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$EVWUDFW

7KLV SDSHU DUJXHV WKDW LQFRPSOHWHQHVV RI LQWHUWHPSRUDO �QDQFLDO

PDUNHWV KDV OLWWOH H�HFW �RQ ZHOIDUH� SULFHV� RU FRQVXPSWLRQV� LQ DQ

HFRQRP\ ZLWK D VLQJOH FRQVXPSWLRQ JRRG� SURYLGHG WKDW WUDGHUV DUH

ORQJ�OLYHG DQG SDWLHQW� D ULVNOHVV ERQG LV WUDGHG� VKRFNV DUH WUDQVLWRU\�

DQG WKHUH LV QR DJJUHJDWH ULVN� ,Q DQ HFRQRP\ ZLWK DJJUHJDWH ULVN�

D VLPLODU FRQFOXVLRQ KROGV� SURYLGHG WUDGHUV VKDUH WKH VDPH &55$

XWLOLW\ IXQFWLRQ DQG WKH ULJKW DVVHWV DUH WUDGHG� ([DPSOHV GHPRQVWUDWH

WKDW WKHVH FRQFOXVLRQV QHHG QRW KROG LI WKH ZURQJ DVVHWV DUH WUDGHG RU

LI WKH HFRQRP\ KDV PXOWLSOH FRQVXPSWLRQ JRRGV�

-(/ &ODVVL�FDWLRQ 1XPEHUV '��� '��

.H\ZRUGV LQ�QLWH KRUL]RQ HFRQRPLHV� LQFRPSOHWH PDUNHWV� ODZ RI

ODUJH QXPEHUV� FRQVXPSWLRQ VPRRWKLQJ� SHUPDQHQW LQFRPH K\SRWKHVLV



� ,QWURGXFWLRQ

'RHV PDUNHW LQFRPSOHWHQHVV PDWWHU _ IRU ZHOIDUH� IRU SULFHV� IRU FRQVXPS�
WLRQ" ,I WKH WLPH KRUL]RQ LV VKRUW� PDUNHW LQFRPSOHWHQHVV JHQHUDOO\ ZLOO PDW�
WHU EHFDXVH LW HQWDLOV WKH LQDELOLW\ WR LQVXUH DJDLQVW ULVN� %XW ZKHQ WKH WLPH
KRUL]RQ LV ORQJ� LQWXLWLRQ VXJJHVWV WKDW PDUNHW LQFRPSOHWHQHVV PD\ QRW PDW�
WHU LI WUDGHUV FDQ VHOI�LQVXUH _ ERUURZLQJ LQ EDG WLPHV� VDYLQJ LQ JRRG WLPHV�
7KLV SDSHU SUHVHQWV D ULJRURXV� WKHRUHWLFDO ORRN DW WKLV LQWXLWLRQ LQ D JHQHUDO
HTXLOLEULXP VHWWLQJ� 2XU IRFXV LV RQ ZHOIDUH� EXW RXU DQDO\VLV KDV LPSOLFDWLRQV
IRU SULFHV DQG FRQVXPSWLRQ DV ZHOO�

:H IUDPH RXU DQDO\VLV LQ DQ LQ�QLWH KRUL]RQ H[FKDQJH HFRQRP\� SRSXODWHG
E\ LQ�QLWHO\�OLYHG WUDGHUV�� ,QWHUWHPSRUDO WUDGH LQ RXU PRGHO HFRQRP\ LV
DFFRPSOLVKHG WKURXJK VKRUW�OLYHG UHDO DVVHWV� 7UDGHUV PD[LPL]H GLVFRXQWHG
H[SHFWHG XWLOLW\ RI WKHLU FRQVXPSWLRQ VWUHDP� XVLQJ D FRPPRQ VXEMHFWLYH
GLVFRXQW IDFWRU�� :H WUHDW WUDGHUV
 FRPPRQ GLVFRXQW IDFWRU DV D SDUDPHWHU�
DQG DVN DERXW WKH ZHOIDUH ORVVHV RI PDUNHW LQFRPSOHWHQHVV DV WKH GLVFRXQW
IDFWRU WHQGV WR �� �2XU HPSKDVLV RQ DV\PSWRWLF EHKDYLRU LV LQ WKH VSLULW RI
WKH )RON 7KHRUHP IRU LQ�QLWHO\ UHSHDWHG JDPHV�� :H VKRZ LQ 7KHRUHP $
WKDW PDUNHW LQFRPSOHWHQHVV ZLOO QRW PDWWHU �LQ WKH VHQVH WKDW ZHOIDUH ORVVHV
WHQG WR � DV WKH GLVFRXQW IDFWRU WHQGV WR ��� SURYLGHG VKRFNV DUH WUDQVLWRU\
DQG SXUHO\ LGLRV\QFUDWLF �VR WKHUH LV QR DJJUHJDWH ULVN�� DQG WKDW RQO\ D VLQJOH
FRQVXPSWLRQ JRRG LV WUDGHG� 7KLV FRQFOXVLRQ LV UREXVW WR DVVXPSWLRQV DERXW
FRQVXPHU SUHIHUHQFHV �ZH DVVXPH RQO\ WKDW XWLOLW\ LV VHSDUDEOH RYHU WLPH
DQG WKDW WKH �UVW GHULYDWLYHV RI SHULRG XWLOLW\ IXQFWLRQV DUH FRQYH[� DQG WR
DVVXPSWLRQV DERXW WKH DVVHW VWUXFWXUH �ZH DVVXPH RQO\ WKDW ULVNOHVV ERQGV
DUH WUDGHG DW HDFK GDWH�HYHQW� WKH DVVHW VWUXFWXUH LV RWKHUZLVH DUELWUDU\���

�2XU FRQFOXVLRQV ZRXOG EH PXFK WKH VDPH LQ D �QLWH KRUL]RQ ZRUOG� SURYLGHG ZH ZHUH
WR WUHDW ERWK WKH OHQJWK RI WKH KRUL]RQ DQG WKH GLVFRXQW IDFWRU RI WUDGHUV DV SDUDPHWHUV�
WKH LQ�QLWH KRUL]RQ IUDPHZRUN VHHPV PRUH QDWXUDO DQG LV GH�QLWHO\ PRUH FRQYHQLHQW� $Q�
RWKHU DOWHUQDWLYH ZRXOG EH WR FRQVLGHU DQ LQ�QLWH KRUL]RQ ZRUOG SRSXODWHG E\ RYHUODSSLQJ
JHQHUDWLRQV RI �QLWHO\ OLYHG WUDGHUV� $QDO\VLV RI VXFK D PRGHO ZRXOG EH FRPSOLFDWHG E\
WKH QHHG WR WUHDW ERWK WKH GLVFRXQW IDFWRU RI WUDGHUV DQG WKH OHQJWK RI WKHLU OLIHWLPHV DV
SDUDPHWHUV� EXW ZH EHOLHYH WKH FRQFOXVLRQV ZRXOG EH VLPLODU WR WKRVH REWDLQHG KHUH�

�%HFDXVH 3RQ]L VFKHPHV PXVW EH UXOHG RXW� WKH GH�QLWLRQ DQG H[LVWHQFH RI HTXLOLEULXP
DUH VXEWOH LVVXHV� :H UHO\ KHUH RQ /HYLQH DQG =DPH ������� 0DJLOO DQG 4XLQ]LL ������
SURYLGH DQ HTXLYDOHQW IRUPXODWLRQ�

�0XFK RI WKH OLWHUDWXUH DVVXPHV D VSHFL�F DVVHW VWUXFWXUH� W\SLFDOO\ ULVNOHVV ERQGV RQO\�
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2Q WKH RWKHU KDQG� WKLV FRQFOXVLRQ LV IUDJLOH WR HDFK RI WKH RWKHU DVVXPSWLRQV�
,Q SDUWLFXODU� ZH VKRZ LQ ([DPSOHV � DQG � WKDW PDUNHW LQFRPSOHWHQHVV PD\
PDWWHU ZKHQ WKHUH LV DJJUHJDWH ULVN �HYHQ ZKHQ RWKHU VWULQJHQW FRQGLWLRQV
DUH PHW�� DQG ZH VKRZ LQ ([DPSOH � WKDW PDUNHW LQFRPSOHWHQHVV PD\ PDWWHU
ZKHQ WKHUH LV PRUH WKDQ RQH FRQVXPSWLRQ JRRG� �&RQVWDQWLQLGHV DQG 'X�H
������ KDYH VKRZQ WKDW PDUNHW LQFRPSOHWHQHVV PD\ PDWWHU LI VKRFNV DUH
SHUPDQHQW�� 0DUNHW LQFRPSOHWHQHVV PDWWHUV LQ ([DPSOHV � DQG � EHFDXVH
DJJUHJDWH ULVN D�HFWV SULFHV� LQ SDUWLFXODU� LW GULYHV XS WKH ULVNOHVV LQWHUHVW
UDWH� PDNLQJ ERUURZLQJ FRQVWUDLQWV WLJKWHU� 0DUNHW LQFRPSOHWHQHVV PDWWHUV
LQ ([DPSOH � EHFDXVH UHODWLYH SULFH H�HFWV SURYLGH DQ DGGLWLRQDO� XQWUDGHG
VRXUFH RI ULVN�� )LQDOO\� ZH SURYLGH LQ 7KHRUHP % VRPH �VWURQJ� VX�FLHQW
FRQGLWLRQV RQ SUHIHUHQFHV� HQGRZPHQWV DQG WKH DVVHW VWUXFWXUH LQ RUGHU WKDW
PDUNHW LQFRPSOHWHQHVV QRW PDWWHU LQ D RQH�JRRG H[FKDQJH HFRQRP\ ZLWK
ERWK LGLRV\QFUDWLF DQG DJJUHJDWH ULVN� D FUXFLDO FRQGLWLRQ LV WKDW WKH PDUNHW
IRU DJJUHJDWH ULVN LV FRPSOHWH�

2I FRXUVH� WKH LGHD WKDW SDWLHQW FRQVXPHUV FDQ VHOI�LQVXUH LV QRW D QHZ RQH�
$ IDPLOLDU SDUWLDO HTXLOLEULXP H[SUHVVLRQ RI WKLV LGHD LV GXH WR <DDUL �������
<DDUL DQDO\]HV WKH RSWLPDO OLIHWLPH FRQVXPSWLRQ SDWWHUQ RI D SHUIHFWO\ SDWLHQW
WUDGHU ZKR OLYHV D ORQJ ��QLWH� OLIHWLPH� IDFHV DQ L�L�G� HQGRZPHQW VWUHDP�
DQG FDQ ERUURZ DQG VDYH ULVNOHVVO\ DW D � LQWHUHVW UDWH� <DDUL VKRZV WKDW�
DV WKH WUDGHU
V OLIHWLPH WHQGV WR LQ�QLW\� WKH RSWLPDO FRQVXPSWLRQ SODQ FRQ�
YHUJHV WR FRQVWDQW DYHUDJH FRQVXPSWLRQ DQG WKH �SHU SHULRG DYHUDJH� XWLOLW\
RI WKH RSWLPDO FRQVXPSWLRQ SODQ FRQYHUJHV WR WKH XWLOLW\ RI FRQVWDQW DYHUDJH
FRQVXPSWLRQ� 2XU 7KHRUHP $ SDUDOOHOV <DDUL
V ZRUN �DQG UHVWV� LQ D VLPLODU
ZD\� RQ WKH /DZ RI /DUJH 1XPEHUV�� EXW WKHUH DUH D QXPEHU RI LPSRUWDQW
GL�HUHQFHV� )LUVW� DQG PRVW LPSRUWDQWO\� <DDUL WUHDWV D RQH�FRQVXPHU RS�
WLPL]DWLRQ SUREOHP� ZKLOH ZH WUHDW DQ HTXLOLEULXP SUREOHP� 6HFRQG� <DDUL
DOORZV FRQVXPSWLRQ WR EH QHJDWLYH� ZKLOH ZH UHTXLUH FRQVXPSWLRQ WR EH QRQ�
QHJDWLYH� 7KXV <DDUL
V FRQVXPHUV GR QRW IDFH ERUURZLQJ FRQVWUDLQWV� ZKLOH
RXUV GR� $V ZH VKDOO VHH� WKHVH ERUURZLQJ FRQVWUDLQWV SOD\ DQ LPSRUWDQW UROH
LQ RXU DQDO\VLV�� 7KLUG� <DDUL DVVXPHV WKDW WKH ULVNOHVV LQWHUHVW UDWH LV ��

RU HTXLW\ RQO\� RU ULVNOHVV ERQGV SOXV HTXLW\ RQO\� 7KH IDFW WKDW ZH DOORZ IRU DUELWUDU\
DVVHW VWUXFWXUHV VHHPV LPSRUWDQW WR XV� VLQFH DGGLQJ DVVHWV PD\ EH 3DUHWR ZRUVHQLQJ�

�7R LQVXUH DJDLQVW SULFH ULVN LQ VXFK D VHWWLQJ� LW ZRXOG DSSHDU WKDW WUDGHUV ZRXOG
UHTXLUH DFFHVV WR DVVHWV ZKRVH GLYLGHQGV GHSHQG RQ SULFHV�

�7KH SRVVLELOLW\ RI QHJDWLYH FRQVXPSWLRQ LV FUXFLDO WR <DDUL
V FRQFOXVLRQ WKDW WKH FRQ�
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ZKLOH ZH GHULYH WKH ULVNOHVV LQWHUHVW UDWH� ,Q RXU FRQWH[W� WKH ULVNOHVV LQWHUHVW
UDWH FDQQRW EH PXFK DERYH �� EXW PLJKW EH PXFK EHORZ �� 7KLV KDV LP�
SRUWDQW FRQVHTXHQFHV IRU WKH IRUP RI WKH DOWHUQDWLYH SODQV ZH XVH WR SURYLGH
ORZHU ERXQGV RQ HTXLOLEULXP XWLOLWLHV� %HFDXVH LQWHUHVW UDWHV DUH GL�HUHQW
IURP �� WKHVH SODQV PXVW PDLQWDLQ D GHOLFDWH EDODQFH EHWZHHQ FRQVXPSWLRQ
VPRRWKLQJ DQG WKH JURZWK RI GHEW� %HFDXVH LQWHUHVW UDWHV PLJKW EH QHJDWLYH�
WKHVH SODQV FDOO IRU FRQVXPHUV WR ERUURZ ZKHQ QHFHVVDU\ DQG UHSD\ ZKHQ
SRVVLEOH _ EXW QRW WR VDYH� �.HHS LQ PLQG WKDW ZH DUH GLVFXVVLQJ DOWHUQD�
WLYH IHDVLEOH SODQV� QRW HTXLOLEULXP SODQV� $W HTXLOLEULXP� RI FRXUVH� PDUNHW
FOHDULQJ PHDQV WKDW ZKHQ VRPH WUDGHUV ERUURZ RWKHUV PXVW VDYH��

7KH LPSOLFDWLRQV RI PDUNHW LQFRPSOHWHQHVV KDYH EHHQ WKH VXEMHFW RI PXFK
LQWHUHVW LQ WKH PDFURHFRQRPLFV��QDQFH OLWHUDWXUH� EXW WKH IRFXV WKHUH KDV
EHHQ RQ SULFHV� UDWKHU WKDQ RQ ZHOIDUH� 0XFK RI WKH PRWLYDWLRQ IRU WKLV OLWHU�
DWXUH KDV FRPH IURP WKH REVHUYDWLRQ� IROORZLQJ 0HKUD DQG 3UHVFRWW �������
WKDW WKH VWDQGDUG /XFDV ������ DVVHW SULFLQJ PRGHO KDV D JUHDW GHDO RI WURXEOH
H[SODLQLQJ WKH REVHUYHG KLJK UDWHV RI UHWXUQ RQ HTXLWLHV �WKH ?HTXLW\ SUHPLXP
SX]]OH�� DQG WKH ORZ UDWHV RI UHWXUQ RQ ULVNOHVV VHFXULWLHV �WKH ?ULVNOHVV UDWH
SX]]OH��� 0RVW RI WKLV OLWHUDWXUH� RI ZKLFK 7HOPHU ������� /XFDV ������� DQG
+HDWRQ DQG /XFDV ������ DUH UHSUHVHQWDWLYH� SURYLGHV QXPHULFDO VROXWLRQV WR
PRGHOV FDOLEUDWHG WR REVHUYHG SDUDPHWHUV� �.RFKHUODNRWD ������ SURYLGHV
DQ H[FHOOHQW DQG LQWXLWLYH GLVFXVVLRQ RI WKH QXPHULFDO �QGLQJV�� 7KLV OLWHUD�
WXUH JHQHUDOO\ FRQFOXGHV WKDW PDUNHW LQFRPSOHWHQHVV DORQH LV QRW VX�FLHQW WR
H[SODLQ WKH TXDQWLWDWLYH IHDWXUHV RI WKH GDWD� +HDWRQ DQG /XFDV ������� LQ
SDUWLFXODU� DUJXH WKDW H[SODLQLQJ WKH GDWD UHTXLUHV VXEVWDQWLDO WUDGLQJ IULF�
WLRQV� SHUVLVWHQFH RI LGLRV\QFUDWLF VKRFNV� RU FRUUHODWLRQ EHWZHHQ LGLRV\QFUDWLF
DQG DJJUHJDWH VKRFNV _ LQ DGGLWLRQ WR PDUNHW LQFRPSOHWHQHVV� %HFDXVH ZH
IRFXV RQ H[FKDQJH HFRQRPLHV� RQ ZHOIDUH� DQG RQ WKH DV\PSWRWLF OLPLW DV
WKH GLVFRXQW IDFWRU WHQGV WR �� RXU ZRUN LV QRW SUHFLVHO\ FRPSDUDEOH WR WKH
PDFURHFRQRPLFV��QDQFH OLWHUDWXUH� EXW LW LV SUREDEO\ IDLU WR VD\ WKDW RXU UH�
VXOWV SRLQW LQ D GL�HUHQW GLUHFWLRQ� ,Q SDUWLFXODU� ZH �QG WKDW� LQ WKH SUHVHQFH
RI DJJUHJDWH ULVN� PDUNHW LQFRPSOHWHQHVV DORQH PD\ KDYH VXEVWDQWLDO H�HFWV�
:H VWUHVV WKDW ZH SURYLGH WKHRUHPV� QRW QXPHULFDO VROXWLRQV� RQ WKH RWKHU
KDQG� ZH GR QRW SURYLGH TXDQWLWDWLYH UHVXOWV�

&DOYHW ������ DQG :LOOHQ ������ KDYH H[DPLQHG VRPH VLPLODU TXHVWLRQV

VXPHU
V RSWLPDO FRQVXPSWLRQ SODQ FRQYHUJHV WR FRQVWDQW DYHUDJH FRQVXPSWLRQ�
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LQ D SDUWLFXODU LQFRPSOHWH PDUNHWV IUDPHZRUN �RQH JRRG� H[SRQHQWLDO XWLOLW\�
QRUPDOO\ GLVWULEXWHG DVVHW UHWXUQV� QHJDWLYH FRQVXPSWLRQ DOORZHG�� &DOYHW
VKRZV WKDW LQFRPSOHWHQHVV PDWWHUV D JUHDW GHDO _ LQ SDUWLFXODU� YRODWLOLW\
RI DVVHW SULFHV PD\ EH H[WUHPHO\ KLJK _ LI FRQVXPHUV DUH TXLWH LPSDWLHQW�
:LOOHQ� RQ WKH RWKHU KDQG� VKRZV WKDW LQFRPSOHWHQHVV PDWWHUV YHU\ OLWWOH LI
FRQVXPHUV DUH UHDVRQDEO\ SDWLHQW�

2XU UHVXOWV SURYLGH D WKHRUHWLFDO HFKR WR WKH HPSLULFDO FRQFOXVLRQV RI
7RZQVHQG ������ FRQFHUQLQJ YLOODJH HFRQRPLHV� D JUHDW GHDO RI ULVN VKDULQJ
PD\ WDNH SODFH HYHQ LQ WKH DEVHQFH RI D FRPSOLFDWHG VWUXFWXUH RI �QDQFLDO
LQVWUXPHQWV�

7KH TXHVWLRQV ZH UDLVH KHUH DUH UHPLQLVFHQW RI ZKDW )ULHGPDQ ������
FDOOHG WKH SHUPDQHQW LQFRPH K\SRWKHVLV� WKDW WUDGHUV EHKDYH VR DV WR PDLQ�
WDLQ D FRQVWDQW PDUJLQDO XWLOLW\ RI LQFRPH� )ULHGPDQ
V GLVFXVVLRQ RI WKH
SHUPDQHQW LQFRPH K\SRWKHVLV ZDV LQIRUPDO� KH GLG QRW R�HU DQ\ VSHFL�F
IRUPDOL]DWLRQ� <DDUL ������ HVWDEOLVKHG WKH YDOLGLW\ LQ KLV VHWWLQJ RI D RQH�
FRQVXPHU IRUPDOL]DWLRQ� ?� � � DV WKH QXPEHU RI SODQQLQJ SHULRGV EHFRPHV YHU\
ODUJH� RSWLPDO FRQVXPSWLRQ WHQGV WR SHUPDQHQW LQFRPH � � � � 6LQFH <DDUL
V UH�
VXOWV DQG RXU 7KHRUHP $ OHDG WR WKH VDPH FRQFOXVLRQV DERXW XWLOLW\� ZH KHUH
HVWDEOLVK WKH YDOLGLW\� LQ WKH VHWWLQJ RI 7KHRUHP $� RI DQ HTXLOLEULXP IRU�
PDOL]DWLRQ� DV FRQVXPHU GLVFRXQW IDFWRUV WHQG WR �� WKH XWLOLW\ RI HTXLOLEULXP
FRQVXPSWLRQ WHQGV WR WKH XWLOLW\ RI SHUPDQHQW LQFRPH� ,Q WKH VHWWLQJ RI 7KH�
RUHP %� KRZHYHU� WKH XWLOLW\ RI HTXLOLEULXP FRQVXPSWLRQ GRHV QRW WHQG WR WKH
XWLOLW\ RI SHUPDQHQW LQFRPH� EXW UDWKHU WR WKH XWLOLW\ RI SHUPDQHQW VKDUH� ,Q
RXU YDULRXV H[DPSOHV IRU ZKLFK PDUNHW LQFRPSOHWHQHVV PDWWHUV� FRQVXPSWLRQ
LV QRW SHUIHFWO\ VPRRWKHG� DQG DJDLQ WKH XWLOLW\ RI HTXLOLEULXP FRQVXPSWLRQ
GRHV QRW WHQG WR WKH XWLOLW\ RI SHUPDQHQW LQFRPH� %HZOH\ ������ SURYLGHV D
UDWKHU GL�HUHQW IRUPDOL]DWLRQ RI WKH SHUPDQHQW LQFRPH K\SRWKHVLV� %HZOH\
V
IUDPHZRUN LV GL�HUHQW IURP <DDUL
V LQ WKDW %HZOH\ WUHDWV DQ HTXLOLEULXP IRU�
PXODWLRQ UDWKHU WKDQ D RQH�FRQVXPHU IRUPXODWLRQ� DQG GL�HUHQW IURP RXUV LQ
WKDW %HZOH\
V PRGHO HFRQRP\ LV SRSXODWHG E\ D FRQWLQXXP RI WUDGHUV ZKR
DUH H[ DQWH LGHQWLFDO EXW VXEMHFW WR LGLRV\QFUDWLF VKRFNV� ZKLOH RXU PRGHO
HFRQRPLHV DUH SRSXODWHG E\ KHWHURJHQHRXV WUDGHUV� ,W LV SUREDEO\ IDLU WR VD\
WKDW RXU ZRUN VXJJHVWV WKDW WKH SHUPDQHQW LQFRPH K\SRWKHVLV� LQ WKH WUDGL�
WLRQDO VHQVH� LV QRW OLNHO\ WR KROG� H[FHSW LQ D ZRUOG WKDW FDQ EH DSSUR[LPDWHG
E\ D RQH�JRRG ZRUOG ZLWK QR DJJUHJDWH ULVN
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'HVSLWH D VXSHU�FLDO VLPLODULW\� RXU ZRUN LV TXLWH GL�HUHQW IURP WKH ERG\
RI ZRUN LQ WKH �QDQFH OLWHUDWXUH VKRZLQJ WKDW� ZKHQ LQIRUPDWLRQ LV UHYHDOHG
JUDGXDOO\� IUHTXHQW WUDGLQJ RI ORQJ�OLYHG DVVHWV PD\ OHDG WR G\QDPLFDOO\ FRP�
SOHWH �QDQFLDO PDUNHWV DQG KHQFH WR H�FLHQF\� �6HH .UHSV ������ DQG 'X�H
DQG +XDQJ ������ IRU LQVWDQFH�� ,Q RXU IUDPHZRUN� LQIRUPDWLRQ LV QRW UH�
YHDOHG JUDGXDOO\� RQO\ VKRUW�OLYHG DVVHWV DUH WUDGHG� WUDGLQJ LV QRW IUHTXHQW�
DQG PDUNHWV DUH QRW G\QDPLFDOO\ FRPSOHWH�

�



� 7KH (FRQRP\

��� 7LPH DQG 8QFHUWDLQW\

7LPH DQG XQFHUWDLQW\ DUH UHSUHVHQWHG E\ D FRXQWDEO\ LQ�QLWH WUHH 6� (DFK
QRGH RQ WKH WUHH UHSUHVHQWV D GDWH�HYHQW� 7KH LQLWLDO GDWH�HYHQW �WKH URRW RI
WKH WUHH� LV GHQRWHG E\ � � 6� )RU GDWH�HYHQWV V� V� � 6� ZH ZULWH V � V� WR
PHDQ WKDW V� IROORZV V �DQG V SUHFHGHV V��� )RU HDFK GDWH�HYHQW V � 6 RWKHU
WKDQ �� ZH ZULWH V� IRU WKH �XQLTXH� GDWH�HYHQW WKDW LPPHGLDWHO\ SUHFHGHV V�
V� IRU WKH VHW RI GDWH�HYHQWV WKDW LPPHGLDWHO\ IROORZ V� V��  �V��� IRU WKH
VHW RI GDWH�HYHQWV WKDW IROORZ GDWH�HYHQWV WKDW LPPHGLDWHO\ IROORZ V� DQG VR
IRUWK�

(DFK V � 6 LV D �QLWH KLVWRU\ RI H[RJHQRXV HYHQWV� ZH GHQRWH WKH OHQJWK
RI WKDW KLVWRU\ E\ W�V�� 7KXV W���  � DQG W�V��  W�V�� �� $ FRPSOHWH SDWK
WKURXJK WKH WUHH 6 LV D FRPSOHWH KLVWRU\ RI H[RJHQRXV HYHQWV� ZULWH + IRU WKH
VHW RI DOO VXFK LQ�QLWH KLVWRULHV� *LYHQ D �QLWH KLVWRU\ V � 6 ZLWK W�V� � W
�UHVSHFWLYHO\� DQ LQ�QLWH KLVWRU\ K � +� DQG D GDWH W� ZULWH VW �UHVSHFWLYHO\�
KW� IRU WKH KLVWRU\ XS WR DQG LQFOXGLQJ WLPH W� 7KXV VW � 6 DQG W�VW�  W
�UHVSHFWLYHO\� KW � 6 DQG W�KW�  W��

:H DVVXPH WKDW H[RJHQRXV HYHQWV IROORZ D �QLWH 0DUNRY FKDLQ ZLWK VWDWH
VSDFH � DQG VWULFWO\ SRVLWLYH WUDQVLWLRQ SUREDELOLWLHV�� 7KDW LV� WKHUH LV D PDS
V �� �V � 6 � � ZKLFK LV D ELMHFWLRQ RQ WKH VHW V� RI LPPHGLDWH VXFFHVVRUV RI
HYHU\ QRGH V � 6� )RU V � 6 DQG   � V�� �� MV�  ��� M�V� LV WKH FRQGLWLRQDO
SUREDELOLW\ WKDW GDWH�HYHQW   RFFXUV� JLYHQ WKDW V KDV RFFXUHG� %HFDXVH
WKH XQGHUO\LQJ 0DUNRY FKDLQ LV �QLWH DQG KDV VWULFWO\ SRVLWLYH WUDQVLWLRQ
SUREDELOLWLHV� WKHVH FRQGLWLRQDO SUREDELOLWLHV �� MV� DUH VWULFWO\ SRVLWLYH DQG
XQLIRUPO\ ERXQGHG DZD\ IURP � DQG �� 1RWH WKDW

3
 �V� �� MV�  �� )RU

V � 6� ZULWH �V IRU WKH XQFRQGLWLRQDO SUREDELOLW\ WKDW WKH GDWH�HYHQW V LV
UHDFKHG� %HFDXVH VRPH GDWH�HYHQW LV UHDFKHG DW HYHU\ GDWH�

3
W�V� W �V  � IRU

HYHU\ W � ��
�,W ZRXOG VX�FH WKDW WKH XQGHUO\LQJ 0DUNRY FKDLQ EH UHFXUUHQW� :H DVVXPH VWULFWO\

SRVLWLYH WUDQVLWLRQ SUREDELOLWLHV IRU FRQYHQLHQFH�

�



��� &RPPRGLWLHV

7KHUH DUH / � � FRPPRGLWLHV DYDLODEOH IRU FRQVXPSWLRQ DW HDFK GDWH�HYHQW�
7KH FRPPRGLW\ VSDFH LV WKH VSDFH C��6�/ RI ERXQGHG IXQFWLRQV [ � 6 � 5/�
)RU [ � C��6�/� ZH ZULWH [V � 5/ IRU WKH EXQGOH VSHFL�HG DW GDWH HYHQW V�
$ FRQVXPSWLRQ SODQ LV DQ HOHPHQW RI C��6�/�� WKDW LV� D ERXQGHG IXQFWLRQ
[ � 6 � 5/

�� &RPPRGLWLHV DUH WUDGHG RQO\ RQ VSRW PDUNHWV �WKHUH DUH
QR PDUNHWV IRU FRQWLQJHQW FRPPRGLWLHV�� VR VSRW SULFHV DUH �QRW QHFHVVDULO\
ERXQGHG� IXQFWLRQV S � 6 � 5/

�� *LYHQ D VSRW SULFH S� ZH ZULWH SV � 5/

IRU WKH VSRW SULFHV DW GDWH�HYHQW V� ,W LV FRQYHQLHQW WR WDNH WKH �UVW JRRG DV
QXPHUDLUH� DQG WR QRUPDOL]H VR WKDW WKH VSRW SULFH RI WKH QXPHUDLUH JRRG LV
� DW HDFK GDWH�HYHQW V � 6�

��� 6HFXULWLHV

,QWHUWHPSRUDO WUDGH WDNHV SODFH WKURXJK WKH H[FKDQJH RI VHFXULWLHV �DVVHWV��
)RU VLPSOLFLW\� ZH DVVXPH WKDW - VHFXULWLHV DUH DYDLODEOH DW HDFK GDWH�HYHQW�
WKDW VHFXULW\ UHWXUQV DUH GHQRPLQDWHG LQ XQLWV RI WKH QXPHUDLUH FRPPRGLW\�
DQG WKDW HDFK VHFXULW\ LV VKRUW�OLYHG � \LHOGLQJ UHWXUQV RQO\ DW WKH LPPHGLDWH
VXFFHVVRU QRGHV� 6HFXULW\ $M WUDGHG DW WKH GDWH�HYHQW V \LHOGV $M� � XQLWV
RI WKH QXPHUDLUH JRRG DW WKH GDWH�HYHQW   � V�� WKH SRUWIROLR � � 5- RI
VHFXULWLHV DW GDWH�HYHQW V \LHOGV GLYLGHQGV RI GLY �  

3
M �M$M� � XQLWV RI WKH

QXPHUDLUH FRPPRGLW\ DW WKH GDWH�HYHQW   � V�� �1RWH WKDW GLY  � 5
- � 5

LV D OLQHDU RSHUDWRU�� :H DVVXPH WKDW IRU HDFK V WKHUH LV D SRUWIROLR ¥ VXFK
WKDW GLY ¥ ! � IRU HDFK   � V�� WKLV ZLOO FHUWDLQO\ EH WKH FDVH LI D ULVNOHVV
ERQG LV WUDGHG DW HDFK GDWH�HYHQW� 6HFXULW\ SULFHV DUH IXQFWLRQV T � 6 � 5- �
ZH ZULWH TV � 5- IRU VHFXULW\ SULFHV DW GDWH�HYHQW V�

��� 8WLOLWLHV

7KHUH DUH 1 LQ�QLWHO\ OLYHG WUDGHUV L  �� � � � � 1 � KDYLQJ XWLOLW\ IXQFWLRQV
8 L � C��6�/� � 5� :H DVVXPH WUDGHUV PD[LPL]H WKH GLVFRXQWHG VXP RI

�



H[SHFWHG XWLOLW\� DFFRUGLQJ WR D VWDWLRQDU\ SHULRG XWLOLW\ IXQFWLRQ XL� 7KXV

8 L
��[�  ��� ��

�;
W �

�W
;
W�V� W

�VX
L�[V��

:H DVVXPH WKDW XL LV D VPRRWK �&�� VWULFWO\ FRQFDYH� VWULFWO\ LQFUHDVLQJ
IXQFWLRQ�� :H ZULWH 8 L

� LQ RUGHU WR HPSKDVL]H WKH GHSHQGHQFH RQ WKH GLVFRXQW
IDFWRU �� ZKLFK ZH WKLQN RI DV D SDUDPHWHU� 7KH OHDGLQJ IDFWRU �� � ��
QRUPDOL]HV VR WKDW WKH GLVFRXQWHG XWLOLW\ RI WKH FRQVWDQW FRQVXPSWLRQ VWUHDP
F LV XL�F�� LQGHSHQGHQW RI WKH GLVFRXQW IDFWRU ��

��� (QGRZPHQWV

:H DVVXPH HQGRZPHQWV DUH 0DUNRY �L�H�� WKH HQGRZPHQW HLV RI WUDGHU L DW
GDWH�HYHQW V GHSHQGV RQO\ RQ WKH VWDWH �V RI WKH XQGHUO\LQJ 0DUNRY FKDLQ
DW V� DQG ERXQGHG DZD\ IURP � �L�H�� WKHUH LV D FRQVWDQW P ! � VXFK WKDW
HLV � �P� � � � �P� IRU HDFK L� V��

��� %XGJHW 6HWV DQG 'HEW &RQVWUDLQWV

*LYHQ VSRW SULFHV S DQG VHFXULW\ SULFHV T� WUDGHU L FKRRVHV D FRQVXPSWLRQ SODQ
[L � 6 � 5/

� DQG D SRUWIROLR WUDGLQJ SODQ �L � 6 � 5- � $W HDFK GDWH�HYHQW
V� WUDGHU L IDFHV D VSRW EXGJHW FRQVWUDLQW ZKLFK PD\ EH ZULWWHQ�

SV � [LV � TV � �LV � SV � HLV � GLYV�LV� ���

7KDW LV� H[SHQGLWXUH WR SXUFKDVH FRQVXPSWLRQ DQG WR SXUFKDVH VHFXULWLHV GRHV
QRW H[FHHG LQFRPH IURP VDOH RI HQGRZPHQW DQG IURP GLYLGHQGV RQ VHFXULWLHV
DFTXLUHG DW WKH SUHYLRXV GDWH�HYHQW� �5HFDOO WKDW VHFXULWLHV DUH GHQRPLQDWHG
LQ XQLWV RI WKH QXPHUDLUH FRPPRGLW\� ZKRVH SULFH LV QRUPDOL]HG WR ���

,Q RXU LQ�QLWH KRUL]RQ VHWWLQJ� WKHVH VSRW FRQVWUDLQWV DUH QRW VX�FLHQW WR
UXOH RXW 3RQ]L VFKHPHV �GRXEOLQJ VWUDWHJLHV� DQG KHQFH XQOLPLWHG DPRXQWV RI
ERUURZLQJ� $V ZH VKRZ LQ /HYLQH DQG =DPH ������� WKH DGGLWLRQDO FRQVWUDLQWV
QHFHVVDU\ WR UXOH RXW 3RQ]L VFKHPHV PD\ EH IRUPDOL]HG LQ DQ\ RI D QXPEHU

�1RWH WKDW XWLOLW\ IXQFWLRQV DUH ERXQGHG EHORZ�

�



RI ZD\V� HDFK RI ZKLFK OHDGV WR DQ HTXLYDOHQW QRWLRQ RI HTXLOLEULXP�� +HUH
ZH �QG LW FRQYHQLHQW WR IRUPDOL]H WKH FRQVWUDLQWV E\ UHTXLULQJ WKDW LW VKRXOG
EH SRVVLEOH WR UHSD\ DOPRVW DOO WKH GHEW LQ �QLWH WLPH�

7R IRUPDOL]H WKLV LGHD� �[ SULFHV S� T DQG D SRUWIROLR WUDGLQJ SODQ �� 'H�QH
GHEW DW GDWH�HYHQW V DV WKH YDOXH �LQ XQLWV RI DFFRXQW� RI WKH REOLJDWLRQ WR
UHSD\ RQ VHFXULWLHV KHOG HQWHULQJ GDWH�HYHQW V� %HFDXVH VHFXULWLHV DUH GHQRP�
LQDWHG LQ XQLWV RI WKH QXPHUDLUH FRPPRGLW\� DQG WKH SULFH RI WKH QXPHUDLUH
FRPPRGLW\ LV �� GHEW DW GDWH�HYHQW V LV�

GV  �GLYV�V�

,I WKLV TXDQWLW\ LV SRVLWLYH� D WUDGHU IROORZLQJ WKH SRUWIROLR WUDGLQJ SODQ � LV LQ
GHEW HQWHULQJ GDWH�HYHQW V� 7R PHHW WKLV GHEW� WKH WUDGHU PXVW UDLVH LQFRPH
IURP WKH VDOH RI HQGRZPHQW DQG�RU VHFXULWLHV �VHOOLQJ VHFXULWLHV LV ERUURZLQJ��

:H FRQVWUDLQ GHEW DW GDWH�HYHQW V E\ SUHVFULELQJ D SRVLWLYH XSSHU ERXQG
RQ GV�

� �3UHVFULELQJ D QHJDWLYH XSSHU ERXQG ZRXOG UHTXLUH WUDGHUV WR VDYH��
:H VD\ WKDW WKH GHEW GV � � FDQ EH UHSDLG LQ �QLWH WLPH IURP V LI WKHUH DUH
FRQVXPSWLRQ DQG SRUWIROLR SODQV \� 
 DQG D WLPH KRUL]RQ 7 VXFK WKDW�

� SV � \V � TV � 
V � GV � SV � HLV
� \ � 
  VDWLVI\ WKH VSRW EXGJHW FRQVWUDLQW ��� DW HYHU\ GDWH�HYHQW   � V

� LI   � V DQG W� �� W�V� � 7 WKHQ G  � �

7KDW LV� WKH SODQV PHHW WKH OLDELOLW\ GV DW WKH GDWH�HYHQW V� PHHW WKH VSRW
EXGJHW FRQVWUDLQWV DW HYHU\ GDWH�HYHQW IROORZLQJ WKH GDWH�HYHQW V DQG OHDYH
QR GHEW DW DQ\ GDWH�HYHQW IROORZLQJ V E\ 7 RU PRUH SHULRGV� 'H�QH WKH
�QLWHO\ H�HFWLYH GHEW FRQVWUDLQWV DV�

'L
V  VXS IG � G FDQ EH UHSDLG LQ �QLWH WLPH IURP V J

�6HH DOVR 0DJLOO DQG 4XLQ]LL �������
�7KH UHDGHU IDPLOLDU ZLWK /HYLQH DQG =DPH ������ ZLOO QRWH WKDW ZH XVH KHUH WKH

RSSRVLWH VLJQ FRQYHQWLRQ IRU GHEW DQG GHEW FRQVWUDLQWV�

�



)LQDOO\� GH�QH WKH EXGJHW VHW IRU WUDGHU K DW SULFHV S� T DV�

%L�S� T�  
Q
[L� �L � IRU HDFK V �

SV � [LV � TV � �LV � SV � HLV � GLYV�LV��
G   �GLY �LV � 'L

  IRU HYHU\   � V�
R

1RWH WKDW ZH FRQVWUDLQ WUDGHV DW GDWH HYHQW V E\ OLPLWLQJ GHEW DW DOO GDWH
HYHQWV WKDW LPPHGLDWHO\ IROORZ V� �1R GHEW FRQVWUDLQW LV QHFHVVDU\ HQWHULQJ
WKH LQLWLDO GDWH�HYHQW � EHFDXVH LQLWLDO KROGLQJV RI VHFXULWLHV DUH ���

��� (TXLOLEULXP

$Q HTXLOLEULXP FRQVLVWV RI VSRW SULFHV S� VHFXULW\ SULFHV T� FRQVXPSWLRQ SODQV
�[L� DQG SRUWIROLR SODQV ��L� VXFK WKDW

� IRU HDFK V� ;
L

[LV  
;
L

HLV

� IRU HDFK V� ;
L

�LV  �

� IRU HDFK L�

�[L� �L� � %L�S� T� DQG

�\L� 
L� � %L�S� T� � 8 L�[L� � 8 L�\L�

7KDW LV� FRPPRGLW\ PDUNHWV FOHDU� VHFXULW\ PDUNHWV FOHDU� WUDGHUV RSWL�
PL]H LQ WKHLU EXGJHW VHWV� /HYLQH DQG =DPH ������ VKRZ WKDW �ZLWK DVVXPS�
WLRQV ZHDNHU WKDQ WKRVH PDGH KHUH� DQ HTXLOLEULXP H[LVWV������

��([LVWHQFH RI HTXLOLEULXP GHSHQGV RQ WKH DVVXPSWLRQ WKDW DVVHWV DUH GHQRPLQDWHG LQ D
QXPHUDLUH JRRG� ZLWKRXW WKDW DVVXPSWLRQ� RQO\ SVHXGR�HTXLOLEULD QHHG H[LVW�

��$V .XEOHU DQG 6FKPHGGHUV ������ VKRZ� 0DUNRY HTXLOLEULD QHHG QRW H[LVW�

��



� ,GLRV\QFUDWLF 5LVN

,Q WKLV VHFWLRQ DQG WKH QH[W ZH DGGUHVV RQH JRRG HFRQRPLHV� :H EHJLQ E\
FRQVLGHULQJ HFRQRPLHV LQ ZKLFK ULVN LV SXUHO\ LGLRV\QFUDWLF�

$VVXPSWLRQ $� /  � �RQH JRRG��

$VVXPSWLRQ $� 7KH VRFLDO HQGRZPHQW H  
3

L H
L
V LV LQGHSHQGHQW RI V � 6

�QR DJJUHJDWH ULVN��

%HFDXVH WKH VRFLDO HQGRZPHQW LV FRQVWDQW DQG WKH QXPEHU RI WUDGHUV LV ��
QLWH� HQGRZPHQWV PXVW QHFHVVDULO\ EH FRUUHODWHG DFURVV LQGLYLGXDOV� +RZHYHU�
WKLV QHFHVVDU\ FRUUHODWLRQ LV SXUHO\ DQ DUWLIDFW RI WKH �QLWHQHVV RI RXU PRGHO�
$Q REYLRXV DOWHUQDWLYH ZRXOG EH WR FRQVLGHU D PRGHO ZLWK D FRQWLQXXP RI
WUDGHUV� LQ ZKLFK FDVH LQGHSHQGHQFH RI LQGLYLGXDO ULVNV ZRXOG EH FRQVLVWHQW
ZLWK DEVHQFH RI DJJUHJDWH ULVN� $ UHVXOW VLPLODU WR RXU 7KHRUHP $ EHORZ
FRXOG EH HVWDEOLVKHG DERXW VXFK D PRGHO� :H SUHIHU KHUH WKH PRGHO ZLWK D
�QLWH QXPEHU RI WUDGHUV EHFDXVH /HYLQH DQG =DPH ������ JXDUDQWHHV WKDW DQ
HTXLOLEULXP H[LVWV� WR RXU NQRZOHGJH� QR FRPSDUDEOH H[LVWHQFH WKHRUHPV DUH
NQRZQ IRU WKH PRGHO ZLWK D FRQWLQXXP RI WUDGHUV���

,Q DGGLWLRQ WR WKH SUHYLRXV DVVXPSWLRQV DERXW XWLOLW\ IXQFWLRQV� ZH DV�
VXPH WKH IROORZLQJ�

$VVXPSWLRQ $� )RU HDFK L� 'XL LV �ZHDNO\� FRQYH[�

,I XWLOLW\ IXQFWLRQV DUH &�� $VVXPSWLRQ $� ZLOO EH VDWLV�HG LI WKLUG GHULYD�
WLYHV DUH QRQ�QHJDWLYH �VR $VVXPSWLRQ $� LV UHODWHG WR D SUHFDXWLRQDU\ GH�
PDQG IRU VDYLQJ LQ WKH VHQVH RI /HODQG �������� ZKLFK ZLOO LQ WXUQ EH WKH
FDVH LI DEVROXWH ULVN DYHUVLRQ LV QRQ�LQFUHDVLQJ� 6HH /HPPD � EHORZ IRU WKH
LPSRUW RI $VVXPSWLRQ $� LQ RXU FRQWH[W�

)LQDOO\� ZH PDNH RQH DVVXPSWLRQ DERXW WKH DVVHW VWUXFWXUH�

��0RGHOV ZLWK D FRQWLQXXP RI LGHQWLFDO WUDGHUV ZHUH LQWURGXFHG DQG DQDO\]HG E\ %HZOH\
������� EXW ZH DOORZ KHUH IRU KHWHURJHQHLW\ DFURVV WUDGHUV�

��



$VVXPSWLRQ $� $W HDFK GDWH�HYHQW V� D ULVNOHVV UHDO ERQG� \LHOGLQJ RQH
XQLW RI FRQVXPSWLRQ DW HDFK GDWH�HYHQW   � V�� LV DYDLODEOH IRU WUDGH�

1RWH WKDW ZH DOORZ IRU WKH SRVVLELOLW\ WKDW RWKHU DVVHWV DUH DOVR WUDGHG�
DQG WKDW GL�HUHQW DVVHWV DUH WUDGHG DW GL�HUHQW GDWH�HYHQWV�

:H DUH LQWHUHVWHG LQ WKH QDWXUH RI HTXLOLEULXP IRU GLVFRXQW IDFWRUV � FORVH
WR �� :H WKHUHIRUH �[ VHFXULWLHV� HQGRZPHQWV DQG SHULRG XWLOLW\ IXQFWLRQV
XL� )RU HDFK GLVFRXQW IDFWRU � � �� ZULWH (� IRU WKH HFRQRP\ �ZLWK WKH
JLYHQ VHFXULWLHV� HQGRZPHQWV DQG SHULRG XWLOLW\ IXQFWLRQV� LQ ZKLFK WUDGHUV
XVH WKH FRPPRQ GLVFRXQW IDFWRU �� DQG ZULWH (4� IRU WKH VHW RI HTXLOLEULD
RI (�� %HFDXVH ZH QRUPDOL]H WKH VSRW SULFH RI FRQVXPSWLRQ WR EH LGHQWLFDOO\
�� ZH KHQFHIRUWK VXSSUHVV VSRW SULFHV� $Q HTXLOLEULXP � � (4� LV WKHUHIRUH
D WULSOH �  

�
T�� �[

L
��� ��

L
��
�
� RI DVVHW SULFHV T� � FRQVXPSWLRQ SODQV �[

L
�� DQG

SRUWIROLR SODQV ��L��� *LYHQ DQ HTXLOLEULXP � DQG D GDWH HYHQW V � 6� ZH
ZULWH T�V� [

L
�V� �

L
�V �UDWKHU WKDQ �T��V DQG VR IRUWK� IRU SULFHV� FRQVXPSWLRQ

DQG SRUWIROLR FKRLFH RI WKH L�WK FRQVXPHU DW V� :KHQ WKHUH LV QR GDQJHU RI
FRQIXVLRQ� ZH VXSSUHVV WKH VXEVFULSW ��

%HFDXVH LQGLYLGXDO HQGRZPHQWV GHSHQG RQO\ RQ WKH VWDWH RI WKH XQGHUO\�
LQJ 0DUNRY FKDLQ� WKH\ HDFK KDYH D ORQJ UXQ DYHUDJH� ZULWH �HL IRU WKH ORQJ
UXQ DYHUDJH RI HL�

$VVXPSWLRQV $� DQG $�� WRJHWKHU ZLWK RXU SUHYLRXV DVVXPSWLRQV� LPSO\
WKDW� IRU HYHU\ �� WKH 3DUHWR RSWLPDO DOORFDWLRQV RI (� FRLQFLGH ZLWK �1 �WXSOHV
RI� �[HG VKDUHV RI WKH FRQVWDQW VRFLDO HQGRZPHQW� ,Q SDUWLFXODU� IRU HYHU\
�� WKH SHUIHFW ULVN�VKDULQJ DOORFDWLRQ AH  ��H�� � � � � �H1� DW ZKLFK HDFK WUDGHU
FRQVXPHV KLV ORQJ UXQ DYHUDJH HQGRZPHQW� LV 3DUHWR RSWLPDO�

2XU �UVW UHVXOW DVVHUWV WKDW ZKHQ � LV VX�FLHQWO\ FORVH WR � �WKDW LV� ZKHQ
WUDGHUV DUH VX�FLHQWO\ SDWLHQW�� HYHU\ HTXLOLEULXP LV FORVH WR SHUIHFW ULVN
VKDULQJ� LQ WKH VHQVH WKDW �L� HTXLOLEULXP XWLOLWLHV DUH FORVH WR WKH XWLOLWLHV RI
WKH SHUIHFW ULVN VKDULQJ DOORFDWLRQ� �LL� WKH WLPH�GLVFRXQWHG SUREDELOLW\ WKDW
HTXLOLEULXP FRQVXPSWLRQV GHYLDWH IURP WKH SHUIHFW ULVN VKDULQJ DOORFDWLRQ E\
PRUH WKDQ D JLYHQ DPRXQW LV VPDOO� �LLL� WKH WLPH�GLVFRXQWHG SUREDELOLW\ WKDW
HTXLOLEULXP DVVHW SULFHV GHYLDWH IURP ULVN QHXWUDO SULFLQJ E\ PRUH WKDQ D
JLYHQ DPRXQW LV VPDOO���

��%HFDXVH IHDVLEOH FRQVXPSWLRQV DUH ERXQGHG E\ WKH VRFLDO HQGRZPHQW� �LL� LPSOLHV WKDW

��



7R PHDVXUH WKH GHYLDWLRQ IURP SHUIHFW ULVN VKDULQJ� �[ D GLVFRXQW IDFWRU
� DQG DQ HTXLOLEULXP �  

�
T� � �[

L
��� ��

L
��
�
� )RU � ! �� ZULWH

6F���� ��  
Q
V � 6 � � WUDGHU L� M[L�V � �HLM ! �

R

7KLV LV WKH VHW RI GDWH HYHQWV DW ZKLFK WKH HTXLOLEULXP FRQVXPSWLRQ RI VRPH
WUDGHU GL�HUV IURP KLV ORQJ UXQ DYHUDJH FRQVXPSWLRQ E\ PRUH WKDQ ��

7R PHDVXUH WKH GHYLDWLRQ IURP ULVN QHXWUDO SULFLQJ� �[ D GLVFRXQW IDFWRU
� DQG DQ HTXLOLEULXP �  

�
T� � �[

L
��� ��

L
��
�
� ,I V LV DQ\ GDWH HYHQW DQG 
 LV

D SRUWIROLR WUDGHG DW V� WKHQ (V�GLY 
� LV WKH H[SHFWHG SD\R� RI 
� DQG
�(V�GLY 
� LV WKH GLVFRXQWHG H[SHFWHG SD\R� RI 
� ZKLFK E\ GH�QLWLRQ LV WKH
ULVN QHXWUDO SULFH� 7KH GHYLDWLRQ IURP ULVN QHXWUDO SULFLQJ FDQ WKHUHIRUH EH
PHDVXUHG E\ WKH DPRXQW E\ ZKLFK WKH UDWLR RI WKH HTXLOLEULXP SULFH WR WKH
ULVN QHXWUDO SULFH GL�HUV IURP XQLW\� )RU � ! �� ZULWH

6S� ��� ��  

�
V � 6 � � SRUWIROLR 
�

����� T�V � 

�(V�GLY 
�

� �
����� ! �

�

7KLV LV WKH VHW RI GDWH HYHQWV DW ZKLFK ULVN QHXWUDO SULFLQJ RI VRPH SRUWIROLR
IDLOV E\ PRUH WKDQ ��

7KHRUHP $ ,I $VVXPSWLRQV $��$� DUH VDWLV�HG WKHQ�

�L� IRU HYHU\ WUDGHU L�

OLP
���

VXS
��(4�

���8 L
��[

L
��� XL��HL�

���  �

�LL� IRU HDFK � ! ��

OLP
���

VXS
��(4�

��� ��
;

V�6F������

�W�V��V  �

WKH WLPH GLVFRXQWHG H[SHFWHG GHYLDWLRQ RI FRQVXPSWLRQV IURP SHUIHFW ULVN VKDULQJ LV VPDOO�
+RZHYHU� HTXLOLEULXP DVVHW SULFHV QHHG QRW EH ERXQGHG� VR �LLL� GRHV QRW LPSO\ WKDW WKH
WLPH GLVFRXQWHG H[SHFWHG GHYLDWLRQ RI DVVHW SULFHV IURP ULVN QHXWUDO SULFLQJ LV VPDOO�
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�LLL� IRU HDFK ��
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���

VXS
��(4�
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�W�V��V  �

7KH SURRI �GHIHUUHG WR $SSHQGL[ �� SURYLGHV D ORZHU ERXQG RQ HTXLOLEULXP
XWLOLW\ E\ FRQVWUXFWLQJ D EXGJHW IHDVLEOH SODQ ZKRVH XWLOLW\ LV DOPRVW WKDW RI
FRQVWDQW DYHUDJH FRQVXPSWLRQ� )URP WKLV HVWLPDWH� WKH QDWXUH RI WKH 3DUHWR
VHW DOORZV XV WR LQIHU �L�� DQG WKH UHPDLQLQJ FRQFOXVLRQV IROORZ HDVLO\� $ FUXFLDO
VWHS LQ WKH DUJXPHQW LV HVWDEOLVKLQJ WKDW WKH SULFH RI WKH ULVNOHVV ERQG LV QRW
PXFK EHORZ � DW HYHU\ GDWH�HYHQW� �(TXLYDOHQWO\� WKH ULVNOHVV LQWHUHVW UDWH LV
QRW PXFK DERYH ��� 7KLV ZLOO EH LPSRUWDQW EHFDXVH WKH EXGJHW IHDVLEOH SODQ
ZH FRQVWUXFW LV �QDQFHG E\ ERUURZLQJ� DQG D KLJK SULFH �ORZ LQWHUHVW UDWH�
PDNHV ERUURZLQJ HDV\�

7KH SULFH �LQWHUHVW UDWH� HVWLPDWH ZH QHHG LV FRQWDLQHG LQ WKH IROORZLQJ
OHPPD� ZKLFK UHSUHVHQWV D SDUWLFXODU IRUPDOL]DWLRQ RI DQ LQWXLWLRQ FRPPRQ
LQ WKH �QDQFH OLWHUDWXUH �EXW QRW� DV IDU DV ZH FDQ �QG� HVWDEOLVKHG ULJRURXVO\
LQ DQ\ FRQWH[W VLPLODU WR RXUV� WKDW D SUHFDXWLRQDU\ GHPDQG IRU VDYLQJ GULYHV
GRZQ WKH LQWHUHVW UDWH� 7KH HOHJDQW SURRI EHORZ LV D VPDOO DGDSWDWLRQ RI DQ
DUJXPHQW LQ +DUD DQG .DMLL ������� RXU RULJLQDO DUJXPHQW ZDV PXFK PRUH
FXPEHUVRPH�

/HPPD � $VVXPH $��$� KROG� )L[ D VXEMHFWLYH GLVFRXQW IDFWRU �� ,I
T� �[L�� ��L�LV DQ HTXLOLEULXP IRU WKH HFRQRP\ (� DQG T� LV WKH SULFH RI WKH
ULVNOHVV ERQG� WKHQ T�V � � DW HYHU\ GDWH�HYHQW V � 6� �7KDW LV� WKH SULFH
RI WKH ULVNOHVV ERQG LV ERXQGHG EHORZ E\ WKH VXEMHFWLYH GLVFRXQW IDFWRU � DW
HYHU\ GDWH�HYHQW� HTXLYDOHQWO\� WKH ULVNOHVV LQWHUHVW UDWH LV QR JUHDWHU WKDQ WKH
VXEMHFWLYH GLVFRXQW UDWH �

�
� � DW HYHU\ GDWH�HYHQW��

3URRI )L[ D GDWH�HYHQW V � 6� DQG ZULWH T�V IRU WKH SULFH RI WKH ULVNOHVV
ERQG DW V� )RU HDFK WUDGHU L� DQ DSSOLFDWLRQ RI WKH �UVW RUGHU FRQGLWLRQV IRU
HTXLOLEULXP WRJHWKHU ZLWK FRQYH[LW\ RI SHULRG XWLOLW\ IXQFWLRQV \LHOGV
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+HQFH
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7KH DVVXPSWLRQ RI QR DJJUHJDWH ULVN HQWDLOV WKDW
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+HQFH WKHUH LV DW OHDVW RQH WUDGHU M IRU ZKRP
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%HFDXVH SHULRG XWLOLW\ IXQFWLRQV DUH FRQFDYH� 'XM LV GHFUHDVLQJ� VR
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&RPELQLQJ WKH LQHTXDOLWLHV ��� DQG ��� ZH FRQFOXGH WKDW

T�V � �
'XM �

3
 �V� �� MV�[M �
'XM�[MV�

� �

ZKLFK LV WKH GHVLUHG UHVXOW�
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� $JJUHJDWH 5LVN

$V ZH VKDOO VHH LQ $SSHQGL[ �� WKH SURRI RI 7KHRUHP $ GHSHQGV RQ WKH HV�
WLPDWH HVWDEOLVKHG LQ /HPPD �� WKDW WKH HTXLOLEULXP ULVNOHVV LQWHUHVW UDWH LV
ERXQGHG DERYH E\ WKH VXEMHFWLYH GLVFRXQW UDWH� DQG VR LV VPDOO ZKHQ WUDGHUV
DUH SDWLHQW� :KHQ WKHUH LV DJJUHJDWH ULVN� KRZHYHU� WKLV ERXQG QHHG QRW
REWDLQ� ZKHQ WKH DJJUHJDWH HQGRZPHQW LV ORZ� PDQ\ WUDGHUV ZLOO ZDQW WR
ERUURZ� DQG WKLV GHPDQG IRU ORDQV PD\ GULYH XS WKH ULVNOHVV LQWHUHVW UDWH� $
KLJK ULVNOHVV LQWHUHVW UDWH LQWHUIHUHV ZLWK ULVN VKDULQJ EHFDXVH LW PDNHV ERU�
URZLQJ GL�FXOW� 7KH WZR H[DPSOHV EHORZ IRUPDOL]H WKLV LQWXLWLRQ� VKRZLQJ
WKDW DJJUHJDWH ULVN FDQ LQWHUIHUH ZLWK WKH VKDULQJ RI LQGLYLGXDO ULVN� HYHQ
XQGHU UDWKHU VWULQJHQW DVVXPSWLRQV RQ SUHIHUHQFHV� HQGRZPHQWV DQG WKH DV�
VHW VWUXFWXUH� ,Q 7KHRUHP %� ZKLFK IROORZV WKH H[DPSOHV� ZH VKRZ WKDW
WUDGDELOLW\ RI DJJUHJDWH ULVN LV NH\ WR DOPRVW SHUIHFW ULVN VKDULQJ�

2XU �UVW WZR DVVXPSWLRQV SDUDOOHO WKRVH RI WKH SUHYLRXV VHFWLRQ�

$VVXPSWLRQ %� /  � �RQH JRRG��

$VVXPSWLRQ %� )RU HDFK L� WKH LQGLYLGXDO VKDUH SURFHVV I LV  HLV HV LV
LQGHSHQGHQW RI WKH DJJUHJDWH HQGRZPHQW SURFHVV HV�

��

:H DVVXPH WKDW SHULRG XWLOLW\ IXQFWLRQV DUH LGHQWLFDO DFURVV DJHQWV DQG
GLVSOD\ FRQVWDQW UHODWLYH ULVN DYHUVLRQ���

$VVXPSWLRQ %� 8WLOLW\ IXQFWLRQV XL GLVSOD\ FRQVWDQW UHODWLYH ULVN DYHUVLRQ
� ! �� 7KDW LV

XL�[�  

�!�
!�

[���

���
LI � � �

ORJ [ LI �  �

:H DVVXPH DV EHIRUH WKDW D ULVNOHVV ERQG LV WUDGHG DW HDFK GDWH�HYHQW�
��6HH WKH FRPPHQWV LQ 6HFWLRQ � DERXW FRUUHODWLRQ DFURVV WUDGHUV�
��:KHQ � � �� SUHIHUHQFHV RYHU LQ�QLWH KRUL]RQ FRQVXPSWLRQ VWUHDPV JHQHUDWHG E\

&55$ SHULRG XWLOLW\ IXQFWLRQV GR QRW VDWLVI\ RXU VWDQGLQJ DVVXPSWLRQV IURP 6HFWLRQ ��
KHQFH ZH DUH QRW JXDUDQWHHG WKDW DQ HTXLOLEULXP H[LVWV LQ WKLV FDVH�

��



$VVXPSWLRQ %� $W HDFK GDWH�HYHQW V� D ULVNOHVV UHDO ERQG % \LHOGLQJ RQH
XQLW RI FRQVXPSWLRQ DW HDFK GDWH�HYHQW   � V�� LV DYDLODEOH IRU WUDGH�

$V LQ 6HFWLRQ �� ZH DUH LQWHUHVWHG LQ WKH QDWXUH RI HTXLOLEULXP IRU GLV�
FRXQW IDFWRUV � FORVH WR �� $V EHIRUH� ZH �[ VHFXULWLHV� HQGRZPHQWV DQG
SHULRG XWLOLW\ IXQFWLRQV XL� $V EHIRUH� QRUPDOL]H VR WKDW WKH VSRW SULFH RI
FRQVXPSWLRQ LV LGHQWLFDOO\ �� )RU HDFK GLVFRXQW IDFWRU � � �� ZULWH (� IRU WKH
HFRQRP\ ZLWK WKH JLYHQ VHFXULWLHV� HQGRZPHQWV DQG SHULRG XWLOLW\ IXQFWLRQV�
LQ ZKLFK WUDGHUV XVH WKH FRPPRQ GLVFRXQW IDFWRU �� DQG ZULWH (4� IRU WKH
VHW RI HTXLOLEULD RI (�� %HFDXVH HQGRZPHQWV DUH 0DUNRY� ERWK HQGRZPHQWV
DQG LQGLYLGXDO HQGRZPHQW VKDUHV SRVVHVV ORQJ UXQ DYHUDJHV� ZULWH �HL IRU WKH
ORQJ UXQ DYHUDJH RI HL DQG �I L IRU WKH ORQJ UXQ DYHUDJH RI I L�

$VVXPSWLRQV %��%�� WRJHWKHU ZLWK RXU SUHYLRXV DVVXPSWLRQV� LPSO\ WKDW�
IRU HYHU\ �� WKH VHW RI 3DUHWR RSWLPDO DOORFDWLRQV RI (� FRLQFLGHV ZLWK WKH VHW
RI �[HG VKDUHV RI WKH YDU\LQJ VRFLDO HQGRZPHQW� ,Q SDUWLFXODU� WKH SHUIHFW
ULVN�VKDULQJ DOORFDWLRQ AH  � �I�H� � � � � �I1H� DW ZKLFK HDFK WUDGHU FRQVXPHV KLV
ORQJ UXQ DYHUDJH VKDUH RI WKH YDU\LQJ VRFLDO HQGRZPHQW� LV 3DUHWR RSWLPDO
�IRU HDFK ���

+RZHYHU� HYHQ WKHVH YHU\ VWURQJ DVVXPSWLRQV DUH QRW HQRXJK WR JXDUDQWHH
WKDW PDUNHW LQFRPSOHWHQHVV GRHV QRW PDWWHU�

([DPSOH � :H GHVFULEH DQ HFRQRP\ VDWLVI\LQJ WKH DVVXPSWLRQV %��%�
DERYH� DQG LQ ZKLFK RQO\ WKH ULVNOHVV ERQG LV WUDGHG� DQG VKRZ WKDW DOPRVW
SHUIHFW ULVN�VKDULQJ GRHV QRW REWDLQ�

7KH XQGHUO\LQJ 0DUNRY SURFHVV KDV � VWDWHV� WKH SURFHVV LV L�L�G� ZLWK
WUDQVLWLRQ SUREDELOLWLHV ���� WKH LQLWLDO VWDWH LV VWDWH �� 7KHUH LV D VLQJOH
FRQVXPSWLRQ JRRG� DQG D VLQJOH DVVHW� D ULVNOHVV ERQG� 7KHUH DUH � WUDGHUV�
ZLWK &55$ SHULRG XWLOLW\ IXQFWLRQ X�[�  [��� ������ � � � � �� ,Q VWDWHV
�� � WKH VRFLDO HQGRZPHQW LV / �ORZ�� LQ VWDWHV �� � WKH VRFLDO HQGRZPHQW LV +
�KLJK�� + ! / ! �� 7UDGHU � �KHQFHIRUZDUG UHIHUUHG WR DV WKH ODUJH WUDGHU�
KDV HQGRZPHQW VKDUH � � � LQ VWDWHV �� � DQG � � N� LQ VWDWHV �� �� WUDGHU
� �KHQFHIRUZDUG UHIHUUHG WR DV WKH VPDOO WUDGHU� KDV HQGRZPHQW VKDUH � LQ
VWDWHV �� � DQG N� LQ VWDWHV ���� :H WDNH N ! �� � ! � LV D VPDOO SDUDPHWHU�
WR EH FKRVHQ EHORZ� 1RWH WKDW LQGLYLGXDO HQGRZPHQW VKDUHV DUH LQGHSHQGHQW
RI WKH VRFLDO HQGRZPHQW� DV DVVXPHG LQ %��

��



$V EHIRUH� ZH DUH LQWHUHVWHG LQ WKH EHKDYLRU RI HTXLOLEULXP IRU GLVFRXQW
IDFWRUV � FORVH WR �� :H DVVHUW WKDW IRU � FORVH WR �� QR HTXLOLEULXP LV FORVH
WR SHUIHFW ULVN VKDULQJ�

7KH LQWXLWLRQ LV VLPSOH� ,PDJLQH �UVW WKDW �  �� VR WKDW WKLV LV D RQH
WUDGHU HFRQRP\� ,Q WKDW FDVH� ERQG SULFHV DUH GHWHUPLQHG E\ WKH ODUJH WUDGHU
V
PDUJLQDO XWLOLWLHV DW KLV HQGRZPHQW �ZKLFK� EHFDXVH �  �� FRLQFLGHV ZLWK
WKH DJJUHJDWH HQGRZPHQW�� 7KXV ERQG SULFHV DUH

T��  T��  �
+�� � /��

�/��
�

+�� � /��

�/��

T��  T��  �
+�� � /��

�+��
!

+�� � /��

�+��

%HFDXVH + ! /� LI � LV VX�FLHQWO\ FORVH WR � ERQG SULFHV VDWLVI\

T��  T�� � � ���

T��  T�� ! � ���

1RZ LPDJLQH WKDW � ! � EXW LQ�QLWHVLPDO� VR WKDW WKH VPDOO WUDGHU KDV QR
H�HFW RQ SULFHV� 7KHQ WKH ERQG SULFH FRQWLQXHV WR VDWLVI\ ��� ZKHQ WKH DJ�
JUHJDWH HQGRZPHQW LV / DQG � LV VX�FLHQWO\ FORVH WR �� ZKHQFH WKH ULVNOHVV
LQWHUHVW UDWH LV SRVLWLYH DQG ERXQGHG DZD\ IURP � ZKHQ WKH VRFLDO HQGRZ�
PHQW LV /� 6D\ WKH ULVNOHVV LQWHUHVW UDWH LV DW OHDVW � ! � ZKHQ WKH VRFLDO
HQGRZPHQW LV /� %HFDXVH WKH HTXLOLEULXP FRQGLWLRQV UHTXLUH WKDW WKH VPDOO
WUDGHU EH DEOH WR DOPRVW UHSD\ GHEW DW HYHU\ GDWH�HYHQW� WKLV HQWDLOV WKDW WKH
GHEW RI WKH VPDOO WUDGHU FDQ QHYHU EH VR ODUJH WKDW KLV HQGRZPHQW ZLOO QRW
FRYHU WKH LQWHUHVW RQ KLV GHEW� 7KXV� WKH GHEW RI WKH VPDOO WUDGHU FDQ QHYHU
H[FHHG N�/ �� LQGHSHQGHQW RI WKH VXEMHFWLYH GLVFRXQW IDFWRU �� 2Q WKH RWKHU
KDQG� FRQVXPSWLRQ VPRRWKLQJ UHTXLUHV WKH VPDOO WUDGHU WR ERUURZ ZKHQ KLV
HQGRZPHQW VKDUH LV VPDOO� DQG LQ SDUWLFXODU� ZKHQHYHU WKH 0DUNRY SURFHVV
LV LQ VWDWH �� +HQFH� DORQJ DQ\ KLVWRU\ LQ ZKLFK WKH 0DUNRY SURFHVV HQWHUV
VWDWH � DQG WKHQ UHPDLQV LQ VWDWH � IRU D ORQJ WLPH� WKH VPDOO WUDGHU ZLOO EH
XQDEOH WR SHUIHFWO\ VPRRWK FRQVXPSWLRQ �EHFDXVH GRLQJ VR ZRXOG HYHQWXDOO\
UDLVH KLV GHEW DERYH N�/ ��� )RU � FORVH WR �� WKH XWLOLW\ ORVV IURP WKH IDLO�
XUH WR VPRRWK SHUIHFWO\ DORQJ VXFK KLVWRULHV ZLOO EH QRQ�QHJOLJLEOH� 7KXV� DQ
DEVROXWH XSSHU ERXQG RQ WKH GHEW RI WKH VPDOO WUDGHU LPSOLHV DQ DEVROXWH
XSSHU ERXQG RQ WKH DELOLW\ RI WKH VPDOO WUDGHU WR VPRRWK FRQVXPSWLRQ� DQG
VR UXOHV RXW SHUIHFW ULVN VKDULQJ�
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8QIRUWXQDWHO\� WZR FRPSOLFDWLRQV PDNH WXUQLQJ WKLV LQWXLWLRQ LQWR ULJRU�
RXV DQDO\VLV UDWKHU GL�FXOW� 7KH �UVW FRPSOLFDWLRQ LV WKDW LI � LV VPDOO EXW
QRW LQ�QLWHVLPDO� HTXLOLEULXP ERQG SULFHV PD\ QRW VDWLVI\ ��� ZKHQ WKH DJJUH�
JDWH HQGRZPHQW LV /� ,QGHHG� ERQG SULFHV PD\ IDLO WKLV HVWLPDWH E\ D JUHDW
GHDO DW D IHZ GDWH�HYHQWV� ,I ERQG SULFHV DUH RFFDVLRQDOO\ YHU\ KLJK �VR WKDW
LQWHUHVW UDWHV DUH RFFDVLRQDOO\ YHU\ QHJDWLYH�� WKH VPDOO WUDGHU ZLOO EH DEOH
WR UHSD\ D YHU\ ODUJH GHEW� 7KH VHFRQG FRPSOLFDWLRQ LV WKDW ZKHWKHU RU QRW
HTXLOLEULXP ERQG SULFHV VDWLVI\ ��� DQG ���� WKH LQWHUHVW UDWH ZLOO FHUWDLQO\ EH
SRVLWLYH LQ VRPH GDWH�HYHQWV� 7KLV OHDYHV RSHQ WKH SRVVLELOLW\ WKDW WKH VPDOO
WUDGHU FDQ EXLOG D ODUJH EX�HU VWRFN RI VDYLQJ�

2XU IRUPDO DQDO\VLV RI ([DPSOH � IROORZV WKH LQWXLWLRQ DERYH WR HVWDEOLVK
ERXQGV RQ WKH HTXLOLEULXP GHEW DQG VDYLQJ RI WKH VPDOO WUDGHU WKDW DUH LQGH�
SHQGHQW RI WKH GLVFRXQW IDFWRU �� 6XFK ERXQGV LPSO\ D OLPLW RQ HTXLOLEULXP
FRQVXPSWLRQ VPRRWKLQJ RI WKH VPDOO WUDGHU DQG KHQFH UXOH RXW DOPRVW SHUIHFW
ULVN VKDULQJ� %HFDXVH WKH DUJXPHQW LV TXLWH LQYROYHG� ZH GHIHU WKH GHWDLOV WR
$SSHQGL[ �� `

,Q WUHDWLQJ D IUDPHZRUN LQ ZKLFK WKHUH LV DJJUHJDWH ULVN� EXW RQO\ ULVNOHVV
ERQGV DUH WUDGHG� ([DPSOH � SDUDOOHOV 7HOPHU ������� EXW UHDFKHV WKH RSSR�
VLWH FRQFOXVLRQ� 0XFK RI WKH PDFURHFRQRPLFV��QDQFH OLWHUDWXUH �VHH /XFDV
������ DQG +HDWRQ DQG /XFDV ������ IRU LQVWDQFH�� KRZHYHU� WUHDWV D IUDPH�
ZRUN LQ ERWK ERQGV DQG HTXLW\ DUH WUDGHG� ,W VHHPV QDWXUDO WR YLHZ WKH VRFLDO
HQGRZPHQW DV WKH DQDORJ RI HTXLW\ LQ RXU H[FKDQJH IUDPHZRUN� DQG WKXV WR
PDNH WKH IROORZLQJ DVVXPSWLRQ�

$VVXPSWLRQ %�� $W HDFK GDWH�HYHQW V� WKHUH DUH DYDLODEOH IRU WUDGH�

�D� D ULVN\ DVVHW $ \LHOGLQJ RQH XQLW RI WKH VRFLDO HQGRZPHQW H  DW HDFK
GDWH�HYHQW   � V�

�E� D ULVNOHVV ERQG % \LHOGLQJ RQH XQLW RI FRQVXPSWLRQ DW HDFK GDWH�HYHQW
  � V�

,Q ([DPSOH �� WKHUH DUH RQO\ WZR DJJUHJDWH VWDWHV� VR LI ULVNOHVV ERQGV DQG
WKH VRFLDO HQGRZPHQW DUH ERWK WUDGHG WKHQ WKH PDUNHW IRU DJJUHJDWH ULVN LV

��



FRPSOHWH� $V 7KHRUHP % EHORZ GHPRQVWUDWHV� WKLV LV HQRXJK WR JXDUDQWHH
WKDW DOPRVW SHUIHFW ULVN VKDULQJ DJDLQ REWDLQV� ,I WKHUH DUH DW OHDVW � DJJUHJDWH
VWDWHV� KRZHYHU� WUDGDELOLW\ RI ULVNOHVV ERQGV DQG WKH VRFLDO HQGRZPHQW LV
FRPSDWLEOH ZLWK LQFRPSOHWHQHVV RI WKH PDUNHW IRU DJJUHJDWH ULVN� ([DPSOH �
EHORZ VXJJHVWV WKDW� LQ VXFK D VHWWLQJ� DOPRVW SHUIHFW ULVN VKDULQJ DJDLQ QHHG
QRW REWDLQ� 8QIRUWXQDWHO\� D ULJRURXV DQDO\VLV _ ZKLFK ZRXOG QHFHVVDULO\ EH
PXFK PRUH FRPSOLFDWHG WKDQ WKH ULJRURXV DQDO\VLV RI ([DPSOH � SUHVHQWHG
LQ $SSHQGL[ � _ LV EH\RQG RXU SUHVHQW FDSDELOLWLHV� VR ZH FRQWHQW RXUVHOYHV
ZLWK SUHVHQWLQJ WKH �YHU\ VXJJHVWLYH� LQWXLWLRQ�

([DPSOH � :H GHVFULEH DQ HFRQRP\ VDWLVI\LQJ WKH DVVXPSWLRQV %��%�� %��

DERYH� DQG SUHVHQW WKH LQWXLWLRQ WKDW DOPRVW SHUIHFW ULVN�VKDULQJ VKRXOG QRW
REWDLQ�

7KH XQGHUO\LQJ 0DUNRY SURFHVV KDV � VWDWHV� 7KH SURFHVV LV L�L�G�� IRU
� ! � WR EH VSHFL�HG EHORZ� M  �� �� �� � WKH SUREDELOLW\ RI WUDQVLWLQJ LQWR
VWDWH M LV ���

�
� IRU M  �� � WKH SUREDELOLW\ RI WUDQVLWLQJ LQWR VWDWH M LV �

�
�

WKH LQLWLDO VWDWH LV VWDWH �� ,I V LV D GDWH�HYHQW� ZULWH ��V� IRU WKH VWDWH RI
WKH 0DUNRY SURFHVV DW V� 7KHUH LV D VLQJOH FRQVXPSWLRQ JRRG� 7KH VRFLDO
HQGRZPHQW LV + LQ VWDWHV �� �� 0 LQ VWDWHV �� � DQG / LQ VWDWHV �� �� 7R
VLPSOLI\ FRPSXWDWLRQ ZH WDNH +  ��0  �� /  �� 7KHUH DUH WZR WUDGHUV�
7UDGHU � �WKH ODUJH WUDGHU� KDV HQGRZPHQW VKDUH �� � LQ VWDWHV �� �� � DQG
� � �� LQ VWDWHV �� �� �� WUDGHU � �WKH VPDOO WUDGHU� KDV HQGRZPHQW VKDUH
� LQ VWDWHV �� �� � DQG �� LQ VWDWHV �� �� �� 7KH HQGRZPHQW SDWWHUQV DUH
VXPPDUL]HG LQ WKH IROORZLQJ WDEOH�

VWDWH H� H�

� ���� �� ��
� ���� �� ��
� ���� ��� �����
� ���� ��� �����
� �� � �
� �� �� ��

7UDGHUV VKDUH WKH VDPH &55$ SHULRG XWLOLW\ IXQFWLRQ� WR VLPSOLI\ FRP�
SXWDWLRQ ZH WDNH ULVN DYHUVLRQ �  � � VR X�[�  �[� ��

��



7ZR DVVHWV DUH DYDLODEOH DW HDFK GDWH�HYHQW V� D ULVN\ DVVHW $� \LHOGLQJ
WKH VRFLDO HQGRZPHQW LQ HDFK GDWH�HYHQW   � V�� DQG D ULVNOHVV ERQG %
\LHOGLQJ RQH XQLW RI FRQVXPSWLRQ LQ HDFK GDWH�HYHQW   � V�� 7KH SUREDELOLW\
� DQG VKDUH � DUH SDUDPHWHUV� FKRVHQ EHORZ� 1RWH WKDW LQGLYLGXDO HQGRZPHQW
VKDUHV DUH LQGHSHQGHQW RI WKH VRFLDO HQGRZPHQW� DV DVVXPHG LQ %��

$V EHIRUH� ZH DUH LQWHUHVWHG LQ WKH EHKDYLRU RI HTXLOLEULXP IRU GLVFRXQW
IDFWRUV � FORVH WR �� ZH VXJJHVW WKDW LI �� � DUH VPDOO WKHQ QR HTXLOLEULXP LV
FORVH WR SHUIHFW ULVN VKDULQJ �LQGHSHQGHQW RI ���

7R XQGHUVWDQG WKH LQWXLWLRQ� VXSSRVH DV LQ ([DPSOH � WKDW � ZHUH SRVLWLYH
EXW LQ�QLWHVLPDO� VR WKDW DVVHW SULFHV DUH GHWHUPLQHG E\ WKH ODUJH WUDGHU
V
PDUJLQDO XWLOLWLHV DW KLV HQGRZPHQW �ZKLFK FRLQFLGHV� XS WR DQ LQ�QLWHVLPDO�
ZLWK WKH DJJUHJDWH HQGRZPHQW�� 7KXV� DVVHW SULFHV� LQGH[HG E\ WKH DJJUHJDWH
HQGRZPHQW� ZRXOG EH
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)L[ D GDWH�HYHQW V IRU ZKLFK ��V�  �� VR DJJUHJDWH HQGRZPHQW LV /  �
DQG WKH VKDUH RI WKH VPDOO WUDGHU LV �� :H DVVHUW WKDW� LQGHSHQGHQWO\ RI WKH
GLVFRXQW IDFWRU �� LW LV QRW SRVVLEOH IRU WKH VPDOO WUDGHU WR UHSD\ D GHEW GV  �
LQ �QLWH WLPH �DQG KHQFH QRW SRVVLEOH IRU WKH VPDOO WUDGHU WR UHSD\ DQ\ ODUJHU
GHEW LQ �QLWH WLPH�� $V LQ ([DPSOH �� WKLV ZLOO UXOH RXW SHUIHFW ULVN VKDULQJ�
EHFDXVH WKH VPDOO WUDGHU PXVW ERUURZ ZKHQ KLV HQGRZPHQW VKDUH LV VPDOO�
DQG LQ SDUWLFXODU ZKHQ WKH 0DUNRY SURFHVV LV LQ VWDWH �� 7KXV� DORQJ KLVWRULHV
LQ ZKLFK WKH 0DUNRY SURFHVV HQWHUV VWDWH � DQG WKHQ UHPDLQV LQ VWDWH � IRU
D ORQJ WLPH� WKH VPDOO WUDGHU FDQQRW SHUIHFWO\ VPRRWK FRQVXPSWLRQ �EHFDXVH
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GRLQJ VR ZRXOG HYHQWXDOO\ UDLVH KLV GHEW DERYH ��� )RU � FORVH WR �� WKH
XWLOLW\ ORVV IURP IDLOXUH WR VPRRWK SHUIHFWO\ DORQJ VXFK KLVWRULHV ZLOO EH QRQ�
QHJOLJLEOH� 7KXV� DV LQ ([DPSOH �� DQ DEVROXWH XSSHU ERXQG RQ WKH GHEW RI
WKH VPDOO WUDGHU LPSOLHV DQ DEVROXWH XSSHU ERXQG RQ KLV DELOLW\ WR VPRRWK
FRQVXPSWLRQ� DQG VR UXOHV RXW SHUIHFW ULVN VKDULQJ� �.HHS LQ PLQG WKDW WKLV
DVVXPHV WKH SULFLQJ UHODWLRQVKLSV DERYH DQG UHSUHVHQWV DQ LQWXLWLRQ� QRW D
ULJRURXV DUJXPHQW��

7R VHH WKDW LW LV QRW SRVVLEOH IRU WKH VPDOO WUDGHU WR UHSD\ D GHEW GV  � LQ
�QLWH WLPH� LQGHSHQGHQWO\ RI �� VXSSRVH WKHUH LV D SODQ ZKLFK UHSD\V WKH GHEW
GV  � LQ �QLWH WLPH� $PRQJ DOO VXFK SODQV� ZH FRQVLGHU RQH ZKLFK UHSD\V
IDVWHVW� VD\ WKDW UHSD\PHQW LV FRPSOHWH �DQG GHEW LV �� E\ GDWH W�V��7 �WKDW
LV� 7 GDWHV DIWHU V�� 7KH FUXFLDO SURSHUW\ RI DQ\ VXFK SODQ LV WKDW LI V� � V�
��V��  �� DQG W�V��� W�V� � 7 � WKHQ GHEW DW V� FDQQRW EH OHVV WKDQ � _ HOVH
ZH FRXOG VKLIW WKH SODQ IURP V� WR EHJLQ DW V DQG UHSD\ WKH GHEW LQ IHZHU WKDQ
7 GDWHV�

:H UHDFK D FRQWUDGLFWLRQ E\ FRQVLGHULQJ GHEW DW VWDWHV V� WKDW IROORZ V IRU
ZKLFK ��V��  � RU �� ,Q SDUWLFXODU� OHW ¡ �� � V� EH WKH GDWH�HYHQW IRU ZKLFK
��¡ �� �  �� DQG OHW ¡

�
� � V� EH WKH GDWH�HYHQW IRU ZKLFK ��¡ �� �  �� )RU HDFK

W � � OHW ¡ W��� � ¡ W�
�
EH WKH GDWH�HYHQW IRU ZKLFK ��¡ W��� �  �� :ULWH ��� ��

IRU WKH UHTXLUHG SXUFKDVHV RI WKH DVVHWV $�% DW WKH GDWH�HYHQW ��

)LUVW FRQVLGHU WKH VLWXDWLRQ DW WKH GDWH�HYHQW V� %XGJHW EDODQFH UHTXLUHV

T$/�V � T%/�V � � � �

%HFDXVH ��¡ �� �  �� WKH FUXFLDO SURSHUW\ RI RXU SODQ JXDUDQWHHV WKDW GHEW LV
QR JUHDWHU WKDQ � DW ¡ �� � VR

�V � �V � �
%\ GH�QLWLRQ� ��¡ �� �  �� VR DFTXLULQJ WKH SRUWIROLR �V$ � �V% DW V OHDYHV
GHEW G¡�

�
 ��V � �V DW ¡

�
� �

1RZ FRQVLGHU WKH VLWXDWLRQ DW WKH GDWH�HYHQW ¡ �� � %XGJHW EDODQFH DW ¡
�
�

UHTXLUHV WKDW WKH GHEW G¡�
�
 ��V��V EH UHSDLG IURP HQGRZPHQW DQG IXUWKHU

SRUWIROLR WUDGHV VR
T$0�¡�

�
� T%0�¡�

�
� � � G¡�

�

/HW ¡ �� � ¡ ��
�
EH WKH GDWH�HYHQW IRU ZKLFK ��¡ �� �  �� %HFDXVH ��¡

�
� �  �� WKH
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FUXFLDO SURSHUW\ RI RXU SODQ JXDUDQWHHV WKDW G¡�
�
� �� VR

�¡�
�
� �¡�

�
� �

%HFDXVH ��¡ �� �  �� DFTXLULQJ WKH SRUWIROLR �¡�
�
$ � �¡�

�
% DW ¡ �� OHDYHV GHEW

G¡�
�
 ��¡�

�
� �¡�

�
DW ¡ �� �

&RQWLQXLQJ LQGXFWLYHO\� ZH VHH WKDW G¡W��
�
 ��¡ W� � �¡W

�
IRU W  �� � � � � 7 �

1RZ ZH HVWLPDWH WKHVH YDULRXV GHEWV� 7KH GHEW G¡�
�
LV ERXQGHG EHORZ E\

WKH VROXWLRQ G����� �� �� WR WKH OLQHDU SURJUDP�

&KRRVH �� � WR
0LQLPL]H �� � �
6XEMHFW WR T$/� � T%/� � �  �

� � � � �

���

7KH GHEW G¡�
�
LV ERXQGHG EHORZ E\ WKH VROXWLRQ G����� �� �� WR WKH OLQHDU SUR�

JUDP�

&KRRVH �� � WR
0LQLPL]H �� � �
6XEMHFW WR T$0� � T%0� � � � G����� �� ��

� � � � �

���

$QG E\ LQGXFWLRQ� IRU HDFK W � 7 � �� WKH GHEW G¡W��
�

LV ERXQGHG EHORZ E\

WKH VROXWLRQ GW��� ��� �� �� WR WKH OLQHDU SURJUDP�

&KRRVH �� � WR
0LQLPL]H �� � �
6XEMHFW WR T$0� � T%0� � � � GW���� �� ��

� � � � �

���

6LPSOH EXW PHVV\ FDOFXODWLRQV VKRZ WKDW

G����� �� ��  
��

��
� G����� �� ��  

����

���

7KH VROXWLRQV WR WKH OLQHDU SURJUDPV ������� DUH FRQWLQXRXV IXQFWLRQV RI WKH
SDUDPHWHUV �� �� �� 6LQFH ����

���
! ��

��
� LW IROORZV WKDW IRU �� � VX�FLHQWO\ VPDOO

DQG � VX�FLHQWO\ FORVH WR � ZH KDYH

G����� �� �� !
��

��
� G����� �� �� � G���� �� ��
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2XU LQGXFWLYH FRQVWUXFWLRQ WKHQ JXDUDQWHHV WKDW

G7� ��� �� �� � G7��� ��� �� �� � � � � � G����� �� �� !
��

��

6LQFH G¡7
�

� G7� ��� �� ��� LW IROORZV LQ SDUWLFXODU WKDW G¡7
�

! �� %XW WKLV
FRQWUDGLFWV RXU DVVXPSWLRQ WKDW WKH SODQ UHSD\V GHEW LQ 7 GDWHV IURP V� :H
FRQFOXGH WKDW D GHEW GV  � RU JUHDWHU FDQQRW EH UHSDLG LQ �QLWH WLPH IURP
GDWH�HYHQW V�

$V LQ ([DPSOH �� WKLV VXJJHVWV WKDW IRUPDO DQDO\VLV ZLOO VKRZ WKDW DOPRVW
SHUIHFW ULVN VKDULQJ FDQQRW EH DFKLHYHG� `

$V WKHVH H[DPSOHV VXJJHVW� ZKHQ WKHUH LV DJJUHJDWH ULVN� DOPRVW SHUIHFW
ULVN VKDULQJ UHTXLUHV WKDW WKH ?ULJKW� VHFXULWLHV �RU SRUWIROLRV� EH WUDGHG�
:KLFK VHFXULWLHV DUH WKH ?ULJKW� RQHV ZLOO GHSHQG RQ XWLOLW\ IXQFWLRQV� EXW
ZH FDQ JXDUDQWHH WKDW WKH ?ULJKW� VHFXULWLHV DUH WUDGHG LI ZH UHTXLUH WKDW
DOO GHULYDWLYHV RQ WKH VRFLDO HQGRZPHQW DUH WUDGHG� VR WKDW WKH PDUNHW IRU
DJJUHJDWH ULVN LV FRPSOHWH�

:ULWH � IRU WKH VHW RI SRVVLEOH YDOXHV RI WKH VRFLDO HQGRZPHQW H� %HFDXVH
HQGRZPHQWV DUH 0DUNRY� � LV D �QLWH VHW��� 7KH IROORZLQJ DVVXPSWLRQ LV WKDW
DOO GHULYDWLYHV RQ WKH VRFLDO HQGRZPHQW DUH WUDGHG DW HYHU\ GDWH HYHQW��� $V
5RVV ������ VKRZV� WKLV LV LPSOLHG E\ WKH DVVXPSWLRQ WKDW RSWLRQV RQ WKH
VRFLDO HQGRZPHQW DUH WUDGHG DW HYHU\ GDWH�HYHQW�

$VVXPSWLRQ %��� )RU HDFK GDWH�HYHQW V DQG IRU HDFK ¢ � �� WKHUH LV D
SRUWIROLR �¢V RI VHFXULWLHV VXFK WKDW

GLY ��
¢
V �  

�
� LI HV  ¢
� LI HV � ¢

7KHRUHP %� SDUDOOHOLQJ 7KHRUHP $ RI WKH SUHYLRXV VHFWLRQ� DVVHUWV WKDW
ZKHQ WUDGHUV DUH VX�FLHQWO\ SDWLHQW HYHU\ HTXLOLEULXP LV FORVH WR SHUIHFW ULVN

��,I � DQG V� KDYH WKH VDPH FDUGLQDOLW\� DYDLODELOLW\ RI DOO GHULYDWLYHV RQ WKH VRFLDO
HQGRZPHQW LV HTXLYDOHQW WR FRPSOHWHQHVV RI LQWHUWHPSRUDO PDUNHWV� ,Q WKH W\SLFDO FDVH�
KRZHYHU� � LV PXFK VPDOOHU WKDQ V��

��,Q IDFW� WKH SURRI UHTXLUHV RQO\ WKDW FHUWDLQ YHU\ SDUWLFXODU GHULYDWLYHV DUH WUDGHG�
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VKDULQJ� LQ WKH VHQVH WKDW �L� HTXLOLEULXP XWLOLWLHV DUH FORVH WR WKH XWLOLWLHV RI
WKH SHUIHFW ULVN VKDULQJ DOORFDWLRQ� �LL� WKH WLPH�GLVFRXQWHG SUREDELOLW\ WKDW
HTXLOLEULXP FRQVXPSWLRQV GHYLDWH IURP WKH SHUIHFW ULVN VKDULQJ DOORFDWLRQ E\
PRUH WKDQ D JLYHQ DPRXQW LV VPDOO� �LLL� WKH WLPH�GLVFRXQWHG SUREDELOLW\ WKDW
HTXLOLEULXP DVVHW SULFHV GHYLDWH IURP PDUJLQDO UDWHV RI VXEVWLWXWLRQ DW WKH
SHUIHFW ULVN VKDULQJ DOORFDWLRQ E\ PRUH WKDQ D JLYHQ DPRXQW LV VPDOO� �,Q WKH
DEVHQFH RI DJJUHJDWH ULVN� WKLV UHGXFHV WR ULVN QHXWUDO SULFLQJ� DV LQ 7KHRUHP
$�� $V EHIRUH� �[ D GLVFRXQW IDFWRU � DQG DQ HTXLOLEULXP �  

�
T� � �[

L
��� ��

L
��
�
�

$V EHIRUH� IRU HDFK � ! � ZH GH�QH�
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Q
V � 6 � � WUDGHU L� M[L�V � �I LHVM ! �
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6S� ��� ��  

��
�V � 6 � � SRUWIROLR 
�

������
T�V � 


�(V

K�
HV
H 

��
GLY 


L � �
������ ! �

� 
�

7KH �UVW VHW LV WKH VHW RI GDWH HYHQWV DW ZKLFK VRPH FRQVXPHU
V HTXLOLEULXP
FRQVXPSWLRQ GL�HUV IURP KLV SHUIHFW ULVN VKDULQJ FRQVXPSWLRQ E\ PRUH WKDQ
�� WKH VHFRQG VHW LV WKH VHW RI GDWH HYHQWV DW ZKLFK ULVN QHXWUDO SULFLQJ RI
VRPH SRUWIROLR IDLOV E\ PRUH WKDQ ��

7KHRUHP % ,I $VVXPSWLRQV %��%� DQG %��� DUH VDWLV�HG� WKHQ�

�L� IRU HYHU\ WUDGHU L�

OLP
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VXS
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$V ZLWK 7KHRUHP $� WKH SURRI UHVWV RQ D SULFH HVWLPDWH� 5HFDOO WKDW
� LV WKH UDQJH RI WKH VRFLDO HQGRZPHQW SURFHVV� )RU V � 6� ¢ � �� ZULWH
V��¢� IRU WKH VHW RI GDWH�HYHQWV   � V� DW ZKLFK H   ¢� DQG ZULWH ��¢MV�
IRU WKH FRQGLWLRQDO SUREDELOLW\ WKDW WKH VRFLDO HQGRZPHQW LV ¢ IROORZLQJ WKH
GDWH�HYHQW V� $VVXPSWLRQ %��� JXDUDQWHHV WKDW D SRUWIROLR �¢V SURPLVLQJ RQH
XQLW RI FRQVXPSWLRQ LQ GDWH�HYHQWV   � V��¢� DQG � RWKHUZLVH LV WUDGHG� WKH
IROORZLQJ UHVXOW �ZKLFK UHOLHV RQ WKH DVVXPSWLRQ RI &55$ XWLOLWLHV� SURYLGHV
D ERXQG RQ LWV HTXLOLEULXP SULFH� 7KH SURRI SDUDOOHOV FORVHO\ WKH SURRI RI
/HPPD ��

/HPPD � $VVXPH %��%� DQG %��� KROG� )L[ D VXEMHFWLYH GLVFRXQW IDFWRU ��
,I T� �[L�� ��L� LV DQ HTXLOLEULXP IRU WKH HFRQRP\ (�� WKHQ

TV � �¢V � ���¢MV�
�
¢

HV

���

DW HYHU\ GDWH�HYHQW V � 6�

3URRI 'L�HUHQWLDWLRQ VKRZV WKDW LI X LV D &55$ XWLOLW\ IXQFWLRQ ZLWK ULVN
DYHUVLRQ � WKHQ '�X�[�  ��[����� ZKLFK LV VWULFWO\ SRVLWLYH� ,Q SDUWLFXODU�
'X LV FRQYH[� VR ZH FDQ IROORZ WKH VDPH SODQ DV LQ WKH SURRI RI /HPPD ��
)L[ D GDWH�HYHQW V � 6 DQG D FRQVXPSWLRQ OHYHO ¢ � �� )RU HDFK WUDGHU
L� DQ DSSOLFDWLRQ RI WKH �UVW RUGHU FRQGLWLRQV IRU HTXLOLEULXP� WRJHWKHU ZLWK
FRQYH[LW\ RI WKH SHULRG XWLOLW\ IXQFWLRQ \LHOGV
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:H FDQ ZULWH WUDGHU L
V FRQVXPSWLRQ DV VKDUHV RI WKH VRFLDO FRQVXPSWLRQ�
[LV  �LVHV� [

L
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(TXLYDOHQWO\
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&RPELQLQJ WKH LQHTXDOLWLHV ��� DQG ���� ZH �QG WKDW
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ZKLFK LV WKH GHVLUHG UHVXOW�

:H KDYH DVVXPHG KHUH WKDW LQGLYLGXDO VKDUHV DUH LQGHSHQGHQW RI WKH VRFLDO
HQGRZPHQW� 7KH SRODU RSSRVLWH DVVXPSWLRQ ZRXOG EH WKDW LQGLYLGXDO VKDUHV
DUH SHUIHFWO\ FRUUHODWHG ZLWK WKH VRFLDO HQGRZPHQW� ,Q WKDW FDVH� WKHUH ZRXOG
EH QR LGLRV\QFUDWLF ULVN� DQG GHULYDWLYHV RQ WKH VRFLDO HQGRZPHQW ZRXOG SUR�
YLGH SHUIHFW ULVN VKDULQJ DW HYHU\ GDWH�HYHQW� ,Q SDUWLFXODU� WKH FRQFOXVLRQV RI
7KHRUHP % ZRXOG REWDLQ LQ WKLV FDVH WRR� :H FRQMHFWXUH WKDW WKH FRQFOXVLRQV
RI 7KHRUHP % REWDLQ LQ WKH LQWHUPHGLDWH FDVHV DOVR� ZLWKRXW DQ\ DVVXPSWLRQ
RI LQGHSHQGHQFH RU FRUUHODWLRQ�
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� 7ZR *RRGV

:H SUHVHQW KHUH D VLPSOH H[DPSOH WR GHPRQVWUDWH WKDW ZKHQ WKHUH DUH WZR
FRQVXPSWLRQ JRRGV� PDUNHW LQFRPSOHWHQHVV PD\ PDWWHU D JUHDW GHDO HYHQ LI
WKHUH LV QR DJJUHJDWH ULVN _ LQGHHG� HYHQ LI WKHUH LV QR �IXQGDPHQWDO� ULVN DW
DOO�

([DPSOH � )L[ DQ\ VWDWLF � WUDGHU�� FRPPRGLW\ HFRQRP\ ZLWK WKH IROORZLQJ
SURSHUWLHV�

� XWLOLW\ IXQFWLRQV X�� X� DUH VPRRWK DQG VWULFWO\ FRQFDYH
� HQGRZPHQWV Z�� Z� DUH VWULFWO\ SRVLWLYH DQG Z� � Z�  ��� ��

� WKHUH DUH WKUHH :DOUDVLDQ HTXLOLEULD�
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� HTXLOLEULXP FRQVXPSWLRQV DUH VWULFWO\ SRVLWLYH DQG [�' � [�0 � [�8

� HTXLOLEULXP PDUJLQDO XWLOLWLHV VDWLVI\�
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7KH XQGHUO\LQJ 0DUNRY FKDLQ KDV WZR VWDWHV I8�'J� WUDQVLWLRQ SUREDELO�
LWLHV DUH LGHQWLFDOO\ ��� �VR WKH SURFHVV LV L�L�G��� 7KH LQIRUPDWLRQ WUHH 6 IRU
WKH G\QDPLF HFRQRP\ WKHUHIRUH KDV � EUDQFKHV DW HYHU\ QRGH� ,I V � 6 LV
DQ\ QRGH� ZH FDQ ZULWH V�  IV8 � V'J ZKHUH ��V8�  8� ��V'�  ' �L�H��
WKH XQGHUO\LQJ 0DUNRY SURFHVV LV LQ VWDWH 8 DW WKH QRGH V8 DQG LQ VWDWH '
DW WKH QRGH '�� WKH FRQGLWLRQDO SUREDELOLWLHV DUH ��V8 MV�  ��V'MV�  � ��
LQGHSHQGHQW RI V� ,Q WKLV QRWDWLRQ� ��  I�8 � �'J LV WKH VHW RI QRGHV WKDW
IROORZ WKH LQLWLDO QRGH �� :ULWH 8 IRU WKH VHW RI QRGHV WKDW IROORZ �8 DQG '
IRU WKH VHW RI QRGHV WKDW IROORZ �'�
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7KHUH DUH WZR FRQVXPSWLRQ JRRGV� )RU L  �� �� HQGRZPHQWV DUH ZL
V  ZL

DQG� ZKHQ WKH VXEMHFWLYH GLVFRXQW IDFWRU LV �� 8WLOLW\ IXQFWLRQV DUH�

8 L�[� \�  ��� ��
�;
W �

�W
;
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�

�W
XL�[V� \V�

7KDW LV� ZH VLPSO\ UHSOLFDWH WKH VWDWLF HFRQRP\ DW HDFK GDWH�HYHQW� WKHUH LV
QR IXQGDPHQWDO XQFHUWDLQW\ _ EXW WKH XQGHUO\LQJ 0DUNRY FKDLQ SURYLGHV D
VRXUFH RI VXQVSRWV�

)L[ D GLVFRXQW IDFWRU � � �� 7KH G\QDPLF HFRQRP\ KDV PDQ\ HTXLOLEULD�
LQFOXGLQJ VXQVSRW HTXLOLEULD LQ ZKLFK WKH XQGHUO\LQJ 0DUNRY FKDLQ VHUYHV DV
D FRRUGLQDWLRQ GHYLFH� 2QH VXFK HTXLOLEUXP PD\ EH GHVFULEHG DV IROORZV�

� DW WKH LQLWLDO GDWH�HYHQW �� VSRW SULFHV DUH S0 � FRQVXPSWLRQ RI WUDGHU
L LV �[L0 � \L0�� WKH ERQG SULFH LV HTXDO WR WKH VXEMHFWLYH GLVFRXQW IDFWRU
�� WKH ERQG LV QRW WUDGHG�

� DW GDWH�HYHQWV V � 8 � VSRW SULFHV DUH S8 � FRQVXPSWLRQ RI WUDGHU L LV
�[L8 � \

L
8�� WKH ERQG SULFH LV HTXDO WR WKH VXEMHFWLYH GLVFRXQW IDFWRU ��

WKH ERQG LV QRW WUDGHG�

� DW GDWH�HYHQWV V � '� VSRW SULFHV DUH S'� FRQVXPSWLRQ RI WUDGHU L LV
�[L'� \

L
'�� WKH ERQG SULFH LV HTXDO WR WKH VXEMHFWLYH GLVFRXQW IDFWRU ��

WKH ERQG LV QRW WUDGHG�

:H OHDYH WR WKH UHDGHU WKH VLPSOH WDVN RI XVLQJ WKH SURSHUWLHV RI WKH VWDWLF
HFRQRP\ WR YHULI\ WKDW WKLV LV DQ HTXLOLEULXP RI WKH LQ�QLWH KRUL]RQ HFRQRP\�

)RU WKLV HTXLOLEULXP� FRQVXPSWLRQV LQ HYHU\ GDWH�HYHQW DUH 3DUHWR RSWL�
PDO LQ WKH VWDWLF HFRQRP\� EXW FRQVXPSWLRQV DW GDWH�HYHQWV LQ 8 GL�HU IURP
FRQVXPSWLRQV DW GDWH�HYHQWV LQ '� %HFDXVH XWLOLW\ IXQFWLRQV DUH VWULFWO\ FRQ�
FDYH� HTXLOLEULXP FRQVXPSWLRQV DUH FHUWDLQO\ QRW 3DUHWR RSWLPDO� %HFDXVH
HTXLOLEULXP FRQVXPSWLRQV DUH LQGHSHQGHQW RI �� HTXLOLEULXP XWLOLWLHV FHUWDLQO\
GR QRW DSSURDFK 3DUHWR RSWLPDO XWLOLWLHV DV � � ��

��



� &RQFOXVLRQ

:H KDYH DUJXHG KHUH WKDW� LQ D RQH�JRRG HFRQRP\ SRSXODWHG E\ LQ�QLWHO\�
OLYHG� SDWLHQW WUDGHUV� PDUNHW LQFRPSOHWHQHVV ZLOO QRW PDWWHU LI VKRFNV DUH
WUDQVLHQW DQG ULVN LV SXUHO\ LGLRV\QFUDWLF� +RZHYHU� PDUNHW LQFRPSOHWHQHVV
ZLOO PDWWHU LI WKHUH LV DJJUHJDWH ULVN DQG WKH ?ZURQJ� DVVHWV DUH WUDGHG� RU
LI WKHUH LV PRUH WKDQ RQH JRRG� $JJUHJDWH ULVN PDWWHUV EHFDXVH LW D�HFWV
DVVHW SULFHV� 0XOWLSOH FRQVXPSWLRQ JRRGV PDWWHU EHFDXVH FRPPRGLW\ SULFHV
SURYLGH DQRWKHU VRXUFH RI XQWUDGHG ULVN� $V ([DPSOH � GHPRQVWUDWHV FOHDUO\�
WKH DEVHQFH RI VRPH �QDQFLDO PDUNHWV ZHDNHQV WKH FRQQHFWLRQ EHWZHHQ VSRW
SULFHV DW YDULRXV GDWH�HYHQWV� DQG WKHUHIRUH H[SDQGV WKH UROH RI H[SHFWDWLRQV
_ HYHQ WKRXJK H[SHFWDWLRQV DUH FRUUHFW LQ HTXLOLEULXP� 7KH ZRUN RI )DUPHU
������ RQ PXOWLSOH HTXLOLEULD JLYHV D GL�HUHQW SHUVSHFWLYH�

3HUKDSV WKH PRVW LPSRUWDQW LPSOLFDWLRQ RI RXU ZRUN LV WKDW WKH H�HFWV RI
PDUNHW VWUXFWXUH PD\ EH PXFK GL�HUHQW LQ D G\QDPLF VHWWLQJ WKDQ LQ D VWDWLF
�RU VKRUW KRUL]RQ� VHWWLQJ� ,Q SDUWLFXODU� WKH LQFHQWLYHV IRU �QDQFLDO LQQRYD�
WLRQ PD\ EH TXLWH GL�HUHQW ZKHQ G\QDPLF EHKDYLRU LV WDNHQ LQWR DFFRXQW�

7ZR OLPLWDWLRQV RI RXU ZRUN DUH ZRUWK QRWLQJ� 7KH �UVW LV WKDW ZH WUHDW
RQO\ H[FKDQJH HFRQRPLHV ZLWK SHULVKDEOH JRRGV� LQWHUHVWLQJ H[WHQVLRQV ZRXOG
LQFRUSRUDWH SURGXFWLRQ� GXUDEOH JRRGV� KXPDQ FDSLWDO DQG JURZWK� 7KH VHF�
RQG LV WKDW ZH GR QRW SURYLGH QXPHULFDO HVWLPDWHV RU UDWHV RI FRQYHUJHQFH� ,Q
SDUWLFXODU� ZH GR QRW HVWLPDWH WKH XWLOLW\ FRQVHTXHQFHV RI PDUNHW LQFRPSOHWH�
QHVV IRU JLYHQ VXEMHFWLYH GLVFRXQW IDFWRUV� 2XU PHWKRGV FRXOG FHUWDLQO\ EH
DGDSWHG WR SURYLGH VXFK HVWLPDWHV� EXW WKH HVWLPDWHV REWDLQHG ZRXOG QRW EH
YHU\ JRRG� :H VXVSHFW WKDW VKDUSHU PHWKRGV _ DQG SHUKDSV PRUH VWULQJHQW
DVVXPSWLRQV _ ZLOO EH QHFHVVDU\ WR SURYLGH WUXO\ XVHIXO HVWLPDWHV� )RU VRPH
HVWLPDWHV LQ RXU IUDPHZRUN� VHH .XEOHU DQG 6FKPHGGHUV ������� IRU VRPH
HVWLPDWHV LQ D UDWKHU GL�HUHQW IUDPHZRUN� VHH :LOOHQ �������

��



$SSHQGL[ �� 3URRIV

$Q RYHUYLHZ RI WKH SURRIV PD\ KHOS JXLGH WKH UHDGHU� 7R SURYH 7KHRUHP $�
ZH �[ D GLVFRXQW IDFWRU DQG DQ HTXLOLEULXP� )RU HDFK WUDGHU� ZH FRQVWUXFW
DQ DOWHUQDWLYH SODQ RI FRQVXPSWLRQ DQG SRUWIROLR WUDGHV� %HIRUH D VSHFL�HG
VWRSSLQJ WLPH� GH�QHG LQ WHUPV RI D GHEW OLPLW� WKLV DOWHUQDWLYH SODQ FDOOV
IRU FRQVXPLQJ VOLJKWO\ OHVV WKDQ WKH SHUIHFW ULVN VKDULQJ TXDQWLW\� ERUURZLQJ
ZKHQ QHFHVVDU\ DQG UHSD\LQJ WKH GHEW ZKHQ SRVVLEOH� DIWHU WKH VWRSSLQJ
WLPH� LW FDOOV IRU FRQVXPSWLRQ VOLJKO\ OHVV WKDQ WKH HQGRZPHQW DQG UHSD\LQJ
WKH GHEW� $ SUREDELOLVWLF HVWLPDWH �/HPPD �� VKRZV WKDW� LI WKH GLVFRXQW
IDFWRU LV VX�FLHQWO\ FORVH WR �� LW LV YHU\ OLNHO\ WKDW WKH VWRSSLQJ WLPH LV
QRW UHDFKHG IRU PDQ\ SHULRGV� ,I IROORZV� WKHUHIRUH� WKDW WKH DOWHUQDWLYH
SODQ \LHOGV DOPRVW WKH XWLOLW\ RI WKH SHUIHFW ULVN VKDULQJ DOORFDWLRQ� %HFDXVH
HTXLOLEULXP SODQV DUH RSWLPDO� WKH HTXLOLEULXP SODQ PXVW \LHOG DW OHDVW WKLV
PXFK XWLOLW\� %HFDXVH WKLV FRQFOXVLRQ REWDLQV IRU HYHU\ WUDGHU� WKH QDWXUH RI
WKH 3DUHWR VHW �LPSOLHG E\ VWULFW FRQFDYLW\ RI XWLOLW\ IXQFWLRQV� JXDUDQWHHV
WKDW QR WUDGHU FDQ REWDLQ XWLOLW\ PXFK JUHDWHU WKDQ SHUIHFW ULVN VKDULQJ�
&RPELQLQJ WKHVH WZR LQHTXDOLWLHV \LHOGV �L�� 7KH �UVW RUGHU FRQGLWLRQV WKHQ
\LHOG �LL�� �LLL��

%HFDXVH WKH DOWHUQDWLYH SODQ GHVFULEHG DERYH LV �QDQFHG E\ WUDGLQJ WKH
ULVNOHVV ERQG� WKLV DUJXPHQW UHTXLUHV DQ HVWLPDWH IRU WKH SULFH RI WKH ULVNOHVV
ERQG� /HPPD � SURYLGHV WKH HVWLPDWH ZH QHHG� DW HYHU\ GDWH�HYHQW� WKH
SULFH RI WKH ULVNOHVV ERQG LV QRW PXFK EHORZ � �HTXLYDOHQWO\� WKH ULVNOHVV
LQWHUHVW UDWH LV QRW EHORZ ��� 7KLV RQH�VLGHG HVWLPDWH LV JRRG HQRXJK� EHFDXVH
WKH DOWHUQDWLYH SODQ UHTXLUHV ERUURZLQJ EXW QRW VDYLQJ� D KLJK SULFH �ORZ
LQWHUHVW UDWH�� PDNHV ERUURZLQJ HDV\� $V ([DPSOH � GHPRQVWUDWHV� WKLV ORZHU
ERXQG IRU WKH SULFH GHSHQGV RQ WKH DEVHQFH RI DJJUHJDWH ULVN� :KHQ WKHUH
LV DJJUHJDWH ULVN� WKH LQWHUHVW UDWH GHSHQGV RQ WKH UHDOL]DWLRQ RI WKH VRFLDO
HQGRZPHQW� ZKHQ WKH VRFLDO HQGRZPHQW LV ORZ PDQ\ WUDGHUV ZDQW WR ERUURZ
DQG WKH GHPDQG IRU ORDQV GULYHV XS WKH LQWHUHVW UDWH� $ KLJK LQWHUHVW UDWH
PDNHV LW GL�FXOW WR ERUURZ� DQG KHQFH WR �QDQFH D FRQVXPSWLRQ SODQ WKDW
LV FORVH WR WKH SHUIHFW ULVN VKDULQJ FRQVXPSWLRQ SODQ� +RZHYHU� ZLWK WKH
DVVXPSWLRQV RI 7KHRUHP %� VXFK D FRQVXPSWLRQ SODQ FDQ EH �QDQFHG E\
WUDGLQJ LQ D SDUWLFXODU GHULYDWLYH RI WKH VRFLDO HQGRZPHQW� FDUHIXOO\ FKRVHQ
WR PDWFK PDUJLQDO XWLOLWLHV DQG SULFHV� WKH SULFH HVWLPDWH IRU WKLV GHULYDWLYH
IROORZV IURP /HPPD ��

��



%HFDXVH WKH SURRIV RI 7KHRUHPV $ DQG % DUH VR VLPLODU� ZH KDYH DUUDQJHG
WKH IROORZLQJ GLVFXVVLRQ WR DYRLG UHGXQGDQF\� 2XU �UVW WDVN LV WR HVWDEOLVK D
SUREDELOLVWLF HVWLPDWH� IRU WKLV ZH QHHG D YHUVLRQ RI WKHFHQWUDO OLPLW WKHRUHP
IRU IXQFWLRQV RI D �QLWH 0DUNRY FKDLQ� /HPPD � EHORZ� ZKLFK LV 7KHRUHP
���� S��� LQ )UHHGPDQ ������� LV MXVW ZKDW ZH QHHG������ )ROORZLQJ FRPPRQ
PDWKHPDWLFDO XVDJH� ZH ZULWH >[@ IRU WKH JUHDWHVW LQWHJHU QRW H[FHHGLQJ [�

/HPPD � &RQVLGHU D UHFXUUHQW 0DUNRY FKDLQ ZLWK �QLWH VSDFH �� /HW
) � �� 5 EH D UHDO�YDOXHG IXQFWLRQ RQ � ZKRVH ORQJ�UXQ DYHUDJH LV �� /HW
�� EH WKH VSDFH RI DOO LQ�QLWH VHTXHQFHV RI HOHPHQWV RI �� )L[ D VWDWH � � �
DQG OHW � EH LWV VWDWLRQDU\ SUREDELOLW\� )RU HDFK   � �� DQG HDFK LQWHJHU W�
OHW N�W�� C�W� EH �UHVSHFWLYHO\� WKH W�WK DQG W � ��VW RFFXUUHQFHV RI WKH VWDWH �
LQ WKH VHTXHQFH  � GH�QH WKH UDQGRP YDULDEOH <W RQ �

� E\

<W� �  
;

N�W��Q�C�W�

) � Q�

�,I � GRHV QRW RFFXU DW OHDVW W WLPHV LQ WKH VHTXHQFH  � WKHQ WKH VXP GH�QLQJ
<W LV HPSW\� VR <W  ��� 7KHQ
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�� � LQ SUREDELOLW\

DV 7 � � ��

7KH IROORZLQJ OHPPD SURYLGHV WKH SUREDELOLVWLF HVWLPDWH ZH UHTXLUH�

/HPPD � )L[ D GLVFRXQW IDFWRU � � �� UHDO QXPEHUV &� J ! �� DQG D WUDGHU
L� /HW �I L EH WKH ORQJ UXQ DYHUDJH RI WKH VKDUH SURFHVV I L

V  HLV HV � 'H�QH

]V  
�

�

¥
�I L � HLV

HV

�
HJV � =7 �K�  

7;
W �

]KW

��)UHHGPDQ� IROORZLQJ DQ LGHD RI &KXQJ ������� DOORZV IRU D 0DUNRY FKDLQ ZLWK D FRXQW�
DEO\ LQ�QLWH VWDWH VSDFH� ,Q WKDW PRUH JHQHUDO FRQWH[W� KH LPSRVHV H[SHFWDWLRQ DQG YDULDQFH
FRQGLWLRQV WKDW DUH DXWRPDWLFDOO\ VDWLV�HG ZKHQ WKH VWDWH VSDFH LV �QLWH�

��:H WKDQN $QGUHZ 3RVWOHZDLWH DQG DQ DQRQ\PRXV UHIHUHH IRU GLUHFWLQJ XV WR )UHHGPDQ�
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/HW 7 ���� EH WKH JUHDWHVW LQWHJHU QRW H[FHHGLQJ ��� ���� � DQG OHW
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7KHQ
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3URRI 3DUW �L� IROORZV LPPHGLDWHO\ IURP /
+RVSLWDO
V UXOH DQG WKH GH�QLWLRQ
RI 7 �����

7R VHH SDUW �LL�� QRWH WKDW E\ GH�QLWLRQ 7 ���� � � � ��� ���� �� VR +����
FRQWDLQV WKH VHW RI KLVWRULHV IRU ZKLFK
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)RU � � �� OHW V � 6 EH DQ\ QRGH IRU ZKLFK WKH FRUUHVSRQGLQJ VWDWH LV �
DQG GH�QH ) ���  ]V� %HFDXVH WKH HQGRZPHQW SURFHVV LV 0DUNRY DQG WKH
ORQJ�UXQ DYHUDJH RI ]V LV �� /HPPD � HQWDLOV WKDW
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�� � LQ SUREDELOLW\

%\ FRQVWUXFWLRQ� WKH UDQGRP YDULDEOHV <W DUH L�L�G�� NHHSLQJ LQ PLQG WKDW
7 ����� � DV � � �� WKH UDWH RI FRQYHUJHQFH LQ WKH XVXDO VWURQJ ODZ RI ODUJH
QXPEHUV �RU FHQWUDO OLPLW WKHRUHP� \LHOGV
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�� � LQ SUREDELOLW\

DV � � �� 7KH GHVLUHG UHVXOW �LL� QRZ IROORZV IURP WKH WULDQJOH LQHTXDOLW\�

:H DUH QRZ UHDG\ WR EHJLQ WKH SURRI RI 7KHRUHPV $ DQG %� ,Q RUGHU
WR JLYH D XQL�HG DUJXPHQW� ZH DEVWUDFW WKH FRPPRQ HOHPHQWV RI WKH WZR
VHWWLQJV� :H WDNH DV JLYHQ D SDUDPHWHU J DQG D IDPLO\ I�V � V � 6J RI
SRUWIROLRV VDWLVI\LQJ WZR SURSHUWLHV�
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�L� IRU HYHU\ V � 6 DQG   � V��

GLY �V  
�
H 
HV
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�LL� IRU HYHU\ HTXLOLEULXP RI (� DQG HYHU\ V � 6

TV ��V � �

7R REWDLQ 7KHRUHP $ IURP WKH DUJXPHQW JLYHQ� WDNH J  � DQG IRU HDFK V
WDNH �V WR FRQVLVW RI RQH XQLW RI WKH ULVNOHVV ERQG� 7R REWDLQ 7KHRUHP %
IURP WKH DUJXPHQW JLYHQ� WDNH J  �� � DQG IRU HDFK V WDNH
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;
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�
H¢
HV

���J
�¢V

,Q HLWKHU FDVH� SURSHUW\ �L� IROORZV LPPHGLDWHO\ DQG SURSHUW\ �LL� IROORZV IURP
/HPPD � RU �� DV DSSURSULDWH�

3URRI RI 7KHRUHPV $ DQG % )L[ DQ HTXLOLEULXP� :H SURYLGH ORZHU
ERXQGV RQ HTXLOLEULXP XWLOLWLHV E\ FRQVWUXFWLQJ DOWHUQDWLYH SODQV ZKLFK DUH
IHDVLEOH DQG DSSUR[LPDWH SHUIHFW ULVN VKDULQJ�

:ULWH
P  PLQ

L�V
HLV �0  PD[

V
HV

)L[ D WUDGHU L DQG D UHDO QXPEHU � ! �� &KRRVH �� ! � VR VPDOO WKDW

P� ��0��J ! �

XL�P� ��0��J� ! XL�P�� �

�

%HFDXVH XL LV FRQFDYH� WKH ODWWHU LQHTXDOLW\ LPSOLHV WKDW

XL�F� F�� ! XL�F�� �

�
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ZKHQHYHU F � P DQG F� � ��0��J�
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,Q ZKDW IROORZV� ZH DUH LQWHUHVWHG LQ WKH OLPLW DV � � �� VR WKHUH LV QR
ORVV LQ DVVXPLQJ WKURXJKRXW WKDW

��

���� ��
P��J ! 0 �P ����

7KH DOWHUQDWLYH SODQ \� 
 FDOOV IRU FRQVXPSWLRQ RI D WDUJHW TXDQWLW\ XQWLO D
FHUWDLQ VWRSSLQJ WLPH� ZKLFK RFFXUV ZKHQ D JLYHQ GHEW OLPLW KDV EHHQ UHDFKHG�

WKH WDUJHW FRQVXPSWLRQ DW V � 6 LV FV  �I LHV � ��H��JV

WKH GHEW OLPLW LV G�  ��
������

P��J

WKH VWRSSLQJ WLPH LV WKH �UVW GDWH�HYHQW DW ZKLFK GV � G�

'H�QH \V� 
V LQ WKH IROORZLQJ ZD\�

� ,I G  � G� IRU HYHU\   � V DQG HLV HV �
�I L� VHW

\V  FV


V  � �

TV ��V
�GV � FV � HLV��V

7KDW LV� LI GHEW KDV DOZD\V EHHQ EHORZ WKH GHEW OLPLW DQG WKH HQ�
GRZPHQW VKDUH LV OHVV WKDQ WKH ORQJ UXQ DYHUDJH� FRQVXPH WKH WDUJHW
FRQVXPSWLRQ� ERUURZLQJ WR GR VR�

� ,I G  � G� IRU HYHU\   � V DQG HLV HV � �I L� VHW

\V  FV


V  � �

TV ��V
�GV � FV � HLV�

��V

7KDW LV� LI GHEW KDV DOZD\V EHHQ EHORZ WKH GHEW OLPLW DQG WKH HQGRZ�
PHQW VKDUH LV HTXDO WR RU JUHDWHU WKDQ WKH ORQJ UXQ DYHUDJH� FRQVXPH
WKH WDUJHW FRQVXPSWLRQ� UHSD\ VRPH RI WKH GHEW DQG UROO RYHU WKH UH�
PDLQGHU _ EXW GR QRW VDYH���

��2I FRXUVH LW LV QRW RSWLPDO IRU WUDGHU L QRW WR VDYH ZKHQ SRVVLEOH _ EXW \L� 
L LV QRW
LQWHQGHG WR EH DQ RSWLPDO SODQ� RQO\ DQ DOWHUQDWLYH ZH XVH WR SURYLGH D ORZHU ERXQG RQ
HTXLOLEULXP XWLOLW\� :H FDQ HVWLPDWH DFFXPXODWLRQ RI GHEW EHFDXVH ZH KDYH D ORZHU ERXQG
RQ DVVHW SULFHV� EXW ZH FDQQRW HVWLPDWH DFFXPXODWLRQ RI VDYLQJ EHFDXVH ZH GR QRW KDYH
DQ XSSHU ERXQG RQ DVVHW SULFHV� :H �QG LW VLPSOHU� WKHUHIRUH� WR DYRLG VDYLQJ HQWLUHO\�
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� ,I G  � G� IRU VRPH   � V VHW

\V  HLV � ��H��JV


V  � �

TV ��V
�GV � ��H��JV ���V

7KDW LV� LI GHEW KDV HYHU UHDFKHG WKH GHEW OLPLW� FRQVXPH VOLJKWO\ OHVV
WKDQ WKH HQGRZPHQW� XVLQJ WKH GL�HUHQFH WR SD\ R� VRPH RI WKH GHEW�
DQG UROO RYHU WKH UHPDLQLQJ GHEW _ EXW GR QRW VDYH���

:H ZLOO VKRZ EHORZ WKDW \� 
 LV D IHDVLEOH SODQ DQG WKDW LW \LHOGV FRQVXPSWLRQ
FV DW ?PRVW� GDWH HYHQWV� ,I �� LV VPDOO� WKHQ FV LV RQO\ VOLJKWO\ OHVV WKDQ �I

LHV�
DQG XL�FV� LV RQO\ VOLJKWO\ OHVV WKDQ XL� �I LHV�� VR \� 
 \LHOGV XWLOLW\ DOPRVW DV
ODUJH DV WKH SHUIHFW ULVN VKDULQJ FRQVXPSWLRQ�

7ZR SUHOLPLQDU\ FDOFXODWLRQV ZLOO EH XVHIXO�

�� )L[   � 6� ¡ �  �� 6XSSRVH WUDGHU L KROGV GHEW G  HQWHULQJ  � FRQVXPHV
F� DQG WUDGHV RQO\ WKH SRUWIROLR � � ,I G  � F � HL  � � WKHQ DOO GHEW
LV UHSDLG DQG GHEW DW VXFFHHGLQJ GDWH�HYHQWV LV �� ,I G  � F � HL  � �
WKHQ WKH VSRW EXGJHW FRQVWUDLQW DW   HQWDLOV WKDW WUDGHU L PXVW VHOO
>� �T  �� �@>G � F�HL @ XQLWV RI WKH SRUWIROLR � � 7KXV GHEW DW ¡ �  �

LV JLYHQ E\ WKH HYROXWLRQ HTXDWLRQ�
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�� &RQVLGHU DQ\ GDWH�HYHQW   DW ZKLFK G  � >�� �� � ��@H��J  � 6XSSRVH
WUDGHU L UHSD\V ��H��J  RI WKH GHEW DW   DQG FRQVXPHV HL  � ��H��J  � :ULWH
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$SSO\LQJ WKH HYROXWLRQ HTXDWLRQ ���� DQG UHFDOOLQJ WKDW T  ��  � � ZH
�QG WKDW IRU HYHU\ ¡ �  ��
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:LWK WKHVH FDOFXODWLRQV LQ KDQG� ZH VKRZ WKDW \� 
 LV D IHDVLEOH SODQ� 2XU
FRQVWUXFWLRQ JXDUDQWHHV WKDW \� 
 VDWLV�HV WKH VSRW EXGJHW FRQVWUDLQWV� 7R
VKRZ WKDW VDWLV�HV WKH GHEW FRQVWUDLQWV� �[ D GDWH�HYHQW V� ,I GV� � G� IRU
HYHU\ V� � V� WKHQ LQ SDUWLFXODU GV � G� � >�� �� � ��@H��JV � &DOFXODWLRQ ��
DERYH VKRZV WKDW UHSD\LQJ ��H��J  DQG FRQVXPLQJ HL ���H��J  DW HYHU\   � V ZLOO
UHSD\ WKLV GHEW LQ �QLWH WLPH� 2Q WKH RWKHU KDQG� LI GV� � G� IRU VRPH V� � V�
OHW V�� EH WKH �UVW VXFK GDWH�HYHQW� DQG OHW V��� EH WKH GDWH�HYHQW LPPHGLDWHO\
SUHFHGLQJ V��� %\ DVVXPSWLRQ� GV��� � G� VR WKH HYROXWLRQ HTXDWLRQ� WRJHWKHU
ZLWK WKH LQHTXDOLW\ ����� VKRZV WKDW GV�� � >�� �� � ��@H��JV � 7KH SODQ \� 

FDOOV IRU UHSD\PHQW WR EHJLQ DW V�� DQG FRQWLQXH IRUHYHU� VR FDOFXODWLRQ ��
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7R SURYH �LLL�� �[ � ! �� %HFDXVH WKH UDQJH RI WKH HQGRZPHQW PDSSLQJ
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0XOWLSO\LQJ E\ �� � DQG DSSO\LQJ �LL� \LHOGV �LLL��

$V ZH KDYH FRPPHQWHG HDUOLHU� RXU UHVXOW LV GULYHQ E\ WKH DELOLW\ RI LQGL�
YLGXDOV WR ERUURZ DQG QRW E\ WKHLU DELOLW\ WR VDYH� 7KH GLVWLQFWLRQ LV LPSRU�
WDQW EHFDXVH WKHUH LV DQ DV\PPHWU\ LQ RXU DELOLW\ WR HVWLPDWH WKH SULFHV RI
ULVNOHVV RU ULVN\ DVVHWV� ,Q RUGHU WR ERUURZ� LQGLYLGXDOV PXVW VHOO ERQGV� VR
LQGLYLGXDOV ZKR VPRRWK FRQVXPSWLRQ E\ ERUURZLQJ GHVLUH KLJK DVVHW SULFHV
�ORZ LQWHUHVW UDWHV�� /HPPDV � DQG � SURYLGH WKH ERXQGV ZH QHHG� ,Q RUGHU
WR VDYH� KRZHYHU� LQGLYLGXDOV PXVW EX\ ERQGV� VR LQGLYLGXDOV ZKR VPRRWK
FRQVXPSWLRQ E\ VDYLQJ GHVLUH ORZ DVVHW SULFHV �KLJK LQWHUHVW UDWHV�� 8QIRUWX�
QDWHO\� ZH GR QRW NQRZ KRZ WR REWDLQ D SULRUL XSSHU ERXQGV RQ DVVHW SULFHV
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�ORZHU ERXQGV RQ LQWHUHVW UDWHV�� ,QGHHG� HYHQ ZKHQ WKHUH LV QR DJJUHJDWH
ULVN� LW VHHPV SRVVLEOH WKDW HTXLOLEULXP LQWHUHVW UDWHV FRXOG EH DUELWUDULO\ QHJ�
DWLYH DW VRPH GDWH�HYHQWV� �2XU DVVXPSWLRQV RQ SUHIHUHQFHV DQG HQGRZPHQWV
JXDUDQWHH WKDW HTXLOLEULXP LQWHUHVW UDWHV PXVW HTXDO VXEMHFWLYH LQWHUHVW UDWHV
ZKHQ PDUNHWV DUH FRPSOHWH� EXW GR QRW UXOH RXW QHJDWLYH LQWHUHVW UDWHV ZKHQ
_ DV KHUH _ PDUNHWV DUH LQFRPSOHWH��

:H KDYH DVVXPHG KHUH WKDW WUDGHUV DUH HTXDOO\ SDWLHQW �WKDW LV� VKDUH D
FRPPRQ GLVFRXQW IDFWRU�� LW LV QRW HQWLUHO\ FOHDU ZKDW FRQFOXVLRQV ZRXOG RE�
WDLQ LI WUDGHUV DUH XQHTXDOO\ SDWLHQW� 7KH SUREOHP LV WKDW WKH ORZHU ERXQG IRU
WKH HTXLOLEULXP XWLOLW\ RI WKH PRVW SDWLHQW WUDGHU GHSHQGV RQ WKH HVWLPDWHG
VWRSSLQJ WLPH RI WKH DOWHUQDWLYH SODQ� WKLV HVWLPDWHG VWRSSLQJ WLPH GHSHQGV
RQ WKH ORZHU ERXQG IRU HTXLOLEULXP SULFHV� DQG WKLV ORZHU ERXQG GHSHQGV LQ
WXUQ RQ WKH GLVFRXQW IDFWRU RI WKH OHDVW SDWLHQW WUDGHU� ,I WKH PRVW SDWLHQW
WUDGHU LV PXFK PRUH SDWLHQW WKDQ WKH OHDVW SDWLHQW WUDGHU� XWLOLW\ DFFXPX�
ODWHG EHIRUH WKLV VWRSSLQJ WLPH PLJKW UHSUHVHQW DQ LQVLJQL�FDQW SRUWLRQ RI WKH
OLIHWLPH XWLOLW\ RI WKH PRVW SDWLHQW WUDGHU� 7KXV WKH DUJXPHQW JLYHQ GRHV QRW
JHQHUDOL]H XQOHVV GLVFRXQW IDFWRUV DUH VX�FLHQWO\ VLPLODU� 2Q WKH RWKHU KDQG�
LW VHHPV QDWXUDO WR VXSSRVH WKDW� DW HTXLOLEULXP� WKH OHDVW SDWLHQW WUDGHUV
FRQVXPH PRUH LQ HDUO\ GDWH�HYHQWV DQG OHVV �RU QRWKLQJ� LQ ODWHU GDWH�HYHQWV�
ZKLFK VXJJHVWV WKDW VKDUSHU SULFH HVWLPDWHV PLJKW EH DYDLODEOH�
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:H VKRZ WKDW IRU � DW OHDVW WKLV VPDOO� DQG � VX�FLHQWO\ FORVH WR �� QR
HTXLOLEULXP LV FORVH WR SHUIHFW ULVN VKDULQJ� ,QGHHG� ZH SURYLGH DQ H[SOLFLW
ERXQG RQ WKH XWLOLW\ ORVV FRPSDUHG WR SHUIHFW ULVN VKDULQJ�

7KH DUJXPHQW GHSHQGV RQ WZR ERXQGV� DQ DEVROXWH XSSHU ERXQG �LQGH�
SHQGHQW RI WKH GLVFRXQW IDFWRU� RQ WKH HTXLOLEULXP GHEW RI WKH VPDOO WUDGHU DW
DQ\ GDWH�HYHQW� DQG DQ DEVROXWH XSSHU ERXQG �LQGHSHQGHQW RI WKH GLVFRXQW
IDFWRU� RQ WKH HTXLOLEULXP VDYLQJV RI WKH VPDOO WUDGHU RQ D VHW RI GDWH�HYHQWV
RI SRVLWLYH WLPH�GLVFRXQWHG SUREDELOLW\� 3DUWV , DQG ,, EHORZ GHULYH WKHVH
ERXQGV� DQG 3DUW ,,, XVHV WKHVH ERXQGV WR SURYLGH WKH GHVLUHG HVWLPDWH RI
WKH XWLOLW\ ORVV FRPSDUHG WR SHUIHFW ULVN VKDULQJ�

3DUW ,� 'HEW

)L[ D GLVFRXQW IDFWRU � DQG DQ HTXLOLEULXP RI (�� )RU HDFK GDWH�HYHQW V�
ZULWH � � IV� IV IRU WKH HQGRZPHQW VKDUHV RI WKH ODUJH DQG VPDOO WUDGHUV
�UHVSHFWLYHO\�� VR WKDW �� � IV�HV� IVHV DUH WKH HQGRZPHQWV RI WKH ODUJH DQG
VPDOO WUDGHUV� :ULWH [V� \V IRU WKH HTXLOLEULXP FRQVXPSWLRQV RI WKH ODUJH DQG
VPDOO WUDGHUV� :ULWH GV IRU WKH GHEW RI WKH VPDOO WUDGHU� VR WKDW �GV LV WKH
VDYLQJV RI WKH VPDOO WUDGHU�

&KRRVH � VR WKDW

� � � �
��� �N��+

/
DQG FKRRVH 9 VX�FLHQWO\ ODUJH WKDW�
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:H DVVHUW WKDW� LQGHSHQGHQWO\ RI WKH GLVFRXQW IDFWRU �� WKH GHEW RI WKH VPDOO
WUDGHU QHYHU H[FHHGV 9 +� � N�� 7KH DUJXPHQW LV LQ VHYHUDO VWHSV�
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6WHS � $OWKRXJK ZH ZLVK WR ERXQG GV� ZKLFK LV GHEW DW WKH EHJLQQLQJ RI
GDWH�HYHQW V� LW LV FRQYHQLHQW WR ZRUN ZLWK 'V  GV� \V� IVHV� ZKLFK LV GHEW
DW WKH HQG RI GDWH�HYHQW V DQG :V  'V[

��
V � ZKLFK PLJKW EH WKRXJKW RI DV

SRWHQWLDO GHEW� :H VKRZ WKDW SRWHQWLDO GHEW LV ERXQGHG �LQGHSHQGHQWO\ RI
WKH GLVFRXQW IDFWRU ��� WKLV ZLOO \LHOG D ERXQG RQ GHEW�

6WHS � 1RWH WKDW [V ! � DW HYHU\ GDWH�HYHQW V� )RU� LI QRW� WKH FRQVXPS�
WLRQ SODQ [� GH�QHG E\ [�V  W[V � �� � W��� � IV�HV ZRXOG EH IHDVLEOH IRU
HYHU\ W ZLWK � � W � � DQG ZRXOG JLYH JUHDWHU XWLOLW\ WKDQ WKH HTXLOLEULXP
FRQVXPSWLRQ SODQ [ IRU W VX�FLHQWO\ FORVH WR �� +HQFH WKH HTXLOEULXP ERQG
SULFH LV GHWHUPLQHG E\ WKH PDUJLQDO XWLOLWLHV RI WKH ODUJH WUDGHU� :ULWLQJ
V�  I$�%�&�'J� WKLV PHDQV WKDW
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6WHS � :H QRZ GHVFULEH WKH HYROXWLRQ RI GHEW� )L[ V � 6� 7KH VPDOO
WUDGHU HQWHUV V ZLWK GHEW GV� FRQVXPHV \V� DQG �QDQFHV KLV SODQ E\ VHOOLQJ
HQGRZPHQW DQG EX\LQJ RU VHOOLQJ WKH ULVNOHVV VHFXULW\� +LV GHEW HQWHULQJ DQ\
VXFFHHGLQJ GDWH�HYHQW   � V� LV WKHUHIRUH
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.HHSLQJ WKLV LQ PLQG� DQG PDNLQJ XVH RI RXU FKRLFH RI � DQG WKH DVVXPSWLRQ
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$GGLQJ ���� DQG ���� \LHOGV

�:% �:V� � �:$ �:V� � ��� N��+ � �/

+�
� /N�

>/��� N��@�

! N�

�
+��� � /���

��� N���

�

! �Y

,Q SDUWLFXODU� HLWKHU :$ �:V ! Y RU :% �:V ! Y� DV GHVLUHG�

6WHS � :H DVVHUW WKDW SRWHQWLDO GHEW LV ERXQGHG E\ 9 � 7R VHH WKLV� VXSSRVH
QRW� ,Q YLHZ RI 6WHS �� WKHUH LV D VHTXHQFH RI VXFFHVVLYH GDWH�HYHQWV DORQJ
ZKLFK SRWHQWLDO GHEW WHQGV WR LQ�QLW\� +HQFH HLWKHU WKHUH LV D VHTXHQFH RI
VXFFHVVLYH GDWH�HYHQWV DORQJ ZKLFK FRQVXPSWLRQ RI WKH ODUJH WUDGHU WHQGV WR
� DQG GHEW RI WKH VPDOO WUDGHU LV QRQ�QHJDWLYH� RU WKHUH LV D VHTXHQFH RI �QRW
QHFHVVDULO\ VXFFHVVLYH� GDWH�HYHQWV DORQJ ZKLFK HQG RI SHULRG GHEW RI WKH VPDOO
WUDGHU WHQGV WR LQ�QLW\� 7KH �UVW DOWHUQDWLYH LV XQWHQDEOH� ,I FRQVXPSWLRQ RI
WKH ODUJH WUDGHU LV VPDOO DW GDWH�HYHQW V WKHQ PDUJLQDO XWLOLW\ IRU FRQVXPSWLRQ
LV ODUJH� 6LQFH WKH GHEW RI WKH VPDOO WUDGHU LV SRVLWLYH� WKH VDYLQJV RI WKH
ODUJH WUDGHU PXVW DOVR EH SRVLWLYH� +HQFH� IRU VX�FLHQWO\ VPDOO � ! �� WKH
ODUJH WUDGHU ZRXOG �QG LW IHDVLEOH DQG SUHIHUDEOH WR DOWHU KLV FRQVXPSWLRQ
SODQ DW V DQG DOO VXFFHHGLQJ GDWH HYHQWV WR ��[V � ��� ����� IV�HV�� WKLV
ZRXOG FRQWUDGLFW RSWLPDOLW\� 2Q WKH RWKHU KDQG� WKH VHFRQG DOWHUQDWLYH LV
DOVR XQWHQDEOH� VLQFH HQGRZPHQWV DUH ERXQGHG� LI HQG RI SHULRG GHEW WHQGV
WR LQ�QLW\ WKHQ EHJLQQLQJ RI SHULRG GHEW PXVW DOVR WHQG WR LQ�QLW\� %XW
/HYLQH DQG =DPH ������ VKRZ WKDW� DW DQ\ HTXLOLEULXP� GHEW LV ERXQGHG���

:H FRQFOXGH WKDW SRWHQWLDO GHEW LV ERXQGHG E\ 9 �

6WHS � ,W IROORZV LPPHGLDWHO\ IURP WKH GH�QLWLRQ RI SRWHQWLDO GHEW WKDW
GHEW RI WKH VPDOO WUDGHU LV ERXQGHG E\ 9 +� � N�� 7KLV FRPSOHWHV 3DUW ,�

��,Q JHQHUDO� WKH ERXQG RQ GHEW HVWDEOLVKHG E\ /HYLQH DQG =DPH ������ ZLOO GHSHQG RQ
WKH GLVFRXQW IDFWRU �� 7KH SUHVHQW DUJXPHQW LV VXEWOH EHFDXVH ZH UHTXLUH D ERXQG RQ GHEW
WKDW LV LQGHSHQGHQW RI WKH GLVFRXQW IDFWRU�
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3DUW ,,� 6DYLQJV

:H FKRRVH � � � DQG VKRZ WKDW VDYLQJV RI WKH VPDOO WUDGHU �GV DUH ERXQGHG
E\ N�+ ����� DW D VHW RI GDWH�HYHQWV RI WLPH�GLVFRXQWHG SUREDELOLW\ ERXQGHG
DZD\ IURP � �LQGHSHQGHQWO\ RI ��� $JDLQ� WKH DUJXPHQW LV LQ VHYHUDO VWHSV�
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$UJXLQJ H[DFWO\ DV LQ WKH SURRI RI /HPPD �� ZH VHH WKDW WKH SULFH RI WKH
ULVNOHVV ERQG VDWLV�HV�
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1RWH WKDW T/T+ ! � LI � LV VX�FLHQWO\ FORVH WR �� :H PD\ WKHUHIRUH FKRRVH
DQG �[ UHDO QXPEHUV ¤� � � � VXFK WKDW
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IRU DOO � VX�FLHQWO\ FORVH WR ��

6WHS � $V QRWHG HDUOLHU� WKH HYROXWLRQ HTXDWLRQ IRU WKH GHEW RI WKH VPDOO
WUDGHU LV
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IRU DQ\   � V�� %HFDXVH WKH LQLWLDO GHEW DQG VDYLQJ DUH �� ZH FDQ ERXQG
VDYLQJV DW ODWHU GDWH�HYHQWV� IRU HYHU\ GDWH 7 DQG HYHU\ GDWH�HYHQW V ZLWK
W�V�  7 � � ZH KDYH
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,Q YLHZ RI WKH SULFH HVWLPDWH �����
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ZKHUH N�W� LV WKH QXPEHU RI WLPHV LQ WKH VSHFL�HG UDQJH WKDW HV  + DQG
C�W�  7 � W LV WKH QXPEHU RI WLPHV WKDW HV  /� 7KXV� LI N�W� C�W� ! ¤ WKHQ
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6WHS � )RU HDFK 7 � FRQVLGHU WKH VHW *�7 � RI GDWH�HYHQWV V ZLWK W�V�  7 ��
IRU ZKLFK N�W� C�W� ! ¤ IRU HYHU\ W � 7 � DQG ZULWH * IRU WKH VHW RI GDWH�HYHQWV
V IRU ZKLFK V � *�W�V� � ��� %HFDXVH WKH XQGHUO\LQJ 0DUNRY SURFHVV LV L�L�G�
ZLWK WUDQVLWLRQ SUREDELOLWLHV HTXDO WR ���� WKH XVXDO FRLQ�WRVVLQJ LQHTXDOLWLHV
JXDUDQWHH WKDW ZH FDQ FKRRVH D UHDO QXPEHU � ! � LQGHSHQGHQW RI 7 VXFK
WKDW 3URE�*�7 �� ! �� ,W IROORZV WKDW WKH WLPH�GLVFRXQWHG SUREDELOLW\ RI *
DOVR H[FHHGV �� LQGHSHQGHQWO\ RI WKH GLVFRXQW IDFWRU ��

3DUW ,,,� 8WLOLW\

/HW . EH DQ LQWHJHU VX�FLHQWO\ ODUJH WKDW

.�� N�+
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:ULWH 3 IRU WKH VHW RI GDWH�HYHQWV V IRU ZKLFK ERQG SULFHV LQ WKH GDWH�HYHQWV
V� V�� V��� � � � � V�. DUH EHORZ � ZKHQHYHU WKH VRFLDO HQGRZPHQW LV ORZ� $U�
JXLQJ H[DFWO\ DV LQ WKH SURRI RI 7KHRUHP %� ZH VHH WKDW LI � LV VX�FLHQWO\
FORVH WR �� WKHQ WKH WLPH�GLVFRXQWHG SUREDELOLW\ RI 3 H[FHHGV � � �

�
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FDXVH WKH WLPH�GLVFRXQWHG SUREDELOLW\ RI * H[FHHGV �� LW IROORZV WKDW WKH
WLPH�GLVFRXQWHG SUREDELOLW\ RI 3 ?* H[FHHGV �
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)RU V � 3 ? *� VHW V�  V� OHW V� � V�� EH WKH XQLTXH GDWH�HYHQW LQ
ZKLFK VRFLDO HQGRZPHQW DQG VPDOO WUDGHU HQGRZPHQW DUH ERWK VPDOO� OHW
V� � V�� EH WKH XQLTXH GDWH�HYHQW LQ ZKLFK VRFLDO HQGRZPHQW DQG VPDOO
WUDGHU HQGRZPHQW DUH ERWK VPDOO� DQG VR IRUWK� 7KH VHTXHQFH RI GDWH�HYHQWV
V�� V�� � � � V.�� KDV WKHVH SURSHUWLHV�

�L� �GV� � N�+
���

�LL� DW HDFK VN WKH XQGHUO\LQJ 0DUNRY SURFHVV LV LQ VWDWH � �ORZ VRFLDO HQ�
GRZPHQW� VPDOO VKDUH IRU VPDOO WUDGHU�

�LLL� DW HDFK VN ERQG SULFHV DUH ERXQGHG E\ �� TVN � �

6XSSRVH WKDW \VN � �/ � � IRU HDFK N � . � �� ,W IROORZV IURP �LL� WKDW
WKH VPDOO WUDGHU GLVVDYHV E\ DW OHDVW WKH �[HG DPRXQW � DW HDFK GDWH�HYHQW
VN� ,Q YLHZ RI �LLL�� GHEW PXVW JURZ E\ DW OHDVW WKH �[HG DPRXQW � DW HDFK
GDWH�HYHQW VN� +HQFH� PDNLQJ XVH RI �L� \LHOGV
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+RZHYHU� ZH KDYH VKRZQ WKDW WKH GHEW RI WKH VPDOO WUDGHU QHYHU H[FHHGV
9 +� � N�� VR WKLV LV D FRQWUDGLFWLRQ�

:H FRQFOXGH WKDW IRU HDFK V � 3 ? * WKHUH LV D GDWH HYHQW   � V VXFK
WKDW W� � � W�V� � . DQG \  � �/ � �� 3HUIHFW ULVN VKDULQJ UHTXLUHV WKH
VPDOO WUDGHU WR FRQVXPH DW OHDVW N��

�
�/ ! ��/ LQ HYHU\ GDWH�HYHQW� VR WKLV

UHSUHVHQWV DQ �XQZHLJKWHG� XWLOLW\ ORVV �FRPSDUHG WR SHUIHFW ULVN VKDULQJ�
RI DW OHDVW >�/@>'X����/�@� %HFDXVH 3 ? * LV D VHW RI GDWH�HYHQWV RI WLPH�
GLVFRXQWHG SUREDELOLW\ DW OHDVW � �� WDNLQJ LQWR DFFRXQW WKH SRVVLELOLW\ RI
FRXQWLQJ VRPH GDWH�HYHQWV PRUH WKDQ RQFH� LW IROORZV WKDW WKH WRWDO XWLOLW\
ORVV FRPSDUHG WR SHUIHFW ULVN VKDULQJ LV DW OHDVW > �
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5HIHUHQFHV

7UXPDQ %HZOH\� ?7KH 3HUPDQHQW ,QFRPH +\SRWKHVLV� $ 7KHRUHWLFDO )RU�
PXODWLRQ�� -RXUQDO RI (FRQRPLF 7KHRU\ �� ������� ��������

7UXPDQ %HZOH\� ?6WDWLRQDU\ 0RQHWDU\ (TXLOLEULXP ZLWK D &RQWLQXXP RI
,QGHSHQGHQWO\ )OXFWXDWLQJ &RQVXPHUV�� LQ :HUQHU +LOGHQEUDQG DQG $QGUHX
0DV�&ROHOO �HGV��� &RQWULEXWLRQV WR 0DWKHPDWLFDO (FRQRPLFV LQ +RQRU RI
*HUDUG 'HEUHX� 1RUWK^+ROODQG� $PVWHUGDP �������

/DXUHQW &DOYHW� ?,QFRPSOHWH 0DUNHWV DQG 9RODWLOLW\�� <DOH 8QLYHUVLW\
:RUNLQJ 3DSHU �������

.DL /DL &KXQJ� 0DUNRY &KDLQV ZLWK 6WDWLRQDU\ 7UDQVLWLRQ 3UREDELOLWLHV�
6SULQJHU�9HUODJ� %HUOLQ �������

*HRUJH &RQVWDQWLQLGHV DQG 'DUUHOO 'XIILH� ?$VVHW 3ULFLQJ ZLWK
+HWHURJHQHRXV 7UDGHUV�� -RXUQDO RI 3ROLWLFDO (FRQRP\ ��� ������� ��������

'DUUHOO 'XIILH DQG &KL�)X +XDQJ� ?,PSOHPHQWLQJ $UURZ^'HEUHX
(TXLOLEULD E\ )UHTXHQW 7UDGLQJ RI )HZ /RQJ�/LYHG 6HFXULWLHV�� (FRQRPHW�
ULFD �� ������� ����������

5RJHU )DUPHU� ?+RZ WR 3ULFH D 7UHH�� 8&/$ :RUNLQJ 3DSHU �������

:LOOLDP )HOOHU� $Q ,QWURGXFWLRQ WR 3UREDELOLW\ 7KHRU\ DQG LWV $SSOLFD�
WLRQV� 9RO� ,,� -RKQ :LOH\ DQG 6RQV� 1HZ <RUN �������

'DYLG )UHHGPDQ� 0DUNRY &KDLQV � 6SULQJHU�9HUODJ� 1HZ <RUN �������

0LOWRQ )ULHGPDQ� $ 7KHRU\ RI WKH &RQVXPSWLRQ )XQFWLRQ� 3ULQFHWRQ 8QL�
YHUVLW\ 3UHVV� 3ULQFHWRQ� 1- �������

&KLDNL +DUD DQG $WVXVKL .DMLL� ?%RXQGV RQ WKH 5LVN�)UHH ,QWHUHVW
5DWH LQ ,QFRPSOHWH 0DUNHWV ZLWK DQG :LWKRXW 8WLOLW\ )XQFWLRQV ([KLELW�
LQJ &RQVWDQW $EVROXWH 5LVN $YHUVLRQ�� 8QLYHUVLW\ RI &DPEULGJH :RUNLQJ
3DSHU �������

-RKQ +HDWRQ DQG 'HERUDK /XFDV� ?(YDOXDWLQJ WKH (�HFWV RI ,QFRP�
SOHWH 0DUNHWV RQ 5LVN 6KDULQJ DQG $VVHW 3ULFLQJ�� -RXUQDO RI 3ROLWLFDO (FRQ�
RP\ ��� ������� ��������
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'DYLG 0� .UHSV� ?$UELWUDJH DQG (TXLOLEULXP LQ (FRQRPLHV ZLWK ,Q�QLWHO\
0DQ\ &RPPRGLWLHV�� -RXUQDO RI 0DWKHPDWLFDO (FRQRPLFV � ������� ������

1DUD\DQD 5� .RFKHUODNRWD� ?7KH (TXLW\ 3UHPLXP� ,W
V 6WLOO D 3X]]OH��
-RXUQDO RI (FRQRPLF /LWHUDWXUH �� ������� ������

)HOL[ .XEOHU DQG .DUO 6FKPHGGHUV� ?5HFXUVLYH (TXLOLEULD ZLWK ,Q�
FRPSOHWH 0DUNHWV�� :RUNLQJ 3DSHU� .*60� 1RUWKZHVWHUQ 8QLYHUVLW\ �������

)HOL[ .XEOHU DQG .DUO 6FKPHGGHUV� ?,QFRPSHWH 0DUNHWV� 7UDQVL�
WRU\ 6KRFNV� DQG :HOIDUH�� :RUNLQJ 3DSHU� .*60� 1RUWKZHVWHUQ 8QLYHUVLW\
�������

+D\QH /HODQG� ?6DYLQJV DQG 8QFHUWDLQW\� 7KH 3UHFDXWLRQDU\ 'HPDQG IRU
6DYLQJ�� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV �� ������� ��������

'DYLG /HYLQH DQG :LOOLDP 5� =DPH� ?'HEW &RQVWUDLQWV DQG (TXLOLE�
ULXP LQ ,Q�QLWH +RUL]RQ (FRQRPLHV ZLWK ,QFRPSOHWH 0DUNHWV�� -RXUQDO RI
0DWKHPDWLFDO (FRQRPLFV �� ������� ��������

'HERUDK -� /XFDV� ?$VVHW 3ULFLQJ ZLWK 8QLGLYHUVL�DEOH ,QFRPH 5LVN DQG
6KRUW 6DOHV &RQVWUDLQWV� 'HHSHQLQJ WKH (TXLW\ 3UHPLXP 3X]]OH�� -RXUQDO
RI 0RQHWDU\ (FRQRPLFV �� ������� ��������

5REHUW (� /XFDV� ?$VVHW 3ULFLQJ LQ D 3XUH ([FKDQJH (FRQRP\�� (FRQR�
PHWULFD �� ������� ����������

0LFKDHO 0DJLOO DQG 0DUWLQH 4XLQ]LL� ?,Q�QLWH +RUL]RQ ,QFRPSOHWH
0DUNHWV�� (FRQRPHWULFD �� ������� ��������

5DMLY 0HKUD DQG (GZDUG &� 3UHVFRWW� ?7KH (TXLW\ 3UHPLXP� $
3X]]OH�� -RXUQDO RI 0RQHWDU\ (FRQRPLFV �� ������� ��������

6WHSKHQ $� 5RVV� ?2SWLRQV DQG (�FLHQF\�� 4XDUWHUO\ -RXUQDO RI (FR�
QRPLFV �� ������� ������

5REHUW 6KLOOHU� 0DFUR 0DUNHWV� &UHDWLQJ ,QVWLWXWLRQV IRU 0DQDJLQJ 6RFL�
HW\
V /DUJHVW (FRQRPLF 5LVNV� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG� 8. �������

&KULV ,� 7HOPHU� ?$VVHW�3ULFLQJ 3X]]OHV DQG ,QFRPSOHWH 0DUNHWV�� -RXU�
QDO RI )LQDQFH �� ������� ����������
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5REHUW 7RZQVHQG� ?5LVN DQG ,QVXUDQFH LQ 9LOODJH ,QGLD�� (FRQRPHWULFD
�� ������� ��������

3DXO :LOOHQ� ?:HOIDUH� )LQDQFLDO ,QQRYDWLRQ DQG 6HOI ,QVXUDQFH LQ '\�
QDPLF ,QFRPSOHWH 0DUNHWV 0RGHOV�� 3ULQFHWRQ 8QLYHUVLW\ :RUNLQJ 3DSHU
�������

0HQDKHP <DDUL� ?$ /DZ RI /DUJH 1XPEHUV LQ WKH 7KHRU\ RI &RQVXPHU
V
&KRLFH XQGHU 8QFHUWDLQW\�� -RXUQDO RI (FRQRPLF 7KHRU\ �� ������� ��������

��


