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7,0,1* 72 ,19(67
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E\ $OEHUWR 0LFDOL]]L

�� $FNQRZOHGJHPHQWV

7KLV ZRUN ZRXOG QRW KDYH EHHQ SRVVLEOH ZLWKRXW WKH YDOXDEOH
FRQWULEXWLRQV RI 'U� *LDPSLHUR )DYDWR� 'LUHFWRU RI WKH 5HWDLO %XVLQHVV 8QLW
RI 6FKHULQJ 3ORXJK� 'U� )DYDWR SURYLGHG LQGLVSHQVDEOH DVVLVWDQFH LQ GHILQLQJ
WKH UROH RI FXVWRPHU VDWLVIDFWLRQ LQ WKH SKDUPDFHXWLFDO VHFWRU� +H LV
UHVSRQVLEOH IRU KDYLQJ GHYHORSHG D YDOXH FUHDWLRQ PRGHO EDVHG RQ
LQYHVWPHQWV WDUJHWHG WRZDUGV LQFUHDVLQJ FOLHQW VDWLVIDFWLRQ� ,Q WKLV ZD\� 'U�
)DYDWR
V PRGHO JRHV EH\RQG WUDGLWLRQDO YDOXH PRGHOV URRWHG LQ UHVHDUFK DQG
GHYHORSPHQW SURJUHVV�

, DP DOVR GHHSO\ JUDWHIXO IRU WKH LQVSLUDWLRQ DQG JXLGDQFH LQ P\ UHVHDUFK
WKDW , KDYH UHFHLYHG RYHU WKH \HDUV IURP WZR DFDGHPLFV� 3URIHVVRU /HQRV
7ULJHRUJLV IURP WKH 8QLYHUVLW\ RI &\SUXV� &RUSRUDWH )LQDQFH 'HSDUWPHQW�
DLGHG WKH HYDOXDWLRQ RI P\ UHVXOWV� DQG GLUHFWHG PH WRZDUGV QHZ WKHRUHWLFDO
DQG PHWKRGRORJLFDO WHFKQLTXHV� 3URIHVVRU $QGUHD *DPED IURP WKH
8QLYHUVLW\ &D
 )RVFDUL� 'HSDUWPHQW RI $SSOLHG 0DWKHPDWLFV� DVVLVWHG WKH
TXDQWLWDWLYH HODERUDWLRQ DQG UHYLVLRQ RI P\ GDWD�

)LQDOO\� , ZDQW WR WKDQN 0DUWD 5HQ]HWWL� D PHPEHU RI RXU UHVHDUFK WHDP�
IRU HGLWLQJ WKH SURFHHGLQJV DQG VXSHUYLVLQJ WKH ZKROH SURFHVV WKURXJK WR
SURGXFWLRQ�

�� ,QWURGXFWLRQ

7KLV ZRUN LQYHVWLJDWHV WKH WLPLQJ RI LQYHVWPHQWV LQ GHYHORSLQJ QHZ
SURGXFWV DQG WKHLU SUREOHPDWLF� LUUHYHUVLEOH QDWXUH� 7KHVH WZR UHODWHG LVVXHV
DUH IXQGDPHQWDO GLPHQVLRQV RI ILUPV
 VWUDWHJLF GHFLVLRQV� HVSHFLDOO\ LQ
FRQWH[WV RI KLJK HQYLURQPHQWDO XQFHUWDLQW\�
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7KH NLQG RI LQYHVWPHQWV WKDW ZLOO EH DQDO\]HG FRPSO\ ZLWK WZR
IXQGDPHQWDO VWDQGDUGV�

D� WKH FDSLWDO H[SHQGLWXUHV� RU D SDUW RI WKHP� DUH LUUHYHUVLEOH� DQG PXVW
EH FRQVLGHUHG DV VXQN FRVWV�

E� WKH GHFLVLRQ WR LQYHVW FDQ EH SRVWSRQHG� VR WKDW ZDLWLQJ DOORZV WKH
FRPSDQ\ WR FROOHFW QHZ LQIRUPDWLRQ DERXW WKH NH\ YDOXH GULYHUV�

7KH REMHFWLYH RI WKLV SDSHU LV WR GHPRQVWUDWH WKDW SXUVXLQJ PHWKRGV WR
LQFUHDVH PDQDJHULDO IOH[LELOLW\ LQ WKH VWUXFWXULQJ RI LQYHVWPHQW SURMHFWV FDQ
EH DQ LPSRUWDQW VRXUFH RI YDOXH FUHDWLRQ LQ WKH GHFLVLRQ RI WLPLQJ WR LQYHVW�

7KH FDVH LV WDNHQ IURP WKH SKDUPDFHXWLFDO VHFWRU� ZKHUH WKH FRQFHSW RI
YDOXH FUHDWLRQ LV FXUUHQWO\ XQGHU VLJQLILFDQW UHFRQVLGHUDWLRQ� 6LQFH
SKDUPDFHXWLFDO LQGXVWU\ FDQQRW DIIRUG WKH LQFUHDVHV LQ 5	' H[SHQVHV
REVHUYHG LQ WKH ODVW WZR GHFDGHV� D NH\ VKRUW WHUP JRDO EHFRPHV WKH
UHGXFWLRQ RI 5	' LQYHVWPHQWV ZLWKRXW DGYHUVHO\ DIIHFWLQJ RXWSXW�

,Q SDUWLFXODU� WKH FRVWV RI WKH ODVW SKDVH RI FOLQLFDO WULDOV QHFHVVDU\ WR
EULQJ QHZ SURGXFWV WR PDUNHW DUH WKH PRVW H[SHQVLYH RQHV� DQG DUH W\SLFDOO\
XQGHUWDNHQ WKUHH WR ILYH \HDUV EHIRUH WKH SURGXFW ODXQFK VR WKDW WKHVH
UHVRXUFH�LQWHQVLYH WULDOV FDQ VLJQLILFDQWO\ LPSDFW WKH WRWDO YDOXH RI WKH
SURMHFW�

7KHUHIRUH� WKLV SKDVH LV SHUFHLYHG DV WKH NH\ DUHD ZKHUH WKHUH LV D ODUJH
VFRSH IRU LPSURYHPHQW RYHU WKH QH[W GHFDGH� ,Q SDUWLFXODU� WKH HQDEOLQJ
WHFKQRORJLHV RI JHQRPLFV� FRPELQDWRULDO FKHPLVWU\ DQG UDWLRQDO GUXJ GHVLJQ
DUH FRQVLGHUHG DV D PHDQV RI RSWLPL]DWLRQ RI VWRS�JR GHFLVLRQV WKURXJK
ZKLFK PDQDJHUV FDQ LPSURYH WKH 5	' HIILFLHQF\ DQG LQFUHDVH SURMHFWV DQG
FDQGLGDWHV VKHGGLQJ�

,W IROORZV WKDW PRUH DQG PRUH DWWHQWLRQ LV EHLQJ GHYRWHG WR�

� LQFUHDVLQJ PDUNHW RSSRUWXQLWLHV IRU HDFK SURGXFW
� VHOHFWLQJ WKH EHVW FDQGLGDWHV WR IXUWKHU GHYHORS LQWR WKH ODVW VWDJH RI

FOLQLFDO WULDOV
� ERRVWLQJ WKH FXVWRPHU VDWLVIDFWLRQ

7KLV LV WKH FRQWH[W RI WKH 6FKHULQJ 3ORXJK FDVH� 7KH ILUP LV IDFHG ZLWK
DQ LUUHYHUVLEOH GHFLVLRQ RI ZKHWKHU �DQG ZKHQ� WR LQYHVW LQ WKH WKLUG VWDJH RI
FOLQLFDO WULDOV RI D QHZ DQWL�DVWKPD SURGXFW� 1HZSUR[� 7KH LQYHVWPHQW UHTXLUHG�
,� LV NQRZQ� EXW WKH YDOXH RI WKH SURMHFW� 9� LV XQFHUWDLQ� 7KH SRWHQWLDO ZRUOGZLGH
PDUNHW IRU 1HZSUR[ LV DSSUR[LPDWHO\ RQH ELOOLRQ GROODUV SHU \HDU�

7KH FDVH RI 1HZSUR[ LV HQULFKHG E\ WKH IDFW WKDW WKH ILUP SODQV WKH
ODXQFK RI D SURGXFW� 0LQSUR[� GHVLJQHG WR WUHDW QDVDO FRQJHVWLRQ FDXVHG E\
DOOHUJLHV� 7KLV SURGXFW XVHV WKH VDPH PROHFXOH LQ 1HZSUR[ EXW WKH PDUNHW
IRU 0LQSUR[ FRXOG EH VLJQLILFDQWO\ VPDOO� ZKLFK ZRXOG UHVXOW LQ D QHJDWLYH
139�
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7KHUH DUH WZR LPSRUWDQW DVSHFWV ZRUWK FRQVLGHULQJ DERXW WKH 0LQSUR[
SURMHFW DQG LWV OLQN WR 1HZSUR[�

)LUVW� WKH ODXQFK RI 0LQSUR[ ZRXOG XQGHUOLQH WKH FRQWLQXLW\ RI
LQYHVWPHQWV LQ FRPSDQ\ LPDJH DQG ZRXOG UHSUHVHQW D EULGJH EHWZHHQ WKH
DQWL�DOOHUJ\ VHJPHQW �ZKHUH 6FKHULQJ 3ORXJK KDV EHHQ SUHVHQW IRU RYHU WHQ
\HDUV� DQG WKH DQWL�DVWKPD VHJPHQW �ZKHUH 6FKHULQJ 3ORXJK LV D QHZFRPHU��

6HFRQG� 0LQSUR[ UHSUHVHQWV DQ LPSRUWDQW VRXUFH RI LQIRUPDWLRQ WKDW
DOORZV 63 WR SRVWSRQH DQG FRQGLWLRQ WKH ODXQFK RI 1HZSUR[� $V D PDWWHU RI
IDFW� 63 EDVHV WKH GHFLVLRQ WR LQYHVW LQ WKH ODVW VWDJH RI FOLQLFDO WULDOV RI
1HZSUR[ RQ WKH SRWHQWLDO VXFFHVV RI 0LQSUR[�

7KH REMHFWLYH RI WKLV SDSHU LV WZRIROG� )LUVWO\� ZH ZDQW WR FDOFXODWH WKH
YDOXH WR LQYHVW LQ WKH WKLUG VWDJH RI FOLQLFDO WULDOV RI 1HZSUR[� XQGHU WKH
DVVXPSWLRQ WKDW 9 HYROYHV VWRFKDVWLFDOO\ DQG WKH GHFLVLRQ WR LQYHVW FDQ EH
SRVWSRQHG LQILQLWHO\� 6HFRQGO\� ZH ZDQW WR DVVHVV ZKHWKHU WKH PDUNHWLQJ
VWUDWHJ\ RI SUHVHQWLQJ 0LQSUR[ DQG 1HZSUR[ DV FRPSOHPHQWDU\ SURGXFWV
FUHDWHV YDOXH�

�� 7KH YDOXH RI SRVWSRQLQJ LUUHYHUVLEOH LQYHVWPHQWV� WHFKQLFDO
DQG HFRQRPLF XQFHUWDLQWLHV

7R EHVW GHILQH WKH SUREOHPV UHODWHG WR WKH GHIHUPHQW RI LQYHVWPHQW
GHFLVLRQV XQGHU XQFHUWDLQW\� ZH PXVW GLVWLQJXLVK EHWZHHQ HFRQRPLF DQG
WHFKQLFDO XQFHUWDLQW\��

(FRQRPLF XQFHUWDLQW\ GHSHQGV RQ WKH IDFWRUV H[RJHQRXV WR WKH SURMHFW
VXFK DV WKH HYROXWLRQ RI PDUNHW SULFHV DQG WKH YRODWLOLW\ RI VDOHV� 7KLV W\SH RI
XQFHUWDLQW\ FDQ LQIOXHQFH PDQDJHUV WR SRVWSRQH WKH LPSOHPHQWDWLRQ RI D
FHUWDLQ SURMHFW XQWLO PRUH LQIRUPDWLRQ LV DYDLODEOH DERXW WKH NH\ YDOXH
GULYHUV� 7KH HFRQRPLF XQFHUWDLQW\ LV RIWHQ FRXQWHUEDODQFHG E\ KHDYLO\
SRVLWLYH 139 YDOXHV�

7HFKQLFDO XQFHUWDLQW\ GHSHQGV LQVWHDG RQ IDFWRUV HQGRJHQRXV WR WKH
SURMHFW� VXFK DV WKH TXDQWLW\ RI UDZ PDWHULDOV FRQWDLQHG LQ D PLQHUDO JODFLHU�
6XFK IDFWRUV FDQ LQIOXHQFH PDQDJHUV WR DQWLFLSDWH WKH VWDUW RI D SURMHFW LQ
RUGHU WR FROOHFW DGGLWLRQDO LQIRUPDWLRQ DERXW WKH SURMHFW
V SRWHQWLDO
SURILWDELOLW\� ,Q WKLV FDVH� HYHQ QHJDWLYH 139 YDOXHV FDQ EH FRQVLGHUHG
VDWLVIDFWRU\ IRU VWDUWLQJ D SURMHFW�

7KH FRQFHSW RI HFRQRPLF XQFHUWDLQW\ LV LPSRUWDQW WR DVVHVV WKH UROH RI
´WLPLQJ WR LQYHVWµ DV D FULWLFDO YDULDEOH RI WKH VWUDWHJLF GHFLVLRQ PDNLQJ
SURFHVV�

,Q RUGHU WR H[SODLQ WKH DERYH FRQFHSW� RQH PXVW FRQVLGHU WKDW LI WLPH
KDV D ´SXUHµ ILQDQFLDO YDOXH� WKHUH LV DOVR DQ DGGLWLRQDO YDOXH GXH WR WKH QHZ
LQIRUPDWLRQ UHYHDOHG GXULQJ WKH WLPH LQWHUYDO� 7KH ´LQIRUPDWLRQ YDOXHµ RI
WLPH LV D YHU\ LPSRUWDQW UHVRXUFH LQ HYHU\ VHFWRU ZKHUH UDSLG WHFKQRORJLFDO

                                                  
� 7KLV DQDO\VLV LV WDNHQ IURP $�.�'L[LW DQG 5�6� 3LQG\FN� 7KH RSWLRQV DSSURDFK WR FDSLWDO

LQYHVWPHQW� ©+DUYDUG %XVLQHVV 5HYXHª� 0D\�-XQH� �����
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HYROXWLRQ DQG FRPSHWLWLYHQHVV IRUFH FRPSDQLHV WR PDNH LUUHYHUVLEOH
GHFLVLRQV�

,W LV SUHFLVHO\ WKH LQIRUPDWLRQ YDOXH WKDW DOORZV XV WR DWWULEXWH D
SDUWLFXODU YDOXH WR SURMHFWV ZKRVH LPSOHPHQWDWLRQ FDQ EH SRVWSRQHG ZLWKRXW
FRPSURPLVLQJ WKH SURMHFW
V IHDVLELOLW\� /LNHZLVH� DV PRUH LQIRUPDWLRQ
EHFRPHV NQRZQ DERXW WKH QHZ VWUDWHJLF�FRPSHWLWLYH VFHQDULR� WKH FRPSDQ\
FDQ HLWKHU DEDQGRQ WKH LQYHVWPHQW� RU PRGLI\ LW DFFRUGLQJO\ LQ RUGHU WR
PD[LPL]H WKH SURMHFW YDOXH�

7KH ´GRXEOH YDOXHµ RI WLPH

6RPH H[DPSOHV WKDW LOOXVWUDWH WKH SUREOHPDWLF QDWXUH RI WLPLQJ
LQYHVWPHQW GHFLVLRQV FDQ EH WDNHQ IURP WKH RLO LQGXVWU\ DQG WKH UHDO HVWDWH
PDUNHW�

,Q WKH 8QLWHG 6WDWHV� IRU H[DPSOH� FRPSDQLHV RSHUDWLQJ LQ WKH RLO VHFWRU
UHFHLYH H[SORLWDWLRQ ULJKWV IRU D FHUWDLQ SHULRG RI WLPH� 7KH YRODWLOLW\ RI FUXGH
SULFHV SRVHV D VLJQLILFDQW SUREOHP ZLWK UHVSHFW WR WKH WLPLQJ RI PLQLQJ
SURMHFWV� ,Q D SHULRG RI VLJQLILFDQW UHGXFWLRQ RI FUXGH SULFHV� D FRPSDQ\ PD\
ILQG LW FRQYHQLHQW WR SRVWSRQH WKH VWDUW RI H[WUDFWLRQ LQ RUGHU WR ZDLW IRU
PRUH DGYDQWDJHRXV PDUNHW FRQGLWLRQV� ,Q WKLV FDVH� WKH H[FOXVLYH ULJKW
JXDUDQWHHV WKH WHFKQLFDO IHDVLELOLW\ RI WKH SRVWSRQHPHQW ZLWKLQ D FHUWDLQ
WLPHIUDPH�

TIME

“PURE”
FINANCIAL

VALUE

VALUE DUE
TO INFORMATION
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,Q UHDO HVWDWH� WLPLQJ LV FUXFLDO WR WKH VXFFHVV RI D EXLOGLQJ GHYHORSPHQW
SURMHFW� ,Q FRQGLWLRQV RI UHODWLYH SULFH YRODWLOLW\� LW PD\ EH FRQYHQLHQW WR
GHOD\ WKH SURMHFW LQ RUGHU WR PD[LPL]H WKH PDUNHW SULFH RI WKH SURSHUWLHV�
7KH IROORZLQJ H[DPSOH LV DLPHG DW FODULI\LQJ KRZ WKH HFRQRPLF XQFHUWDLQW\
UHIHUUHG WR RQH RI WKH GHFLVLRQ PDNLQJ YDULDEOHV PDNHV PHDQLQJOHVV WKH
UHVXOW DFKLHYHG ZLWK WKH DSSOLFDWLRQ RI GHWHUPLQLVWLF DSSURDFKHV VXFK DV
139�

&RQVLGHU D FDVH LQ ZKLFK WKH RSSRUWXQLW\ WR ODXQFK D QHZ SURGXFW
UHTXLUHV DQ LQYHVWPHQW RI ��� WKDW ZLOO JHQHUDWH GLIIHUHQWLDO IORZV RI ��� RQH
\HDU ODWHU�

/HW·V DVVXPH WKH IROORZLQJ�

� � \HDU VSRW UDWH �6����  ���
� ULVN SUHPLXP  ��� EDVLV SRLQWV

,I WKH LQYHVWPHQW RSSRUWXQLW\ IROORZV WKH ´QRZ RU QHYHUµ DSSURDFK� WKH
139 RI WKH LQYHVWPHQW LV�

[110 / (1.12) ] - 100 = - 1.79

/HW·V FRQVLGHU WKH SRVVLELOLW\ WR SRVWSRQH WKH LQYHVWPHQW RSSRUWXQLW\ E\
RQH \HDU� 2QH \HDU IURP QRZ WKH FRPSDQ\ ZRXOG SUHVHQW YDOXH WKH SD\RII
RI ��� DW WKH RQH \HDU VSRW UDWH �SOXV ULVN SUHPLXP��

,Q RUGHU WR GHPRQVWUDWH WKH HIIHFW RI XQFHUWDLQW\� OHW·V DVVXPH WKDW QH[W
\HDU·V VSRW UDWH LV D IXQFWLRQ RI WKH FXUUHQW � \HDU VSRW UDWH �6����  ����� DQG
WKDW 6��� IROORZV D ELQRPLDO SURFHVV�

W  � W  �

���� ����� �XS�

���� �GRZQ�

ZKHUH WKH XS�GRZQ MXPSV DUH GHULYHG IURP WKH ULVN�QHXWUDO
SUREDELOLWLHV� DVVXPLQJ σ ����

,I WKH FRPSDQ\ GHFLGHV WR SRVWSRQH WKH LQYHVWPHQW E\ RQH \HDU�
HYHU\WKLQJ HOVH EHLQJ FRQVWDQW� WKH VWUXFWXUH RI WKH SURMHFW ZRXOG EH WKH
IROORZLQJ�
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W � W � W �

���� ����

N

ZKHUH N LV WKH IXWXUH VSRW UDWH SOXV WKH ULVN SUHPLXP� RU WKH RSSRUWXQLW\
FRVW RI FDSLWDO�

7KH YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\� DVVXPLQJ ULVN�QHXWUDO
YDOXDWLRQ� LV FDOFXODWHG DV IROORZV�

&RVW RI FDSLWDO 3UHVHQW YDOXH RI

SD\RII LQ W �

139 RI WKH

SURMHFW LQ W �

0D[ �139��� 9DOXH RI WKH

LQYHVWPHQW

RSSRUWXQLW\

����� �XS� ���� ���� � ���

���� �GRZQ� ����� ��� ���

,Q WKLV VLPSOH H[DPSOH� WKH GHFLVLRQ WR LQYHVW LV UHYHUVHG� XQGHU
XQFHUWDLQ PDUNHW UDWHV WKH YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\� FRQVLGHULQJ
WKH RSWLRQ WR SRVWSRQH� LV JUHDWHU WKDQ WKH WUDGLWLRQDO 139�

0RUH JHQHUDOO\� LI ZH DVVXPH WKDW WKH GLVFRXQW UDWH LV XQFHUWDLQ �L�H�
IROORZV D EURZQLDQ PRWLRQ� WKH WUDGLWLRQDO 139 DSSURDFK ZRXOG OHDG WR
VXE�RSWLPDO GHFLVLRQV WR LQYHVW�

$V D PDWWHU RI IDFW� WKH GHSHQGHQF\ RQ DQ XQFHUWDLQ YDULDEOH WUDQVIRUPV
WKH LQYHVWPHQW LQWR DQ RSSRUWXQLW\ EHFDXVH RI WKH SRVVLELOLW\ RI SRVWSRQLQJ
WKH GHFLVLRQ WR D SHULRG LQ ZKLFK LQWHUHVW UDWHV DUH ORZHU�

%HFDXVH RI WKH XQFHUWDLQW\ RI WKH LQWHUHVW UDWH� WKH LQYHVWPHQW FRPSHWHV
DJDLQVW LWVHOI LQ WLPH� ,Q VLPLODU FLUFXPVWDQFHV� WKH PDQDJHPHQW FDQ SRVWSRQH
WKH LQYHVWPHQW� FRQGLWLRQLQJ WKH GHFLVLRQ RQ D SRVLWLYH IXWXUH RXWFRPH RI
UHOHYDQW YDULDEOHV�

$V D FRQVHTXHQFH� WKH FRPSDQ\ VKRXOG LQYHVW ZKHQ WKH YDOXH RI WKH SURMHFW H[FHHGV WKH
YDOXH RI WKH LQLWLDO LQYHVWPHQW LQ D SURSRUWLRQ HTXDO WR WKH YDOXH UHSUHVHQWHG E\ SUHVHUYLQJ
WKH RSSRUWXQLW\ WR LQYHVW�

7KLV IXQGDPHQWDO FRQFHSW UHSUHVHQWV WKH NH\ WR LQWHUSUHWLQJ WKLV
UHVHDUFK� DQG ZLOO EH IXUWKHU H[SODLQHG LQ SDUDJUDSK ��



103

�� 7KH QHZ FRPSHWLWLYH GLPHQVLRQ LQ WKH SKDUPDFHXWLFDO
LQGXVWU\ DQG WKH LUUHYHUVLEOH QDWXUH RI GHFLVLRQV

)RU \HDUV� PDQDJHUV LQ WKH SKDUPDFHXWLFDO LQGXVWU\ KDYH DGRSWHG YDOXH
FUHDWLRQ VWUDWHJLHV EDVHG RQ VWURQJ HIIRUWV LQ WKH EDVH UHVHDUFK DFWLYLW\�
7KHVH VWUDWHJLHV ZHUH XQGHUVWRRG WR EH ERWK LQVWUXPHQWV RI SURGXFW
LQQRYDWLRQ DQG PHFKDQLVPV WKURXJK ZKLFK WR LPSURYH FRPSDQ\ LPDJH
WRZDUGV FOLHQWV �SK\VLFLDQV� DQG PDUNHWV �LQYHVWRUV��

7KLV UHDVRQLQJ VWHPPHG IURP WKH XQGHUO\LQJ QRWLRQ WKDW SURGXFW
LQQRYDWLRQ ZDV WKH PDMRU NH\ RI VXFFHVV� DQG WKDW WKH QHFHVVDU\ DQG
VXIILFLHQW FRQGLWLRQ IRU PDUNHW VXFFHVV ZDV WKH GHJUHH RI WHFKQLFDO
LQQRYDWLRQ RI HDFK FRPSRXQG� 7KHUHIRUH� WKH SDVW WZR GHFDGHV KDYH VHHQ D
QRWLFHDEOH LQFUHDVH RI WKH 5	' H[SHQGLWXUH IRU ERWK 86 DQG (XURSHDQ
FRPSDQLHV �VHH )LJXUH ���

)LJXUH �� (WKLFDO SKDUPDFHXWLFDO 5	' H[SHQGLWXUHV IRU 86�EDVHG FRPSDQLHV� ���������

�6RXUFH� 'DWDPRQLWRU�

7KLV DOPRVW PHFKDQLFDO YLVLRQ LOOXVWUDWHV LWV OLPLWV ZKHQ RQH REVHUYHV
WKDW WKH LQFUHDVH LQ DYHUDJH 5	' H[SHQGLWXUH DV D SHUFHQWDJH RI VDOHV� IURP
��� LQ WKH HDUO\ ����V WR DOPRVW ��� E\ ����� KDV DGYHUVHO\ DIIHFWHG WKH
DYHUDJH UHWXUQ RQ FDSLWDO LQYHVWHG� ,Q DGGLWLRQ� WKLV LQFUHDVHG LQYHVWPHQW KDV
QRW UHVXOWHG LQ SURSRUWLRQDOO\ JUHDWHU QXPEHUV RI SURGXFW DSSURYDOV��

                                                  
� 7KLV VWDWHPHQW LV EDVHG RQ LQWHUYLHZV DQG GLVFXVVLRQV ZLWK PDQDJHUV RI

SKDUPDFHXWLFDO FRPSDQLHV 7KH VWDWHPHQW LV FRQILUPHG LQ YDULRXV� UHFHQW DUWLFOHV DSSHDUHG LQ
VSHFLDOL]HG SXEOLFDWLRQV� DQG LQ SDUWLFXODU� ©3KDUPDEXVLQHVV� 7KH ,QWHUQDWLRQDO 0DJD]LQH RI
3KDUPDFHXWLFDO %XVLQHVVª� Q� ��� 1RYHPEHU�'HFHPEHU ����� (XURPRQH\ 3XEOLFDWLRQV
3/&�
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$ VHFRQG LPSRUWDQW DVSHFW ZRUWK FRQVLGHULQJ LV WKDW XQLYHUVLW\ UHVHDUFK
FHQWHUV DQG ELRWHFKQRORJ\ ILUPV LQFUHDVLQJO\ DGRSW UHVHDUFK PHWKRGV EDVHG
RQ FRPELQDWRULDO FKHPLVWU\ WKURXJK ZKLFK PLOOLRQV RI QHZ DFWLYH
FRPSRXQGV DUH GHYHORSHG IRU HDFK VLQJOH WKHUDSHXWLF DUHD�

7KHVH IDFWRUV OHDG WR WKH GHYHORSPHQW RI D QRWDEOH PDUNHW IRU
PROHFXOHV LQ GLIIHUHQW SKDVHV RI GHYHORSPHQW� 7KH 5	' SLSHOLQH VSOLWV RI
WKH WRS �� FRPSDQLHV UDQNHG DFFRUGLQJ WR WKH QXPEHU RI SURGXFWV LQ 5	'
DUH GHWDLOHG LQ 7DEOH ��

7KH SUHVHQFH RI WKLV PDUNHW VLJQLILFDQWO\ UHGXFHV WKH ODUJH LQYHVWPHQWV
LQ EDVH UHVHDUFK WKDW PDQ\ SKDUPDFHXWLFDO FRPSDQLHV XQGHUWDNH LQWHUQDOO\
DQG PDNHV PRUH FUXFLDO WKH GHYHORSPHQW SKDVH RI HDFK FRPSRXQG�

7DEOH �� 5	' SURGXFW VWDWXV RI WKH WRS �� FRPSDQLHV UDQNHG E\ QXPEHU RI SKDUPDFHXWLFDO

SURGXFWV LQ 5	'� ����

5DQN &RPSDQ\ 3UHFOLQLFDO &OLQLFDO VWXGLHV )'$ 7RWDO

VWXGLHV 3� 3� 3� ILOLQJ

� 0HUFN	&R ��� �� �� �� � ���

� +RHFKVW ��� �� �� � � ���

� 1RYDUWLV �� �� �� �� � ���

� 5RFKH �� �� �� �� � ���

� 3KDUPDFLD DQG 8SMRKQ �� �� �� �� �� ���

� $PHULFDO +RPH 3URGXFWV �� �� �� �� �� ���

� /LOO\ �� �� �� � � ���

� %ULVWRO 0\HUV�6TXLEE �� � �� �� � ���

� *OD[R :HOOFRPH �� �� �� � � ���

�� 6PLWK.OLQH %HHFKDP �� �� �� �� � ���

�6RXUFH� 'DWDPRQLWRU� $',6 ,QWHUQDWLRQDO�

7KH LQFUHDVLQJ UROH RI ELRWHFKQRORJLFDO ILUPV KDV DOVR EURXJKW
VXEVWDQWLDO VLPLODULWLHV LQ WKH FRPSRVLWLRQ RI WKH PDLQ FRPSHWLQJ SURGXFWV�

$V D UHVXOW� SK\VLFLDQV ILQG LW LQFUHDVLQJO\ GLIILFXOW WR GHWHUPLQH WKH
UHODWLYH HIIHFWLYHQHVV RI HDFK SURGXFW ZLWK UHVSHFW WR WKH SURGXFW
V
FRPSRVLWLRQ� &RQVHTXHQWO\� WKH\ DUH EHFRPLQJ PRUH DQG PRUH VHQVLWLYH WR
RWKHU IDFWRUV VXFK DV WKH FRPSDQ\ LPDJH� WKH SURGXFW VKHGGLQJ� WKH
FRPSDQ\
V FRQWULEXWLRQ WR H[SDQGLQJ WKH ERG\ RI NQRZOHGJH LQ WKH VFLHQWLILF
FRPPXQLW\� WKH VHULRXVQHVV ZLWK ZKLFK FULWLFDO WULDOV DUH FRQGXFWHG� DQG WKH
DWWHQWLRQ SDLG WR WKH HYROXWLRQ RI WKH SDWLHQWV
 SDWKRORJLHV�

$OO WKHVH IDFWRUV OHDG RQH WR EHOLHYH WKDW WKH FRPSHWLWLRQ LQ WKH
SKDUPDFHXWLFDO LQGXVWU\ LV EHLQJ QHFHVVDULO\ WUDQVIHUUHG IURP WKH SURGXFW
OHYHO WR WKH PDUNHW�FOLHQW OHYHO� 7KHUH LV D FRQVHTXHQW SXVK IRU FRPSDQLHV WR
EHFRPH PRUH PDUNHW�RULHQWHG�

7KH HPHUJLQJ YLVLRQ RI WKH VXFFHVVIXO SKDUPDFHXWLFDO FRPSDQ\ LV D ILUP WKDW
YDULDELOLVHV LWV UHVHDUFK FRVWV E\ H[WHUQDOO\ DFTXLULQJ DFWLYH FRPSRXQGV DQG PROHFXOHV DQG
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WKDW UHGXFHV WKH FRVWV RI SURGXFWLRQ DV D UHVXOW RI WKH LQFUHDVHG HIILFLHQF\ RI PRGHUQ
FRPSRXQGV� WKDW UHTXLUH IHZHU UDZ PDWHULDOV�

'HFUHDVHG UHVHDUFK DQG SURGXFWLRQ H[SHQVHV UHOHDVH IXQGV� DQG DOORZV PDQDJHUV WR
IRFXV RQ GHYHORSPHQW� PDUNHWLQJ DQG GLVWULEXWLRQ� ,Q SDUWLFXODU� WKH WKLUG VWDJH RI FOLQLFDO
WULDOV DSSHDU WR EH WKH PRVW FULWLFDO LQ WHUPV RI LUUHYHUVLEOH LQYHVWPHQW GHFLVLRQV�

,W LV DW WKLV OHYHO WKDW PDQDJHULDO IOH[LELOLW\ DVVXPHV D UROH RI
IXQGDPHQWDO LPSRUWDQFH� 7KH PRVW VLJQLILFDQW LQYHVWPHQW QHFHVVDU\ IRU WKH
ODXQFK RI D SURGXFW LV PDLQO\ FRPSRVHG RI WKH FOLQLFDO WULDOV� 2QO\ E\ GRLQJ
H[WHQVLYH FOLQLFDO WULDOV FDQ D FRPSDQ\ UHFHLYH DXWKRUL]DWLRQ IURP WKH )'$
RU (0($ WR EULQJ WKH SURGXFW WR WKH PDUNHW� 7KHVH FOLQLFDO WULDOV UHTXLUH� RQ
WKH DYHUDJH� IURP RQH WR ILYH \HDUV RI IL[HG LQYHVWPHQWV� 'XULQJ WKH WULDOV�
WKH SURGXFW ZLOO EH DGPLQLVWHUHG WR WKRXVDQGV RI SDWLHQWV� DW WKH FRVW RI
EHWZHHQ ����� WR ������ GROODUV SHU SDWLHQW� 7KH ODVW VWDJH RI FOLQLFDO WULDOV LV
UHVSRQVLEOH IRU PRUH WKDQ ��� RI WKH WRWDO FRVWV RI SURGXFW DV WKH IROORZLQJ
7DEOH � FOHDUO\ VKRZV�

7DEOH �� (IILFLHQF\ RI WKH GUXJ GHYHORSPHQW SURFHVV� ����

6WDJH 3UHFOLQLFDO &OLQLFDO VWXGLHV )'$ 7RWDO

6WXGLHV 3� 3� 3� 5HYLHZ

$YJ� 'XUDWLRQ

�\V�

��� � � � ������� �����

� VXFFHVV DW

HDFK VWDJH

������ ��� ��� ��� ��� �������

$YJ� &RVW SHU

VWDJH ��P�

� �� �� ��� �� ���

6RXUFH� 'DWDPRQLWRU� /HKPDQ %URWKHUV ¶1HZ 'UXJ 'LVFRYHU\ 7HFKQRORJLHV· �����

:H FDQ IXUWKHU FRQVLGHU WKDW WKH WKLUG VWDJH RI FOLQLFDO WULDOV LV HYHQ
PRUH FULWLFDO LQ WKDW LW UHTXLUHV DQ DFFXUDWH HYDOXDWLRQ RI WKH DIWHU ODXQFK
RSWLRQV� $V D PDWWHU RI IDFW� DIWHU WKH LQLWLDO ODXQFK� XVXDOO\ LQ RQH
JHRJUDSKLFDO ORFDWLRQ� WKH FRPSDQ\ PLJKW GHFLGH WR VHHN IRU IXUWKHU SURGXFW
DSSURYDO� DV ZHOO DV IRU ZLGHQLQJ WKH EUHDGWK LQGLFDWLRQV IRU ZKLFK WKH
SURGXFW LV OLFHQVHG� WKXV H[SDQGLQJ WKH LQLWLDO PDUNHW VL]H �IRU H[DPSOH�
PDQ\ FRPSDQLHV VHHN WR LQFUHDVH WKH SDWHQW OLIHWLPH E\ SURGXFLQJ QHZ
YHUVLRQV RI WKH SURGXFW��

7R WKLV UHJDUG LW LV ZRUWK QRWLFLQJ WKDW RSWLPL]DWLRQ RI SURGXFW ODXQFK PXVW EH VHHQ
DV D PHDQV RI LQFUHDVLQJ FRVW HIILFLHQF\ LQ 5	' DQG PD[LPL]LQJ WKH UHWXUQV RQ QHZ
SURGXFWV� WKHUHIRUH LPSURYLQJ WKH 5HYHQXHV�5	' H[SHQVH UDWLR�

/DVWO\� WKH WUHQG WRZDUGV WKH PD[LPL]DWLRQ RI 5	' UHWXUQV WKURZV D
QHZ OLJKW WR WKH LVVXH RI SDWHQW H[SLU\ DQG JHQHULF FRPSHWLWLRQ DQDO\VLV�
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�� ´7KH YDOXH RI DOOHUJ\µ� WKH LQWHUDFWLRQ EHWZHHQ 1HZSUR[ DQG
0LQSUR[

6FKHULQJ 3ORXJK KDV SURGXFHG IRU DSSUR[LPDWHO\ WHQ \HDUV WKH ZHOO�
NQRZQ DQWL�KLVWDPLQH SURGXFW� &ODULWLQ� 'XH WR WKH VXFFHVV RI WKLV SURGXFW�
WKH FRPSDQ\ HQMR\V D YHU\ VWURQJ LPDJH HVSHFLDOO\ LQ WKH DUHD RI DQWL�
KLVWDPLQH SURGXFWV�

6LQFH &ODULWLQ
V SDWHQW ZLOO VKRUWO\ H[SLUH� WKH FRPSDQ\ LV FXUUHQWO\
RFFXSLHG ZLWK SUHSDULQJ D QHZ SURGXFW WKDW ZLOO EH DEOH WR VXSSODQW
&ODULWLQ
V UROH DV D PDMRU VRXUFH RI WKH JURXS
V SURILWV�

7KLV LV WKH FRQWH[W LQ ZKLFK WKH FRPSDQ\� LQ WKH HDUO\ ����
V� VWDUWHG WKH
GHYHORSPHQW RI 1HZSUR[� 7KH NH\ FKDUDFWHULVWLFV RI 1HZSUR[ DUH�

� LW XVHV WKH VDPH PROHFXOH DV &ODULWLQ� /RUDWDGLQH� VR WKDW 6FKHULQJ
3ORXJK FDQ WDNH DGYDQWDJH RI WKH SRVLWLYH EUDQG LPDJH FRQVWUXFWHG
RYHU WKH \HDUV E\ WKH VXFFHVV RI &ODULWLQ� ZLWK QRWDEOH DGYDQWDJHV
HVSHFLDOO\ LQ WKH XSWDNH SKDVH RI WKH SURGXFW�

� LW IRFXVHV RQ $VWKPD� D WKHUDSHXWLF DUHD ZLWK QRWDEOH JURZWK
SRWHQWLDO� $V D PDWWHU RI IDFW WKH FRPSDQ\ FDQ H[SHFW JURVV HDUQLQJV
DURXQG RQH ELOOLRQ GROODUV ZLWKLQ ILYH \HDUV IURP WKH SURGXFW ODXQFK�

1HZSUR[ LV� WKHUHIRUH� D OHDGLQJ SURGXFW IRU 6FKHULQJ 3ORXJK� DQG ZLOO
XQGHUSLQ WKH FRPSDQ\
V GHYHORSPHQW VWUDWHJ\ IRU WKH QH[W GHFDGH�
1HZSUR[� KRZHYHU� SRVHV WZR EDVLF SUREOHPV�

7KH ILUVW SUREOHP LV RI D PDUNHWLQJ QDWXUH� $OWKRXJK WKH SURGXFW
FRQWDLQV WKH VDPH PROHFXOH DV &ODULWLQ� WKH FRPSDQ\ GRHV QRW KDYH
VLJQLILFDQW H[SHULHQFH LQ WKH SDWKRORJLFDO DUHD RI $VWKPD �FXUUHQWO\� *OD[R
:HOOFRPH DQG $VWUD DUH WKH PDMRU FRPSHWLWRUV ZLWK VLJQLILFDQW H[SHULHQFH LQ
WKH DUHD RI DQWL�DVWKPD PHGLFLQHV�� 0RUHRYHU� SK\VLFLDQV DUH ZHOO DZDUH RI
WKH VXEVWDQWLDO GLIIHUHQFHV EHWZHHQ DQWL�KLVWDPLQHV DQG DQWL�DVWKPD
PHGLFLQHV�

$V D FRQVHTXHQFH� 6FKHULQJ 3ORXJK LV IDFHG ZLWK WKH FKDOOHQJH RI
EULGJLQJ WKH �FXOWXUDO JDS� EHWZHHQ &ODULWLQ DQG 1HZSUR[ VR DV WR FRQYLQFH
SK\VLFLDQV WKDW 6FKHULQJ 3ORXJK
V SDVW VXFFHVV LQ WKH DUHD RI DQWL�KLVWDPLQHV
LV RI VLJQLILFDQW YDOXH IRU D VXFFHVVIXO SHQHWUDWLRQ RI WKH DQWL�DVWKPD PDUNHW
QLFKH�

6FKHULQJ 3ORXJK LGHQWLILHV WKH IROORZLQJ NH\ VXFFHVV IDFWRUV LQ WKH DUHD
RI DQWL�DVWKPD PHGLFLQHV�

� SRLQWLQJ RXW WKH OLQN EHWZHHQ DOOHUJ\ DQG $VWKPD�
� GHYHORSLQJ D ZLGH SRUWIROLR RI SURGXFWV�
� PDQDJLQJ DFWLYHO\ WKH SURGXFWV· OLIH F\FOH�
� EHLQJ VWURQJO\ FRPPLWWHG RQ GLVWULEXWLRQ�
� GHHSHQLQJ WKH LQWHUDFWLRQ ZLWK FXVWRPHUV DQG RSLQLRQ OHDGHUV�
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7KH VHFRQG SUREOHP LV UHODWHG WR WKH OHQJWK UHTXLUHG E\ WKH )'$ DQG
(0($ IRU WKH H[SHULPHQWDWLRQ SURJUDP� 7KH FRPSDQ\ LV UHTXLUHG WR
FRQGXFW WHVWV RQ DSSUR[LPDWHO\ ������ SDWLHQWV� DW D FRVW RI QHDUO\ �����
GROODUV SHU SDWLHQW� 7KH FRPSDQ\ H[SHFWV WKH WHVWV WR WDNH IRXU \HDUV�
EHJLQQLQJ LQ �����

7KH WRWDO LQYHVWPHQW LQ FOLQLFDO WULDOV FDQ EH GLYLGHG DV IROORZV� 7KH ILUVW
DQG VHFRQG VWDJHV RI FOLQLFDO WULDOV DUH PDLQO\ EDVHG RQ KHDOWK\ YROXQWHHUV �SHRSOH
QRW VXIIHULQJ IURP DQ\ SDWKRORJ\�� DQG DUH DLPHG DW DQDO\]LQJ WKH WROHUDELOLW\
RI WKH SURGXFW IRU WKH KXPDQ ERG\� 7KH WKLUG VWDJH RI FOLQLFDO WULDOV LV DGGUHVVHG

WR SDWLHQWV VXIIHULQJ IURP WKH VSHFLILF SDWKRORJ\� DQG DLPHG DW DVVHVVLQJ WKH
WKHUDSHXWLF SURSHUWLHV RI WKH QHZ FRPSRXQG�

7KH SUHVHQW YDOXH RI WKH WRWDO LQYHVWPHQW� DOVR FRQVLGHULQJ VWUXFWXUDO
IL[HG FRVWV� DPRXQWV WR DSSUR[LPDWHO\ ��� PLOOLRQ GROODUV�

,W LV LQ WKLV FRQWH[W WKDW WKH LVVXH RI LUUHYHUVLEOH LQYHVWPHQWV DVVXPHV
FULWLFDO LPSRUWDQFH� $V D PDWWHU RI IDFW� 63 PLJKW EH EHWWHU RII SRVWSRQLQJ
WKH WKLUG VWDJH RI LQYHVWPHQW LQ FOLQLFDO WULDOV� FRQGLWLRQLQJ LW WR WKH SRVLWLYH
HYROXWLRQ RI WKH NH\ YDOXH GULYHUV�

$ORQJ WKHVH OLQHV� WKH VWURQJ FRPPLWPHQW RI WKH FRPSDQ\ WR LWV QHZ
SURGXFW LV KLJKOLJKWHG E\ WKH ZRUGV RI RQH RI 1HZSUR[
V JUHDWHVW
VXSSRUWHUV� ´2XU FRPSHWLWLRQ RZQV WKH DVWKPD PDUNHW WRGD\� :H QHHG D FRPPLWWHG
LQYHVWPHQW LQ HYHU\ PDUNHW WR SUHSDUH D IRXQGDWLRQ IRU VXFFHVV� 7KLV PHDQV DGYRFDWH
PHHWLQJV� SK\VLFLDQ ODXQFK PHHWLQJV DQG RWKHU VHUYLFH RIIHULQJV QHHG WR EH LPSOHPHQWHG� $OO
FRPSRQHQWV RI WKH SURPRWLRQDO PL[ QHHG WR EH HPSOR\HG� 7KLV LV D QHZ PDUNHW� QRW D OLQH
H[WHQVLRQµ�

2QH IHDVLEOH DQVZHU WR WKH DERYH WZR SUREOHPV OLHV LQ 0LQSUR[� D
SURGXFW GHVLJQHG WR WUHDW QDVDO FRQJHVWLRQ GXH WR DOOHUJLHV� 0LQSUR[ UHTXLUHV
IDLUO\ FRQWDLQHG IL[HG FRVWV� 7KH H[SHULPHQWDWLRQ SKDVH ZLOO UHTXLUH WHVWV RQ
����� SDWLHQWV DW WKH FRVW RI DSSUR[LPDWHO\ ����� GROODUV SHU SDWLHQW� DQG
UHTXLUHV DQ H[SHULPHQWDWLRQ SHULRG RI MXVW D IHZ PRQWKV�

:LWK UHJDUG WR WKH ILUVW SUREOHP DVVRFLDWHG ZLWK WKH 1HZSUR[ SURMHFW�
0LQSUR[ LV SUHVHQWHG DV WKH �EULGJH� WKDW OLQNV DOOHUJLHV ZLWK DVWKPD� $ORQJ WKHVH
OLQHV� WKH FRPSDQ\ ZLOO HPSKDVL]H WKDW DVWKPD LV QRWKLQJ PRUH WKDQ WKH UHVXOW RI D
SRRUO\ FXUHG� RU DQ LQFXUDEOH DOOHUJ\� ,Q WKLV ZD\� 0LQSUR[ LV WKH PHFKDQLVP
WKURXJK ZKLFK 6FKHULQJ 3ORXJK FDQ PDQDJH WKH WUDQVLWLRQ SKDVH EHWZHHQ
WKH WZR SDWKRORJLHV�

7KH PHVVDJH WKDW 6FKHULQJ 3ORXJK FRQYH\V LV� ´63 FRXOG XVH RXU &ODULW\QH
DQG 0LQSUR[ SURGXFWV WR WKH EHQHILWV RI 1HZSUR[� &RVWV RI DVWKPD WKHUDS\ DUH PXFK
KLJKHU LI FRPRUELG SDWLHQWV DOOHUJ\ V\PSWRPV DUH OHIW XQWUHDWHG RU SRRUO\ WUHDWHG� $OOHUJ\
V\PSWRPV DUH DVWKPD FRVW GULYHUV� :H ZLOO EH DEOH WR WUHDW WKH XSSHU DQG ORZHU DLUZD\
GLVRUGHUV ZLWK RXU SURGXFWV�µ

,Q WHUPV RI WKH GLUHFWLRQV IRU WKH XVDJH RI 0LQSUR[� WKH PHVVDJHV WKDW
OLQN &ODULWLQ DQG 0LQSUR[ DUH HORTXHQW� ´&ODULW\QH� ILUVW OLQH V\PSWRP� UHOLHI IRU
DOOHUJLF UKLQLWLV DQG XUWLFDULD� 0LQSUR[� ZKHQ QDVDO V\VWHP DUH SUREOHPDWLF� DGG RQ
0LQSUR[µ�

5HJDUGLQJ 1HZSUR[
V VHFRQG SUREOHP� 0LQSUR[ UHSUHVHQWV DQ
LPSRUWDQW PDUNHW WHVW WR YHULI\ WKH VDOHV SRWHQWLDO RI 1HZSUR[� LQ WKDW LW
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SURYLGHV DQ LPSRUWDQW VRXUFH RI GDWD IRU IRUHFDVWLQJ 1HZSUR[ SRWHQWLDO
VDOHV�

�� 7KH SURMHFW VWUXFWXUH DQG WKH IOH[LELOLW\ RSWLRQ

,Q WHUPV RI HYDOXDWLRQ PRGHO� WKH DGRSWLRQ RI WKH 139 UXOH IRU
1HZSUR[ ZRXOG LPSOLFLWO\ DVVXPH WKDW WKH GHFLVLRQ VKRXOG EH PDGH �QRZ RU
QHYHU�� ZLWKRXW FRQWHPSODWLQJ� KRZHYHU� WKH SRVVLELOLW\ RI SRVWSRQLQJ VRPH
VWDJHV RI WKH FOLQLFDO WULDOV�

,Q RUGHU WR DFFRXQW IRU WKH UROH RI IOH[LELOLW\� WKH YDOXH RI WKH
LQYHVWPHQW SRVWSRQHG PXVW EH VHHQ DV D ´SULFHµ WR EH SDLG WR FRQFOXGH WKH
LQYHVWPHQW SURJUDP� DQG JHW WKH EHQHILWV RI WKH PDUNHW XSVLGH SRWHQWLDO� 7R
WKLV UHJDUG LW LV ZRUWK QRWLFLQJ WKDW WDUJHW HOXFLGDWLRQ SURMHFWV ZKLFK DUH QRW
GHYHORSHG IXUWKHU VKRXOG QRW QHFHVVDULO\ EH VHHQ DV ZDVWHG H[SHQGLWXUH DV
WKH\ KDYH WKH SRWHQWLDO WR EH UHLQYHVWLJDWHG DW D ODWHU VWDJH ZKHQ PDUNHW
FRQGLWLRQV DQG HQDEOLQJ WHFKQRORJLHV PD\ PDNH LW D PRUH IDYRUDEOH RSWLRQ�

,Q OLJKW RI WKH DERYH LQIRUPDWLRQ� ZH FDQ GHILQH ZLWK SUHFLVLRQ WKH
HQWLUH VWUXFWXUH RI WKH SURMHFW� DQG LGHQWLI\ WKH IOH[LELOLW\ RSWLRQ�

8QGHU XQFHUWDLQW\� ZH DVVXPH WKDW 0LQSUR[ HYROYHV VWRFKDVWLFDOO\ DQG
WKDW 1HZSUR[ PDUNHW SRWHQWLDO LV EDVHG RQ 0LQSUR[ UHVXOWV VR WKDW 63 PLJKW
EH EHWWHU ZDLWLQJ UDWKHU WKDQ ODXQFKLQJ 1HZSUR[ LQ ����� 7KHUHIRUH� WKH
XQFHUWDLQW\ RYHU 1HZSUR[ PDNHV YDOXDEOH WKH PDQDJHULDO IOH[LELOLW\ WR
SRVWSRQH WKH ODXQFK�

7R WKLV UHJDUG ZH DOVR DVVXPH WKDW WKH GHFLVLRQ WR LQYHVW LQ 0LQSUR[
IROORZV WKH ´QRZ RU QHYHUµ UXOH VR WKDW LW LV HLWKHU ODXQFKHG LQ ���� RU
GHILQLWHO\ DEDQGRQHG�

)LJXUH � VKRZV WKH SURMHFW VWUXFWXUH WKDW FRQVLGHUV WKH IOH[LELOLW\ RSWLRQ�
,Q ����� 6FKHULQJ 3ORXJK EHJLQV FOLQLFDO WHVWV RI 1HZSUR[� ,Q WKH VDPH

\HDU� WKH FRPSDQ\ FRQFOXGHV WKH WHVWV RQ 0LQSUR[ DQG ODXQFKHV LW�
$W WKH HQG RI ����� 6FKHULQJ 3ORXJK ZLOO KDYH DYDLODEOH WZR \HDUV RI

REVHUYDWLRQV UHVXOWLQJ IURP WKH 0LQSUR[ ODXQFK� 6WDUWLQJ IURP WKDW WLPH� WKH
FRPSDQ\ ZLOO EHJLQ DVVHVVLQJ WKH RSSRUWXQLW\ WR LQYHVW LQ WKH WKLUG VWDJH RI
FOLQLFDO WULDOV RI 1HZSUR[�

$V D FRQVHTXHQFH� WKH ZKROH SURMHFW HQWDLOV D UHDO RSWLRQ� UHSUHVHQWHG E\ WKH
SRVVLELOLW\ WR SRVWSRQH WKH LQYHVWPHQW UHTXLUHG IRU WKH WKLUG VWDJH RI WKH FOLQLFDO WULDOV DQG
WDNH WKH GHFLVLRQ EDVHG RQ WKH QHZ PDUNHW LQIRUPDWLRQ GXH WR 0LQSUR[� VXFK DQ RSWLRQ
DOORZV 63 WR FRQGLWLRQ LUUHYHUVLEOH FDSLWDO LQYHVWPHQWV WR WKH SRVLWLYH HYROXWLRQ RI WKH
FULWLFDO GHFLVLRQ PDNLQJ YDULDEOHV�

7R HYDOXDWH WKH RSWLRQ WR LQYHVW LQ 1HZSUR[� ZH ZLOO DVVXPH DQ LQILQLWH�
WLPH KRUL]RQ�
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)LJXUH �� 7KH SURMHFW·V VWUXFWXUH

�� 7KH UHIHUHQFH PRGHO� '\QDPLF 2SWLPL]DWLRQ

/HW 1 EH WKH JURVV YDOXH LQ ���� RI WKH H[SHFWHG FDVK LQIORZV IURP
0LQSUR[� /HW 9 EH WKH JURVV YDOXH RI WKH FDVK IORZV IURP 1HZSUR[ �9 DQG
1 DUH JURVV RI IL[HG LQYHVWPHQWV� FRPSULVHG PDLQO\ RI FOLQLFDO WHVWLQJ DQG
VWUXFWXUDO IL[HG FRVWV�� ZKRVH YDOXHV DUH UHSUHVHQWHG E\ �FRPSDUH WDEOH � DQG
WDEOH ���

9  �� 1 ���

7KH FRPSDQ\� WKHUHIRUH� HVWLPDWHV WKDW WKH PDUNHW YDOXH RI 1HZSUR[ LV
HTXDO WR WHQ WLPHV WKH PDUNHW YDOXH RI 0LQSUR[� 7KLV LV MXVWLILHG E\ WZR
FRQVLGHUDWLRQV� D� WKH OLQN EHWZHHQ WKH WZR SURGXFWV H[SODLQHG LQ SDUDJUDSK
���� E� WKH DVVXPSWLRQ WKDW WKH VWUXFWXUH RI WKH DQQXDO FRVWV �FRVWV RI JRRGV
VROG� VDOHV DQG GLVWULEXWLRQ H[SHQVHV� SURPRWLRQDO FRVWV� RI WKH WZR SURGXFWV
LV VLPLODU� DV VKRZQ E\ FRPSDULQJ WDEOHV ��� DQG ����

/HW )�9� EH WKH PDUNHW YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\ LQ
1HZSUR[� ,Q WKLV FDVH� )�9� EHFRPHV WKH REMHFWLYH IXQFWLRQ WR PD[LPL]H LQ
RUGHU WR HYDOXDWH WKH IOH[LELOLW\ RSWLRQ XQGHU WKH K\SRWKHVLV RI DFWLYH
PDQDJHPHQW� ZKHUH��

                                                  
� 7KH IROORZLQJ PRGHO LV WDNHQ IURP $� .� 'L[LW DQG 5� 6� 3LQG\FN� ´,QYHVWPHQW

8QGHU 8QFHUWDLQW\µ� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� ����� S� ��� �����

���� ���� ���� ���� ���� ����

)LUVW DQG VHFRQG VWDJHV

RI FOLQLFDO WULDOV

/DXQFK RI 0LQSUR[

���� ���� ���� ���� ���� ����

?

%HJLQQLQJ RI
“ WLPLQJ WR LQYHVW” in WKH WKLUG

VWDJH RI FOLQLFDO WULDOV

/DXQFK RI 1HZSUR[

1(:352;

0,1352;

$YDLODELOLW\ RI

UHOLDEOH GDWD RQ 0LQSUR[



110

[ ]T
T eIVEVF ρ−−= )(max)( ���

ZKHUH�
7  XQNQRZQ IXWXUH WLPH WR LQYHVW
ρ  ULVN�DGMXVWHG GLVFRXQW UDWH
(  H[SHFWHG YDOXH
,  LQYHVWPHQW UHTXLUHG WR VXSSRUW WKH WKLUG SKDVH RI FOLQLFDO WULDOV

7KH PD[LPL]DWLRQ RI )�9� UHIHUV WR WKH %HOOPDQ HTXDWLRQ�
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ZKHUH�
X  FRQWURO YDULDEOH
π  LPPHGLDWH SURILW IORZ
ρ  ULVN�DGMXVWHG GLVFRXQW UDWH
(  H[SHFWHG YDOXH

7KH DERYH V\PEROV PXVW EH LQWHUSUHWHG DV IROORZV�
$V IDU DV WKH FRQWURO YDULDEOH ´Xµ LV FRQFHUQHG� WKLV LV D VFDODU ELQDU\

YDULDEOH ZKLFK UHSUHVHQWV ´ZDLWLQJµ LI 63 GHFLGHV WR SRVWSRQH WKH
LQYHVWPHQW GHFLVLRQ� DQG ´LQYHVWLQJµ LI 63 ILQGV LW FRQYHQLHQW WKH LPPHGLDWH
H[HUFLVH RI WKH LQYHVWPHQW RSSRUWXQLW\�

$V D FRQVHTXHQFH� WKH LPPHGLDWH SURILW IORZ� π� PXVW EH FRQVLGHUHG DV
� LI WKH ILUP SRVWSRQHV WKH LQYHVWPHQW� DQG �9�,� LI WKH FRPSDQ\ GHFLGHV WR
LQYHVW�

,Q FRQWLQXRXV WLPH� HTXDWLRQ ��� EHFRPHV�

[ ]
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/HW·V VXSSRVH WKDW 9 HYROYHV DFFRUGLQJ WR WKH IROORZLQJ JHRPHWULF
%URZQLDQ PRWLRQ�

VdzVdtdV σα += ���
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ZKHUH�
α = GULIW UDWH
σ  VWDQGDUG GHYLDWLRQ RI SHUFHQWDJH FKDQJHV LQ 9� GHWHUPLQHG H[RJHQRXVO\
G]  LQFUHPHQW RI D :LHQHU SURFHVV� ZLWK ε UDQGRP YDULDEOH QRUPDOO\ GLVWULEXWHG DQG

VWDQGDUGL]HG

*LYHQ WKH H[SUHVVLRQ ���� ��� FDQ EH VROYHG E\ UHIHUULQJ WR ,WR·V /HPPD�

dt)V(''F2V2
2

1dt)V('VF)dF(E σ+α= ���

7KXV� ��� EHFRPHV�

{ })(''22
2

1)('),,(max),( VFVVVFtu
t

V
tu

tVF σαπρ ++= ���

7KLV IRUPXODWLRQ RI WKH %HOOPDQ HTXDWLRQ XQGHUOLQHV KRZ WKH
LQYHVWPHQW RSSRUWXQLW\ LV FRPSDUDEOH WR DQ DVVHW WKDW JHQHUDWHV D QRUPDO
UHWXUQ SHU XQLW RI WLPH HTXDO WR ρ)�9� W�� DQG ZKLFK LV HTXLYDOHQW WR WKH VXP
RI WKH WZR WHUPV SUHVHQW LQ WKH EUDFHV� WKH ILUVW� LGHQWLILDEOH E\ π� UHSUHVHQWV
WKH DVVHW
V LPPHGLDWH SD\RXW RU GLYLGHQG� ZKLOH WKH VHFRQG� WKDW VWDUWV IURP
α� LGHQWLILHV WKH DVVHW
V H[SHFWHG DSSUHFLDWLRQ RU FDSLWDO JDLQ� 7KHUHIRUH� WKH
WHUP RQ WKH ULJKW RI HTXDWLRQ ��� LGHQWLILHV WKH WRWDO H[SHFWDWLRQ RI WKH DVVHW
UHWXUQ SHU XQLW RI WLPH�

7KH UHIHUHQFH WR WKH FRQWURO YDULDEOH ´Xµ� WKDW ZH XVH WR PD[LPL]H WKH
REMHFWLYH IXQFWLRQ� VHUYHV WR LQGLFDWH WKDW WKH SURMHFW LV PDQDJHG LQ DQ
RSWLPDO ZD\� FRQVLGHULQJ DW WKH VDPH WLPH ERWK WKH LPPHGLDWH SURILW
RSSRUWXQLWLHV DQG WKH JURZWK H[SHFWDWLRQV RI WKH SURMHFW
V YDOXH�

(TXDWLRQ ��� LPSOLHV DOVR WKDW WKHUH ZLOO EH FULWLFDO YDOXHV RI 9� UHIHUUHG
WR DV 9� WKDW LGHQWLI\ WKH ERXQGDU\ EHWZHHQ WZR UHJLRQV� 2Q WKH RQH VLGH
�9�9�� WKHUH ZLOO EH WKRVH YDOXHV IRU ZKLFK SRVWSRQLQJ WKH LQYHVWPHQW LV
RSWLPDO �&RQWLQXDWLRQ UHJLRQ�� RQ WKH RWKHU VLGH �9!9� WKHUH DUH YDOXHV RI 9
IRU ZKLFK WKH FRPSDQ\ ZRXOG EH EHVW RII WR LPPHGLDWHO\ H[HUFLVH WKH
LQYHVWPHQW RSSRUWXQLW\ �6WRSSLQJ UHJLRQ��

,W·V ZRUWK UHPLQGLQJ WKDW WKH RSSRUWXQLW\ WR LQYHVW LQ WKH WKLUG VWDJH RI
FOLQLFDO WULDOV FDQ EH H[HUFLVHG LQ DQ\ PRPHQW DIWHU ����� ZKHQ WKH ILUVW
UHOLDEOH UHVXOWV RQ 0LQSUR[ DUH DYDLODEOH�

,Q RWKHU ZRUGV� ��� �DQG WKHUHIRUH DOO WKH IRUPXODV WKDW GHULYH IURP LW�
UHIHUV WR WKH SHULRG WKDW VWDUWV WZR \HDUV DIWHU WKH ODXQFK RI 0LQSUR[� $V D
PDWWHU RI IDFW� LW·V RQO\ IURP ���� WKDW 63 FDQ ´DFTXLUHµ WKH PDUNHW SRWHQWLDO
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RI 1HZSUR[ E\ SD\LQJ WKH ´SULFHµ UHSUHVHQWHG E\ WKH LQYHVWPHQW QHHGHG WR
H[HFXWH WKH WKLUG VWDJH RI FOLQLFDO WULDOV�

,I WKH WLPH KRUL]RQ LV LQILQLWH� π, α� DQG σ DUH LQGHSHQGHQW RI W�







 σ+α+π=ρ )V(''F2V2
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u
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6LQFH WKH LQYHVWPHQW RSSRUWXQLW\� )�9�� SURGXFHV QR FDVK IORZ XS WR
WKH WLPH WKH WKLUG VWDJH RI FOLQLFDO WULDOV LV XQGHUWDNHQ� WKH UHWXUQ IURP
KROGLQJ WKH DVVHW LV HTXDO WR LWV FDSLWDO DSSUHFLDWLRQ�

7KHUHIRUH� LQ WKH FRQWLQXDWLRQ UHJLRQ HTXDWLRQ ��� EHFRPHV D
GLIIHUHQWLDO HTXDWLRQ ZLWK 9 DV WKH LQGHSHQGHQW YDULDEOH�

0)()(2
1 '''22 =−+ FVVFVFV ρασ ���

,Q DGGLWLRQ� )�9� KDV WR VDWLVI\ WKH IROORZLQJ ERXQGDU\ FRQGLWLRQV�

)���  � ����

)�9�  9�, ����

)·�9�  � ����

ZKHUH 9 UHSUHVHQWV WKH PLQLPXP YDOXH RI 9 IRU ZKLFK LW LV FRQYHQLHQW
WR LQYHVW LPPHGLDWHO\� LQ WKH FDVH RI WKH FOLQLFDO WHVWLQJ� WKLV PHDQV
FRPSOHWLQJ WKH H[SHULPHQWDWLRQ SURJUDP DQG H[HFXWLQJ WKH ILQDO WZR
LQYHVWPHQW LQVWDOOPHQWV�

7KH FRQGLWLRQ H[SUHVVHG E\ HTXDWLRQ ���� LV EDVHG RQ WKH ORJLF WKDW LI
WKH YDOXH RI WKH LQYHVWPHQW EHFRPHV ]HUR� WKHUH DUH QRW RWKHU SRVVLEOH
DFWLRQV� (FRQRPLFDOO\� WKLV LV MXVWLILHG E\ WKH IDFW WKDW LI WKH JURVV YDOXH RI
WKH SURMHFW �QRW FRQVLGHULQJ WKH IL[HG LQYHVWPHQWV LQ FOLQLFDO WULDOV�
DSSURDFKHV ]HUR� WKHQ WKH SURMHFW VKRXOG EH FHUWDLQO\ VWRSSHG�

(TXDWLRQ ���� LV UHIHUUHG WR DV YDOXH�PDWFKLQJ FRQGLWLRQ� )RU WKH YDOXH
RI 9 IRU ZKLFK LW LV EHVW WR LQYHVW LPPHGLDWHO\� WKH YDOXH RI WKH LQYHVWPHQW
RSSRUWXQLW\ LV HTXDO WR WKH GLIIHUHQFH EHWZHHQ WKH JURVV SUHVHQW YDOXH RI WKH
LQYHVWPHQW DQG WKH LQLWLDO UHTXLUHG LQYHVWPHQW� (TXDWLRQ ���� GHVFULEHV WKH
VPRRWK SDVWLQJ FRQGLWLRQ� ,W HQVXUHV WKDW RQFH 9 LV GHWHUPLQHG� WKHUH DUH
QR EHWWHU LQYHVWPHQW SRVVLELOLWLHV WKDQ WKRVH GHULYHG IURP WKH UXOH RI
RSWLPDO LQYHVWPHQW IL[HG E\ HTXDWLRQ ����

,I HTXDWLRQV ���� DQG ���� GLG QRW KROG� WKHQ WKHUH ZRXOG EH YDOXHV RI 9
GLIIHUHQW IURP 9 WKDW ZRXOG DOORZ WKH RSSRUWXQLW\ WR IXUWKHU RSWLPL]H WKH
LQYHVWPHQW GHFLVLRQ�
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�� 7KH SUREOHP GDWD

7KH LQSXW GDWD IRU WKH FDOFXODWLRQ RI WKH H[SDQGHG YDOXH RI WKH SURMHFW
DUH OLVWHG EHORZ�

7KH FDOFXODWLRQ RI WKH SURMHFW YDOXH �9� LV GRQH HPSOR\LQJ D
GHWHUPLQLVWLF PHWKRG� ,Q WKLV FDVH� WKH SURMHFW YDOXH LV UHSUHVHQWHG E\ WKH
139 RI 1HZSUR[� 1H[W� WKH YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\ )�9� LV
FDOFXODWHG DFFRUGLQJ WR WKH '\QDPLF 2SWLPL]DWLRQ PHWKRG SUHVHQWHG LQ WKH
SUHFHGLQJ SDUDJUDSK�

7DEOH � VKRZV WKH 139 RI 1HZSUR[� 7KH FDOFXODWLRQ LV EDVHG RQ GDWD
SURYLGHG E\ WDEOH � DQG ��

7DEOH �� 1HZSUR[ GDWD

&RVW RI SURGXFW VROG DV � RI UHYHQXHV ���

6DOHV DQG 'LVWULEXWLRQ H[SHQVHV �86��PLOOLRQV� �����

3URPRWLRQ DV � RI UHYHQXHV ���

1HW ZRUNLQJ FDSLWDO 8QFKDQJHG

1R� RI SDWLHQWV QHHGHG IRU FOLQLFDO WULDOV ������

1R� RI \HDUV RI FOLQLFDO WULDOV �

&RVW RI FOLQLFDO SHU HDFK SDWLHQW �86�� �����

2WKHU FDSLWDO LQYHVWPHQW �86� PLOOLRQV� �� SHU \HDU

7DEOH �� )LQDQFLDO GDWD

)LQDQFLDO VWUXFWXUH ���� HTXLW\

63 V\VWHPDWLF ULVN �β�� ����

5LVN IUHH LQWHUHVW UDWH ��� ��

$YHUDJH PDUNHW UHWXUQ� ���

0DUNHW SUHPLXP IRU ULVN ��

��� � \HDU 7�%RQG WRWDO UHWXUQ

,W·V ZRUWK SRLQWLQJ RXW WKDW ZH DVVXPH WKDW UHYHQXHV DQG FDVK IORZV RI
1HZSUR[ ZLOO UHPDLQ DW WKH OHYHO DFKLHYHG LQ ���� IRU DOO WKH SHULRGV EH\RQG
LW� 7R WKLV UHJDUG� LQ ���� ZH FDOFXODWH D UHVLGXDO YDOXH RI WKH SURMHFW HTXDO
WR� �FDVK IORZ RI ���� � N�� ZKHUH N LV WKH GLVFUHWH�WLPH ULVN�DGMXVWHG
RSSRUWXQLW\ FRVW RI FDSLWDO�

7KH VDPH SURFHGXUH LV IROORZHG IRU 0LQSUR[� ZKRVH FDVK IORZV DUH
VXSSRVHG WR UHPDLQ FRQVWDQW DW WKH OHYHO DFKLHYHG LQ ����� 7KH UHVLGXDO
YDOXH LV FDOFXODWHG DV� �FDVK IORZ RI ���� � N��

7KH RSSRUWXQLW\ FRVW RI FDSLWDO FDQ EH GHWHUPLQHG IURP WDEOH ����
FRUUHFWHG IRU WKH 6FKHULQJ 3ORXJK
V V\VWHPDWLF ULVN IDFWRU�

                                                  
� 6HH DWWDFKPHQW �

� 6HH DWWDFKPHQW �



114

SPmSP
rk σφρ ,

+= ����

ZKHUH�

m

r
m

r

σ
φ

)( −
=

����

UHSUHVHQWV WKH PDUNHW SUHPLXP IRU ULVN� ZKHUHDV mSP,ρ UHSUHVHQWV WKH

FRHIILFLHQW RI FRUUHODWLRQ EHWZHHQ 63 VHFXULW\ DQG WKH ZKROH PDUNHW
SRUWIROLR�

6FKHULQJ 3ORXJK
V RSSRUWXQLW\ FRVW LV� WKHUHIRUH� HTXDO WR N  ������

7DEOH �� 139 RI 1HZSUR[

7DEOH �� 0LQSUR[ GDWD

5HYHQXHV �DV � RI 1HZSUR[� ���

&RVW RI SURGXFW VROG DV � RI UHYHQXHV ���

6DOHV DQG 'LVWULEXWLRQ H[SHQVHV �86��PLOOLRQV� ����

3URPRWLRQ DV � RI UHYHQXHV ���

1HW ZRUNLQJ FDSLWDO 8QFKDQJHG

1R� RI SDWLHQWV QHHGHG IRU FOLQLFDO WULDOV �����

1R� RI \HDUV RI FOLQLFDO WULDOV �

&RVW RI FOLQLFDO SHU HDFK SDWLHQW �86�� �����

2WKHU FDSLWDO LQYHVWPHQW �86� PLOOLRQV� �� SHU \HDU

�86� PLOOLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5HYHQXHV �0�
��� ��� ��� ��� ����  

&RSV ��� ��� ��� ��� ����  

'LVWULEXWLRQ 	 6DOHV �'6� ���� ���� ���� ���� ����  

3URPRWLRQ �352� ��� ��� ���� ���� ����  

*URVV FDVK IORZ �*&)� � � � � ���� ���� �� �� ��� ����

39�*&)� ��� ���

)LUVW DQG VHFRQG VWDJH 7KLUG VWDJH

&OLQLFDO WULDOV � ��� ���� ��

2WKHU &DSH[
�� �� ��� ���

&DSLWDO ,QYHVWPHQWV �&,� �� ���� ����� ���

39�&,� ��� ��� ���

139  39�*&)� � 39�&,� ���
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7DEOH �� 139 RI 0LQSUR[

7DEOH ��� VKRZV WKH FDOFXODWLRQ RI WKH 139 UHODWLYH WR 1HZSUR[�
5HJDUGLQJ 0LQSUR[� WKH LQSXW LV UHSRUWHG LQ WDEOH ���� 8VLQJ WKH RSSRUWXQLW\
FRVW N  ������ WDEOH ��� VKRZV WKH 139 FDOFXODWLRQ RI 0LQSUR[�

&RQVLGHULQJ WKH UHVXOW DFKLHYHG ZLWK WKH 139 DSSURDFK� LQ ���� 63 VKRXOG QHLWKHU
LQYHVW LQ 0LQSUR[ QRU LQ 1HZSUR[�

�� 7KH YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\

5HIHUULQJ WR HTXDWLRQ ���� OHW·V FRQVLGHU WKH IROORZLQJ LQSXW�

7DEOH �� ,QSXW

9  ��� 3UHVHQW YDOXH DW ���� RI H[SHFWHG FDVK IORZV GXH WR 1HZSUR[

,  ��� 9DOXH RI WKH FDSLWDO LQYHVWPHQW UHTXLUHG WR H[HFXWH WKH WKLUG VWDJH

RI WKH FOLQLFDO WULDOV RI 1HZSUR[ �VHH WDEOH ��

σ  ��� 6WDQGDUG GHYLDWLRQ RI 9� GHWHUPLQHG DV H[RJHQRXV�

ρ  ����� 5LVN DGMXVWHG GLVFRXQW UDWH� EDVHG RQ� ρ  OQ ���N�
α  ��� $YHUDJH SHUFHQWDJH JURZWK RI 9

δ  ρ�α  ���� 'LYLGHQG SDLG E\ WKH XQGHUO\LQJ DVVHW

$V IDU DV WKH VSHFLILF PHDQLQJ RI α DQG δ LV FRQFHUQHG� LW·V ZRUWK
PDNLQJ D SDUDOOHO ZLWK WKH ILQDQFLDO PDUNHWV� &RQVLGHULQJ WKH LQYHVWPHQW LQ D

                                                  
� 7KH DVVHVVPHQW RI YRODWLOLW\ LV QRW WKH REMHFW RI WKH SUHVHQW ZRUN� ,W·V MXVW WKH FDVH WR

VXJJHVW WKDW WKLV SDUDPHWHU FDQ EH FDOFXODWHG DV WKH VWDQGDUG GHYLDWLRQ RI WKH SHUFHQWDJH

FKDQJHV RQ WKH XQLWV VROG LQ WKH ODVW WKUHH \HDUV E\ WZR RI WKH 63 PDMRU FRPSHWLWRUV LQ WKH

DQWL�DVWKPD ILHOG� ZKLFK DUH *OD[R :HOOFRPH DQG $VWUD�

�86�PLOOLRQ� ���� ���� ���� ���� ���� ���� ���� ����

5HYHQXHV �0� �� �� �� �� ��� ��� ���  
&RSV �&236� ���� ���� ���� �� ��� ��� ���  
'LVWULEXWLRQ	6DOHV �'6� ����� ����� ����� ����� ����� ����� �����  
3URPRWLRQ �352� ���� �� ��� ��� ��� ��� ���  

*URVV FDVK IORZ �*&)� ����� ��� �� ��� ���� ���� ���� ���

39�*&)� ����

&OLQLFDO WULDOV ��
2WKHU &DSH[ ��

&DSLWDO ,QYHVWPHQWV �&,� ��

39�&,� ��

139 39�*&)� � 39�&,� ���
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VWRFN� ρ LV WKH WRWDO H[SHFWHG UHWXUQ IURP KROGLQJ LW� VXFK D UHWXUQ FDQ EH
VSOLW LQWR WZR GLIIHUHQW FRPSRQHQWV� ρ = α + δ� ZKHUH α UHSUHVHQWV WKH
H[SHFWHG FDSLWDO JDLQ� ZKHUHDV δ WKH GLYLGHQG \LHOG�

,I WKH GLYLGHQG ZHUH ]HUR� D FDOO RSWLRQ RQ WKH VWRFN ZRXOG QHYHU EH
H[HUFLVHG SULRU WR H[SLUDWLRQ� VLQFH WKH WRWDO UHWXUQ RI WKH DVVHW ZRXOG
FRLQFLGH ZLWK WKH SULFH PRYHPHQWV�

,I WKH GLYLGHQG ZHUH SRVLWLYH� NHHSLQJ WKH RSWLRQ DOLYH ZRXOG LPSO\ DQ
RSSRUWXQLW\ FRVW� UHSUHVHQWHG E\ WKH GLYLGHQG ORVW�

$GRSWLQJ WKH VDPH DSSURDFK WR LQYHVWPHQWV LQ UHDO DVVHWV� δ VWLOO

UHSUHVHQWV WKH RSSRUWXQLW\ FRVW RI SRVWSRQLQJ WKH GHFLVLRQ WR LQYHVW� 6XFK D FRVW PD\
FRLQFLGH� IRU LQVWDQFH� ZLWK WKH FDVK IORZ JHQHUDWHG E\ WKH SURMHFW �ZKLFK
ZRXOG EH ORVW LQ FDVH RI SRVWSRQHPHQW�� RU ZLWK DQ\ RWKHU SD\RXW �HYHQ
LQWDQJLEOH� GXH WR WKH SURMHFW�

7KHUHIRUH� LI δ ZHUH ]HUR� LW ZRXOG EH DOZD\V FRQYHQLHQW WR SRVWSRQH
WKH LQYHVWPHQW� ZKHUHDV DQ XQDFFHSWDEO\ KLJK δ ZRXOG PDNH WKH RSWLRQ WR
GHOD\ DOPRVW ZRUWKOHVV GXH WR WKH HOHYDWHG RSSRUWXQLW\ FRVW�

7KLV ZRXOG OHDG WR WKH VDPH UHVXOWV DV WKRVH UHVXOWLQJ IURP D WUDGLWLRQDO
139 DQDO\VLV� ZKHUH WKH GHFLVLRQ WR LQYHVW IROORZV WKH ´QRZ RU QHYHUµ UXOH�

,Q WKH IROORZLQJ SDUWV RI WKLV SDSHU ZH ZLOO DQDO\]H WKH VHQVLWLYLW\ RI
)�9� WR D FKDQJH LQ δ� DQG WKHUHIRUH LQ α�

,Q WKH FDVH RI 1HZSUR[� WKHVH FRQVLGHUDWLRQV H[SODLQ WKH IXQGDPHQWDO
DVVXPSWLRQ WKDW δ!��

$V IRU α� ZH FDQ UHIHU WR WKH DYHUDJH JURZWK RI UHYHQXHV� LQ D SHULRG RI
�� \HDUV�

,Q D ���\HDU SHULRG� WKH DYHUDJH JURZWK RI 1HZSUR[ FDQ EH FDOFXODWHG
DV IROORZV�

*LYHQ α� δ LV VLPSO\ GHILQHG DV δ = ρ−α  ����� $V IDU DV δ LV
FRQFHUQHG� LW·V ZRUWK PHQWLRQLQJ WZR DVSHFWV� )LUVW RI DOO WKH FDOFXODWLRQ RI δ
DVVXPHV WKDW α DQG ρ DUH NQRZQ� VHFRQGO\� δ PXVW EH LQWHUSUHWHG DV WKH
RSSRUWXQLW\ FRVW UHODWHG WR WKH FDVK IORZV ORVW GXH WR WKH GHFLVLRQ WR
SRVWSRQH WKH LQYHVWPHQW�

,Q RUGHU WR VDWLVI\ WKH ERXQGDU\ FRQGLWLRQ JLYHQ E\ HTXDWLRQ ����� WKH
VROXWLRQ PXVW WDNH WKH IRUP�

1
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6XEVWLWXWLQJ HTXDWLRQ ���� LQ HTXDWLRQ ��� DQG FRQVLGHULQJ WKH ERXQGDU\
FRQGLWLRQV ����� ���� H ���� ZH REWDLQ�
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%\ UHIHUULQJ WR WKH LQSXW UHSRUWHG LQ WDEOH �� WKH YDOXH RI WKH LQYHVWPHQW
RSSRUWXQLW\ )�9� LV HTXDO WR ����

&RQVLGHULQJ DQ LQFUHPHQWDO LQYHVWPHQW QHHGHG RI , ���� WKH YDOXH RI
WKH LQYHVWPHQW RSSRUWXQLW\ SOXV WKH LQYHVWPHQW UHTXLUHG �,�)�9�� H[FHHGV
WKH SUHVHQW YDOXH RI H[SHFWHG LQIORZV E\ DQ DPRXQW �29��

29  ��� � ��� ² ���  ��

ZKHUH 29 UHSUHVHQW WKH QHW RSWLRQ YDOXH�

��� &RPPHQWV RQ WKH UHVXOWV

)LUVW DQG IRUHPRVW� WKH WRWDO YDOXH RI WKH RSSRUWXQLW\ WR LQYHVW LQ
1HZSUR[ LV KLJKHU WKDQ WKH YDOXH REWDLQDEOH E\ IROORZLQJ D GHWHUPLQLVWLF
DSSURDFK� DQG WKH GLIIHUHQFH LV WKH YDOXH RI WKH RSWLRQ WR SRVWSRQH WKH
GHFLVLRQ WR LQYHVW�

6HFRQGO\� LW·V ZRUWK QRWLFLQJ WKDW WKH QHJDWLYH YDOXH RI WKH 139 RI
0LQSUR[ LV PRUH WKDQ FRPSHQVDWH E\ WKH YDOXH RI WKH RSSRUWXQLW\ WR LQYHVW
LQ 1HZSUR[�

7KLV RIIHUV DQ LPSRUWDQW QXPHULFDO VXSSRUW WR WKH PDUNHWLQJ VWUDWHJ\ RI
SUHVHQWLQJ 0LQSUR[ DV WKH EULGJH WKDW OLQNV DOOHUJ\ WR DVWKPD DQG� WKHUHIRUH�
DV WKH PHDQV IRU SUHSDULQJ WKH PDUNHW IRU 1HZSUR[�

6XFK D UHVXOW DOVR OHDGV WR PRGLI\ WKH LQYHVWPHQW UXOH� 8QGHU
XQFHUWDLQW\ �σ!�� WKH FRPSDQ\ VKRXOG LQYHVW LQ 0LQSUR[ LPPHGLDWHO\� DQG
VKRXOG ZDLW WR LQYHVW LQ 1HZSUR[ XQWLO 9 UHDFKHV D IORRU HTXDO WR 9 ����
ZKHUHDV DFFRUGLQJ WR WKH DVVXPSWLRQ WKDW σ � QHLWKHU 0LQSUR[ QRU
1HZSUR[ VKRXOG EH H[HUFLVHG�
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7KH PDS RQ LQYHVWPHQW GHFLVLRQV

7KH H[HUFLVH OHYHO RI 9  ��� LV WKH FRQVHTXHQFH RI FRQVLGHULQJ DQ
LQILQLWH KRUL]RQ IRU WKH GHFLVLRQ WR LQYHVW LQ 1HZSUR[�

7KLV VXJJHVWV WKDW 139 GRHV QRW FRQVLGHU WKH RSSRUWXQLW\ FRVW RI
LQYHVWLQJ WRGD\ UDWKHU WKDQ ZDLWLQJ� 7KLV RSSRUWXQLW\ FRVW LV JLYHQ E\ )�9��

:KHQ 9�9� LW IROORZV WKDW )�9� ! �9 � ,�� WKXV�

9 � , � )�9��

RU ��� � ��� � ���

:H FDQ FRQVLGHU , DQG )�9� DV WKH WZR FRPSRQHQWV RI WKH ´WRWDO FRVWµ
RI WKH SURMHFW ZKHUH , UHSUHVHQWV WKH ´H[SOLFLWµ FRVW DQG )�9� WKH ´LPSOLFLWµ
FRVW RU RSSRUWXQLW\ FRVW� 6LQFH WKH YDOXH RI WKH SURMHFW �9� LV OHVV WKDQ WKH
VXP �WKH WRWDO SURMHFW FRVW� RI WKH H[SOLFLW FRVW DQG WKH RSSRUWXQLW\ FRVW�
6FKHULQJ 3ORXJK VKRXOG SRVWSRQH WKH GHFLVLRQ WR LQYHVW LQ WKH WKLUG VWDJH RI
FOLQLFDO WULDOV�

��� 6HQVLWLYLW\ RI WKH UHVXOWV WR WKH PDLQ YDOXDWLRQ SDUDPHWHUV

$Q LQLWLDO VHQVLWLYLW\ DQDO\VLV VKRXOG EH FRQGXFWHG RQ σ� *UDSK � DQG
WKH UHODWLYH WDEOH � VKRZ WKH YDOXHV RI )�9� IRU YDULDWLRQV LQ YRODWLOLW\�

NEVER
INVEST

NPV

MINPROX

NEWPROX

INVEST
NOW

NEVER
INVEST

WAIT

UNTIL V=V*

Dyn . Opt .
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7DEOH �

*UDSK �

)RU YDOXHV RI σ HTXDO WR �� WKH YDOXH RI WKH LQYHVWPHQW RSSRUWXQLW\
HTXDOV WKH GLIIHUHQFH EHWZHHQ 9 DQG ,� ZKLFK FRQILUPV WKH 139 UXOH� )RU
LQFUHDVLQJ YDOXHV RI σ� )�9� DQG� WKHUHIRUH� 29� JURZ� 7KLV VKRZV WKDW WKH
YDOXH RI DQ\ UHDO RSWLRQ LV SURSRUWLRQDO WR WKH OHYHO RI XQFHUWDLQW\
�FDOFXODWLRQV DUH DYDLODEOH LQ DWWDFKPHQW ���

$QRWKHU DUHD RI DQDO\VLV KDV WR GR ZLWK WKH UHODWLRQVKLS EHWZHHQ )�9�
DQG δ� EDVHG RQ WDEOH �� DQG JUDSK ��

9 σ =0% σ =25% σ =35%
��� ��� ���� ����

��� �� ���� ����

��� �� ���� ����

��� ��� ����� �����

��� ��� ����� �����

Sensitivity of F(V) to volatility
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220 260 300 340 380

V

F(V)
σ =0%

σ =25%

σ =35%
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7DEOH ��

*UDSK �

*UDSK � VKRZV WKDW DV δ LQFUHDVHV� WKH H[SHFWHG JURZWK UDWH RI 9
GHFUHDVHV� DQG VR GRHV WKH H[SHFWHG JURZWK UDWH RI WKH RSWLRQ YDOXH�

8QGHU WKHVH FLUFXPVWDQFHV� SRVWSRQLQJ WKH LQYHVWPHQW EHFRPHV
FRVWOLHU� DQG PRUH FRQYHQLHQW WR H[HUFLVH WKH RSWLRQ WR LQYHVW HDUOLHU� VR WKDW
WKH FRPSDQ\ FDQ WDNH DGYDQWDJH RI WKH ´DFTXLVLWLRQµ RI 1HZSUR[ PDUNHW
�FDOFXODWLRQV DUH UHSRUWHG LQ DWWDFKPHQW ���

7KH DQDO\VLV RI 9 DV δ FKDQJHV LV RI JUHDW LQWHUHVW�
$V δ FKDQJHV� WKH FULWLFDO YDOXHV 9 FKDQJH LQ WKH VDPH ZD\ DV )�9�

GRHV� 6HH WDEOH �� DQG JUDSK ��

9 δ=5.2% δ=8.2% δ=11.2%
��� ���� ���� ����

��� ���� ���� ����

��� ����� ����� �����

��� ����� ����� �����

��� ����� ����� �����

Sensitivity of F(V) to delta

15.0

65.0

115.0

165.0

215.0

265.0

315.0

130 230 330 430 530

V

F(V)

δ=5.2%

δ=8.2%

δ=11.2
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7DEOH ��

*UDSK �

)URP JUDSK �� ZH VHH WKDW RWKHU WKLQJV EHLQJ HTXDO� DV δ LQFUHDVHV� 9
GHFUHDVHV DQG YLFHYHUVD�

7KH KLJKHU FDVK IORZV JHQHUDWHG E\ WKH XQGHUO\LQJ SURMHFW GLPLQLVK WKH
FULWLFDO YDOXHV RI 9 ZKLFK PDNHV LW FRQYHQLHQW WR H[HUFLVH WKH LQYHVWPHQW
RSSRUWXQLW\�

7R WKLV UHJDUG� LW·V ZRUWK QRWLFLQJ WKH FRPELQHG HIIHFW RI σ DQG δ. δ
EHLQJ FRQVWDQW� WKH KLJKHU WKH YRODWLOLW\ WKH PRUH FRQYHQLHQW LW LV WR ZDLW WR
LQYHVW� DQG WKHUHIRUH� WKH KLJKHU WKH FULWLFDO YDOXHV RI 9�

,Q WHUPV RI WKH 63 FDVH� WKH PHDQLQJ LV WKH IROORZLQJ� WKH ORZHU �DQG
PRUH GLVWDQW IURP SUHVHQW� WKH FDVK IORZV JHQHUDWHG E\ WKH SURMHFW DQG WKH
KLJKHU WKH XQFHUWDLQW\� WKH PRUH FRQYHQLHQW LW LV WR SRVWSRQH WKH LQYHVWPHQW�
LQ RUGHU WR ZDLW IRU QHZ LQIRUPDWLRQ DERXW WKH UHOHYDQW YDULDEOHV�

δ σ=20% σ=30%
1.2% 3,081 3,911
2.2% 1,692 2,171
3.7% 1,013 1,321
5.2% 725 963
6.7% 567 767

Sensitivity of V* to delta

0
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V* σ=20%
σ=30%



122

%LJ FDVK LQIORZV �LPSHQGLQJ� OHDG WKH FRPSDQ\ WR H[HUFLVH WKH
LQYHVWPHQW RSSRUWXQLW\� DQG PDNH WKH SRVWSRQHPHQW PRUH H[SHQVLYH� ,Q
H[WUHPH FDVHV� ZKHQ σ �� WKH GHFLVLRQ WR LQYHVW JRHV EDFN WR WKH ´QRZ RU
QHYHUµ IRUP �FDOFXODWLRQV DUH DYDLODEOH LQ DWWDFKPHQW ���

$Q DOWHUQDWLYH ZD\ WR H[SUHVV WKH VDPH FRQFHSW LV VKRZQ E\ JUDSK ��
DQG WDEOH ��� WKDW LOOXVWUDWH WKH YDOXHV RI )�9� DV σ FKDQJHV� IRU GLIIHUHQW
YDOXHV RI δ� 7KH YDOXH RI WKH RSWLRQ WR LQYHVW LV SURSRUWLRQDO WR WKH YRODWLOLW\�
RWKHU WKLQJV EHLQJ HTXDO� D KLJKHU δ PDNHV PRUH YDOXDEOH WKH RSWLRQ WR
LQYHVW �FDOFXODWLRQV DUH DYDLODEOH LQ DWWDFKPHQW ���

7DEOH ��

*UDSK �

σ δ=5.2% δ=9.2
1% 36 9
9% 61 25

17% 94 55
25% 135 93
33% 180 138

Sensitivity of F(V) to sigma
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$WWDFKPHQW �

$WWDFKPHQW �

V= 220 260 300 340 380 220 260 300 340 380
E= 237 237 237 237 237 237 237 237 237 237
σ = 25% 25% 25% 25% 25% 35% 35% 35% 35% 35%
ρ = 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15,2% 15.2% 15.2% 15.2%
α = 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%

δ =ρ−α 5.2% 5.2% 5.2% 5.2% 5.2% 5.2% 5.2% 5.2% 5.2% 5.2%

β = 2.76 2.76 2.76 2.76 2.76 2.15 2.15 2.15 2.15 2.15
V* 371 371 371 371 371 442 442 442 442 442

V*-I 134 134 134 134 134 205 205 205 205 205
V*^ β 12,556,292 12,556,292 12,556,292 12,556,292 12,556,292 498,392 498392 498,392 498,392 498,392

A = 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0004 0.0004 0.0004 0.0004
F(V) = 31.6 50.2 74.5 105.3 143.2 45.6 65.4 89.0 116.5 148.1
V-E = -17 23 63 103 143 -17 23 63 103 143
OV = 48.6 27.2 11.5 2.3 0.2 62.6 42.4 26.0 13.5 5.1

V= 130 230 330 430 530 130 230 330 430 530 130 230 330 430 530
E= 237 237 237 237 237 237 237 237 237 237 237 237 237 237 237
σ = 18% 18% 18% 18% 18% 18% 18% 18% 18% 18% 18% 18% 18% 18% 18%
ρ = 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2%
α = 10% 10% 10% 10% 10% 8% 8% 8% 8% 8% 6% 6% 6% 6% 6%

δ =ρ−α= 5.2% 5.2% 5.2% 5.2% 5.2% 7.2% 7.2% 7.2% 7.2% 7.2% 9.2% 9.2% 9.2% 9.2% 9.2%

β = 1.42 1.42 1.42 1.42 1.42 1.67 1.67 1.67 1.67 1.67 2.00 2.00 2.00 2.00 2.00
V* 797 797 797 797 797 589 589 589 589 589 475 475 475 475 475

V*-I 560 560 560 560 560 352 352 352 352 352 238 238 238 238 238
V*^β 13,489 13,489 13,489 13,489 13,489 43,183 43,183 43,183 43,183 43,183 221,706 221,706 221,706 221,706 221,706
A = 0.04 0.04 0.04 0.04 0.04 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00

F(V) = 42.4 95.5 159.6 232.6 313.3 28.1 73.0 133.5 207.9 295.0 17.9 55.9 115.0 195.1 296.2
V-E = -107 -7 93 193 293 -107 -7 93 193 293 -107 -7 93 193 293
OV = 149.4 102.5 66.6 39.6 20.3 135.1 80.0 40.5 14.9 2.0 124.9 62.9 22.0 2.1 3.2



$WWDFKPHQW �

$WWDFKPHQW �

V= 130 230 330 430 530 130 230 330 430 530
E= 237 237 237 237 237 237 237 237 237 237
σ = 10% 10% 10% 10% 10% 30% 30% 30% 30% 30%
ρ = 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2%
α = 14% 13% 12% 10% 9% 14% 13% 12% 10% 9%

δ =ρ−α= 1.2% 2.2% 3.7% 5.2% 6.7% 1.2% 2.2% 3.7% 5.2% 6.7%

β = 1.08 1.16 1.31 1.49 1.72 1.06 1,12 1.22 1.33 1.45
V* 3,081 1,692 1,013 725 567 3,911 2,171 1,321 963 767

V*-I 2,844 1,455 776 488 330 3,674 1,934 1,084 726 530
V*^ β 6,017 5,679 8,387 17,723 53,586 6,669 5,566 6,356 9,068 14,951

A = 0.47 0.26 0.09 0.03 0.01 0.55 0.35 0.17 0.08 0.04
F(V) = 92.2 142.9 179.5 224.6 293.9 98.0 155.6 200.0 249.2 310.4
V-E = -107 -7 93 193 293 -107 -7 93 193 293
OV = 199.2 149.9 86.5 31.6 0.9 205.0 162.6 107.0 56.2 17.4

V= 130 180 230 280 330 130 180 230 280 330
E= 237 237 237 237 237 237 237 237 237 237

σ = 1% 9% 17% 25% 33% 1% 9% 17% 25% 33%
ρ = 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2% 15.2%
α = 10% 10% 10% 10% 10% 6% 6% 6% 6% 6%

δ =ρ−α= 5.2% 5.2% 5.2% 5.2% 5.2% 9.2% 9.2% 9.2% 9.2% 9.2%

β = 1.52 1.49 1.43 1.37 1.30 2.53 2.33 2.03 1.79 1.62
V* 692 719 786 886 1,015 392 416 467 536 618

V*-I 455 482 549 649 778 155 179 230 299 381
V*^ β 20,860 18,239 13,985 10,569 8,365 3,677,830 1,240,133 263,751 78,498 33,534

A = 0.02 0.03 0.04 0.06 0.09 0.00 0.00 0.00 0.00 0.01
F(V) = 35.8 61.1 94.5 134.6 179.6 9.5 25.5 54.6 93.3 137.8
V-E = -107 -57 -7 43 93 -107 -57 -7 43 93
OV = 142.8 118.1 101.5 91.6 86.6 116.5 82.5 61.6 50.3 44.8
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$WWDFKPHQW �� %HWD 6FKHULQJ 3ORXJK

,QGH[ 63;

3HULRG :HHNO\

5DQJH �������� ² ��������

$OSKD �LQWHUFHSW� ����

5� �FRUUHODWLRQ� ����

6W� 'HY� HUURU ����

6W� 'HY�EHWD ����

2EVHUYDWLRQV� ���

β DGMXVWHG ����

β ����

σ�63� ����

σ�PDUNHW� ���

6RXUFH� %ORRPEHUJ

$WWDFKPHQW �� $YHUDJH PDUNHW UHWXUQ

'RZ -RQHV ,QGXVWULDO $YHUDJH

�� RI DQQXDO WRWDO UHWXUQ�

���� �����

���� �����

���� �����

���� ����

���� �����

���� ����

���� �����

���� �����

���� �����

���� �����

���� ����

���� �����

���� �����

���� �����

���� �����

���� �����

���� �����

���� �����

$YHUDJH ���� �5P�

6RXUFH� RXU FDOFXODWLRQ
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