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�Mt|h@U|

:H VWXG\ H[HFXWLYH VWRFN RSWLRQV WKDW SHUPLW WKH RSWLRQ KROGHU WR UHVFLQG DQ H[HUFLVH GHFLVLRQ�

UHWXUQLQJ WKH VKDUHV DFTXLUHG WR WKH FRPSDQ\ DQG REWDLQLQJ D UHIXQG RI WKH H[HUFLVH SULFH� 5HVFLV�

VLRQV RFFXUUHG DW D QXPEHU RI 8�6� FRPSDQLHV LQ ���� DIWHU WKH ODUJH GHFOLQH LQ LQWHUQHW VWRFNV�

DQG KDYH EHHQ ZLGHO\ FRQGHPQHG DV D ZHDNHQLQJ RI LQFHQWLYHV� 7R WKH FRQWUDU\� ZH oQG WKDW

LQ PDQ\ VLWXDWLRQV UHVFLQGDEOH RSWLRQV GRPLQDWH RUGLQDU\ RSWLRQV E\ GHOLYHULQJ JUHDWHU YDOXH DQG

VWURQJHU LQFHQWLYHV WR WKH HPSOR\HH DW D ORZHU FRVW WR WKH oUP� 7KH DWWUDFWLYHQHVV RI UHVFLQDEOH

RSWLRQV DULVHV DV D FRQVHTXHQFH RI WKH LQFRPH WD[ WUHDWPHQW RI PRVW H[HFXWLYH VWRFN RSWLRQV LQ

WKH 8�6�



5HVFLQGDEOH 2SWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� W?|hL_�U|�L?

,Q WKH ODVW GHFDGH� VWRFN RSWLRQV KDYH EHFRPH DQ LQFUHDVLQJO\ LPSRUWDQW FRPSRQHQW RI HPSOR\HH

FRPSHQVDWLRQ LQ WKH 8QLWHG 6WDWHV� DFFRXQWLQJ� E\ VRPH PHDVXUHV� IRU RYHU ��� RI WRWDO H[HFXWLYH

SD\ �0XUSK\ >��@�� $ FRPPRQ DUJXPHQW DGYDQFHG LQ IDYRU RI WKHVH LQVWUXPHQWV LV WKDW WKH\ DOLJQ

VKDUHKROGHU LQWHUHVWV DQG HPSOR\HH LQFHQWLYHV E\ W\LQJ FRPSHQVDWLRQ WR VKDUH SULFH SHUIRUPDQFH�

1RQHWKHOHVV� HPSLULFDO DQG DQHFGRWDO HYLGHQFH VXJJHVWV WKDW FRPSDQLHV SURWHFW RSWLRQ�KROGLQJ

HPSOR\HHV IURP WKH HnHFWV RI GHFOLQLQJ VKDUH SULFHV� 3UHYLRXV ZRUN KDV LQYHVWLJDWHG WKH SUHYDOHQFH

DQG RSWLPDOLW\ RI RQH VXFK WDFWLF� WKDW RI UHSULFLQJ� LQ ZKLFK WKH VWULNH SULFHV RI SUHYLRXVO\�LVVXHG

RSWLRQV DUH ORZHUHG WR EULQJ WKH RSWLRQV FORVHU WR WKH PRQH\�� 7KLV SDSHU H[DPLQHV D PRUH UHFHQW

SUDFWLFH NQRZQ DV UHVFLVVLRQ WKDW LV DFWXDWHG E\ VLPLODU FRQVLGHUDWLRQV DQG KDV UHFHLYHG KDUVK

FULWLFLVP LQ WKH oQDQFLDO SUHVV�2

8QOLNH UHSULFLQJ� ZKLFK WDNHV SODFH SULRU WR WKH RSWLRQ
V H[HUFLVH DQG DLPV WR UHVWRUH YDOXH

WR GHHS RXW�RI�WKH�PRQH\ RSWLRQV� UHVFLVVLRQ WDNHV SODFH DIWHU WKH H[HUFLVH RI VWRFN RSWLRQV E\

HPSOR\HHV� ,Q D UHVFLVVLRQ� VKDUHV UHFHLYHG E\ WKH HPSOR\HH IURP H[HUFLVH RI WKH RSWLRQV DUH

UHWXUQHG WR WKH FRPSDQ\ LQ H[FKDQJH IRU D UHIXQG RI WKH VWULNH SULFH� �7KLV SUHVXPHV WKH VKDUHV

UHFHLYHG IURP H[HUFLVH ZHUH QRW VROG LQ WKH LQWHULP� UHVFLVVLRQ LV QRW SRVVLEOH LI WKH VKDUHV ZHUH

VROG�� 5HVFLVVLRQ WKHUHIRUH QHJDWHV H[HUFLVH GHFLVLRQV WKDW SURYHG SRRU H[�SRVW� WKDW LV� WKRVH LQ

ZKLFK H[HUFLVH ZDV IROORZHG E\ D VWHHS GHFOLQH LQ WKH VWRFN SULFH� ,Q VRPH FDVHV� UHVFLVVLRQ DOVR

SHUPLWV HPSOR\HHV WR KDYH WKHLU RULJLQDO RSWLRQV UHVWRUHG ZLWK WHUPV XQFKDQJHG�

$ SULQFLSDO PRWLYDWLRQ GULYLQJ UHVFLVVLRQV LV WKH WD[ WUHDWPHQW RI RSWLRQ H[HUFLVH GHFLVLRQV�

8QGHU 8�6� ODZ� WKH GHSWK LQ�WKH�PRQH\ �RU �VSUHDG�� RI WKH RSWLRQ DW H[HUFLVH LV WD[HG DV RUGLQDU\

LQFRPH LQ WKH \HDU RI H[HUFLVH� UHJDUGOHVV RI ZKHWKHU WKH VKDUHV REWDLQHG E\ WKH H[HUFLVH ZHUH

VXEVHTXHQWO\ VROG GXULQJ WKDW \HDU�� 7KXV� IRU H[DPSOH� DQ HPSOR\HH H[HUFLVLQJ RSWLRQV ZLWK D

VWULNH RI ��� ZKHQ WKH VWRFN SULFH LV ��� PXVW SD\ LQFRPH WD[HV RQ WKH DPRXQW mEHf��f� ' m.f�

DW D PDUJLQDO WD[ UDWH RI �VD\� ���� WKLV DPRXQWV WR D WD[ RI ��� SHU VKDUH� +RZHYHU� LI WKH RSWLRQ

H[HUFLVH GHFLVLRQ LV UHVFLQGHG EHIRUH WKH HQG RI WKH WD[ \HDU LQ ZKLFK H[HUFLVH RFFXUUHG� WKHQ� IRU

WD[ SXUSRVHV� LW LV DV LI WKH H[HUFLVH QHYHU KDSSHQHG� DQG QR WD[HV DUH RZHG E\ WKH HPSOR\HH�

7KXV� ZKHUH WKH H[HUFLVH GHFLVLRQ LV IROORZHG E\ D VWHHS GURS LQ WKH SULFH RI WKH VWRFN� UHVFLVVLRQ

RnHUV D VXEVWDQWLDO EHQHoW WR WKH HPSOR\HH� ,QGHHG� LQ WKH FDVHV UHSRUWHG LQ WKH oQDQFLDO SUHVV�

WKH VKDUHV KHOG E\ HPSOR\HHV ZHUH� DW WKH WLPH RI UHVFLVVLRQ� W\SLFDOO\ ZRUWK OHVV HYHQ WKDQ WKH

WD[HV GXH RQ DFFRXQW RI WKH H[HUFLVH� �7KLV ZRXOG KDYH EHHQ WKH FDVH LQ RXU H[DPSOH LI VKDUH

SULFHV IHOO EHORZ ����� $SDUW IURP WKH SUHVXPHG ERRVW LQ HPSOR\HH PRUDOH� UHVFLVVLRQV DOVR RnHUHG

D GLUHFW EHQHoW WR WKH FRPSDQ\ LQ PDQ\ FDVHV� VLQFH HPSOR\HHV KDG ERUURZHG PRQH\ IURP WKH

FRPSDQ\ WR SD\ WKH VWULNH SULFH IRU WKHLU RSWLRQV�

5HVFLVVLRQV KDYH FRPH XQGHU oUH IURP WKH oQDQFLDO SUHVV DQG ODUJH LQVWLWXWLRQDO LQYHVWRUV DV

D V\PSWRP RI SRRU FRUSRUDWH JRYHUQDQFH� 6XSHUoFLDOO\ DW OHDVW� WKH\ DSSHDU WR EH YXOQHUDEOH
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WR WKH FRPPRQO\�YRLFHG FULWLFLVP WKDW WKH\ UHZDUG HPSOR\HHV ZKHQ VKDUH SULFHV IDOO� $Q RSWLRQ

ZKRVH H[HUFLVH GHFLVLRQ PD\ EH UHVFLQGHG LV DQDORJRXV WR D VWDQGDUG FDOO RSWLRQ SOXV D FRQWLQJHQW

SXW RSWLRQ ZKLFK FRPHV LQWR H[LVWHQFH LI WKH FDOO LV H[HUFLVHG� DQG ZKLFK JLYHV WKH HPSOR\HH WKH

ULJKW WR VHOO WKH VWRFN EDFN WR WKH FRPSDQ\� �6LQFH UHVFLVVLRQ DOVR FDQFHOV WKH RULJLQDO WD[ ELOO�

WKH VWULNH SULFH RQ WKLV SXW LV HTXDO WR WKH RULJLQDO VWULNH SULFH SOXV WKH WD[HV GXH RQ DFFRXQW RI

H[HUFLVH RI WKH FDOO�� 6LQFH WKH FRQWLQJHQW SXW SURWHFWV HPSOR\HHV IURP WKH DGYHUVH HnHFWV RI

VKDUH SULFH GHFOLQHV� LW LV DUJXHG WKDW UHVFLVVLRQV ZHDNHQ_DQG PD\EH HYHQ UHPRYH_WKH DOLJQPHQW

RI LQWHUHVWV EHWZHHQ HPSOR\HHV DQG VKDUHKROGHUV WKDW WKH RSWLRQV ZHUH LQWHQGHG WR SURYLGH LQ WKH

oUVW SODFH�e

7KLV SDSHU H[DPLQHV ZKHWKHU UHVFLVVLRQV DUH UHDOO\ WKH FRUSRUDWH JLYHDZD\ WKH\ DSSHDU WR

EH DW oUVW VLJKW� :H FRPSDUH RSWLRQV ZKRVH H[HUFLVH GHFLVLRQV PD\ EH UHVFLQGHG ��UHVFLQGDEOH

RSWLRQV�� WR RQHV ZKHUH UHVFLVVLRQ LV QRW DQ DOWHUQDWLYH �?VWDQGDUG RSWLRQV��� :H IRFXV HVSHFLDOO\

RQ WZR TXHVWLRQV� )LUVW� IURP D TXDQWLWDWLYH VWDQGSRLQW� KRZ GR WKH YDOXHV RI UHVFLQGDEOH RSWLRQV

�WR WKH HPSOR\HH DQG WKH FRPSDQ\� FRPSDUH ZLWK VWDQGDUG RSWLRQV" 6HFRQG� KRZ GR UHVFLQGDEOH

RSWLRQV
 LQFHQWLYH SURSHUWLHV FRPSDUH ZLWK WKRVH RI VWDQGDUG RSWLRQV"

'HVSLWH ZLGHSUHDG FRQGHPQDWLRQ RI UHVFLVVLRQV E\ H[SHUWV DQG FRPPHQWDWRUV� ZH oQG LW VXU�

SULVLQJO\ GLqFXOW WR PDNH D FDVH DJDLQVW WKHP� :H VKRZ WKDW WKH JURVV HFRQRPLF FRVW WR WKH

FRPSDQ\ RI ZULWLQJ UHVFLQGDEOH RSWLRQV LV OHVV WKDQ RU HTXDO WR WKH FRVW RI VWDQGDUG RSWLRQV� WKH

HFRQRPLF YDOXH UHFHLYHG E\ HPSOR\HHV LV KLJKHU IURP UHVFLQGDEOH RSWLRQV WKDQ VWDQGDUG RQHV� DQG

LQFHQWLYH SURSHUWLHV� DV PHDVXUHG E\ WKH RSWLRQ YDOXH VHQVLWLYLWLHV WR WKH XQGHUO\LQJ VWRFN SULFH�

DUH JHQHUDOO\ VXSHULRU IRU UHVFLQGDEOH RSWLRQV FRPSDUHG WR VWDQGDUG RQHV� 1RQHWKHOHVV� ZH oQG

WKHUH DUH FLUFXPVWDQFHV ZKHUH VWDQGDUG RSWLRQV PD\ EH SUHIHUDEOH IRU WKH FRPSDQ\� WKRXJK WKH

UHDVRQV DUH VXEWOH�

:KDW GULYHV WKHVH FRQFOXVLRQV" $ VLPSOH H[DPSOH ZLOO PDNH WKH LQWXLWLRQ WUDQVSDUHQW� &RQ�

VLGHU D RQH�SHULRG RSWLRQ RQ D VWRFN WKDW LV FXUUHQWO\ DW ��� DQG WKDW ZLOO EH DW ��� RU �� DIWHU

RQH SHULRG� $VVXPH WKH ULVN�IUHH UDWH RI LQWHUHVW LV ]HUR DQG WKH PDUJLQDO WD[ UDWH RI WKH RSWLRQ

KROGHU LV ���� 6XSSRVH oQDOO\ WKDW WKH RSWLRQ VWULNH SULFH LV ���� 7KH KROGHU RI D UHVFLQGDEOH

RSWLRQ LQ WKLV VHWWLQJ IDFHV WZR FKRLFHV�

� ([HUFLVH QRZ� UHWDLQ WKH VWRFN� DQG UHVFLQG WKH GHFLVLRQ LI WKH SULFH RI �� LV UHDFKHG�

� ([HUFLVH DIWHU RQH SHULRG�

8QGHU WKH oUVW VWUDWHJ\� WKHUH LV QR WD[ FRQVHTXHQFH RI H[HUFLVH� 7KXV� WDNLQJ LQWR DFFRXQW WKH

��� SDLG WRGD\� WKH QHW SD\RnV WR WKH RSWLRQ KROGHU DIWHU RQH SHULRG DUH

�
�fc LI WKH VWRFN SULFH PRYHV WR ���

fc LI WKH VWRFN SULFH PRYHV WR ��
�����
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7KH VHFRQG VWUDWHJ\ JHQHUDWHV WKH VDPH JURVV SD\RnV DW PDWXULW\� +RZHYHU� WKHUH DUH WD[HV GXH

XSRQ H[HUFLVH� VR WKH QHW SD\RnV WR WKH RSWLRQ KROGHU DUH

�
Sc LI WKH VWRFN SULFH PRYHV WR ���

fc LI WKH VWRFN SULFH PRYHV WR ��
�����

ZKLOH WKH WD[HV SDLG DUH � LI WKH SULFH JRHV WR ��� DQG ]HUR RWKHUZLVH� &OHDUO\ WKH oUVW VWUDWHJ\

GRPLQDWHV VR WKH KROGHU RI D UHVFLQGDEOH RSWLRQ ZLOO H[HUFLVH ULJKW DZD\ DQG UHFHLYH WKH SD\RnV

������ 2Q WKH RWKHU KDQG� LW LV HDV\ WR VHH WKDW IRU WKH KROGHU RI D VWDQGDUG RSWLRQ� WKH RSWLPDO

VWUDWHJ\ LV WR ZDLW XQWLO PDWXULW\� VR WKH SD\RnV UHFHLYHG DUH JLYHQ E\ ������D )LQDOO\� QRWH WKDW

WKH JURVV HFRQRPLF FRVW RI WKH WZR RSWLRQV WR WKH FRPSDQ\ LV WKH VDPH� VLQFH WKH JURVV SD\RnV

UHFHLYHG E\ WKH HPSOR\HH IURP WKH FRPSHQVDWLRQ SDFNDJH DUH WKH VDPH LQ WKH WZR FDVHV�

7KLV H[DPSOH LOOXVWUDWHV WKUHH IXQGDPHQWDO SRLQWV WKDW ZH VKRZ KROG PRUH JHQHUDOO\� )LUVW� WKH

DELOLW\ WR UHVFLQG RSWLRQ H[HUFLVH GHFLVLRQV KDV D VLJQLoFDQW LPSDFW RQ WKH RSWLPDO HDUO\�H[HUFLVH

VWUDWHJ\� 6HFRQG� WKH RSWLPDO H[HUFLVH VWUDWHJ\ UHGXFHV WKH KROGHU
V WD[ ELOO XQGHU UHVFLQGDEOH

RSWLRQV� WKXV EHQHoWWLQJ WKH RSWLRQ KROGHU� LQ VRPH FDVHV� WKLV PD\ DOVR ORZHU WKH JURVV HFRQRPLF

FRVW WR WKH FRPSDQ\ FRPSDUHG WR D VWDQGDUG RSWLRQ� 7KLUG� WKH LQFHQWLYH IHDWXUHV SURYLGHG E\

WKH FRPSHQVDWLRQ SDFNDJH �H�J�� WKH FRQYH[LW\ RI oQDO SD\RnV� DUH QRW HOLPLQDWHG E\ DOORZLQJ

UHVFLVVLRQ DQG� LQGHHG� DUH W\SLFDOO\ VWUHQJWKHQHG� LQ WKH H[DPSOH DERYH� IRU LQVWDQFH� RQH XQLW RI

D VWDQGDUG RSWLRQ LV HTXLYDOHQW WR WR RQO\ ���� XQLWV RI D UHVFLQGDEOH RSWLRQ�

$OO RI WKLV VXJJHVWV WKDW VWDQGDUG RSWLRQV PD\ DFWXDOO\ EH GRPLQDWHG E\ UHVFLQGDEOH RSWLRQV�

ZKLFK LV WKH H[DFW RSSRVLWH RI WKH FULWLFLVP PRWLYDWLQJ RXU DQDO\VLV� :H LGHQWLI\ VSHFLoF FRQGLWLRQV

XQGHU ZKLFK WKLV FRQFOXVLRQ LV� LQ IDFW� FRUUHFW� ,Q JHQHUDO� KRZHYHU� WKH FRPSDULVRQ LV FRPSOLFDWHG

E\ DQ DGGLWLRQDO IDFWRU� WKH WD[ VKLHOG REWDLQHG E\ WKH FRPSDQ\� ,I WKH WD[ VKLHOG ZHUH EDVHG RQ

WKH HFRQRPLF FRVW RI ZULWLQJ WKH RSWLRQ� WKHQ UHVFLQGDEOH RSWLRQV ZRXOG W\SLFDOO\ EH VXSHULRU WR

VWDQGDUG RSWLRQV� +RZHYHU� XQGHU FXUUHQW ODZ� WKH WD[ VKLHOG LV EDVHG RQ WKH GHSWK LQ�WKH�PRQH\

RI WKH RSWLRQ DW H[HUFLVH� 6LQFH GHSWK�LQ�WKH�PRQH\ DW H[HUFLVH ZLOO� LQ JHQHUDO� EH KLJKHU IRU

VWDQGDUG RSWLRQV �DV WKH H[DPSOH DERYH LOOXVWUDWHV�� VWDQGDUG RSWLRQV SURYLGH D ODUJHU WD[�VKLHOG�

VR WKH QHW FRVW RI WKH VWDQGDUG RSWLRQ ZLOO EH W\SLFDOO\ ORZHU IRU WKH FRPSDQ\ LI LW LV SURoWDEOH

DQG SD\V LQFRPH WD[HV�

7KLV ODUJHU WD[ VKLHOG GRHV QRW� RI FRXUVH� PHDQ PXFK E\ LWVHOI� ,I WKH HPSOR\HH
V PDUJLQDO

WD[ UDWH LV KLJKHU WKDQ WKH FRPSDQ\
V� WKH WD[ VDYLQJV DFFUXLQJ WR WKH HPSOR\HH IURP UHVFLQG�

DEOH RSWLRQV ZRXOG EH JUHDWHU WKDQ WKH WD[ VKLHOG ORVW WR WKH FRPSDQ\� 7KLV ZRXOG HQDEOH D

3DUHWR�LPSURYLQJ WUDQVIHU �IRU H[DPSOH� D UHGXFWLRQ LQ VRPH RWKHU FRPSRQHQW RI WKH HPSOR\HH
V

FRPSHQVDWLRQ� LI UHVFLQGDEOH RSWLRQV ZHUH XVHG� 6XFK ?JDPLQJ� RI WD[ ODZV WR H[SORLW PDUJLQDO

WD[ UDWH GLnHUHQWLDOV EHWZHHQ HPSOR\HU DQG HPSOR\HH KDV EHHQ GRFXPHQWHG LQ UHODWHG FRQWH[WV

�0DWVXQDJD� 6KHYOLQ DQG 6KRUHV >��@�� 7RR� DV QRWHG DERYH� UHVFLQGDEOH RSWLRQV JHQHUDOO\ KDYH

VXSHULRU LQFHQWLYH IHDWXUHV� ZKLFK RnVHW DW OHDVW SDUWLDOO\ WKHLU ORZHU FRUSRUDWH WD[ VKLHOGV� 6WDQ�
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GDUG RSWLRQV EHFRPH D VXSHULRU DOWHUQDWLYH RQO\ LI WKH WD[ UDWH GLnHUHQWLDO LV QHJDWLYH DQG WKH

DGGHG LQFHQWLYH HnHFWV DUH LQVXqFLHQW WR FRPSHQVDWH IRU WKLV GLnHUHQFH�

7KH DQDO\VLV DERYH SUHVXPHV WKDW UHVFLVVLRQV FDQFHO WKH WD[ ELOO IURP DQ HDUOLHU RSWLRQ H[HUFLVH�

DV DSSHDUV WR EH FXUUHQWO\ SHUPLWWHG E\ WD[ ODZV �VHH 6HFWLRQ ��� :H UH�ZRUN RXU DQDO\VLV WR

VWXG\ WKH HnHFWV RI D FKDQJH LQ WD[ ODZ WKDW ZRXOG UHTXLUH D UHVFLQGLQJ HPSOR\HH WR UHPDLQ

OLDEOH IRU WKH WD[HV IURP WKH RULJLQDO H[HUFLVH� :H oQG WKDW XQGHU VRPH FRQGLWLRQV �QRWDEO\� ORZ

LQWHUHVW UDWHV�� WKLV FKDQJH GRHV QRW KDYH D VXEVWDQWLDO LPSDFW RQ H[HUFLVH EHKDYLRU RU RSWLRQ

YDOXHV� OHDYLQJ UHVFLQGDEOH RSWLRQV JHQHUDOO\ VXSHULRU WR VWDQGDUG RSWLRQV� $W KLJK LQWHUHVW UDWHV�

KRZHYHU� UHVFLQGDEOH RSWLRQV GR QRW DSSHDU DV DWWUDFWLYH�

7ZR oQDO SRLQWV DERXW WKH DQDO\VLV EHDU HPSKDVLV� )LUVW� RXU UHVXOWV RFFXU LQ D VHWWLQJ ZKLFK

ZRXOG OLNHO\ EH ORRNHG XSRQ ZLWK SDUWLFXODU GLVIDYRU E\ FULWLFV RI UHVFLVVLRQ� RQH ZKHUH HPSOR\HHV

PD\ WKHPVHOYHV FKRRVH ZLWKRXW UHVWUDLQW ZKHWKHU WR UHVFLQG WKHLU RSWLRQ H[HUFLVHV� 7KLV PDNHV LW

PRUH VWULNLQJ WKDW ZH oQG UHVFLVVLRQV FDQ EHQHoW WKH FRPSDQ\ DV ZHOO DV WKH HPSOR\HH� 6HFRQG� DV

LQ DOO YDOXDWLRQ H[HUFLVHV� VSHFLoF DVVXPSWLRQV DUH UHTXLUHG WR NHHS WKH IUDPHZRUN WUDFWDEOH� 7KXV�

ZKLOH RXU TXDOLWDWLYH FRQFOXVLRQV RQ WKH XQH[SHFWHG SRVLWLYH SURSHUWLHV RI UHVFLQGDEOH RSWLRQV ZLOO

QRW FKDQJH� VRPH FDXWLRQ VKRXOG REYLRXVO\ EH H[HUFLVHG LQ MXGJLQJ WKH TXDQWLWDWLYH QDWXUH RI RXU

UHVXOWV�

7KH UHPDLQGHU RI WKLV SDSHU LV RUJDQL]HG DV IROORZV� 6HFWLRQ � UHYLHZV WKH UHODWHG OLWHUDWXUH

RQ H[RWLF IHDWXUHV RI RSWLRQ FRPSHQVDWLRQ VFKHPHV� 6HFWLRQV �_� SUHVHQW RXU FRPSDULVRQ RI

UHVFLQGDEOH YV VWDQGDUG RSWLRQV� 6HFWLRQ � GLVFXVVHV H[LVWLQJ WD[ WUHDWPHQW RI RSWLRQ H[HUFLVH LQ

YDULRXV FRXQWULHV� 6HFWLRQ � FRQFOXGHV�

2 w�|ih@|�hi +i��i�

7KH DFDGHPLF OLWHUDWXUH RQ H[HFXWLYH FRPSHQVDWLRQ VFKHPHV LV YDVW� $PRQJ WKH LVVXHV WKDW KDYH

EHHQ WKH IRFXV RI UHFHQW UHVHDUFK DUH� WKH YDOXDWLRQ RI H[HFXWLYH VWRFN RSWLRQV �5XELQVWHLQ >��@��

WKH HnHFW RI UHSRUWLQJ FRVWV RQ WKH XVH RI VWRFN RSWLRQV �0DWVXQDJD >��@�� WKH HnHFWLYHQHVV RI

RSWLRQV DV D PHDQV RI FRPSHQVDWLRQ �<HUPDFN >��@�� WKH WLPLQJ RI RSWLRQ DZDUGV �<HUPDFN >��@��

DQG WKH SULFH LPSDFW RI HDUO\�H[HUFLVH GHFLVLRQV �&DUSHQWHU DQG 5HPPHUV >�@� 6H\KXQ >��@��

0RVW FORVHO\ UHODWHG WR WKH SUHVHQW SDSHU LV WKH OLWHUDWXUH RQ WKH ?UHVHWWLQJ� RU ?UHSULFLQJ�

RI SUHYLRXVO\�LVVXHG VWRFN RSWLRQV� $V ZLWK UHVFLVVLRQ� UHSULFLQJ LV D SUDFWLFH DVVRFLDWHG PRVWO\

ZLWK FRUSRUDWLRQV WKDW KDYH H[SHULHQFHG VWHHS VKDUH SULFH GHFOLQHV� +RZHYHU� XQOLNH UHVFLVVLRQ

ZKLFK WDNHV SODFH DIWHU WKH RSWLRQ
V H[HUFLVH� UHSULFLQJ WDNHV SODFH SULRU WR WKH H[HUFLVH GHFLVLRQ�

ORZHULQJ WKH VWULNH SULFH RI RSWLRQV WR EULQJ WKHP FORVHU WR WKH PRQH\� 7KH LQFLGHQFH RI UHSULFLQJ

E\ FRUSRUDWLRQV LQ oQDQFLDO GLVWUHVV LV H[DPLQHG LQ *LOVRQ DQG 9HWVX\SHQV >�@� ZKLOH UHSULFLQJ

DIWHU WKH VWRFN PDUNHW FUDVK RI ���� LV VWXGLHG E\ 6DO\ >��@� (PSLULFDO DQDO\VHV RI UHSULFLQJ LQ
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PRUH ?QRUPDO� FLUFXPVWDQFHV PD\ EH IRXQG LQ %UHQQHU� 6XQGDUDP� DQG <HUPDFN >�@� &KDQFH�

.XPDU� DQG 7RGG >�@� DQG &KLGDPEDUDP DQG 3UDEKDOD >�@� ,Q WKHRUHWLFDO ZRUN� $FKDU\D� -RKQ�

DQG 6XQGDUDP >�@ HPSOR\ DQ DJHQF\ PRGHO WR H[DPLQH SRWHQWLDO PHULWV RI UHSULFLQJ � WKH\ oQG

WKDW DOORZLQJ IRU VRPH DPRXQW RI UHSULFLQJ LQ RSWLRQ JUDQWV LV� LQ JHQHUDO� RSWLPDO�

2WKHU FRPSHQVDWLRQ VFKHPHV XVHG LQ SUDFWLFH LQYROYH DOVR QRQ�VWDQGDUG IHDWXUHV� +HPPHU�

0DWVXQDJD� DQG 6KHYOLQ >��@�>��@ DQDO\]H ?UHORDG� RSWLRQV� ,Q D UHORDG RSWLRQ� DW H[HUFLVH WLPH

WKH RSWLRQ KROGHU UHFHLYHV ERWK WKH VKDUHV SDLG IRU E\ WKH VWULNH SULFH� DV ZHOO DV DGGLWLRQDO

DW�WKH�PRQH\ RSWLRQV� -RKQVRQ DQG 7LDQ >��@ H[DPLQH VL[ FRPSHQVDWLRQ VFKHPHV ZLWK QRQ�

VWDQGDUG DVSHFWV� 7KHVH LQFOXGH SUHPLXP RSWLRQV� LQ ZKLFK WKH VWULNH SULFH LV VHW VR WKDW WKH

RSWLRQ LV RXW�RI�WKH�PRQH\ RQ WKH JUDQW GDWH� SUHIRUPDQFH�YHVWHG RSWLRQV� ZKLFK GR QRW EHFRPH

XQH[HUFLVHDEOH XQOHVV WKH VWRFN UHWXUQ FURVVHV D PLQLPXP WKUHVKROG OHYHO� SXUFKDVHG RSWLRQV� LQ

ZKLFK WKH HPSOR\HH SD\V D IUDFWLRQ RI WKH VWULNH SULFH DW WKH WLPH RI WKH RSWLRQ JUDQW DQG ZKLFK

LV ORVW LI WKH RSWLRQ LV QHYHU H[HUFLVHG� LQGH[HG RSWLRQV� LQ ZKLFK WKH VWULNH SULFH LV UHODWHG WR

DQ LQGXVWU\ LQGH[� UHORDG RSWLRQV� DV GHVFULEHG DERYH� DQG RSWLRQV WKDW PD\ EH UHSULFHG� DOVR DV

PHQWLRQHG DERYH�

� A�i �@t�U 6h@4i�Lh!

7KLV VHFWLRQ LQWURGXFHV WKH EDVLF IUDPHZRUN DQG QRWDWLRQ WKDW ZH XVH WR DQDO\VH UHVFLQGDEOH

RSWLRQV� 7KH WZR FDWHJRULHV RI RSWLRQV LQWURGXFHG KHUH DUH FRPSDUHG oUVW LQ D VSHFLDO FDVH RI

LQWHUHVW LQ 6HFWLRQ � DQG WKHQ PRUH JHQHUDOO\ LQ 6HFWLRQ �� )LQDOO\� DQ LPSRUWDQW YDULDQW RI WKH

IUDPHZRUN LQWURGXFHG KHUH LV GLVFXVVHG LQ 6HFWLRQ ��

:H FRQVLGHU D PRGHO ZLWK KRUL]RQ A � 7LPH LV GHQRWHG |� ZLWK WLPH � GHQRWLQJ WKH LQLWLDO

SRLQW DQG WLPH A WKH WHUPLQDO GDWH� $Q HPSOR\HH VWRFN RSWLRQ DZDUG LV PDGH DW WLPH f� WKH

RSWLRQ KDV D VWULNH RI g DQG H[SLUHV DW WLPH A � 7KH WLPH^| VWRFN SULFH RI WKH oUP LV GHQRWHG

7
|
� 7KH RSWLRQ LV $PHULFDQ LQ VW\OH VR WKDW LW FDQ EH H[HUFLVHG DW DQ\ SRLQW RYHU WKH KRUL]RQ�

7KH FRQVWDQW ULVN�IUHH UDWH RI LQWHUHVW �FRQWLQXRXVO\�FRPSRXQGHG� LV GHQRWHG o� 7R NHHS PDWWHUV

VLPSOH� ZH DVVXPH WKDW WKH VWRFN SD\V QR GLYLGHQGV GXULQJ WKH RSWLRQ
V OLIH�S

([HUFLVH RI WKH RSWLRQ WULJJHUV D SRWHQWLDO LQFRPH WD[ OLDELOLW\ IRU WKH RSWLRQ KROGHU� ,I H[HUFLVH

RFFXUV DW WLPH | DW D VWRFN SULFH RI 7|� WKHQ RQ GDWH A � WKH HPSOR\HH RZHV WD[HV LQ WKH DPRXQW

RI � � E7
|
�g�n� ZKHUH � 5 dfc �� LV WKH PDUJLQDO LQFRPH WD[ UDWH RI WKH HPSOR\HH� DQG %n '

4@ ifc %j� :KHWKHU WKLV WD[ KDV DFWXDOO\ WR EH SDLG DW A GHSHQGV RQ ZKHWKHU WKH RSWLRQ H[HUFLVH

GHFLVLRQ LV UHVFLQGHG� DV ZH QRZ H[SODLQ�

:H FRQVLGHU WZR FDVHV� 2QH LQYROYHV D VWDQGDUG RSWLRQ� ZKHUH QR UHYHUVDO RI WKH H[HUFLVH

GHFLVLRQ LV SRVVLEOH� LQ WKLV FDVH� WKH HPSOR\HH PXVW SD\ WKH WD[HV RZHG DW A � ,Q WKH RWKHU FDVH�

WKH HPSOR\HH PD\ UHVFLQG WKH H[HUFLVH GHFLVLRQ RQ GDWH A � �:H WHUP WKLV FDVH D ?UHVFLQGDEOH
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RSWLRQ��� 6SHFLoFDOO\� VXSSRVH WKDW WKH RSWLRQ KDG EHHQ H[HUFLVHG RQ GDWH | � A ZKHQ WKH VWRFN

SULFH ZDV 7
|
� 7KHQ� RQ GDWH A � WKH HPSOR\HH KDV WKH FKRLFH RI UHVFLQGLQJ WKLV H[HUFLVH GHFLVLRQ� ,I

WKH GHFLVLRQ LV UHVFLQGHG� WKH HPSOR\HH UHWXUQV RQH XQLW RI WKH VWRFN WR WKH FRPSDQ\ DQG UHFHLYHV

WKH VWULNH SULFH g LQ H[FKDQJH� LQ DGGLWLRQ� UHVFLVVLRQ DOVR HOLPLQDWHV WKH HPSOR\HH
V WD[ OLDELOLW\

� � E7
|
�g�n� ,I WKH H[HUFLVH GHFLVLRQ LV QRW UHVFLQGHG� WKHQ WKH WD[ ELOO RI � � E7

|
�g�n LV GXH

RQ GDWH A �

2XU REMHFWLYH LV FRPSDUH VWDQGDUG DQG UHVFLQGDEOH RSWLRQV IURP WKH VWDQGSRLQWV RI FRVW DQG

LQFHQWLYH IHDWXUHV� 7R WKLV HQG� ZH XVH ULVN�QHXWUDO WHFKQLTXHV WR LGHQWLI\ RSWLRQ YDOXHV DQG RSWLRQ

VHQVLWLYLWLHV� 6R VXSSRVH WKDW D ULVN�QHXWUDO PHDVXUH H[LVWV �ZLWK UHVSHFW WR WKH ULVN�IUHH UDWH DV

QXPHUDLUH�� $OO UHIHUHQFHV WR H[SHFWDWLRQV LQ WKH VHTXHO DUH ZLWK UHVSHFW WKLV PHDVXUH� :H GHQRWH

WLPH^| H[SHFWDWLRQV XQGHU WKLV PHDVXUH E\ .W

|
d�o�

7ZR FRPPHQWV RQ WKLV VWUXFWXUH DUH LQ RUGHU EHIRUH SURFHHGLQJ IXUWKHU� 7KH oUVW FRQFHUQV

WKH HPSLULFDO VWUXFWXUH RI HPSOR\HH VWRFN RSWLRQ DZDUGV� (PSOR\HH VWRFN RSWLRQV DUH W\SLFDOO\

DZDUGHG DW�WKH�PRQH\ DQG KDYH D YHVWLQJ SHULRG GXULQJ ZKLFK WKH\ PD\ QRW EH H[HUFLVHG� 7R

NHHS WKH SUREOHP WUDFWDEOH� ZH GR QRW LPSRVH VXFK D QR�H[HUFLVH SHULRG� +RZHYHU� LQ SDUWLDO

FRPSHQVDWLRQ� ZH DOVR GR QRW UHTXLUH 7f ' g� VR WKH RSWLRQ PD\ EH LQ�� DW�� RU RXW�RI�WKH�

PRQH\ DW WLPH �� WKXV� WKH SHULRG dfc A o PD\ EH WKRXJKW RI DV WKH SRVW�YHVWLQJ RSWLRQ OLIH�

2XU PRGHO DOVR VLPSOLoHV PDWWHUV E\ HTXDWLQJ WKH WD[�UHVFLVVLRQ SHULRG DQG WKH RSWLRQ
V OLIH�

7KLV HQDEOHV XV WR SURYLGH D VKDUS FKDUDFWHUL]DWLRQ RI WKH WUDGH�RnV WKDW UHVFLVVLRQ LQWURGXFHV

WR WKH H[HUFLVH GHFLVLRQ �VHH 6HFWLRQV � DQG � EHORZ�� 5HDOLW\ LV PRUH FRPSOH[� RSWLRQ DZDUGV

KDYH D W\SLFDO PDWXULW\ RI �� \HDUV� DQG UHVFLVVLRQV FDQ RQO\ EH PDGH LQ WKH VDPH WD[ \HDU LQ

ZKLFK H[HUFLVH RFFXUV� ,QWURGXFLQJ PXOWLSOH WD[ SHULRGV LQWR RXU PRGHO FRPSOLFDWHV WKH YDOXDWLRQ

H[HUFLVH HQRUPRXVO\� EXW LQWXLWLRQ VXJJHVWV VWURQJO\ WKDW LW ZLOO OHDYH WKH TXDOLWDWLYH QDWXUH RI RXU

FRQFOXVLRQV XQDnHFWHG� VLQFH WKH IRUFHV GULYLQJ WKH WUDGH�RnV LQ HDUO\ H[HUFLVH UHPDLQ ODUJHO\ WKH

VDPH�

$ VHFRQG SRLQW FRQFHUQV WKH XVH RI ULVN�QHXWUDO SULFLQJ WHFKQLTXHV� 9DOXDWLRQ XVLQJ WKHVH

WHFKQLTXHV LQYROYHV DQ LPSOLFLW DVVXPSWLRQ RI KHGJHDELOLW\ RI WKH RSWLRQ XVLQJ WKH XQGHUO\LQJ

VWRFN� 7KLV PD\ UHDVRQDEO\ EH SUHVXPHG WR KROG IRU WKH VKDUHKROGHUV� VR RSWLRQ YDOXHV REWDLQHG

WKLV ZD\ SURYLGH D XVHIXO DSSUR[LPDWLRQ RI WKH FRVW RI WKH RSWLRQ WR WKH VKDUHKROGHUV� (PSOR\HHV�

KRZHYHU� XVXDOO\ IDFH UHVWULFWLRQV LQ ERWK VHOOLQJ WKHLU RSWLRQV DQG VKRUWLQJ WKH VWRFN RI WKHLU oUPV�.

EXW LW LV QRW FOHDU KRZ LPSRUWDQW WKHVH UHVWULFWLRQV DUH LQ DJJUHJDWH� )RU H[DPSOH� HPSOR\HHV ZKR

RZQ VWRFN FDQ FUHDWH WKH UHTXLUHG KHGJH ZLWKRXW VKRUWLQJ E\ VHOOLQJ D SDUW RI WKHVH KROGLQJV� LQGH[

RSWLRQV RU RWKHU GHULYDWLYH�EDVHG VWUDWHJLHV FDQ DOVR EH_DQG� LQ SUDFWLFH� IUHTXHQWO\ DUH_XVHG

WR HOLPLQDWH SDUW RI WKH ULVN LQ WKH RSWLRQV KHOG� ]HUR�FRVW FROODUV DUH SDUWLFXODUO\ SRSXODU LQ WKLV

UHJDUG� ,Q DQ\ HYHQW� WKHUH LV QR RQH DFFHSWHG ZD\ RI LGHQWLI\LQJ RSWLRQ YDOXH WR WKH HPSOR\HH�

7KH ULVN�QHXWUDO YDOXH RnHUV D XVHIXO EHQFKPDUN LQ WKLV FDVH� DQG� RI FRXUVH� WKLV PHWKRGRORJ\ KDV

EHHQ H[WHQVLYHO\ XVHG LQ DQDO\VHV RI VLPLODU VHWWLQJV RQ WKLV DFFRXQW �IRU H[DPSOH� WKH YDOXDWLRQ RI
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UHVWULFWHG VWRFN JUDQWV LQ /RQJVWDn >�@� WKH YDOXDWLRQ RI ?KLJK ZDWHUPDUN� FRQWUDFWV LQ *RHW]PDQ�

,QJHUVROO� DQG 5RVV >�@� RU WKH YDOXDWLRQ RI QRQ�VWDQGDUG FRPSHQVDWLRQ FRQWUDFWV LQ -RKQVRQ DQG

7LDQ >��@��

e +itU�?_@M*i �t 5|@?_@h_ �T|�L?tG � 6�ht| �L4T@h�tL?

$ UHVFLQGDEOH RSWLRQ LV DNLQ WR D SRUWIROLR FRQVLVWLQJ RI D VWDQGDUG FDOO RSWLRQ DQG D FRQWLQJHQW

SXW ZKLFK FRPHV WR OLIH ZKHQ WKH FDOO LV H[HUFLVHG� DQG ZKLFK PD\ RQO\ EH H[HUFLVHG DW WLPH A � WKH

VWULNH RI WKH SXW HTXDOV WKH VWULNH RQ WKH RULJLQDO RSWLRQ SOXV WKH WD[HV RZHG RQ DFFRXQW RI WKH LQLWLDO

H[HUFLVH� 6LQFH WKH WD[HV RZHG GHSHQG RQ WKH VWRFN SULFH DW ZKLFK H[HUFLVH RFFXUV� UHVFLQGDEOH

RSWLRQV H[KLELW FRQVLGHUDEOH SDWK�GHSHQGHQFH DQG PXVW EH YDOXHG E\ QXPHULFDO PHWKRGV� :H

GHVFULEH WKH YDOXDWLRQ SURFHGXUH LQ 6HFWLRQ ��� EHORZ� ,Q RQH VSHFLDO FDVH RI LQWHUHVW� KRZHYHU�

FORVHG�IRUP VROXWLRQV DUH SRVVLEOH� ZH VKRZ LQ WKLV VHFWLRQ WKDW ZKHQ o ' f DQG WKH RSWLRQV DUH

LQLWLDOO\ DW� RU RXW�RI�WKH�PRQH\ �7f � g�� ZH FDQ LGHQWLI\ SUHFLVHO\ WKH RSWLPDO H[HUFLVH SROLFLHV

ZLWKRXW VSHFLoF DVVXPSWLRQV DERXW WKH VWRFKDVWLF SURFHVV GULYLQJ WKH VWRFN SULFH� 7KLV HQDEOHV D

VKDUS FKDUDFWHUL]DWLRQ RI RSWLRQ YDOXHV DQG RSWLRQ VHQVLWLYLWLHV� ,Q SDUWLFXODU� ZH HVWDEOLVK LQ WKLV

VHFWLRQ WKDW

�� 7KH QHW YDOXH WR WKH HPSOR\HH RI UHVFLQGDEOH RSWLRQV LV VXEVWDQWLDOO\ KLJKHU WKDQ WKDW RI

VWDQGDUG RSWLRQV RQ DFFRXQW RI WD[ VDYLQJV IURP WLPLQJ WKH H[HUFLVH GHFLVLRQ DSSURSULDWHO\�

�� 7KH JURVV HFRQRPLF FRVW WR WKH FRPSDQ\ RI WKH WZR RSWLRQV LV WKH VDPH�

�� 7KH WD[ VKLHOG SURYLGHG E\ UHVFLQGDEOH RSWLRQV LV ORZHU WKDQ WKDW SURYLGHG E\ VWDQGDUG

RSWLRQV� +RZHYHU� LI WKH FRPSDQ\
V PDUJLQDO WD[ UDWH LV ORZHU WKDQ WKH HPSOR\HH
V� WKH WD[

VDYLQJV WR WKH HPSOR\HH RXWZHLJK WKH WD[ VKLHOG ORVV WR WKH FRPSDQ\�

�� 5HVFLQGDEOH RSWLRQV GLVSOD\ VXEVWDQWLDOO\ KLJKHU RSWLRQ VHQVLWLYLWLHV WKDQ VWDQGDUG RSWLRQV�

WKXV GRPLQDWLQJ VWDQGDUG RSWLRQV IURP DQ LQFHQWLYH VWDQGSRLQW�

$OWKRXJK WKH UHVXOWV RI WKLV VHFWLRQ DUH HVWDEOLVKHG IRU D VSHFLDO FDVH� WKH\ LQGLFDWH WKDW

WKH DUJXPHQW DJDLQVW UHVFLVVLRQ LV IDU IURP REYLRXV� ,QGHHG� IRU WKLV VSHFLDO FDVH� WKHVH UHVXOWV

HVWDEOLVK WKDW UHVFLQGDEOH RSWLRQV FRPSUHKHQVLYHO\ GRPLQDWH WKH DOWHUQDWLYH RI VWDQGDUG RSWLRQV�

6HFWLRQ ��� LGHQWLoHV WKH FORVHG�IRUP VROXWLRQV DQG GLVFXVVHV RSWLRQ YDOXHV� ZKLOH 6HFWLRQ ���

SUHVHQWV WKH RSWLRQ VHQVLWLYLWLHV�
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e�� �T|�L? V@*�it

:H LQWURGXFH QRWDWLRQ WKDW ZLOO KHOS VLPSOLI\ H[SRVLWLRQ� /HW �o GHQRWH WKH YDOXH RI WKH UH�

VFLQGDEOH RSWLRQ WR WKH HPSOR\HH� L�H�� WKH GLVFRXQWHG H[SHFWHG YDOXH RI WKH QHW SD\RnV REWDLQHG

XQGHU WKH RSWLPDO H[HUFLVH DQG UHVFLVVLRQ VWUDWHJLHV� /HW T o GHQRWH WKH JURVV HFRQRPLF FRVW RI

WKLV RSWLRQ WR WKH FRPSDQ\� T o LV WKH GLVFRXQWHG H[SHFWHG YDOXH RI WKH JURVV SD\RnV XQGHU WKH

RSWLPDO H[HUFLVH DQG UHVFLVVLRQ VWUDWHJLHV� /HW �?o DQG T ?o GHQRWH WKH FRUUHVSRQGLQJ YDOXHV IRU

WKH VWDQGDUG �QRQ�UHVFLQGDEOH� RSWLRQ� :KHQ ZH ZLVK WR HPSKDVL]H WKH GHSHQGHQFH RI WKHVH

TXDQWLWLHV RQ WKH LQLWLDO VWRFN SULFH� ZH VKDOO ZULWH �oE7f�� HWF� )LQDOO\� OHW 1E7f� GHQRWH WKH YDOXH

RI D (XURSHDQ FDOO ZLWK D VWULNH RI g PDWXULQJ DW GDWH A �

1E7f� ' .W

f
dE7

A
�g�n m 7fo� �����

A�iLhi4 e�� 6XSSRVH o ' f DQG 7f � g� 7KHQ�

�� 5HVFLQGDEOH 2SWLRQV� �oE7f� ' T oE7f� ' 1E7f��

�� 6WDQGDUG 2SWLRQV� �?oE7f� ' E�� ��1E7f� DQG T ?oE7f� ' 1E7f��

7KHRUHP ��� VWDWHV WKDW ZKLOH WKH JURVV FRVW WR WKH FRPSDQ\ RI WKH WZR RSWLRQV LV WKH VDPH�

WKH HPSOR\HH UHFHLYHV WKLV IXOO YDOXH LQ WKH FDVH RI UHVFLQGDEOH RSWLRQV� EXW RQO\ E� � �� RI WKH

YDOXH LQ WKH FDVH RI WKH VWDQGDUG RSWLRQ� ,Q SDUWLFXODU� WKLV LPSOLHV WKDW QR WD[HV DUH SDLG E\ WKH

HPSOR\HH LQ WKH FDVH RI UHVFLQGDEOH RSWLRQV� 7KH NH\ WR WKH SURRI RI 7KHRUHP ��� OLHV LQ WKH

IROORZLQJ UHVXOW ZKLFK LGHQWLoHV RSWLPDO H[HUFLVH SROLFLHV XQGHU WKH WZR UHJLPHV�

A�iLhi4 e�2 8QGHU WKH FRQGLWLRQV RI 7KHRUHP ����

�� :LWK QRQ�UHVFLQGDEOH RSWLRQV� LW LV RSWLPDO WR GHOD\ H[HUFLVH RI WKH RSWLRQ XS WR GDWH A �

�� :LWK UHVFLQGDEOH RSWLRQV� LW LV RSWLPDO WR H[HUFLVH WKH RSWLRQ DW GDWH f�

�hLLu Lu A�iLhi4 e�2 6XSSRVH o ' f� &RQVLGHU WKH QRQ�UHVFLQGDEOH RSWLRQ oUVW DQG SLFN DQ\

WLPH | 	 A � /HW 7
|
GHQRWH WKH WLPH^| VWRFN SULFH� 6LQFH H[HUFLVH WULJJHUV D WD[ OLDELOLW\ RQ GDWH

A � WKH YDOXH RI H[HUFLVLQJ RQ GDWH | DW WKH VWRFN SULFH 7
|
LV JLYHQ E\

E7
|
�g�� � E7

|
�g�n� �����

:H ZLOO VKRZ WKDW WKLV YDOXH LV GRPLQDWHG E\ ZDLWLQJ XQWLO A WR H[HUFLVH� 7R WKLV HQG� ZH PD\

FOHDUO\ DVVXPH� ZLWKRXW ORVV� WKDW 7
|
� g �LI QRW� H[HUFLVH DW WLPH | KDV D QHJDWLYH YDOXH DQG
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FDQQRW EH RSWLPDO�� ([HUFLVLQJ DW WLPH A UHVXOWV LQ D WLPH^A SD\Rn RI E� � � �E7
A
�g�n� VR

WKH WLPH^| YDOXH RI WKLV DOWHUQDWLYH LV

.W

�
E�� ��E7

A
�g�n mm 7

|

�
�����

1RZ� %n ' 4@ ifc %j LV D FRQYH[ IXQFWLRQ RI %� VR DSSO\LQJ -HQVHQ
V LQHTXDOLW\ WR ����� \LHOGV

.W dE�� � �E7
A
�g�n mm 7

|
o � E�� �� i.W dE7

A
�g�ojn

' E�� ��E7
|
�g�c

�����

ZKLFK� IURP ������ VD\V SUHFLVHO\ WKDW ZDLWLQJ WLOO A GRPLQDWHV HDUO\ H[HUFLVH DW DQ\ WLPH | 	 A �

1RWH WKDW WKH SURRI QRZKHUH UHTXLUHG WKH FRQGLWLRQ 7f � g �RU 7
|
� g�� LQ SDUWLFXODU� HDUO\

H[HUFLVH LV QRW RSWLPDO IRU WKH QRQ�UHVFLQGDEOH RSWLRQ DW DQ\ | 5 dfc A � UHJDUGOHVV RI 7
|
�

1RZ FRQVLGHU D UHVFLQGDEOH RSWLRQ� 6XSSRVH WKH RSWLRQ LV H[HUFLVHG DW WLPH | DW D VWRFN SULFH

RI 7
|
� 7KHQ� DW GDWH |� WKH RSWLRQ KROGHU UHFHLYHV E7

|
�g�� WKH GHSWK LQ�WKH�PRQH\ RI WKH RSWLRQ

DW WKDW SRLQW� ,Q DGGLWLRQ� RQ GDWH A � WKH RSWLRQ KROGHU IDFHV WKH FKRLFH RI UHVFLQGLQJ WKLV H[HUFLVH

GHFLVLRQ� ,I WKH GHFLVLRQ LV QRW UHVFLQGHG� WKHUH LV D WD[ OLDELOLW\ RI � � E7
|
�g�n� ,I WKH GHFLVLRQ

LV UHVFLQGHG� WKH RSWLRQ KROGHU JLYHV XS D VWRFN ZRUWK 7
A
LQ H[FKDQJH IRU WKH VWULNH SULFH g DQG

WKH HOLPLQDWLRQ RI WKH WD[ OLDELOLW\� ,W IROORZV WKDW UHVFLVVLRQ LV RSWLPDO LI DQG RQO\ LI

7
A
�g � �E7

|
�g� 	 f� �����

7KXV� WKH WRWDO SD\Rn WR DQ RSWLRQ KROGHU H[HUFLVLQJ DW WLPH | PD\ EH UHSUHVHQWHG DV FRQVLVWLQJ

RI WKUHH FRPSRQHQWV�

�� $ SD\Rn RI E7
|
�g� DW WLPH |�

�� $ WD[ OLDELOLW\ RI � E7
|
�g�n DW GDWH A �

�� $ FRQWLQJHQW SD\Rn RI idg n �E7
|
� g�no � 7

A
j DW WLPH A � UHFHLYHG LQ WKH HYHQW WKDW

7
A
	 dg � � E7

|
�g�no�

1RZ� D SD\Rn RI E7
|
�g� DW WLPH | LV HTXLYDOHQW LQ SUHVHQW YDOXH WHUPV WR D SD\Rn RI E7

A
�g�

DW WLPH A � ,W IROORZV WKDW WKH WRWDO SD\RnV WR DQ RSWLRQ KROGHU H[HUFLVLQJ RQ GDWH | DUH HTXLYDOHQW

LQ SUHVHQW YDOXH WHUPV WR UHFHLYLQJ WKH IROORZLQJ SD\Rn RQ GDWH A �

;?
=

7
A
�g � �E7

|
�g�nc LI 7

A
� dg n �E7

|
�g�no

fc RWKHUZLVH
�����
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,Q SDUWLFXODU� H[HUFLVLQJ DW GDWH f ZKHQ 7f � g� UHVXOWV LQ WKH SD\RnV

�
7
A
�gc LI 7

A
� g

fc RWKHUZLVH
�����

,W LV LPPHGLDWH IURP D FRPSDULVRQ RI ����� DQG ����� WKDW H[HUFLVLQJ DW GDWH f LV QHYHU ZRUVH

WKDQ H[HUFLVLQJ DW DQ\ GDWH | : f� DQG FRXOG EH VWULFWO\ EHWWHU� 7KLV SURYHV WKH VHFRQG SDUW RI

WKH WKHRUHP� �

�hLLu Lu A�iLhi4 e�� )URP 7KHRUHP ���� D QRQ�UHVFLQGDEOH RSWLRQ ZLOO EH KHOG WR PDWXULW\�

,WV SD\RnV RQ GDWH A DUH

�
E��� �d7

A
�goc LI 7

A
� g

fc RWKHUZLVH
�����

$OVR IURP 7KHRUHP ���� D UHVFLQGDEOH RSWLRQ ZLOO EH H[HUFLVHG DW GDWH f DQG WKH H[HUFLVH GHFLVLRQ

ZLOO EH UHVFLQGHG RQ GDWH A LI DQG RQO\ LI 7
A
	 g� UHVXOWLQJ LQ WKH WLPH^A SD\RnV ������ )URP

������ WKH LQLWLDO YDOXH WR WKH KROGHU RI WKH UHVFLQGDEOH RSWLRQ LV H[DFWO\ 1E7f� JLYHQ E\ ������

ZKLOH IURP ������ WKH KROGHU RI D QRQ�UHVFLQGDEOH RSWLRQ UHFHLYHV D IUDFWLRQ E�� �� RI WKLV SD\Rn�

7KH JURVV SD\RnV LQ HLWKHU FDVH DUH HTXDO WR ������ 7KLV HVWDEOLVKHV WKH GHVLUHG UHVXOW� �

7KHRUHP ��� VKRZV WKDW IRU WKH VDPH JURVV HFRQRPLF FRVW WR WKH FRPSDQ\ RI 1E7f�� UHVFLQGDEOH

RSWLRQV UHVXOW LQ D WD[ VDYLQJV IRU WKH HPSOR\HH RI �1E7f�� 2Q WKH RWKHU KDQG� WKH FRPSDQ\ DOVR

UHFHLYHV D ORZHU WD[ VKLHOG IURP WKH UHVFLQGDEOH RSWLRQ_VLQFH WKH WD[ VKLHOG LV HTXDO WR WKH GHSWK

LQ�WKH�PRQH\ DW WKH WLPH RI H[HUFLVH� LW LV LPPHGLDWH IURP WKH GHVFULSWLRQ RI WKH RSWLPDO VWUDWHJLHV

LQ WKH WZR FDVHV WKDW WKH FRPSDQ\ REWDLQV QR WD[ VKLHOG DW DOO XQGHU WKH UHVFLQGDEOH RSWLRQ� ZKLOH

WKH SUHVHQW YDOXH RI WKH WD[ VKLHOG LW REWDLQV XQGHU WKH VWDQGDUG RSWLRQ LV 1E7f�� 7KXV� LI �
S

GHQRWHV WKH FRPSDQ\
V PDUJLQDO WD[ UDWH� WKH WD[ VDYLQJV WR WKH FRPSDQ\ IURP XVLQJ VWDQGDUG

RSWLRQV LV �
S
� 1E7f��

)URP D SXUH FRVW VWDQGSRLQW� WKLV LPSOLHV WKDW LW SD\V IRU WKH FRPSDQ\ WR XVH UHVFLQGDEOH

RSWLRQV ZKHQHYHU � � �
S
� )RU WZR UHDVRQV� KRZHYHU� HYHQ WKLV LV DQ XQGHUVWDWHPHQW RI WKH FDVH

IRU UHVFLQGDEOH RSWLRQV� )LUVW� LI WKH FRPSDQ\ KDV LQDGHTXDWH FXUUHQW HDUQLQJV� WKHQ WKH WD[

VKLHOG UHSUHVHQWV DQ DVVHW ZKRVH GLVFRXQWHG SUHVHQW YDOXH LV OHVV WKDQ �
S
� 1E7f�� 6HFRQG� XQGHU

WKH FRQGLWLRQV FRQVLGHUHG KHUH� WKH LQFHQWLYH IHDWXUHV RI UHVFLQGDEOH RSWLRQV GRPLQDWH WKRVH RI

VWDQGDUG RSWLRQV� ZH HVWDEOLVK WKLV QRZ�



5HVFLQGDEOH 2SWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

e�2 �L4T@h�tL? Lu �T|�L? 5i?t�|���|�it

$V LQVWUXPHQWV IRU PRWLYDWLQJ HPSOR\HHV� FDOO RSWLRQV KDYH WZR DVSHFWV� 7KH oUVW LV WKDW FDOOV

PDNH PRQH\ IRU WKH KROGHUV RQO\ ZKHQ WKH VWRFN SULFH LQFUHDVHV� WKXV� FDOOV SURYLGH DQ GLUHFWLRQDO

LQFHQWLYH WR LQFUHDVH WKH VWRFN SULFH� 6HFRQG� OLNH DOO RSWLRQV� FDOOV DUH QRQ�OLQHDU LQVWUXPHQWV

ZKRVH FRQYH[LW\ LPSOLHV WKDW WKH\ LQFUHDVH LQ YDOXH ZKHQ XQFHUWDLQW\ LQ WKH VWRFN SULFH �L�H��

YRODWLOLW\� LQFUHDVHV� FRQVHTXHQWO\� RSWLRQV DOVR LQGXFH ULVN�WDNLQJ E\ WKH KROGHUV�

7KH VWUHQJWKV RI WKH GLUHFWLRQDO DQG YRODWLOLW\�LQFUHDVLQJ LQFHQWLYHV SURYLGHG E\ RSWLRQV DUH

PHDVXUHG E\ WKH GHOWD DQG YHJD� UHVSHFWLYHO\� 7KH GHOWD PHDVXUHV WKH FKDQJH LQ WKH QHW YDOXH

RI WKH RSWLRQ WR WKH HPSOR\HH RI D VPDOO FKDQJH LQ WKH VWRFN SULFH� ZKLOH WKH YHJD PHDVXUHV WKH

FKDQJH LQ QHW RSWLRQ YDOXH IRU D VPDOO FKDQJH LQ WKH YRODWLOLW\ RI WKH VWRFN� $ KLJKHU GHOWD LPSOLHV

D JUHDWHU EHQHoW WR WKH HPSOR\HH IURP D GROODU LQFUHDVH LQ WKH VWRFN SULFH� DQG WKHUHIRUH SURYLGHV

D JUHDWHU GLUHFWLRQDO LQFHQWLYH� $ KLJKHU YHJD LPSOLHV D KLJKHU EHQHoW WR WKH HPSOR\HH IURP DQ

LQFUHDVH LQ YRODWLOLW\� VR LPSOLHV D KLJKHU ULVN�WDNLQJ LQFHQWLYH� :H ZLOO GHQRWH WKH GHOWD DQG YHJD

RI WKH QHW RSWLRQ YDOXH E\ { DQG Y UHVSHFWLYHO\�

)RU WKH FDVH VWXGLHG LQ WKLV VHFWLRQ� LW LV WULYLDO WR VKRZ WKDW ERWK RI WKHVH LQFHQWLYH PHDVXUHV

DUH KLJKHU XQGHU UHVFLQGDEOH RSWLRQV WKDQ VWDQGDUG RSWLRQV�

A�iLhi4 e�� 6XSSRVH o ' f DQG 7f 	 g� 7KH GHOWD DQG YHJD RI WKH UHVFLQGDEOH RSWLRQ DW DOO

SRLQWV | 	 A DUH KLJKHU WKDQ WKH FRUUHVSRQGLQJ YDOXHV XQGHU WKH VWDQGDUG RSWLRQ� $W DQ\ SRLQW

ZH KDYH

{E6WDQGDUG 2SWLRQ� ' E�� �� �{E5HVFLQGDEOH 2SWLRQ�

YE6WDQGDUG 2SWLRQ� ' E�� �� � YE5HVFLQGDEOH 2SWLRQ�
�����

�hLLu :H KDYH VKRZQ LQ 7KHRUHP ��� WKDW XQGHU WKHVH FRQGLWLRQV� WKH UHVFLQGDEOH RSWLRQ ZLOO

EH H[HUFLVHG LPPHGLDWHO\� ZKLOH WKH VWDQGDUG RSWLRQ ZLOO EH UHWDLQHG XQWLO GDWH A � DQG WKDW DV

D FRQVHTXHQFH� WKH SD\RnV RI WKHVH RSWLRQV DUH JLYHQ E\ ����� DQG ������ UHVSHFWLYHO\� ,W LV

LPPHGLDWH WKDW DW DQ\ GDWH | 5 dfc A �� WKH UHVFLQGDEOH RSWLRQ KDV WKH VDPH YDOXH WR WKH KROGHU DV

WKH (XURSHDQ FDOO ������ ZKLOH WKH VWDQGDUG RSWLRQ KDV D YDOXH HTXDO WR E�� �� RI WKLV DPRXQW�

([SUHVVLRQ ����� IROORZV� �

7KH UHVXOWV RI 6HFWLRQV ��� DQG ��� VKRZ WKDW XQGHU VSHFLoF FRQGLWLRQV� UHVFLQGDEOH RSWLRQV

DUH VXSHULRU WR VWDQGDUG RSWLRQV� 7KHVH UHVXOWV PXVW EH TXDOLoHG E\ RQH REVHUYDWLRQ� ZH KDYH

LJQRUHG SRVVLEOH FDSLWDO JDLQV WD[HV LQ RXU DQDO\VLV� )RUPDOO\ KDQGOLQJ WKH FDSLWDO JDLQV WD[ LVVXH

LV QH[W WR LPSRVVLEOH VLQFH ZH ZRXOG KDYH WR PRGHO WKH LQYHVWPHQW GHFLVLRQV RI WKH H[HFXWLYH�

+RZHYHU� WKH IROORZLQJ LQIRUPDO DUJXPHQWV VXJJHVW WKDW WKH VXSHULRULW\ RI UHVFLQGDEOH RSWLRQV ZLOO
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VWLOO REWDLQ� DOEHLW LQ D PRUH UHVWULFWHG VHW RI FLUFXPVWDQFHV� $Q\ QRQ�]HUR FDSLWDO�JDLQV WD[ UDWH

ZLOO KDYH D JUHDWHU LPSDFW RQ UHVFLQGDEOH RSWLRQV WKDQ VWDQGDUG RSWLRQV� VLQFH WKH IRUPHU DUH

H[HUFLVHG DW D ORZHU VWRFN SULFH� 7KXV� WKH QHW YDOXH WR WKH HPSOR\HH ZLOO EH �LQ WKH QRWDWLRQ RI

6HFWLRQ ���� D IUDFWLRQ OHVV WKDQ XQLW\ RI 1E7f�� 2Q WKH RWKHU KDQG� VLQFH FDSLWDO JDLQV WD[ UDWHV

DUH W\SLFDOO\ PXFK ORZHU WKDQ LQFRPH WD[ UDWHV� WKLV YDOXH ZLOO VWLOO EH KLJKHU WKDQ E�� ��1E7f��

WKH YDOXH UHFHLYHG E\ WKH KROGHU RI D VWDQGDUG RSWLRQ� DQG E\ H[WHQVLRQ� XVLQJ WKH VDPH DUJXPHQWV

DV LQ 7KHRUHP ���� LWV LQFHQWLYH IHDWXUHV ZLOO DOVR EH EHWWHU� ,I WKH H[HFXWLYH
V WD[ UDWH PLQXV

WKH FDSLWDO JDLQV UDWH H[FHHGV WKH FRPSDQ\
V WD[ UDWH �RU WKH GLVFRXQWHG SUHVHQW YDOXH RI WKH WD[

VKLHOG LQ FDVH WKH FRPSDQ\ ODFNV VXqFLHQW HDUQLQJV�� WKH UHVFLQGDEOH RSWLRQ ZLOO DOVR GRPLQDWH RQ

WKH QHW FRVW IURQW� EXW HYHQ LI QRW� WKH KLJKHU LQFHQWLYH IHDWXUHV RI UHVFLQGDEOH RSWLRQV LQGLFDWH

WKDW DV ORQJ DV WKLV GLnHUHQWLDO LV QRW WRR ODUJH� LW ZRXOG VWLOO EH FKHDSHU WR DFKLHYH DQ DJJUHJDWH

GHOWD RU YHJD RI D JLYHQ DPRXQW XVLQJ UHVFLQGDEOH RSWLRQV WKDQ VWDQGDUG RQHV�

D +itU�?_@M*i �t 5|@?_@h_ �T|�L?tG A�i Bi?ih@* �@ti

7KH oUVW REVWDFOH LQ H[WHQGLQJ WKH UHVXOWV RI WKH SUHYLRXV VHFWLRQ WR WKH JHQHUDO FDVH LV LGHQWLoQJ

WKH RSWLPDO H[HUFLVH VWUDWHJ\� LI o : f� LW LV HDVLO\ VKRZQ WKDW ERWK H[HUFLVH GHFLVLRQV LGHQWLoHG

DERYH PD\ IDLO WR EH RSWLPDO�

�hLTLt�|�L? D�� :KHQ o : f� QHLWKHU FRQFOXVLRQ RI 7KHRUHP ��� PD\ KROG� ,Q SDUWLFXODU�

�� 5HJDUGLQJ WKH VWDQGDUG RSWLRQ� )RU DQ\ � : f� LI o LV ODUJH HQRXJK� LW LV RSWLPDO LQ DW OHDVW

VRPH FLUFXPVWDQFHV WR H[HUFLVH WKH RSWLRQ HDUO\�

�� 5HJDUGLQJ WKH UHVFLQGDEOH RSWLRQV� )RU DQ\ � : f� LI o LV ODUJH HQRXJK� LW LV RSWLPDO LQ DW

OHDVW VRPH FLUFXPVWDQFHV WR QRW H[HUFLVH WKH RSWLRQ DW WLPH^f�

�hLLu %RWK UHVXOWV REWDLQ IURP OLPLWLQJ DUJXPHQWV� &RQVLGHU QRQ�UHVFLQGDEOH RSWLRQV oUVW� 7KH

WLPH^| YDOXH RI ZDLWLQJ XQWLO A WR H[HUFLVH LV

E�� � �.Wde3oEA3|�E7
A
�g�n mm7

|
o

$V o $4� WKLV YDOXH FRQYHUJHV WR E����7
|
� 2Q WKH RWKHU KDQG� WKH YDOXH RI LPPHGLDWH H[HUFLVH

DW VRPH SRLQW | LV iE7
|
� g� � e3oEA3|�E7

|
� g�nj� $V o $ 4� WKLV FRQYHUJHV WR E7

|
� g��

7KXV� LI o LV ODUJH HQRXJK� LW LV WKH FDVH WKDW IRU DQ\ 7
|
VXFK WKDW �7

|
: g� HDUO\ H[HUFLVH DW 7

|

LV VXSHULRU WR ZDLWLQJ WLOO A �
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1RZ FRQVLGHU UHVFLQGDEOH RSWLRQV� ([HUFLVLQJ DQG WLPH^� IROORZHG E\ RSWLPDO UHVFLVVLRQ DW

WLPH^A LV HTXLYDOHQW LQ SUHVHQW YDOXH WR UHFHLYLQJ WKH IROORZLQJ SD\RnV DW WLPH^A �

�
7
A
� eoEA3|�gc LI 7

A
� g

g � eoEA3|�gc RWKHUZLVH
�����

,Q WXUQ� WKLV LV HTXLYDOHQW WR UHFHLYLQJ D SRUWIROLR FRQVLVWLQJ RI �L� D VWDQGDUG FDOO ZLWK VWULNH g

DQG PDWXULW\ A � DQG �LL� D FHUWDLQW\ SD\Rn RI g � eoEA3|�g� $V o LQFUHDVHV ZLWKRXW ERXQG� WKH

oUVW FRPSRQHQW FRQYHUJHV LQ YDOXH WR 7f� EXW WKH VHFRQG EHFRPHV DUELWUDULO\ QHJDWLYH� 7KXV� WKH

VXP LV GRPLQDWHG DW OHDVW E\ WKH DOWHUQDWLYH RI ZDLWLQJ XQWLO WLPH A WR H[HUFLVH� �

7KHVH DUJXPHQWV KLJKOLJKW D IXQGDPHQWDO WUDGH�Rn LQ WKH H[HUFLVH GHFLVLRQ IRU UHVFLQGDEOH

RSWLRQV EHWZHHQ WD[HV DQG LQWHUHVW FRVWV� (DUO\ H[HUFLVH ZKHQ WKH RSWLRQ LV DW� RU RXW�RI�WKH�

PRQH\ VDYHV WD[HV IRU WKH RSWLRQ KROGHU� EXW LW UHTXLUHV SD\PHQW RI g DW H[HUFLVH WLPH� ,I WKH

RSWLRQ LV UHVFLQGHG DW A � WKH VWULNH SULFH LV UHWXUQHG� EXW WKH LQWHUHVW RQ g LQ WKH LQWHULP LV

IRUHJRQH� DV H[SUHVVLRQ ����� KLJKOLJKWV� $V LQWHUHVW UDWHV LQFUHDVH� RQH ZRXOG LQWXLWLYHO\ H[SHFW

WKH RSWLPDOLW\ RI HDUO\ H[HUFLVH WR GHFUHDVH� DV D FRQVHTXHQFH� WKH UHODWLYH YDOXH IURP WKH RSWLRQ

KROGHU
V VWDQGSRLQW RI WKH UHVFLQGDEOH RSWLRQ FRPSDUHG WR WKH VWDQGDUG RSWLRQ VKRXOG DOVR GHFOLQH�

:H VKRZ WKDW WKHVH LQWXLWLYH DUJXPHQWV DUH FRUUHFW� +RZHYHU� LW LV DSSDUHQW IURP 3URSR�

VLWLRQ ��� WKDW RQH FDQQRW� LQ JHQHUDO� REWDLQ FORVHG�IRUP VROXWLRQV IRU WKH YDOXHV RI WKH WZR

RSWLRQV� :H UHVRUW WKHUHIRUH WR QXPHULFDO WHFKQLTXHV DV ZH H[SODLQ EHORZ�

D�� �T|�L? V@*�it

:H XVH D VWDQGDUG ELQRPLDO WUHH PRGHO RI VWRFN SULFH HYROXWLRQ WR LGHQWLI\ RSWLPDO H[HUFLVH

SROLFLHV DQG RSWLRQ YDOXHV� 7KH FRPSXWDWLRQ RI YDOXHV IRU WKH VWDQGDUG RSWLRQ LQ WKLV VHWWLQJ LV D

VWUDLJKWIRUZDUG $PHULFDQ RSWLRQ SULFLQJ SUREOHP WKDW ZH VROYH E\ WKH XVXDO EDFNZDUGV LQGXFWLRQ

WHFKQLTXH�

)RU UHVFLQGDEOH RSWLRQV� PDWWHUV DUH PRUH FRPSOH[� $W HDFK QRGH LQ WKH ELQRPLDO WUHH� ZH

oUVW FRPSXWH WKH YDOXH WR WKH HPSOR\HH RI H[HUFLVLQJ DW WKDW QRGH� &RQFHSWXDOO\� WKLV LQYROYHV

WKUHH VWHSV� )LUVW� ZH LGHQWLI\ WKH WD[HV GXH IURP H[HUFLVH DW WKDW QRGH� 7KHQ� ZH ORRN DW DOO

WHUPLQDO QRGHV WKDW UHVXOW IURP WKDW QRGH� DQG� XVLQJ WKH LQIRUPDWLRQ RQ WD[HV GXH� GHWHUPLQH

DW ZKLFK QRGHV UHVFLVVLRQ LV RSWLPDO� /DVWO\� ZH WDNH WKH SUHVHQW YDOXH RI WKHVH WHUPLQDO SD\RnV

WDNLQJ LQWR DFFRXQW WKH RSWLPDO UHVFLVVLRQV� 7KLV SUHVHQW YDOXH UHSUHVHQWV WKH YDOXH RI H[HUFLVH DW

WKDW QRGH� 8VLQJ WKHVH YDOXHV DQG EDFNZDUGV LQGXFWLRQ� ZH LGHQWLI\ WKH RSWLPDO H[HUFLVH VWUDWHJ\

DQG WKXV LQLWLDO RSWLRQ YDOXHV WR WKH HPSOR\HH�

7R FRPSXWH WKH JURVV FRVW WR WKH FRPSDQ\� ZH FRQVLGHU HDFK QRGH DW ZKLFK HDUO\ H[HUFLVH LV

RSWLPDO IRU WKH HPSOR\HH� )RU HDFK WHUPLQDO QRGH UHVXOWLQJ IURP VXFK D QRGH� ZH FDOFXODWH WKH
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JURVV SD\RnV �LQFOXGLQJ WD[HV� WKDW UHVXOW DW PDWXULW\� WDNLQJ LQWR DFFRXQW RSWLPDO UHVFLVVLRQ DW

PDWXULW\� 7KH SUHVHQW YDOXH RI WKHVH WHUPLQDO SD\RnV LV WKH JURVV FRVW WR WKH FRPSDQ\ DW WKDW

QRGH� )LQDOO\� WDNLQJ SUHVHQW YDOXHV RYHU DOO QRGHV DW ZKLFK HDUO\ H[HUFLVH RFFXUV GHOLYHUV WKH JURVV

LQLWLDO FRVW WR WKH FRPSDQ\� 1RWH WKDW WKH GLnHUHQFH EHWZHHQ WKH QHW EHQHoW WR WKH HPSOR\HH DQG

WKH JURVV FRVW WR WKH FRPSDQ\ UHSUHVHQWV WKH SUHVHQW YDOXH RI WD[HV SDLG RQ DFFRXQW RI H[HUFLVH�

7KH UHVXOWV IURP WKH FRPSXWDWLRQV DUH UHSRUWHG LQ 7DEOH �� 7KH VWULNH SULFH LQ WKH WDEOHV LV

o[HG DW g ' �ff DQG WKH PDUJLQDO WD[ UDWH � LV VHW WR ���� 7KH WDEOH FRQVLGHUV �� SDUDPHWHU

FRPELQDWLRQV LQ DOO� 7KH WRS SDQHO RI WKH WDEOH FRQVLGHUV RXW�RI�WKH�PRQH\ RSWLRQV �7f ' bf�

IRU WKUHH YDOXHV RI YRODWLOLW\ �j ' ���� ���� DQG ���� DQG QLQH YDOXHV IRU WKH LQWHUHVW UDWH

�UDQJLQJ IURP �� WR ����� 7KH VHFRQG SDQHO FRQVLGHUV DW�WKH�PRQH\ RSWLRQV �7f ' �ff� IRU WKH

VDPH UDQJHV RI YDOXHV RI YRODWLOLW\ DQG LQWHUHVW UDWHV� ZKLOH WKH WKLUG SDQHO FRQVLGHUV LQ�WKH�PRQH\

RSWLRQV �7f ' ��f��

)RU HDFK SDUDPHWHU FRQoJXUDWLRQ� IRXU YDOXHV DUH UHSRUWHG LQ WKH WDEOH� WKH YDOXH RI WKH

VWDQGDUG RSWLRQ WR WKH HPSOR\HH ��?o LQ WKH QRWDWLRQ LQWURGXFHG HDUOLHU�� WKH JURVV FRVW T ?o RI

WKH VWDQGDUG RSWLRQ WR WKH FRPSDQ\� WKH YDOXH �o RI WKH UHVFLQGDEOH RSWLRQ WR WKH HPSOR\HH� DQG

oQDOO\ WKH JURVV FRVW T o RI WKH UHVFLQGDEOH RSWLRQ WR WKH FRPSDQ\�

7KH QXPEHUV FRQoUP WKH LQWXLWLYH DUJXPHQWV PDGH DERYH� &RQVLGHU DW�WKH�PRQH\ RSWLRQV�

IRU H[DPSOH� 7KH WDEOH VKRZV WKDW DW ORZ LQWHUHVW UDWHV� LPPHGLDWH H[HUFLVH LV RSWLPDO LQ WKLV FDVH

IRU UHVFLQGDEOH RSWLRQV DQG QR WD[HV DUH SDLG RQ DFFRXQW RI H[HUFLVH �WKH YDOXH WR WKH HPSOR\HH

DQG WKH JURVV FRVW WR WKH FRPSDQ\ FRLQFLGH�� +RZHYHU� DV LQWHUHVW UDWHV ULVH� HDUO\ H[HUFLVH WR

UHGXFH WD[HV EHFRPHV SURJUHVVLYHO\ OHVV RSWLPDO DQG WKH QHW YDOXH RI WKH UHVFLQGDEOH RSWLRQ WR

WKH HPSOR\HH VWDUWV GLYHUJLQJ IURP WKH JURVV FRVW WR WKH FRPSDQ\� $V D FRQVHTXHQFH� WKH YDOXHV

RI WKH UHVFLQGDEOH DQG VWDQGDUG RSWLRQV JHW HYHU FORVHU� $W KLJK LQWHUHVW UDWHV� WKH YDOXHV RI WKH

WZR RSWLRQV GLnHU YHU\ OLWWOH� ERWK LQ WHUPV RI QHW YDOXH WR WKH HPSOR\HH DQG JURVV FRVW WR WKH

FRPSDQ\� $W DOO LQWHUHVW UDWHV� KRZHYHU� WKH YDOXH WR WKH HPSOR\HH RI WKH UHVFLQGDEOH RSWLRQ LV

DW OHDVW DV KLJK DV WKH YDOXH RI WKH FRUUHVSRQGLQJ VWDQGDUG RSWLRQ� ZKLOH WKH JURVV FRVW WR WKH

FRPSDQ\ LV HTXDO RU VPDOOHU IRU UHVFLQGDEOH RSWLRQV� 6LPLODU SDWWHUQV DQG FRQFOXVLRQV REWDLQ IRU

WKH RXW�RI�WKH�PRQH\ DQG LQ�WKH�PRQH\ RSWLRQV�

7KH WDEOH UHYHDOV VRPH LQWHUHVWLQJ SURSHUWLHV RI WKH RSWLRQV� )RU LQVWDQFH� ZKLOH WKH YDOXH RI

WKH VWDQGDUG RSWLRQ LQFUHDVHV ZLWK LQWHUHVW UDWHV IRU WKH XVXDO UHDVRQV� WKDW RI WKH UHVFLQGDEOH

RSWLRQ LQLWLDOO\ GHFUHDVHV DV LQWHUHVW UDWHV LQFUHDVH� ,Q VRPH FDVHV �H�J�� $70 RSWLRQV ZLWK

YRODWLOLW\ RI ����� WKH YDOXHV LQ WKH WDEOH EHJLQ WR LQFUHDVH DJDLQ DW LQWHUPHGLDWH LQWHUHVW UDWHV�

EXW LQ RWKHUV LW FRQWLQXHV WR GHFUHDVH HYHQ DW WKH KLJKHU LQWHUHVW UDWHV LQ WKH WDEOH� 7KHVH

SDWWHUQV UHpHFW WKH WZR RSSRVLQJ HnHFWV LQWHUHVW UDWHV KDYH RQ UHVFLQGDEOH RSWLRQV� RQ WKH RQH

KDQG� KLJKHU LQWHUHVW UDWHV LQFUHDVH WKH FRVW RI H[HUFLVLQJ HDUO\ DQG VXEVHTXHQWO\ UHVFLQGLQJ WKH

GHFLVLRQ� RQ WKH RWKHU KDQG� KLJKHU LQWHUHVW UDWHV FUHDWH D KLJKHU ULVN�QHXWUDO GULIW IRU WKH VWRFN�

1RWH DOVR WKDW WKH OHYHO RI YRODWLOLW\ LV FUXFLDO WR WKH HDUO\ H[HUFLVH GHFLVLRQ_IRU DQ\ JLYHQ LQWHUHVW



0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

2.163 2.242 2.324 2.407 2.492 2.579 2.668 3.044 4.124
3.605 3.737 3.873 4.012 4.153 4.299 4.447 5.074 6.873
3.605 3.454 3.317 3.266 3.230 3.198 3.166 3.221 4.132
3.605 3.454 3.444 3.508 3.511 3.486 3.460 4.226 6.481

8.691 8.788 8.885 8.983 9.082 9.181 9.281 9.684 10.726
14.485 14.646 14.807 14.970 15.133 15.297 15.462 16.130 17.852
14.485 14.147 13.814 13.566 13.438 13.323 13.210 12.781 12.233
14.485 14.147 13.814 14.083 14.013 13.936 13.828 13.441 14.424

14.964 15.055 15.147 15.239 15.331 15.423 15.516 15.888 16.830
24.934 25.082 25.226 25.369 25.512 25.656 25.800 26.376 27.828
24.940 24.590 24.243 23.898 23.557 23.218 22.935 22.407 21.404
24.940 24.590 24.243 23.898 23.557 23.218 23.926 23.801 24.351

0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

4.662 4.801 4.943 5.086 5.232 5.381 5.531 6.152 7.838
7.769 8.002 8.238 8.477 8.721 8.968 9.218 10.253 13.064
7.769 7.503 7.243 6.989 6.741 6.571 6.484 6.521 7.971
7.769 7.503 7.243 6.989 6.741 7.389 7.402 9.469 12.827

11.553 11.674 11.797 11.919 12.042 13.166 12.290 12.792 14.080
19.255 19.456 19.658 19.861 20.065 20.269 20.474 21.303 23.425
19.255 18.958 18.665 18.375 18.089 17.806 17.526 16.633 16.146
19.255 18.958 18.665 18.375 18.089 17.806 17.526 18.352 19.884

18.192 18.300 18.408 18.516 18.625 18.733 18.482 19.280 20.386
30.319 30.482 30.645 30.808 30.972 31.135 31.298 31.952 33.591
30.319 29.995 29.673 29.354 29.038 28.725 28.414 27.197 26.006
30.319 29.995 29.673 29.354 29.038 28.725 28.414 27.197 28.609

0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

8.629 8.825 9.021 9.220 9.420 9.621 9.824 10.649 12.784
14.382 14.708 15.036 15.367 15.700 16.036 16.374 17.748 21.307
12.048 11.847 11.651 11.461 11.277 11.098 10.925 10.964 12.878
14.382 14.209 14.041 13.878 13.720 13.567 13.418 16.918 21.124

15.846 15.989 16.132 16.275 16.419 16.563 16.708 17.291 18.771
26.410 26.644 26.878 27.113 27.348 27.584 27.820 28.770 31.199
24.318 24.051 23.786 23.525 23.268 23.013 22.762 21.787 20.756
26.410 26.148 25.890 25.634 25.382 25.133 24.886 23.932 26.577

22.783 22.904 23.026 23.147 23.269 23.391 23.513 24.002 25.236
37.971 38.149 38.327 38.504 38.702 38.884 39.067 39.797 41.619
36.123 35.818 35.515 35.215 34.917 34.622 34.330 33.186 31.092
37.971 37.667 37.365 37.065 36.768 36.474 36.182 35.041 34.929

Option Values at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Val/Option (Emp)
Cost/Option (Com)
Val/Option (Emp)

NRO

RO

Interest Rates(%)

Val/Option (Emp)
Cost/Option (Com)
Val/Option (Emp)
Cost/Option (Com)

Cost/Option (Com)

Vol=20%

Vol=50%

Vol=80%
NRO

NRO

RO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

Option Values at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

Interest Rates(%)

Vol=20%
NRO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option(Emp)
Cost/Option (Com)

Vol=50%
NRO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

Vol=80%
NRO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

Option Values at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)

Interest Rates(%)

Vol=20%
NRO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

NRO
Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

Table 1

This table summarizes the values of standard and rescindable options for a range of parameter values as explained in the text. The terms NRO and 
RO refer to standard (non-rescindable) and rescindable options, respectively. Val/Option (Emp) is the net-of-tax option value to the employee, while 
Cost/Option (Com) refers to the gross economic cost to the company of the option. 

Vol=80%
NRO

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
Cost/Option (Com)

Vol=50%
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UDWH� HDUO\ H[HUFLVH EHFRPHV ?PRUH� RSWLPDO IRU UHVFLQGDEOH RSWLRQV DV YRODWLOLW\ LQFUHDVHV�

7DEOH � VXJJHVWV XQDPELJXRXVO\ WKDW IURP WKH VWDQGSRLQW RI QHW EHQHoW WR WKH HPSOR\HH DQG

JURVV FRVW WR WKH FRPSDQ\� UHVFLQGDEOH RSWLRQV GRPLQDWH VWDQGDUG RSWLRQV� 7R LGHQWLI\ WKH QHW

FRVWV RI WKH WZR RSWLRQV WR WKH FRPSDQ\� ZH PXVW LGHQWLI\ WKH UHVSHFWLYH WD[ VKLHOGV� 7KH WD[

VKLHOG LV EDVHG RQ GHSWK�LQ�WKH�PRQH\ DW H[HUFLVH WLPH� 6LQFH WKH WD[HV SDLG E\ WKH HPSOR\HH DUH

D IUDFWLRQ � RI WKH GHSWK�LQ�WKH�PRQH\ DW H[HUFLVH WLPH� ZH FDQ LQYHUW WKH SUHVHQW YDOXH RI WD[HV

SDLG WR REWDLQ WKH SUHVHQW YDOXH RI WKH GHSWKV�LQ�WKH�PRQH\ DW H[HUFLVH WLPHV DQG WKHUHIRUH WKH

SUHVHQW YDOXH RI WKH WD[ VKLHOG� 7KXV� WKH SUHVHQW YDOXH RI WKH WD[ VKLHOG LQ WKH FDVH RI VWDQGDUG

RSWLRQV LV ET ?o � �?o�*� DQG LQ WKH FDVH RI UHVFLQGDEOH RSWLRQV LW LV ET o � �o�*� � 2EVHUYH

WKDW VLQFH T ?o � T o DQG �?o 	 �o� WKH WD[ VKLHOG LV DOZD\V KLJKHU IRU VWDQGDUG RSWLRQV WKDQ

UHVFLQGDEOH RQHV� ,I �
S
GHQRWHV WKH FRUSRUDWH WD[ UDWH� WKH QHW FRVWV RI WKH RSWLRQV DUH JLYHQ

UHVSHFWLYHO\ E\

�
T ?o � �

S

�

�
ET ?o � �?o�

�
DQG

�
T o � �

S

�

�
ET o � �o�

�
�

7KXV� WDNLQJ WKH WD[ VKLHOG LQWR DFFRXQW� WKH H[WUD FRVW RI XVLQJ UHVFLQGDEOH RSWLRQV IRU WKH

FRPSDQ\ LV

T o � T ?o � �
S

�

�
dT o � T ?o � �o n �?oo

ZKLOH WKH LQFUHDVHG EHQHoW WR WKH HPSOR\HH IURP XVLQJ UHVFLQGDEOH RSWLRQV LV �o ��?o� ,W LV LP�

PHGLDWH IURP WKHVH H[SUHVVLRQV WKDW WKH LQFUHDVHG EHQHoW WR WKH HPSOR\HH IURP XVLQJ UHVFLQGDEOH

RSWLRQV H[FHHGV WKH H[WUD FRVW WR WKH FRPSDQ\ ZKHQHYHU � : �
S
� 7KXV� UHVFLQGDEOH RSWLRQV RnHU

D 3DUHWR�VXSHULRU DOWHUQDWLYH IURP WKH FRVW�YDOXH VWDQGSRLQW RYHU VWDQGDUG RSWLRQV ZKHQHYHU WKH

HPSOR\HH
V PDUJLQDO WD[ WD[ UDWH H[FHHGV WKH FRPSDQ\
V� 2QFH DJDLQ� WKRXJK� WKLV XQGHUVWDWHV

WKH FDVH IRU UHVFLQGDEOH RSWLRQV� DV ZH VKRZ LQ WKH QH[W VXEVHFWLRQ� UHVFLQGDEOH RSWLRQV DOVR

SURYLGH VXSHULRU LQFHQWLYHV LQ JHQHUDO� WKRXJK WKH GLnHUHQFHV DUH QRW DV GUDPDWLF DV LQ WKH FDVH

RI ]HUR LQWHUHVW UDWHV�

D�2 �T|�L? 5i?t�|���|�it

6LQFH ZH GR QRW KDYH FORVHG�IRUP VROXWLRQV� RSWLRQ VHQVLWLYLWLHV PXVW EH FDOFXODWHG QXPHULFDOO\

E\ XVLQJ WKH QHW RSWLRQ YDOXH IRU WKH HPSOR\HH� 7DEOH � SURYLGHV D VXPPDU\ RI WKH GHOWDV IRU WKH

VDPH VHW RI SDUDPHWHU FRQoJXUDWLRQV DV LQ 7DEOH ��

:LWK VRPH H[FHSWLRQV WKDW RFFXU DW KLJK LQWHUHVW UDWHV DQG ORZ YRODWLOLWLHV� WKH GHOWDV DUH

KLJKHU XQGHU UHVFLQGDEOH RSWLRQV WKDQ VWDQGDUG RSWLRQV� VR UHVFLQGDEOH RSWLRQV SURYLGH JHQHUDOO\

EHWWHU GLUHFWLRQDO LQFHQWLYHV� 7KH GLnHUHQFHV DUH SDUWLFXODUO\ ODUJH IRU ORZ LQWHUHVW UDWHV ZKHQ



Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.25 0.25 0.26 0.27 0.27 0.28 0.29 0.32 0.37
RO 0.42 0.43 0.37 0.32 0.31 0.32 0.32 0.30 0.32

NRO 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.31 0.34
RO 0.48 0.48 0.49 0.38 0.37 0.36 0.37 0.38 0.39

NRO 0.32 0.32 0.33 0.33 0.33 0.33 0.33 0.34 0.36
RO 0.54 0.54 0.54 0.55 0.55 0.55 0.47 0.45 0.44

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.32 0.32 0.33 0.34 0.35 0.35 0.36 0.38 0.43
RO 0.42 0.43 0.44 0.45 0.45 0.35 0.35 0.38 0.40

NRO 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.38 0.40
RO 0.49 0.50 0.50 0.50 0.51 0.51 0.51 0.42 0.42

NRO 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.41 0.42
RO 0.56 0.56 0.56 0.57 0.57 0.57 0.57 0.58 0.49

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.40 0.40 0.40 0.41 0.42 0.42 0.43 0.45 0.50
RO 0.42 0.43 0.44 0.45 0.45 0.46 0.47 0.46 0.50

NRO 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.45 0.47
RO 0.51 0.51 0.51 0.52 0.52 0.52 0.52 0.53 0.48

NRO 0.46 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.49
RO 0.58 0.58 0.58 0.59 0.59 0.59 0.59 0.60 0.52

TABLE 2

Option Deltas at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)

Vol=20%

Option Deltas at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

This table presents the deltas of the standard (non-rescindable) options and rescindable options, denoted in 
the table by NRO and RO, respectively. The parameter configurations considered are the same as in Table 
1.

Vol=50%

Vol=80%

Option Deltas at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%

Vol=50%

Vol=80%

Vol=20%



Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.220 0.223 0.225 0.227 0.229 0.231 0.232 0.238 0.243
RO 0.367 0.362 0.340 0.311 0.307 0.307 0.309 0.268 0.230

NRO 0.214 0.214 0.214 0.214 0.214 0.214 0.213 0.213 0.209
RO 0.357 0.357 0.356 0.330 0.327 0.325 0.325 0.325 0.308

NRO 0.203 0.203 0.203 0.203 0.203 0.202 0.202 0.201 0.198
RO 0.339 0.339 0.338 0.337 0.337 0.336 0.323 0.317 0.303

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.232 0.232 0.231 0.230 0.229 0.228 0.226 0.220 0.195
RO 0.387 0.386 0.385 0.383 0.381 0.354 0.348 0.276 0.212

NRO 0.226 0.226 0.225 0.225 0.224 0.223 0.223 0.220 0.212
RO 0.377 0.376 0.375 0.374 0.373 0.372 0.371 0.351 0.321

NRO 0.216 0.215 0.215 0.214 0.214 0.214 0.213 0.212 0.207
RO 0.359 0.358 0.357 0.357 0.356 0.355 0.354 0.350 0.336

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.244 0.240 0.251 0.233 0.229 0.225 0.221 0.205 0.162
RO 0.414 0.410 0.406 0.401 0.397 0.392 0.387 0.250 0.175

NRO 0.237 0.236 0.235 0.234 0.233 0.232 0.231 0.226 0.214
RO 0.403 0.401 0.400 0.398 0.397 0.395 0.393 0.387 0.330

NRO 0.225 0.224 0.224 0.223 0.223 0.222 0.222 0.220 0.214
RO 0.383 0.382 0.381 0.380 0.378 0.377 0.376 0.371 0.356

Vol=50%

Vol=80%

Option Vegas at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%

Vol=50%

Vol=80%

Vol=20%

TABLE 3

Option Vegas at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)

Vol=20%

Option Vegas at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

This table presents the vegas of the net option values for standard (non-rescindable) options and 
rescindable options, denoted in the table by NRO and RO, respectively. The parameter configurations 
considered are the same as in Table 1.
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WKH RSWLRQV DUH RXW�RI�WKH�PRQH\� 7KH EHKDYLRU RI WKH GHOWDV RI WKH UHVFLQGDEOH RSWLRQV LV DOVR

PRUH FRPSOH[ WKDQ WKDW RI VWDQGDUG RSWLRQV� )RU H[DPSOH� WKH GXDO LPSDFW RI WKH LQWHUHVW UDWH LQ

GHWHUPLQLQJ UHVFLQGDEOH RSWLRQ YDOXHV WKDW ZDV KLJKOLJKWHG LQ WKH SUHYLRXV VHFWLRQ FDQ DOVR EH VHHQ

LQ WKLV WDEOH� )RU WKH VWDQGDUG RSWLRQ� RSWLRQ GHOWDV LQFUHDVH DV LQWHUHVW UDWHV LQFUHDVH �ORRVHO\

VSHDNLQJ� D KLJKHU UDWH RI LQWHUHVW PHDQV D KLJKHU ULVN�QHXWUDO GULIW IRU WKH RSWLRQ ZKLFK SXVKHV

LW ?PRUH� LQWR WKH PRQH\�� +RZHYHU� IRU UHVFLQGDEOH RSWLRQV� WKLV EHKDYLRU LV QRW PRQRWRQH� WKH

GHOWD W\SLFDOO\ LQFUHDVHV ZLWK LQWHUHVW UDWHV� WKHQ GHFUHDVHV� WKHQ LQFUHDVHV DJDLQ� ,QWXLWLYHO\� DW

ORZ LQWHUHVW UDWHV� HDUO\ H[HUFLVH ZKHQ WKH RSWLRQ LV DW� RU RXW�RI�WKH�PRQH\ LV RSWLPDO EHFDXVH WKH

WLPH YDOXH ORVV RQ WKH VWULNH SULFH LV VPDOO� WKXV� WKH JURVV DQG QHW RSWLRQ YDOXHV FRLQFLGH� 2YHU

WKLV UDQJH RI UDWHV� WKH GHOWD LQFUHDVHV ZLWK LQWHUHVW UDWHV� $W KLJKHU LQWHUHVW UDWHV� LPPHGLDWH

H[HUFLVH LV QR ORQJHU RSWLPDO� VR WKH LQFUHDVH LQ WKH JURVV RSWLRQ YDOXH LV ODUJHU WKDQ WKH LQFUHDVH

LQ WKH QHW YDOXH� 7KXV� WKH GHOWD GHFOLQHV� �&RPSDUH� IRU H[DPSOH� WKH EHKDYLRU RI UHVFLQGDEOH

RSWLRQ YDOXHV DQG GHOWDV DW LQWHUHVW UDWHV RI �� DQG ����� LQ 7DEOHV � DQG ���

7DEOH � VXPPDUL]HV YHJDV IRU WKH WZR RSWLRQV IRU WKH VDPH UDQJH RI SDUDPHWUL]DWLRQV DV LQ

WKH HDUOLHU WDEOHV� :LWK D VLQJOH H[FHSWLRQ QRZ� WKH WDEOH VKRZV WKDW WKH YHJDV DUH KLJKHU IRU

UHVFLQGDEOH RSWLRQV WKDQ IRU VWDQGDUG RSWLRQV� DQG W\SLFDOO\ VXEVWDQWLDOO\ VR� 2QFH DJDLQ� WKH

GLnHUHQFH EHWZHHQ WKH RSWLRQV LV PRVW SURQRXQFHG DW ORZ LQWHUHVW UDWHV� WKRXJK LQ PRVW FDVHV� LW

UHPDLQV VXEVWDQWLDO HYHQ DW KLJK LQWHUHVW UDWHV� �1RWH DOVR WKDW� DV ZLWK WKH GHOWD� WKH VHQVLWLYLWLHV

DUH KLJKHU IRU ERWK RSWLRQV DW KLJK YRODWLOLWLHV�� 7KXV� UHVFLQGDEOH RSWLRQV JHQHUDOO\ SURYLGH EHWWHU

ULVN�WDNLQJ LQFHQWLYHV DV ZHOO�

S +itU�tt�L?t ��|�L�| A@ �@?Ui**@|�L?

7KH WD[ WUHDWPHQW RI UHVFLVVLRQ LV� DV ZH H[SODLQ LQ 6HFWLRQ �� VRPHZKDW XQFHUWDLQ VLQFH WKHUH

LV QR H[SOLFLW JXLGDQFH IURP WKH ,QWHUQDO 5HYHQXH 6HUYLFH �,56� RQ WKLV WRSLF� ,Q WKLV VHFWLRQ�

ZH H[DPLQH WKH LPSDFW RQ WKH SURSHUWLHV RI UHVFLQGDEOH RSWLRQV LI UHVFLVVLRQ GRHV QRW FDQFHO WKH

HPSOR\HH
V WD[ OLDELOLW\�

7DEOHV � WKURXJK � SUHVHQW WKH RSWLRQ YDOXHV DQG RSWLRQ VHQVLWLYLWLHV IRU WKLV FDVH� 7KH WDEOHV

FRQVLGHU WKH VDPH SDUDPHWHU FRQoJXUDWLRQV DV LQ 7DEOHV �^�� 7DEOH � SUHVHQWV JURVV DQG QHW

RSWLRQ YDOXHV XQGHU WKH DVVXPSWLRQ WKDW UHVFLVVLRQ GRHV QRW FDQFHO WKH WD[ OLDELOLW\ FUHDWHG E\ WKH

RULJLQDO H[HUFLVH� 7DEOHV � DQG � SUHVHQW WKH RSWLRQ GHOWDV DQG YHJDV IRU WKLV FDVH� 7KH VWDQGDUG

RSWLRQ LV� RI FRXUVH� XQDnHFWHG E\ WKLV FKDQJH� VR WKH QXPEHUV GHVFULEHG LQ 7DEOHV �^� IRU WKH

VWDQGDUG RSWLRQ DUH WKH VDPH DV LQ 7DEOHV �^��

,I LQWHUHVW UDWHV DUH ORZ DQG WKH RSWLRQ LV DW� RU RXW�RI�WKH�PRQH\� LW LV HDV\ WR VHH WKDW

WKLV FKDQJH LQ WD[ WUHDWPHQW ZLOO KDYH QR LPSDFW� 2XU HDUOLHU DQDO\VLV VKRZHG WKDW LPPHGLDWH

H[HUFLVH LV RSWLPDO LQ WKHVH FLUFXPVWDQFHV� XQGHU WKH DVVXPSWLRQ WKDW UHVFLVVLRQ FDQFHOOHG WKH



0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

2.163 2.242 2.324 2.407 2.492 2.579 2.668 3.044 4.124
3.605 3.737 3.873 4.012 4.153 4.299 4.447 5.074 6.873
3.605 3.454 3.302 3.155 3.094 3.056 3.026 3.115 4.124
3.605 3.454 3.302 3.363 3.474 3.486 3.460 4.846 6.873

8.691 8.788 8.885 8.983 9.082 9.181 9.281 9.684 10.726
14.485 14.646 14.807 14.970 15.133 15.297 15.462 16.130 17.852
14.485 14.147 13.814 13.483 13.156 12.832 12.511 11.977 11.330
14.485 14.147 13.814 13.483 13.156 12.832 12.511 13.402 16.045

14.964 15.055 15.147 15.239 15.331 15.423 15.516 15.888 16.830
24.934 25.082 25.226 25.369 25.512 25.656 25.800 26.376 27.828
24.940 24.590 24.243 23.898 23.557 23.218 22.882 21.564 19.142
24.940 24.590 24.243 23.898 23.557 23.218 22.882 21.564 22.424

0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

4.662 4.801 4.943 5.086 5.232 5.381 5.531 6.152 7.838
7.769 8.002 8.238 8.477 8.721 8.968 9.218 10.253 13.064
7.769 7.503 7.243 6.989 6.741 6.499 6.262 6.300 7.838
7.769 7.503 7.243 6.989 6.741 6.499 6.262 9.546 13.064

11.553 11.674 11.797 11.919 12.042 13.166 12.290 12.792 14.080
19.255 19.456 19.658 19.861 20.065 20.269 20.474 21.303 23.425
19.255 18.958 18.665 18.375 18.089 17.806 17.526 16.439 14.767
19.255 18.958 18.665 18.375 18.089 17.806 17.526 16.439 20.738

18.192 18.300 18.408 18.516 18.625 18.733 18.482 19.280 20.386
30.319 30.482 30.645 30.808 30.972 31.135 31.298 31.952 33.591
30.319 29.995 29.673 29.354 29.038 28.725 28.414 27.197 24.333
30.319 29.995 29.673 29.354 29.038 28.725 28.414 27.197 24.333

0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

8.629 8.825 9.021 9.220 9.420 9.621 9.824 10.649 12.784
14.382 14.708 15.036 15.367 15.700 16.036 16.374 17.748 21.307
10.380 10.330 10.290 10.260 10.230 10.210 10.200 10.720 12.784
14.382 14.410 14.450 14.490 14.550 14.610 14.680 17.330 21.307

15.846 15.989 16.132 16.275 16.419 16.563 16.708 17.291 18.771
26.410 26.644 26.878 27.113 27.348 27.584 27.820 28.770 31.199
22.410 22.170 21.930 21.690 21.460 21.230 21.000 20.130 19.190
26.410 26.148 25.890 25.634 25.382 25.133 24.886 23.932 29.570

22.783 22.904 23.026 23.147 23.269 23.391 23.513 24.002 25.236
37.971 38.149 38.327 38.504 38.702 38.884 39.067 39.797 41.619
33.970 33.690 33.400 33.120 32.850 32.570 32.300 31.240 28.740
37.971 37.667 37.365 37.065 36.768 36.474 36.182 35.041 32.360

Table 4

This table summarizes the values of standard and rescindable options for the same range of parameter values as in Table 1. The standard (non-
rescindable) option values are the same as in table 1. The values of the rescindable options are computed assuming there is no forgiving of the tax 
upon rescission as explained in Section 6. 
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Vol=50%
NRO

Val/Option (Emp)
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Option Values at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)
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Option Values at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

Interest Rates(%)

Vol=20%
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Val/Option(Emp)
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RO
Val/Option(Emp)
Cost/Option (Com)

Val/Option (Emp)
Cost/Option (Com)

RO
Val/Option (Emp)
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Vol=80%
NRO

NRO

RO

Cost/Option (Com)
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Vol=50%

Option Values at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Val/Option (Emp)
Cost/Option (Com)
Val/Option (Emp)

NRO

RO

Interest Rates(%)

Val/Option (Emp)
Cost/Option (Com)
Val/Option (Emp)



Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.25 0.25 0.26 0.27 0.27 0.28 0.29 0.32 0.37
RO 0.42 0.43 0.44 0.37 0.26 0.25 0.25 0.29 0.37

NRO 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.31 0.34
RO 0.48 0.48 0.49 0.49 0.49 0.50 0.50 0.21 0.26

NRO 0.32 0.32 0.33 0.33 0.33 0.33 0.33 0.34 0.36
RO 0.54 0.54 0.54 0.55 0.55 0.55 0.55 0.56 0.32

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.32 0.32 0.33 0.34 0.35 0.35 0.36 0.38 0.43
RO 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.39 0.43

NRO 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.38 0.40
RO 0.40 0.40 0.41 0.41 0.42 0.42 0.43 0.44 0.43

NRO 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.41 0.42
RO 0.45 0.46 0.46 0.46 0.47 0.47 0.47 0.48 0.51

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.40 0.40 0.40 0.41 0.42 0.42 0.43 0.45 0.50
RO 0.26 0.27 0.28 0.29 0.30 0.31 0.32 0.40 0.49

NRO 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.45 0.47
RO 0.32 0.32 0.33 0.33 0.34 0.34 0.35 0.37 0.48

NRO 0.46 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.49
RO 0.37 0.37 0.37 0.38 0.38 0.39 0.39 0.40 0.44

TABLE 5

Option Deltas at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%

This table presents option deltas for standard (non-rescindable) and rescindable options under the 
assumption that there is no tax-forgivance in a recision as explained in Section 6. The parameter 
configurations are the same as in Table 2, and the deltas of the non-rescindable options are the same as in 
Table 2.

Vol=50%

Vol=80%

Vol=20%

Option Deltas at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

Option Deltas at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%



Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.220 0.223 0.225 0.227 0.229 0.231 0.232 0.238 0.243
RO 0.367 0.372 0.376 0.334 0.284 0.271 0.269 0.246 0.243

NRO 0.214 0.214 0.214 0.214 0.214 0.214 0.213 0.213 0.209
RO 0.357 0.357 0.357 0.356 0.356 0.356 0.340 0.278 0.233

NRO 0.203 0.203 0.203 0.203 0.203 0.202 0.202 0.201 0.198
RO 0.339 0.339 0.338 0.337 0.337 0.336 0.336 0.333 0.269

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.232 0.232 0.231 0.230 0.229 0.228 0.226 0.220 0.195
RO 0.387 0.386 0.385 0.383 0.381 0.379 0.377 0.255 0.195

NRO 0.226 0.226 0.225 0.225 0.224 0.223 0.223 0.220 0.212
RO 0.377 0.376 0.375 0.374 0.373 0.372 0.371 0.366 0.267

NRO 0.216 0.215 0.215 0.214 0.214 0.214 0.213 0.212 0.207
RO 0.359 0.358 0.358 0.357 0.356 0.355 0.354 0.350 0.339

Int Rates (%) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 5.00 10.00

NRO 0.244 0.240 0.251 0.233 0.229 0.225 0.221 0.205 0.162
RO 0.406 0.399 0.392 0.385 0.378 0.370 0.352 0.245 0.167

NRO 0.237 0.236 0.235 0.234 0.233 0.232 0.231 0.226 0.214
RO 0.395 0.393 0.391 0.389 0.387 0.386 0.384 0.376 0.247

NRO 0.225 0.224 0.224 0.223 0.223 0.222 0.222 0.220 0.214
RO 0.375 0.374 0.373 0.371 0.370 0.369 0.368 0.362 0.349

Option Vegas at Different Interest Rates & Volatilities: ITM Options (S=110 K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%

Vol=50%

Vol=80%

Vol=20%

Option Vegas at Different Interest Rates & Volatilities: OTM Options (S=90 K=100 Tau=40%)

TABLE 6

Option Vegas at Different Interest Rates & Volatilities: ATM Options (S=K=100 Tau=40%)

Vol=20%

Vol=50%

Vol=80%

This table presents option vegas for standard (non-rescindable) and rescindable options under the 
assumption that there is no tax-forgivance in a recision as explained in Section 6. The parameter 
configurations are the same as in Table 3, and the vegas for standard options are the same as Table 3. 
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WD[ OLDELOLW\� +RZHYHU� VLQFH LPPHGLDWH H[HUFLVH FUHDWHV QR WD[ OLDELOLW\ KHUH� LW LV REYLRXV WKDW

LPPHGLDWH H[HUFLVH FRQWLQXHV WR UHPDLQ RSWLPDO� 7KXV� DW DOO ORZ LQWHUHVW UDWHV DQG IRU DW� DQG

RXW�RI�WKH�PRQH\ RSWLRQV� UHVFLQGDEOH RSWLRQV FRQWLQXH WR GR EHWWHU LQ JHQHUDO WKDQ VWDQGDUG

RSWLRQV�

$V LQWHUHVW UDWHV LQFUHDVH� KRZHYHU� WKH FKDQJH LQ WD[DWDWLRQ EHLQJV WR KDYH DQ LPSDFW� $

FRPSDULVRQ RI 7DEOHV � DQG � VKRZV WKDW IRU DW� DQG RXW�RI�WKH�PRQH\ RSWLRQV� LPPHGLDWH H[HUFLVH

LV RSWLPDO IRU WKH UHVFLQGDEOH RSWLRQ XQGHU WKH QHZ WD[ UHJLPH HYHQ ZKHUH LW ZDV QRW XQGHU WKH

ROG UHJLPH� 7KLV LV LQWXLWLYH� LI UHVFLVVLRQ ZLOO QRW FDQFHO WKH WD[ OLDELOLW\� DQ DGGHG LQFHQWLYH H[LVWV

WR H[HUFLVH HDUO\ DQG DYRLG WKH OLDELOLW\� $W YHU\ KLJK LQWHUHVW UDWHV� KRZHYHU� WKH RSSRUWXQLW\

FRVW RI IRUHJRQH LQWHUHVW RQ WKH VWULNH SULFH EHJLQV WR GRPLQDWH DQG WKH UHVFLQGDEOH RSWLRQ ORRNV

LQGLVWLQJXLVKDEOH IURP WKH VWDQGDUG RSWLRQ�

)RU LQ�WKH�PRQH\ RSWLRQV� RQ WKH RWKHU KDQG� WKH HnHFW RI WKH WD[ FKDQJH DUH PRUH LPPHGLDWH�

7D[HV FDQQRW EH DYRLGHG E\ H[HUFLVLQJ HDUO\ VLQFH WKH RSWLRQV DUH DOUHDG\ LQ�WKH�PRQH\� $W ORZ

LQWHUHVW UDWHV� WKH H[HUFLVH GHFLVLRQV DUH ODUJHO\ XQDnHFWHG �WKH JURVV FRVWV RI WKH UHVFLQGDEOH

RSWLRQ DUH WKH VDPH WR WKH FRPSDQ\ LQ 7DEOHV � DQG ��� EXW� RI FRXUVH� WKH QHW UHFHLSWV WR WKH

HPSOR\HH DUH QRZ VPDOOHU� $W KLJK LQWHUHVW UDWHV� KRZHYHU� HDUO\ H[HUFLVH EHFRPHV OHVV RSWLPDO

TXLFNO\ DQG WKH GLnHUHQFH EHWZHHQ UHVFLQGDEOH DQG VWDQGDUG RSWLRQV EHFRPHV OHVV SURQRXQFHG

WKDQ LQ 7DEOH ��

7DEOHV � DQG � VKRZ WKDW LQFHQWLYH IHDWXUHV DUH DOVR VXEVWDQWLDOO\ DnHFWHG E\ WKH WD[ FKDQJH�

5RXJKO\ SXW� LQ WKRVH FLUFXPVWDQFHV ZKHUH HDUO\ H[HUFLVH RFFXUV XQGHU WKH UHVFLQGDEOH RSWLRQ� WKH

ODWWHU KDV EHWWHU LQFHQWLYH IHDWXUHV WKDQ WKH VWDQGDUG RSWLRQ� 7KLV LV LQWXLWLYH� ZLWK HDUO\ H[HUFLVH�

WKH UHVFLQGDEOH RSWLRQ LV QRZ HTXLYDOHQW WR D XQLW RI VWRFN DQG D SXW� ZKLFK E\ SXW^FDOO SDULW\ LV

DNLQ WR D VWDQGDUG FDOO� LQ FRQWUDVW� WKH VWDQGDUG RSWLRQ LV� EHFDXVH RI WD[HV XSRQ H[HUFLVH� OLNH D

IUDFWLRQ RI WKLV FDOO� +RZHYHU� DW KLJK LQWHUHVW UDWHV HVSHFLDOO\� HDUO\ H[HUFLVH EHFRPHV LQRSWLPDO

IRU WKH KROGHU RI WKH UHVFLQGDEOH RSWLRQ� DQG DV D FRQVHTXHQFH� WKHUH LV D VXEVWDQWLDO GURS LQ WKH

RSWLRQ
V LQFHQWLYH IHDWXUHV� ZLWK VWDQGDUG RSWLRQV QRZ GRLQJ EHWWHU LQ PDQ\ FDVHV�

7KHVH UHVXOWV LQGLFDWH WKDW WKH JHQHUDO VXSHULRULW\ RI UHVFLQGDEOH RSWLRQV HVWDEOLVKHG LQ HDUOLHU

VHFWLRQV GHULYHV LQ VXEVWDQWLDO SDUW IURP KDYLQJ WD[HV FDQFHOOHG XSRQ UHVFLVVLRQ� :LWKRXW WKLV�

VWDQGDUG RSWLRQV FRPSDUH TXLWH ZHOO ZLWK WKHLU UHVFLQGDEOH FRXQWHUSDUWV�

. A@ Ahi@|4i?| Lu , iU�|��i �T|�L?t

0RVW RSWLRQV KHOG E\ H[HFXWLYHV LQ 8�6� oUPV DUH ?QRQTXDOLoHG RSWLRQV� IRU WD[ SXUSRVHV� 7KHVH

RSWLRQV WULJJHU D WD[ OLDELOLW\ IRU WKH HPSOR\HH DQG D GHGXFWLRQ IRU WKH oUP RQ WKH GDWH RI H[HUFLVH�

EDVHG RQ WKH VSUHDG EHWZHHQ WKH H[HUFLVH SULFH DQG WKH FXUUHQW VWRFN SULFH� )RU WKH HPSOR\HH�

WKLV DPRXQW LV WD[HG DV RUGLQDU\ LQFRPH� LI KH FRQWLQXHV WR KROG WKH XQGHUO\LQJ VWRFN IRU DW OHDVW



5HVFLQGDEOH 2SWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� PRQWKV� IXUWKHU DSSUHFLDWLRQ �RU GHFOLQH� LV WD[HG DV D FDSLWDO JDLQ �RU ORVV��

$ PLQRULW\ RI RSWLRQV� FDOOHG ?LQFHQWLYH VWRFN RSWLRQV�� UHFHLYH VSHFLDO WD[ EHQHoWV� 7KH

RSWLRQ KROGHU SD\V QR WD[ DW WKH WLPH RI H[HUFLVH DQG FDSLWDO JDLQV WD[ RQO\ ZKHQ WKH XQGHUO\LQJ

VKDUHV DUH VROG� ZLWK D WD[ EDVLV HTXDO WR WKH H[HUFLVH SULFH� 7KH oUP UHFHLYHV QR WD[ GHGXFWLRQ�

6WRFN DFTXLUHG IURP H[HUFLVLQJ ,62V PXVW EH KHOG DW OHDVW RQH \HDU SDVW WKH H[HUFLVH GDWH DQG

WZR \HDUV SDVW WKH RSWLRQ DZDUG GDWH� +RZHYHU� WD[ EHQHoWV IURP ,62V FDQ EH VHYHUHO\ OLPLWHG

IRU FHUWDLQ RSWLRQ KROGHUV� EHFDXVH WKH RSWLRQ VSUHDG DW H[HUFLVH_ZKLFK ZRXOG RUGLQDULO\ EH

XQWD[HG_HQWHUV LQWR WKH FDOFXODWLRQ IRU DOWHUQDWLYH PLQLPXP WD[� ZKLFK LV VXEMHFW WR D ���

PDUJLQDO UDWH IRU WKRVH ZKRVH LQFRPHV H[FHHG FHUWDLQ OLPLWV� ,62 KROGHUV FDQ DOVR FRQYHUW WKHLU

RSWLRQV WR 142V E\ VHOOLQJ WKH XQGHUO\LQJ VWRFN EHIRUH WKH HQG RI WKH UHTXLUHG KROGLQJ SHULRG�

WKLV VWUDWHJ\ DYRLGV WKH $07 LI WKH VWRFN LV VROG LQ WKH VDPH FDOHQGDU \HDU DV WKH H[HUFLVH�

A@ Ahi@|4i?| Lu +itU�tt�L?

5HFLVVLRQ EHFRPHV DSSHDOLQJ LI WKH XQGHUO\LQJ VWRFN YDOXH GHFOLQHV VXEVWDQWLDOO\ DIWHU WKH H[HUFLVH

GDWH� 6LQFH WKH VSUHDG RQ WKH H[HUFLVH GDWH GHWHUPLQHV WKH RUGLQDU\ LQFRPH WD[ REOLJDWLRQ IRU

142V� DV ZHOO DV WKH SRVVLEOH $07 REOLJDWLRQ IRU ,62V� IDOOLQJ VWRFN SULFHV DIWHU WKH H[HUFLVH

GDWH FRXOG OHDYH WKH IRUPHU RSWLRQ KROGHU ZLWK VWRFN ZKRVH YDOXH LV OHVV WKDQ KLV WD[ REOLJDWLRQ�

7KH WD[ WUHDWPHQW RI UHVFLVVLRQ UHPDLQV XQFHUWDLQ GXH WR DQ DEVHQFH RI FOHDU JXLGDQFH IURP WKH

,QWHUQDO 5HYHQXH 6HUYLFH� 1R VWDWXWHV LQ WKH 8�6� ,QWHUQDO 5HYHQXH &RGH DGGUHVV WKH SRVVLELOLW\

RI UHFLVVLRQ� QRU KDV WKH ,56 LVVXHG DQ\ QRQ�SUHFHGHQWLDO 3ULYDWH /HWWHU 5XOLQJV RQ WKH WRSLF� 7KH

FORVHVW UHOHYDQW OHJDO UHIHUHQFH SRLQW LV ,56 3ULYDWH /HWWHU 5XOLQJ �������� LVVXHG LQ ���� LQ D

FDVH LQYROYLQJ D UHVFLVVLRQ RI UHVWULFWHG VWRFN DZDUGV� ,Q WKDW FDVH� WKH FRPSDQ\ DQG LWV HPSOR\HHV

DJUHHG WR UHVFLQG WKH DZDUGV DIWHU UHDOL]LQJ WKDW WKH oUP
V DFFRXQWDQWV KDG JLYHQ PLVWDNHQ DGYLFH

DERXW WKH DZDUGV
 LPSDFW RQ WKH FRPSDQ\
V LQFRPH VWDWHPHQW� 7KH ,56 KHOG WKDW WKH UHVFLVVLRQV

SHUPLWWHG HPSOR\HHV WR ?GLVUHJDUG IRU IHGHUDO LQFRPH WD[ SXUSRVHV� WKH RULJLQDO DZDUGV� VR ORQJ

DV ERWK HYHQWV RFFXUUHG LQ WKH VDPH WD[ \HDU�

,Q RXU UHVHDUFK DQG FRQYHUVDWLRQV ZLWK FRPSHQVDWLRQ H[SHUWV� ZH KHDUG D YDULHW\ RI RSLQLRQV

DERXW ZKHWKHU WKLV UHDVRQLQJ ZRXOG EH IROORZHG LQ WKH FDVH RI VWRFN RSWLRQ H[HUFLVH UHVFLVVLRQ� $W

OHDVW WZR LPSRUWDQW GLnHUHQFHV H[LVW IURP WKH VLWXDWLRQ GHVFULEHG DERYH� RSWLRQ H[HUFLVH UHVFLVVLRQ

ZRXOG QRW EH EDVHG RQ D PXWXDO PLVWDNH DERXW XQGHUO\LQJ IDFWV DW WKH WLPH RI WKH H[HUFLVH� DQG

WKH HYHQW EHLQJ UHVFLQGHG_WKH H[HUFLVH� FRQWUROOHG E\ WKH HPSOR\HH_LV VRPHZKDW GLnHUHQW IURP

WKH HYHQW LQ WKH UHVWULFWHG VWRFN FDVH_WKH DZDUG� FRQWUROOHG E\ WKH oUP�

,QVWHDG RI SHUPLWWLQJ UHVFLVVLRQ WR ZLSH RXW H[LVWLQJ WD[ REOLJDWLRQV� WKH ,56 KDV DW OHDVW RQH

FOHDU DOWHUQDWLYH� LW FRXOG VLPSO\ OHDYH WKH WD[ REOLJDWLRQV UHODWHG WR WKH RULJLQDO H[HUFLVH LQWDFW

DIWHU UHVFLVVLRQ� 7KLV DOWHUQDWLYH PRWLYDWHV WKH DQDO\VLV LQ 6HFWLRQ � DERYH�
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2XWVLGH WKH 86� WD[ ODZV JRYHUQLQJ WKH WUHDWPHQW RI RSWLRQV JUDQWHG WR HPSOR\HHV DUH UDWKHU QHZ

DQG VXEMHFW WR IUHTXHQW DPHQGPHQW� ,Q PDQ\ FRXQWULHV� WKH WD[ ODZ LV VLPSO\ D FRS\ RI WKH 86

FRGH� ,Q WKH 8.� )UDQFH� DQG *HUPDQ\� IRU H[DPSOH� WKH ODZ LV VLPLODU WR WKDW RI WKH 86� D WD[

OLDELOLW\ LV FUHDWHG WKH GD\ RSWLRQ H[HUFLVH RFFXUV ZLWK WKH GHSWK�LQ�WKH�PRQH\ DW H[HUFLVH WLPH

EHLQJ WUHDWHG DV RUGLQDU\ LQFRPH� ,WDOLDQ ODZ LV GLnHUHQW LQ WKLV UHJDUG ZLWK RSWLRQV EHLQJ WD[HG

RQO\ LI WKH\ DUH LQ�WKH�PRQH\ RQ WKH GD\ RI JUDQW�

$ IHZ FRXQWULHV LQ ZKLFK WKH FRPSHQVDWLRQ RI HPSOR\HHV XVLQJ FRUSRUDWH VHFXULWLHV LV D UHFHQW

SKHQRPHQRQ KDYH GUDIWHG ODZV WKDW DWWHPSW WR DYRLG LQHqFLHQWO\ LQpXHQFLQJ HPSOR\HHV
 EHKDYLRU�

,Q ,QGLD� IRU H[DPSOH� WKH WD[ WUHDWPHQW RI DOO HPSOR\HH VWRFN RSWLRQV SDUDOOHOV WKH WUHDWPHQW RI

,QFHQWLYH 6WRFN 2SWLRQV LQ WKH 86� 7KHUH LV QR WD[ OLDELOLW\ XQWLO WKH VWRFN REWDLQHG WKURXJK

H[HUFLVH LV VROG� QR PDWWHU KRZ PXFK ODWHU WKDQ WKH RSWLRQ H[HUFLVH WKLV RFFXUV� )XUWKHU� VDOH RI

WKH VWRFN WULJJHUV D FDSLWDO JDLQV WD[� QRW DQ LQFRPH WD[� 7KH -DSDQHVH WD[ FRGH LV VLPLODU WR WKH

,QGLDQ RQH ZLWK D WD[ OLDELOLW\ DULVLQJ RQO\ ZKHQ WKH VWRFN DFTXLUHG WKURXJK H[HUFLVH LV VROG�

,Q RWKHU FRXQWULHV WKH WD[ FRGH WHQGV WR IROORZ WKH SULQFLSOHV RI 86 ODZ EXW ZLWK LQGLYLGXDO

WZLVWV� ,VUDHO� IRU H[DPSOH� GRHV QRW FXUUHQWO\ KDYH FOHDU OHJLVODWLRQ UHJDUGLQJ WKH WD[ WUHDWPHQW

RI HPSOR\HH VWRFN RSWLRQV� +RZHYHU� D SHQGLQJ SURSRVDO IDYRUV WKH 86 WUHDWPHQW� EXW ZLWK WKH

IROORZLQJ DGMXVWPHQW� LI GXULQJ WKH VL[ PRQWKV IROORZLQJ H[HUFLVH RI WKH RSWLRQ� WKH SULFH RI WKH

VWRFN LV EHORZ WKHU SULFH DW H[HUFLVH� UHVFLVVLRQ ZLOO EH SHUPLWWHG ZLWK FDQFHOODWLRQ RI WKH WD[

OLDELOLW\ VWHPPLQJ IURP WKH RULJLQDO H[HUFLVH�

H �L?U*�t�L?t

/LNH WKH HDUOLHU SUDFWLFH RI UHSULFLQJ �WKH ORZHULQJ RI VWULNH SULFHV RQ XQH[HUFLVHG RSWLRQV IROORZLQJ

D GHFOLQH LQ VWRFN SULFHV�� UHVFLVVLRQV KDYH FRPH LQ IRU FRQVLGHUDEOH FULWLFLVP IURP VKDUHKROGHU

JURXSV DQG LQVWLWXWLRQDO LQYHVWRUV� 6XSHUoFLDOO\� WKHUH DSSHDUV WR EH VRPH MXVWLoFDWLRQ IRU WKLV

QHJDWLYH YLHZ� UHVFLVVLRQV DSSHDU WR UHZDUG HPSOR\HHV IROORZLQJ D GHFOLQH LQ VWRFN SULFHV� DQG

WKHUHE\ WR ZHDNHQ WKH DOLJQPHQW RI LQFHQWLYHV EHWZHHQ VKDUHKROGHUV DQG HPSOR\HHV�

2XU DQDO\VLV FRPSDULQJ WKH YDOXH DQG LQFHQWLYH SURSHUWLHV RI VWDQGDUG RSWLRQV WR RQHV ZKRVH

H[HUFLVH GHFLVLRQV PD\ EH UHVFLQGHG �?UHVFLQGDEOH RSWLRQV�� VKRZV� KRZHYHU� WKDW PXFK RI WKLV

IHDU LV XQIRXQGHG� )DU IURP EHLQJ DQ HPSOR\HH JLYHDZD\� UHVFLQGDEOH RSWLRQV RIWHQ HQDEOH 3DUHWR�

LPSURYLQJ RXWFRPHV LQ ZKLFK WKH HPSOR\HH DQG FRPSDQ\ REWDLQ JUHDWHU EHQHoW IURP WKH RSWLRQ

ZLWKRXW ZHDNHQLQJ_DQG RIWHQ VWUHQJWKHQLQJ_HPSOR\HH LQFHQWLYHV� 7KLV DSSDUHQWO\ FRXQWHU�

LQWXLWLYH FRQFOXVLRQ REWDLQV IURP D ?JDPLQJ� RI WD[ ODZV ZKLFK HQDEOHV WUDQVIHUULQJ WKH WD[

FRPSRQHQW RI DQ RSWLRQ
V SD\Rn WR WKH HPSOR\HH DQG� LQ VRPH FDVHV� DOVR WKH FRPSDQ\�
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2Q WKH RWKHU KDQG� ZH DOVR oQG WKDW PXFK RI WKH EHQHoW RnHUHG E\ UHVFLVVLRQV GHULYHV IURP

LWV WD[ WUHDWPHQW� 8QGHU FXUUHQW 86 ODZ� WKH GHSWK LQ�WKH�PRQH\ RI DQ RSWLRQ DW H[HUFLVH WLPH

LV WD[HG DV RUGLQDU\ LQFRPH LQ WKH \HDU RI H[HUFLVH� EXW WKHVH WD[HV DUH FDQFHOOHG LI WKH H[HUFLVH

GHFLVLRQ LV UHVFLQGHG EHIRUH WKH HQG RI WKH WD[ \HDU� ,I WKH WD[ WUHDWPHQW ZHUH DPHQGHG VR WKDW

UHVFLVVLRQV GR QRW OHDG WR WD[ FDQFHOODWLRQ� ZH oQG WKDW ZKLOH UHVFLQGDEOH RSWLRQV VWLOO GR EHWWHU

WKDQ VWDQGDUG RSWLRQV LQ VRPH VLWXDWLRQV� WKHLU DWWUDFWLYHQHVV LV PXFK UHGXFHG�
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�6HH� H�J�� $FKDU\D� -RKQ� DQG 6XQGDUDP >�@� %UHQQHU� 6XQGDUDP� DQG <HUPDFN >�@� &KDQFH�

.XPDU� DQG 7RGG >�@� &KLGDPEDUDP DQG 3UDEKDOD >�@� *LOVRQ DQG 9HWVX\SHQV >�@� -RKQVRQ DQG

7LDQ >��@� RU 6DO\ >��@�

26HH� H�J�� ?1HZ &RUSRUDWH 3HUN� ,I WKH 6WRFN )DOOV� &DQFHO 3XUFKDVHV�� 1HZ <RUN 7LPHV�

���������� RU ?8QOLNH 0RVW ,QYHVWRUV� 6RPH ,QVLGHUV FDQ &DQFHO 8QSURoWDEOH 6WRFN 3XUFKDVHV��

:DOO 6WUHHW -RXUQDO� ����������

�7KLV WD[ WUHDWPHQW DSSOLHV WR WKRVH HPSOR\HH VWRFN RSWLRQV WKDW DUH FDOOHG ?QRQ�TXDOLoHG��

2SWLRQV LQ WKH RWKHU FDWHJRU\� ?LQFHQWLYH VWRFN RSWLRQV�� GR QRW LQFXU D WD[ OLDELOLW\ XSRQ H[HUFLVH�

EXW RQO\ ZKHQ WKH VWRFN REWDLQHG WKURXJK H[HUFLVH LV VROG� 6HH 6HFWLRQ � IRU IXUWKHU GHWDLOV�

e$ W\SLFDO H[DPSOH RI WKH UHDFWLRQ LV WKLV TXRWH IURP D FRPSHQVDWLRQ FRQVXOWDQW LQ D SUHVV

UHSRUW� ?>5HVFLVVLRQV@ DUH EH\RQG D GRXEOH VWDQGDUG� ,I \RX
UH JRLQJ WR OHW SHRSOH UHVFLQG WUDQV�

DFWLRQV� \RX
YH OLWHUDOO\ UHPRYHG DOO WKH ULVN��

D7KH H[DPSOH LJQRUHV FDSLWDO JDLQV WD[HV WKDW PXVW EH SDLG ZKHQ WKH VWRFN LV VROG DQG WKDW

DUH EDVHG RQ WKH GLnHUHQFH EHWZHHQ WKH VWRFN SULFH DW WKH WLPH RI VDOH DQG WKH VWRFN SULFH DW WKH

WLPH RI RSWLRQ H[HUFLVH� 7KLV LV QRW D VHULRXV RPLVVLRQ� &DSLWDO JDLQV WD[H UDWHV DUH ORZHU �RIWHQ

VLJQLoFDQWO\ VR� WKDQ LQFRPH WD[HV� WKXV� WKH HDUO\ H[HUFLVH LQFHQWLYHV IRU UHVFLQGDEOH RSWLRQV

ZRUN LQ WKH VDPH GLUHFWLRQ� DQG WKH UHVFLQGDEOH RSWLRQ ZLOO FRQWLQXH WR SURYLGH PRUH YDOXH WR WKH

HPSOR\HH HYHQ DIWHU WDNLQJ WKLV LQWR DFFRXQW�

S7KH QR�GLYLGHQGV DVVXPSWLRQ LV UHDVRQDEOH VLQFH UHVFLVVLRQ LV D SUDFWLFH IROORZHG E\ WURXEOHG

oUPV�

.$ GLVFXVVLRQ RI WKHVH DQG UHODWHG LVVXHV PD\ EH IRXQG LQ 5XELQVWHLQ >��@�
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>�@ $3% 2SLQLRQ 1R� ��� ?$FFRXQWLQJ IRU 6WRFN ,VVXHG WR (PSOR\HHV�� $FFRXQWLQJ 3ULQFLSOHV

%RDUG� �����

>�@ $FKDU\D� 9�� .� -RKQ� DQG 5� 6XQGDUDP ������ 2Q WKH 2SWLPDOLW\ RI 5HVHWWLQJ ([HFXWLYH

6WRFN 2SWLRQV� -RXUQDO RI )LQDQFLDO (FRQRPLFV ������ �����

>�@ %UHQQHU� 0�� 5� 6XQGDUDP� DQG '� <HUPDFN ������ $OWHULQJ WKH 7HUPV RI ([HFXWLYH 6WRFN

2SWLRQV� -RXUQDO RI )LQDQFLDO (FRQRPLFV ������ �����

>�@ &DUSHQWHU� -� DQG %� 5HPPHUV ������ 6WRFN 3ULFH 3HUIRUPDQFH )ROORZLQJ ,QVLGHU 2SWLRQ

([HUFLVH� PLPHR� 'HSDUWPHQW RI )LQDQFH� 1HZ <RUN 8QLYHUVLW\�

>�@ &KDQFH� '�� 5� .XPDU� DQG 5� 7RGG ������ 7KH ?5HSULFLQJ� RI ([HFXWLYH 6WRFN 2SWLRQV�

-RXUQDO RI )LQDQFLDO (FRQRPLFV ��� SS����^����

>�@ &KLGDPEDUDP� 1� DQG 1� 3UDEKDOD ������ ([HFXWLYH 6WRFN 2SWLRQ 5HSULFLQJ� ,QWHUQDO *RY�

HUQDQFH 0HFKDQLVPV� DQG 0DQDJHPHQW 7XUQRYHU� IRUWKFRPLQJ� -RXUQDO RI )LQDQFLDO (FR�

QRPLFV�

>�@ /RQJVWDn� )� ������ +RZ0XFK &DQ 0DUNHWDELOLW\ $nHFW 6HFXULW\ 9DOXHV" -RXUQDO RI )LQDQFH

��� SS�����^�����

>�@ *LOVRQ� 6� DQG 0� 9HWVX\SHQV ������ &(2 &RPSHQVDWLRQ LQ )LQDQFLDOO\ 'LVWUHVVHG )LUPV�

$Q (PSLULFDO $QDO\VLV� -RXUQDO RI )LQDQFH ��� SS����^����

>�@ *RHW]PDQQ� 0�� -� ,QJHUVROO� DQG 6� 5RVV ������ +LJK :DWHU 0DUNV� 1%(5 :RUNLQJ 3DSHU

����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� &DPEULGJH� 0$�

>��@ +HPPHU� 7�� 6� 0DWVXQDJD� DQG 7� 6KHYOLQ ������ 2SWLPDO ([HUFLVH DQG WKH 9DOXH RI

(PSOR\HH 6WRFN 2SWLRQV JUDQWHG ZLWK D 5HORDG 3URYLVLRQ� PLPHR� 6FKRRO RI %XVLQHVV $G�

PLQLVWUDWLRQ� 8QLYHUVLW\ RI :DVKLQJWRQ�

>��@ +HPPHU� 7�� 6� 0DWVXQDJD� DQG 7� 6KHYOLQ ������ $Q (PSLULFDO ([DPLQDWLRQ RI ,QFHQWLYHV

WR $GRSW 5HORDG (PSOR\HH 6WRFN 2SWLRQ 3ODQV� PLPHR� 6FKRRO RI %XVLQHVV $GPLQLVWUDWLRQ�

8QLYHUVLW\ RI :DVKLQJWRQ�

>��@ -RKQVRQ� 6� DQG <� 7LDQ ������ 7KH 9DOXH DQG ,QFHQWLYH (nHFWV RI 1RQ�7UDGLWLRQDO ([HFXWLYH

6WRFN 2SWLRQ 3ODQV� -RXUQDO RI )LQDQFLDO (FRQRPLFV ������ ����� SS��^���

>��@ 0DWVXQDJD� 6�5� ������ 7KH (nHFWV RI )LQDQFLDO 5HSRUWLQJ &RVWV RQ WKH XVH RI (PSOR\HH

6WRFN 2SWLRQV� 7KH $FFRXQWLQJ 5HYLHZ ������ SS��^���
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>��@ 0DWVXQDJD� 6�5�� 7� 6KHYOLQ DQG '� 6KRUHV ������ 'LVTXDOLI\LQJ 'LVSRVLWLRQV RI ,QFHQWLYH

6WRFN 2SWLRQV� 7D[ %HQHoWV 9HUVXV )LQDQFLDO 5HSRUWLQJ &RVWV� -RXUQDO RI $FFRXQWLQJ 5H�

VHDUFK �� �6XSSOHPHQW�� SS���^���

>��@ 0XUSK\� .�-� ������ ([HFXWLYH &RPSHQVDWLRQ� LQ +DQGERRN RI /DERU (FRQRPLFV 9RO ,,,�

�(GV� 2� $VKHQIHOWHU DQG '� &DUG�� 1RUWK +ROODQG�

>��@ 5XELQVWHLQ� 0� ������ 2Q WKH $FFRXQWLQJ 9DOXDWLRQ RI (PSOR\HH 6WRFN 2SWLRQV� -RXUQDO RI

'HULYDWLYHV� �����

>��@ 6DO\� 3�-� ������ 5HSULFLQJ ([HFXWLYH 6WRFN 2SWLRQV LQ D 'RZQ 0DUNHW� -RXUQDO RI $FFRXQW�

LQJ DQG (FRQRPLFV ��� SS����^����

>��@ 6H\KXQ� +�1� ������ 7KH (nHFWLYHQHVV RI ,QVLGHU�7UDGLQJ 6DQFWLRQV� -RXUQDO RI /DZ DQG

(FRQRPLFV ��� SS����^����

>��@ 6WDWHPHQW RI )LQDQFLDO $FFRXQWLQJ 6WDQGDUGV 1R� ���� ?$FFRXQWLQJ IRU 6WRFN^%DVHG &RP�

SHQVDWLRQ�� )LQDQFLDO $FFRXQWLQJ 6WDQGDUGV %RDUG� 2FWREHU �����

>��@ <HUPDFN� '� ������ 'R &RUSRUDWLRQV $ZDUG &(2 6WRFN 2SWLRQV (nHFWLYHO\"� -RXUQDO RI

)LQDQFLDO (FRQRPLFV ��� SS����^����

>��@ <HUPDFN� '� ������ *RRG 7LPLQJ� &(2 6WRFN 2SWLRQ $ZDUGV DQG &RPSDQ\ 1HZV $Q�

QRXQFHPHQWV� -RXUQDO RI )LQDQFH ������ SS����^����


