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0RELOLW\ UHVWULFWLRQV �H�J�� VHYHUDQFH SD\PHQW� OLIH�ORQJ WHQXUH� DQG GLYRUFH EDQ� DUH ZLGHO\
REVHUYHG� 7KLV SDSHU LV DQ DWWHPSW WR XQGHUVWDQG ZK\ WKHUH DUH WKHVH UHVWULFWLRQV� ,
SUHVHQW D PRGHO HFRQRP\ WKDW IHDWXUHV SURGXFWLRQ WHDPV DQG IRFXVHV RQ WKH VHDUFK IRU
SDUWQHUV DQG WKH IRUPDWLRQ DQG EUHDN�XS RI WHDPV� 8QGHU QR UHVWULFWLRQV� WKHUH LV WRR
PXFK VHDUFKLQJ DQG EUHDNLQJ�XS EHFDXVH WKH LQGLYLGXDO GHFLVLRQ SUREOHP LJQRUHV WKH ORVV
RI WKH GHVHUWHG SDUWQHU
V XWLOLW\� $UUDQJHPHQWV VXFK DV EUHDN�XS SD\PHQW DQG EUHDN�XS
EDQ FDQ LPSURYH ZHOIDUH� 7KXV WKH SDSHU UDWLRQDOL]HV PRELOLW\ UHVWULFWLRQV DV ZHOIDUH�
LPSURYLQJ DUUDQJHPHQWV�
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.H\ ZRUGV� PRELOLW\ UHVWULFWLRQ� SURGXFWLRQ WHDP� VHDUFK� EUHDN�XS
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0RELOLW\ UHVWULFWLRQV VXFK DV VHYHUDQFH SD\PHQW DQG OLIH�ORQJ WHQXUH LQ WKH ODERU PDU�

NHW KDYH D VLJQLnFDQW HmHFW RQ DJJUHJDWH HFRQRPLF DFWLYLW\� 7KH KLJK XQHPSOR\PHQW LQ

(XURSH� LQ FRPSDULVRQ WR WKH 86� KDV ORQJ EHHQ DWWULEXWHG WR UHJXODWLRQV UHVWULFWLQJ ODERU

PRELOLW\� /D]HDU ������ nQGV WKDW VHYHUDQFH SD\PHQWV UHGXFH HPSOR\PHQW LQ KLV H[DPL�

QDWLRQ RI (XURSHDQ GDWD� +RSHQKD\Q DQG 5RJHUVRQ ������ UHSRUW D VLPLODU nQGLQJ LQ D

FDOLEUDWHG JHQHUDO HTXLOLEULXP PRGHO� 7KH DXWKRUV IXUWKHU UHSRUW D VLJQLnFDQW QHJDWLYH

ZHOIDUH HmHFW RI nULQJ FRVWV�� 7KHVH nQGLQJV OHDG PH WR TXHVWLRQ ZK\ WKHUH DUH WKHVH

PRELOLW\ UHVWULFWLRQV� LI WKH\ DUH VR EDG� ZK\ GR ZH REVHUYH WKHP" 0RELOLW\ UHVWULFWLRQV

DUH DOVR ZLGHO\ IRXQG LQ WKH PDUULDJH PDUNHW� 'LYRUFH SD\PHQWV DUH FRPPRQ DQG GLUHFW

GLYRUFH EDQV DUH ZLGHO\ REVHUYHG LQ GHYHORSLQJ FRXQWULHV DQG LQ WKH KLVWRU\ RI GHYHORSHG

FRXQWULHV� $QRWKHU H[DPSOH RI PRELOLW\ UHVWULFWLRQ LV LQ EXVLQHVV SDUWQHUVKLS� )RU H[DP�

SOH� WKH -DSDQHVH EXVLQHVV QHWZRUN� NHLUHWVX� ZRUNV XQGHU WKH LPSOLFLW XQGHUVWDQGLQJ WKDW

HDFK nUP ZRXOG EH REOLJHG WR VWD\ LQ WKH QHWZRUN �VHH )XNX\DPD ������ 2QH PD\ DUJXH

WKDW WKHVH UHVWULFWLRQV OHDG WR LQHpFLHQW PDWFKLQJ DQG WKXV UHGXFH ZHOIDUH� HFRQRPLF RU

RWKHUZLVH� 7KHQ DJDLQ� ZK\ GR ZH REVHUYH WKHVH UHVWULFWLRQV" 7KLV LV WKH TXHVWLRQ WKDW ,

DGGUHVV LQ WKLV SDSHU�

2QH UHDVRQ ZK\ WKHUH DUH PRELOLW\ UHVWULFWLRQV PD\ EH WKDW WKH SHRSOH ZKR JDLQ E\

KDYLQJ WKHVH UHVWULFWLRQV VRPHKRZ KDYH WKH SRZHU WR KDYH WKHLU ZD\� 7KXV WKH ZRUNHUV


XQLRQV DUH RIWHQ EODPHG IRU LPSRVLQJ nULQJ UHVWULFWLRQV� ,Q WKLV YHLQ� 6DLQW�3DXO ������

DUJXHV WKDW WKH HPSOR\HG DUH SROLWLFDOO\ VWURQJ HQRXJK WR HUHFW HPSOR\PHQW�SURWHFWLRQ OHJ�

LVODWLRQ LQ (XURSH� $OWKRXJK WKLV DUJXPHQW KDV DQ LQWXLWLYH DSSHDO� LW DOVR KDV D GUDZEDFN�

,PSOLFLW LQ WKH DUJXPHQW LV WKDW WKH UHVWULFWLRQV KDYH RYHUDOO QHJDWLYH ZHOIDUH HmHFW EXW

� 7KHUH LV DPELJXLW\ DERXW WKH HPSOR\PHQW HmHFW RI nULQJ FRVWV� %HQWROLOD DQG %HUWROD ������ DQG

$OYDUH] DQG 9HUDFLHUWR ������ UHSRUW SRVLWLYH HmHFW XVLQJ FDOLEUDWHG PRGHOV� 6HH /MXQJTYLVW ������ IRU D

JRRG HYDOXDWLRQ RI WKH OLWHUDWXUH RQ WKLV LVVXH� 7R P\ NQRZOHGJH� KRZHYHU� DOO UHVHDUFKHUV UHSRUW� LI DQ\�

QHJDWLYH ZHOIDUH HmHFW RI nULQJ FRVWV�
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WKDW WKH\ DUH DQ XQIRUWXQDWH RXWFRPH JLYHQ SROLWLFDO DQG LQVWLWXWLRQDO FRQVWUDLQWV� 7KH DU�

JXPHQW WKHQ QHHGV DQ H[SODQDWLRQ DV WR ZK\ WKHUH LV QRW D FRPSHQVDWLRQ VFKHPH ZKHUHE\

WKH JDLQHUV �nUPV RU XQHPSOR\HG ZRUNHUV� IURP UHPRYLQJ WKH UHVWULFWLRQV FRPSHQVDWH WKH

ORVHUV �HPSOR\HG ZRUNHUV� VR WKDW HYHU\ERG\ EHFRPHV EHWWHU Rm� 6XFK DQ H[SODQDWLRQ KDV

QRW EHHQ ZHOO DUWLFXODWHG \HW �VHH 5RGULN ������ ,Q WKLV SDSHU� , WDNH D GLmHUHQW� SHUKDSV

VLPSOHU� DSSURDFK WR XQGHUVWDQGLQJ PRELOLW\ UHVWULFWLRQV WKDW GRHV ZLWKRXW VXFK D GUDZ�

EDFN� , H[SORUH KRZ WKH UHVWULFWLRQV PD\ LPSURYH RYHUDOO ZHOIDUH� WKHUHE\ MXVWLI\LQJ WKHLU

SUHVHQFH�

7KH EDVLF VWRU\ LV DV IROORZV� ,PDJLQH WZR SHRSOH LQ D SDUWQHUVKLS� 6XSSRVH RQH RI

WKHP PHW DQ DOWHUQDWLYH SDUWQHU� ,I KH EUHDNV XS ZLWK KLV FXUUHQW SDUWQHU DQG IRUPV D

QHZ SDUWQHUVKLS ZLWK WKH DOWHUQDWLYH SDUWQHU� WKLV GHVHUWHG SDUWQHU VXmHUV ZHOIDUH ORVV�

+RZHYHU� ZLWKRXW DQ\ UHVWULFWLRQV RQ EUHDN�XS� WKH ZHOIDUH ORVV RI WKH GHVHUWHG SDUWQHU

LV H[WHUQDO WR WKH GHFLVLRQ SUREOHP RI WKH GHVHUWLQJ SDUWQHU� 'XH WR WKLV H[WHUQDOLW\� WKH

SDUWQHUVKLS EUHDNV XS WRR HDVLO\ DQG IXUWKHU WKHUH LV WRR PXFK VHDUFK IRU DQ DOWHUQDWLYH

SDUWQHU VLQFH PHHWLQJ DQ DOWHUQDWLYH SDUWQHU LV RYHU�YDOXHG� ,Q WKLV VLWXDWLRQ� EUHDN�XS

UHVWULFWLRQV VXFK DV EUHDN�XS SD\PHQW DQG EUHDN�XS EDQ FDQ LPSURYH WKH MRLQW ZHOIDUH RI

WKH SDUWQHUV E\ LQWHUQDOL]LQJ �VRPH RI� WKH H[WHUQDOLW\�

7KH HOHPHQWV RI WKH VWRU\ DUH QRW QHZ� 7KH LGHD WKDW VHYHUDQFH SD\PHQW PD\ LPSURYH

ZHOIDUH LV GLVFHUQDEOH LQ WKH LPSOLFLW FRQWUDFW WKHRU\ �VHH� IRU H[DPSOH� $UQRWW� +RVLRV� DQG

6WLJOLW] ������ 7KH IRFXV RI WKDW WKHRU\� KRZHYHU� LV RQ WKH LVVXHV RI ZDJH ULJLGLW\ DQG

LQYROXQWDU\ XQHPSOR\PHQW� )XUWKHU� WKH GULYLQJ IRUFH EHKLQG WKH LPSOLFLW FRQWUDFW LV WKH

QHHG WR LQVXUH ULVN�DYHUVH ZRUNHUV DJDLQVW QHJDWLYH VKRFNV� RQ ZKLFK WKH DERYH VWRU\ GRHV

QRW GHSHQG� ,Q WHUPV RI PRGHOLQJ� WKH VWRU\ LV HDVLO\ SODFHG LQ WKH IUDPHZRUN RI WKH VHDUFK

DQG PDWFKLQJ WKHRU\� ,Q WKDW WKHRU\� YDULRXV W\SHV RI H[WHUQDOLW\ KDYH EHHQ UHFRJQL]HG
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DQG H[SORUHG�� +RZHYHU� WKH SDUWLFXODU H[WHUQDOLW\ SUHVHQW LQ WKH DERYH VWRU\ KDV QRW EHHQ

H[SORUHG WR P\ NQRZOHGJH��

%HIRUH SURFHHGLQJ WR WKH PRGHO� , ZLOO PDNH VRPH TXDOLnFDWLRQV VR WKDW , GRQ
W RYHUVHOO

WKH VWRU\ XQZLWWLQJO\� )LUVW� WKH PRGHO LV NHSW DW D TXLWH DEVWUDFW OHYHO� )RU LQVWDQFH� WKH

PRGHO GRHV QRW IHDWXUH H[�DQWH DV\PPHWU\ EHWZHHQ FXUUHQW SDUWQHUV� SUHVHQW EHWZHHQ WKH

nUP DQG ZRUNHU RU EHWZHHQ WKH PDQ DQG ZRPDQ� , UHFRJQL]H WKDW PRGHOLQJ VXFK DV\P�

PHWU\ LV LPSRUWDQW LI , ZLOO FDOLEUDWH WKH PRGHO DQG H[SORUH WKH TXDQWLWDWLYH LPSOLFDWLRQV

LQ WKH ODERU RU PDUULDJH PDUNHWV� +RZHYHU� , WKLQN WKDW WKH QDWXUH RI VHDUFK DQG EUHDN�

XS LQ WKH ODERU DQG PDUULDJH PDUNHWV LV VLPLODU HQRXJK WR WKDW LQ V\PPHWULF SDUWQHUVKLS

�H�J�� EXVLQHVV SDUWQHUVKLS� IULHQGVKLS� VR WKDW ZH FDQ JUDVS WKH PDLQ DUJXPHQW RI WKH

VWRU\ DW WKH PDLQWDLQHG OHYHO RI DEVWUDFWLRQ ZLWKRXW VDFULnFLQJ LWV DSSOLFDELOLW\ LQ YDULRXV

FRQWH[WV� 6HFRQG� , GR QRW FODLP WKDW WKH PRGHO FDSWXUHV WKH VROH UHDVRQ IRU PRELOLW\

UHVWULFWLRQV� 5DWKHU� , YLHZ WKH UHDVRQ FRQVLGHUHG KHUH DV FRPSOHPHQWLQJ WKH RWKHUV� VXFK

DV WKH RQH EDVHG RQ SROLWLFDO HFRQRP\� 7KLUG� WKH PRGHO GRHV QRW H[SODLQ FURVV�FRXQWU\ RU

FURVV�SHULRG GLmHUHQFHV LQ PRELOLW\ UHVWULFWLRQV� 7KXV WKH PRGHO GRHV QRW DQVZHU ZK\ WKH

(XURSHDQ ODERU PDUNHW KDV PRUH UHVWULFWLRQV WKDQ WKH 86 PDUNHW RU ZK\ WKH GLYRUFH EDQ

ZDV OLIWHG LQ WKH ��
V LQ ,WDO\ DQG %UD]LO� 7KH PRGHO� KRZHYHU� GRHV SURYLGH D UHDVRQ ZK\

WKHUH PD\ EH PRELOLW\ UHVWULFWLRQV DQG WKXV� , WKLQN� LV D VWHS IRUZDUG LQ XQGHUVWDQGLQJ

WKHLU YDULDWLRQV DFURVV FRXQWULHV DQG SHULRGV�

7KH UHPDLQGHU RI WKH SDSHU LV RUJDQL]HG DV IROORZV� ,Q 6HFWLRQ �� , SUHVHQW D PRGHO

RI VHDUFK DQG EUHDN�XS WKDW IRUPDOL]HV WKH DERYH VWRU\� )RU WKH QDUUDWLYH SXUSRVH� ,

FRQVLGHU WKUHH HFRQRPLHV WKDW VKDUH WKH VDPH HQYLURQPHQW H[FHSW ZLWK UHVSHFW WR WKH

EUHDN�XS UHVWULFWLRQ� 7KH EHQFKPDUN HFRQRP\ KDV QR UHVWULFWLRQV DQG FRQVHTXHQWO\ WKHUH

LV WRR PXFK VHDUFK DQG EUHDN�XS� 7KH VHFRQG HFRQRP\ UHVWULFWV EUHDN�XS E\ UHTXLULQJ

� 6HH +RVLRV ������ DQG WKH UHIHUHQFHV WKHUHLQ�
� 6HH %XUGHWW DQG &ROHV ������ IRU D VWDQGDUG IRUPDOL]DWLRQ RI SDUWQHUVKLS IRUPDWLRQ� 7KH PDLQ

GLmHUHQFH RI WKH PRGHO LQ WKLV SDSHU LV WKDW SDUWQHUVKLSV FDQ EH YROXQWDULO\ EURNHQ� ZKLFK JLYHV ULVH WR WKH

DERYH�PHQWLRQHG H[WHUQDOLW\�
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WKH GHVHUWLQJ SDUWQHU WR SD\ WKH GHVHUWHG SDUWQHU LQ WKH DPRXQW HTXDO WR WKH ZHOIDUH ORVV

RI WKH GHVHUWHG SDUWQHU� 7KLV EUHDN�XS SD\PHQW DUUDQJHPHQW DFKLHYHV WKH RSWLPDO OHYHOV

RI VHDUFK DQG EUHDN�XS� 7KH WKLUG HFRQRP\ UHVWULFWV EUHDN�XS E\ D GLUHFW EUHDN�XS EDQ

GHSHQGLQJ RQ FXUUHQW SDUWQHUV
 FRPSDWLELOLW\� $OWKRXJK WKLV EUHDN�XS EDQ DUUDQJHPHQW

GRHV QRW DFKLHYH RSWLPDOLW\� LW LPSURYHV ZHOIDUH RQ WKH EHQFKPDUN HFRQRP\� ,Q 6HFWLRQ

�� , GLVFXVV VRPH IXUWKHU LPSOLFDWLRQV DQG LQWHUSUHWDWLRQV RI WKH PRGHO� ,Q 6HFWLRQ �� ,

FRQFOXGH E\ HYDOXDWLQJ WKH PHULWV DQG VKRUWFRPLQJV RI WKH PRGHO�
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,Q WKLV VHFWLRQ� , ZLOO IRUPDOL]H WKH YDOXH RI PRELOLW\ UHVWULFWLRQV E\ FRPSDULQJ WKUHH

HFRQRPLHV WKDW IHDWXUH VHDUFK DQG EUHDN�XS DQG GLmHU LQ WHUPV RI EUHDN�XS UHVWULFWLRQV�

%XW� nUVW� , ZLOO OD\ RXW WKH FRPPRQ HQYLURQPHQW RI WKHVH HFRQRPLHV� 7KHUH DUH PDQ\

SHRSOH� (YHU\RQH
V RQH�SHULRG XWLOLW\ LV Fb[� ZKHUH F LV FRQVXPSWLRQ DQG [ LV VHDUFK HmRUW

RU VHDUFK FRVW� (YHU\RQH GLVFRXQWV IXWXUH FRQVXPSWLRQ DQG VHDUFK FRVWV E\ RQH�SHULRG

GLVFRXQW UDWH n� $W WKH EHJLQQLQJ RI HDFK SHULRG� D SHUVRQ LV HLWKHU DORQH� RU D SDUWQHU

RI D WZR�SHUVRQ SURGXFWLRQ WHDP� 7KH nUVW HYHQW RI WKH SHULRG LV WKDW SHRSOH ZRUN WR

SURGXFH RXWSXW� $ SHUVRQ ZRUNLQJ DORQH SURGXFHV \� XQLWV RI RXWSXW� 7KH RXWSXW RI D

WHDP GHSHQGV RQ KRZ FRPSDWLEOH WKH WZR SDUWQHUV DUH� /HW \ � >\�� \�@� ZKHUH \�� \� ! ��

GHQRWH WKH FRPSDWLELOLW\ RI WKH SDUWQHUV� $ WHDP ZLWK FRPSDWLELOLW\ \ SURGXFHV �\ XQLWV

RI RXWSXW� 3DUWQHUV GLYLGH RXWSXW HTXDOO\ VR WKDW HDFK SDUWQHU WDNHV \ XQLWV RI RXWSXW�

7KH HTXDO GLYLVLRQ RI WKH RXWSXW LV D QDWXUDO DVVXPSWLRQ VLQFH� DV ZLOO EH GLVFXVVHG EHORZ�

WKH WZR SDUWQHUV
 VHDUFK DQG PDWFKLQJ SURVSHFWV DUH LGHQWLFDO DQG WKXV WKH\ DUH LQ HTXDO

EDUJDLQLQJ SRVLWLRQV�

$IWHU SURGXFWLRQ� SHRSOH VHDUFK IRU QHZ SDUWQHUV� 7KH VHDUFK DQG PDWFKLQJ WHFKQRORJ\

LV DV IROORZV� $ SHUVRQ H[SHQGLQJ [ XQLWV RI VHDUFK FRVW PHHWV D SRWHQWLDO SDUWQHU ZLWK

SUREDELOLW\ P�[�� WKDW VDWLVnHV P���  � DQG IRU DOO [ w �� P��[� ! � DQG P���[� � �� 7KH

FRQFDYLW\ RI WKH IXQFWLRQ P HQVXUHV WKDW WKH HTXLOLEULXP VHDUFK OHYHO IRU WKH SDUWQHUV RI
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DQ\ SURGXFWLRQ WHDP LV LQWHULRU DQG XQLTXH� 7KH FRPSDWLELOLW\ RI DQ\ WZR SHRSOH ZKR PHHW

LV UDQGRP DQG GLVWULEXWHG E\ WKH IXQFWLRQ ) �\�� ,PSOLFLW EHKLQG WKLV LV WKH DVVXPSWLRQ

WKDW DOWKRXJK SHUVRQ $ DQG SHUVRQ % GLmHU LQ WHUPV RI WKHLU FRPSDWLELOLW\ ZLWK SHUVRQ &�

WKH SDLU�ZLVH FRPSDWLELOLW\ LV LGLRV\QFUDWLF DQG HYHU\RQH LV LGHQWLFDO LQ WHUPV RI WKH H[�DQWH

GLVWULEXWLRQ RI FRPSDWLELOLW\�

7R IRFXV WKH DQDO\VLV RQ WKH LVVXHV RI FRRUGLQDWLRQ EHWZHHQ FXUUHQW SDUWQHUV� , ZLOO

PDNH WZR VLPSOLI\LQJ DVVXPSWLRQV� )LUVW� IRU DQ\ FXUUHQW WHDP LW QHYHU KDSSHQV WKDW ERWK

RI WKH WZR SDUWQHUV PHHW DOWHUQDWLYH SDUWQHUV� HLWKHU RQH RI WKH WZR PHPEHUV PHHWV DQ

DOWHUQDWLYH SDUWQHU RU QHLWKHU GRHV� 7KLV ZLOO EH DSSUR[LPDWHO\ WKH FDVH LI WKH OHQJWK RI

SHULRG LV VPDOO HYHQ LI WKH VHDUFK RXWFRPHV RI WKH WZR FXUUHQW SDUWQHUV DUH LQGHSHQGHQW

RI HDFK RWKHU� WKH SUREDELOLW\ RI WKH WZR FXUUHQW SDUWQHUV ERWK PHHWLQJ SRWHQWLDO SDUWQHUV

FDQ EH DVVXPHG DZD\�� 7R EH FRQVLVWHQW ZLWK WKLV DVVXPSWLRQ� DVVXPH WKDW IRU DOO [ w ��

P�[� � � �� 6HFRQG� LI D SHUVRQ ZKRVH FRPSDWLELOLW\ ZLWK KLV FXUUHQW SDUWQHU LV \ PHHWV

DQ DOWHUQDWLYH SDUWQHU� WKLV DOWHUQDWLYH SDUWQHU
V FRPSDWLELOLW\ ZLWK KLV FXUUHQW SDUWQHU LV

DOVR \� 6LPLODUO\� D SHUVRQ ZLWKRXW D WHDP PHHWV RQO\ D SHUVRQ ZLWKRXW D WHDP� :LWKRXW

WKLV DVVXPSWLRQ� D SHUVRQ
V VHDUFK KDV DQ H[WHUQDOLW\ RQ WKH RWKHU VHDUFKHUV E\ DmHFWLQJ

WKH GLVWULEXWLRQ RI VHDUFKHUV� WKH VHDUFK RI D SHUVRQ ZLWK ORZ FXUUHQW RXWSXW KDV D SRVLWLYH

H[WHUQDOLW\ RQ WKH RWKHU VHDUFKHUV VLQFH KH ZRXOG EH PRUH ZLOOLQJ WR IRUP D QHZ WHDP�

FRQYHUVHO\� WKH VHDUFK RI D SHUVRQ ZLWK KLJK FXUUHQW RXWSXW KDV D QHJDWLYH H[WHUQDOLW\� 7KXV

WKLV DVVXPSWLRQ DOORZV WKH DQDO\VLV WR DEVWUDFW DZD\ IURP WKH FRPSOLFDWLRQ UHVXOWLQJ IURP

WKLV W\SH RI H[WHUQDOLW\ DQG WR IRFXV RQ WKH H[WHUQDOLW\ SUHVHQW EHWZHHQ FXUUHQW SDUWQHUV�

7R FRQFHSWXDOL]H WKH LQVWLWXWLRQDO DUUDQJHPHQW FRQVLVWHQW ZLWK WKLV DVVXPSWLRQ� VXSSRVH

WKDW WKH FXUUHQW RXWSXW LV REVHUYDEOH WR HYHU\RQH DQG WKHUH LV D FRVWOHVV WHFKQRORJ\ WKDW

GLUHFWV SHRSOH WR YDULRXV VHDUFK DQG PDWFKLQJ DUHDV GHSHQGLQJ RQ WKHLU FXUUHQW RXWSXW�

� 7KLV DVVXPSWLRQ LV LPSOLFLW LQ FRQWLQXRXV�WLPH PRGHOV� ZKLFK DUH REWDLQHG LQ WKH OLPLW RI VKRUWHQLQJ

WKH OHQJWK RI SHULRG� 6HH %XUGHWW DQG &ROHV �������
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$IWHU VHDUFKLQJ DQG PDWFKLQJ� D SHUVRQ ZKR PHW DQ DOWHUQDWLYH SDUWQHU GHFLGHV

ZKHWKHU WR IRUP D QHZ WHDP ZLWK WKH DOWHUQDWLYH SDUWQHU RU WR VWD\ ZLWK WKH FXUUHQW

SDUWQHU� WDNLQJ DV JLYHQ DQ\ EUHDN�XS UHVWULFWLRQ� 1RWH WKDW� JLYHQ WKH DVVXPHG VHDUFK

DQG PDWFKLQJ WHFKQRORJ\� WZR QHZO\�PHW SHRSOH DUH LGHQWLFDO LQ WHUPV RI WKH FRPSDWLELOLW\

ZLWK WKHLU UHVSHFWLYH FXUUHQW SDUWQHUV DQG WKHLU IXWXUH SURVSHFWV� 7KXV WKHLU EUHDN�XS

GHFLVLRQ ZLOO EH WKH VDPH� HLWKHU WKH\ ERWK ZDQW WR IRUP D QHZ WHDP ZLWK HDFK RWKHU RU

QHLWKHU ZDQWV WR� 7KLV VLPSOLnHV WKH DQDO\VLV JUHDWO\� $IWHU WKH WHDPV KDYH EHHQ IRUPHG�

EURNHQ XS� RU SUHVHUYHG� SHRSOH FRQVXPH WKHLU VKDUH RI FXUUHQW RXWSXW� QHW RI DQ\ EUHDN�XS

SD\PHQW� )LQDOO\� DW WKH HQG RI WKH SHULRG p IUDFWLRQ RI DOO �QHZ DQG ROG� WHDPV DUH UDQ�

GRPO\ EURNHQ XS� 7KH H[RJHQRXV EUHDN�XS LV D VLPSOH ZD\ RI JHQHUDWLQJ QRQ�GLPLQLVKLQJ

VHDUFK DQG EUHDN�XS DFWLYLWLHV LQ WKH ORQJ�UXQ�

,Q WKLV HQYLURQPHQW� D SHUVRQ
V NH\ GHFLVLRQV DW HDFK GDWH LV KRZ PXFK WR VHDUFK DQG�

LI KH PHHWV DQ DOWHUQDWLYH SDUWQHU� ZKHWKHU WR IRUP D QHZ WHDP� ,PSRUWDQW LQ WKH SHUVRQ
V

GHFLVLRQ SUREOHP LV ZKDW FRQVWUDLQWV KH IDFHV LQ FRRUGLQDWLQJ WKH VHDUFK DQG WKH EUHDN�XS

ZLWK KLV FXUUHQW SDUWQHU� ,Q WKH IROORZLQJ� , ZLOO FRQVLGHU WKUHH HFRQRPLHV WKDW GLmHU LQ

WKLV UHVSHFW�

��� (FRQRP\ �� 1R 5HVWULFWLRQ

$V D EHQFKPDUN FDVH� OHW XV nUVW FRQVLGHU DQ HFRQRP\ ZKHUH VHDUFK DQG EUHDN�XS DUH

QRW FRRUGLQDWHG EHWZHHQ FXUUHQW SDUWQHUV� EHIRUH VHDUFK WKH\ FDQQRW MRLQWO\ FRPPLW WR D

VHDUFK RU EUHDN�XS UXOH QRU FDQ WKH\ QHJRWLDWH DIWHU PHHWLQJ DQ DOWHUQDWLYH SDUWQHU� 7KLV

HQYLURQPHQW� DOWKRXJK PHDQW WR FDSWXUH WKH H[WUHPH FDVH IRU WKH QDUUDWLYH SXUSRVH� KDV

VRPH UHDOLVP� )LUVW� FRPPLWWLQJ WR D UXOH LV GLpFXOW LQ PDQ\ FLUFXPVWDQFHV� D SHUVRQ
V

VHDUFK OHYHO PD\ EH GLpFXOW IRU KLV SDUWQHU WR REVHUYH DQG LQ DQ\ FDVH HQIRUFLQJ D UXOH RQ

DQ �H[�SRVW� XQZLOOLQJ SDUWQHU LV QRW HDV\� 6HFRQG� SHRSOH PD\ QRW KDYH HQRXJK PHDQV RI

SD\PHQW HLWKHU IRU KRQRULQJ D UXOH RU IRU H[�SRVW QHJRWLDWLRQ� WKH FXUUHQW LQFRPH PD\ EH

VPDOO UHODWLYH WR WKH SD\PHQW DQG WKH FUHGLW PDUNHW PD\ EH XQGHUGHYHORSHG�
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7R IRUPDOL]H D SHUVRQ
V GHFLVLRQ SUREOHP LQ WKLV HFRQRP\� OHW Y�\� EH WKH H[SHFWHG

GLVFRXQWHG XWLOLW\ RI D SHUVRQ ZLWK WKH FXUUHQW RXWSXW \� 7KH %HOOPDQ
V HTXDWLRQ LV

Y�\�  PD[
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,Q WKLV HTXDWLRQ� J�\�� LV WKH EUHDN�XS GHFLVLRQ PDGH XSRQ PHHWLQJ DQ DOWHUQDWLYH SDUWQHU

ZKRVH FRPSDWLELOLW\ LV \� �J�\��  � LI D QHZ WHDP LV IRUPHG DQG WKH FXUUHQW WHDP LV

EURNHQ XS DQG J�\��  � LI QRW� DQG ��\� LV WKH SUREDELOLW\ RI EHLQJ GHVHUWHG E\ WKH FXUUHQW

SDUWQHU� 7KH SHUVRQ WDNHV WKLV SUREDELOLW\ DV JLYHQ VLQFH WKHUH LV QR FRRUGLQDWLRQ EHWZHHQ

SDUWQHUV� /HW [�\� DQG J�\� \�� GHQRWH WKH VHDUFK DQG EUHDN�XS IXQFWLRQV DVVRFLDWHG ZLWK

WKH %HOOPDQ
V HTXDWLRQ� 6LQFH WKH FXUUHQW SDUWQHUV RI D WHDP VROYH WKH VDPH GHFLVLRQ

SUREOHP� LQ HTXLOLEULXP WKH SUREDELOLW\ IRU D SHUVRQ WR OHDYH KLV SDUWQHU ZLOO EH WKH VDPH

DV WKH SUREDELOLW\ IRU KLV SDUWQHU WR OHDYH KLP� 7KXV ZH KDYH

��\�  P�[�\��
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$Q HTXLOLEULXP RI WKLV HFRQRP\ LV D YDOXH IXQFWLRQ Y�\�� D VHDUFK IXQFWLRQ [�\�� D EUHDN�XS

IXQFWLRQ J�\� \��� DQG D EUHDN�XS SUREDELOLW\ IXQFWLRQ ��\� WKDW VDWLVI\ HTXDWLRQV � DQG ��

7KH IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV WKH HTXLOLEULXP�

3URSRVLWLRQ �� 7KHUH LV D XQLTXH HTXLOLEULXP RI (FRQRP\ � ZLWK WKH IROORZLQJ SURSHUWLHV�

)RU DOO \� Y LV FRQWLQXRXV DQG LQFUHDVLQJ� [ LV GHFUHDVLQJ� � LV GHFUHDVLQJ� J�\� \��  � LI

\� � \� DQG J�\� \��  � LI \� ! \�

3URRI� /HW 7 EH DQ RSHUDWRU WKDW PDSV Z WR 7 �Z� DV IROORZV�

7 �Z��\�  PD[
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ZKHUH

�Z�\�Z�  P�[Z�\�Z��
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JZ�\� \
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,Q WKLV HTXDWLRQ� [Z DQG JZ DUH WKH VROXWLRQ WR WKH PD[LPL]DWLRQ SUREOHP LQ HTXDWLRQ �� :H

FDQ VKRZ WKDW LI Z LV ERXQGHG� 7 �Z� LV ERXQGHG� IRU DQ\ ERXQGHG Z DQG Z�� LI Z�\� w Z��\��

7 �Z��\� w 7 �Z���\�� DQG IRU DQ\ ERXQGHG Z DQG DQ\ FRQVWDQW F� 7 �Z � F� � 7 �Z� � nF�

7KXV 7 VDWLVnHV WKH %ODFNZHOO
V FRQGLWLRQ DQG LV D FRQWUDFWLRQ PDSSLQJ� 1RZ VXSSRVH Z

LV FRQWLQXRXV DQG QRQ�GHFUHDVLQJ� :H KDYH JZ�\� \
��Z�  � LI \� � \ DQG JZ�\� \

��Z�  �

LI \� ! \ �LPSRVLQJ WKH FXW�Rm FRQYHQWLRQ ZKHQ JZ FDQ WDNH RQ HLWKHU YDOXH�� *LYHQ WKH

DVVXPSWLRQV RQ P� [Z�\�Z� LV XQLTXH DQG QRQ�LQFUHDVLQJ DQG FRQWLQXRXV� 7KHQ �Z�\�Z�

LV FRQWLQXRXV DQG GHFUHDVLQJ� 8VLQJ WKHVH SURSHUWLHV RI JZ� [Z� DQG �Z� ZH FDQ VKRZ WKDW

7�Z��\� LV FRQWLQXRXV DQG LQFUHDVLQJ LQ \� 7KXV E\ WKH &RQWUDFWLRQ 0DSSLQJ 7KHRUHP�

WKHUH LV D XQLTXH ERXQGHG� FRQWLQXRXV� DQG QRQ�GHFUHDVLQJ Y WKDW VROYHV HTXDWLRQV � DQG �

DQG IXUWKHU� Y LV LQFUHDVLQJ� 5HSHDWLQJ WKH DERYH VWHSV LQYROYHG LQ GHULYLQJ WKH SURSHUWLHV

RI JZ� [Z� DQG �Z� ZH KDYH WKH VWDWHG SURSHUWLHV RI J� [� DQG �� 4�(�'�

7R XQGHUVWDQG WKLV SURSRVLWLRQ LQWXLWLYHO\� D SHUVRQ LV EHWWHU Rm ZLWK D EHWWHU FXUUHQW

PDWFK �JUHDWHU FXUUHQW RXWSXW�� ,I D SHUVRQ PHHWV DQ DOWHUQDWLYH SDUWQHU� KH IRUPV D QHZ

WHDP LI KH LV PRUH FRPSDWLEOH ZLWK WKH DOWHUQDWLYH SDUWQHU WKDQ ZLWK WKH FXUUHQW RQH� DQG

KH VWD\V ZLWK WKH FXUUHQW SDUWQHU RWKHUZLVH� *LYHQ WKLV FXW�Rm UXOH RQ WHDP IRUPDWLRQ DQG

EUHDN�XS� WKH ORZHU FXUUHQW RXWSXW D SHUVRQ KDV� WKH PRUH OLNHO\ WKH SHUVRQ ZLOO IRUP D QHZ

WHDP ZLWK DQ DOWHUQDWLYH SDUWQHU� 7KXV PHHWLQJ DQ DOWHUQDWLYH SDUWQHU LV PRUH YDOXDEOH WR

D SHUVRQ ZLWK ORZHU FXUUHQW RXWSXW DQG FRQVHTXHQWO\ KH ZLOO VHDUFK PRUH� 'XH WR JUHDWHU

VHDUFK DQG D ORZHU FXW�Rm FRPSDWLELOLW\ IRU EUHDN�XS� D SHUVRQ ZLWK ORZHU FXUUHQW RXWSXW

LV PRUH OLNHO\ WR EUHDN XS �RU EH GHVHUWHG��

,Q WKLV HFRQRP\� WKH HTXLOLEULXP VHDUFK DQG EUHDN�XS EHKDYLRU LV VXE�RSWLPDO� D VRFLDO

SODQQHU FDQ LQFUHDVH ZHOIDUH E\ GLFWDWLQJ GLmHUHQW VHDUFK DQG EUHDN�XS EHKDYLRU� 7R VHH

WKLV� OHW XV FRQVLGHU WKH VRFLDO SODQQHU
V SUREOHP� 1RWH WKDW WKH VHDUFK DQG PDWFKLQJ

WHFKQRORJ\ LV VXFK WKDW WKHUH LV QR VFRSH IRU WKH VRFLDO SODQQHU WR WUDGH WKH MRLQW XWLOLW\

�L�H�� WKH EHIRUH�VHDUFK H[SHFWHG XWLOLW\� RI D SDLU RI FXUUHQW SDUWQHUV ZLWK WKDW RI DQRWKHU�

7KXV WKH VRFLDO SODQQHU
V SUREOHP LV WR PD[LPL]H WKH MRLQW XWLOLW\ RI HDFK SDLU RI FXUUHQW

�



SDUWQHUV� /HW AY�\� EH WKH H[SHFWHG GLVFRXQWHG XWLOLW\ RI D SHUVRQ ZLWK WKH FXUUHQW RXWSXW

\ XQGHU WKH SODQQHU
V GLFWDWLRQ� 7KH %HOOPDQ
V HTXDWLRQ DVVRFLDWHG ZLWK WKH SODQQHU
V

SUREOHP LV

AY�\�  PD[
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DQG WKH FRUUHVSRQGLQJ SUREDELOLW\ RI EUHDN�XS LV

A��\�  P�A[�\��

= \�

\�

AJ�\� \��G) �\�� ���

ZKHUH A[ DQG AJ DUH WKH VHDUFK DQG EUHDN�XS IXQFWLRQV DVVRFLDWHG ZLWK HTXDWLRQ �� 7KH

GLmHUHQFH EHWZHHQ D SHUVRQ
V GHFLVLRQ SUREOHP �HTXDWLRQ �� DQG WKH SODQQHU
V GHFLVLRQ

SUREOHP �HTXDWLRQ �� LV WKDW WKH ORVV RI WKH GHVHUWHG SDUWQHU
V XWLOLW\ LV H[WHUQDO WR WKH

IRUPHU ZKHUHDV LW LV LQWHUQDO WR WKH ODWWHU� 7KH RSWLPXP RI WKLV HFRQRP\ LV D YDOXH IXQFWLRQ

AY�\�� D VHDUFK IXQFWLRQ A[�\�� D EUHDN�XS IXQFWLRQ AJ�\� \��� DQG D EUHDN�XS SUREDELOLW\

IXQFWLRQ A��\� WKDW VDWLVI\ HTXDWLRQV � DQG �� 7KH IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV WKH

RSWLPXP�

3URSRVLWLRQ �� 7KH RSWLPXP KDV WKH IROORZLQJ SURSHUWLHV� AY LV FRQWLQXRXV DQG LQFUHDVLQJ

IRU DOO \� WKHUH LV A\ � �\�� \�� VXFK WKDW A[ DQG A� DUH GHFUHDVLQJ LI \ � A\ DQG A[�\�  A��\�  �

LI \ w A\� AJ�\� \��  � LI \� � o�\� DQG AJ�\� \��  � IRU \� ! o�\� ZKHUH o�\�  PD[I\� �

AY�\�� b AY�\� � AY�\�b AY�\��J�

3URRI� /HW A7 EH DQ RSHUDWRU WKDW PDSV Z WR A7 �Z� DFFRUGLQJ WR WKH ULJKW�KDQG VLGH RI

HTXDWLRQ �� :H FDQ VKRZ WKDW A7 SUHVHUYHV ERXQGHGQHVV DQG FRQWLQXLW\ DQG VDWLVnHV WKH

%ODFNZHOO
V FRQGLWLRQV RI PRQRWRQLFLW\ DQG GLVFRXQWLQJ� �6HH WKH SURRI RI 3URSRVLWLRQ

��� 7KXV A7 LV D FRQWUDFWLRQ DQG WKHUH LV D XQLTXH ERXQGHG DQG FRQWLQXRXV AY WKDW VROYHV

HTXDWLRQ �� )XUWKHU� ZH FDQ VKRZ WKDW LI Z LV QRQ�GHFUHDVLQJ� 7 �Z� LV LQFUHDVLQJ� 7KXV AY

LV LQFUHDVLQJ� 8VLQJ WKLV� ZH FDQ GHULYH WKH VWDWHG SURSHUWLHV RI AJ� A[� DQG A�� 4�(�'�

�



7KH RSWLPDO EUHDN�XS EHKDYLRU IHDWXUHV D FXW�Rm OHYHO RI FRPSDWLELOLW\ WKDW LV KLJKHU WKDQ

WKH FXUUHQW OHYHO EHFDXVH WKH EUHDN�XS LV DOORZHG RQO\ ZKHQ WKH FXUUHQW SDUWQHUV
 MRLQW

XWLOLW\ JDLQ H[FHHGV WKHLU MRLQW XWLOLW\ ORVV� 7KH RSWLPDO VHDUFK OHYHO LV VHW VR WKDW WKH

PDUJLQDO VHDUFK FRVW LV HTXDO WR WKH H[SHFWHG MRLQW XWLOLW\ JDLQ IURP WKH JUHDWHU OHYHO RI

VHDUFK� QHW RI WKH H[SHFWHG MRLQW XWLOLW\ ORVV� ,Q HTXLOLEULXP� RQ WKH RWKHU KDQG� D SHUVRQ

EUHDNV XS ZLWK KLV FXUUHQW SDUWQHU DV ORQJ DV KLV XWLOLW\ JDLQ LV SRVLWLYH� LJQRULQJ WKH XWLOLW\

ORVV RI KLV FXUUHQW SDUWQHU� 'XH WR WKLV H[WHUQDOLW\� WHDPV DUH WRR HDVLO\ EURNHQ XS� )XUWKHU�

VLQFH D SHUVRQ RQO\ FDUHV DERXW KLV XWLOLW\ JDLQ� PHHWLQJ D SRWHQWLDO SDUWQHU LV RYHU�YDOXHG

DQG WKHUHIRUH WKHUH LV WRR PXFK VHDUFKLQJ DV ZHOO�� 7KH IROORZLQJ SURSRVLWLRQ VXPPDUL]HV

WKH GLVFXVVLRQ�

3URSRVLWLRQ �� 7KH HTXLOLEULXP RI (FRQRP\ � LV VXE�RSWLPDO� AY�\� ! Y�\� IRU DOO \�

3URRI� /HW Y EH WKH HTXLOLEULXP YDOXH IXQFWLRQ DQG A7 WKH RSHUDWRU LQ WKH SURRI RI 3URSR�

VLWLRQ �� &RPSDULQJ HTXDWLRQV � DQG �� ZH FDQ VKRZ WKDW A7 �Y��\� w Y�\� ZLWK VWULFW

LQHTXDOLW\ H[FHSW IRU \  \�� \�� 8VLQJ WKLV DQG WKH PRQRWRQLFLW\ RI A7 � ZH FDQ VKRZ WKDW

A7 � A7 �Y���\� w Y�\� ZLWK VWULFW LQHTXDOLW\ H[FHSW IRU \  \�� 8VLQJ WKLV� ZH FDQ LQ WXUQ

VKRZ WKDW A7 � A7 � A7 �Y����\� ! Y�\� IRU DOO \� *LYHQ WKDW A7 LV D FRQWUDFWLRQ� WKLV LPSOLHV WKH

VWDWHG LQHTXDOLW\� 4�(�'�

5HFDOO WKDW LQ WKLV EHQFKPDUN HFRQRP\ FRRUGLQDWLRQ EHWZHHQ WKH FXUUHQW SDUWQHUV LV

UXOHG RXW� WKH\ FDQQRW FRPPLW WR D UXOH QRU FDQ WKH\ QHJRWLDWH DIWHU PHHWLQJ DQ DOWHUQDWLYH

SDUWQHU� ,Q WKH UHPDLQGHU RI 6HFWLRQ �� , ZLOO FRQVLGHU WKH VHDUFK DQG EUHDN�XS EHKDYLRU

DQG WKH LWV HmHFW RQ ZHOIDUH ZKHQ WKHVH DVVXPSWLRQV DUH UHOD[HG DQG VRPH FRRUGLQDWLRQ LV

DOORZHG�

� 7KH LQWXLWLRQ WKDW WKHUH LV WRR PXFK VHDUFKLQJ LV LQ WKH FRQWH[W RI WKH RQH SHULRG GHFLVLRQ SUREOHP

�L�H�� n[LQJ Y�� 2YHU WKH LQnQLWH KRUL]RQ� WKH H[WHUQDOLW\ ZRXOG LQ JHQHUDO DmHFW WKH CVKDSH
 RI Y DV ZHOO�

ZKLFK DOVR DmHFWV WKH FXUUHQW VHDUFK OHYHO� 7KH GLUHFWLRQ DQG WKH VL]H RI WKLV HmHFW DUH QRW LQWXLWLYHO\

FOHDU� ,Q DQ\ FDVH� WKH DJJUHJDWH OHYHOV RI VHDUFK DQG EUHDN�XS DUH OLNHO\ WR EH ORZHU XQGHU WKH SODQQHU
V

GLFWDWLRQ� 6HH 6HFWLRQ ��

��



��� (FRQRP\ �� %UHDN�XS 3D\PHQW

,Q WKLV HFRQRP\ FXUUHQW SDUWQHUV FDQ FRRUGLQDWH VHDUFK DQG EUHDN�XS E\ FRPPLWWLQJ

EHIRUH VHDUFK WR D EUHDN�XS SD\PHQW UXOH� 'LmHUHQW IURP WKH EHQFKPDUN HFRQRP\ LV WKH

DVVXPSWLRQ WKDW SDUWQHUV FDQ PDNH SD\PHQW DQG FRPPLW WR D UXOH� ,Q HTXLOLEULXP� WKLV

SD\PHQW ZLOO EH PDGH E\ WKH GHVHUWLQJ SDUWQHU WR WKH GHVHUWHG SDUWQHU LQ WKH DPRXQW

HTXDO WR WKH ORVV RI WKH GHVHUWHG SDUWQHU
V XWLOLW\� 7KH NH\ UHVXOW LV WKDW XQGHU WKLV EUHDN�

XS SD\PHQW DUUDQJHPHQW� WKH RSWLPDO OHYHOV RI VHDUFK DQG EUHDN�XS DUH DFKLHYHG�

7KH FXUUHQW SDUWQHUV WRJHWKHU GHFLGH RQ WKH EUHDN�XS SD\PHQW EXW VLQFH WKH\ DUH

LGHQWLFDO LQ WKHLU SURVSHFWV� WKH\ ZRXOG SUHIHU WKH VDPH DPRXQW RI SD\PHQW� 7KXV WKH

GHFLVLRQ SUREOHP FDQ EH FRQVLGHUHG DV LI LW LV RQH�VLGHG� /HW aY�\� EH WKH H[SHFWHG GLVFRXQWHG

XWLOLW\ RI D SHUVRQ ZLWK WKH FXUUHQW RXWSXW \ LQ WKLV HFRQRP\� 7KH %HOOPDQ
V HTXDWLRQ LV
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,Q WKLV HTXDWLRQ� ] LV WKH EUHDN�XS SD\PHQW DQG �]�\� ]� LV WKH SUREDELOLW\ RI EHLQJ GHVHUWHG

JLYHQ ]� 7KLV SUREDELOLW\ VDWLVnHV

a�]�\� ]�  P�[]�\� ]��

= \�

\�

J]�\� \
�� ]�G) �\��� ���

ZKHUH []�\� ]� DQG J]�\� \
�� ]� DUH WKH VROXWLRQ WR WKH ULJKW�KDQG VLGH RI HTXDWLRQ �� WDNLQJ

] DV JLYHQ� 7KXV LQ WKLV HFRQRP\� XQOLNH LQ (FRQRP\ �� FXUUHQW SDUWQHUV FDQ FRQWURO HDFK

RWKHU
V VHDUFK DQG EUHDN�XS EHKDYLRU LQGLUHFWO\ E\ YDU\LQJ WKH EUHDN�XS SD\PHQW� $Q

HTXLOLEULXP RI WKLV HFRQRP\ LV D YDOXH IXQFWLRQ aY�\�� D EUHDN�XS SD\PHQW IXQFWLRQ ]�\��

D VHDUFK IXQFWLRQ a[�\��s []�\� ]�\���� D EUHDN�XS IXQFWLRQ aJ�\� \
���s J]�\� \

�� ]�\���� DQG

��



D EUHDN�XS SUREDELOLW\ IXQFWLRQ a��\��s �]�\� ]�\��� WKDW VDWLVI\ HTXDWLRQV � DQG �� 7KH

IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV WKH HTXLOLEULXP�

3URSRVLWLRQ �� 7KH HTXLOLEULXP RI (FRQRP\ � H[LVWV DQG LV RSWLPDO� aY  AY� a[  A[� aJ  AJ�

a�  A�� )XUWKHU� ]�\�  n��b p��aY�\� b aY�\��� IRU DOO \�

3URRI� 7KH ULJKW�KDQG VLGH RI HTXDWLRQ � LV HTXLYDOHQW WR

PD[
]
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)XUWKHU ZH FDQ VKRZ WKDW J]�\� \
�� ]�  � LI n��bp��aY�\��b aY�\�� � ] DQG J]�\� \

�� ]�  � LI

n��b p��aY�\��b aY�\�� ! ]� 7KHQ WKH PD[LPXP ZLOO RFFXU ZKHQ ]  n��b p��aY�\�b aY�\����

6XEVWLWXWLQJ WKLV LQ HTXDWLRQ �� ZH FDQ VKRZ WKDW WKH PD[LPL]DWLRQ SUREOHPV LQ HTXDWLRQ

� DQG � DUH WKH VDPH� WKH VDPH [ DQG J VROYH ERWK SUREOHPV DQG WKH PD[LPXP LV WKH

VDPH IRU ERWK SUREOHPV� 7KXV WKH HTXLOLEULXP H[LVWV DQG VDWLVnHV WKH VWDWHG HTXLYDOHQFH

WR WKH RSWLPXP� )URP 3URSRVLWLRQ �� ZH NQRZ WKDW aY LV LQFUHDVLQJ� 5HSHDWLQJ WKH DERYH

VWHSV LQYROYHG LQ GHULYLQJ ] WKDW VROYHV WKH PD[LPL]DWLRQ SUREOHP� ZH FDQ VKRZ WKDW IRU

DOO \� ]�\� LV XQLTXH DQG VDWLVnHV WKH VWDWHG SURSHUW\� 4�(�'�

,Q WKLV HFRQRP\� WKH EUHDN�XS SD\PHQW VHUYHV WR LQWHUQDOL]H WKH ORVV RI WKH GHVHUWHG SDUW�

QHU
V XWLOLW\ VR WKH EUHDN�XS GHFLVLRQ LV RSWLPDO� :LWKRXW WKH H[WHUQDOLW\� WKH VHDUFK OHYHO

LV RSWLPDO DV ZHOO� WKH VHDUFK OHYHO LV ZKHUH WKH PDUJLQDO VHDUFK FRVW RI PHHWLQJ D SRWHQWLDO

SDUWQHU LV HTXDO WR WKH YDOXH RI PHHWLQJ D SRWHQWLDO SDUWQHU QHW RI WKH QHJDWLYH HmHFW RQ

WKH FXUUHQW SDUWQHU�

��� (FRQRP\ �� %UHDN�XS %DQ

,Q (FRQRP\ �� WKH RSWLPDO VHDUFK DQG EUHDN�XS EHKDYLRU UHVXOWHG IURP WKH DVVXPSWLRQ

WKDW SHRSOH KDYH WKH PHDQV WR SD\ DQG FDQ FRPPLW WR GR VR� (YHQ LI SHRSOH GR QRW KDYH WKH

PHDQV WR SD\� WKH VHDUFK DQG EUHDN�XS EHKDYLRU ZRXOG EH RSWLPDO LI WKH\ FDQ FRPPLW WR

D UXOH WKDW DOORZV EUHDN�XS GHSHQGLQJ RQ WKH FRPSDWLELOLW\ RI WKH DOWHUQDWLYH SDUWQHU� WKH

��



UXOH ZRXOG DOORZ EUHDN�XS RQO\ ZKHQ WKH XWLOLW\ JDLQ E\ WKH GHVHUWLQJ SDUWQHU LV JUHDWHU

WKDQ WKH XWLOLW\ ORVV E\ WKH GHVHUWHG SDUWQHU� +RZHYHU� VXFK D UXOH ZRXOG UHTXLUH WKDW

WKH GHVHUWHG SDUWQHU FDQ REVHUYH WKH FRPSDWLELOLW\ EHZHHQ KLV FXUUHQW SDUWQHU DQG KLV

DOWHUQDWLYH SDUWQHU� DQ DVVXPSWLRQ WKDW LV QRW QHFHVVDU\ LQ WKH EUHDN�XS SD\PHQW HFRQRP\�

,W VHHPV PRUH SODXVLEOH WR DVVXPH RWKHUZLVH� D SHUVRQ
V FRPSDWLELOLW\ ZLWK KLV DOWHUQDWLYH

SDUWQHU LV GLpFXOW IRU KLV FXUUHQW SDUWQHU WR REVHUYH�

:LWK WKLV PRWLYDWLRQ� LQ WKLV VXEVHFWLRQ OHW XV FRQVLGHU DQ HFRQRP\ WKDW IHDWXUHV

D VLPSOH EUHDN�XS EDQ UXOH WKDW GRHV QRW GHSHQG RQ WKH FRPSDWLELOLW\ RI WKH DOWHUQDWLYH

SDUWQHU� 7KH DVVXPSWLRQ LV WKHQ WKDW� DV LQ (FRQRP\ �� SHRSOH FDQ FRPPLW WR D UXOH EHIRUH

VHDUFK EXW� DV LQ (FRQRP\ �� SHRSOH GR QRW KDYH WKH PHDQV WR SD\ DQG IXUWKHU WKH\ GR

QRW NQRZ WKH FXUUHQW SDUWQHU
V FRPSDWLELOLW\ ZLWK KLV DOWHUQDWLYH SDUWQHU� ,Q HTXLOLEULXP

WKH FXUUHQW SDUWQHUV ZLOO FKRRVH WR EDQ EUHDN�XS LI DQG RQO\ LI WKHLU RXWSXW OHYHO �L�H��

WKH FRPSDWLELOLW\ EHWZHHQ WKHP� LV KLJKHU WKDQ D FXW�Rm OHYHO� 7KH NH\ UHVXOW LV WKDW

XQGHU WKLV EUHDN�XS EDQ DUUDQJHPHQW� XQVXUSULVLQJO\� WKH VHDUFK DQG EUHDN�XS EHKDYLRU LV

ZHOIDUH�LPSURYLQJ RQ (FRQRP\ � EXW� XQOLNH LQ (FRQRP\ �� IDOOV VKRUW RI WKH RSWLPXP�

$V LQ (FRQRP\ �� DOWKRXJK FXUUHQW SDUWQHUV WRJHWKHU GHFLGH RQ WKH EUHDN�XS EDQ� WKH

GHFLVLRQ SUREOHP FDQ EH FRQVLGHUHG DV LI LW LV RQH�VLGHG VLQFH WKH SDUWQHUV DUH LGHQWLFDO LQ

WKHLU SURVSHFWV DQG WKXV ZRXOG SUHIHU WKH VDPH FKRLFH� /HW xY�\� EH WKH H[SHFWHG GLVFRXQWHG

XWLOLW\ RI D SHUVRQ ZLWK WKH FXUUHQW RXWSXW \ LQ WKLV HFRQRP\� 7KH %HOOPDQ
V HTXDWLRQ LV
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ZKHUH [K�\� K� DQG JK�\� \
�� K� DUH WKH VROXWLRQ WR WKH ULJKW�KDQG VLGH RI HTXDWLRQ �� WDNLQJ K

DV JLYHQ� $Q HTXLOLEULXP RI WKLV HFRQRP\ LV D YDOXH IXQFWLRQ xY�\�� D EUHDN�XS EDQ IXQFWLRQ

K�\�� D VHDUFK IXQFWLRQ x[�\��s [K�\� K�\��� D EUHDN�XS IXQFWLRQ xJ�\� \
���s JK�\� K�\��� DQG

D EUHDN�XS SUREDELOLW\ IXQFWLRQ x��\��s �K�\� K�\�� WKDW VDWLVI\ HTXDWLRQV � DQG ��� 7KH

IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV WKH HTXLOLEULXP�

3URSRVLWLRQ �� 7KHUH LV D XQLTXH HTXLOLEULXP RI (FRQRP\ � ZLWK WKH IROORZLQJ SURSHUWLHV�

)RU DOO \� xY LV FRQWLQXRXV DQG LQFUHDVLQJ� WKHUH LV x\ � �\�� \�� VXFK WKDW K�\�  � LI \ � x\

DQG K�\�  � LI \ w x\� x[ DQG x� DUH GHFUHDVLQJ LI \ � x\ DQG x[�\�  x��\�  � LI \ w A\� )RU

\ � x\� xJ�\� \��  � LI \� � \ DQG xJ�\� \��  � LI \� ! \�

3URRI� /HW x7 EH DQ RSHUDWRU WKDW PDSV Z WR x7 �Z� DV IROORZV�
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,Q WKLV HTXDWLRQ� [KZ DQG JKZ DUH WKH VROXWLRQ WR WKH PD[LPL]DWLRQ SUREOHP LQ HTXDWLRQ

��� :H FDQ VKRZ WKDW A7 SUHVHUYHV ERXQGHGQHVV DQG VDWLVnHV WKH %ODFNZHOO
V FRQGLWLRQV RI

PRQRWRQLFLW\ DQG GLVFRXQWLQJ� �6HH WKH SURRI RI 3URSRVLWLRQ ��� 7KXV x7 LV D FRQWUDFWLRQ�

1RZ VXSSRVH Z LV FRQWLQXRXV DQG QRQ�GHFUHDVLQJ� (TXDWLRQ �� FDQ EH UHZULWWHQ DV

x7 �Z��\�  PD[
K
I x7 �Z�K��\�J ����

ZKHUH x7 �Z�K��\� LV WKH PD[LPXP WDNLQJ K DV JLYHQ� :H FDQ VKRZ WKDW IRU DQ\ \� x7 �Z� ��

LV FRQWLQXRXV DQG LQFUHDVLQJ� $OVR� ZH KDYH x7 �Z� ��  7 �Z� DQG WKXV x7 �Z� �� LV FRQWLQXRXV

DQG LQFUHDVLQJ� �6HH WKH SURRI RI 3URSRVLWLRQ ��� 7KHQ x7 �Z� LV FRQWLQXRXV DQG LQFUHDVLQJ�

7KXV WKHUH LV D XQLTXH ERXQGHG� FRQWLQXRXV� DQG QRQ�GHFUHDVLQJ xY WKDW VROYHV HTXDWLRQV

� DQG �� DQG IXUWKHU� xY LV LQFUHDVLQJ� 1RZ E\ FRPSDULQJ x7 �xY� �� DQG x7 �xY� ��� ZH FDQ

VKRZ WKDW IRU DQ\ \� K  � LI DQG RQO\ LI
5 \�

\
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�� � �� 6LQFH xY LV

��



LQFUHDVLQJ� WKHUH LV D FXW�Rm x\ DV GHVFULEHG LQ WKH SURSRVLWLRQ� *LYHQ WKLV FXW�Rm UXOH DQG

XVLQJ WKDW xY LV LQFUHDVLQJ� ZH FDQ VKRZ WKH VWDWHG SURSHUWLHV RI x[� xJ� DQG x�� 4�(�'�

,Q RWKHU ZRUGV� WKHUH LV D FXW�Rm RXWSXW OHYHO VR WKDW SDUWQHUV ZLWK RXWSXW JUHDWHU WKDQ WKH

FXW�Rm OHYHO FKRRVH WR EDQ EUHDN�XS� &RQVHTXHQWO\ WKH\ GR QRW VHDUFK DW DOO DQG WKXV QHYHU

EUHDN XS H[FHSW LQ WKH FDVH RI H[RJHQRXV VKRFN� 7KLV LV EHFDXVH DERYH WKLV FXW�Rm OHYHO�

WKH H[SHFWHG XWLOLW\ JDLQ IURP VHDUFKLQJ IRU D EHWWHU PDWFK LV VPDOOHU WKDQ WKH H[SHFWHG

XWLOLW\ ORVV RI WKH ZRXOG�EH�GHVHUWHG SDUWQHU� )RU SDUWQHUV ZLWK RXWSXW OHVV WKDQ WKH FXW�Rm

OHYHO� KRZHYHU� WKH MRLQW XWLOLW\ LV JUHDWHU ZLWK VHDUFKLQJ DQG PDWFKLQJ� 7KXV WKH\ FKRRVH

WR DOORZ EUHDN�XS DQG WR VHDUFK DQG PDWFK ZLWKRXW UHVWUDLQW DV LQ (FRQRP\ ��

*LYHQ WKH VLPSOLFLW\ RI WKH EUHDN�XS EDQ UXOH �L�H�� WKDW LW GRHV QRW GHSHQG RQ WKH

FRPSDWLELOLW\ RI WKH DOWHUQDWLYH SDUWQHU�� WKH HTXLOLEULXP VHDUFK DQG EUHDN�XS EHKDYLRU

ZRXOG EH VXE�RSWLPDO� +RZHYHU� WKH UXOH VKRXOG GHOLYHU JUHDWHU ZHOIDUH WKDQ WKH QR�UXOH

DUUDQJHPHQW RI (FRQRP\ �� LQWXLWLYHO\� WKH UXOH FDQ RQO\ OHDG WR JUHDWHU ZHOIDUH EHFDXVH

FXUUHQW SDUWQHUV KDYH WKH RSWLRQ WR VHDUFK DQG PDWFK DV LQ (FRQRP\ � E\ DOORZLQJ EUHDN�

XS� 7KXV ZH KDYH WKH IROORZLQJ SURSRVLWLRQ�

3URSRVLWLRQ �� 7KH HTXLOLEULXP RI (FRQRP\ � LV VXE�RSWLPDO EXW ZHOIDUH�LPSURYLQJ RQ WKH

HTXLOLEULXP RI (FRQRP\ �� AY�\� ! xY�\� ! Y�\� IRU DOO \�

3URRI� /HW A7 DQG x7 EH WKH RSHUDWRU LQ WKH SURRIV RI 3URSRVLWLRQV � DQG �� &RPSDULQJ

HTXDWLRQV � DQG ��� ZH FDQ VKRZ WKDW A7 �xY��\� w xY�\� IRU DOO \ ZLWK VWULFW LQHTXDOLW\ IRU

\ � �\�� x\�� 8VLQJ WKLV DQG WKH PRQRWRQLFLW\ RI A7 � ZH FDQ VKRZ WKDW A7 � A7 �xY���\� w Y�\�

IRU DOO \ ZLWK VWULFW LQHTXDOLW\ IRU \ � >\�� x\�� 8VLQJ WKLV� ZH FDQ LQ WXUQ VKRZ WKDW

A7 � A7 � A7 �xY����\� ! Y�\� IRU DOO \� *LYHQ WKDW A7 LV D FRQWUDFWLRQ� WKLV LPSOLHV WKDW AY�\� ! xY�\�

IRU DOO \� 1RZ OHW Y EH WKH HTXLOLEULXP YDOXH IXQFWLRQ IRU (FRQRP\ � DQG 7 WKH RSHUDWRU

LQ WKH SURRI RI 3URSRVLWLRQ �� &RPSDULQJ HTXDWLRQV � DQG ��� ZH FDQ VKRZ WKDW WKHUH LV

u\ � �\�� \�� VXFK WKDW x7 �Y��\� w Y�\� ZLWK VWULFW LQHTXDOLW\ IRU \ � �u\� \��� 8VLQJ WKLV DQG

WKH PRQRWRQLFLW\ RI x7 � ZH FDQ VKRZ WKDW x7 � x7 �Y���\� w Y�\� ZLWK VWULFW LQHTXDOLW\ H[FHSW

IRU \  \�� 8VLQJ WKLV� ZH FDQ LQ WXUQ VKRZ WKDW x7 � x7 � x7 �Y����\� ! Y�\� IRU DOO \� *LYHQ

WKDW x7 LV D FRQWUDFWLRQ� WKLV LPSOLHV WKDW xY�\� ! Y�\� IRU DOO \� 4�(�'�

��



�� )857+(5 ',6&866,21 21 7+( 02'(/ (&2120<

7KH RXWFRPH RI WKH DQDO\VLV LQ 6HFWLRQ � FDQ EH VXPPDUL]HG DV IROORZV� ,I D SHUVRQ
V

EUHDN�XS GHFLVLRQ KDV D QHJDWLYH H[WHUQDOLW\ WR KLV FXUUHQW SDUWQHU� UHVWULFWLRQV RQ EUHDN�

XS FDQ LPSURYH ZHOIDUH� ,Q SDUWLFXODU� LI SHRSOH FDQ FRPPLW WR D UXOH DQG KDYH WKH PHDQV

RI SD\PHQW� D EUHDN�XS SD\PHQW UXOH LQGXFHV WKH RSWLPDO VHDUFK DQG EUHDN�XS EHKDYLRU�

,I SHRSOH FDQ FRPPLW WR D UXOH EXW GR QRW KDYH PHDQV RI SD\PHQW� D EUHDN�XS EDQ UXOH

LQGXFHV VXE�RSWLPDO EXW ZHOIDUH�LPSURYLQJ VHDUFK DQG EUHDN�XS EHKDYLRU� 7KH DQDO\VLV LV

PHDQW WR DUWLFXODWH D UHDVRQ IRU VXFK SUDFWLFHV DV VHYHUDQFH RU GLYRUFH SD\PHQW� OLIH�ORQJ

HPSOR\PHQW� DQG GLYRUFH EDQ�

6LQFH WKH IRFXV RI WKH DQDO\VLV ZDV RQ WKH YDOXH RI PRELOLW\ UHVWULFWLRQV� , GLG QRW

PRGHO WKH UHPDLQLQJ FDVH� LQ ZKLFK SHRSOH FDQQRW FRPPLW WR D UXOH EXW KDYH WKH PHDQV

RI SD\PHQW� /HW XV EULHo\ FRQVLGHU WKLV FDVH� ,Q WKLV FDVH� FXUUHQW SDUWQHUV FDQ QHJRWLDWH

DIWHU PHHWLQJ DQ DOWHUQDWLYH SDUWQHU DQG WKLV ZRXOG OHDG WR DQ HpFLHQW EUHDN�XS GHFLVLRQ�

FXUUHQW SDUWQHUV ZLOO EUHDN�XS RQO\ LI WKH MRLQW JDLQ IURP EUHDN�XS LV JUHDWHU WKDQ WKH MRLQW

ORVV� +RZHYHU� WKH SD\PHQW ZLOO EH PDGH E\ WKH ZRXOG�EH GHVHUWHG SDUWQHU WR WKH ZRXOG�

EH GHVHUWLQJ SDUWQHU� WKH RSSRVLWH IURP WKH EUHDN�XS SD\PHQW DUUDQJHPHQW� 0HHWLQJ

D SRWHQWLDO SDUWQHU ZLOO WKHQ EH RYHUYDOXHG DQG WKHUH ZLOO EH WRR PXFK VHDUFK� 7KXV

DOWKRXJK QHJRWLDWLRQ ZRXOG LPSURYH ZHOIDUH� LW ZRXOG QRW DFKLHYH WKH RSWLPDOLW\� VLPLODU

WR WKH EUHDN�XS EDQ DUUDQJHPHQW�

,Q WKH PRGHO� WKH PRELOLW\ UHVWULFWLRQV ZHUH DVVXPHG WR EH VHOI�LPSRVHG E\ WKH FXUUHQW

SDUWQHUV� +RZHYHU� WKLV LV QRW HVVHQWLDO� 7KH UHVWULFWLRQV FRXOG EH PRGHOHG WR EH LPSRVHG

E\ D WKLUG SDUW\ VXFK DV JRYHUQPHQW DQG WKLV ZRXOG OHDG WR WKH VDPH UHVXOWV� $ WKLUG SDUW\

FDQ EH XVHIXO LQ KHOSLQJ WR HQIRUFH D UXOH� 7KXV ZH REVHUYH WKH OHJDOL]HG VHYHUDQFH SD\PHQW

DQG GLYRUFH EDQ� 2Q WKH RWKHU KDQG� D WKLUG SDUW\ PD\ KDYH OHVV LQIRUPDWLRQ WKDQ WKH

nUVW DQG VHFRQG SDUWLHV� OLPLWLQJ LWV XVHIXOQHVV� 7KXV WKH OHJDOL]HG VHYHUDQFH SD\PHQW DQG

GLYRUFH EDQ WHQG WR EH PRUH XQLIRUP DFURVV GLmHUHQW PDWFKHV� LQ WHUPV RI WKH PRGHO LQ

WKLV SDSHU� LW LV SODXVLEOH WR PRGHO JRYHUQPHQW�HQIRUFHG EUHDN�XS SD\PHQW DQG EDQ UXOHV

��



WR EH LQGHSHQGHQW RI WKH FXUUHQW RXWSXW� ZKRVH VLPSOLFLW\ ZRXOG UHGXFH WKH YDOXH RI WKRVH

UXOHV�� $ UHODWHG LVVXH� ZKLFK WKH PRGHO DEVWUDFWHG IURP� LV KRZ H[SOLFLW WKH UHVWULFWLRQV

DUH� 6RPH VXFK DV OHJDOL]HG VHYHUDQFH SD\PHQW DQG GLYRUFH EDQ DUH H[SOLFLW� 2WKHUV VXFK

DV OLIH�ORQJ HPSOR\PHQW LQ -DSDQ DUH LPSOLFLW DQG FXVWRPDU\�

$OWKRXJK WKH IRFXV RI WKH DQDO\VLV ZDV RQ WKH HmHFW RI PRELOLW\ UHVWULFWLRQV RQ ZHOIDUH�

WKH PRGHO KDV LPSOLFDWLRQV IRU VRPH RWKHU DVSHFWV RI HFRQRP\� , ZLOO EULHo\ PHQWLRQ WKHVH

EDVHG RQ LQWXLWLRQ DQG D VHULHV RI QXPHULFDO H[HUFLVHV WKDW , FDUULHG RXW IRU VWHDG\ VWDWHV

�L�H�� WKH DJJUHJDWH YDULDEOHV XQGHU WKH VWDWLRQDU\ GLVWULEXWLRQV RI SHRSOH RYHU FXUUHQW

RXWSXW� RI WKH PRGHO HFRQRPLHV� )LUVW� WKH DJJUHJDWH OHYHOV RI VHDUFK DQG EUHDN�XS DUH

OLNHO\ WR EH ORZHU ZLWK PRELOLW\ UHVWULFWLRQV� WKDW LV� LQ (FRQRP\ � DQG � WKDQ LQ (FRQRP\

�� ,QWXLWLYHO\� D PRELOLW\ UHVWULFWLRQ ORZHUV WKH YDOXH RI VHDUFK DQG EUHDN�XS �(FRQRP\

�� RU GLUHFWO\ UHGXFHV PRELOLW\ �(FRQRP\ ��� 6HFRQG� WKH GLVWULEXWLRQ RI FXUUHQW RXWSXW

LV PRUH HTXDO ZLWK PRELOLW\ UHVWULFWLRQV� (TXLYDOHQWO\� ZLWK WKH UHVWULFWLRQV WKHUH LV OHVV

oXFWXDWLRQ LQ D SHUVRQ
V FRQVXPSWLRQ RYHU WLPH� 7KLV LV EHFDXVH EUHDN�XSV� ZKLFK OHDGV WR

PRELOLW\� WHQG WR GLVSHUVH WKH GLVWULEXWLRQ RI FXUUHQW RXWSXW� D SDUWQHU PRYHV WR D KLJKHU

RXWSXW OHYHO ZKLOH KLV GHVHUWHG SDUWQHU PRYHV WR WKH ORZHVW RXWSXW OHYHO� $V D FRUROODU\�

WKH IUDFWLRQ RI SHRSOH ZLWKRXW SDUWQHUV LV ORZHU ZLWK PRELOLW\ UHVWULFWLRQV� 7KLUG� WKH HmHFW

RI PRELOLW\ UHVWULFWLRQV RQ WKH DJJUHJDWH RXWSXW LV QRW FOHDU DQG GHSHQGV RQ WKH SDUDPHWHU

YDOXHV� 7KH DJJUHJDWH RXWSXW GHSHQGV RQ WKH GLVWULEXWLRQ RI SHRSOH RYHU FXUUHQW RXWSXW�

6LQFH ZLWK UHVWULFWLRQV WKHUH DUH OHVV SHRSOH ZLWK KLJK FXUUHQW RXWSXW DQG OHVV SHRSOH ZLWK

ORZ FXUUHQW RXWSXW� WKH QHW HmHFW LV XQFOHDU��

� $ IXUWKHU FRPSOLFDWLRQ RI UHVWULFWLRQV LPSRVHG DQG HQIRUFHG E\ D WKLUG�SDUW\ LV WKH LQVWLWXWLRQDO

DUUDQJHPHQW E\ ZKLFK WKH UHVWULFWLRQV DUH IRUPXODWHG DQG LPSOHPHQWHG� 7KLV SURFHVV RI IRUPXODWLRQ DQG

LPSOHPHQWDWLRQ LV PRUH FRPSOLFDWHG WKDQ LI WKH UHVWULFWLRQV DUH VHOI�LPSRVHG� DQG WKXV OHDYHV WKH URRP IRU

LQHpFLHQF\�
� 7KH VXP RI DJJUHJDWH RXWSXW �DV GHnQHG LQ WKH PRGHO� DQG DJJUHJDWH VHDUFK FRVW PD\ FRUUHVSRQG

EHWWHU WR WKH XVXDO FRQFHSW RI DJJUHJDWH RXWSXW� 7KLV VXP LV OLNHO\ WR EH ORZHU ZLWK PRELOLW\ UHVWULFWLRQV

GXH WR WKH ORZ OHYHOV RI VHDUFK�
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,Q WKLV SDSHU� , DGGUHVVHG WKH TXHVWLRQ RI ZK\ PRELOLW\ UHVWULFWLRQV DUH ZLGHO\ REVHUYHG

LQ HPSOR\PHQW� PDUULDJH� DQG RWKHU SDUWQHUVKLSV� , SUHVHQWHG D PRGHO HFRQRP\ WKDW

IHDWXUHV SURGXFWLRQ WHDPV DQG IRFXVHV RQ WKH VHDUFK IRU SDUWQHUV DQG IRUPDWLRQ DQG EUHDN�

XS RI WHDPV� 7KH PDLQ UHVXOWV DUH WKDW ZKHQ WKHUH DUH QR UHVWULFWLRQV� WKHUH LV WRR PXFK

VHDUFKLQJ DQG WRR PXFK EUHDNLQJ�XS GXH WR WKH QHJDWLYH H[WHUQDOLW\ RI D SHUVRQ
V EUHDN�

XS GHFLVLRQ RQ WKH GHVHUWHG SDUWQHU� DQG WKDW UHVWULFWLRQV VXFK DV EUHDN�XS SD\PHQW DQG

EUHDN�XS EDQ FDQ LPSURYH ZHOIDUH� 7KXV WKH PRGHO UDWLRQDOL]HV PRELOLW\ UHVWULFWLRQV DV

ZHOIDUH�LPSURYLQJ DUUDQJHPHQWV� 7KLV H[SODQDWLRQ IRU PRELOLW\ UHVWULFWLRQV LV GLmHUHQW

IURP WKRVH EDVHG RQ SROLWLFDO HFRQRP\ ZLWK UHVSHFW WR RSWLPDOLW\� ,Q WKH EURDG YLHZ RI

WKH LVVXH� , FRQVLGHU WKLV H[SODQDWLRQ DV D FRPSOHPHQW UDWKHU WKDQ DQ DOWHUQDWLYH WR WKH

RWKHUV�

,Q WKH UHPDLQGHU� , ZLOO VWDWH WZR OLPLWDWLRQV RI WKH FXUUHQW PRGHO� )LUVW� WKH PRGHO

LV VW\OL]HG DQG XVHIXO IRU WKLQNLQJ DERXW PRELOLW\ UHVWULFWLRQV LQ D EURDGO\ HQFRPSDVVLQJ

PDQQHU� 7KH GUDZEDFN LV WKDW WKH PRGHO FDQQRW EH SODXVLEO\ DGDSWHG IRU D TXDQWLWD�

WLYH DQDO\VLV LQ LWV FXUUHQW IRUP� 0DNLQJ WKH PRGHO PRUH SDUWLFXODU E\ DGGLQJ IHDWXUHV�

VXFK DV DV\PPHWU\ EHWZHHQ SDUWQHUV� UHOHYDQW WR D FRQWH[W DQG GHULYLQJ WKH TXDQWLWDWLYH

LPSOLFDWLRQV ZRXOG EH XVHIXO IRU HYDOXDWLQJ WKH PHULWV RI WKH VWRU\� , OHDYH WKLV WDVN IRU

IXWXUH UHVHDUFK� 6HFRQG� WKH FXUUHQW PRGHO GRHV QRW H[SODLQ REVHUYHG GLmHUHQFHV LQ WKH

GHJUHH RI PRELOLW\ UHVWULFWLRQ DFURVV FRXQWULHV DQG WLPH SHULRGV �H�J�� WKH JUHDWHU VHYHUDQFH

SD\PHQW LQ (XURSH WKDQ LQ WKH 86� WKH DEDQGRQPHQW RI GLYRUFH EDQ LQ WKH ��
V LQ ,WDO\

DQG %UD]LO��� 7KLV OLPLWDWLRQ DSSOLHV WR H[LVWLQJ PRGHOV DV ZHOO� )RU DQ H[SODQDWLRQ IRU

PRELOLW\ UHVWULFWLRQ WR EH D FRPSOHWH RQH� WKH GLmHUHQFHV DFURVV FRXQWULHV DQG WLPH SHULRGV

WKDW OHDG WR WKH GLmHUHQW GHJUHHV RI UHVWULFWLRQ PXVW EH LGHQWLnHG� ,Q WKLV SDSHU� , RQO\

� $ UHDVRQ PD\ EH WKDW WKHUH DUH GLmHUHQFHV LQ WKH HpFLHQF\ RI VHDUFK DQG PDWFKLQJ WHFKQRORJ\ DFURVV

FRXQWULHV DQG SHULRGV� ,Q WHUPV RI WKH PRGHO� WKH PDWFKLQJ IXQFWLRQ P PD\ EH VFDOHG�XS IRU WKH 86 LQ

FRPSDULVRQ WR (XURSH DQG IRU WKH SRVW���
V LQ ,WDO\ DQG %UD]LO LQ FRPSDULRQV WR WKH SUH���
V�
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WRRN RQ WKH PLQRU WDVN RI H[SODLQLQJ ZK\ WKHUH PD\ EH PRELOLW\ UHVWULFWLRQ DQG OHDYH WKH

ODUJHU WDVN IRU IXWXUH UHVHDUFK�
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$OYDUH]� )� DQG 9HUDFLHUWR� 0� ������� ?/DERU 0DUNHU 3ROLFLHV LQ DQ (TXLOLEULXP 6HDUFK
0RGHO�� 0DQXVFULSW� 8QLYHUVLW\ RI &KLFDJR�

$UQRWW� 5�� +RVLRV� $�� DQG 6WLJOLW]� -� ������� ?,PSOLFLW &RQWUDFWV� /DERU 6XSSO\� DQG
8QHPSOR\PHQW�� $PHULFDQ (FRQRPLF 5HYLHZ� �������������

%XUGHWW� .� DQG &ROHV� 0� ������� ?/RQJ�WHUP 3DUWQHUVKLS )RUPDWLRQ� 0DUULDJH DQG
(PSOR\PHQW�� 7KH (FRQRPLF -RXUQDO� ����)��)���

%HQWROLOD� V� DQG %HUWROD� *� ������� ?)LULQJ &RVWV DQG /DERXU 'HPDQG� +RZ %DG LV
(XURVFOHURVLV"�� 5HYLHZ RI (FRQRPLF 6WXGLHV� �����������

&DEDOOHUR� 5� DQG +DPPRXU� 0� ������� ?7KH 0DFURHFRQRPLFV RI 6SHFLnFLW\�� -RXUQDO RI
3ROLWLFDO (FRQRP\� ������������

&ROH� +�� 0DLODWK� *�� DQG 3RVWOHZDLWH� $� ������� ?&ODVV 6\VWHPV DQG WKH (QIRUFHPHQW RI
6RFLDO 1RUPV�� -RXUQDO RI 3XEOLF (FRQRPLFV� ��������

'HZDWULSRQW� 0� DQG 5RODQG� *� ������� ?(FRQRPLF 5HIRUP DQG '\QDPLF 3ROLWLFDO &RQ�
VWUDLQWV�� 5HYLHZ RI (FRQRPLF 6WXGLHV� �����������


