
0DQLSXODWLRQ RI &DVK�6HWWOHG )XWXUHV
&RQWUDFWV

&UDLJ 3LUURQJ
-RKQ 0� 2OLQ 6FKRRO RI %XVLQHVV� :DVKLQJWRQ 8QLYHUVLW\

-XO\ ��� ����

$EVWUDFW 5HSODFHPHQW RI GHOLYHU\ VHWWOHPHQW RI IXWXUHV FRQWUDFWV ZLWK
FDVK VHWWOHPHQW LV IUHTXHQWO\ SURSRVHG WR UHGXFH WKH IUHTXHQF\ RI PDUNHW PD�
QLSXODWLRQ� 7KLV DUWLFOH VKRZV WKDW LW LV DOZD\V SRVVLEOH WR GHVLJQ D GHOLYHU\�
VHWWOHG IXWXUHV FRQWUDFW WKDW LV OHVV VXVFHSWLEOH WR FRUQHULQJ E\ D ODUJH ORQJ
WKDQ DQ\ JLYHQ FDVK�VHWWOHG FRQWUDFW� 6XFK D FRQWUDFW LV PRUH VXVFHSWLEOH WR
PDQLSXODWLRQ E\ ODUJH VKRUWV� KRZHYHU� 7KHUHIRUH� FDVK VHWWOHPHQW GRHV QRW
XQLIRUPO\ GRPLQDWH FDVK VHWWOHPHQW DV D PHDQV RI UHGXFLQJ WKH IUHTXHQF\ RI
PDUNHW SRZHU PDQLSXODWLRQV LQ GHULYDWLYHV PDUNHWV� 7KH HpFLHQW FKRLFH RI
VHWWOHPHQW PHFKDQLVP GHSHQGV RQ ZKHWKHU VXSSO\ DQG GHPDQG FRQGLWLRQV
IDYRU VKRUW RU ORQJ PDQLSXODWLRQ�
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� ,QWURGXFWLRQ

7KH SUHYHQWLRQ DQG GHWHUUHQFH RI PDQLSXODWLRQ DUH PDMRU REMHFWLYHV RI WKH
UHJXODWLRQ RI IXWXUHV PDUNHWV ZRUOGZLGH� 5HFHQW DOOHJDWLRQV RI PDQLSXODWLRQ
LQ WKH FRSSHU PDUNHW LQYROYLQJ 6XPLWRPR DQG WKH VR\EHDQ PDUNHW LQYROY�
LQJ )HUUX]]L KDYH VXEMHFWHG PDQLSXODWLRQ RQ IXWXUHV H[FKDQJHV WR D OHYHO RI
VFUXWLQ\ QRW VHHQ VLQFH WKH ����V� )XWXUHV PDUNHW UHJXODWRUV IURP DURXQG WKH
ZRUOG KDYH PDGH SROLFLQJ RI PDQLSXODWLRQ D KLJK SULRULW\ LQ WKH DIWHUPDWK
RI WKH 6XPLWRPR HSLVRGH �+DUJUHDYHV� ������
5HJXODWRUV KDYH IRFXVHG RQ LPSURYHG FRQWUDFW GHVLJQ DV D PHDQV RI GH�

IHDWLQJ IXWXUHV PDUNHW PDQLSXODWLRQV�� $PRQJ WKH GHVLJQ PHFKDQLVPV VRPH�
WLPHV DGYDQFHG DV D PHDQV RI UHGXFLQJ WKH IUHTXHQF\ RI PDQLSXODWLRQ LV WKH
XVH RI FDVK�VHWWOHG� UDWKHU WKDQ GHOLYHU\�VHWWOHG� FRQWUDFWV� 7KLV DUWLFOH H[�
DPLQHV LQ GHWDLO WKH UHODWLYH VXVFHSWLELOLW\ RI FDVK�VHWWOHG DQG GHOLYHU\�VHWWOHG
FRQWUDFWV WR PDQLSXODWLRQ�
0RVW FRPPRGLW\ IXWXUHV FRQWUDFWV DUH VHWWOHG E\ GHOLYHU\ RI WKH XQGHUO\�

LQJ DVVHW�� 6RPH� KRZHYHU� DUH FDVK�VHWWOHG� ,Q D FDVK�VHWWOHG FRQWUDFW� WKH
VHWWOHPHQW SULFH DW H[SLUDWLRQ LV VHW HTXDO WR WKH YDOXH RI VRPH UHIHUHQFH SULFH
RU LQGH[ YDOXH� &DVK VHWWOHPHQW LV RIWHQ DGRSWHG EHFDXVH GHOLYHU\ VHWWOHPHQW
LV LPSUDFWLFDO DV LV WKH FDVH ZLWK (XURGROODU GHSRVLWV DQG VWRFN LQGLFHV� ,Q
DGGLWLRQ� VRPH KDYH DGYRFDWHG WKH DGRSWLRQ RI FDVK VHWWOHPHQW EHFDXVH FDVK�
VHWWOHG IXWXUHV FRQWUDFWV DUH SXUSRUWHGO\ OHVV VXVFHSWLEOH WR PDUNHW�SRZHU
PDQLSXODWLRQ WKDQ GHOLYHU\�VHWWOHG FRQWUDFWV� )RU H[DPSOH� -RQHV �������
*DUEDGH DQG 6LOEHU �����D�� (GZDUGV DQG 0D ������� DQG 0DQDVWHU ������
VWDWH WKDW D ORZHU YXOQHUDELOLW\ WR FRUQHUV LV RQH RI WKH EHQHnWV RI FDVK VHWWOH�
PHQW� ([FKDQJHV WKDW KDYH DGRSWHG FDVK VHWWOHPHQW IRU FRPPRGLW\ FRQWUDFWV
DOVR FODLP WKDW WKLV KDV PDGH WKHP OHVV YXOQHUDEOH WR PDQLSXODWLRQ� )RU LQ�
VWDQFH� WKH ,QWHUQDWLRQDO 3HWUROHXP ([FKDQJH FODLPV WKDW FDVK VHWWOHPHQW
RI LWV %UHQW FUXGH RLO IXWXUHV FRQWUDFW ?QHDUO\ HOLPLQDWHV WKH SRWHQWLDO IRU
VTXHH]HV� �,QWHUQDWLRQDO 3HWUROHXP ([FKDQJH� ������ ZKLOH WKH 3UHVLGHQW RI
WKH )LQQLVK 2SWLRQV ([FKDQJH VWDWHV WKDW WKH H[FKDQJH DGRSWHG FDVK VHWWOH�
PHQW IRU LWV SDSHU SXOS IXWXUHV FRQWUDFW ?EHFDXVH \RX GRQ
W KDYH SK\VLFDO
GHOLYHU\ � � � H[FHVVLYH EX\LQJ ZLOO QRW � � � DmHFW WKH XQGHUO\LQJ PDU�
NHW DV LW ZRXOG ZLWK SK\VLFDO GHOLYHU\� 7KH FRUQHULQJ HOHPHQW LV QRW WKHUH�

�7KH 86 &RPPRGLW\ ([FKDQJH $FW UHTXLUHV H[FKDQJHV WR DGRSW FRQWUDFW GHVLJQV WKDW
?WHQG WR SUHYHQW RU GLPLQLVK SULFH PDQLSXODWLRQ��

�2YHU �� SHUFHQW RI SK\VLFDO FRPPRGLW\ IXWXUHV FRQWUDFWV E\ YROXPH DUH GHOLYHU\�
VHWWOHG�
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�+HQOH\� ������ 0RUH JHQHUDOO\� WKH LQFUHDVLQJ XVH RI FDVK VHWWOHPHQW LV VRPH�
WLPHV DWWULEXWHG WR WKH ORZHU VXVFHSWLELOLW\ RI WKHVH FRQWUDFWV WR PDQLSXODWLRQ
�6DQWROL� ������
0DQLSXODWLRQ KDV QXPHURXV GHOHWHULRXV HmHFWV� LQFOXGLQJ� GHDGZHLJKW

ORVVHV DWWULEXWDEOH WR WHPSRUDO DQG VSDWLDO GLVWRUWLRQV LQ FRQVXPSWLRQ� SUR�
GXFWLRQ� VWRUDJH� DQG WUDQVSRUWDWLRQ� UHGXFWLRQV LQ KHGJLQJ HmHFWLYHQHVV� LQ�
FUHDVHV LQ IXWXUHV SULFH YRODWLOLW\� UHGXFWLRQV LQ WKH LQIRUPDWLYHQHVV RI IXWXUHV
SULFHV� DQG D GHFOLQH LQ PDUNHW OLTXLGLW\ �3LUURQJ� ����� ����� ������ 6LQFH
VTXHH]HV FDQ VHULRXVO\ LPSDLU WKH HpFLHQF\ RI D IXWXUHV PDUNHW� LI FRUUHFW
WKHVH DUJXPHQWV ZRXOG SURYLGH D VWURQJ UDWLRQDOH IRU WKH XVH RI FDVK VHWWOH�
PHQW LQVWHDG RI GHOLYHU\ VHWWOHPHQW ZKHUH IHDVLEOH�
7KLV DUWLFOH GHPRQVWUDWHV� KRZHYHU� WKDW FDVK�VHWWOHG FRQWUDFWV DUH QRW

QHFHVVDULO\ OHVV VXVFHSWLEOH WR PDQLSXODWLRQ WKDQ GHOLYHU\�VHWWOHG FRQWUDFWV�
,Q IDFW� LW LV DOZD\V SRVVLEOH WR GHVLJQ D GHOLYHU\�VHWWOHG FRQWUDFW ZLWK PXOWL�
SOH YDULHWLHV WKDW LV OHVV VXVFHSWLEOH WR PDUNHW SRZHU PDQLSXODWLRQ E\ ODUJH
ORQJ WUDGHUV WKDQ DQ\ FDVK�VHWWOHG FRQWUDFW EDVHG RQ WKH SULFHV RI WKH VDPH
YDULHWLHV� 7KLV GHOLYHU\�VHWWOHG FRQWUDFW LV DOZD\V PRUH YXOQHUDEOH WR PDQLSX�
ODWLRQ E\ ODUJH VKRUWV WKDQ LWV FDVK�VHWWOHG FRXQWHUSDUW� 7KHUH LV QR GLmHUHQFH
LQ WKH PDQLSXODELOLW\ RI VLQJOH�YDULHW\ FDVK� DQG GHOLYHU\�VHWWOHG FRQWUDFWV�
7KH LQWXLWLRQ EHKLQG WKHVH UHVXOWV LV VWUDLJKWIRUZDUG� $ ODUJH ORQJ WUDGHU

FDQ PDQLSXODWH D GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFW E\ IRUFLQJ VKRUWV WR PDNH
H[FHVVLYH GHOLYHULHV� WKHUHE\ GULYLQJ XS WKH FRVW RI IXUWKHU HQKDQFLQJ GHOLYHU�
DEOH VXSSOLHV �3LUURQJ� ������ $Q H[FKDQJH FDQ UHGXFH WKH FRVWV RI GHOLYHU\
E\ DOORZLQJ VKRUWV WR GHOLYHU D QXPEHU RI YDULHWLHV� 6KRUWV FKRRVH WR GHOLYHU
WKH YDULHWLHV ZLWK SULFHV WKDW DUH OHDVW VHQVLWLYH WR LQFUHDVHG SXUFKDVHV� ,Q
FRQWUDVW� D WUDGHU ZLWK D ODUJH ORQJ SRVLWLRQ LQ D FDVK�VHWWOHG FRQWUDFW FDQ
GULYH XS LWV VHWWOHPHQW YDOXH E\ EX\LQJ H[FHVVLYH TXDQWLWLHV RI WKH YDULHWLHV
ZKRVH SULFHV DUH PRVW VHQVLWLYH WR LQFUHDVHG EX\LQJ WR PD[LPL]H WKH HmHFW RQ
WKH LQGH[� 3XW GLmHUHQWO\� WKH PDQLSXODWRU RI D FDVK�VHWWOHG IXWXUHV FRQWUDFW
FDQ FKRRVH ZKLFK YDULHWLHV WR SXUFKDVH DQG LQ ZKDW DPRXQWV WR PD[LPL]H
KLV SURnWV� ZKHUHDV WKH PDQLSXODWRU RI D GHOLYHU\�VHWWOHG FRQWUDFW FDQ FKRRVH
RQO\ WKH WRWDO TXDQWLW\ RI GHOLYHULHV� LQ UHVSRQVH WR ZKLFK VKRUWV FKRRVH ZKLFK
YDULHWLHV WR SXUFKDVH WR PLQLPL]H KLV SURnWV� 'XH WR WKLV JUHDWHU FRQWURO RYHU
WKH SDWWHUQ RI SXUFKDVHV LQKHUHQW LQ FDVK VHWWOHPHQW� LW LV DOZD\V SRVVLEOH WR
GHVLJQ D GHOLYHU\�VHWWOHG FRQWUDFW WKDW LV OHVV SURnWDEOH IRU D ODUJH ORQJ WR
PDQLSXODWH WKDQ WKH FDVK�VHWWOHG FRQWUDFW� +RZHYHU� WKH RSWLRQV H[WHQGHG
WR VKRUWV E\ D GHOLYHU\�VHWWOHG FRQWUDFW PDNHV LW PRUH YXOQHUDEOH WR PDQLS�
XODWLYH DFWV E\ VHOOHUV� 0RUHRYHU� WKHUH LV QR GLmHUHQFH LQ WKH PDQLSXODELOLW\
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RI VLQJOH�YDULHW\ FRQWUDFWV EHFDXVH WKHUH LV QR GLmHUHQFH EHWZHHQ WKH RSWLRQV
WKDW ORQJV DQG VKRUWV SRVVHVV�
7KLV LPSOLHV WKDW H[FKDQJHV IDFH D WUDGH�Rm ZKHQ FKRRVLQJ EHWZHHQ FDVK�

DQG GHOLYHU\�VHWWOHPHQW� 7KH IRUPHU LV OHVV YXOQHUDEOH WR VKRUW PDQLSXOD�
WLRQ� ZKHUHDV WKH ODWWHU LV OHVV YXOQHUDEOH WR ORQJ PDQLSXODWLRQ� 6LQFH WKH
VXSSO\ DQG GHPDQG FRQGLWLRQV WKDW IDYRU ORQJ PDQLSXODWLRQ WHQG WR GLVIDYRU
VKRUW PDQLSXODWLRQ DQG YLFH YHUVD� DQ H[FKDQJH
V HpFLHQW FRQWUDFW FKRLFH IRU
D JLYHQ FRPPRGLW\ GHSHQGV RQ ZKLFK SUREOHP LV PRUH DFXWH� )RU VWRUDEOH
FRPPRGLWLHV �VXFK DV FRUQ RU FRSSHU� ORQJ PDQLSXODWLRQ LV OLNHO\ WR EH WKH
PRUH VHULRXV SUREOHP� GHOLYHU\ VHWWOHPHQW LV DSSURSULDWH IRU WKHVH FRPPRGL�
WLHV� ,Q FRQWUDVW� VKRUW PDQLSXODWLRQ LV D JUHDWHU FRQFHUQ IRU SHULVKDEOH FRP�
PRGLWLHV �VXFK DV SRWDWRHV� EHFDXVH WKH\ DUH LQHODVWLFDOO\ GHPDQGHG� FDVK
VHWWOHPHQW PD\ EH SUHIHUDEOH IRU VXFK JRRGV�
7KH UHPDLQGHU RI WKLV DUWLFOH LV RUJDQL]HG DV IROORZV� 6HFWLRQ � SUHVHQWV

D EULHI RYHUYLHZ RI WKH WUDGLQJ HQYLURQPHQW VWXGLHG LQ WKH ERG\ RI WKH SD�
SHU� 6HFWLRQ � SUHVHQWV D PRGHO WKDW GHPRQVWUDWHV WKH ORZHU VXVFHSWLELOLW\
RI GHOLYHU\�VHWWOHG FRQWUDFWV WR PDQLSXODWLRQ E\ ODUJH ORQJV WKDQ FDVK�VHWWOHG
FRQWUDFWV� 6HFWLRQ � H[WHQGV WKH DQDO\VLV WR VKRUW PDQLSXODWLRQ� DQG GHPRQ�
VWUDWHV WKDW LW LV DOZD\V SRVVLEOH WR GHVLJQ D FDVK�VHWWOHG FRQWUDFW WKDW LV OHVV
VXVFHSWLEOH WR PDQLSXODWLRQ E\ D ODUJH VKRUW WKDQ DQ\ JLYHQ GHOLYHU\�VHWWOHG
FRQWUDFW� 6HFWLRQ � DQDO\]HV KRZ WKHVH FRQVLGHUDWLRQV LQoXHQFH RSWLPDO FRQ�
WUDFW GHVLJQ� 6HFWLRQ � VXPPDUL]HV WKH DUWLFOH�

� $ 6LPSOH 0RGHO RI )XWXUHV 7UDGLQJ

&RQVLGHU WKH IROORZLQJ VLPSOLnHG FKDUDFWHUL]DWLRQ RI D IXWXUHV PDUNHW� 7KHUH
DUH WZR WUDGLQJ SHULRGV� ,Q WKH nUVW SHULRG� WKH ?FRQWUDFW LQLWLDWLRQ� VWDJH�
WUDGHUV QHJRWDWLDWH IXWXUHV FRQWUDFWV WKDW H[SLUH DW VRPH ODWHU GDWH 7 � 'XULQJ
WKHVH QHJRWLDWLRQV WKH EX\HU DQG VHOOHU DJUHH XSRQ D IXWXUHV SULFH )�� $W GDWH
7 � WKH ?FRQWUDFW OLTXLGDWLRQ� VWDJH� PDUNHW SDUWLFLSDQWV ZKR KDYH HVWDEOLVKHG
SRVLWLRQV LQ WKH FRQWUDFW LQLWLDWLRQ VWDJH FDQ HLWKHU Rm�VHW WKHLU SRVLWLRQV� RU
KDYH WKHLU SRVLWLRQV FORVHG DFFRUGLQJ WR WKH VHWWOHPHQW PHFKDQLVP VHOHFWHG E\
WKH H[FKDQJH� 7R Rm�VHW� WUDGHUV ZKR VROG �ERXJKW� FRQWUDFWV LQ WKH LQLWLDWLRQ
VWDJH EX\ �VHOO� FRQWUDFWV LQ WKH OLTXLGDWLRQ SKDVH� 7KH SULFH GHWHUPLQHG LQ
WKLV OLTXLGDWLRQ VWDJH LV )7 � ZKLFK PD\ GLmHU IURP )�� 7KH QHW SURnW WR D
EX\HU �VHOOHU� RI IXWXUHV LI )7 b )� �)� b )7 ��
7KH SULFH DW ZKLFK WUDGHUV DUH ZLOOLQJ WR OLTXLGDWH SRVLWLRQV WKURXJK Rm�
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VHWWLQJ WUDQVDFWLRQV DW 7 GHSHQGV RQ WKH SURnWDELOLW\ RI FORVLQJ WKHLU SRVLWLRQV
YLD WKH VHWWOHPHQW PHFKDQLVP� 7ZR VHWWOHPHQW PHFKDQLVPV DUH FRQVLGHUHG�
GHOLYHU\ VHWWOHPHQW DQG FDVK VHWWOHPHQW�
,Q GHOLYHU\ VHWWOHPHQW� WKRVH KROGLQJ RSHQ VKRUW SRVLWLRQV PXVW GHOLYHU

VRPH FRPPRGLW\ VSHFLnHG E\ WKH H[FKDQJH� )RU H[DPSOH� WKH VKRUWV ZKR
GR QRW Rm�VHW WKHLU SRVLWLRQV LQ D ZKHDW IXWXUHV FRQWUDFW PXVW GHOLYHU D FRQ�
WUDFWXDOO\ VSHFLnHG TXDQWLW\ DQG TXDOLW\ RI ZKHDW DW D ORFDWLRQ VSHFLnHG E\
WKH H[FKDQJH� 7KH FRQWUDFW PD\ VSHFLI\ GHOLYHU\ RSWLRQV JLYLQJ WKH VKRUW
VRPH FKRLFH RI ORFDWLRQV RU YDULHWLHV WKDW FDQ EH GHOLYHUHG� /RQJV ZKR GR
QRW Rm�VHW SRVLWLRQV PXVW DFFHSW GHOLYHU\ DQG UHPLW WKH IXWXUHV SULFH DJUHHG
XSRQ DW WKH FRQWUDFW LQLWLDWLRQ VWDJH�
,Q FDVK VHWWOHPHQW� VKRUWV GR QRW GHOLYHU D SK\VLFDO FRPPRGLW\ DW 7 � ,Q�

VWHDG� WKH H[FKDQJH FDOFXODWHV D VHWWOHPHQW SULFH EDVHG RQ VRPH IRUPXOD WKDW
XWLOL]HV SULFHV IURP WUDQVDFWLRQV LQ WKH FDVK PDUNHW� )RU LQVWDQFH� LQ D FDVK�
VHWWOHG ZKHDW FRQWUDFW WKH H[FKDQJH PD\ FDOFXODWH D VHWWOHPHQW SULFH EDVHG
RQ VRPH DYHUDJH RI WKH FDVK SULFHV RI ZKHDW LQ VHYHUDO GLmHUHQW JHRJUDSKLF
PDUNHWV� ,I WKH VHWWOHPHQW SULFH FDOFXODWHG XVLQJ WKLV IRUPXOD DW 7 H[FHHGV
WKH IXWXUHV SULFH QHJRWLDWHG LQ WKH FRQWUDFW LQLWLDWLRQ VWDJH� VKRUWV SD\ ORQJV
WKH GLmHUHQFH EHWZHHQ WKHVH SULFHV PXOWLSOLHG E\ VRPH FRQWUDFW TXDQWLW\�
8QGHU WKH GHOLYHU\�VHWWOHG FRQWUDFW� WKH SULFH WKDW DWRPLVWLF VKRUWV DUH

ZLOOLQJ WR SD\ WR OLTXLGDWH WKHLU SRVLWLRQV YLD Rm�VHWWLQJ WUDQVDFWLRQV DW 7
HTXDOV WKH PDUJLQDO FRVW RI REWDLQLQJ WKH FKHDSHVW GHOLYHUDEOH FRPPRGLW\�
8QGHU WKH FDVK�VHWWOHG FRQWUDFW VKRUWV DUH ZLOOLQJ WR SD\ D SULFH HTXDO WR
WKH VHWWOHPHQW SULFH LPSOLHG E\ WKH H[FKDQJH
V IRUPXOD� 7KLV LV D ZHLJKWHG
DYHUDJH RI WKH SULFHV RI WKH YDULHWLHV LQFOXGHG LQ WKH VHWWOHPHQW LQGH[�
,I DOO WUDGHUV DUH DWRPLVWLF SULFH WDNHUV� HLWKHU PHFKDQLVP UHVXOWV LQ D

FRPSHWLWLYH RXWFRPH� ,W PD\ EH WKH FDVH� KRZHYHU� WKDW VRPH WUDGHUV DFFX�
PXODWH ODUJH SRVLWLRQV DW WKH FRQWUDFW LQLWLDWLRQ VWDJH� 7KHVH ODUJH WUDGHUV
PD\ QRW DFW DV SULFH WDNHUV DW OLTXLGDWLRQ� 7KDW LV� WKHVH WUDGHUV PD\ EH DEOH
WR WDNH DFWLRQV WKDW LQoXHQFH WKH FRVW RI REWDLQLQJ WKH FKHDSHVW GHOLYHUDEOH
FRPPRGLW\ RU WKDW DmHFW WKH YDOXH RI WKH VHWWOHPHQW LQGH[� , UHIHU WR VXFK
DFWLYLWLHV DV ?PDQLSXODWLRQ�� DQG DQDO\]H D SDUWLFXODU PHDQV RI PDQLSXODWLQJ
HDFK RI WKH VHWWOHPHQW PHFKDQLVPV�
,Q WKH GHOLYHU\ VHWWOHPHQW PHFKDQLVP� ODUJH ORQJV FDQ PDQLSXODWH WKH

VHWWOHPHQW PHFKDQLVP E\ GHPDQGLQJ WRR PDQ\ GHOLYHULHV DQG ODUJH VKRUWV
FDQ PDQLSXODWH E\ PDNLQJ WRR PDQ\ GHOLYHULHV �3LUURQJ� ������ /RQJ PD�
QLSXODWLRQ RI D GHOLYHU\�VHWWOHG FRQWUDFW LV VRPHWLPHV UHIHUUHG WR DV D FRUQHU
RU VTXHH]H� ,Q WKH FDVK VHWWOHPHQW PHFKDQLVP� ODUJH ORQJV PDQLSXODWH E\
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PDNLQJ H[FHVVLYH SXUFKDVHV RQ WKH FDVK PDUNHW DQG ODUJH VKRUWV PDQLSXODWH
E\ PDNLQJ H[FHVVLYH VDOHV RQ WKH FDVK PDUNHW��

7KHVH DFWLRQV RI ODUJH WUDGHUV GLVWRUW SULFHV DQG LQGXFH GHDGZHLJKW ORVVHV�
,W LV GHVLUDEOH WR PLQLPL]H WKHVH GLVWRUWLRQV� 2QH PHDQV RI GRLQJ VR LV E\
GHVLJQLQJ FRQWUDFW VHWWOHPHQW PHFKDQLVPV WKDW DUH UHODWLYHO\ LPPXQH WR WKH
VWUDWHJLF EHKDYLRU RI ODUJH WUDGHUV� 2QH EDVLF LVVXH UHJDUGV ZKHWKHU RU QRW
GHOLYHU\�VHWWOHG FRQWUDFWV DUH LQKHUHQWO\ PRUH RU OHVV VXVFHSWLEOH WR PDQLSX�
ODWLRQ WKDQ FDVK�VHWWOHG FRQWUDFWV�
,Q HYDOXDWLQJ DOWHUQDWLYH FRQWUDFW GHVLJQV LW LV LPSRUWDQW WR FRQVLGHU WKDW

WUDGHUV
 H[SHFWDWLRQV DERXW WKH OLTXLGDWLRQ SURFHVV ZLOO LQoXHQFH WUDGLQJ DQG
SULFHV DW FRQWUDFW LQLWLDWLRQ� (YDOXDWLRQ RI VHWWOHPHQW PHFKDQLVPV WKHUHIRUH
UHTXLUHV DQ DQDO\VLV RI ERWK LQLWLDWLRQ DQG OLTXLGDWLRQ SKDVHV� 7KLV DUWLFOH
IRFXVHV RQ FRQWUDFW OLTXLGDWLRQ EHFDXVH WKH UHVXOWV RI 3LUURQJ ������ VKRZ
WKDW WKH UDQNLQJ RI WKH SURnWDELOLW\ RI PDQLSXODWLRQ LQFOXGLQJ ERWK SKDVHV
LV GHWHUPLQHG E\ WKH UDQNLQJ RI SURnWDELOLW\ LQ WKH OLTXLGDWLRQ SKDVH DORQH�
7KDW LV� LI WKH UHYHQXH PDQLSXODWLQJ FRQWUDFW $ H[FHHGV WKH UHYHQXH RI PD�
QLSXODWLQJ FRQWUDFW % KROGLQJ SRVLWLRQ VL]H FRQVWDQW� WKHQ WKH WRWDO SURnW
�L�H�� WKH OLTXLGDWLRQ SHULRG UHYHQXH QHW RI WKH FRVW RI DFTXLULQJ WKH SRVLWLRQ�
RI PDQLSXODWLQJ FRQWUDFW $ H[FHHGV WKH WRWDO SURnW RI PDQLSXODWLQJ FRQWUDFW
%� 0DUNHW SDUWLFLSDQWV UHVSRQG WR WKH WKUHDW RI PDQLSXODWLRQ GXULQJ OLT�
XLGDWLRQ E\ DGMXVWLQJ WKH SULFHV DW ZKLFK WKH\ DUH ZLOOLQJ WR WUDGH GXULQJ
FRQWUDFW LQLWLDWLRQ� +RZHYHU� 3LUURQJ ������ VKRZV WKDW LI WKH UHYHQXH IURP
PDQLSXODWLQJ FRQWUDFW $ H[FHHGV WKDW IURP PDQLSXODWLQJ FRQWUDFW % KROGLQJ
SRVLWLRQ VL]H n[HG� D ELJJHU SRVLWLRQ LV UHTXLUHG WR PDQLSXODWH % WKDQ $� ,W
LV PRUH GLpFXOW WR DFFXPXODWH D ODUJHU SRVLWLRQ EHFDXVH ELJ WUDGHV FDQ EH GH�

�,W VKRXOG EH QRWHG WKDW WKH W\SH RI PDQLSXODWLRQ FRQVLGHUHG KHUH LV GLmHUHQW WKDQ WKDW
DQDO\]HG LQ WKH SULPDU\ H[WDQW ZRUN RQ PDQLSXODWLRQ RI FDVK�VHWWOHG IXWXUHV FRQWUDFWV�
QDPHO\ WKH DUWLFOH RI .XPDU DQG 6HSSL ������� 7KH\ GHPRQVWUDWH WKDW KROGHUV RI SRVLWLRQV
LQ FDVK�VHWWOHG IXWXUHV FRQWUDFWV FDQ HQKDQFH WKH YDOXH RI WKHVH SRVLWLRQV E\ ?SXQFKLQJ WKH
VHWWOHPHQW SULFH�� )RU H[DPSOH� D WUDGHU VKRUW VWRFN LQGH[ IXWXUHV FRQWUDFWV FDQ HQKDQFH
WKH YDOXH RI WKLV SRVLWLRQ E\ VHOOLQJ WKH VWRFNV XQGHUO\LQJ WKH LQGH[ LI WKH PDUNHWV IRU
WKHVH VWRFNV DUH QRW LQnQLWHO\ GHHS GXH WR DV\PPHWULF LQIRUPDWLRQ� ,Q FRQWUDVW� WKLV
DUWLFOH FRQFHQWUDWHV RQ PDUNHW SRZHU PDQLSXODWLRQ� ZKLFK LV W\SLFDOO\ FDOOHG D ?FRUQHU� RU
D ?VTXHH]H� LQ GHOLYHU\�VHWWOHG IXWXUHV PDUNHWV� $OWKRXJK FDVK VHWWOHPHQW GRHV QRW DOORZ
WKH EX\HU RI WKH FRQWUDFW WR GHPDQG DQ H[FHVVLYH QXPEHU RI GHOLYHULHV� WUDGHUV ORQJ IXWXUHV
KDYH DQ LQFHQWLYH WR VTXHH]H WKH FDVK PDUNHWV IRU WKH YDULHWLHV XQGHUO\LQJ WKH LQGH[ LQ RUGHU
WR LQoDWH WKH IXWXUHV FRQWUDFW
V VHWWOHPHQW SULFH� 6XFK VTXHH]HV FDQ EH PRUH SURnWDEOH
WKDQ VTXHH]LQJ GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFWV GXH WR WKH JUHDWHU FRQWURO D WUDGHU FDQ
H[HUFLVH LQ WKH FDVK�VHWWOHG PDUNHW�

�



WHFWHG PRUH UHOLDEO\ LQ WKH QRLV\ RUGHU oRZ DW FRQWUDFW LQLWLDWLRQ WKDQ VPDOO
RQHV� 7KLV LQFUHDVHV WKH FRVW RI REWDLQLQJ D SRVLWLRQ LQ WKH OHVV�PDQLSXODEOH
FRQWUDFW� $V D UHVXOW� WKH QHW SURnW RI PDQLSXODWLQJ % LV VPDOOHU IRU FRQWUDFW
% WKDQ FRQWUDFW $� 7KLV MXVWLnHV WKH VXEVHTXHQW IRFXV RQ WKH OLTXLGDWLRQ
?HQG JDPH��

� &DVK 6HWWOHPHQW DQG /RQJ 0DQLSXODWLRQ

7KLV VHFWLRQ HYDOXDWHV WKH HFRQRPLFV RI PDQLSXODWLRQ IRU FDVK� DQG GHOLYHU\�
VHWWOHG FRQWUDFWV GXULQJ WKH OLTXLGDWLRQ SKDVH IRU D SDUWLFXODU FRPPRGLW\
DVVXPLQJ WKDW D ODUJH ORQJ KDV HVWDEOLVKHG D IXWXUHV SRVLWLRQ RI ; ! ��
7R LVRODWH WKH IDFWRUV WKDW LQoXHQFH WKH UHODWLYH VXVFHSWLELOLW\ RI FDVK� DQG
GHOLYHU\�VHWWOHG FRQWUDFWV WR PDQLSXODWLRQ� LW LV XVHIXO WR FRQVLGHU nUVW WKH
VLPSOH FDVH RI FRQWUDFWV RQ D FRPPRGLW\ ZLWK D VLQJOH YDULHW\� $VVXPH WKDW
WKH PDUJLQDO FRVW RI FUHDWLQJ T XQLWV RI WKLV YDULHW\ LV0&�T� DQG WKH GHPDQG
IRU WKH YDULHW\ LV '�T�� ,Q D FRPSHWLWLYH PDUNHW� 0&�Te�  '�Te� DW WKH
RSWLPDO TXDQWLW\ Te�
,I WKHUH LV D GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFW RQ WKH FRPPRGLW\� WKH KROGHU

RI ; ORQJ IXWXUHV SRVLWLRQV FDQ PDQLSXODWH WKH FRQWUDFW E\ UHTXLULQJ VKRUWV
GHOLYHU PRUH WKDQ Te XQLWV� 7KLV GULYHV XS WKH PDUJLQDO FRVW RI GHOLYHU\
DQG WKHUHE\ LQFUHDVHV WKH SULFH VKRUWV DUH ZLOOLQJ WR SD\ WR OLTXLGDWH WKHLU
SRVLWLRQV� 7KH ORQJ FKRRVHV WKH QXPEHU RI GHOLYHULHV 4 WR PD[LPL]H�

�; b4�0&�4� �4'�4� ���

7KH nUVW WHUP LV WKH ORQJ
V UHYHQXH IURP VHOOLQJ ; b4 IXWXUHV FRQWUDFWV DW
WKH LQoDWHG SULFH� 7KH VHFRQG WHUP LV WKH ORQJ
V UHYHQXH IURP VHOOLQJ WKH 4
XQLWV GHOLYHUHG WR KLP�
1RZ FRQVLGHU D FDVK�VHWWOHG IXWXUHV FRQWUDFW LQ ZKLFK WKH VHWWOHPHQW SULFH

HTXDOV WR WKH SULFH RI WKH VLQJOH YDULHW\ LPPHGLDWHO\ SULRU WR FRQWUDFW H[SLUD�
WLRQ� $ ORQJ FDQ GULYH WKLV SULFH DERYH WKH FRPSHWLWLYH SULFH E\ SXUFKDVLQJ
PRUH WKDQ Te XQLWV RQ WKH VSRW PDUNHW� ,I KH SXUFKDVHV = XQLWV RI WKH SK\VLFDO
FRPPRGLW\ LPPHGLDWHO\ SULRU WR H[SLUDWLRQ� WKH VHWWOHPHQW SULFH LV HTXDO WR
0&�=�� $IWHU VHWWOHPHQW� WKH ORQJ VHOOV WKH FRPPRGLW\ IRU D SULFH RI '�=��
7KLV JHQHUDWHV D WRWDO UHYHQXH RI�

;0&�=� � ='�=�b =0&�=�  �; b =�0&�=� � ='�=� ���

�



,W LV REYLRXV WKDW LI 4  4e PD[LPL]HV ���� WKHQ =  4e PD[LPL]HV
���� 7KXV� ERWK FRQWUDFWV ZLOO EH PDQLSXODWHG HTXDOO\�� 7KLV LPSOLHV WKDW D
QHFHVVDU\ FRQGLWLRQ IRU GLmHUHQWLDO VXVFHSWLELOLW\ RI FDVK�VHWWOHG DQG GHOLYHU\�
VHWWOHG FRQWUDFWV WR ORQJ PDQLSXODWLRQ LV WKH H[LVWHQFH RI PXOWLSOH GHOLYHUDEOH
YDULHWLHV DQG WKH XVH RI PXOWLSOH YDULHWLHV WR FDOFXODWH WKH VHWWOHPHQW LQGH[�
7KH H[LVWHQFH RI PXOWLSOH YDULHWLHV DOVR WXUQV RXW WR EH VXpFLHQW WR FUHDWH

GLmHUHQW VXVFHSWLELOLWLHV WR ORQJ PDQLSXODWLRQ� 7KH LQWXLWLRQ XQGHUO\LQJ WKLV
UHVXOW LV VWUDLJKWIRUZDUG� &KRLFH RYHU YDULHWLHV FUHDWHV RSWLRQDOLW\� DQG WKH
KROGHU RI WKH RSWLRQ GLmHUV LQ FDVK DQG GHOLYHU\�VHWWOHG FRQWUDFWV� /RQJV KROG
WKH HmHFWLYH RSWLRQV IRU FDVK�VHWWOHG FRQWUDFWV� ZKHUHDV VKRUWV KROG WKHP
IRU GHOLYHU\�VHWWOHG FRQWUDFWV� ,I DQ H[FKDQJH DZDUGV WKH GHOLYHU\ RI KLJK
YDOXH YDULHWLHV DQG SHQDOL]HV WKH GHOLYHU\ RI ORZ YDOXH RQHV� VKRUWV FDQ DOZD\V
H[SORLW WKHLU RSWLRQV VR WKDW WKH ORQJ
V SURnW IURP PDQLSXODWLQJ D GHOLYHU\�
VHWWOHG FRQWUDFW LV VPDOOHU WKDQ KLV SURnW IURP PDQLSXODWLQJ D FDVK�VHWWOHG
RQH�
)RUPDO GHPRQVWUDWLRQ RI WKLV UHVXOW UHTXLUHV WKH LQWURGXFWLRQ RI VRPH

QRWDWLRQ� &RQVLGHU D JRRG ZLWK M  �� � � � � 1 YDULHWLHV� &DOO WKH VHW RI
YDULHWLHV 9� 7KHVH YDULHWLHV PD\ EH VSDWLDOO\ GLVWLQFW �H�J�� ZKHDW LQ &KLFDJR
YV� ZKHDW LQ 7ROHGR� RU TXDOLWDWLYHO\ GLVWLQFW �H�J�� UHG VRIW ZLQWHU ZKHDW YV�
KDUG VSULQJ ZKHDW��
$ GHOLYHU\�VHWWOHG FRQWUDFW UHTXLUHV GHOLYHU\ RI RQH RI WKH 1 YDULHWLHV� 7KH

H[FKDQJH VSHFLnHV ��� D VHW RI GHOLYHUDEOH YDULHWLHV ' t 9 DQG ��� D VHW RI
GHOLYHU\ GLmHUHQWLDOV GL� L � '� ,I WKHUH LV PRUH WKDQ RQH YDULHW\� D VKRUW KDV
DQ RSWLRQ WR FKRRVH ZKLFK RQH WR GHOLYHU IURP D VHW RI GHOLYHUDEOHV VHW E\ WKH
H[FKDQJH� 7KH GHOLYHU\ GLmHUHQWLDOV PHDQ WKDW WKH VKRUW
V OLTXLGDWLRQ SHULRG
UHYHQXHV GHSHQG RQ ZKLFK YDULHW\ KH FKRRVHV WR GHOLYHU� ,I D VKRUW GHOLYHUV
YDULHW\ L � ' DJDLQVW WKH FRQWUDFW ZKHQ WKH IXWXUHV VHWWOHPHQW SULFH LV ) �
KH UHFHLYHV ) � GL� 9DULHW\ S LV WKH ?SDU� YDULHW\� ZLWK GS  �� 3UHPLXP
YDULHWLHV KDYH GL ! � DQG GLVFRXQW YDULHWLHV KDYH GL � ��

�

,I DOO VSRW DQG IXWXUHV PDUNHW SDUWLFLSDQWV DUH DWRPLVWLF FRPSHWLWRUV� WKH
SULFH RI YDULHW\ M LV WKH FRPSHWLWLYH SULFH 3 F

M � ,I DOO PDUNHW SDUWLFLSDQWV DUH
SHUIHFW FRPSHWLWRUV DW WKH H[SLUDWLRQ RI D IXWXUHV FRQWUDFW� WKH HTXLOLEULXP
IXWXUHV SULFH LV PLQM�'>3

F
M b GM@ EHFDXVH DOZD\V GHOLYHU WKH YDULHW\ WKDW PLQ�

�3DXO ������ PDNHV D VLPLODU SRLQW�
�$V DQ H[DPSOH� WKH &%27 VR\EHDQ FRQWUDFW KDV D � FHQW�EXVKHO GLVFRXQW IRU GHOLYHU\

LQ 7ROHGR DQG D � FHQW SUHPLXP IRU GHOLYHU\ RI �� VR\EHDQV� ,I WKH IXWXUHV SULFH LV ������
GHOLYHULHV RI �� VR\EHDQV LQ 7ROHGR UHFHLYH D SULFH RI ������ ZKLOH GHOLYHULHV RI �� VR\EHDQV
LQ &KLFDJR UHFHLYH ������

�



LPL]HV WKHLU FRVWV�
$ ODUJH ORQJ PD\ QRW DFW DV D SULFH WDNHU� KRZHYHU� 7KH VXVFHSWLELOLW\ RI

D GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFW WR WKH H[HUFLVH RI PDUNHW SRZHU E\ D ODUJH
ORQJ GHSHQGV XSRQ ��� WKH PDUJLQDO FRVW RI GHOLYHU\ RI WKH XQGHUO\LQJ JRRG
DQG ��� WKH SRVW�GHOLYHU\ GHPDQG IRU WKH JRRG��

,I D ORQJ GHPDQGV GHOLYHU\ RI 4 � ; XQLWV� VKRUWV FKRRVH ZKDW WR GHOLYHU
WR PLQLPL]H WKH WRWDO FRVW �QHW RI GLmHUHQWLDO SD\PHQWV� RI GHOLYHULQJ WKLV
TXDQWLW\� )RUPDOO\� VKRUWV VHOHFW D YHFWRU4  ITLJL�' VXFK WKDW3L�' TL  4�
HOHPHQW L RI WKLV YHFWRU JLYHV WKH GHOLYHULHV RI YDULHW\ L� 7KH FRVW RI GHOLYHULQJ
4 LV WKH FRQYH[ IXQFWLRQ 7&�4�� 6KRUWV FKRRVH 4 WR PLQLPL]H�

7&�4�b ;

M�'

GMTM � w�4b ;

M�'

TM�

7KH nUVW WHUP LV WKH FRVW RI DFTXLULQJ WKH FRPPRGLW\ RQ WKH FDVK PDUNHW�
7KH VHFRQG WHUP LV WKH QHW GHOLYHU\ GLmHUHQWLDO SD\PHQWV PDGH WR VKRUWV E\
WKH ORQJ WDNLQJ GHOLYHU\� DQG WKH WKLUG WHUP UHSUHVHQWV WKH FRQVWUDLQW WKDW
WRWDO GHOLYHULHV PXVW HTXDO DW OHDVW 4� ZKHUH w LV WKH /DJUDQJHDQ PXOWLSOLHU
FRUUHVSRQGLQJ WR WKLV FRQVWUDLQW�
/HW 4e  ITeL JL�' UHSUHVHQW WKH FRVW PLQLPL]LQJ GHOLYHU\ YHFWRU� 7KH nUVW

RUGHU FRQGLWLRQV IRU D PLQLPXP LPSO\

0&M�4
e�b GM  0&N�4

e�b GN  w�4e� s 0&e�4� ���

IRU DOO M� N VXFK WKDW TeM ! � DQG TeN ! �� ZKHUH

0&M�4�  
#7&�4�

#TM

,Q ZRUGV� VKRUWV DOORFDWH GHOLYHULHV E\ YDULHW\ WR HTXDOL]H PDUJLQDO FRVWV QHW
RI GHOLYHU\ GLmHUHQWLDOV DFURVV YDULHWLHV� 'XH WR WKH FRQYH[LW\ RI 7&�4��

�7KHVH PDUJLQDO FRVW RI GHOLYHU\ IXQFWLRQV DQG WKH SULFH DW ZKLFK D PDQLSXODWRU VHOOV
ZKDW LV GHOLYHUHG WR KLP GHSHQG RQ ZKDW PDUNHW SDUWLFLSDQWV H[SHFW WKDW KH ZLOO GR ZLWK
ZKDW LV GHOLYHUHG WR KLP DIWHU WKH H[SLUDWLRQ RI WKH IXWXUHV FRQWUDFW� 3LUURQJ ������ GHULYHV
WKH PDUJLQDO FRVW DQG SULFH IXQFWLRQV LQ D VSDWLDO PDUNHW XQGHU WKH DVVXPSWLRQ WKDW WKH
SDUW\ UHFHLYLQJ GHOLYHU\ VHOOV WKH XQLWV GHOLYHUHG WR KLP DW WKH SULFH WKDW FOHDUV WKH VSRW
PDUNHW LQ WKH SHULRG LPPHGLDWHO\ IROORZLQJ WKH H[SLUDWLRQ RI WKH IXWXUHV FRQWUDFW� 7KDW LV�
LQ WKDW DUWLFOH WKH ORQJ LV DVVXPHG WR DFW DV D SHUIHFW FRPSHWLWRU DIWHU FRQWUDFW H[SLUDWLRQ�
7KH PDUJLQDO FRVW RI GHOLYHU\ DQG PDUJLQDO YDOXH RI GHOLYHU\ FXUYHV ZLOO GLmHU LI RWKHU
DVVXPSWLRQV DUH PDGH DERXW SRVW�GHOLYHU\ EHKDYLRU� 7KH VXEVHTXHQW DQDO\VLV LV LQYDULDQW
WR WKH DVVXPSWLRQV PDGH DERXW WKLV EHKDYLRU�

�



0&e�4� LV LQFUHDVLQJ LQ 4� )RU YDULHWLHV VXFK WKDW TeN  �� 0&N�4
e�b GN !

0&e�4� DQG TN>0&N�4
e�b GN@  ��

7KH PDUJLQDO FRVW LPSOLHG E\ VKRUWV
 FRVW PLQLPL]DWLRQ GHWHUPLQHV WKH
ORQJ
V UHYHQXHV IURP OLTXLGDWLRQ RI IXWXUHV SRVLWLRQV� 7KH ORQJ DOVR FDUHV
DERXW WKH SULFH DW ZKLFK KH VHOOV ZKDW KH DFTXLUHV YLD GHOLYHU\� 7KH DYHUDJH
UHYHQXH UHDOL]HG IURP VDOHV RI YDULHW\ M E\ WKH ODUJH ORQJ �SHU XQLW GHOLYHUHG WR
KLP� QRW SHU XQLW VROG� HTXDOV 3M�4�� ,I WKH ORQJ PHUHO\ GXPSV ZKDW LV GHOLY�
HUHG WR KLP RQ WKH VSRW PDUNHW DIWHU FRQWUDFW H[SLUDWLRQ WKHVH 3M��� IXQFWLRQV
DUH WKH VSRW PDUNHW GHPDQG FXUYHV 'M�4�� 8QGHU RWKHU DVVXPSWLRQV DERXW
SRVW�GHOLYHU\ EHKDYLRU� 3M�4� ! 'M�4��
,Q ZKDW IROORZV� , GHnQH WKH SURnW RI PDQLSXODWLRQ DV WKH GLmHUHQFH EH�

WZHHQ WKH DPRXQW WKH ORQJ HDUQV E\ FKRRVLQJ 4 WR PD[LPL]H GHOLYHU\ SHULRG
UHYHQXHV DQG WKH UHYHQXHV KH ZRXOG HDUQ LI KH DFWHG DV D SULFH WDNHU� $FW�
LQJ DV D SULFH WDNHU� IRU WKH GHOLYHU\�VHWWOHG FRQWUDFW WKH ORQJ ZRXOG HDUQ
;PLQM�'>3

F
M bGM@� 7KLV GHnQLWLRQ IDFLOLWDWHV FRPSDULVRQ RI WKH UHODWLYH SURI�

LWDELOLW\ RI PDQLSXODWLQJ FDVK� DQG GHOLYHU\�VHWWOHG FRQWUDFWV�
.QRZLQJ KRZ VKRUWV ZLOO UHVSRQG WR D GHPDQG WR GHOLYHU 4 XQLWV� WKH

KROGHU RI ; ORQJ IXWXUHV SRVLWLRQV FKRRVHV 4 WR PD[LPL]H�

�; b4�0&e�4� �
;

M�'

ITeM3M>4e�4�@b GMT
e

M �4�J b;PLQ
M�'
>3 F

M b GM@

7KH nUVW WHUP LQ WKLV H[SUHVVLRQ LV WRWDO UHYHQXH IURP VDOHV RI �;b4� IXWXUHV
FRQWUDFWV DW D SULFH HTXDO WR WKH PDUJLQDO FRVW RI GHOLYHU\�� 7KH nUVW SDUW RI
WKH VXPPDWLRQ WHUP JLYHV WKH UHYHQXH WKH ORQJ HDUQV E\ VHOOLQJ ZKDW VKRUWV
GHOLYHU WR KLP� 7KH VHFRQG SDUW RI WKH VXPPDWLRQ WHUP JLYHV WKH GHOLYHU\
GLmHUHQWLDO SD\PHQWV SDLG E\ WKH ORQJ�
7R DOORZ FRPSDULVRQ EHWZHHQ GHOLYHU\ DQG FDVK�VHWWOHG FRQWUDFWV� WKH

VHWWOHPHQW SULFH DW WKH H[SLUDWLRQ RI WKH FDVK�VHWWOHG FRQWUDFW LV EDVHG RQ
WKH FDVK PDUNHW SULFHV RI WKH YDULHWLHV LQ '� )RUPDOO\� DW H[SLUDWLRQ WKH
VHWWOHPHQW SULFH RI WKLV FRQWUDFW LV VHW HTXDO WR D ZHLJKWHG DYHUDJH RI WKH
SULFHV RI WKH YDULHWLHV LQFOXGHG LQ WKH GHOLYHU\�VHWWOHG FRQWUDFW�

;

M�'

mM>0&M�A4�b GM@

�7KLV H[SUHVVLRQ QHJOHFWV WKH FRVW RI LQLWLDWLQJ WKH SRVLWLRQ� 7KLV FRVW LV b;)�� 6LQFH
WKLV FRVW LV VXQN DV RI WKH OLTXLGDWLRQ SKDVH DW WLPH 7 � LW KDV QR HmHFW RQ WKH ORQJ
V GHFLVLRQ
RQ KRZ PDQ\ GHOLYHULHV WR WDNH�

��



ZKHUH mM LV D VHW RI ZHLJKWV ZLWK mM ! � DQG
3

M�' mM  �� 7KH UHDVRQ IRU
GHGXFWLQJ WKH GHOLYHU\ FRQWUDFW
V SULFH GLmHUHQWLDOV IURP WKH SULFH IRU HDFK
YDULHW\ LQ WKH FDVK VHWWOHPHQW LQGH[ ZLOO EHFRPH DSSDUHQW VKRUWO\� 7KHVH
GLmHUHQWLDOV KDYH QR HmHFW RQ WKH PDUJLQDO LQFHQWLYHV IDFLQJ WKH KROGHU RI D
ODUJH ORQJ SRVLWLRQ LQ WKH FDVK�VHWWOHG FRQWUDFW� VR WKLV DVVXPSWLRQ KDV QR
HmHFW RQ KLV FKRLFHV�
$ ODUJH ORQJ FDQ GULYH XS WKH SULFHV RI WKH YDULHWLHV XQGHUO\LQJ WKH VHW�

WOHPHQW LQGH[ E\ SXUFKDVLQJ WKHP LQ VXSHUFRPSHWLWLYH TXDQWLWLHV� %\ SXU�
FKDVLQJ A4 ! 4& XQLWV WKH ORQJ GULYHV XS WKH SULFH RI HDFK YDULHW\ WR HTXDO
WKH PDUJLQDO FRVW RI VXSSO\LQJ WKH UHOHYDQW TXDQWLW\ WR HDFK PDUNHW� $IWHU
H[SLUDWLRQ WKH ORQJ GLVSRVHV RI WKH XQLWV KH ERXJKW DW DQ DYHUDJH UHYHQXH SHU
XQLW SXUFKDVHG RI 3M�A4�� M � '�

7KH EX\HU RI ; FDVK�VHWWOHG IXWXUHV FRQWUDFWV FKRRVHV A4 WR PD[LPL]H�

;
;

M�'

mM>0&M�A4�b GM@ �
;

M�'

TeM3M�A4�b
;

M�'

TeM0&M�A4�b;
;

M�'

mM�3
F
M b GM�

7KH nUVW WHUP LQ WKLV H[SUHVVLRQ LV WKH ODUJH ORQJ
V UHYHQXH IURP VHWWOHPHQW
RI KLV ; IXWXUHV SRVLWLRQV�� $W H[SLUDWLRQ� WKH SULFH RI YDULHW\ M HTXDOV WKH
PDUJLQDO FRVW RI SURGXFLQJ DQ DGGLWLRQDO XQLW RI LW� 7KH VHFRQG WHUP LV WKH
UHYHQXH WKDW WKH ODUJH ORQJ UHDOL]HV IURP VHOOLQJ WKH A4 XQLWV KH SXUFKDVHG
LQ WKH FDVK PDUNHW LPPHGLDWHO\ DIWHU FRQWUDFW H[SLUDWLRQ� 7KH WKLUG WHUP LV
WKH FRVW RI DFTXLULQJ WKH A4 XQLWV LPPHGLDWHO\ SULRU WR FRQWUDFW H[SLUDWLRQ�
7KH ODVW WHUP LV WKH YDOXH RI WKH FDVK�VHWWOHG FRQWUDFW DW FRPSHWLWLYH SULFHV�
*LYHQ WKLV IUDPHZRUN DQG QRWDWLRQ LW LV SRVVLEOH WR PDNH FRPSDULVRQV RI

WKH SURnWDELOLW\ RI PDQLSXODWLQJ FDVK DQG GHOLYHU\�VHWWOHG FRQWUDFWV� 3URSR�
VLWLRQ � VKRZV WKDW DQ H[FKDQJH FDQ DOZD\V FKRRVH WKH GHOLYHU\ GLmHUHQWLDOV
VR WKDW ORQJ PDQLSXODWLRQ RI WKH GHOLYHU\�VHWWOHG FRQWUDFW LV OHVV SURnWDEOH
WKDQ ORQJ PDQLSXODWLRQ RI WKH FDVK�VHWWOHG FRQWUDFW�

3URSRVLWLRQ � ,I DQ H[FKDQJH FKRRVHV GHOLYHU\ GLmHUHQWLDOV VXFK WKDW 3 F
M b

GM  3 F
N b GN IRU DOO M� N � ' WKHQ D WUDGHU ZKR KROGV D SRVLWLRQ RI ; ORQJ

FDVK�VHWWOHG IXWXUHV FRQWUDFWV HDUQV D SURnW DW OHDVW DV ODUJH DV WKH KROGHU RI
; GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFWV�

3URRI� 6HH $SSHQGL[
7KH GLmHUHQW RSWLRQDOLW\ LQKHUHQW LQ FDVK�VHWWOHG DQG GHOLYHU\�VHWWOHG FRQ�

WUDFWV GULYHV WKLV UHVXOW� ,Q WKH GHOLYHU\�VHWWOHG FRQWUDFW� LQ UHVSRQVH WR WKH

�7KH b;)� WHUP LV DJDLQ RPLWWHG EHFDXVH LW KDV QR EHDULQJ RQ WKH FKRLFH RI A4�

��



ORQJ
V GHPDQG IRU 4 GHOLYHULHV VKRUWV FKRRVH ZKDW WR GHOLYHU WR PLQLPL]H
WKH FRVW RI OLTXLGDWLQJ WKHLU SRVLWLRQV� WKLV DOVR PLQLPL]HV WKH ORQJ
V UHYHQXHV
IURP OLTXLGDWLRQ RI KLV IXWXUHV SRVLWLRQ� 0RUHRYHU� WKH\ GR QRW WDNH WKH ORQJ
V
UHYHQXHV IURP VDOHV RI WKH GHOLYHUDEOHV LQWR DFFRXQW� ,Q WKH FDVK�VHWWOHG FRQ�
WUDFW� WKH ORQJ FKRRVHV WKH YHFWRU RI SXUFKDVHV KLPVHOI� +H FDQ HDUQ DW OHDVW
DV PXFK UHYHQXH LQ WKH FDVK�VHWWOHG FDVH DV LQ WKH GHOLYHU\�VHWWOHG FRQWH[W
EHFDXVH KH FDQ FKRRVH WKH VDPH YHFWRU RI SXUFKDVHV DV VKRUWV FKRRVH LQ WKH
GHOLYHU\�VHWWOHG PDUNHW� ,Q IDFW� KH ZLOO W\SLFDOO\ HDUQ PRUH UHYHQXH EHFDXVH
4e�;� GRHV QRW QHFHVVDULO\ PD[LPL]H

;
;

M�'

mM>0&M�A4�b GM@ �
;

M�'

ATM3M�A4�b
;

M�'

ATM0&M�A4�

�ZKHUH A4  IATMJM�'�� 7KHUHIRUH� WKH ORQJ
V UHYHQXHV XQGHU D FDVK�VHWWOHG
IXWXUHV FRQWUDFW DUH QHYHU ORZHU WKDQ ZLWK D GHOLYHU\�VHWWOHG RQH� 0RUHRYHU�
ZLWK FRPSHWLWLYH GLmHUHQWLDOV 3 F

M b GM  3 F
N b GN  3 e IRU DOO M DQG N�

VR PLQM�'>3
F
M b GM@  3 e  

3
M�' mM�3

F
M b GM�� 7KDW LV� ZLWK FRPSHWLWLYH

GLmHUHQWLDOV WKH YDOXH RI WKH FDVK� DQG GHOLYHU\�VHWWOHG FRQWUDFWV DUH WKH VDPH
DW FRPSHWLWLYH SULFHV� 7KXV� WKH ORQJ JDLQV DW OHDVW DV PXFK �UHODWLYH WR WKH
FRPSHWLWLYH YDOXH RI KLV SRVLWLRQ� E\ PDQLSXODWLQJ WKH FDVK�VHWWOHG FRQWUDFW
DV WKH GHOLYHU\�VHWWOHG RQH�
,QGHHG� LW LV W\SLFDOO\ VWULFWO\ PRUH SURnWDEOH WR PDQLSXODWH WKH FDVK�

VHWWOHG FRQWUDFW WKDQ LWV GHOLYHU\�VHWWOHG FRXQWHUSDUW LI WKH H[FKDQJH FKRRVHV
FRPSHWLWLYH SULFH GLmHUHQWLDOV� 7KLV LV WUXH EHFDXVH WKH FDVK�VHWWOHG FRQWUDFW
H[WHQGV WKH ORQJ PRUH HFRQRPLFDOO\ UHOHYDQW RSWLRQV LQ WKLV FDVH� :KHUHDV
WKH ORQJ PDQLSXODWRU RI D GHOLYHU\�VHWWOHG FRQWUDFW FDQ FKRRVH RQO\ WKH WRWDO
DPRXQW RI TXDQWLW\ GLVWRUWLRQ� WKH ORQJ PDQLSXODWRU RI D FDVK�VHWWOHG FRQWUDFW
FDQ FKRRVH ZKHUH WKH GLVWRUWLRQ WDNHV SODFH VR DV WR PD[LPL]H SURnWV� 7KXV�
H[FHSW XQGHU XQXVXDO FLUFXPVWDQFHV LQ ZKLFK WKHVH DGGLWLRQDO RSWLRQV DUH
LUUHOHYDQW� LW LV PRUH SURnWDEOH WR PDQLSXODWH WKH FDVK�VHWWOHG FRQWUDFW WKDQ
WKH GHOLYHU\�VHWWOHG RQH�
7KH FRQWUDVW EHWZHHQ WKH UHODWLYH VXVFHSWLELOLW\ RI FDVK DQG GHOLYHU\�

VHWWOHG IXWXUHV LQ PXOWLSOH YDULHW\ DQG VLQJOH YDULHW\ FDVHV LV LOOXPLQDWLQJ�
5HFDOO WKDW ZLWK VLQJOH�YDULHW\ FRQWUDFWV� FDVK DQG GHOLYHU\ VHWWOHPHQW DUH
HTXDOO\ VXVFHSWLEOH WR ORQJ PDQLSXODWLRQ� ,Q FRQWUDVW� D PXOWL�YDULHW\ GHOLYHU\�
VHWWOHG FRQWUDFW ZLWK FRPSHWLWLYH SULFH GLmHUHQWLDOV LV OHVV VXEMHFW WR ORQJ
PDQLSXODWLRQ WKDQ DQ\ FDVK�VHWWOHG FRQWUDFW� 7KLV LV WUXH EHFDXVH ZLWK FRP�
SHWLWLYH GLmHUHQWLDOV� VKRUWV SRVVHVV DW�WKH�PRQH\ GHOLYHU\ RSWLRQV WKDW DOORZ
WKHP WR PLWLJDWH WKH ?GHOLYHU\ SUHVVXUH� WKH ORQJ H[HUWV� 1R VXFK GHOLYHU\

��



RSWLRQ H[LVWV IRU VLQJOH YDULHW\ RU FDVK�VHWWOHG FRQWUDFWV� ,QGHHG� IRU D PXOWL�
YDULHW\ FDVK�VHWWOHG FRQWUDFW WKH ODUJH ORQJ KDV WKH UHOHYDQW RSWLRQV WR H[HUW
GHOLYHU\ SUHVVXUH RQ WKH YDULHWLHV ZKRVH SULFHV DUH PRVW VXVFHSWLEOH WR LW�
,W VKRXOG EH HPSKDVL]HG WKDW WKH FKRLFH RI GHOLYHU\ GLmHUHQWLDOV LV HV�

VHQWLDO WR WKLV UHVXOW� 3URSRVLWLRQ � KROGV IRU DQ\ ?HFRQRPLF SDU� FRQWUDFW
ZLWK GHOLYHU\ GLmHUHQWLDOV WKDW HTXDO FRPSHWLWLYH SULFH GLmHUHQWLDOV� ,W GRHV
QRW LPSO\ WKDW DQ\ GHOLYHU\�VHWWOHG FRQWUDFW ZLWK DUELWUDU\ GLmHUHQWLDOV LV
OHVV VXVFHSWLEOH WR ORQJ PDQLSXODWLRQ WKDQ DOO FDVK�VHWWOHG FRQWUDFWV� ,I DQ
H[FKDQJH GRHV QRW FKRRVH GHOLYHU\ GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH
GLmHUHQFHV� D GHOLYHU\�VHWWOHG FRQWUDFW PD\ EH PRUH RU OHVV VXVFHSWLEOH WR
ORQJ PDQLSXODWLRQ WKDQ D FDVK�VHWWOHG RQH� 7KH ORJLF RI 3URSRVLWLRQ � LP�
SOLHV WKDW WKH KROGHU RI ; FDVK�VHWWOHG FRQWUDFWV FDQ HDUQ DW OHDVW DV PXFK
UHYHQXH DW H[SLUDWLRQ DV WKH KROGHU RI ; GHOLYHU\�VHWWOHG FRQWUDFWV� +RZ�
HYHU� LI WKH H[FKDQJH GRHV QRW FKRRVH GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH
GLmHUHQFHV� WKH YDOXH RI D FDVK�VHWWOHG SRVLWLRQ LV DOZD\V JUHDWHU WKDQ WKH
YDOXH RI D GHOLYHU\�VHWWOHG SRVLWLRQ ZKHQ ERWK DW FRPSHWLWLYH SULFHV EHFDXVH
PLQM�'>3

F
M b GM@ �

3
M�' mM>3

F
M b GM@ LQ WKLV FDVH� $EVHQW HFRQRPLF SDU GLI�

IHUHQWLDOV� LW LV WKXV LPSRVVLEOH WR GHWHUPLQH ZKHWKHU WKH GLmHUHQFH EHWZHHQ
H[SLUDWLRQ UHYHQXH DQG FRPSHWLWLYH YDOXH LV KLJKHU IRU WKH FDVK�VHWWOHG FRQ�
WUDFW WKDQ IRU WKH GHOLYHU\�VHWWOHG RQH� ,Q HVVHQFH� HFRQRPLF SDU GLmHUHQWLDOV
DUH QHFHVVDU\ WR HQVXUH WKDW WKH VKRUWV
 GHOLYHU\ RSWLRQV DUH DW�WKH�PRQH\�
,I WKH\ DUH QRW� WKH\ PD\ QRW VHUYH DV D UHOLDEOH FKHFN RQ WKH ORQJ
V PDU�
NHW SRZHU� :LWKRXW HFRQRPLF SDU� ORQJV PD\ SRVVHVV PRUH RU IHZHU RSWLRQV
XQGHU FDVK VHWWOHPHQW WKDQ XQGHU GHOLYHU\ VHWWOHPHQW�
7ZR H[DPSOHV WR LOOXVWUDWH WKLV SRLQW� 7KHUH DUH WZR GHOLYHUDEOH YDULHWLHV

LQ HDFK H[DPSOH� )RU VLPSOLFLW\� WKH PDUJLQDO FRVW DQG PDUJLQDO EHQHnW
RI GHOLYHU\ RI HDFK YDULHW\ GHSHQG RQO\ XSRQ WKH DPRXQW RI WKDW YDULHW\
GHOLYHUHG� L�H�� WKHUH DUH QR FURVV�HmHFWV�

([DPSOH � 7KH PDUJLQDO FRVW RI GHOLYHULQJ YDULHW\ � HTXDOV 0&��T��  
���T�� 7KH SULFH UHFHLYHG DIWHU WDNLQJ GHOLYHU\ RI YDULHW\ � LV 3��T��  �bT��
7KH PDUJLQDO FRVW RI GHOLYHULQJ YDULHW\ � LV 0&��T��  ��� � ��T� DQG WKH
SULFH UHFHLYHG XSRQ WDNLQJ GHOLYHU\ RI YDULHW\ � LV ��� b �T�� 7KH H[FKDQJH
VHWV G�  G�  ��
*LYHQ FRPSHWLWLRQ� TF

�
 �

�
� 3 F

�
 ������ TF

�
 �

��
DQG 3 F

�
 �������

ZKHUH TFM LV WKH FRPSHWLWLYH TXDQWLW\ ZLWK 0&M�T
F
M�  3M�T

F
M�� 7KXV� LQ WKLV

H[DPSOH WKH ORZ SULFH PDUNHW KDV D PRUH HODVWLF PDUJLQDO FRVW FXUYH DQG D
OHVV HODVWLF SRVW�GHOLYHU\ GHPDQG FXUYH WKDQ WKH KLJK SULFH PDUNHW� *LYHQ
WKHVH FRPSHWLWLYH SULFHV� GLmHUHQWLDOV� DQG PDUJLQDO FRVW DQG GHPDQG FXUYHV�

��



VKRUWV DOZD\V FKRRVH WR GHOLYHU YDULHW\ � XQOHVV D ORQJ GHPDQGV GHOLYHU\
RI DW OHDVW ������ XQLWV� ,I 4 ! ������� WKH VKRUWV FKRRVH T� VXFK WKDW
� � �T�  ��� � ���4b T�� WR HTXDWH PDUJLQDO FRVWV DFURVV ORFDWLRQV� 7KXV�
T��4�  PD[>4� ���� � ��4@�
$ ODUJH ORQJ RZQV D IXWXUHV SRVLWLRQ ;  �� ,QLWLDOO\ FRQMHFWXUH WKDW WKH

ORQJ GHPDQGV OHVV WKDQ ������ GHOLYHULHV� :LWK D GHOLYHU\�VHWWOHG FRQWUDFW�
JLYHQ WKLV FRQMHFWXUH KH FKRRVHV 4 WR PD[LPL]H

g'�4�  ��b4�>� � �T��4�@ � T��4�>�b T��4�@�

7KH VROXWLRQ WR WKLV SUREOHP LV 4  � �� ZKLFK VDWLVnHV WKH FRQMHFWXUH� 7KH
UHVXOWLQJ PDQLSXODWHG SULFH LV ��

�
� 7KH YDOXH RI g'�� ��  ��

�

�
� ,I WKH ORQJ

OLTXLGDWHV WKH HQWLUH SRVLWLRQ �L�H�� DFWV DV D SULFH WDNHU� WKH SRVLWLRQ YDOXH
LV ��������� ��� 7KXV� PDQLSXODWLRQ LQFUHDVHV WKH YDOXH RI WKH SRVLWLRQ E\
DERXW ���� SHUFHQW�
1RZ FRQVLGHU D FDVK�VHWWOHG FRQWUDFW ZLWK m�  m�  ��� 7KH ODUJH ORQJ

FKRRVHV T� DQG T� WR PD[LPL]H

g&�T�� T��  ��������� � �T� � ��� � ��T�� � T���b T��

�T�����b �T��b T��� � �T��b T����� � ��T���

,I WKH VROXWLRQ WR WKLV SUREOHP UHVXOWV LQ T� � � � �T� � � ��� WKHQ T�  TF
�

�T�  TF
�
� EHFDXVH WKH UHOHYDQW PDUJLQDO FRVW FXUYHV DUH XSZDUG VORSLQJ DV

DVVXPHG LQ WKH PD[LPXP SUREOHP RQO\ LI WKH ORQJ EX\V PRUH WKDQ TF
�
DQG

TF
�
�
7KH VROXWLRQ WR WKLV SUREOHP KDV T�  � � DQG T�  TF

�
 � ��� :LWK WKH

PD[LPL]LQJ FKRLFH RI T�� WKH VHWWOHPHQW SULFH RI WKH IXWXUH LV ��>������� ���
������@  ������ 7KH YDOXH GLmHUHQFH EHWZHHQ WKH YDOXH RI WKH ORQJ
V IXWXUHV
SRVLWLRQ LI KH PDQLSXODWHV DQG LWV YDOXH LI KH GRHV QRW PDQLSXODWH LV �>�����b
�������� � �������@  �����������b ������  ������
,Q WKLV H[DPSOH PDQLSXODWLRQ RI WKH GHOLYHU\�VHWWOHG FRQWUDFW LV PRUH SURI�

LWDEOH WKDQ PDQLSXODWLRQ RI D FDVK�VHWWOHG FRQWUDFW IRU D ORQJ ZLWK D SRVLWLRQ
RI �� 7KLV VHHPV FRQWUDU\ WR WKH UHVXOWV RI 3URSRVLWLRQ �� EXW WKLV LV DW�
WULEXWDEOH WR WKH IDFW WKDW GHOLYHU\ GLmHUHQWLDOV GR QRW HTXDO FRPSHWLWLYH
SULFH GLmHUHQFHV LQ WKLV H[DPSOH� 1RWH WKDW VKRUWV GHOLYHU RQO\ YDULHW\ �
ZKHQ WKH ODUJH WUDGHU PDQLSXODWHV WKH GHOLYHU\�VHWWOHG FRQWUDFW GHVSLWH LWV
LQHODVWLF VXSSO\ EHFDXVH LWV FRPSHWLWLYH SULFH LV VR IDU EHORZ WKH FRPSHWLWLYH
SULFH IRU YDULHW\ �� :KHQ PDQLSXODWLQJ WKH FDVK�VHWWOHG FRQWUDFW� WKH ODUJH
ORQJ UHVWULFWV KLV SXUFKDVHV WR YDULHW\ � EHFDXVH SXUFKDVHV RI YDULHW\ � GR QRW

��



VXEVWDQWLDOO\ LQFUHDVH WKH SUH�VHWWOHPHQW SULFH LQ WKDW PDUNHW� EXW IRUFH WKH
ORQJ WR VHOO WKH XQLWV KH EX\V DW D VXEVWDQWLDO ORVV DIWHU WKH H[SLUDWLRQ RI WKH
IXWXUHV FRQWUDFW� 7KH ORQJ SXUFKDVHV IHZHU XQLWV RI YDULHW\ � LQ WKH FDVK�
VHWWOHG FDVH WKDQ KH WDNHV GHOLYHULHV RI YDULHW\ � LQ WKH GHOLYHU\�VHWWOHG FDVH
EHFDXVH D RQH XQLW SULFH LQFUHDVH DW WKDW ORFDWLRQ OHDGV WR D PHUH RQH�KDOI
XQLW LQFUHDVH LQ WKH FDVK�VHWWOHG IXWXUHV SULFH�
+HUH WKH GLVSDULW\ EHWZHHQ SULFHV �QHW RI GLmHUHQWLDOV� LPSOLHV WKDW VKRUWV


GHOLYHU\ RSWLRQV DUH VR IDU RXW RI WKH PRQH\ WKDW WKH\ GR QRW HmHFWLYHO\ FRQ�
VWUDLQ WKH ORQJ
V PDUNHW SRZHU� &RPELQHG ZLWK WKH IDFW WKDW WKH ?FKHDSHVW�
WR�GHOLYHU� YDULHW\ LV LQHODVWLFDOO\ VXSSOLHG� WKLV PDNHV PDQLSXODWLRQ RI WKH
GHOLYHU\ FRQWUDFW YHU\ SURnWDEOH� 7KLV KLJKOLJKWV WKH LPSRUWDQFH RI WKH FRP�
SHWLWLYH GLmHUHQWLDOV DVVXPHG LQ 3URSRVLWLRQ ��

([DPSOH �� 7KH PDUJLQDO FRVW DQG SULFH UHFHLYHG DIWHU WDNLQJ GHOLYHU\
RI YDULHW\ � DUH WKH VDPH DV LQ H[DPSOH �� )RU YDULHW\ �� 0&��T��  �� ��T�
DQG 3��T��  � b �T�� ,Q WKLV FDVH� TF�  ����� DQG 3 F

�
 ������� 7KXV� �

LV WKH FKHDSHVW�WR�GHOLYHU YDULHW\ DV ORQJ DV � � ��4 � ��
�
� ZKHUH ��

�
LV WKH

FRPSHWLWLYH SULFH RI YDULHW\ �� 7KXV� DV ORQJ DV 4 � �

�
RQO\ YDULHW\ � LV

GHOLYHUHG DJDLQVW D GHOLYHU\�VHWWOHG FRQWUDFW�
,I WKH YDOXH RI 4 WKDW PD[LPL]HV WKH IROORZLQJ H[SUHVVLRQ LV OHVV WKDQ ����

WKHQ T�  4 DQG T�  TF
�
PD[LPL]H WKH SURnWV RI D WUDGHU ORQJ � XQLWV RI

GHOLYHU\�VHWWOHG IXWXUHV�

g'�4�  ��b4��� � ��4� �4��b �4�
0D[LPL]DWLRQ LPSOLHV T�  � �� DQG T�  TF

�
� $W WKH PD[LPXP WKH IXWXUHV

SULFH HTXDOV ������� 7KH ORQJ VHOOV WKH XQLWV GHOLYHUHG WR KLP DW D SULFH RI
������� +LV PDQLSXODWLYH UHYHQXHV HTXDO �������� RQO\ VOLJKWO\ KLJKHU WKDQ
KLV UHYHQXHV LI KH WDNHV QR GHOLYHULHV� ZKLFK HTXDO �������
,W LV VWUDLJKWIRUZDUG WR GHPRQVWUDWH WKDW WKH SURnW HDUQHG E\ PDQLSXODW�

LQJ WKH FDVK�VHWWOHG IXWXUHV FRQWUDFW LQ WKLV H[DPSOH LV LGHQWLFDO WR WKH SURnW
HDUQHG LQ ([DPSOH �^�����^EHFDXVH WKH VORSHV RI WKH VXSSO\ DQG GHPDQG
FXUYHV DUH LGHQWLFDO LQ HDFK FDVH� 7KXV� LQ WKLV H[DPSOH WKH FDVK�VHWWOHG
FRQWUDFW LV PRUH YXOQHUDEOH WR PDQLSXODWLRQ WKDQ LWV GHOLYHU\�VHWWOHG FRXQ�
WHUSDUW HYHQ WKRXJK WKH VKRUWV
 GHOLYHU\ RSWLRQV DUH RXW�RI�WKH�PRQH\� 7KLV
RFFXUV EHFDXVH WKH VXSSO\ RI WKH FKHDSHU YDULHW\ LV VR HODVWLF DQG LWV GHPDQG
VR LQHODVWLF WKDW LW LV XQHFHVVDU\ WR H[SDQG GHOLYHUDEOH VXSSO\ WR PDNH PD�
QLSXODWLRQ XQSURnWDEOH� SXW GLmHUHQWO\� GHOLYHU\ RSWLRQV DUH QRW YDOXDEOH LQ
WKLV FDVH� 7KLV LOOXVWUDWHV WKDW FRPSHWLWLYH GLmHUHQWLDOV DUH VXpFLHQW� EXW QRW
QHFHVVDU\� WR PDNH GHOLYHU\ VHWWOHPHQW OHVV PDQLSXODEOH�

��



$ nQDO H[DPSOH LOOXVWUDWHV 3URSRVLWLRQ ��
([DPSOH �� &RQVLGHU WKH PDUNHWV VWXGLHG LQ ([DPSOH �� 7KH H[FKDQJH

VHWV G�  3 F
�
b 3 F

�
 �������� b ������  �������� 6KRUWV GHOLYHU YDULHWLHV

LQ D UDWLR WKDW HQVXUHV WKDW WKH PDUJLQDO FRVW RI GHOLYHU\ QHW RI GHOLYHU\
GLmHUHQWLDO LV HTXDO IRU WKH WZR YDULHWLHV�

� � �T�  ���b ������� � ��T�

6LQFH T�� T�  4� LI WKH ORQJ GHPDQGV 4 GHOLYHULHV WKHQ VROYLQJ WKH SUHYLRXV
HTXDWLRQ LPSOLHV

T��4�  ����� � ��4

DQG
T��4�  b����� � ��4

$V D UHVXOW� WKH PDUJLQDO FRVW FXUYH LV

� � ������� � ��4�  ������ � ��4�

7KLV IXQFWLRQ LV UHOHYDQW RQO\ LI 4 H[FHHGV WKH WRWDO FRPSHWLWLYH VXSSOLHV RI
WKH WZR YDULHWLHV� �

��
� �

�
 ��

��
� �7KH PDUJLQDO FRVW FXUYH LV SHUIHFWO\ HODVWLF DW

D SULFH RI ����� XS WR WKLV TXDQWLW\�� $ WUDGHU ORQJ WKUHH FRQWUDFWV PD[LPL]HV�

��b4�������� � ��4� � T��4�>�b T��4�@ � T��4�>���b ��������b �T��4�@
7KH YDOXH RI 4 WKDW PD[LPL]HV WKLV H[SUHVVLRQ LV ����� � ������ 7KHUHIRUH�
PDQLSXODWLRQ LV QRW SURnWDEOH DQG WKH ODUJH ORQJ DFWV DV D SHUIHFW FRPSHWLWRU�
,W LV UHDGLO\ GHPRQVWUDWHG WKDW WKH SURnW RI D PDQLSXODWLRQ RI WKH FDVK�

VHWWOHG FRQWUDFW LQ WKLV H[DPSOH LV WKH VDPH DV IRXQG LQ H[DPSOHV � DQG ��
������ 7KXV� LW LV OHVV SURnWDEOH WR PDQLSXODWH WKH ?HFRQRPLF SDU� GHOLYHU\�
EDVHG FRQWUDFW WKDQ LWV FDVK�VHWWOHG FRXQWHUSDUW�
7KHVH YDULRXV H[DPSOHV VKHG OLJKW RQ WKH IDFWRUV WKDW PDNH ORQJ PDQLSX�

ODWLRQ RI D FDVK�VHWWOHG FRQWUDFW PRUH SURnWDEOH WKDQ WKH ORQJ PDQLSXODWLRQ
RI D GHOLYHU\�VHWWOHG FRQWUDFW ZKHQ GHOLYHU\ GLmHUHQWLDOV GR QRW H[DFWO\ HTXDO
FRPSHWLWLYH SULFH GLmHUHQWLDOV� ,Q JHQHUDO� D GHOLYHU\�VHWWOHG FRQWUDFW LV OHVV
YXOQHUDEOH WR ORQJ PDQLSXODWLRQ ZKHQ WKH FKHDSHVW�WR�GHOLYHU YDULHW\ �L�H��
WKH YDULHW\ ZLWK WKH VPDOOHVW 3 F

M b GM� KDV D YHU\ HODVWLF PDUJLQDO FRVW IXQF�
WLRQ DQG D YHU\ LQHODVWLF GHPDQG IXQFWLRQ� &RQYHUVHO\� WKH GHOLYHU\�VHWWOHG
FRQWUDFW LV SDUWLFXODUO\ YXOQHUDEOH WR ORQJ PDQLSXODWLRQ ZKHQ WKH FKHDSHVW�
WR�GHOLYHU YDULHW\ KDV D YHU\ LQHODVWLF PDUJLQDO FRVW FXUYH DQG D YHU\ HODVWLF
GHPDQG FXUYH�

��



6LPLODU FRQVLGHUDWLRQV LQoXHQFH WKH VXVFHSWLELOLW\ RI FDVK�VHWWOHG FRQ�
WUDFWV WR ORQJ PDQLSXODWLRQ� 6SHFLnFDOO\� D FDVK�VHWWOHG FRQWUDFW WKDW SODFHV
ODUJH ZHLJKWV �L�H�� ODUJH mM� RQ YDULHWLHV ZLWK HODVWLF PDUJLQDO FRVWV DQG LQ�
HODVWLF GHPDQG LV OHVV PDQLSXODEOH WKDQ D FRQWUDFW WKDW SODFHV ODUJH ZHLJKWV
RQ YDULHWLHV ZLWK LQHODVWLF PDUJLQDO FRVWV DQG HODVWLF GHPDQGV� 7KH ORQJ
V
UHYHQXH ULVHV PRUH E\ GULYLQJ XS WKH SULFH RI D YDULHW\ M ZLWK D ODUJH mM WKDQ
E\ GULYLQJ XS WKH SULFH RI D YDULHW\ ZLWK D VPDOOHU ZHLJKW E\ DQ LGHQWLFDO
DPRXQW� 3XUFKDVHV RI DQ LQHODVWLFDOO\ VXSSOLHG YDULHW\ KDYH D ODUJH HmHFW RQ
SULFH� VXFK SXUFKDVHV JHQHUDWH ODUJH SURnWV IRU D ODUJH ORQJ LI WKLV YDULHW\
DOVR UHFHLYHV D ODUJH ZHLJKW LQ WKH VHWWOHPHQW IRUPXOD� 7KH LQFHQWLYH WR PD�
QLSXODWH WKH FDVK�VHWWOHG FRQWUDFW LV WKHUHIRUH DFXWH ZKHQ WKH LQHODVWLFDOO\
VXSSOLHG YDULHWLHV UHFHLYH ODUJH ZHLJKW LQ WKH VHWWOHPHQW IRUPXOD�
7KH DQDO\VLV RI WKLV VHFWLRQ GHPRQVWUDWHV WKDW LW LV DOZD\V SRVVLEOH IRU DQ

H[FKDQJH WR GHVLJQ D GHOLYHU\�VHWWOHG FRQWUDFW IRU ZKLFK PDQLSXODWLRQ E\ D
ODUJH ORQJ WUDGHU LV OHVV SURnWDEOH WKDQ IRU DQ\ FDVK�VHWWOHG FRQWUDFW �KROGLQJ
; DQG )� FRQVWDQW�� %\ FKRRVLQJ GLmHUHQWLDOV WKDW HQVXUH WKDW VKRUW
V GHOLY�
HU\ RSWLRQV DUH DW�WKH�PRQH\� DQ H[FKDQJH SURYLGHV PRUH SURWHFWLRQ DJDLQVW
ORQJ PDQLSXODWLRQ WKDQ D FDVK�VHWWOHG FRQWUDFW EDVHG XSRQ WKH SULFHV RI WKH
VDPH YDULHWLHV WKDW DUH GHOLYHUDEOH DJDLQVW WKH GHOLYHU\�EDVHG FRQWUDFW� ,I
GLmHUHQWLDOV GR QRW FUHDWH DW�WKH�PRQH\ GHOLYHU\ RSWLRQV� WKH UHODWLYH VXVFHS�
WLELOLW\ GHSHQGV FUXFLDOO\ RQ WKH VXSSO\ DQG GHPDQG HODVWLFLWLHV RI ��� WKH
FKHDSHU YDULHWLHV� DQG ��� WKH YDULHWLHV WKDW UHFHLYH WKH JUHDWHVW ZHLJKWV LQ
WKH VHWWOHPHQW LQGH[�

� &DVK 6HWWOHPHQW DQG 6KRUW 0DQLSXODWLRQ

$ WUDGHU VKRUW GHOLYHU\�VHWWOHG IXWXUHV FDQ UHGXFH WKH FRVW RI FORVLQJ WKLV SR�
VLWLRQ E\ VHOOLQJ H[FHVVLYH TXDQWLWLHV RI GHOLYHUDEOH YDULHWLHV RI WKH JRRG RQ WKH
FDVK PDUNHW SULRU WR FRQWUDFW H[SLUDWLRQ RU E\ GHOLYHULQJ H[FHVVLYH TXDQWLWLHV
DJDLQVW IXWXUHV �3LUURQJ� ������ 6LPLODUO\� D WUDGHU VKRUW D ODUJH SRVLWLRQ LQ
D FDVK�VHWWOHG FRQWUDFW FDQ PDQLSXODWH LW E\ VHOOLQJ H[FHVVLYH TXDQWLWLHV RI
WKRVH YDULHWLHV ZKRVH SULFHV DUH XVHG WR FDOFXODWH WKH FRQWUDFW
V VHWWOHPHQW
SULFH� *LYHQ WKH V\PPHWU\ RI WKH VLWXDWLRQV� RQH PLJKW H[SHFW FDVK�VHWWOHG
FRQWUDFWV WR EH OHVV VXVFHSWLEOH WR VKRUW PDQLSXODWLRQ WKDQ HFRQRPLF SDU
GHOLYHU\�VHWWOHG FRQWUDFWV� 7KLV LV LQ IDFW WKH FDVH��

�,W LV VWUDLJKWIRUZDUG WR VKRZ WKDW VLQJOH YDULHW\ FDVK DQG GHOLYHU\�VHWWOHG FRQWUDFWV DUH
HTXDOO\ VXVFHSWLEOH WR VKRUW PDQLSXODWLRQ�
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,Q D PXOWL�YDULHW\ GHOLYHU\ FRQWUDFW� D VKRUW GHOLYHUV RQO\ WKH FKHDSHVW�
WR�GHOLYHU YDULHW\ LQ RUGHU WR PLQLPL]H WKH IXWXUHV SULFH� +H PD\ DOVR VHOO
GHOLYHUDEOH YDULHWLHV RQ WKH FDVK PDUNHW SULRU WR FRQWUDFW H[SLUDWLRQ� )RU�
PDOO\� D WUDGHU VKRUW ; GHOLYHU\�VHWWOHG IXWXUHV FRQWUDFWV FKRRVHV D YHFWRU
RI VDOHV RI HDFK YDULHW\ 46' �ZLWK T6'M LQGLFDWLQJ WKH M
WK HOHPHQW RI WKLV
YHFWRU� WR PLQLPL]H WKH FRVW RI Rm�VHWWLQJ KLV SRVLWLRQ�

&6'�;�  ;PLQ
M�'

>SM�46'�bGM@�
;

M�'

T6'M >PFM�46'�bSM�46'�@bPLQ
M�'
>3 F

MbGM@

,Q WKLV H[SUHVVLRQ PFM�4� UHSUHVHQWV WKH PDUJLQDO FRVW WKH VKRUW LQFXUV WR
REWDLQ YDULHW\ M DQG SM�4� LV WKH SULFH WKH VKRUW UHFHLYHV SHU XQLW RI YDULHW\
M VROG� ZKHUH 4 LV KLV YHFWRU RI SXUFKDVHV���

7KH nUVW WHUP LQ WKH FRVW H[SUHVVLRQ JLYHV WKH FRVW RI UHSXUFKDVLQJ; FRQ�
WUDFWV DW H[SLUDWLRQ� 7KH UHSXUFKDVH SULFH DW H[SLUDWLRQ LV PLQM�'>SM�46'�b
GM@ EHFDXVH ORQJV H[SHFW WKDW WKH VKRUW ZLOO GHOLYHU RQO\ WKH FKHDSHVW YDULHW\�
$WRPLVWLF ORQJV DUH LQGLmHUHQW EHWZHHQ WDNLQJ GHOLYHU\ DQG OLTXLGDWLQJ DW
WKLV SULFH� 7KH VHFRQG WHUP JLYHV WKH GLmHUHQFH EHWZHHQ WKH VKRUW
V UHYHQXHV
IURP VHOOLQJ 46' RQ WKH FDVK PDUNHW QHW RI WKH FRVW RI DFTXLULQJ WKHVH YDUL�
HWLHV� 7KH VKRUW PXVW SD\ SULFHV HTXDO WR PDUJLQDO FRVWV WR DFTXLUH 46' EXW
WKHQ VHOOV ZKDW KH EX\V DW SULFHV WKDW FOHDU PDUNHWV IRU DOO GHOLYHULHV�
,I WKH VKRUW VHOOV TXDQWLWLHV LQ H[FHVV RI WKH FRPSHWLWLYH HTXLOLEULXP TXDQWL�

WLHV� WKH PDUJLQDO FRVW SDLG WR DFTXLUH WKH JRRG ZLOO H[FHHG WKH SULFH UHFHLYHG
XSRQ UHVDOH DQG WKH VXPPDWLRQ WHUP ZLOO EH SRVLWLYH�
$ WUDGHU VKRUW FDVK�VHWWOHG IXWXUHV FDQ DOVR IRUFH GRZQ SULFHV IRU YDULHWLHV

LQFOXGHG LQ WKH VHWWOHPHQW LQGH[ E\ PDNLQJ H[FHVVLYH VDOHV RQ WKH FDVK PDU�
NHW� &DOO WKH YHFWRU RI VDOHV LQ WKLV FDVH 46& ZLWK LQGLYLGXDO HOHPHQWV T

6&
M �

$ WUDGHU VKRUW ; FRQWUDFWV FKRRVHV 46& WR PLQLPL]H�

&6&�;�  ;
;

M�'

mM>SM�46&�bGM@�
;

M�'

T6&M >PFM�46&�bSM�46&�@b
;

M�'

mM>3
F
MbGM@

��1RWH WKDW WKH PDUJLQDO FRVW DQG SULFH IXQFWLRQV PD\ GLmHU EHWZHHQ WKH ORQJ PDQLS�
XODWLRQ FDVH VWXGLHG HDUOLHU DQG WKH VKRUW PDQLSXODWLRQ FDVH H[DPLQHG KHUH EHFDXVH WKH
DWRPLVWLF WUDGHUV EX\LQJ WKH FRPPRGLW\ LQ WKH VKRUW PDQLSXODWLRQ FDVH PD\ EHKDYH GLmHU�
HQWO\ DIWHU FRQWUDFW H[SLUDWLRQ IURP WKH ODUJH ORQJ WDNLQJ GHOLYHU\ LQ WKH ORQJ PDQLSXODWLRQ
FDVH� :KHQ WKH ODUJH ORQJ LQ WKH DQDO\VLV RI 6HFWLRQ � DFWV DV D SULFH WDNHU LQ WKH SRVW�
GHOLYHU\ SHULRG WKH PDUJLQDO FRVW DQG SULFH IXQFWLRQV ZLOO EH LGHQWLFDO� 7KH XVH RI ORZHU
FDVH W\SH IRU WKH SULFH DQG PDUJLQDO FRVW IXQFWLRQV LQ WKH SUHVHQW DQDO\VLV LV LQWHQGHG WR
HPSKDVL]H WKH SRWHQWLDO GLmHUHQFHV EHWZHHQ WKH ORQJ DQG VKRUW PDQLSXODWLRQ FDVH�

��



7R GHWHUPLQH WKH UHODWLYH SURnWDELOLW\ RI VKRUW PDQLSXODWLRQ RI FDVK�
VHWWOHG DQG HFRQRPLF SDU GHOLYHU\�VHWWOHG FRQWUDFWV� DVVXPH WKDW WKH H[FKDQJH
VHOHFWV WKH GM VXFK WKDW 3

F
M bGM  3 F

NbGN  3 e IRU DOO M� N � '� $V QRWHG HDU�
OLHU� WKH FDVK�VHWWOHG DQG GHOLYHU\�VHWWOHG SRVLWLRQV DUH RI HTXDO YDOXH XQGHU
FRPSHWLWLRQ LQ WKLV FDVH� L�H�� &F

6'  ;3 e  &F
6&�

$VVXPH WKDW ZKHQ PLQLPL]LQJ &6& D WUDGHU VKRUW ; FRQWUDFWV FKRRVHV
4e

6&
� $ WUDGHU VKRUW ; GHOLYHU\�VHWWOHG FRQWUDFWV FDQ FKRRVH WKH VDPH VDOHV

YHFWRU� ,I VR� &6'�;� � &6&�;� EHFDXVH

; PLQ
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>SM�4

e

6&
�b GM@b;3 e � ;
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mM>SM�4
e

6&
�b GM@b;3 e�

7KXV� WKH WUDGHU VKRUW ; GHOLYHU\�VHWWOHG FRQWUDFWV FDQ UHGXFH WKH FRVW RI
FORVLQJ WKDW SRVLWLRQ E\ DW OHDVW DV PXFK UHODWLYH WR LWV QR�PDQLSXODWLRQ
YDOXH DV D WUDGHU VKRUW WKH VDPH QXPEHU RI FDVK�VHWWOHG FRQWUDFWV LI WKH
H[FKDQJH VHOHFWV GHOLYHU\ GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH GLmHUHQFHV�
7KLV SURYHV�

3URSRVLWLRQ � ,I DQ H[FKDQJH VHWV GM b GN  3 F
M b 3 F

N IRU DOO M� N � '� WKHQ
LW LV PRUH SURnWDEOH IRU D WUDGHU VKRUW ; IXWXUHV WR PDQLSXODWH D GHOLYHU\�
VHWWOHG FRQWUDFW WKDW JLYHV VKRUWV WKH RSWLRQ WR FKRRVH ZKLFK YDULHW\ WR GHOLYHU
WKDQ D FDVK�VHWWOHG RQH�

7\SLFDOO\ LW LV VWULFWO\ PRUH SURnWDEOH WR VKRUW PDQLSXODWH D GHOLYHU\�
VHWWOHG HFRQRPLF SDU FRQWUDFW WKDQ D FDVK�VHWWOHG FRQWUDFW EHFDXVH D VKRUW
QHHG QRW IRUFH GRZQ WKH SULFHV RI DOO GHOLYHUDEOHV WR IRUFH GRZQ WKH FRQWUDFW
SULFH GXH WR WKH EHKDYLRU RI WKH PLQLPXP IXQFWLRQ WKDW GHWHUPLQHV WKH HTXL�
OLEULXP IXWXUHV SULFH� 7KH DELOLW\ WR FRQFHQWUDWH RQ GULYLQJ GRZQ WKH SULFH LQ
D VLQJOH PDUNHW UDWKHU WKDQ LQ DOO PDUNHWV PD\ UHGXFH WKH FRVW RI GLVWRUWLQJ
FRPPRGLW\ oRZV� 7KLV LV PRVW FOHDUO\ HYLGHQW LQ WKH VSHFLDO FDVH ZKHUH WKHUH
DUH QR FURVV�HmHFWV� 6SHFLnFDOO\� DVVXPH�

#PFM�4�

#TN�4�
 � DQG

#SM�4�

#TN�4�
 �

IRU DOO M� N � ' ZLWK M � N� 8QGHU WKLV QR FURVV�HmHFWV DVVXPSWLRQ WKH
PDUJLQDO FRVW DQG VDOHV SULFHV DW M DV IXQFWLRQV RI TM DORQH� ,Q WKLV FDVH� IRU
HDFK M � ' D VKRUW PDQLSXODWRU RI D GHOLYHU\�VHWWOHG FRQWUDFW nUVW FKRRVHV TM
WR PLQLPL]H ;>SM�TM�bGM@�TM>PFM�TM�bSM�TM�@b; PLQN�'>3

F
NbGN@� 7KDW LV�

IRU HDFK M WKH VKRUW DWWHPSWV WR UHGXFH WKH PDQLSXODWHG YDOXH RI KLV SRVLWLRQ
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DV IDU EHORZ WKH FRPSHWLWLYH YDOXH RI KLV SRVLWLRQ DV SRVVLEOH� +H WKHQ VHOHFWV
WKH GHOLYHUDEOH YDULHW\ M IRU ZKLFK WKLV UHGXFWLRQ LV ODUJHVW� ,I WKH H[FKDQJH
FKRRVHV GM b GN  3 F

M b 3 F
N IRU DOO M� N � '� WKLV LV HTXLYDOHQW WR FKRRVLQJ WKH

M WKDW ZLWK WKH VPDOOHVW YDOXH RI ;SM�TM� � TM>PFM�TM�b SM�TM�@�
��

&DOO WKH PLQLPL]HG YDOXH RI WKH VKRUW SRVLWLRQ LQ WKLV FDVH 9 �6�� :LWK QR
FURVV�HmHFWV DQG GHOLYHU\ GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH GLmHUHQWLDOV�
LW PXVW EH WKH FDVH WKDW 9 �6� � &6&�4

e

6&
�� 7R VHH ZK\� DVVXPH WKDW D VKRUW

PDQLSXODWRU RSWLPDOO\ XVHV VDOHV RI T'Y XQLWV RI YDULHW\ Y WR GULYH GRZQ WKH
SULFH RI WKH GHOLYHU\�VHWWOHG FRQWUDFW� )RU WKLV Y� WKH nUVW RUGHU FRQGLWLRQV
IRU D PLQLPXP LPSO\
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)RU WKH FDVK�VHWWOHG FRQWUDFW� WKH nUVW RUGHU FRQGLWLRQV LPSO\
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IRU DOO M LQFOXGHG LQ WKH VHWWOHPHQW SULFH LQGH[ LQFOXGLQJ M  Y� WKH LQHTXDOLW\
KROGV EHFDXVH S�M�TM� � � DQG mM � �� 7KXV� D VKRUW PDQLSXODWRU RI D FDVK�
VHWWOHG FRQWUDFW GRHV QRW FKRRVH WKH TeM 
V WR PLQLPL]H �;bTM�SM�TM��TMPFM�TM�
IRU DQ\ M� LQFOXGLQJ M  Y� $V D FRQVHTXHQFH�
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IRU DOO M � '� 0RUHRYHU�

�; b T'Y �SY�T
'
Y � � TYPFY�T

'
Y � �

;

M�'

mM>�; b TeM �SM�T
e

M � � TeMPFM�T
e

M �@

� ;

M�'

>mM;SM�T
e

M �b TeMSM�T
e

M � � TeMPFM�T
e

M �@

EHFDXVH PFM�TM� w SM�TM� IRU DOO YDOXHV RI TM IRU DOO M� 7KHUHIRUH� LQ WKH QR�
FURVV HmHFWV FDVH� LW LV XQDPELJXRXVO\ PRUH SURnWDEOH IRU D VKRUW WR PDQLS�
XODWH DQ HFRQRPLF SDU GHOLYHU\�VHWWOHG FRQWUDFW WKDQ D FDVK�VHWWOHG FRQWUDFW
EHFDXVH WKH IRUPHU UHTXLUHV UHGXFLQJ SULFH LQ D VLQJOH PDUNHW� ZKHUHDV WKH

��,I WKH H[FKDQJH GRHV QRW VHOHFW GHOLYHU\ GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH GLI�
IHUHQWLDOV LW LV QRW QHFHVVDULO\ WKH FDVH WKDW WKH VKRUW FKRRVHV WKH M WKDW PLQLPL]HV
;SM�TM� � TM >PFM�TM�b SM�TM�@�

��



ODWWHU UHTXLUHV GULYLQJ GRZQ SULFHV LQ PDQ\ PDUNHWV� ,W LV W\SLFDOO\ FKHDSHU
WR GULYH GRZQ SULFH LQ D VLQJOH PDUNHW���

,I DQ H[FKDQJH GRHV QRW FKRRVH GLmHUHQWLDOV HTXDO WR FRPSHWLWLYH SULFH
GLmHUHQFHV� VKRUW PDQLSXODWLRQ RI D FDVK�VHWWOHG FRQWUDFW LV QRW QHFHVVDULO\
OHVV SURnWDEOH WKDQ PDQLSXODWLRQ RI D GHOLYHU\�VHWWOHG RQH� ([DPSOHV DORQJ
WKH OLQHV RI WKRVH LQ VHFWLRQ � �RPLWWHG IRU EUHYLW\� GHPRQVWUDWH WKLV SRLQW�
8QVXUSULVLQJO\� WKHVH H[DPSOHV SURYLGH FRQFOXVLRQV WKDW DUH V\PPHWULF WR
WKRVH LQ WKH SUHYLRXV VHFWLRQ� :KHQ DQ H[FKDQJH GRHV QRW VHW GLmHUHQWLDOV
HTXDO WR FRPSHWLWLYH SULFH GLmHUHQFHV� GHOLYHU\�VHWWOHG FRQWUDFWV WKDW H[WHQG
VKRUWV GHOLYHU\ RSWLRQV DUH PRUH �OHVV� VXVFHSWLEOH WR VKRUW PDQLSXODWLRQ ZKHQ
WKH FKHDSHVW�WR�GHOLYHU YDULHW\ XQGHU FRPSHWLWLYH FRQGLWLRQV KDV DQ HODVWLF
VXSSO\ FXUYH DQG LQHODVWLF GHPDQG FXUYH �LQHODVWLF VXSSO\ FXUYH DQG HODVWLF
GHPDQG FXUYH�� 6LPLODUO\� D FDVK�VHWWOHG FRQWUDFW WKDW JLYHV ODUJH ZHLJKW WR
WKH SULFHV RI HODVWLFDOO\ VXSSOLHG DQG LQHODVWLFDOO\ GHPDQGHG YDULHWLHV LV PRUH
VXVFHSWLEOH WR VKRUW PDQLSXODWLRQ WKDQ D FRQWUDFW WKDW SODFHV ODUJH ZHLJKW
RQ LQHODVWLFDOO\ VXSSOLHG DQG HODVWLFDOO\ GHPDQGHG YDULHWLHV�
,I IXQGDPHQWDO FRQGLWLRQV IDYRU VKRUW PDQLSXODWLRQ WKLV DQDO\VLV VXJJHVWV

WKDW FDVK�VHWWOHG FRQWUDFWV DUH SUHIHUDEOH WR HFRQRPLF SDU GHOLYHU\ FRQWUDFWV
WKDW JLYH GHOLYHU\ RSWLRQV WR VKRUWV� 9LUWXDOO\ DOO GHOLYHU\�VHWWOHG FRQWUDFWV
LQ H[LVWHQFH H[WHQG RSWLRQV WR VKRUWV� EXW LW ZRXOG EH SRVVLEOH WR GHVLJQ D
GHOLYHU\�VHWWOHG FRQWUDFW WKDW DOORZV ORQJV WR FKRRVH ZKLFK YDULHW\ ZLOO EH
GHOLYHUHG� 7KLV LV WKH VXEMHFW RI 3URSRVLWLRQ �� 7KH SURRI LV DOPRVW LGHQWLFDO
WR WKDW HPSOR\HG LQ 3URSRVLWLRQV � DQG �� VR LW LV RPLWWHG�

3URSRVLWLRQ � ,I DQ H[FKDQJH VHWV GM b GN  3 F
M b 3 F

N IRU DOO M� N � '� WKHQ
LW LV OHVV SURnWDEOH IRU D WUDGHU VKRUW IXWXUHV WR PDQLSXODWH D GHOLYHU\�VHWWOHG
FRQWUDFW WKDW JLYHV ORQJV WKH RSWLRQ WR FKRRVH ZKLFK YDULHW\ WR GHOLYHU WKDQ D
FDVK�VHWWOHG RQH�

7KH LQWXLWLRQ EHKLQG WKLV UHVXOW LV E\ QRZ IDPLOLDU� *LYLQJ ORQJV GHOLYHU\
RSWLRQV PDNHV WKHP OHVV YXOQHUDEOH WR VKRUW PDQLSXODWLRQ� 7KHUH LV QR IUHH
OXQFK� KRZHYHU� D FRQWUDFW WKDW H[WHQGV GHOLYHU\ RSWLRQV WR ORQJV PXVW EH
PRUH YXOQHUDEOH WR PDQLSXODWLRQ WKDQ D FRPSDUDEOH FDVK�VHWWOHG FRQWUDFW�

��7KH QR�FURVV�HmHFWV FDVH SUREDEO\ XQGHUVWDWHV WKH UHODWLYH LPPXQLW\ RI FDVK�VHWWOHG
FRQWUDFWV WR VKRUW PDQLSXODWLRQ� ,Q D VSDWLDO PDUNHW� D nUP WKDW UDLVHV SULFHV WHPSRUDULO\
LQ D SDUWLFXODU PDUNHW WR DWWUDFW DGGLWLRQDO VXSSOLHV WKHUH W\SLFDOO\ GUDZV WKRVH VXSSOLHV
IURP RWKHU PDUNHWV� WKHUHE\ UDLVLQJ WKHLU SULFHV� 7KXV� LW PD\ EH YHU\ GLpFXOW WR GHSUHVV
SULFHV LQ VHYHUDO PDUNHWV VLPXOWDQHRXVO\� 7KLV VXJJHVWV WKDW D FDVK�VHWWOHG FRQWUDFW LV HYHQ
OHVV YXOQHUDEOH WR VKRUW PDQLSXODWLRQ WKDQ WKH DQDO\VLV LQ WKH WH[W VXJJHVWV�

��



� ,PSOLFDWLRQV IRU 2SWLPDO &RQWUDFW 'HVLJQ

7KH IRUHJRLQJ DQDO\VLV GHPRQVWUDWHV WKDW DQ H[FKDQJH IDFHV D IXQGDPHQWDO
WUDGH�Rm ZKHQ FKRRVLQJ EHWZHHQ FDVK VHWWOHPHQW DQG GHOLYHU\ VHWWOHPHQW�
&KRRVLQJ GHOLYHU\ VHWWOHPHQW ZLWK GLmHUHQWLDOV WKDW HTXDO FRPSHWLWLYH SULFH
GLmHUHQFHV LQVWHDG RI FDVK VHWWOHPHQW UHVXOWV LQ ORZHU YXOQHUDELOLW\ WR ORQJ
PDQLSXODWLRQ EXW KLJKHU YXOQHUDELOLW\ WR VKRUW PDQLSXODWLRQ� 'HOLYHU\ VHW�
WOHPHQW GRHV QRW XQLIRUPO\ GRPLQDWH FDVK VHWWOHPHQW� RU YLFH YHUVD� 7KLV
KDV LPSOLFDWLRQV IRU RSWLPDO FRQWUDFW GHVLJQ�
)URP DPRQJ GHOLYHU\�VHWWOHG FRQWUDFWV� HFRQRPLF SDU FRQWUDFWV KDYH IHD�

WXUHV WKDW UHGXFH WKHLU YXOQHUDELOLW\ WR ORQJ PDQLSXODWLRQ �FRPSDUHG WR RWKHU
QRQ�SDU FRQWUDFWV�� DOWKRXJK LW LV QRW SRVVLEOH WR VWDWH XQDPELJXRXVO\ WKDW
DQ HFRQRPLF SDU FRQWUDFW QHFHVVDULO\ OHVV VXVFHSWLEOH WR ORQJ PDQLSXODWLRQ
WKDQ DQ\ RWKHU GHOLYHU\�VHWWOHG FRQWUDFW ZLWK GLmHUHQW GHOLYHU\ GLmHUHQWLDOV�
7KH IDFW WKDW DQ HFRQRPLF SDU FRQWUDFW KDV D OHVV HODVWLF GHPDQG FXUYH DW
OLTXLGDWLRQ WKDQ DQ\ RWKHU FRQWUDFW LV UHVSRQVLEOH IRU WKLV WHQGHQF\�
7R VHH ZK\ D ORQJ
V SULFH LPSDFW LV QHFHVVDULO\ VPDOOHU ZLWK DQ HFRQRPLF

SDU FRQWUDFW� LQFUHDVH WKH GHOLYHU\ GLmHUHQWLDO IRU YDULHW\ M WR GeM ! GM IRU
VRPH HFRQRPLF SDU FRQWUDFW��� 7KLV LQFUHDVH PDNHV LW PRUH DGYDQWDJHRXV WR
GHOLYHU YDULHW\ M� 'XH WR WKLV LQFUHDVH LQ GM� IRU DQ\ 4 VXFK WKDW ��� KROGV
DQG

31
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0&M�4�b GeM � 0&N�4�b GN ���

'XH WR WKH FRQYH[LW\ RI 7&���� WR UHVWRUH WKH HTXDWLRQ EHWZHHQ GLmHUHQWLDO�
DGMXVWHG PDUJLQDO FRVWV ZKLOH GHOLYHULQJ 4� LW LV QHFHVVDU\ WR LQFUHDVH TM
DQG UHGXFH VRPH RWKHU TN� &DOO WKLV QHZ GHOLYHU\ YHFWRU 4

�� 1RWH WKDW E\
FRQYH[LW\0&M�4

�� ! 0&M�4�� 7KLV LPSOLHV0&M�4
��b3 F

M ! 0&M�4�b3 F
M �

7KHUHIRUH� WKH GLmHUHQFH EHWZHHQ WKH PDUJLQDO FRVW RI GHOLYHULQJ 4 XQLWV DQG
WKH FRPSHWLWLYH SULFH LV KLJKHU ZLWK QRQ�SDU GLmHUHQWLDOV WKDQ SDU RQHV� 7KXV�
D ORQJ ZKR GHPDQGV 4 GHOLYHULHV KDV D VPDOOHU HmHFW RQ WKH IXWXUHV SULFH RI
WKH HFRQRPLF SDU FRQWUDFW WKDQ RQ WKH SULFH RI D QRQ�SDU FRQWUDFW� ,Q HVVHQFH�
ZLWK D SDU FRQWUDFW WKH GHOLYHU\ VXSSO\ FXUYH LV WKH KRUL]RQWDO VXP RI WKH
VXSSO\ FXUYHV RI DOO RI WKH GHOLYHUDEOH YDULHWLHV� :LWK D QRQ�SDU FRQWUDFW�
WKH VXSSO\ FXUYH LV WKH VXSSO\ FXUYH IRU D VLQJOH YDULHW\ RU VRPH VXEVHW RI
YDULHWLHV RYHU VRPH UDQJH RI 4� 7KH IRUPHU VXSSO\ FXUYH LV QHFHVVDULO\ PRUH
HODVWLF WKDQ WKH ODWWHU� 7KLV WHQGV WR UHGXFH WKH SURnWDELOLW\ RI PDQLSXODWLRQ�

��7KDW LV� VLQFH 3 F
M b GM  3 F

N b GN� 3
F
M b GeM � 3 F

N b GN IRU DOO N � M� $Q LGHQWLFDO
DUJXPHQW KROGV IRU UHGXFLQJ VRPH GM �
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2QH FDQQRW VD\ PRUH WKDQ WKLV EHFDXVH GHPDQG FXUYHV DOVR LQoXHQFH WKH
SURnWDELOLW\ RI ORQJ PDQLSXODWLRQ� $ QRQ�SDU FRQWUDFW WKDW LQGXFHV VKRUWV
WR GHOLYHU YHU\ LQHODVWLFDOO\ GHPDQGHG YDULHWLHV FRXOG EH OHVV SURnWDEOH IRU D
ODUJH ORQJ WR PDQLSXODWH WKDQ DQ HFRQRPLF SDU FRQWUDFW GHVSLWH WKH JUHDWHU
VXSSO\ HODVWLFLW\ RI WKH ODWWHU�
7KLV DQDO\VLV VXJJHVWV WKDW HFRQRPLF SDU GHOLYHU\�VHWWOHG FRQWUDFWV DUH

W\SLFDOO\ OHDVW VXVFHSWLEOH WR PDQLSXODWLRQ E\ ODUJH ORQJV EXW WKH\ DUH DFXWHO\
YXOQHUDEOH WR PDQLSXODWLRQ E\ ODUJH VKRUWV��� 2SWLPDO FRQWUDFW GHVLJQ WKHUH�
IRUH WXUQV RQ ZKLFK IRUP RI PDQLSXODWLRQ LV PRVW OLNHO\ DQG GHOHWHULRXV�
(FRQRPLF FRQVLGHUDWLRQV VXJJHVW WKDW IRU D SDUWLFXODU FRPPRGLW\� RQH W\SH
RI PDQLSXODWLRQ LV OLNHO\ WR SUHGRPLQDWH� 6SHFLnFDOO\� WKH FRQGLWLRQV WKDW ID�
YRU ORQJ PDQLSXODWLRQ� LQHODVWLF PDUJLQDO FRVW RI GHOLYHU\ FXUYHV DQG HODVWLF
GHPDQG FXUYHV� GLVIDYRU VKRUW PDQLSXODWLRQ� &RQYHUVHO\� WKH FRQGLWLRQV WKDW
IDYRU VKRUW PDQLSXODWLRQ� HODVWLF PDUJLQDO FRVW FXUYHV DQG LQHODVWLF GHPDQG
FXUYHV� GLVIDYRU ORQJ PDQLSXODWLRQ� 7KXV� IRU D JLYHQ JRRG� LI FRQGLWLRQV
PDNH ORQJ PDQLSXODWLRQ SURnWDEOH� VKRUW PDQLSXODWLRQ LV QRW OXFUDWLYH���

7KH RSWLPDO FKRLFH IRU WKH H[FKDQJH WKHUHIRUH GHSHQGV RQ ZKHWKHU FRQGL�
WLRQV W\SLFDOO\ IDYRU ORQJ RU VKRUW PDQLSXODWLRQ� )RU PRVW FRPPRGLWLHV� WKH
KLVWRULFDO UHFRUG VXJJHVWV WKDW FRQGLWLRQV WHQG WR IDYRU ORQJ PDQLSXODWLRQ���

7KLV LPSOLHV WKDW IRU PRVW JRRGV HFRQRPLF SDU GHOLYHU\ FRQWUDFWV DUH VXSHULRU
WR FDVK�VHWWOHG FRQWUDFWV IRU SXUSRVHV RI PDQLSXODWLRQ GHWHUUHQFH�
3HULVKDEOH FRPPRGLWLHV DUH WKH H[FHSWLRQ WR WKH UXOH WKDW ORQJ PDQLSX�

ODWLRQ SUHGRPLQDWHV� 7KHUH ZHUH VHYHUH VKRUW PDQLSXODWLRQV LQ WKH GHOLYHU\�
VHWWOHG RQLRQ PDUNHW LQ WKH ����V� ,QGHHG� WKHVH OHG &RQJUHVV WR HQDFW D
VWDWXWRU\ EDQ RQ WKH WUDGLQJ RI RQLRQ IXWXUHV� 6LPLODUO\� VKRUW PDQLSXOD�
WLRQV RI GHOLYHU\�VHWWOHG SRWDWR IXWXUHV LQ WKH ����V LQGXFHG WKH 1HZ <RUN

��(YHQ LI DQ HFRQRPLF SDU FRQWUDFW LV PRUH VXVFHSWLEOH WR ORQJ PDQLSXODWLRQ WKDQ VRPH
RWKHU GHOLYHU\�VHWWOHG FRQWUDFW� WKHUH LV DOZD\V D GHOLYHU\�VHWWOHG FRQWUDFW OHVV VXVFHSWLEOH
WR ORQJ PDQLSXODWLRQ WKDQ DQ\ FDVK�VHWWOHG RQH� $Q\ QRQ�SDU GHOLYHU\ VHWWOHG FRQWUDFW WKDW
LV UHODWLYHO\ LQYXOQHUDEOH WR ORQJ PDQLSXODWLRQ GXH WR LQHODVWLF GHPDQG LV KLJKO\ YXOQHUDEOH
WR VKRUW PDQLSXODWLRQ IRU WKH VDPH UHDVRQ� 7KXV� WKH H[FKDQJH IDFHV D IXQGDPHQWDO WUDGH�
Rm EHWZHHQ VKRUW DQG ORQJ PDQLSXODWLRQ HYHQ LI DQ HFRQRPLF SDU FRQWUDFW LV QRW WKH OHDVW
VXVFHSWLEOH WR ORQJ PDQLSXODWLRQ�

��5HVXOW ���� 3LUURQJ� �����
��6HH 3LUURQJ �����E� IRU D OLVW RI PRUH WKDQ ��� GRFXPHQWHG ORQJ PDQLSXODWLRQV RQ

WKH &KLFDJR %RDUG RI 7UDGH LQ WKH SUH�UHJXODWLRQ �L�H�� SUH������ SHULRG� 7KHUH DUH QR
GRFXPHQWHG VKRUW PDQLSXODWLRQV GXULQJ WKLV SHULRG� :LWK WKH H[FHSWLRQ RI SRWDWRHV DQG
RQLRQV� �ZKLFK DUH GLVFXVVHG ODWHU�� DOO 8�6� OHJDO DFWLRQV UHODWLQJ WR PDQLSXODWLRQ SHUWDLQ
WR ORQJ PDQLSXODWLRQ�

��



0HUFDQWLOH ([FKDQJH �1<0(;� WR FHDVH WUDGLQJ LQ WKLV FRPPRGLW\� 7KH
XQLTXH H[SHULHQFH RI WKHVH FRPPRGLWLHV LV HFRQRPLFDOO\ VHQVLEOH EHFDXVH FH�
WHULV SDULEXV WKH GHPDQG IRU SHULVKDEOH FRPPRGLWLHV LV IDU OHVV HODVWLF WKDQ
WKH GHPDQG IRU VWRUDEOH FRPPRGLWLHV �:LOOLDPV DQG :ULJKW� ����� PDN�
LQJ WKHP DFXWHO\ YXOQHUDEOH WR VKRUW PDQLSXODWLRQ� ,QWHUHVWLQJO\� 1<0(;
VZLWFKHG WR FDVK�VHWWOHPHQW ZKHQ UHLQWURGXFLQJ LWV SRWDWR FRQWUDFW LQ WKH
����� 6LPLODUO\� WKH &KLFDJR 0HUFDQWLOH ([FKDQJH VKLIWHG WR FDVK�VHWWOHPHQW
IRU IHHGHU FDWWOH �ZKLFK DUH HmHFWLYHO\ SHULVKDEOH EHFDXVH WKH\ DJH� LQ SDUW
EHFDXVH VKRUWV ZHUH H[SORLWLQJ WKHLU RSWLRQ WR GHOLYHU DW XQIDYRUDEOH ORFDWLRQV
WR GULYH GRZQ IXWXUHV SULFHV �5LFK DQG /HXWKROG� ������
0DQLSXODWLRQ GHWHUUHQFH LV RI FRXUVH QRW WKH VROH REMHFWLYH RI FRQWUDFW

GHVLJQ� +HGJLQJ HmHFWLYHQHVV XQGHU QRUPDO� XQPDQLSXODWHG FRQGLWLRQV LV
DOVR UHOHYDQW� :KHQ SULFH GLmHUHQWLDOV EHWZHHQ GLmHUHQW YDULHWLHV RI D JLYHQ
JRRG YDU\ UDQGRPO\ RYHU WLPH� HFRQRPLF SDU GHOLYHU\ FRQWUDFWV DQG FDVK�
VHWWOHG FRQWUDFWV RmHU GLmHUHQW KHGJLQJ HmHFWLYHQHVV SDWWHUQV�
+HGJLQJ HmHFWLYHVV IRU D SDUWLFXODU YDULHW\ LV W\SLFDOO\ PHDVXUHG XVLQJ

WKH FRUUHODWLRQ EHWZHHQ WKH IXWXUHV SULFH DQG WKH SULFH RI WKDW YDULHW\� $Q
HFRQRPLF SDU IXWXUHV SULFH LV SHUIHFWO\ FRUUHODWHG ZLWK WKH IRUZDUG SULFH RI
WKH SDU YDULHW\� DQG LPSHUIHFWO\ FRUUHODWHG ZLWK WKH IRUZDUG SULFHV RI QRQ�SDU
YDULHWLHV� 7KLV LV WUXH EHFDXVH WKH IXWXUHV SULFH FRQYHUJHV WR WKH FDVK SULFH
RI WKH SDU YDULHW\� ,Q FRQWUDVW� WKH SULFH RI D FDVK�VHWWOHG FRQWUDFW EHKDYHV
OLNH WKH SULFH RI D SRUWIROLR RI WKH YDULHWLHV XQGHUO\LQJ WKH LQGH[� $V D UHVXOW�
WKH FDVK�VHWWOHG FRQWUDFW OLNHO\ SURGXFHV SRRUHU KHGJLQJ HmHFWLYHQHVV IRU WKH
SDU YDULHW\ WKDQ DQ HFRQRPLF SDU FRQWUDFW� EXW VRPHZKDW VXSHULRU KHGJLQJ
HmHFWLYHQHVV IRU RWKHU YDULHWLHV���

7R VXPPDUL]H� ORQJ PDQLSXODWLRQ LV W\SLFDOO\ D PRUH VHULRXV FRQFHUQ WKDQ
VKRUW PDQLSXODWLRQ IRU PRVW VWRUDEOH FRPPRGLWLHV� 7RJHWKHU ZLWK WKH DQDO\�
VLV RI VHFWLRQV � DQG � DERYH� WKLV LPSOLHV WKDW HFRQRPLF SDU GHOLYHU\�VHWWOHG
FRQWUDFWV GRPLQDWH FDVK�VHWWOHG RQHV DV D PHDQV RI UHGXFLQJ GHDGZHLJKW
ORVVHV IURP PDQLSXODWLRQ� 7KLV DQDO\VLV LV FRQVLVWHQW ZLWK WKH IDFWV WKDW ���
PRVW H[FKDQJHV HPSOR\ GHOLYHU\ VHWWOHG FRQWUDFWV IRU FRPPRGLWLHV� DQG ���
WKHVH FRQWUDFWV W\SLFDOO\ H[WHQG GHOLYHU\ RSWLRQV WR VKRUWV DQG QHYHU H[WHQG
RSWLRQV WR ORQJV� &RQYHUVHO\� VKRUW PDQLSXODWLRQ KDV EHHQ D PRUH VHULRXV
SUREOHP IRU YHU\ SHULVKDEOH FRPPRGLWLHV� VXFK DV RQLRQV DQG SRWDWRHV� &DVK

��7KH SRUWIROLR�OLNH QDWXUH RI WKH FDVK VHWWOHG FRQWUDFW WHQGV WR UHGXFH LWV GHSHQGHQFH
RQ YDULHW\�VSHFLnF SULFH PRYHPHQWV� 7KLV FRQWULEXWHV WR KLJKHU KHGJLQJ HmHFWLYHQHVV IRU
PRVW YDULHWLHV� 6HH 3LUURQJ HW DO ������ IRU D IRUPDO DQDO\VLV RI WKLV HmHFW�

��



VHWWOHPHQW PD\ EH SUHIHUDEOH IRU VXFK FRPPRGLWLHV� DQG KDV EHHQ DGRSWHG LQ
WZR FDVHV� $OWKRXJK PDQLSXODWLRQ GHWHUUHQFH LV LPSRUWDQW� VLQFH WKH KHGJLQJ
SHUIRUPDQFH RI FDVK�VHWWOHG DQG GHOLYHU\�VHWWOHG FRQWUDFWV LV OLNHO\ WR GLmHU�
KHGJLQJ HmHFWLYHQHVV FRQVLGHUDWLRQV FRXOG DOVR LQoXHQFH WKH RSWLPDO IXWXUHV
FRQWUDFW VHWWOHPHQW PHFKDQLVP�

� 6XPPDU\ DQG &RQFOXVLRQV

,W LV VRPHWLPHV FODLPHG WKDW LI SUDFWLFDO� FDVK VHWWOHPHQW LV SUHIHUDEOH WR
GHOLYHU\ VHWWOHPHQW EHFDXVH FDVK�VHWWOHG IXWXUHV FRQWUDFWV DUH OHVV YXOQHUD�
EOH WR PDQLSXODWLRQ WKDQ GHOLYHU\�VHWWOHG RQHV� 7KLV SDSHU GHPRQVWUDWHV
WKDW WKLV FODLP LV LQFRUUHFW� ,W LV DOZD\V SRVVLEOH WR GHVLJQ D GHOLYHU\�VHWWOHG
FRQWUDFW WKDW LV OHVV SURnWDEOH IRU ODUJH ORQJV WR PDQLSXODWH WKDQ DQ\ JLYHQ
FDVK�VHWWOHG FRQWUDFW� 6SHFLnFDOO\� LW LV PRUH SURnWDEOH WR VTXHH]H D FDVK�
VHWWOHG FRQWUDFW WKDQ D GHOLYHU\�VHWWOHG RQH ZLWK GHOLYHU\ GLmHUHQWLDOV HTXDO
WR FRPSHWLWLYH SULFH GLmHUHQFHV� 7KHUH LV QR IUHH OXQFK� KRZHYHU� EHFDXVH D
GHOLYHU\�VHWWHG FRQWUDFW ZLWK FRPSHWLWLYH SULFH GLmHUHQWLDOV LV PRUH YXOQHU�
DEOH WR PDQLSXODWLRQ E\ ODUJH VKRUW VHOOHUV WKDQ D FDVK�VHWWOHG RQH� ,W LV RI
FRXUVH WUXH WKDW VXVFHSWLELOLW\ WR PDQLSXODWLRQ LV RQO\ RQH IDFWRU WKDW PXVW
EH FRQVLGHUHG ZKHQ GHVLJQLQJ IXWXUHV FRQWUDFWV DQG LQ VRPH FDVHV WKHVH RWKHU
IDFWRUV PD\ IDYRU WKH DGRSWLRQ RI FDVK VHWWOHPHQW� 1RQHWKHOHVV� WKLV DUWLFOH
GHPRQVWUDWHV WKDW ORZHU YXOQHUDELOLW\ WR ORQJ PDUNHW SRZHU PDQLSXODWLRQ LV
QRW D YDOLG UHDVRQ WR IDYRU FDVK VHWWOHPHQW RYHU GHOLYHU\ VHWWOHPHQW� ,QVWHDG�
H[FKDQJHV IDFH D IXQGDPHQWDO WUDGH�Rm EHWZHHQ VKRUW DQG ORQJ PDQLSXODWLRQ�
WKH DSSURSULDWH FKRLFH LQ ODUJH SDUW GHSHQGV RQ KRZ D FRPPRGLW\
V FKDUDF�
WHULVWLFV DmHFW VXSSO\ DQG GHPDQG HODVWLFLWLHV� ZKLFK LQ WXUQ GHWHUPLQH LWV
YXOQHUDELOLW\ WR WKH WZR W\SHV RI PDQLSXODWLRQ�
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$ 3URRI RI 3URSRVLWLRQ �

$VVXPH WKDW XQGHU WKH GHOLYHU\�VHWWOHG FRQWUDFW WKH ORQJ GHPDQGV 4�;�
GHOLYHULHV� 6KRUWV GHOLYHU TeM >4�;�@ XQLWV RI YDULHW\ M� M � '� 7KH ORQJ
V
UHYHQXH DW FRQWUDFW H[SLUDWLRQ HTXDOV

5'�;�  >; b4�;�@0&e>4�;�@ �
;

M�'

TeMI3M>4e�;�@b GMJ

ZKHUH 4e�;�  ITeM >4�;�@JM�' LV WKH YHFWRU RI GHOLYHULHV DV D IXQFWLRQ RI
WKH ODUJH ORQJ
V SRVLWLRQ VL]H� DQG WKH DUJXPHQWV RI WKH TeM >4�;�@ KDYH EHHQ
VXSSUHVVHG WR VLPSOLI\ WKH H[SUHVVLRQ� )RU DOO M DQG N VXFK WKDW TeM ! � DQG
TeN ! �� 0&M>4

e�;�@b GM  0&N>4
e�;�@b GN  0&e>4�;�@� )RU YDULHWLHV

P VXFK WKDW TeP  �� 0&P>4
e�;�@b GN w 0&e>4�;�@�

7KH KROGHU RI ; FDVK�VHWWOHG IXWXUHV SRVLWLRQV FDQ SXUFKDVH TeM >4�;�@
XQLWV RI YDULHW\ M� IRU DOO M � ' LPPHGLDWHO\ SULRU WR H[SLUDWLRQ RI WKLV
FRQWUDFW� +LV UHYHQXHV DW VHWWOHPHQW ZKHQ IROORZLQJ WKLV VWUDWHJ\ DUH�
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ZKHUH WKH DUJXPHQWV RI TeM >4�;�@ KDYH EHHQ VXSSUHVVHG WR VLPSOLI\ WKH QR�
WDWLRQ� 6LQFH 0&M>4

e�;�@ b GM w 0&e�4� DQG TeMI0&M>4
e�;�@ b GMJ  

TeM0&e�4��

5&�;� w ;
;

M�'

mM0&e>4�;�@�
;

M�'

TeM3M>4
e�;�@b;

M�'

TeMI0&e>4�;�@�GMJ

6LQFH
3

M�' mM  ��

5&�;� w >; b4�;�@0&e>4�;�@ �
;

M�'

TeM3M>4
e�;�@b ;

M�'
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7KXV� D WUDGHU ORQJ ; FDVK�VHWWOHG FRQWUDFWV HDUQV DW OHDVW DV PXFK UHYHQXH
DW VHWWOHPHQW DV WKH ORQJ ZLWK ; GHOLYHU\�VHWWOHG FRQWUDFWV UHJDUGOHVV RI WKH
FKRLFH RI WKH GM�
)LQDOO\� QRWH WKDW LI 3 F

M bGM  3 F
NbGN� WKH UHYHQXH HDUQHG IURP OLTXLGDWLQJ

D FDVK�VHWWOHG IXWXUHV SRVLWLRQ DW WKH FRPSHWLWLYH SULFH HTXDOV WKH UHYHQXH
HDUQHG IURP OLTXLGDWLQJ D GHOLYHU\�VHWWOHG FRQWUDFW DW WKH FRPSHWLWLYH SULFH�
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7KHUHIRUH� 5&�;� b;) e w 5'�;� b ;) e� ,Q ZRUGV� WKH JDLQV IURP PD�
QLSXODWLQJ WKH FDVK�VHWWOHG FRQWUDFW �PHDVXUHG DV WKH UHYHQXH HDUQHG DW VHW�
WOHPHQW LQ H[FHVV RI WKH FRPSHWLWLYH YDOXH RI WKH ORQJ
V IXWXUHV SRVLWLRQ� DUH
QR VPDOOHU WKDQ� DQG PD\ H[FHHG� WKH JDLQV IURP PDQLSXODWLQJ WKH GHOLYHU\�
VHWWOHG FRQWUDFW ��

��1RWH WKDW WKH JDLQV RI PDQLSXODWLQJ WKH FDVK�VHWWOHG FRQWUDFW DUH WKH VDPH UHJDUGOHVV
RI ZKHWKHU RU QRW WKH GM DUH LQFOXGHG LQ WKH FDOFXODWLRQ RI WKH VHWWOHPHQW LQGH[ EHFDXVH
WKH\ KDYH QR LQoXHQFH RQ WKH ORQJ
V EHKDYLRU DW FRQWUDFW H[SLUDWLRQ� ,QFOXGLQJ WKHP RQO\
VHUYHV WR PDNH WKH FRPSDULVRQ RI FDVK DQG GHOLYHU\�VHWWOHG FRQWUDFWV PRUH WUDQVSDUHQW�
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��������
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3LUURQJ� 6�� ����� 7KH (FRQRPLFV� /DZ� DQG 3XEOLF 3ROLF\ RI 0DUNHW 0DQLS�
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6WROO� +�� DQG 5� :KDOH\� ����� ?([SLUDWLRQ 'D\ (mHFWV RI ,QGH[ 2SWLRQV
DQG )XWXUHV�� ������ 0RQRJUDSK 6HULHV LQ )LQDQFH DQG (FRQRPLFV�

6WROO� +�� DQG 5� :KDOH\� ����� ?7KH '\QDPLFV RI 6WRFN ,QGH[ DQG 6WRFN
,QGH[ )XWXUHV 5HWXUQV�� �� -RXUQDO RI )LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLV
��������

:LOOLDPV� -�� DQG %� :ULJKW� ����� 6WRUDJH DQG &RPPRGLW\ 0DUNHWV� &DP�
EULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV�
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