

GM � 3 ��YeM b XM� � 3 ���ZL
M b YeM � ����

6WDUWLQJ IURP WKH 4��
L VXESKDVH RI 4

L�

GM � 4��
LZ

L
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L b 3 �ZL
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ZKLFK ZH UHZULWH DV

GM � 3 ��ZL
M b XM� � 3 ���ZL

M b YeM � �����

e���2 vL�?} U�i@|t L*_

5HFDOO WKDW WKLV GHYLDWLRQ RFFXUV ZKHQ ROG LQGLYLGXDO KDV 3 RU IHZHU SHULRGV OHIW WR OLYH�

7KHUH DUH WZR LQFHQWLYHV WR FKHFN� �D� LQFHQWLYHV IRU FRUUHFW EHKDYLRU DQG �E� LQFHQWLYHV IRU

FRUUHFW FRPPXQLFDWLRQ�

�D� �i�@��Lh )LUVW� \RXQJ LQGLYLGXDO L�N� KDV QR LQFHQWLYH WR LQLWLDOO\ GHYLDWH DJDLQVW

DQ ROG DJHQW� 7KH HTXLOLEULXP SDWK LQFHQWLYH FRQVWUDLQW KROGV LI
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e
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7KH OHIW VLGH RI ���� GHQRWHV WKH PD[LPDO JDLQ IURP GHYLDWLQJ� ,Q WKLV FDVH� ZKHQ D

\RXQJ DJHQW GHYLDWHV DJDLQVW DQ ROG DJHQW� KH PD\ JDLQ QR PRUH WKDQ GL IRU 3 SHULRGV

VLQFH ERWK WKH LQLWLDO GHYLDWLRQ DQG WKH RQH VKRW 1DVK HTXLOLEULXP ZKLFK IROORZV ODVWV DW

PRVW 3 SHULRGV XQWLO M�N��
V WHUPLQDWLRQ� 7KH RQH�VKRW 1DVK SOD\ WDNHV FDUH RI RXW RI

HTXLOLEULXP LQFHQWLYHV GXULQJ \RXQJ YV ROG LQWHUDFWLRQ� ,QFHQWLYHV DJDLQVW VXEVHTXHQW

GHYLDWLRQV DUH WDNHQ FDUH RI E\ ����� DQG WKH IDFW WKDW ERWK LQGLYLGXDOV L�N� DQG M�N��

SOD\ WKH RQH VKRW HTXLOLEULXP }� XQWLO WKH HQG RI M�N��
V OLIHWLPH� 5HZULWLQJ ���� JLYHV

3GL � 4�
L�Y

e
L b XL� ����

�E� �itt@}it 7KH VHFRQG LQFHQWLYH FRQVWUDLQW HQWDLOV WKDW ROG DJHQW M�N�� FRUUHFWO\ VHQG

PHVVDJH PL LQGLFDWLQJ D GHYLDWLRQ E\ KLV ULYDO� 6LQFH PHVVDJHV DUH FKHDS WDON� WKLV

LQFHQWLYH FRQVWUDLQW PXVW EH VDWLVnHG ZLWK HTXDOLW\ VLQFH RWKHUZLVH� P� ZRXOG QHYHU

EH VHQW DORQJ WKH HTXLOLEULXP SDWK� 7KLV FRQVWUDLQW LV JLYHQ E\
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e
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7KH OHIW VLGH RI ���� LV WKH SD\Rm WR M�N��� ODVWLQJ 4L SHULRGV� IURP FKRRVLQJ HTXLOLEULXP

PHVVDJH P�� 1RWH WKDW p GHQRWHV WKH ZHLJKW WKDW M�N�� SODFHV RQ WKH SD\RmV RI KLV

VXFFHVVRU LQGLYLGXDOV LQ WKH OLQHDJH� 7KH FRVW F� KRZHYHU� LV XQGLVFRXQWHG� 7KH ULJKW

VLGH LV WKH SXQLVKPHQW SD\Rm GXULQJ WKH 4L�SKDVH ZKLFK LV LQLWLDWHG ZKHQ M�N�� FKRRVHV

PHVVDJH PL� �1RWH WKDW VLQFH DIWHU 4L SHULRGV� SOD\HUV UHYHUW WR HTXLOLEULXP SOD\� WKH

SD\RmV DIWHU 4L SHULRGV RQ HDFK VLGH RI HTXDWLRQ ���� FDQFHO RXW��

e���� �*_ U�i@|t )L�?}

$V ZLWK WKH SUHYLRXV FDVH� WKHUH DUH WZR LQFHQWLYHV WR FKHFN� �D� LQFHQWLYHV IRU FRUUHFW

EHKDYLRU DQG �E� LQFHQWLYHV IRU FRUUHFW FRPPXQLFDWLRQ

�D� �i�@��Lh :H PXVW FKHFN WKDW ROG LQGLYLGXDO M�N�� KDV QR LQLWLDO LQFHQWLYH WR GHYLDWH�

1RWH WKDW� DV EHIRUH� VXEVHTXHQW LQFHQWLYHV RQFH D GHYLDWLRQ RFFXUV DW WKLV VWDJH DUH

WDNHQ FDUH RI nUVW E\ WKH IDFW WKDW WKH LQGLYLGXDOV SOD\ WKH RQH�VKRW 1DVK HTXLOLEULXP

}� XQWLO WKH HQG RI M�N��
V OLIHWLPH� DQG WKHQ E\ WKH SUHYLRXV FDVHV�

5HFDOO WKDW LQ WKH GHVFULSWLRQ RI WKH HTXLOLEULXP� WKH GHYLDWLQJ LQGLYLGXDO VHQGV P�

DW WKH HQG RI KLV OLIH� DQG VR SXQLVKPHQW GRHV QRW RFFXU XQWLO WKH HQG RI KLV ULYDO
V

OLIHWLPH� +HQFH� WKH ROG LQGLYLGXDO
V EHKDYLRUDO LQFHQWLYHV DUH VDWLVnHG LI
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$V EHIRUH� WKH OHIW KDQG VLGH RI ���� LV WKH PD[LPDO JDLQ IURP WKH LQLWLDO GHYLDWLRQ DQG

VXEVHTXHQW SOD\ RI RQH�VKRW 1DVK HTXLOLEULXP� DOO RI ZKLFK ODVWV DW PRVW 3 SHULRGV�

7KH ULJKW KDQG VLGH LV WKH ORVV� %\ GHYLDWLQJ� LQGLYLGXDO M�N��
V VXFFHVVRU M�N� � ��

REWDLQV KLV HTXLOLEULXP SD\Rm YeM IRU D ZKLOH _ 7�� SHULRGV _ XQWLO WKH HQG RI L�N�
V

OLIHWLPH� $W WKLV WLPH L�N� LQIRUPV KLV VXFFHVVRU WKDW DQ HDUOLHU GHYLDWLRQ RFFXUUHG

E\ VHQGLQJ PM� $OWKRXJK M�N� � �� ZDV XQDZDUH RI WKH HDUOLHU GHYLDWLRQ� PHVVDJH PM

LQLWLDWHV WKH 4M�SKDVH� QRQHWKHOHVV� 5HZULWLQJ ���� JLYHV

3GM � p4�
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e
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ZKLFK FRLQFLGHV ZLWK ,QHTXDOLW\ �����

�E� �itt@}it )LQDOO\� VLQFH M�N�� ZLOO RQO\ HYHU VHQG P� LQ WKLV FDVH� KLV LQFHQWLYHV QHHG

QRW EH VDWLVnHG ZLWK HTXDOLW\ DV EHIRUH� 6LQFH WKH 4M�SKDVH ZLOO EHJLQ RQFH WKH \RXQJ

LQGLYLGXDOV L�N�
V OLIH HQGV� UHJDUGOHVV RI M
V PHVVDJH� M�N�� ZLOO FRUUHFWO\ VHQG P� LI
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,QHTXDOLW\ ���� PD\ EH UHZULWWHQ DV
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ZKLFK LV WKH ZHDN LQHTXDOLW\ DQDORJXH RI� DQG LV WKHUHIRUH LPSOLHG E\� WKH HTXDOLW\

FRQVWUDLQW �����

e���e �L�?_t L? �c "c @?_ A

7KH UHOHYDQW LQFHQWLYH FRQVWUDLQWV DUH ���� ���� ����� ����� ����� DQG IRU WKH ?VWUDQJH FDVH��

UHSODFH ��� DQG ����� ZLWK ����� DQG ������

,Q HLWKHU FRQVWUXFWLRQ� VHWWLQJ 3 � ! G

Ye
L
bXL

IRU HDFK L LPSOLHV ���� 7KHQ VHW 4�
L ! 3 c 3 � VR

WKDW ���� LV LPSOLHG E\ ����

1RZ FRQVLGHU nUVW WKH FRQVWUXFWLRQ IRU WKH QRUPDO FDVH ZKHUH YeL � XL�}
M�� 7KHQ ���� LV

LPSOLHG E\ ��� DQG ����� 1RZ FKRRVH 3 �� VR WKDW
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ZKLFK LV HTXLYDOHQW WR ����� %\ YDU\LQJ 4��
L DQG E\ YDU\LQJ WKH FKRLFHV RI ERWK ZL DQG ZM LQ

D ZD\ WKDW PDLQWDLQV ��� DQG ���� DERYH� WKH HTXDOLW\ ���� FDQ EH VDWLVnHG JLYHQ F DQG p�

$V IRU WKH VWUDQJH FDVH� UHSODFH WKH ERXQG RQ 3 �� LQ ���� DERYH ZLWK
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,W LPSOLHV ERWK ���� DQG ����� JLYHQ WKDW YeL ! ZM
L KROGV LQ WKH ?VWUDQJH� FDVH�

D �L?U*�_�?} +i4@h!t

7KLV SDSHU VKRZV KRZ FRPPXQLFDWLRQ DQG DOWUXLVP SOD\ FULWLFDO UROHV LQ VXVWDLQLQJ HTXL�

OLEULD LQ RYHUODSSLQJ JHQHUDWLRQV �2/*� JDPHV ZLWK D G\QDVWLF VWUXFWXUH� 7KH PRGHO KDV

DQWHFHGHQWV LQ WKH )RON 7KHRUHP OLWHUDWXUH IRU 2/* JDPHV �&UHPHU ������� .DQGRUL �������

��



6PLWK ������� 6KHSVOH ������� DOWKRXJK� XQOLNH WKHVH SDSHUV� ZH GR QRW DQ LQGLYLGXDO
V PHP�

RU\ H[WHQGV EH\RQG KLV RZQ OLIHWLPH� 7KLV ODVW DVVXPSWLRQ LV DOVR XVHG LQ D UHFHQW SDSHU

RQ G\QDVWLF UHSHDWHG JDPHV E\ $QGHUOLQL DQG /DJXQRm ������� 7KDW SDSHU IRFXVHV RQ QRQ�

RYHUODSSLQJ� G\QDVWLF LQGLYLGXDOV ZLWK SHUIHFWO\ DOWUXLVWLF SUHIHUHQFHV IRU WKHLU KHLUV� ZKLOH

WKH SUHVHQW SDSHU IRFXVHV RQ RYHUODSSLQJ HQWU\ DQG H[LW DQG ZLWKRXW SHUIHFW DOWUXLVP� )RU

WKLV UHDVRQ� WKH IRUPHU LV ZHOO VXLWHG WR PRGHO FORVH�NQLW VRFLHWLHV� KRXVHKROGV� RU HWKQLF

JURXSV� ZKLOH WKH ODWWHU PD\ EH EHWWHU VXLWHG WR PRGHO ODUJHU RUJDQL]DWLRQDO XQLWV VXFK DV

nUPV� SROLWLFDO SDUWLHV� RU PRGHUQ VRFLHWLHV�

2XU PDLQ UHVXOW SURYHV D )RON 7KHRUHP XVLQJ D SDUWLFXODU W\SH RI HTXLOLEULXP ZKLFK XWL�

OL]HV LQWHUJHQHUDWLRQDO VDQFWLRQV� 7KH 7KHRUHP IDLOV ZKHQ FRPPXQLFDWLRQ LV FRVWO\ DQG�RU

ZKHQ DOWUXLVP LV LQVXpFLHQW� 7KLV ODVW FRQGLWLRQ VXJJHVWV WKDW LQ ODUJH RUJDQL]DWLRQV� LQFHQ�

WLYHV VKRXOG EH VWUXFWXUHG WR LQGXFH LQWHUJHQHUDWLRQDO ERQGV�

$ IHZ UHPDUNV DUH DERXW OLPLWDWLRQV DQG H[WHQVLRQV LQ RUGHU� )LUVW� DV ZH PHQWLRQHG

EULHo\ EHIRUH� ZH GR QRW NQRZ ZKDW WKH HTXLOLEULD ZKLFK XVH SULYDWH VLJQDOV ORRN OLNH LQ

WKLV PRGHO� $Q LQWHUHVWLQJ LVVXH DULVHV KHUH� VWUDWHJLHV VHHPLQJO\ H[LVW ZKLFK LQGXFH QDWXUDO

FRUUHODWLRQ EHWZHHQ PHVVDJHV DQG SULYDWHO\ REVHUYHG KLVWRULHV� )RU H[DPSOH LQ D WZR SHULRG

2/* JDPH� WKH \RXQJ LQGLYLGXDO DW GDWH W PD\ SXQLVK PLVUHSRUWLQJ E\ KLV ROG FRXQWHUSDUW

E\ PLVUHSRUWLQJ LQ WKH IROORZLQJ SHULRG� 7KLV WKUHDW LQGXFHV SRWHQWLDO FRUUHODWLRQ EHWZHHQ

WKH RULJLQDO GDWH WPHVVDJH DQG WKH KLVWRU\ OHDGLQJ XS WR WKDW PHVVDJH� &RQVHTXHQWO\� ?FKHDS

WDON� LV QR ORQJHU FKHDS�

7KH SUREOHP LV WKDW QH[W SHULRG
V \RXQJ FRXQWHUSDUW FDQQRW NQRZ WKDW WKH WKUHDW WR

PLVUHSRUW DW GDWH W � � LV D UHVSRQVH WR DQ HDUOLHU GHYLDWLRQ� +HQFH� WKH \RXQJ DW W � �

PXVW LQWHUSUHW WKH WKUHDW DV DQ LQLWLDO GHYLDWLRQ� 7KLV SUREOHP DULVHV LQ JDPHV ZLWK SULYDWH

PRQLWRULQJ �HYHQ ZLWKRXW FRPPXQLFDWLRQ�� 7KH SUREOHP LV UHVROYHG RQO\ LI WKH VDQFWLRQHU

RU LI �DV LQ RXU FDVH� WKH UHSRUWHU FDQ EH PDGH LQGLmHUHQW EHWZHHQ FDUU\LQJ DQG QRW FDUU\LQJ

RXW WKH SXQLVKPHQW���

6HFRQG� WKH DV\QFKURQRXV WLPLQJ RI FRPPXQLFDWLRQ FRPHV TXLWH QDWXUDOO\ KHUH GXH WR

WKH RYHUODSSLQJ QDWXUH RI HQWU\ DQG H[LW� %HFDXVH RI WKLV DQG WKH IDFW WKDW PHVVDJHV DUH

FKHDS WDON� D VHQGHU KHUH PXVW DOZD\V EH LQGLmHUHQW EHWZHHQ VHQGLQJ DQ\ RI WKH PHVVDJHV

WKDW KH PLJKW VHQG LQ DQ\ FRQWLQXDWLRQ� %XW LI IRU FRPSOH[LW\ UHDVRQV� WKH VHQGHU IDLOV WR

GLVWLQJXLVK VWDWHV RI WKH ZRUOG IRU ZKLFK KH LV LQGLmHUHQW� WKHQ FRPPXQLFDWLRQ ZLOO QRW EH

LQIRUPDWLYH� ,Q WKDW FDVH� WKH )RON 7KHRUHP IDLOV���

��6HH %KDVNDU IRU D FRQVWUXFWLRQ RI HTXLOLEULD XVLQJ UDQGRP SXQLVKPHQWV LQ 2/* JDPHV ZKHQ WKHUH LV QR
FRPPXQLFDWLRQ EXW ZKHQ SOD\HUV KDYH DW OHDVW RQH SDVW SHULRG PHPRU\�

��$ FHQWUDO UHVXOW LQ $QGHUOLQL DQG /DJXQRm ������ IRU G\QDVWLF UHSHDWHG JDPHV HVWDEOLVKHV WKDW ZKHQ
FRPPXQLFDWLRQ LV VHTXHQWLDO DQG ZKHQ SD\RmV LQFRUSRUDWH WKH FRPSOH[LW\ RI FRPPXQLFDWLRQ �HYHQ RQO\
OH[LFRJUDSKLFDOO\�� WKHQ FRPPXQLFDWLRQ SURWRFROV VXVWDLQ RQO\ WKH VWDJH 1DVK HTXLOLEULXP SD\RmV� ,Q WKH

��



7KLUG� EHFDXVH PHVVDJHV DUH FKHDS WDON �DQG EHFDXVH WKH\ DUH DV\QFKURQRXV� HTXLOLEULXP

VDQFWLRQV VHHP WR UHTXLUH GHOD\� ,Q IDFW� LQ RXU FRQVWUXFWLRQ DERYH� SXQLVKPHQW PD\ QRW

RFFXU XQWLO DIWHU ERWK WKH SHUSHWUDWRU DQG YLFWLP KDYH GLHG� 7KH HTXLOLEULXP VDQFWLRQV

WKHQ VNLS D JHQHUDWLRQ EHIRUH VWDUWLQJ��� :KLOH ZH GR QRW IRUPDOO\ VKRZ LW� WKH ORJLF RI

WKH LQFHQWLYHV VXJJHVW WKDW WKLV W\SH RI LQWHUJHQHUDWLRQDO GHOD\ LQ SXQLVKPHQW LV UHTXLUHG WR

VXVWDLQ FHUWDLQ RXWFRPHV� )XWXUH UHVHDUFK PLJKW EH GLUHFWHG WRZDUG SURYLQJ WKLV�

)LQDOO\� WKH UHVWULFWLRQ WR WZR RUJDQL]DWLRQV OLPLWV WKH DSSOLFDELOLW\ RI UHVXOWV VRPHZKDW�

DOWKRXJK ZH DUH FRQnGHQW D PRGLnFDWLRQ RI WKH PRGHO WR nQLWH QXPEHUV RI RUJDQL]DWLRQV

FDQ EH GRQH� :KDW PDNHV WKH PRGLnFDWLRQ QRQWULYLDO LV WKDW LW LV QRW RQO\ WKH OHQJWK RI

WKH OLIHWLPHV� EXW DOVR WKH RYHUODS EHWZHHQ DQ\ WZR LQGLYLGXDOV
 OLIHWLPHV WKDW PDWWHU �VHH

.DQGRUL �������� 0RUHRYHU� WKH UHVWULFWLRQ WR 3HUIHFW 3XEOLF HTXLOLEULD VHHPV OHVV SODXVLEOH

ZKHQ RQO\ D VPDOO VXEVHW RI SOD\HUV FDQQRW REVHUYH SDVW KLVWRU\ DW DQ\ JLYHQ WLPH�

+iuihi?Uit

>�@ $QGHUOLQL� /� DQG 5� /DJXQRm ������� ?&RPPXQLFDWLRQ LQ '\QDVWLF 5HSHDWHG *DPHV�
C:KLWHZDVKHV DQG &RYHUXSV
� � PLPHR� *HRUJHWRZQ 8QLYHUVLW\�

>�@ %KDVNDU� 9� ������� ?,QIRUPDWLRQDO &RQVWUDLQWV DQG WKH 2YHUODSSLQJ *HQHUDWLRQV
0RGHO� )RON DQG $QWL�)RON 7KHRUHPV�� 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� �������

>�@ %HQRLW� DQG 9� .ULVKQD ������� ?)LQLWHO\ 5HSHDWHG *DPHV�� (FRQRPHWULFD� ��� �������

>�@ %HQ�3RUDWK� (� DQG 0� .DKQHPDQ ������� ?&RPPXQLFDWLRQ LQ 5HSHDWHG *DPHV ZLWK
3ULYDWH 0RQLWRULQJ�� -RXUQDO RI (FRQRPLF 7KHRU\� ��� �������

>�@ &RPSWH� 2� ������� ?&RPPXQLFDWLRQ LQ 5HSHDWHG *DPHV ZLWK ,PSHUIHFW 3ULYDWH 0RQ�
LWRULQJ�� (FRQRPHWULFD� ��� ��������

>�@ &RUEDH� '�� 7� 7HP]HOLGHV� DQG 5� :ULJKW ������� ?(QGRJHQRXV 0DWFKLQJ DQG 0RQH\��
PLPHR�

>�@ &UHPHU� -� ������� ?&RRSHUDWLRQ LQ 2QJRLQJ 2UJDQL]DWLRQV�� 4XDUWHUO\ -RXUQDO RI (FR�
QRPLFV� ���� ������

>�@ +DPPRQG� 3� ������� ?&KDULW\� $OWUXLVP RU &RRSHUDWLYH (JRLVP�� LQ $OWUXLVP� 0RUDO�
LW\ DQG (FRQRPLF 7KHRU\� (� 3KHOSV� (G�� 1HZ <RUN� 5XVVHOO 6DJH )RXQGDWLRQ�

>�@ .DQGRUL� 0� ������ ?5HSHDWHG *DPHV 3OD\HG E\ 2YHUODSSLQJ *HQHUDWLRQV RI 3OD\HUV��
5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ������

SUHVHQW PRGHO� FRPPXQLFDWLRQ LV VXEMHFW WR WKH VDPH IUDJLOLW\�
��,Q PDQ\ GLVSXWHV� DWWDFNV GLUHFWHG IURP RQH JURXS WRZDUG DQRWKHU DUH RIWHQ MXVWLnHG DV UHWDOLDWRU\

SXQLVKPHQWV IRU WUDQVJUHVVLRQV WKDW RFFXUUHG ORQJ EHIRUH DQ\RQH LQ WKH FXUUHQW FRKRUW ZDV DURXQG �H�J��
FRQoLFWV LQ 1RUWKHUQ ,UHODQG� %RVQLD� DQG WKH 0LGGOH (DVW��

��



>��@ .DQGRUL� 0� DQG +� 0DWVXVKLPD ������� ?3ULYDWH 2EVHUYDWLRQ� &RPPXQLFDWLRQ� DQG
&ROOXVLRQ�� (FRQRPHWULFD� ��� �������

>��@ .RFKHUODNRWD� 1� ������� ?0RQH\ LV 0HPRU\�� -RXUQDO RI (FRQRPLF 7KHRU\� ��� �������

>��@ .RFKHUODNRWD� 1� DQG 1� :DOODFH ������� ?,QFRPSOHWH 5HFRUG .HHSLQJ DQG 2SWLPDO
3D\RXW $UUDQJHPHQWV�� -RXUQDO RI (FRQRPLF 7KHRU\� ��� �������
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