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ó 7KLV SDSHU UHSRUWV RQ UHVHDUFK VXSSRUWHG E\ WKH :KDUWRQ )LQDQFLDO ,QVWLWXWLRQV &HQWHU DQG WKH :KDUWRQ
5LVN 0DQDJHPHQW DQG 'HFLVLRQ 3URFHVVHV &HQWHU 3URMHFW RQ ³0DQDJLQJ &DWDVWURSKLF 5LVNV´1 :H DUH
JUDWHIXO WR 6XOH\PDQ %DVDN/ (GXDUGR &DQDEDUUR/0DUNXV )LQNHLPHLHU/ 6WHYH *ROGEHUJ/ 3DXO .OHLQGRUIHU/
-RKQ 0DMRU/0LNH 0LOOHWWH/ %DUQH\ 6FKDXEOH/ DQG 1RHO :DWVRQ IRU KHOSIXO FRPPHQWV1 6SHFLDO WKDQNV WR
$SSOLHG ,QVXUDQFH 5HVHDUFK/ ,QF1 IRU WKHLU DVVLVWDQFH ZLWK UHVSHFW WR FRQVWUXFWLQJ WKH PRGHO FLW\1 :H
ZRXOG DOVR OLNH WR WKDQN 3DWULFLD *URVVL/ -DLGHHS +HEEDU/ (X +DQ /HH/ 7D\VD /\/ DQG &DU\ =LHJOHU IRU
JHQHURXV UHVHDUFK VXSSRUW1
-- 5HVHDUFK $VVRFLDWH/:KDUWRQ 5LVN 0DQDJHPHQW DQG 'HFLVLRQ 3URFHVVHV &HQWHU/ 8QLYHUVLW\ RI
3HQQV\OYDQLD/ 3KLODGHOSKLD/ 3$ 4<4371
--- &HFLOLD <HQ .RR 3URIHVVRU RI 'HFLVLRQ 6FLHQFHV DQG 3XEOLF 3ROLF\ DQG 0DQDJHPHQW/ 7KH :KDUWRQ
6FKRRO/ 8QLYHUVLW\ RI 3HQQV\OYDQLD/ 3KLODGHOSKLD/ 3$ 4<4371 &R0'LUHFWRU RI WKH :KDUWRQ 5LVN
0DQDJHPHQW DQG 'HFLVLRQ 3URFHVVHV &HQWHU1
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&DWDVWURSKH ERQGV ZKRVH SD\RIIV DUH WLHG WR WKH RFFXUUHQFH RI QDWXUDO GLVDVWHUV
RIIHU LQVXUHUV WKH DELOLW\ WR KHGJH HYHQWV WKDW FRXOG RWKHUZLVH OHDYH WKHP LQVROYHQW1 $W
WKH VDPH WLPH/ WKH\ RIIHU LQYHVWRUV D XQLTXH RSSRUWXQLW\ WR HQKDQFH WKHLU SRUWIROLRV ZLWK
DQ DVVHW WKDW SURYLGHV DQ DWWUDFWLYH UHWXUQ WKDW LV XQFRUUHODWHG ZLWK WKH PDUNHW1 'HVSLWH LWV
DWWUDFWLYHQHVV/ VSUHDGV LQ WKLV PDUNHW UHPDLQ FRQVLGHUDEO\ KLJKHU WKDQ WKH VSUHDGV IRU
FRPSDUDEOH VSHFXODWLYH JUDGH GHEW1 7KLV SDSHU XVHV UHVXOWV IURP EHKDYLRUDO HFRQRPLFV WR
H[SODLQ WKH UHOXFWDQFH RI LQYHVWPHQW PDQDJHUV WR LQYHVW LQ WKHVH SURGXFWV1 )LQDOO\/ ZH XVH
VLPXODWLRQV WR LOOXVWUDWH WKH DWWUDFWLYHQHVV RI FDW ERQGV XQGHU D ZLGH UDQJH RI RXWFRPHV
LQFOXGLQJ WKH SRVVLEOH HIIHFWV RI PRGHO XQFHUWDLQW\ DQG VWUXFWXUDO PLWLJDWLRQ1
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41 ,QWURGXFWLRQ

/RVVHV IURP QDWXUDO KD]DUGV KDYH LQFUHDVHG GUDPDWLFDOO\ LQ WKH SDVW WHQ \HDUV VR
WKDW LQVXUHUV DUH UHOXFWDQW WR FRQWLQXH WR SURYLGH SURWHFWLRQ DJDLQVW FDWDVWURSKLF ULVNV1
3ULRU WR 4<;</ WKH LQVXUDQFH LQGXVWU\ KDG QRW VXIIHUHG DQ\ ORVVHV RYHU '4 ELOOLRQ DQG ZHUH
WRWDOO\ XQSUHSDUHG IRU ORVVHV IURP $QGUHZ DQG 1RUWKULGJH41 %HWZHHQ -DQXDU\ 4<;< DQG
2FWREHU 4<<;/ WKH 8161 SURSHUW\2FDVXDOW\ LQGXVWU\ LQFXUUHG DQ LQIODWLRQ0DGMXVWHG '<;
ELOOLRQ LQ FDWDVWURSKH ORVVHV/ PRUH WKDQ GRXEOH WKH FDWDVWURSKLF ORVVHV H[SHULHQFHG GXULQJ
WKH SUHYLRXV 6< \HDUV1 +,QVXUDQFH 6HUYLFHV 2IILFH 4<<<,1 )LJXUH 4 LOOXVWUDWHV WKH GUDPDWLF
FKDQJH LQ WKH PDJQLWXGH RI FDWDVWURSKLF ORVVHV GXULQJ WKLV SHULRG1

$GYDQFHV LQ LQIRUPDWLRQ WHFKQRORJ\ KDYH OHG WR WKH GHYHORSPHQW RI VRSKLVWLFDWHG
KD]DUG VLPXODWLRQ PRGHOV ZKLFK DOORZ LQVXUHUV/ UHLQVXUHUV/ DQG ILQDQFLDO LQVWLWXWLRQV WR
HVWLPDWH WKH SUREDELOLW\ DQG ORVVHV IURP QDWXUDO GLVDVWHUV JLYHQ WKH SRUWIROLR RI ULVNV
ZKLFK DQ LQVXUHU DQG UHLQVXUHU KDV LQ SODFH15 5HVXOWV IURP WKHVH PRGHOV KDYH VKRZQ WKDW
WKH LQGXVWU\ PXVW EH SUHSDUHG IRU HYHQWV WKDW FRXOG H[FHHG '433 ELOOLRQ LQ LQVXUHG ORVVHV1
+,QVXUDQFH 6HUYLFHV 2IILFH DQG 5LVN 0DQDJHPHQW 6ROXWLRQV 4<<8,1 ,Q IDFW/ D UHSHDW RI
WKH HDUWKTXDNH WKDW GHVWUR\HG 7RN\R LQ 4<56 FRXOG FRVW EHWZHHQ '<33 ELOOLRQ DQG '417
WULOOLRQ WRGD\1 +9DOHU\ 4<<8,1

7R DYRLG WKH SRVVLELOLW\ RI LQVROYHQF\ RU D VLJQLILFDQW ORVV RI VXUSOXV/ LQVXUHUV
KDYH WUDGLWLRQDOO\ XWLOL]HG UHLQVXUDQFH FRQWUDFWV DV D VRXUFH RI SURWHFWLRQ1 5HLQVXUDQFH
GRHV IRU WKH LQVXUDQFH FRPSDQ\ ZKDW SULPDU\ LQVXUDQFH GRHV IRU WKH SROLF\KROGHU RU
SURSHUW\ RZQHU ² WKDW LV/ LW SURYLGHV D ZD\ WR SURWHFW DJDLQVW XQIRUHVHHQ RU H[WUDRUGLQDU\
ORVVHV1 )RU DOO EXW WKH ODUJHVW LQVXUDQFH FRPSDQLHV/ UHLQVXUDQFH LV DOPRVW D SUHUHTXLVLWH
IRU RIIHULQJ LQVXUDQFH DJDLQVW KD]DUGV ZKHUH WKHUH LV WKH SRWHQWLDO IRU FDWDVWURSKLF
GDPDJH1 ,Q D UHLQVXUDQFH FRQWUDFW/ RQH LQVXUDQFH FRPSDQ\ +WKH UHLQVXUHU/ RU DVVXPLQJ
LQVXUHU, FKDUJHV D SUHPLXP WR LQGHPQLI\ DQRWKHU LQVXUDQFH FRPSDQ\ +WKH FHGLQJ LQVXUHU,
DJDLQVW DOO RU SDUW RI WKH ORVV LW PD\ VXVWDLQ XQGHU LWV SROLF\ RU SROLFLHV RI LQVXUDQFH1

:KLOH WKH UHLQVXUDQFH PDUNHW LV D FULWLFDO VRXUFH RI IXQGLQJ IRU SULPDU\ LQVXUHUV/
WKH PDJQLWXGH RI FDWDVWURSKLF ORVVHV PDNHV LW LPSODXVLEOH IRU WKHP WR DGHTXDWHO\ ILQDQFH
D PHJD0FDWDVWURSKH1 7KRXJK WRWDO LQVXUDQFH FDSLWDO ZDV VOLJKWO\ RYHU '583 ELOOLRQ LQ
4<<9/ &XPPLQV DQG 'RKHUW\ +4<<:, ILQG WKDW %D FORVHU ORRN DW WKH LQGXVWU\ UHYHDOV WKDW
WKH FDSDFLW\ WR EHDU D ODUJH FDWDVWURSKLF ORVV LV DFWXDOO\ PXFK PRUH OLPLWHG WKDQ WKH
DJJUHJDWH VWDWLVWLFV ZRXOG VXJJHVW1%

7KH FRQIOXHQFH RI WKHVH IDFWRUV KDV OHG ILQDQFLDO LQVWLWXWLRQV WR PDUNHW QHZ W\SHV
RI LQVXUDQFH OLQNHG VHFXULWLHV VXFK DV FDWDVWURSKH ERQGV +FDW ERQGV, IRU SURYLGLQJ

4 6L[ \HDUV SULRU WR $QGUHZ DQ LQGXVWU\0VSRQVRUHG VWXG\ KDG EHHQ SXEOLVKHG LQGLFDWLQJ WKH LPSDFWV RI WZR
': ELOOLRQ KXUULFDQHV RQ SURSHUW\0FDVXDOW\ LQVXUDQFH FRPSDQLHV1 7KH UHSRUW LQGLFDWHG WKDW QR KXUULFDQH RI
WKDW PDJQLWXGH KDG HYHU\ RFFXUUHG EHIRUH WKDW EXW WKDW %VWRUPV RI WKH GROODU PDJQLWXGH DUH QRZ SRVVLEOH
EHFDXVH RI WKH ODUJH FRQFHQWUDWLRQV RI SURSHUW\ DORQJ WKH *XOI DQG $WODQWLF &RDVWOLQHV RI WKH 8QLWHG
6WDWHV1% +$,5$&/ 4<;9/ S14,
5 $SSOLHG ,QVXUDQFH 5HVHDUFK +$,5,/ (4(/ DQG 5LVN 0DQDJHPHQW 6ROXWLRQV +506, DUH OHDGLQJ PRGHOLQJ
ILUPV ZKR DUH UHVHDUFK SDUWQHUV LQ :KDUWRQ*V 0DQDJLQJ &DWDVWURSKLF 5LVN SURMHFW1 6HH ,QVXUDQFH 6HUYLFHV
2IILFH +4<<9, DQG 'RQJ/ 6KDK/ DQG :RQJ +4<<9, IRU RYHUYLHZV RI FDWDVWURSKLF ULVN PRGHOLQJ1
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SURWHFWLRQ DJDLQVW FDWDVWURSKLF ULVNV1 7KLV VROXWLRQ ORRNV SURPLVLQJ JLYHQ WKH IDFW WKDW WKH
'5914 WULOOLRQ 8161 &DSLWDO PDUNHW LV PRUH WKDQ :8 WLPHV ODUJHU WKDQ WKH SURSHUW\2FDVXDOW\
LQGXVWU\1 +,QVXUDQFH 6HUYLFHV 2IILFH 4<<<,1 7KXV WKH FDSLWDO PDUNHWV FOHDUO\ KDYH WKH
SRWHQWLDO WR HQKDQFH WKH FDSDFLW\ RI WKH LQVXUDQFH LQGXVWU\ DQG DOORZ WKHP WR HIILFLHQWO\
VSUHDG ULVNV RQ D EURDGHU OHYHO1

7KRXJK WKH PDUNHW IRU LQVXUDQFH OLQNHG VHFXULWLHV LV VWLOO LQ LWV LQIDQW VWDJHV/
LQVXUHUV DQG UHLQVXUHUV KDYH VXFFHVVIXOO\ WUDQVIHUUHG RYHU '51: ELOOLRQ RI FDWDVWURSKH ULVN
DV RI 0D\ 4<<< ,Q DQDO\]LQJ WKLV PDUNHW/ KRZHYHU/ 3HQDOYD0=XDVWL +4<<:, IRXQG FDW
ERQGV WR EH VLJQLILFDQWO\ PRUH H[SHQVLYH WKDQ FRPSHWLWLYH UHLQVXUDQFH SULFHV1 ,V WKLV MXVW
D FRQVHTXHQFH RI LQYHVWRU XQIDPLOLDULW\ ZLWK WKHVH VHFXULWLHV/ RU GRHV WKLV VLJQDO VRPH
GHHSHU LVVXH WR EH UHVROYHG EHIRUH FDWDVWURSKH ERQGV FDQ SOD\ DQ HIIHFWLYH UROH DV D ULVN0
EHDULQJ LQVWUXPHQW IRU QDWXUDO KD]DUGV DQG SHUKDSV EH PDUNHWHG DW ORZHU UDWHV WKDQ WKH\
FXUUHQWO\ DUH"

7KLV SDSHU XVHV UHVXOWV IURP EHKDYLRUDO HFRQRPLFV WR VXJJHVW ZK\ FDW ERQGV KDYH
QRW EHHQ PRUH DWWUDFWLYH WR WKH LQYHVWPHQW FRPPXQLW\ DW FXUUHQW SULFHV1 ,Q SDUWLFXODU/ ZH
VXJJHVW WKDW DPELJXLW\ DYHUVLRQ/ ORVV DYHUVLRQ DQG XQFHUWDLQW\ DYRLGDQFH PD\ DFFRXQW IRU
WKH UHOXFWDQFH RI LQYHVWPHQW PDQDJHUV WR LQYHVW LQ WKHVH SURGXFWV1 2QH ZD\ WR HQFRXUDJH
LQYHVWPHQW LQ WKHVH LQVWUXPHQWV LV WR VKRZ KRZ DWWUDFWLYH WKH\ DUH XQGHU D ZLGH UDQJH RI
SRVVLEOH RXWFRPHV DW FXUUHQW SULFHV1 :H GR WKLV E\ VLPXODWLQJ SRWHQWLDO ORVVHV IRU FDW
ERQGV XQGHU D ZLGH YDULHW\ RI KXUULFDQH VFHQDULRV IRU WKH 0LDPL2'DGH &RXQW\ DUHD/ WKH
VFHQH RI +XUULFDQH $QGUHZ1 ,Q SDUWLFXODU/ ZH VKRZ WKDW WKH 6KDUSH UDWLR/ D VWDQGDUG
PHDVXUH IRU MXGJLQJ WKH SHUIRUPDQFH RI WKHVH ERQGV/ LV SDUWLFXODUO\ DWWUDFWLYH HYHQ XQGHU
ZRUVW FDVH VFHQDULRV1 7KH VLPXODWLRQV VKRXOG HQDEOH LQYHVWRUV WR EHWWHU XQGHUVWDQG ZK\
FDW ERQGV DUH DQ DWWUDFWLYH LQYHVWPHQW GHVSLWH WKH XQFHUWDLQW\ DVVRFLDWHG ZLWK ULVNV IURP
QDWXUDO GLVDVWHU1 7KLV XQGHUVWDQGLQJ PD\ OHDG WR DQ LQFUHDVH LQ WKH GHPDQG IRU WKHVH
LQVWUXPHQWV DQG UHVXOW LQ D UHGXFWLRQ RI IXWXUH SULFHV1

7KH SDSHU LV RUJDQL]HG DV IROORZV1 6HFWLRQ 5 GHVFULEHV WKH QDWXUH RI D W\SLFDO FDW
ERQG DQG VXJJHVWV ZK\ LQYHVWRUV PD\ QRW ZDQW WR SXUFKDVH WKHP GHVSLWH WKHLU DWWUDFWLYH
6KDUSH UDWLRV1 6HFWLRQ 6 H[DPLQHV WKH SHUIRUPDQFH RI D K\SRWKHWLFDO FDW ERQG XQGHU D
ZLGH UDQJH RI VLPXODWLRQV ZLWK XQFHUWDLQW\ H[SOLFLWO\ LQWURGXFHG1 ,Q 6HFWLRQ 7 ZH SUHVHQW
VRPH PRGHOV WR WHVW ZKHWKHU WKH SHUIRUPDQFH LOOXVWUDWHG LQ 6HFWLRQ 6 LV FRQVLVWHQW ZLWK
LQYHVWRU EHKDYLRU1 6HFWLRQ 8 SURYLGHV VRPH FRQFOXGLQJ UHPDUNV DQG VXJJHVWV ZD\V WKDW
RQH PLJKW XWLOL]H WKHVH ILQGLQJV IRU H[SDQGLQJ WKH PDUNHW IRU FDW ERQGV1

51 7KH &DW %RQG 0DUNHW 7RGD\

&RQVLGHU WKH IROORZLQJ VFHQDULR WR PRWLYDWH WKH DQDO\VLV UHJDUGLQJ WKH VXSSO\ DQG
GHPDQG RI FDW ERQGV EDVHG RQ D K\SRWKHWLFDO LQVXUDQFH FRPSDQ\ ZKR LV SURYLGLQJ
FRYHUDJH DJDLQVW ORVVHV LQ WKH 0LDPL2'DGH &RXQW\/ )ORULGD DUHD16 $OSKD &RPSDQ\ LV DQ

6 7KLV VFHQDULR LV EDVHG RQ DFWXDO GDWD RQ SRWHQWLDO ORVVHV SURYLGHG WR WKH :KDUWRQ 0DQDJLQJ &DWDVWURSKLF
5LVN 3URMHFW E\ $SSOLHG ,QVXUDQFH 5HVHDUFK1 6LPLODU DQDO\VHV IRU K\SRWKHWLFDO LQVXUDQFH FRPSDQLHV WDNLQJ
ULVNV DJDLQVW HDUWKTXDNHV KDYH EHHQ XQGHUWDNHQ XVLQJ GDWD SURYLGHG WR WKH :KDUWRQ 0DQDJLQJ &DWDVWURSKLF
5LVN 3URMHFW E\ (4( IRU /RQJ %HDFK DQG 5LVN 0DQDJHPHQW 6ROXWLRQV IRU 2DNODQG1 )RU PRUH GHWDLOV RQ WKH
W\SHV RI DQDO\VHV XQGHUWDNHQ VHH .OHLQGRUIHU DQG .XQUHXWKHU +4<<<,1
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LQVXUHU ZKR ZDQWV WR REWDLQ '69 PLOOLRQ RI SURWHFWLRQ DJDLQVW KXUULFDQH ORVVHV H[FHHGLQJ
'7517<9 PLOOLRQ RYHU WKH QH[W \HDU1 7KH FKDQFHV WKDW $OSKD*V KXUULFDQH ORVVHV ZLOO
H[FHHG '7517<9 PLOOLRQ GXULQJ WKH QH[W 45 PRQWKV DUH HVWLPDWHG E\ H[SHUWV WR EH 4 LQ
4331 7KLV SURYLGHV DQ RSSRUWXQLW\ IRU DQ LQVWLWXWLRQDO LQYHVWRU7 WR SXUFKDVH D FDW ERQG
ZKRVH SD\RII LV WLHG WR WKH KXUULFDQH ORVVHV RI $OSKD FRPSDQ\ GXULQJ WKLV SHULRG1

7R LOOXVWUDWH WKH WHUPV RI VXFK D FDW ERQG/ ZH XVH D VLPSOH RQH0SHULRG ELQRPLDO
PRGHO DV GHVFULEHG LQ D UHFHQW *ROGPDQ 6DFKV )L[HG ,QFRPH 5HVHDUFK UHSRUW +&DQDEDUUR
HW DO/ 4<<;,18 7KH LQYHVWRU LV DVVXPHG WR EX\ WKH $OSKD KXUULFDQH ERQG DW WKH EHJLQQLQJ RI
WKH ULVN SHULRG DW SDU +'433,1 $W WKH HQG RI WKH ULVN SHULRG +4 \HDU LQ WKLV FDVH,/ WKH
LQYHVWRU ZLOO UHFHLYH DQ XQFHUWDLQ GROODU DPRXQW/ ;1 :LWK SUREDELOLW\ T +134,/ $OSKD ZLOO
LQFXU RYHU '7517<9 PLOOLRQ LQ ORVVHV IURP D PDMRU KXUULFDQH1 7KLV ZLOO WULJJHU ORVVHV RQ
WKH ERQG LQ ZKLFK FDVH WKH LQYHVWRU UHFHLYHV D VWRFKDVWLF UHFRYHU\ DPRXQW/ 51 7KHVH
ORVVHV ZLOO EH D SURSRUWLRQDO UHGXFWLRQ RI WKH '69 PLOOLRQ SULQFLSDO REOLJDWLRQ RI WKH
ERQGV1 7R DOOHYLDWH LQYHVWRU FRQFHUQV DERXW PRUDO KD]DUG/ WKHUH LV D FRLQVXUDQFH FODXVH
ZKHUHE\ $OSKD &RPSDQ\ ZLOO DVVXPH 43( RI DQ\ ORVVHV LQ WKH '73 PLOOLRQ OD\HU LQ
H[FHVV RI WKH '7517<9 PLOOLRQ DWWDFKPHQW SRLQW19 7KH RWKHU <<( RI WKH WLPH/ WKH LQYHVWRU
JHWV EDFN KLV RU KHU SULQFLSDO SOXV /,%25 +LQ WKLV FDVH 81<(, DQG DQ DGGLWLRQDO VSUHDG +V,
+LQ WKLV FDVH 7(,1: 7KH LQWHUHVW RQ WKH ERQG LV JXDUDQWHHG HYHQ LI WKH SULQFLSDO LV HQWLUHO\
ORVW1 )LJXUH 5 GHSLFWV D GHFLVLRQ WUHH LOOXVWUDWLQJ WKH VFHQDULR DQG 7DEOH 4 VXPPDUL]HV WKH
WHUPV RI WKH ERQG1

:H FDQ PHDVXUH WKH UHODWLYH YDOXH RI D ERQG LQ WHUPV RI LWV 6KDUSH UDWLR1 +HUH/
WKH 6KDUSH UDWLR LV GHILQHG DV WKH UDWLR RI WKH %H[FHVV UHWXUQ% +RYHU WKH ULVN IUHH UDWH, WR WKH
%GROODU ULVN% L1H1/ WKH VWDQGDUG GHYLDWLRQ RI UHWXUQV RQ WKH ERQG1 7DEOH 5 SUHVHQWV D
UHODWLYH YDOXH DQDO\VLV RI VHYHUDO UHFHQW FDW ERQGV DV ZHOO DV FRPSDUDEOH JUDGHV RI
WUDGLWLRQDO KLJK \LHOG GHEW1 7KLV DQDO\VLV FOHDUO\ LQGLFDWHV WKDW FDW ERQGV DUH PXFK PRUH
DWWUDFWLYH WKDQ KLJK \LHOG ERQGV LQ WHUPV RI WKHLU 6KDUSH UDWLRV1 6HQVLWLYLW\ DQDO\VLV
LQGLFDWHV WKDW WKLV VXSHULRU YDOXH ZRXOG KROG HYHQ LI WKH GHIDXOW UDWHV RQ WKH %D6/ %4/ DQG
%5 ERQGV ZHUH 43( RI WKHLU KLVWRULFDO DYHUDJHV1 ,Q IDFW/ &DQDEDUUR HW DO +4<<;, VKRZ

70RVW VHFXULWL]DWLRQV WR GDWH KDYH EHHQ 5XOH 477$ SULYDWH SODFHPHQWV WKDW DUH UHVWULFWHG SULPDULO\ WR
4XDOLILHG ,QVWLWXWLRQDO %X\HUV +4,%V,1 +0RRUH 4<<;,1
8 1RWH D RQH SHULRG PRGHO LJQRUHV LVVXHV RI PXOWLSOH FDVK IORZV/ DSSOLFDEOH UHLQYHVWPHQW UDWHV/ DQG WKH WHUP
VWUXFWXUH RI LQWHUHVW UDWHV1 $FWXDO FDW ERQGV/ IRU H[DPSOH/ RIWHQ PDNH FRXSRQ SD\PHQWV VHPL0DQQXDOO\1
9 )RU WKLV SUREOHP/ PRUDO KD]DUG UHIHUV WR D WHQGHQF\ IRU WKH LQVXUHU WR ZULWH DGGLWLRQDO SROLFLHV LQ WKH
KXUULFDQH0SURQH DUHD DQG VSHQG OHVV WLPH DQG PRQH\ LQ WKHLU DXGLWLQJ RI ORVVHV DIWHU D GLVDVWHU1 ,W PD\ EH
GLIILFXOW IRU WKH LQYHVWRU WR PRQLWRU WKLV EHKDYLRU1 $ FRLQVXUDQFH SURYLVLRQ VXFK DV KDYLQJ WKH LQVXUHU VKDUH
D ODUJH SDUW RI WKH ORVVHV UHGXFHV WKH PRUDO KD]DUG SUREOHP1 ,Q DGGLWLRQ WR WKLV IHDWXUH/ FDW ERQGV JHQHUDOO\
LQFOXGH RWKHU PHFKDQLVPV GHVLJQHG WR SURWHFW LQYHVWRUV IURP DV\PPHWULF LQIRUPDWLRQ DQG GLVLQFHQWLYHV RQ
WKH SDUW RI WKH LQVXUHU1 )RU H[DPSOH/ LQVXUHUV PD\ DJUHH WR OLPLW WKH DPRXQW RI QHZ FRYHUDJH WKH\ ZULWH LQ
KD]DUG SURQH DUHDV DQG DOORZ LQGHSHQGHQW WKLUG SDUW\ DXGLWLQJ RI WKHLU FODLPV1 6HH &DQDEDUUR HW DO +4<<;,
IRU D GLVFXVVLRQ RI KRZ UHFHQW VHFXULWL]DWLRQV KDYH DGGUHVVHG WKH PRUDO KD]DUG DQG DV\PPHWULF LQIRUPDWLRQ
SUREOHPV1
: 7KHVH SDUDPHWHUV ZHUH FKRVHQ WR EH FRQVLVWHQW ZLWK DFWXDO KXUULFDQH ERQGV LVVXHG LQ 4<<;1 /,%25 LV WKH
/RQGRQ LQWHUEDQN RIIHUHG UDWH ZKLFK LV WKH LQWHUHVW UDWH DW ZKLFK PDMRU LQWHUQDWLRQDO EDQNV OHQG GROODUV WR
HDFK RWKHU1 ,W LV IUHTXHQWO\ XVHG DV D EHQFKPDUN LQWHUHVW UDWH IRU VHFXULWLHV1 :H DVVXPH WKDW /,%25 +O, LV
17( KLJKHU WKDQ WKH ULVN IUHH UDWH RI 818(1

a

a
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WKDW/ XQGHU FHUWDLQ DVVXPSWLRQV/ WKH FDW ERQGV VWRFKDVWLFDOO\ GRPLQDWH WKH KLJK \LHOG
ERQGV1;

7KH DSSHDO RI FDW ERQGV KDV EHHQ GRFXPHQWHG LQ VHYHUDO GLIIHUHQW VWXGLHV1 )URRW
HW DO +4<<8, VKRZ WKDW FDW LQYHVWPHQWV RYHU0SHUIRUPHG GRPHVWLF ERQGV DQG WKDW WKH
UHWXUQV RQ FDW ULVNV DUH OHVV YRODWLOH WKDQ HLWKHU VWRFNV RU ERQGV1 /LW]HQEHUJHU/
%HDJOHKROH/ DQG 5H\QROGV +4<<9, GHPRQVWUDWH WKDW UHWXUQV RQ FDW ERQGV DUH HVVHQWLDOO\
XQFRUUHODWHG ZLWK WKH PDUNHW/ PDNLQJ WKHP H[FHOOHQW WRROV IRU SRUWIROLR GLYHUVLILFDWLRQ1<
0LOOHU +4<<;, VKRZV WKDW QRQ0LQYHVWPHQW JUDGH FRUSRUDWH ERQG GHIDXOW UDWH YRODWLOLW\
H[KLELWV D <3( FRQILGHQFH LQWHUYDO IDFWRU RI 51: XS RU GRZQ431 7KLV LV WKH VDPH QXPEHU
WKDW 0DMRU +4<<<, JHWV IURP HVWLPDWLQJ WKH XQFHUWDLQW\ RI FDW ERQG DWWDFKPHQW SRLQW
SUREDELOLWLHV1 $UH VSUHDGV LQ WKH FDW ERQG PDUNHW WRR KLJK WR EH HDVLO\ H[SODLQHG E\
VWDQGDUG ILQDQFLDO WKHRU\" 7KLV TXHVWLRQ UDLVHV DQ LQWHUHVWLQJ VHW RI LVVXHV VLPLODU WR WKH
GHEDWH VXUURXQGLQJ WKH HTXLW\ SUHPLXP SX]]OH144

3RVVLEOH ([SODQDWLRQV IRU +LJK 6SUHDGV

6RPH PD\ DUJXH WKDW WKHUH UHDOO\ LV QR SX]]OH1 )RU H[DPSOH/ RWKHU VWUXFWXUHG
SURGXFWV +&%2*V/ &/2*V/ &02*V HWF1, DQG HPHUJLQJ PDUNHW GHEW PLJKW EH PRUH
DSSURSULDWH DVVHWV WR FRPSDUH WR FDW ERQGV WKDQ WUDGLWLRQDO KLJK \LHOG GHEW145 :LGH
VSUHDGV DERYH /,%25 LQ WKHVH PDUNHWV PD\ FDXVH LQYHVWRUV WR GHPDQG HYHQ ZLGHU
VSUHDGV LQ WKH FDW ERQG PDUNHW1 ,QIHUULQJ OHYHOV RI ULVN DYHUVLRQ LQ WKHVH PDUNHWV/
KRZHYHU/ LV QRW HDVLO\ GRQH EHFDXVH RI WKH GLIILFXOW\ LQ GHULYLQJ D SUREDELOLW\ GLVWULEXWLRQ
RI ORVVHV1 (PHUJLQJ PDUNHW ERQGV/ IRU H[DPSOH/ GRQ*W KDYH DQ\ GHIDXOW VWDWLVWLFV WR
H[DPLQH1 3HQDOYD0=XDVWL +4<<:, DUJXHV WKDW WKH KLJK VSUHDGV LQ WKH FDW ERQG PDUNHW FDQ
EH DWWULEXWHG WR D QRYHOW\ SUHPLXP DQG UHJXODWRU\ IULFWLRQV1 )LQDQFLDO WKHRU\ ZRXOG
SUHGLFW WKDW LQYHVWRUV ZRXOG GHPDQG FRPSHQVDWLRQ IRU WKH ODFN RI OLTXLGLW\ LQ WKH
GHYHORSPHQWDO VWDJHV RI D QHZ PDUNHW1 ,Q IDFW/ LW PLJKW EH D SX]]OH LI D QHZ PDUNHW
LPPHGLDWHO\ FOHDUHG DW LWV HTXLOLEULXP SULFH ZKLFK ZRXOG HPHUJH DIWHU VHYHUDO \HDUV RI
H[SHULHQFH ZLWK WKH LQVWUXPHQW1

; %\ GHILQLWLRQ/ DVVHW $ VWRFKDVWLFDOO\ GRPLQDWHV DVVHW % LI WKH SUREDELOLW\ RI DVVHW $*V UDWH RI UHWXUQ
H[FHHGLQJ DQ\ JLYHQ OHYHO LV ODUJHU WKDQ RU HTXDO WR WKDW RI DVVHW %*V UDWH RI UHWXUQ H[FHHGLQJ WKH VDPH OHYHO1
7KH DXWKRUV QRWH WKDW WKLV VWDWHPHQW LV PRUH VHQVLWLYH WR DVVXPSWLRQV DERXW GHIDXOW SUREDELOLWLHV DQG
UHFRYHU\ GLVWULEXWLRQV RQ WKH KLJK \LHOG ERQGV1
< 7KH\ ILQG WKH FRUUHODWLRQV ZLWK KLVWRULFDO VWRFN DQG ERQG UHWXUQV WR EH 3138; DQG 1438/ UHVSHFWLYHO\1 )URRW
HW DO1 DOVR ILQG WKH FRUUHODWLRQ FRHIILFLHQWV EHWZHHQ FDW ULVNV DQG RWKHU DVVHW FODVVHV WR EH VWDWLVWLFDOO\
LQGLVWLQJXLVKDEOH IURP ]HUR1 8QGHU WKH &DSLWDO $VVHW 3ULFLQJ 0RGHO +&$30, SDUDGLJP/ WKLV %]HUR EHWD%
VWDWXV LPSOLHV WKDW WKH %IDLU% UHWXUQ RQ FDW ERQGV VKRXOG QRW H[FHHG WKH ULVN IUHH UDWH1
43 ,Q RWKHU ZRUGV/ WKH <8WK SHUFHQWLOH YDOXH LV DSSUR[LPDWHO\ 51: WLPHV WKH PHGLDQ YDOXH1
44 7KH HTXLW\ SUHPLXP SX]]OH UHIHUV WR DQ HPSLULFDO SUREOHP UDLVHG E\ 0HKUD DQG 3UHVFRWW +4<;8, ZKR ILQG
WKDW WKH HTXLW\ SUHPLXP LV WRR KLJK WR EH FRQVLVWHQW ZLWK REVHUYHG FRQVXPSWLRQ EHKDYLRU DQG WKH ULVN IUHH
UDWH1
45 &DQDEDUUR HW DO +4<<;, QRWHV WKDW FDW ERQG SULFHV IROORZ D MXPS SURFHVV ZKLOH KLJK \LHOG ERQG SULFHV
KDYH D ODUJHU GLIIXVLRQ FRPSRQHQW1 ,W FDQ EH DUJXHG WKDW HPHUJLQJ PDUNHW ERQG SULFHV FDQ DOVR EH
FKDUDFWHUL]HG E\ ODUJH VXGGHQ MXPSV1 ,QYHVWRUV FRQFHUQHG DERXW MXPS ULVN PLJKW UHTXLUH D SUHPLXP VLQFH
WKH\ PD\ EH XQDEOH WR FORVH RXW WKHLU SRVLWLRQ/ DQG WKXV OLPLW WKHLU ORVVHV/ EHIRUH D VXGGHQ GHIDXOW HYHQW1
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5LVN $YHUVLRQ 8VLQJ ([SHFWHG 8WLOLW\ 7KHRU\

,QYHVWRU ULVN DYHUVLRQ EDVHG RQ PD[LPL]LQJ H[SHFWHG XWLOLW\ +(8, LV RIWHQ XVHG WR
H[SODLQ WKH LQDELOLW\ RI IULFWLRQOHVV EHQFKPDUN DVVHW0SULFLQJ PRGHOV WR H[SODLQ HPSLULFDO
GDWD1 +RZHYHU/ WKH H[SHFWHG UDWHV RI UHWXUQV RQ FDW ERQGV VXJJHVWV WKDW LQYHVWRUV ZRXOG
KDYH WR EH KLJKO\ ULVN DYHUVH WR QRW ZDQW WR SXUFKDVH WKHVH ERQGV1 0RRUH +4<<;, ILQGV
WKDW WKH FRHIILFLHQW RI UHODWLYH ULVN DYHUVLRQ +&55$, LPSOLHG E\ WKH SULFLQJ RI 86$$*V
5HVLGHQWLDO 5HLQVXUDQFH ERQG LV RQ WKH RUGHU RI 631

7R SXW WKLV LQ SHUVSHFWLYH/ FRQVLGHU DQ DQHFGRWH ILUVW SURYLGHG E\ 0DQNLZ DQG
=HOGHV +4<<4, DQG ODWHU XVHG E\ %HQDUW]L DQG 7KDOHU +4<<8,1 6XSSRVH \RXU FRQVXPSWLRQ
ZDV GHWHUPLQHG E\ D FRLQ WRVV1 ,I WKH FRLQ FDPH XS KHDGV/ \RX FRXOG KDYH D FRQVXPSWLRQ
RI '433/3331 ,I WKH UHVXOW ZDV WDLOV/ \RX FRXOG KDYH D FRQVXPSWLRQ RI '83/3331 $ &55$
SDUDPHWHU RI 63 LPSOLHV WKDW \RX ZRXOG EH LQGLIIHUHQW EHWZHHQ WKLV JDPEOH DQG D FHUWDLQ
FRQVXPSWLRQ RI '84/53<1 &OHDUO\/ PRVW SHRSOH ZRXOG SUHIHU WKH FRLQ WRVV1

0\RSLF /RVV $YHUVLRQ DQG 3URVSHFW 7KHRU\

,Q WKHLU DWWHPSW WR H[SODLQ WKH HTXLW\ SUHPLXP SX]]OH/ %HQDUW]L DQG 7KDOHU +4<<8,
SRLQW WR WZR EHKDYLRUDO FRQFHSWV= ORVV DYHUVLRQ DQG P\RSLD1 /RVV DYHUVLRQ UHIHUV WR WKH
SKHQRPHQD WKDW LQYHVWRUV DUH PRUH VHQVLWLYH WR ORVVHV WKDQ JDLQV1 +7YHUVN\ DQG
.DKQHPDQ 4<<4,1 0\RSLD LPSOLHV WKDW HYHQ ORQJ0WHUP LQYHVWRUV HYDOXDWH WKHLU SRUWIROLRV
IUHTXHQWO\1 7KH FRPELQDWLRQ RI WKHVH IDFWRUV/ ZKLFK %HQDUW]L DQG 7KDOHU WHUP P\RSLF
ORVV DYHUVLRQ/ H[SODLQV WKH GLVFUHSDQF\ EHWZHHQ VWRFN UHWXUQV DQG ERQG UHWXUQV1 5RGH/
)LVFKKRII/ DQG )LVFKEHFN +4<<<, VXJJHVW WKDW D SURVSHFW WKHRU\ ZHLJKWLQJ IXQFWLRQ
%ZRXOG OHDG +FDW ERQG, LQYHVWRUV WR RYHUZHLJKW DQ DGPLWWHGO\ VPDOO SUREDELOLW\ RI ORVV
DQG WKXV GHPDQG D KLJKHU UHWXUQ1% ,Q 6HFWLRQ 7/ ZH GHYHORS D PRGHO WR WHVW WKHVH
K\SRWKHVHV LQ WKH FRQWH[W RI FDW ERQGV1

$PELJXLW\ $YHUVLRQ DQG &RPSDUDWLYH ,JQRUDQFH

(OOVEHUJ +4<94, DUJXHV WKDW SHRSOH*V ZLOOLQJQHVV WR DFW LQ WKH SUHVHQFH RI
XQFHUWDLQW\ GHSHQGV QRW RQO\ RQ WKH SHUFHLYHG SUREDELOLW\ RI WKH HYHQW LQ TXHVWLRQ/ EXW
DOVR RQ LWV YDJXHQHVV RU DPELJXLW\1 )R[ DQG 7YHUVN\ +4<<8, VKRZ LQ VHYHUDO H[SHULPHQWV
WKDW %ZKHQ SHRSOH FRPSDUH WZR HYHQWV DERXW ZKLFK WKH\ KDYH GLIIHUHQW OHYHOV RI
NQRZOHGJH/ WKH FRQWUDVW PDNHV WKH OHVV IDPLOLDU EHW OHVV DWWUDFWLYH RU WKH PRUH IDPLOLDU EHW
PRUH DWWUDFWLYH1% 7KLV SKHQRPHQD LV UHIHUUHG WR DV WKH FRPSDUDWLYH LJQRUDQFH K\SRWKHVLV1
6DULQ DQG :HEEHU +4<<6, VKRZ WKDW HYHQ WKH PDUNHW VHWWLQJ LV QRW HQRXJK WR HOLPLQDWH
WKLV HIIHFW1

7KHUH LV HYLGHQFH IURP VWXGLHV RI WKH LQVXUDQFH DQG UHLQVXUDQFH LQGXVWU\ WKDW
XQGHUZULWHUV ZLOO FKDUJH D PXFK KLJKHU SUHPLXP IRU ZKLFK WKH SUHPLXPV DUH DPELJXRXV
DQG2RU WKH ORVVHV XQFHUWDLQ1 )RU H[DPSOH/ .XQUHXWKHU HW DO +4<<8, FRQGXFWHG D VXUYH\ RI
;<9 XQGHUZULWHUV LQ 4<3 UDQGRPO\ FKRVHQ LQVXUDQFH FRPSDQLHV WR GHWHUPLQH ZKDW
SUHPLXPV ZRXOG EH UHTXLUHG WR LQVXUH D IDFWRU\ DJDLQVW SURSHUW\ GDPDJH IURP D VHYHUH
HDUWKTXDNH1 DV D IXQFWLRQ RI WKH GHJUHH RI DPELJXLW\ LQ WKH SUREDELOLW\ DQG2RU XQFHUWDLQW\
LQ WKH ORVV1 )RU WKH FDVH ZKHUH WKH SUREDELOLW\ ZDV DPELJXRXV DQG WKH ORVV XQFHUWDLQ/ WKH
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SUHPLXPV ZHUH EHWZHHQ 4176 WR 41:: WLPHV KLJKHU WKDQ LI XQGHUZULWHUV ZHUH DVNHG WR
SULFH D QRQ0DPELJXRXV ULVN1

,QYHVWRUV PD\ EHKDYH LQ WKH VDPH PDQQHU DV XQGHUZULWHUV LQ WKDW WKH\ ZLOO
GHPDQG D KLJKHU VSUHDG IRU D ERQG ZKHUH WKHUH LV FRQVLGHUDEOH DPELJXLW\ DVVRFLDWHG ZLWK
WKH ULVN1 ,Q WKH FDVH RI QDWXUDO KD]DUGV/ WKHUH LV FRQVLGHUDEOH XQFHUWDLQW\ VXUURXQGLQJ WKH
PRGHOLQJ RI FDWDVWURSKLF ULVNV1 )XUWKHUPRUH/ LQVXUDQFH0OLQNHG VHFXULWLHV UHSUHVHQW D QHZ
DVVHW FODVV IRU LQYHVWRUV1 5RGH/ )LVFKKRII/ )LVFKEHFN +4<<<, SRLQW RXW WKDW WKLV QHZ DVVHW
FODVV GRHV QRW ILW LQWR WKH W\SLFDO FODVV RI SURGXFWV ZLWK ZKLFK LQYHVWRUV DUH FRPIRUWDEOH>
LQ RWKHU ZRUGV/ FDW ERQGV DUH QHLWKHU HTXLW\ QRU GHEW EXW H[KLELW VRPH FKDUDFWHULVWLFV RI
HDFK RI WKHVH VWDQGDUG FODVVLILFDWLRQV1

6HOHFWLRQ %LDV DQG 7KUHVKROG %HKDYLRU

9DOXH $W 5LVN +9$5, KDV EHFRPH WKH LQGXVWU\*V VWDQGDUG ULVN PDQDJHPHQW
DSSURDFK1 +%DVDN DQG 6KDSLUR 4<<<,1 9$5 LV D SRLQW HVWLPDWH RI WKH ORVV WKDW ZLOO EH
H[FHHGHG ZLWK D SUHVSHFLILHG SUREDELOLW\ +S, RYHU D W GD\ KROGLQJ SHULRG 6XSSRVH WKDW S  
4(/ W  4 GD\/ DQG 9$5 LV FDOFXODWHG WR EH '4 PLOOLRQ JLYHQ D SUREDELOLW\ GLVWULEXWLRQ RI
ORVVHV1 7KLV LPSOLHV WKDW WKH WKUHVKROG OHYHO LV 4 0 S RU <<(1 7KLV ZRXOG PHDQ WKDW LQ WKH
QH[W 433 GD\V ZH ZRXOG RQO\ H[SHFW WR VHH RQH GD\ ZKHUH WKH WUDGLQJ ORVVHV H[FHHG '4
PLOOLRQ1 $Q LQFUHDVH LQ WKH WKUHVKROG OHYHO +H1J1 IURP <8( WR <<(, LPSOLHV WKDW DQ
LQGLYLGXDO LV PRUH ULVN DYHUVH146 ,I FDW ERQGV KDYH D 4( ULVN RI GHIDXOW/ WKHQ WKRVH
LQYHVWRUV ZKR DUH FRQVLGHULQJ SXUFKDVLQJ WKLV ERQG ZRXOG EH PRUH ULVN DYHUVH WKDQ
LQYHVWRUV EX\LQJ ERQGV ZLWK D 8( GHIDXOW UDWH1 7KLV FRQMHFWXUH LV GLIILFXOW WR WHVW EHFDXVH
LQIRUPDWLRQ DERXW WKH LQYHVWRUV LQ WKLV PDUNHW LV QRW SXEOLFO\ DYDLODEOH1

,QVWLWXWLRQDO DUUDQJHPHQWV FDQ DOVR KLQGHU DQ LQYHVWPHQW PDQDJHU*V DELOLW\ RU
GHVLUH WR LQYHVW LQ FDW ERQGV1 5RGH/ )LVFKKRII/ DQG )LVFKEHFN SRLQW RXW WKDW %0DQ\
LQYHVWPHQW PDQDJHUV +DQG PXWXDO IXQGV LQ SDUWLFXODU, DUH UHVWULFWHG +RIWHQ E\ FKDUWHU,
IURP SXUFKDVLQJ VHFXULWLHV WKDW IDOO RXWVLGH WKHVH WZR FODVVHV +GHEW DQG HTXLW\,1% 7KHVH
UHVWULFWLRQV KHOS UHGXFH PDUNHW GHSWK DQG OLTXLGLW\ E\ OLPLWLQJ LQYROYHPHQW RI WKH
LQYHVWPHQW FRPPXQLW\1 (YHQ ZKHQ LQYHVWPHQW LQ FDW ERQGV LV QRW H[SOLFLWO\ UHVWULFWHG/
LQYHVWPHQW PDQDJHUV PD\ IHDU WKH UHSHUFXVVLRQV RQ WKHLU UHSXWDWLRQ RI ORVLQJ PRQH\ E\
LQYHVWLQJ LQ D %ZHLUG% DVVHW1 8QOLNH LQYHVWPHQWV LQ WUDGLWLRQDO KLJK \LHOG GHEW/ PRQH\
LQYHVWHG LQ FDW ERQGV FDQ GLVDSSHDU DOPRVW LQVWDQWO\ DQG ZLWK OLWWOH ZDUQLQJ1 7KLV
SRWHQWLDO IRU D VXGGHQ/ ODUJH ORVV RI FDSLWDO FDQ ZRUU\ LQYHVWRUV GHVSLWH WKH ORZ
SUREDELOLW\ RI VXFK HYHQWV RFFXUULQJ1

,PSDFW RI :RUU\

,QYHVWRUV PD\ EH UHOXFWDQW WR FRPPLW IXQGV WR QHZ ILQDQFLDO LQVWUXPHQWV LI WKH\
VSHQG WLPH ZRUU\LQJ DERXW WKH SRVVLELOLW\ RI ORVLQJ WKHLU SULQFLSDO GXH WR D FDWDVWURSKLF
GLVDVWHU1 (YHQWV ZKLFK KDYH FDWDVWURSKLF SRWHQWLDO DQG FUHDWH GUHDG DUH SHUFHLYHG E\

46 7KH LPSRUWDQFH RI WKUHVKROG OHYHOV LQ ILQDQFLDO GHFLVLRQ0PDNLQJ LV LOOXVWUDWHG LQ D UHFHQW VWXG\ E\
'HJHRUJH/ 3DWHO/ DQG =HFNKDXVHU +4<<<,1



:

LQGLYLGXDOV WR EH YHU\ ULVN\ HYHQ WKRXJK WKH VWDWLVWLFDO GDWD RQ SUREDELOLWLHV DQG
FRQVHTXHQFHV GR QRW VXJJHVW WKDW SHRSOH VKRXOG IHHO WKDW ZD\ DERXW WKHP1 +6ORYLF 4<;:,1
&DWDVWURSKH ERQGV PD\ JHQHUDWH WKHVH FRQFHUQV RQ WKH SDUW RI LQYHVWRUV1 7KH FRVW RI
WKLQNLQJ DERXW WKH SRWHQWLDO FRQVHTXHQFHV RI D ORZ SUREDELOLW\ HYHQW PD\ OHDG WKH
LQYHVWRU WR LJQRUH WKH SRWHQWLDOO\ KLJK JDLQ EHFDXVH WKH VSHFWHU RI ORVLQJ WKH HQWLUH
SULQFLSDO RI WKH ERQG ORRPV YHU\ ODUJH1

)L[HG &RVW RI (GXFDWLRQ

7KH LQLWLDO FRVW QHFHVVDU\ WR XQGHUVWDQG WKH OHJDO DQG WHFKQLFDO QXDQFHV RI D QHZ
PDUNHW PD\ RXWZHLJK WKH PDUJLQDO EHQHILW RI FDW ERQGV RYHU PRUH IDPLOLDU LQYHVWPHQWV1
7KH LPSRUWDQFH RI WKLV IDFWRU LQ OLPLWLQJ WKH PDUNHWLQJ RI WKHVH QHZ ILQDQFLDO LQVWUXPHQWV
FDQ EH WHVWHG E\ VROYLQJ IRU WKH IL[HG FRVW RI HGXFDWLRQ QHFHVVDU\ WR PDNH WKH LQYHVWRU
LQGLIIHUHQW EHWZHHQ WKH FDW ERQG DQG D FRPSDUDEOH ERQG1 7R WKH H[WHQW WKDW LVVXHV IHDWXUH
VLPLODU FKDUDFWHULVWLFV/ WKH FRVW RI HGXFDWLQJ RQHVHOI DERXW IXWXUH FDW ERQGV ZLOO VKULQN
RYHU WLPH1 7KLV FRVW LV QRW WKH VDPH DV WKH RQH DVVRFLDWHG ZLWK ZRUU\ VLQFH LW VKRXOG
GHFUHDVH DV OHDUQV PRUH DERXW WKH ERQG1 2QH ZD\ WR FRQWUDVW WKH WZR ZRXOG EH WR VHH LI
WKH UDWH RI UHWXUQV LQFUHDVHG DV WKH OHQJWK RI WLPH +7, WKH ERQG ZDV LQ IRUFH LQFUHDVHG1 ,I
WKLV LV WKH FDVH/ LW ZRXOG VXSSRUW D ZRUU\ WKHRU\1 ,I WKH UHTXLUHG UHWXUQ ZDV LQGHSHQGHQW RI
WLPH 7 WKHQ WKLV ZRXOG VXSSRUW WKH )L[HG &RVW RI (GXFDWLRQ WKHRU\1 %RWK IDFWRUV PD\
SOD\ D UROH1

61 &DQ &DW %RQGV %H 0DGH 0RUH $WWUDFWLYH WR ,QYHVWRUV E\ ([DPLQLQJ
WKH ,PSDFW RI 8QFHUWDLQW\"

2QH ZD\ WR PDNH FDW ERQGV ILQDQFLDOO\ PRUH DWWUDFWLYH LV WR VKRZ KRZ UREXVW WKH\
DUH XQGHU D ZLGH YDULHW\ RI UHDOLVWLF GLVDVWHU VFHQDULRV1 ,I WKH UHWXUQV RQ WKH LQYHVWPHQW
UHPDLQV KLJK HYHQ IRU ZRUVW FDVH VFHQDULRV/ WKHQ VRPH RI WKH FRQFHUQV ZLWK DPELJXLW\
DQG XQFHUWDLQW\ VKRXOG EH DOOD\HG1 ,Q WKLV VHFWLRQ ZH VKRZ WKH UREXVWQHVV RI FDW ERQGV IRU
D ZLGH YDULHW\ RI GLIIHUHQW VFHQDULRV LQ D 0RGHO &LW\ WKDW LV VXEMHFW WR SRVVLEOH GDPDJH
IURP KXUULFDQHV147 0RUH VSHFLILFDOO\/ ZH DQDO\]H WKH SHUIRUPDQFH RI FDW ERQGV +XVLQJ
6KDUSH UDWLRV DV D JXLGH, XQGHU D ZLGH EDQG RI XQFHUWDLQW\ UHJDUGLQJ WKH SUREDELOLW\ RI
FHUWDLQ HYHQWV RFFXUULQJ DV ZHOO DV WKH PDJQLWXGH RI WKH ORVVHV1

:H EHJLQ E\ FUHDWLQJ D K\SRWKHWLFDO LQVXUDQFH FRPSDQ\ ZKLFK SURYLGHV FRYHUDJH
WR UHVLGHQWLDO SURSHUW\ RZQHUV LQ WKH 0LDPL2'DGH &RXQW\ DUHD ZKLFK LV VXEMHFW WR
KXUULFDQHV1 $OO UHVLGHQWV ZRXOG OLNH WR SXUFKDVH LQVXUDQFH DJDLQVW ZLQG GDPDJH IURP
KXUULFDQHV DQG RWKHU VWRUPV/ EXW QRW HYHU\RQH FDQ REWDLQ FRYHUDJH1 1RQH RI WKH KRPHV
KDYH DGRSWHG PLWLJDWLRQ PHDVXUHV1 6LQFH WKH LQVXUHU LV FRQFHUQHG ZLWK WKH SRVVLELOLW\ RI
LQVROYHQF\/ LW PD\ OLPLW WKH DPRXQW RI FRYHUDJH LW SURYLGHV DQG VRPH SURSHUW\ RZQHUV
PD\ EH XQSURWHFWHG1 7DEOH 6 VKRZV WKH FRPSRVLWLRQ RI WKH LQVXUHU¶V ERRN RI EXVLQHVV LQ
WKH 0RGHO &LW\ DUHD

47 2XU PRGHO FLW\ LV EDVHG RQ GDWD IRU 0LDPL2'DGH &RXQW\ ZKLFK ZDV SURYLGHG WR XV E\ $SSOLHG ,QVXUDQFH
5HVHDUFK +$,5,1



;

7R HVWLPDWH WKH FRPSDQ\*V ORVV SRWHQWLDO IURP KXUULFDQHV/ ZH XVH &/$6,&¥
9HUVLRQ 41;1 VLPXODWLRQ VRIWZDUH GHYHORSHG E\ $SSOLHG ,QVXUDQFH 5HVHDUFK +$,5,1 7KH
$,5 KXUULFDQH PRGHO SHUIRUPV D 0RQWH &DUOR VLPXODWLRQ WKDW GUDZV XSRQ H[WHQVLYH
KLVWRULFDO PHWHRURORJLFDO GDWDEDVHV WR JHQHUDWH WKRXVDQGV RI K\SRWKHWLFDO VWRUPV148 7KH
ORVVHV IURP WKHVH VWRUPV FDQ EH VWRFKDVWLFDOO\ VXPPHG WR \LHOG D ORVV GLVWULEXWLRQ +)+/,  
3U^/RVV d /`, DQG WKH DVVRFLDWHG H[FHHGDQFH SUREDELOLW\ +(3, IXQFWLRQ +(3+/,  3U^/RVV
t /,  4 0 )+/,,1 7KH UHVXOWLQJ (3 FXUYH LV D IXQFWLRQ RI WKH KXUULFDQH HYHQWV/ QXPEHU
DQG W\SH RI SURSHUWLHV DQG WKHLU ORFDWLRQ UHODWLYH WR WKH KXUULFDQH HYHQWV/ DV ZHOO DV WKH
LQVXUDQFH DQG UHLQVXUDQFH SDUDPHWHUV1

'HVSLWH VFLHQWLILF DGYDQFHV LQ WKH PRGHOLQJ RI KXUULFDQHV WKHUH LV VWLOO
FRQVLGHUDEOH XQFHUWDLQW\ RQ WKH HVWLPDWHV RI WKH SUREDELOLWLHV DVVRFLDWHG ZLWK WKHVH
HYHQWV149 6LQFH WKH SUHVHQFH RI XQFHUWDLQW\ LV FOHDUO\ DQ LPSRUWDQW IDFWRU LQ DQ\
LQYHVWPHQW GHFLVLRQ/ ZH VHH KRZ XQFHUWDLQW\ LQ WKH $,5 PRGHO FDQ DIIHFW WKH YDOXDWLRQ RI
D FDW ERQG1

$V D UHIHUHQFH SRLQW IRU GHDOLQJ ZLWK XQFHUWDLQW\ ZH FRQVWUXFW D EDVH FDVH
VFHQDULR +%,1 7KLV VFHQDULR/ GHSLFWHG JUDSKLFDOO\ LQ )LJXUH 6/ UHSUHVHQWV WKH H[SHUWV¶
PHDQ HVWLPDWHV IRU DOO WKH SDUDPHWHUV LQ WKH 0RQWH &DUOR VLPXODWLRQ RI KXUULFDQHV1 7ZR
SDUDPHWHUV DUH YDULHG= KXUULFDQH ILOOLQJ UDWHV +), DQG YXOQHUDELOLW\ +9, WR FUHDWH KLJK ++,
DQG ORZ +/, HVWLPDWHV UHODWLYH WR WKH EDVH FDVH1 7KH YDOXHV RI + DQG / DUH GHWHUPLQHG VR
DV WR \LHOG D <3( FRQILGHQFH LQWHUYDO1 7KLV PHDQV WKDW KLJK DQG ORZ HVWLPDWHV ZLOO FRYHU
WKH WUXH HVWLPDWH RI WKH PRGHO SDUDPHWHU+V, ZLWK SUREDELOLW\ 1<314:

:H GHILQH D <3( FRQILGHQFH LQWHUYDO WR EH RQH ZKHUH WKHUH LV D 8( FKDQFH WKDW
WKH GDPDJH LV EHORZ / DQG D 8( FKDQFH WKDW WKH GDPDJH LV DERYH +1 ,Q RUGHU WR FUHDWH
VXFK D FRQILGHQFH LQWHUYDO ZLWK UHVSHFW WR ERWK SDUDPHWHUV ZH SURFHHG DV IROORZV1 7KH
8( OHYHO RI ) DQG 9 LV D SDLU RI YDOXHV RI WKH UHOHYDQW SDUDPHWHUV/ FDOO WKHP +I38/ Y38,/
VXFK WKDW WKHUH LV RQO\ D 8( FKDQFH WKDW WKH GDPDJH DVVRFLDWHG ZLWK WKH WUXH YDOXH RI ERWK
SDUDPHWHUV ZLOO EH OHVV WKDQ +I38/ Y38,1 $VVXPLQJ WKDW ) DQG 9 DUH LQGHSHQGHQWO\
GLVWULEXWHG/ WKH UHTXLUHG MRLQW SUREDELOLW\ LV4;=

+4, 3U^) ? I38 DQG 9 ? Y38`  3U^) ? I38`î 3U^9 ? Y38`  3138

48 6HH .HOOH\ DQG =HQJ +4<<9, IRU D FRPSOHWH GLVFXVVLRQ RI KXUULFDQH PRGHOLQJ1
490DMRU +4<<<, GLVFXVVHV XQFHUWDLQW\ LQ FDWDVWURSKH PRGHOV LQ GHWDLO1
4: + DQG / UHIHU WR WKH OHYHO RI ORVVHV/ QRW WR WKH DFWXDO KXUULFDQH ILOOLQJ UDWHV RU YXOQHUDELOLW\ UHODWLRQVKLSV1
+XUULFDQH ILOOLQJ UDWHV +), UHIHU WR WKH UDWH DW ZKLFK ZLQG VSHHGV GLVVLSDWH DIWHU D KXUULFDQH PDNHV ODQGIDOO1
9XOQHUDELOLW\ +9, UHODWLRQVKLSV HVWLPDWH WKH GDPDJH GRQH WR EXLOGLQJV DV D UHVXOW RI WKH KXUULFDQH1 7KHVH
WZR SDUDPHWHUV DQG WKH DVVXPSWLRQ RI LQGHSHQGHQFH ZHUH EDVHG RQ GLVFXVVLRQV ZLWK WKH 7HFKQLFDO
$GYLVRU\ &RPPLWWHH +7$&, RI WKH :KDUWRQ 0DQDJLQJ &DWDVWURSKLF 5LVN 3URMHFW1 7KH 7$& LV FRPSULVHG
RI LQGHSHQGHQW HQJLQHHUV/ SK\VLFDO DQG VRFLDO VFLHQWLILF H[SHUWV LQ YDULRXV DVSHFWV RI FDWDVWURSKH PRGHOLQJ1
4; 7KLV PHWKRGRORJ\ LV PRUH DSSURSULDWH IRU FRQVWUXFWLQJ MRLQW <3( FXUYHV ZLWK UHVSHFW WR XQFHUWDLQW\ LQ
IUHTXHQF\ DQG YXOQHUDELOLW\/ ZKLFK DUH VWDWLVWLFDOO\ LQGHSHQGHQW1 8QIRUWXQDWHO\/ WKLV DVVXPSWLRQ GRHV QRW
KROG IRU KXUULFDQH ILOOLQJ UDWHV DQG YXOQHUDELOLW\1 $,5 HVWLPDWHV WKDW WKLV YLRODWLRQ UHVXOWV LQ D FRQILGHQFH
LQWHUYDO RQ WKH RUGHU RI :8 0 ;3( UDWKHU WKDQ <3(1 6HH *URVVL/ .OHLQGRUIHU/ DQG .XQUHXWKHU +4<<<, IRU D
GLVFXVVLRQ RI XQFHUWDLQW\ LQ HDUWKTXDNH PRGHOLQJ1



<

7KHUH DUH/ RI FRXUVH/ DQ LQILQLWH QXPEHU RI ZD\V WR SLFN I38 DQG Y38 WR PDNH WKLV HTXDOLW\
WUXH1 :H GHFLGHG WR SLFN I38 DQG Y38 VR WKDW/ URXJKO\/ WKH VDPH PDUJLQDO SUREDELOLW\
ZRXOG KROG LQ +4,1 7KLV PHDQV WKDW I38 DQG Y38 DUH DUELWUDULO\ VHW VR WKDW

+5, 3U^) ? I38`  3U^9 ? Y38`  315569

7KH VDPH ORJLF DSSOLHV WR GHWHUPLQLQJ WKH <8( OHYHO1

7KH (3 IXQFWLRQV XQGHU WKHVH GLIIHUHQW VWDWHV RI WKH ZRUOG SURYLGH WKH IRXQGDWLRQ IRU
HYDOXDWLQJ WKH GHFLVLRQV PDGH E\ LQVXUHUV DQG LQYHVWRUV1 7KHVH (3 FXUYHV DUH GHSLFWHG LQ
)LJXUH 71

:H DVVXPH WKDW WKH LQVXUHU ZLOO SXUFKDVH UHLQVXUDQFH FRYHUDJH DV WKHLU ILUVW OD\HU
RI SURWHFWLRQ DQG WKHQ UHO\ RQ FDW ERQGV IRU WKH QH[W OD\HU1 7KRXJK WKH UHLQVXUDQFH
PDUNHW WRGD\ LV QRW DV FDSDFLW\ FRQVWUDLQHG DV LW KDV EHHQ LQ WKH SDVW/ DQ LQVXUHU PD\ VWLOO
FKRRVH WR UHVWULFW UHLQVXUDQFH FRYHUDJH IRU D QXPEHU RI UHDVRQV1 5HLQVXUDQFH SULFHV/
HYHQ LQ D %VRIW PDUNHW%/ FDQ VWLOO EH UHODWLYHO\ H[SHQVLYH DW KLJK OHYHOV RI UHWHQWLRQ DQG
WKHUH LV VWLOO D OLPLW WR FDSDFLW\ IRU DQ\ RQH FHGDQW/ SDUWLFXODUO\ LQ KLJK0ULVN DUHDV OLNH
0LDPL/ )/1 )XUWKHUPRUH/ WKH LQVXUHU PD\ EH FRQFHUQHG DERXW FUHGLW ULVN GXH WR WKH
SRVVLEOH LQVROYHQF\ RI WKH UHLQVXUHU DIWHU H[WUHPH HYHQWV1 )RU WKHVH UHDVRQV WKH LQVXUHU LV
DVVXPHG WR LVVXH D KXUULFDQH ERQG DV D VXEVWLWXWH IRU UHLQVXUDQFH DW KLJK OD\HUV1 7KH
WHUPV RI WKLV K\SRWKHWLFDO KXUULFDQH ERQG ZHUH GHWDLOHG LQ 7DEOH 41

)LJXUH 8 VKRZV WKH LPSDFW RI XQFHUWDLQW\ RQ $OSKD &RPSDQ\*V H[SHFWHG ORVVHV
ZKHQ RQO\ ) LV YDULHG/ ZKHQ RQO\ 9 LV YDULHG DQG ZKHQ ERWK ) DQG 9 DUH YDULHG1 :KLOH
ORVVHV IRU WKH KLJK FXUYH DUH RQO\ 43( JUHDWHU WKDQ ORVVHV IRU WKH ORZ FXUYH ZKHQ RQO\
WKH ILOOLQJ UDWHV +), DUH YDULHG/ GLIIHUHQFHV EHWZHHQ WKH KLJK DQG ORZ FXUYHV LQ WKH RWKHU
WZR VFHQDULRV DUH RQ WKH RUGHU RI 83(1 7KLV LQGLFDWHV WKDW WKH LPSDFW RI XQFHUWDLQW\ ZLWK
UHVSHFW WR ) LV UHODWLYHO\ PLQRU LQ UHODWLRQ WR WKH XQFHUWDLQW\ WKDW UHVXOWV IURP YDU\LQJ
YXOQHUDELOLW\ +9,1 2I FRXUVH/ WKHVH GLIIHUHQFHV UHODWH WR ORVVHV LQ DQ H[SHFWHG YDOXH VHQVH1
&DWDVWURSKH VHFXULW\ SULFLQJ LV PRUH FRQFHUQHG ZLWK ORVVHV WKDW RFFXU LQ WKH ULJKW WDLO RI
WKH GLVWULEXWLRQ1

7DEOH 7 LOOXVWUDWHV WKH LPSDFW RI XQFHUWDLQW\ RQ WKH FKDQFHV WKDW RQH ZLOO UHTXLUH
XVLQJ WKH FDW ERQG WR SD\ IRU VRPH RI WKH LQVXUHG ORVVHV H[SHULHQFHG E\ WKH $OSKD
&RPSDQ\1 :KLOH WKH SUREDELOLW\ RI H[FHHGLQJ WKH '7517<9 PLOOLRQ DWWDFKPHQW SRLQW LV
4( XQGHU WKH EDVH FDVH/ WKLV SUREDELOLW\ GURSV WR 1:4( IRU WKH ORZ FXUYH DQG LV 4167( IRU
WKH KLJKHU FXUYH1 :LGH FRQILGHQFH LQWHUYDOV DUH QRW VXUSULVLQJ LQ WKH ILHOG RI FDWDVWURSKH
PRGHOLQJ1 *URVVL/ .OHLQGRUIHU/ DQG .XQUHXWKHU +4<<<, XVH WKH 506 DQG (4( PRGHOV WR
SHUIRUP D VLPLODU WZR0SDUDPHWHU XQFHUWDLQW\ DQDO\VLV ZLWK UHVSHFW WR HDUWKTXDNH
PRGHOLQJ DQG ILQG WKDW WKH H[SHFWHG ORVVHV IURP WKH KLJK FXUYHV DUH PRUH WKDQ WULSOH
H[SHFWHG ORVVHV IURP WKH ORZ FXUYHV10DMRU +4<<<, PDNHV DVVXPSWLRQV DERXW IRXU VRXUFHV
RI XQFHUWDLQW\ LQ KXUULFDQH PRGHOV +VDPSOLQJ HUURU/ PRGHO VSHFLILFDWLRQ HUURU/
QRQVDPSOLQJ HUURU/ DQG SURFHVV ULVN, DQG ILQGV <3( FRQILGHQFH IDFWRUV LQ WKH UDQJH RI 617
WR 7 IRU GROODUV DQG 51: IRU SUREDELOLWLHV1
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,PSOLHG 5LVN $YHUVLRQ DQG 7KH ,PSDFW RI 8QFHUWDLQW\ RQ WKH 9DOXH RI D &DW %RQG

+RZ GRHV WKLV XQFHUWDLQW\ DIIHFW WKH UHODWLYH YDOXH RI FDW ERQGV DW FXUUHQW SULFHV"
7DEOH 8 VKRZV WKH UHODWLYH YDOXH RI WKH K\SRWKHWLFDO FDW ERQG LQ WKH SUHVHQFH RI
XQFHUWDLQW\1 )RU WKH FXUUHQW VSUHDG RI V 7(/ WKH H[SHFWHG UDWHV RI UHWXUQ UDQJH IURP
<147( +KLJK FXUYH, WR <18<( +ORZ FXUYH,1 (YHQ ZLWK D KLJK FXUYH WKH 6KDUSH UDWLR LV
3179/ ZKLFK LV FRQVLGHUDEO\ KLJKHU WKDQ DQ\ RI WKH FRPSDUDWLYH VSHFXODWLYH JUDGH ERQGV
GHSLFWHG LQ 7DEOH 5 DOWKRXJK WKHUH LV JUHDWHU FRPSDUDELOLW\ ZLWK WKH PRUH UHFHQW VSUHDGV1
7DEOHV 9 DQG : VKRZ WKDW WKH 6KDUSH UDWLRV DQG H[SHFWHG UDWHV RI UHWXUQ UHPDLQ KLJK HYHQ
DV ZH UHGXFH WKH VSUHDGV WR KDOI WKHLU FXUUHQW OHYHO1 7KXV ZKHQ V 5(/ WKH 6KDUSH UDWLR LV
VWLOO DW 3154 IRU D KLJK FXUYH1

:KDW GR WKHVH VSUHDGV LPSO\ DERXW WKH ULVN DYHUVLRQ RI LQYHVWRUV" 'LIIHUHQW
LQYHVWRU GHFLVLRQ UXOHV DQG XWLOLW\ IXQFWLRQV FDQ EH XVHG WR HYDOXDWH WKLV LVVXH1 ,Q ILQDQFLDO
HFRQRPLFV/ LW LV FRPPRQ WR DVVXPH WKDW DJHQWV IROORZ D WLPH0VHSDUDEOH SRZHU XWLOLW\
IXQFWLRQ/ VR WKDW

ZKHUH J LV WKH FRHIILFLHQW RI UHODWLYH ULVN DYHUVLRQ4<1 $V J DSSURDFKHV RQH/ WKLV XWLOLW\
IXQFWLRQ DSSURDFKHV WKH ORJ XWLOLW\ IXQFWLRQ

:H DVVXPH WKH DJHQW LQYHVWV 43( RI KLV LQLWLDO ZHDOWK LQ WKHVH ERQGV153 8VLQJ WKH
FHUWDLQW\ HTXLYDOHQFH PHWKRG/ ZH HOLFLW YDOXHV IRU WKH VSUHDG V VXFK WKDW WKH DJHQW LV
LQGLIIHUHQW EHWZHHQ WKH ERQG DQG WKH ULVN IUHH UDWH IRU JLYHQ YDOXHV RI JDPPD1 7KLV
DPRXQWV WR VROYLQJ WKH IROORZLQJ HTXDWLRQ IRU V

ZKHUH : UHSUHVHQWV WKH LQYHVWRU*V LQLWLDO ZHDOWK +<3( RI ZKLFK LV SXW LQ ULVN IUHH
VHFXULWLHV DQG 43( LQ FDW ERQGV,/ DQG ZKHUH ; LV FRPSXWHG IURP )LJXUH 5154

4< 7KH SRZHU XWLOLW\ IXQFWLRQ DOORZV XV WR DJJUHJDWH LQ D FRPSOHWH PDUNHW VHWWLQJ DOO DJHQWV LQWR D VLQJOH
UHSUHVHQWDWLYH LQYHVWRU ZLWK WKH VDPH XWLOLW\ IXQFWLRQ DV WKH LQGLYLGXDOV UHJDUGOHVV RI WKHLU ZHDOWK OHYHOV1
)RU D FRPSOHWH GLVFXVVLRQ RI SRZHU XWLOLW\ IXQFWLRQ DQG LWV LPSRUWDQW SURSHUWLHV FRQVXOW &DPSEHOO/ /R/ DQG
0DF.LQOD\ +4<<:,1
53:H YDULHG WKH IUDFWLRQ RI ZHDOWK LQYHVWHG LQ FDW ERQGV WR VHH KRZ VHQVLWLYH RXU UHVXOWV ZHUH WR DOWHUQDWLYH
VSHFLILFDWLRQV1 :KLOH WKH IUDFWLRQ FKRVHQ GRHV DIIHFW WKH DEVROXWH VSUHDGV GHPDQGHG RQ WKH YDULRXV ERQGV/
WKH UHODWLRQVKLS EHWZHHQ WKHVH VSUHDGV LV QRW DIIHFWHG DQG WKHUHIRUH QHLWKHU DUH RXU FRQFOXVLRQV1
54 7KH UHDGHU VKRXOG QRWH WKDW +6,/ ZKLOH VLPSOH LQ VWUXFWXUH/ LV TXLWH FRPSOLFDWHG WR FRPSXWH LQ SUDFWLFH1
'RLQJ VR UHTXLUHV FRPSOHWH NQRZOHGJH RI WKH ORVV GLVWULEXWLRQ IRU / DQG RI WKH UHFRYHU\ GLVWULEXWLRQ 51 ,Q
SUDFWLFH/ WKHUHIRUH/ FRPSXWLQJ WKH GLVWULEXWLRQ RI UHWXUQV RI PRQLHV LQYHVWHG LQ WKH FDW ERQG +LQ WKLV FDVH %
 14:;, UHTXLUHV VLPXODWLRQ1 7KLV LV WKH PDLQ VRXUFH RI FRPSOH[LW\ UHIHUUHG WR WKURXJKRXW WKLV SDSHU1
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7DEOH ; VKRZV WKDW D ULVN QHXWUDO LQYHVWRU ZRXOG GHPDQG D VSUHDG RI 85 EDVLV
SRLQWV XQGHU WKH EDVH FDVH VFHQDULR1 7KH UHTXLUHG VSUHDGV JUDGXDOO\ ZLGHQ IRU PRGHUDWH
OHYHOV RI ULVN DYHUVLRQ/ LQFUHDVLQJ PRUH GUDPDWLFDOO\ DV WKH DJHQW EHFRPHV YHU\ ULVN
DYHUVH1 7KH LPSOLHG FRHIILFLHQW RI UHODWLYH ULVN DYHUVLRQ IRU RXU K\SRWKHWLFDO FDW ERQG
XVLQJ WKH EDVH FXUYH LV RQ WKH RUGHU RI 73155 7KLV UHSUHVHQWV D 67; EDVLV SRLQW ULVN
SUHPLXP RQ DQ H[SHFWHG ORVV RI 85 EDVLV SRLQWV1 1RWLFH IRU WKH ORZ FXUYH/ HYHQ
H[WUHPHO\ ULVN DYHUVH LQYHVWRUV ZRXOG GHPDQG VSUHDGV ZHOO EHORZ WKH PDUNHW FOHDULQJ
VSUHDG RI 733 EDVLV SRLQWV1 )RU WKH KLJK FXUYH/ KRZHYHU/ WKH H[SHFWHG ORVV LV 57 EDVLV
SRLQWV KLJKHU WKDQ WKH EDVH FDVH1 7KLV 57 EDVLV SRLQW VSUHDG FDQ EH LQWHUSUHWHG DV DQ
XQFHUWDLQW\ SUHPLXP WKDW LQYHVWRUV ZRXOG GHPDQG LQ DGGLWLRQ WR WKH ULVN SUHPLXP1 7KLV
LPSOLHV WKDW ORZHU OHYHOV RI ULVN DYHUVLRQ DUH QHHGHG WR H[SODLQ WKH PDUNHW FOHDULQJ VSUHDG
ZKHQ WKH KLJK FXUYH LV XVHG1 ,Q WKLV FDVH/ WKH LPSOLHG FRHIILFLHQW RI UHODWLYH ULVN DYHUVLRQ
IRU DQ LQYHVWRU WR EH LQGLIIHUHQW EHWZHHQ D FDW ERQG ZLWK D VSUHDG RI 733 EDVLV SRLQWV +L1H1
V 7(, DQG D ULVN IUHH LQYHVWPHQW LV VWLOO UHODWLYHO\ ODUJH000DSSUR[LPDWHO\ 66 IRU WKLV
H[DPSOH156

,PSOLHG 5LVN $YHUVLRQ LQ WKH +LJK <LHOG 0DUNHW

+RZ GRHV WKH LPSOLHG ULVN DYHUVLRQ LQ WKH FDW ERQG PDUNHW FRPSDUH WR WKH LPSOLHG
ULVN DYHUVLRQ LQ WKH WUDGLWLRQDO KLJK \LHOG PDUNHW" 7R DQVZHU WKLV TXHVWLRQ/ ZH H[WHQG WKH
UHODWLYH YDOXH DQDO\VLV RI &DQDEDUUR HW DO +4<<;, GLVFXVVHG LQ 6HFWLRQ 51 8VLQJ HTXDWLRQ
+6,/ ZH FDOFXODWH WKH VSUHDGV UHTXLUHG IRU GLIIHUHQW OHYHOV RI ULVN DYHUVLRQ IRU WKH EDVH FDVH
VFHQDULR157 7KH KLJK \LHOG GHIDXOW SUREDELOLWLHV DQG UHFRYHU\ YDOXH SDUDPHWHUV DUH WDNHQ
IURP 0RRG\*V ,QYHVWRU 6HUYLFH +4<<;,1 5HFRYHU\ YDOXHV DUH DVVXPHG WR IROORZ D EHWD
GLVWULEXWLRQ158 /LNH &DQDEDUUR HW DO/ ZH FRQVLGHU WZR VHWV RI VSUHDGV1 7KHVH FRUUHVSRQG WR
PDUNHW FRQGLWLRQV EHIRUH WKH VXPPHU RI 4<<; +ORZ VSUHDG, DQG DIWHU WKH VXPPHU RI 4<<;
+KLJK VSUHDG,1

7DEOH < VKRZV WKH UHVXOWV RI WKLV DQDO\VLV1 $VLGH IURP WKH %D5/ VSUHDGV IRU
FRPSDUDEOH KLJK \LHOG ERQGV DUH FRQVLVWHQW ZLWK PRGHVW WR PRGHUDWH OHYHOV RI ULVN
DYHUVLRQ0 L1H1 EHORZ 53 HYHQ IRU KLJK VSUHDGV1 &DQDEDUUR HW DO QRWH WKDW WKH VKRUW WLPH
IUDPH XVHG WR FRPSXWH WKH GHIDXOW SUREDELOLWLHV/ WKRXJK LQGLFDWLYH RI WKH FXUUHQW UHJLPH/
PD\ UHVXOW LQ VWDWLVWLFDO IOXFWXDWLRQV IURP WKH ORQJ0WHUP DYHUDJH1 )RU H[DPSOH/ LQYHVWRUV
PD\ EHOLHYH WKDW %5 GHIDXOW UDWHV DUH ORZHU WKDQ 91:3(1 7KLV ZRXOG H[SODLQ ZK\ WKHVH

55 7KH FDW ERQG ZH DUH ORRNLQJ DW KDV D VSUHDG RI 733 EDVLV SRLQWV +L1H1 V 7(,1 ,QWHUSRODWLQJ EHWZHHQ
FRQVWDQW UHODWLYH ULVN DYHUVLRQ FRHIILFLHQWV RI 73 +ZKLFK LPSOLHV D 6:9 EDVLV SRLQW VSUHDG, DQG 78 +ZKLFK
LPSOLHV D 838 EDVLV SRLQW VSUHDG,/ WKH LPSOLHG ULVN DYHUVLRQ IRU 733 LV DSSUR[LPDWHO\ 741
56 ,Q WKLV FDVH D UHODWLYH ULVN DYHUVLRQ FRHIILFLHQW RI 63 LPSOLHV D 669 EDVLV SRLQW VSUHDG DQG 68 LPSOLHV D
783 EDVLV SRLQW VSUHDG1 ,QWHUSRODWLQJ EHWZHHQ WKHVH 5 YDOXHV IRU D 733 EDVLV SRLQW VSUHDG LPSOLHV D ULVN
DYHUVLRQ FRHIILFLHQW RI 651;1
57 ,Q WKLV FDVH/ ; LV WKH XQFHUWDLQ GROODU UHWXUQ RQ WKH KLJK \LHOG ERQG UDWKHU WKDQ WKH FDW ERQG1
580RRG\*V GHILQHV UHFRYHU\ YDOXHV DV WKH SHUFHQWDJH RI SDU YDOXH UHWXUQHG WR WKH ERQGKROGHUV1 7KLV
GHILQLWLRQ LV MXVWLILHG VLQFH/ LQ D EDQNUXSWF\ SURFHHGLQJ/ WKH LQYHVWRU KDV D FODLP RQ WKH SULQFLSDO EXW QRW WKH
FRXSRQ1 1RWH/ KRZHYHU/ WKDW D RQH SHULRG PRGHO GRHV QRW DFFRXQW IRU WKH SRVVLELOLW\ RI D TXDUWHUO\ RU
VHPLDQQXDO FRXSRQ SD\PHQW EHIRUH WKH GHIDXOW HYHQW1 7KXV RXU PRGHO VOLJKWO\ XQGHUHVWLPDWHV WKH UHFRYHU\
RQ WKH KLJK \LHOG ERQGV1

a
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LQYHVWRUV DSSHDU WR EH ULVN0VHHNLQJ LQ RXU PRGHO591 $Q DOWHUQDWLYH H[SODQDWLRQ LV WKDW
LQYHVWRUV DUH ZLOOLQJ WR SD\ DQ %LQVXUDQFH% SUHPLXP IRU ERQGV WKDW WKH\ IHHO DUH DWWUDFWLYH
IURP D SRUWIROLR KHGJLQJ VWDQGSRLQW1 )RU H[DPSOH/ DQ LQYHVWRU PD\ QHHG WR RIIVHW D ULVN
ZLWK D %6 ERQG1 ,Q WKLV FRQWH[W/ WKH LQYHVWRU LV FRQFHUQHG DERXW WKH SHUIRUPDQFH RI WKH
HQWLUH SRUWIROLR +L1H1 H[LVWLQJ DVVHWV SOXV WKH %6 KHGJLQJ LQVWUXPHQW, DQG PD\ QRW EH
LQWHUHVWHG LQ WKH SHUIRUPDQFH RI WKH KHGJLQJ LQVWUXPHQW E\ LWVHOI1 ,Q DQ\ HYHQW/ WKH OHYHOV
RI ULVN DYHUVLRQ LQ WKH KLJK \LHOG PDUNHW DUH QRW FRQVLVWHQW ZLWK REVHUYHG EHKDYLRU LQ WKH
FDW ERQG PDUNHW1

71 ([SODLQLQJ WKH 3X]]OH

:H QRZ UHYLVLW VRPH RI WKH UDWLRQDOH IRU KLJK FDW ERQG SULFHV LQ 6HFWLRQ 5 DQG WHVW
ZKHWKHU DQ\ RI WKHP FDQ H[SODLQ WKH SX]]OH1

)L[HG &RVW RI (GXFDWLRQ

$V ZLWK DQ\ QHZ PDUNHW/ DJHQWV PXVW LQYHVW WLPH DQG PRQH\ XS IURQW LQ RUGHU WR
HGXFDWH WKHPVHOYHV DERXW WKH OHJDO DQG WHFKQLFDO FRPSOH[LWLHV RI WKH FDW ERQG PDUNHW1
7KLV LQLWLDO VXQN FRVW LV QHFHVVDU\ EHIRUH WKH LQYHVWRU FDQ HYHQ PDNH D GHFLVLRQ RQ
ZKHWKHU RU QRW WR SXUFKDVH WKH ERQG1 6XFK D WUDQVDFWLRQ FRVW ZLOO GLPLQLVK WKH
DWWUDFWLYHQHVV RI WKH QHZ ERQG/ SHUKDSV WR WKH SRLQW ZKHUH WKH LQYHVWRU ZRXOG SUHIHU WR
VWD\ RXW RI WKH PDUNHW1 8VLQJ WKH FHUWDLQW\ HTXLYDOHQFH PHWKRG/ ZH VROYH IRU WKH IL[HG
FRVW WKDW ZRXOG OHDYH LQYHVWRUV LQGLIIHUHQW EHWZHHQ WKH FDW ERQG DQG WKH FRPSDUDEOH KLJK
\LHOG ERQGV IRU WKH EDVH FDVH VFHQDULR1 7DEOH 43 SUHVHQWV WKH UHVXOWV RI WKLV DQDO\VLV1 )RU
H[DPSOH/ DQ LQYHVWRU ZLWK D ULVN DYHUVLRQ FRHIILFLHQW RI 43 ZRXOG EH LQGLIIHUHQW EHWZHHQ
WKH FDW ERQG DQG D %4 ERQG LI KH WKRXJKW WKDW WKH FRVW RI HGXFDWLQJ KLPVHOI DERXW WKH FDW
ERQG ZDV '<5</4391

7KH IL[HG FRVWV ZLOO REYLRXVO\ YDU\ ZLWK WKH OHYHO RI ULVN DYHUVLRQ1 ,Q SDUWLFXODU/
ZH VHH WKDW/ ZLWK WKH H[FHSWLRQ RI WKH %D5 ERQG/ WKH IL[HG FRVW QHFHVVDU\ WR HTXDWH WKH
WZR PDUNHWV LQFUHDVHV DV WKH LQYHVWRU EHFRPHV PRUH ULVN DYHUVH1 7KLV UHVXOW LV QRW
VXUSULVLQJ1 1RWLFH WKDW DOO RI WKHVH ERQGV KDYH KLJKHU GHIDXOW SUREDELOLWLHV DQG KLJKHU
H[SHFWHG ORVVHV WKDQ WKH FDW ERQG1 $V DQ LQYHVWRU EHFRPHV PRUH DQG PRUH ULVN DYHUVH/ KH
ZLOO ZDQW WR DYRLG WKHVH ULVNLHU VHFXULWLHV1 7KXV WKH IL[HG FRVW VXEWUDFWHG IURP WKH %VDIHU%
FDW ERQG ZLOO EHFRPH YHU\ ODUJH LQ RUGHU WR OHDYH WKH LQYHVWRU LQGLIIHUHQW EHWZHHQ WKH WZR
ERQGV1

7KH UHDVRQ ZH VHH WKH RSSRVLWH HIIHFW ZLWK WKH %D5 ERQGV LV WKDW LW KDV D ORZHU
GHIDXOW SUREDELOLW\ DQG ORZHU H[SHFWHG ORVV WKDQ WKH FDW ERQG1 ,Q WKH ULVN QHXWUDO FDVH/
VROYLQJ IRU WKH IL[HG FRVW VLPSO\ DPRXQWV WR VXEWUDFWLQJ WKH H[SHFWHG YDOXH RI WKH WZR
ERQGV1 7KH FDW ERQG/ ZKLFK RIIHUV D JUHDWHU VSUHDG WKDQ WKH %D5 ERQG/ \LHOGV DQ H[WUD
'736/476 LQ H[SHFWHG YDOXH1 $V DQ LQYHVWRU EHFRPHV PRUH ULVN DYHUVH/ WKH DPRXQW
VXEWUDFWHG IURP WKH FDW ERQG ZLOO GHFUHDVH VLQFH WKH LQYHVWRU ZLOO EHJLQ WR SUHIHU WKH VDIHU
DVVHW GHVSLWH WKH ODUJH VSUHDG RI WKH FDW ERQG1 ,QWHUHVWLQJO\/ ZH VHH WKDW D VXIILFLHQWO\ ULVN

59 ,Q RWKHU ZRUGV/ WKLV ZRXOG H[SODLQ ZK\ WKH PDUNHW VSUHDG LV ORZHU WKDQ WKH VSUHDG WKDW RXU ULVN QHXWUDO
LQYHVWRU ZRXOG GHPDQG1
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DYHUVH LQYHVWRU +L1H1 ZLWK D ULVN DYHUVLRQ FRHIILFLHQW DERYH 69, ZRXOG DFWXDOO\ SUHIHU WKH
%D5 RXWULJKW/ GHVSLWH WKH FDW ERQG*V KLJKHU 6KDUSH UDWLR1

$VLGH IURP WKH %D5 UHVXOWV/ ZH ZRXOG H[SHFW WKDW WKH DFWXDO FRVW RI HGXFDWLQJ
RQHVHOI DERXW WKLV PDUNHW LV VXEVWDQWLDOO\ OHVV WKDQ PRVW RI WKH ILJXUHV LQ WKLV WDEOH1
1HYHUWKHOHVV/ WKHVH UHVXOWV XQGHUVFRUH DQ LPSRUWDQW SRLQW1 7KHUH LV D FOHDU GLVDGYDQWDJH
WR FRPSOH[ VWUXFWXUHV QRW RQO\ EHFDXVH RI WKH FRJQLWLYH OLPLWDWLRQV WKDW KLQGHU LQYHVWRU
GHFLVLRQ PDNLQJ +5RGH/ )LVFKKRII/ DQG )LVFKEHFN 4<<<,/ EXW DOVR EHFDXVH WKH FRVW RI
HGXFDWLQJ RQHVHOI DERXW WKH ERQG GLPLQLVKHV LWV ILQDQFLDO DWWUDFWLYHQHVV1 )XUWKHUPRUH/
WKHVH UHVXOWV VKRZ WKDW LW LV LQ WKH LQGXVWU\*V EHVW LQWHUHVW WR VWDQGDUGL]H FDW ERQG WHUPV DV
PXFK DV SRVVLEOH VR WKDW WKH LQYHVWRU*V IL[HG FRVW RI HGXFDWLRQ LV RQO\ VSHQW RQFH1

0\RSLF /RVV $YHUVLRQ DQG 5DQN 'HSHQGHQW ([SHFWHG 8WLOLW\ 7KHRU\

(FRQRPLF DQDO\VLV RI GHFLVLRQ PDNLQJ XQGHU XQFHUWDLQW\ KDV EHHQ GRPLQDWHG E\
H[SHFWHG XWLOLW\ +(8, WKHRU\1 ,Q UHFHQW \HDUV/ KRZHYHU/ WKHUH KDV EHHQ FRQVLGHUDEOH
HPSLULFDO HYLGHQFH VXJJHVWLQJ WKDW (8 EDVHG PRGHOV ODFN GHVFULSWLYH SRZHU GHVSLWH LWV
QRUPDWLYH ULJRU15: $OODLV +4<83, DQG (OOVEHUJ +4<94, LOOXVWUDWHG KRZ PRVW SHRSOH YLRODWH
(8*V LQGHSHQGHQFH D[LRP1 7YHUVN\ +4<9<, VKRZV WKDW SHRSOH YLRODWH WKH WUDQVLWLYLW\
D[LRP1 .DKQHPDQ DQG 7YHUVN\ +4<:<, GHPRQVWUDWH WKDW LQGLYLGXDOV WHQG WR EH ULVN
DYHUVH LQ JDLQ VLWXDWLRQV DQG ULVN SURQH LQ ORVV VLWXDWLRQV/ DQ DV\PPHWU\ WKH\ WHUP WKH
%UHIOHFWLRQ HIIHFW1% 7KH\ DOVR VXJJHVW WKDW WKHUH LV D WHQGHQF\ IRU LQGLYLGXDOV WR
RYHUZHLJKW UHODWLYHO\ ORZ SUREDELOLWLHV1 7KHVH LQFRQVLVWHQFLHV KDYH PRWLYDWHG WKH QHHG
IRU D QHZ FODVV RI PRGHOV EDVHG RQ JHQHUDOL]HG XWLOLW\ WKHRU\1

:H QRZ DSSO\ RQH RI WKHVH PRGHOV WR VHH LI LW EHWWHU H[SODLQV EHKDYLRU LQ WKH FDW
ERQG PDUNHW1 6SHFLILFDOO\/ ZH XWLOL]H WKH UDQN0GHSHQGHQW H[SHFWHG XWLOLW\ +5'(8, PRGHO
GHYHORSHG E\ 4XLJJLQ +4<;5,1 7KLV PRGHO KDV VRPH LPSRUWDQW SURSHUWLHV WKDW PDNH LW
PRUH FRQVLVWHQW ZLWK REVHUYHG EHKDYLRUDO SDWWHUQV1 )RU H[DPSOH/ WKH PRGHO SHUPLWV
QRQOLQHDU ZHLJKWLQJ RI FXPXODWLYH SUREDELOLWLHV ZKLFK HQDEOHV XV WR DFFRXQW IRU SHRSOH*V
WHQGHQF\ WR RYHUZHLJKW VPDOO SUREDELOLWLHV1 5DQN GHSHQGHQFH UHIHUV WR WKH QRWLRQ WKDW WKH
H[SHFWHG XWLOLW\ DVVRFLDWHG ZLWK RQH EUDQFK RI D ORWWHU\ GHSHQGV RQ KRZ LW UDQNV UHODWLYH
WR RWKHU EUDQFKHV1 ,Q RWKHU ZRUGV/ RQH EUDQFK FDQ RYHUVKDGRZ RU %LQWLPLGDWH% DQRWKHU
EUDQFK LQ 5'(8 WKHRU\ ZKHUHDV HDFK EUDQFK FRQWULEXWHV DGGLWLYHO\ WR RYHUDOO H[SHFWHG
XWLOLW\ LQ (8 WKHRU\1 7KH SRLQW KHUH LV WKDW WKH RYHUZHLJKWLQJ RI VPDOO SUREDELOLWLHV
VKRXOG RQO\ DSSO\ WR H[WUHPH HYHQWV DV RSSRVHG WR LQWHUPHGLDWH RXWFRPHV1 7KLV IHDWXUH LV
QHFHVVDU\ WR H[SODLQ WKH LQFRQVLVWHQFLHV UDLVHG E\ $OODLV DQG RWKHUV1

7KH 5'(8 IXQFWLRQ +4XLJJLQ 4<;5, LV JLYHQ E\

5: 6HH .OHLQGRUIHU/ .XQUHXWKHU/ DQG 6FKRHPDNHU +4<<6, IRU D VXUYH\ RI WKLV OLWHUDWXUH1
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ZKHUH S LV WKH FGI RI D UDQGRP YDULDEOH ; WDNLQJ YDOXHV [4 d [5 d « d [Q ZLWK
SUREDELOLWLHV S4/ S5/« / SQ DQG ZKHUH

ZLWK WKH ZHLJKWLQJ IXQFWLRQ K VDWLVI\LQJ K* ! 3/ K+3,  3/ DQG K+4,  41 7KH SDUWLFXODU %K%
XVHG KHUH LV GLVFXVVHG EHORZ1

)ROORZLQJ .DKQHPDQ DQG 7YHUVN\ +4<:<,/ ZH GHILQH WKH XWLOLW\ RI UHWXUQV VHSDUDWHO\ RYHU
JDLQV DQG ORVVHV

ZKHUH O LV WKH FRHIILFLHQW RI ORVV DYHUVLRQ ZKLFK WKH\ HVWLPDWH WR EH 51581 7KH\ HVWLPDWH
D DQG E WR EH 1;;1 ; LV WKH UHWXUQ RQ WKH ERQG LPSO\LQJ WKDW RXU UHIHUHQFH SRLQW LV WKH
DPRXQW RI WKH LQYHVWPHQW/ '69 PLOOLRQ1

7YHUVN\ DQG .DKQHPDQ +4<<5, KDYH DOVR VXJJHVWHG WKH IROORZLQJ RQH0SDUDPHWHU
SUREDELOLW\ ZHLJKWLQJ IXQFWLRQ

ZKHUH ] LV HVWLPDWHG WR EH 194 LQ WKH JDLQ GRPDLQ DQG 19< LQ WKH ORVV GRPDLQ15;

%HQDUW]L DQG 7KDOHU +4<<8, DSSO\ D VLPLODU PRGHO WR WKH HTXLW\ SUHPLXP SX]]OH1
7KH\ ILQG WKDW WKH REVHUYHG UHOXFWDQFH RI LQYHVWRUV WR KROG VWRFNV FDQ EH DWWULEXWHG WR D
FRPELQDWLRQ RI ORVV DYHUVLRQ DQG D VKRUW HYDOXDWLRQ SHULRG1 6SHFLILFDOO\/ WKH\ ILQG WKDW
LQYHVWRUV ZLOO SUHIHU WKH VDIHW\ RI ULVN IUHH ERQGV RYHU HTXLWLHV LI WKHLU WLPH KRUL]RQ LV RQH
\HDU RU OHVV1 :KLOH LW FDQQRW EH SURYHQ WKDW D VSHFLILF H[SODQDWLRQ LV FRUUHFW/ WKH\
FRQFOXGH WKDW WKH P\RSLF ORVV DYHUVLRQ K\SRWKHVLV LV D SODXVLEOH H[SODQDWLRQ IRU H[FHVV
SUHPLXPV LQ WKH HTXLW\ PDUNHW1

7DEOH 44 SUHVHQWV WKH UHVXOWV RI RXU 5'(8 DQDO\VLV1 $V H[SHFWHG/ WKH PRGHO
IDYRUV WKH ULVN IUHH LQYHVWPHQW RYHU DOO WKH ULVN\ DVVHWV1 :H DOVR ILQG WKDW/ XVLQJ WKLV
PRGHO/ WKH LQYHVWRU LV DOPRVW LQGLIIHUHQW EHWZHHQ WKH FDW ERQG DQG WKH %D5 ERQG1 ,Q IDFW/
LI WKH FRVW RI HGXFDWLRQ DVVRFLDWHG ZLWK WKH FDW ERQG H[FHHGHG '76/833/ WKHQ WKH LQYHVWRU
ZRXOG SUHIHU WKH KLJK \LHOG ERQG1 :H DOVR ILQG WKDW WKH LQYHVWRU ZRXOG FOHDUO\ SUHIHU
HLWKHU WKH FDW ERQG RU WKH %D5 ERQG WR WKH RWKHU VSHFXODWLYH JUDGH LQVWUXPHQWV1 ,Q IDFW/ DQ
LQYHVWRU ZRXOG QHYHU LQYHVW LQ WKH ULVNLHU %4/ %5/ DQG %6 ERQGV XQGHU WKLV PRGHO1

5; 1RWH WKDW LQ VWDQGDUG 5'(8 WKHRU\ ] LV FRQVWDQW DFURVV JDLQV DQG ORVVHV1
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7KH IDFW WKDW LQYHVWRUV LQ WKH KLJK \LHOG PDUNHW RQO\ KDYH D FODLP RQ WKHLU
SULQFLSDO LQ WKH HYHQW RI D GHIDXOW KHOSV H[SODLQ WKLV UHVXOW1 7KH PRGHO RYHUZHLJKWV WKH
FXPXODWLYH SUREDELOLW\ RI GHIDXOW DV ZHOO DV WKH VHYHULW\ RI WKH GHIDXOW IRU ERWK W\SHV RI
ERQGV1 7KLV \LHOGV D VHW RI QHJDWLYH XWLOLWLHV ZKRVH VXP PXVW WKHQ EH RIIVHW E\ WKH
SRVLWLYH XWLOLWLHV RI WKH QR GHIDXOW VWDWHV1 +RZHYHU/ VLQFH WKH UHWXUQ RQ WKH KLJK \LHOG
ERQGV LV H[SUHVVHG DV D IUDFWLRQ RI WKH SULQFLSDO/ HYHQ 433( UHFRYHU\ GRHV QRW H[FHHG WKH
UHIHUHQFH SRLQW RI '69 PLOOLRQ1 7KH RIIVHWWLQJ SRVLWLYH XWLOLW\ LV GHULYHG IURP WKH ORQH
HYHQW WKDW H[FHHGV WKH UHIHUHQFH SRLQW0 WKH QR GHIDXOW FDVH ZKRVH SUREDELOLW\ KDV EHHQ
XQGHUZHLJKWHG1 ,Q WKH FDVH RI RXU K\SRWKHWLFDO FDW ERQG/ WKH FRXSRQ LV JXDUDQWHHG HYHQ LI
WKH SULQFLSDO LV HQWLUHO\ ORVW1 7KLV \LHOGV D VHW RI LQWHUPHGLDWH SRVLWLYH XWLOLW\ RXWFRPHV
UHVXOWLQJ IURP KXUULFDQHV WKDW H[FHHG WKH DWWDFKPHQW SRLQW EXW QRW E\ PRUH WKDQ WKH
FRXSRQ SD\PHQW1

2I FRXUVH WKH PDLQ UHDVRQ IRU WKH XQDWWUDFWLYHQHVV RI WKHVH VSHFXODWLYH JUDGH
ERQGV XQGHU WKLV PRGHO LV WKH UHODWLYHO\ KLJK OHYHO RI GHIDXOW SUREDELOLWLHV DQG H[SHFWHG
ORVVHV UHODWLYH WR WKH FDW ERQG DQG WKH %D5 ERQG1 7KXV WKH 5'(8 PRGHO H[SODLQV WKH
SX]]OLQJ H[FHVV VSUHDGV RQ WKH FDW ERQG UHODWLYH WR WKH ULVN IUHH UDWH/ WKRXJK LW GRHV QRW
DFFRXQW IRU WKH ZLGH VSUHDG GLIIHUHQWLDO EHWZHHQ FDW ERQGV DQG WKH FRPSDUDEOH KLJK \LHOG
ERQGV1 :H DOVR VHH WKDW LQFRUSRUDWLQJ UHDVRQDEOH IL[HG FRVWV RI HGXFDWLRQ LQWR WKH PRGHO
ZLOO OHDYH WKH LQYHVWRU LQGLIIHUHQW EHWZHHQ WKH FDW ERQG DQG OHVV VSHFXODWLYH JUDGH ERQGV1

$PELJXLW\ $YHUVLRQ DQG &RPSDUDWLYH ,JQRUDQFH

)R[ DQG 7YHUVN\ +4<<8, VKRZ WKDW WKLV DPELJXLW\ DYHUVLRQ WUDQVODWHV LQWR
VWDWLVWLFDOO\ VLJQLILFDQW SULFLQJ GLVFUHSDQFLHV EHWZHHQ VLPLODU W\SHV RI EHWV1 ,Q D VHULHV RI
H[SHULPHQWV/ WKH\ ILQG WKDW SHRSOH DUH ZLOOLQJ WR SD\ FRQVLGHUDEO\ PRUH IRU IDPLOLDU EHWV
WKDQ XQIDPLOLDU EHWV LQ WKH VDPH VHWWLQJ1 +RZHYHU/ ZKHQ FRQVLGHUHG LQ LVRODWLRQ/ WKH
SULFH RI WKH FOHDU EHW DQG YDJXH EHW DUH VWDWLVWLFDOO\ LQGLVWLQJXLVKDEOH IURP HDFK RWKHU1
7KH\ SURSRVH WKDW %SHRSOH*V FRQILGHQFH LV XQGHUPLQHG ZKHQ WKH\ FRQWUDVW WKHLU OLPLWHG
NQRZOHGJH DERXW DQ HYHQW ZLWK WKHLU VXSHULRU NQRZOHGJH DERXW DQRWKHU HYHQW/ RU ZKHQ
WKH\ FRPSDUH WKHPVHOYHV ZLWK PRUH NQRZOHGJHDEOH LQGLYLGXDOV1% ,I WUXH/ WKLV LGHD FDQ
HDVLO\ EH H[WHQGHG WR WKH FDW ERQG PDUNHW ZKHUH LQVWLWXWLRQDO LQYHVWRUV PLJKW FRPSDUH
WKHLU OLPLWHG NQRZOHGJH RI FDWDVWURSKLF ULVN PRGHOLQJ WR WKHLU +SHUFHLYHG, H[SHUWLVH LQ WKH
KLJK \LHOG PDUNHW RU ZLWK WKH VXSHULRU NQRZOHGJH RI WKH LQVXUHUV FHGLQJ WKH ULVN +WKH
DV\PPHWULF LQIRUPDWLRQ SUREOHP1,

7KHVH LGHDV DUH LOOXVWUDWHG E\ ORRNLQJ DW WKH EHKDYLRU RI LQVXUDQFH XQGHUZULWHUV
ZKR GHPDQG D PXFK KLJKHU SUHPLXP LI WKH\ DUH XQFHUWDLQ RU DPELJXRXV DERXW WKH
FDWDVWURSKLF ULVN DV VKRZQ LQ 7DEOH 451 +.XQUHXWKHU HW DO 4<<8,1 :KDW VSUHDG ZRXOG
LQYHVWRUV GHPDQG RQ D FDW ERQG LI WKH\ H[KLELWHG WKHVH VDPH SUHIHUHQFHV DV XQGHUZULWHUV
IRU FOHDU EHWV RYHU YDJXH EHWV" 7DEOH 46 LQGLFDWHV WKDW/ LQ PDQ\ FDVHV/ WKH LQYHVWRUV
ZRXOG GHPDQG SUHPLXPV LQ H[FHVV RI WKH FXUUHQW PDUNHW VSUHDG RI 733 EDVLV SRLQWV15<
&ROXPQV 4 +$S/ /, DQG 5 +S/ 8/, VKRZ WKH UHWXUQV WKDW LQYHVWRUV ZRXOG GHPDQG RQ FDW
ERQGV LI WKH\ ZHUH DPELJXRXV DERXW HLWKHU SUREDELOLWLHV RU ORVVHV/ UHVSHFWLYHO\/ IRU D '43

5< 7KLV DQDO\VLV DVVXPHV WKDW WKH LQYHVWRU LV RQO\ ORRNLQJ DW WKH H[SHFWHG UHWXUQ DQG GRHV QRW FRQVLGHU WKH
YDULDQFH RI UHWXUQV1 7KH FDW ERQG KDV D ORZHU VWDQGDUG GHYLDWLRQ RI UHWXUQ WKDQ WKH RWKHU ERQGV +H[FHSW WKH
%D5, EXW LQYHVWRUV KHUH DVVXPH WKDW WKH ULVNV DUH HTXLYDOHQW EHFDXVH RI DPELJXLW\1
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PLOOLRQ EHW RQ D 4( SUREDELOLW\ RI GHIDXOW1 7KH DPELJXLW\ DYHUVLRQ EHFRPHV HVSHFLDOO\
DSSDUHQW ZKHQ LQYHVWRUV DUH XQFOHDU DERXW ERWK WKH SUREDELOLWLHV DQG ORVVHV1 7KH FROXPQ
+$S/ 8/, VKRZV WKH UHWXUQV WKDW LQYHVWRUV ZRXOG GHPDQG ZKHQ WKH\ DUH DPELJXRXV DERXW
ERWK SUREDELOLWLHV DQG ORVVHV1 )RU H[DPSOH/ WKHVH LQYHVWRUV ZRXOG GHPDQG 4176 WLPHV WKH
H[SHFWHG UHWXUQ WKH\ FRXOG HDUQ RQ FRPSDUDEOH LQVWUXPHQWV1 7KXV WKH\ ZRXOG UHTXLUH
VSUHDGV RI 81<4(/ 7193(/ 71;3(/ DQG 51<4( DERYH /,%25 RQ WKH FDW ERQG ZKHQ
FRPSDULQJ WKHP DJDLQVW WKH %D5/ %D6/ %4/ DQG %5 ERQGV/ UHVSHFWLYHO\1 7KH QHJDWLYH
UHTXLUHG VSUHDGV LQ WKH %6 VHFWLRQ LQGLFDWH WKDW LQYHVWRUV ZRXOG SUHIHU WKH FDW ERQG
GHVSLWH WKH DPELJXLW\1 1HYHUWKHOHVV/ WKLV H[SHULPHQWDO HYLGHQFH LV FRQVLVWHQW ZLWK
REVHUYHG EHKDYLRU LQ WKH FDW ERQG PDUNHW1 7KDW LV QRW WR VD\/ KRZHYHU/ WKDW VXFK
DPELJXLW\ DYHUVLRQ LV MXVWLILHG/ SDUWLFXODUO\ LQ OLJKW RI RXU UHVXOWV LQ 6HFWLRQ 61

81 &RQFOXVLRQV

7KH DSSHDO RI FDW ERQGV KDV EHHQ ZHOO GRFXPHQWHG DQG LV IXUWKHU FRQILUPHG ZLWK
WKLV DQDO\VLV RI 0LDPL2'DGH &RXQW\1 :LWK KLJK VSUHDGV WKDW DUH XQFRUUHODWHG ZLWK WKH
PDUNHW/ WKHVH QHZ ILQDQFLDO LQVWUXPHQWV RIIHU LQYHVWRUV D XQLTXH RSSRUWXQLW\ WR HQKDQFH
WKHLU SRUWIROLRV1 ,Q IDFW/ VSUHDGV LQ WKLV PDUNHW DUH WRR KLJK WR EH H[SODLQHG E\ VWDQGDUG
ILQDQFLDO WKHRU\/ JLYLQJ ULVH WR DQRWKHU DVVHW SULFLQJ SX]]OH ZKLFK FDQQRW EH IXOO\
H[SODLQHG E\ LQYHVWRU ULVN DYHUVLRQ1 7KLV SDSHU VXJJHVWV WKDW WKH KLJK VSUHDGV DUH QRW MXVW
D FRQVHTXHQFH RI LQYHVWRU XQIDPLOLDULW\ ZLWK D QHZ DVVHW EXW LQVWHDG VLJQDO VRPH GHHSHU
LVVXHV WKDW QHHG WR EH UHVROYHG EHIRUH WKH FDW ERQG PDUNHW FDQ IXOO\ GHYHORS1 ,Q
SDUWLFXODU/ ZH VKRZ WKDW DPELJXLW\ DYHUVLRQ/ P\RSLF ORVV DYHUVLRQ/ DQG IL[HG FRVWV RI
HGXFDWLRQ FDQ DFFRXQW IRU WKH UHOXFWDQFH RI LQVWLWXWLRQDO LQYHVWRUV WR HQWHU WKLV PDUNHW1
:RUU\ DV WR WKH LPSDFW RI D FDWDVWURSKLF ORVV RQ WKH SHUIRUPDQFH RI WKH FDW ERQGV PD\ EH
DQ DGGLWLRQDO IDFWRU WR FRQVLGHU1

,QYHVWRUV ZLOO EH DEOH WR RYHUFRPH WKHVH REVWDFOHV RQO\ DIWHU WKH\ DUH FRPIRUWDEOH
ZLWK ERWK WKH FRPSOH[LW\ DQG XQFHUWDLQW\ RI WKH FDW ERQG PDUNHW1 ,VVXHUV FDQ DGGUHVV WKH
IRUPHU E\ VWDQGDUGL]LQJ D VLPSOH VWUXFWXUH RI WHUPV VR WKDW WKH LQYHVWRU*V IL[HG FRVW RI
HGXFDWLRQ RQ WKHLU ILUVW FDW ERQG ZLOO QRW UHTXLUH WKHP WR LQFXU DGGLWLRQDO KLJK FRVWV ZKHQ
HYDOXDWLQJ IXWXUH LVVXHV1 4XDQWLI\LQJ DQG UHGXFLQJ SULFLQJ XQFHUWDLQW\ FDQ KHOS LQYHVWRUV
RYHUFRPH WKHLU DYHUVLRQ WR DPELJXLW\1 2XU VLPXODWLRQV VKRXOG HQDEOH LQYHVWRUV WR EHWWHU
XQGHUVWDQG ZK\ FDW ERQGV DUH DQ DWWUDFWLYH LQYHVWPHQW GHVSLWH WKH XQFHUWDLQW\ DVVRFLDWHG
ZLWK ULVNV IURP QDWXUDO GLVDVWHU1 7KLV XQGHUVWDQGLQJ PD\ OHDG WR DQ LQFUHDVH LQ WKH
GHPDQG IRU WKHVH LQVWUXPHQWV DQG UHVXOW LQ D UHGXFWLRQ RI IXWXUH SULFHV1



4:

5HIHUHQFHV

$,5$& 4<;9 &DWDVWURSKLF /RVVHV= +RZ WKH ,QVXUDQFH ,QGXVWU\ :RXOG +DQGOH 7ZR ':
%LOOLRQ +XUULFDQHV +2DN %URRN/ ,OO= $OO0LQGXVWU\ 5HVHDUFK $GYLVRU\ &RXQFLO,1

$OODLV/ 01 +4<86, ³/H FRPSRUWHPHQW GH O¶KRPPH UDWLRQQHO GHYDQWOH ULVTXH= &ULWLTXH GHV
SRVWXODWHV HW D[LRPV GH O¶pFROH DPHULFDQH´ (FRQRPHWULFD 54= 8360879

%DVDN/ 61 DQG 6KDSLUR/ $1 +4<<;, ³9DOXH0DW05LVN %DVHG 0DQDJHPHQW= 2SWLPDO 3ROLFLHV
DQG $VVHW 3ULFHV´ :RUNLQJ 3DSHU

%HQDUW]L/ 61 DQG 7KDOHU/ 51 +4<<8, ³0\RSLF /RVV $YHUVLRQ DQG WKH (TXLW\ 3UHPLXP
3X]]OH´ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV 443= :60<5

&DPHUHU/ &1)1 DQG :HEHU/ 01 +4<<5, ³5HFHQW 'HYHORSPHQWV LQ 0RGHOOLQJ 3UHIHUHQFHV=
8QFHUWDLQW\ DQG $PELJXLW\´ -RXUQDO RI 5LVN DQG 8QFHUWDLQW\ 8= 65806:3

&DPSEHOO/ -1<1/ /R/ $1:1 DQG 0DF.LQOD\/ $1&1 +4<<:, 7KH (FRQRPHWULFV RI )LQDQFLDO
0DUNHWV +3ULQFHWRQ/ 1-= 3ULQFHWRQ 8QLYHUVLW\ 3UHVV,

&DQDEDUUR/ (1/ )LQNHPHLHU/ 01/ $QGHUVRQ/ 51 DQG %HQGLPHUDG/ )1 +4<<;, ³$QDO\]LQJ
,QVXUDQFH0/LQNHG 6HFXULWLHV´ +1HZ <RUN= *ROGPDQ 6DFKV ) &R1, +2FWREHU,

&XPPLQV/ -1 DQG 'RKHUW\/ 11 +4<<:, ³&DQ ,QVXUHUV 3D\ IRU WKH µ%LJ 2QH"¶ 0HDVXULQJ
WKH &DSDFLW\ RI DQ ,QVXUDQFH 0DUNHW WR 5HVSRQG WR &DWDVWURSKLF /RVVHV´ :RUNLQJ 3DSHU0
7KH :KDUWRQ 6FKRRO/ 8QLYHUVLW\ RI 3HQQV\OYDQLD

'HJHRUJH/ )1/ 3DWHO/ -1 DQG =HFNKDXVHU/ 51 +4<<<, ³(DUQLQJV 0DQDJHPHQW WR ([FHHG
7KUHVKROGV´ -RXUQDO RI %XVLQHVV :5+4,

'RQJ/ :1/ 6KDK/ +1/ :RQJ/ )1 +4<<9, ³$ 5DWLRQDO $SSURDFK WR 3ULFLQJ RI &DWDVWURSKH
,QVXUDQFH´ -RXUQDO RI 5LVN DQG 8QFHUWDLQW\ 45= 534054;

(OOVEHUJ/ '1 +4<94, ³5LVN/ $PELJXLW\/ DQG WKH 6DYDJH $[LRPV´ 4XDUWHUO\ -RXUQDO RI
(FRQRPLFV :8=976099<

)R[/ &151 DQG 7YHUVN\/ $1 +4<<8, ³$PELJXLW\ $YHUVLRQ DQG &RPSDUDWLYH ,JQRUDQFH´
7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV +$XJXVW,

)URRW/ .1$1 +4<<:, ³7KH /LPLWHG )LQDQFLQJ RI &DWDVWURSKH 5LVN= $Q 2YHUYLHZ´ 1%(5
:RUNLQJ 3DSHU 9358

)URRW/ .1$1/ 0XUSK\/ %161/ 6WHUQ/ $1%1 DQG 8VKHU/ 61(1 +4<<8, 7KH (PHUJLQJ $VVHW
&ODVV= ,QVXUDQFH 5LVN +1HZ <RUN= *X\ &DUSHQWHU ) &R, +-XO\,

*QHH]\/ 81/ DQG 3RWWHUV/ -1 +4<<:, %$Q ([SHULPHQW RQ 5LVN 7DNLQJ DQG (YDOXDWLRQ
3HULRGV% 7KH 4XDUWHUO\ -RXUQDO RI (FRQRPLFV +0D\,



4;

*URVVL/ 31/ .OHLQGRUIHU/ 3 DQG .XQUHXWKHU/ +1 +4<<<, ³7KH ,PSDFW RI 8QFHUWDLQW\ LQ
0DQDJLQJ &DWDVWURSKLF (DUWKTXDNH 5LVN= 7KH &DVH RI 6HLVPLF +D]DUG DQG 6WUXFWXUDO
9XOQHUDELOLW\´ :RUNLQJ 3DSHU0 7KH :KDUWRQ 6FKRRO/ 8QLYHUVLW\ RI 3HQQV\OYDQLD

,QVXUDQFH 6HUYLFHV 2IILFH +4<<9, ³0DQDJLQJ &DWDVWURSKLF 5LVN +1HZ <RUN/ 11<1=
,QVXUDQFH 6HUYLFHV 2IILFH,

,QVXUDQFH 6HUYLFHV 2IILFH +4<<<, ³)LQDQFLQJ &DWDVWURSKH 5LVN= &DSLWDO 0DUNHW
6ROXWLRQV´ +1HZ <RUN/ 11<1= ,QVXUDQFH 6HUYLFHV 2IILFH,

,QVXUDQFH 6HUYLFHV 2IILFH/ ,QF1 DQG 5LVN 0DQDJHPHQW 6ROXWLRQV +4<<8, ³&DWDVWURSKH
5LVN= $ 1DWLRQDO $QDO\VLV RI (DUWKTXDNH DQG +XUULFDQH /RVVHV WR WKH ,QVXUDQFH ,QGXVWU\´
+1HZ <RUN/ 11<1, +PLPHR,

.DKQHPDQ/ '1 DQG 7YHUVN\/ $1 +4<:<, ³3URVSHFW 7KHRU\= $Q $QDO\VLV RI 'HFLVLRQ 8QGHU
5LVN´ (FRQRPHWULFD 7:= 59605<4 +0DUFK,

.DKQHPDQ/ '1 DQG 7YHUVN\/ $1 +4<<5, ³$GYDQFHV LQ 3URVSHFW 7KHRU\= &XPXODWLYH
5HSUHVHQWDWLRQ RI 8QFHUWDLQW\´ -RXUQDO RI 5LVN DQG 8QFHUWDLQW\ 8= 5<:0656

.HOO\/ 31-1 DQG =HQJ/ /1 +4<<9, ³,PSOLFDWLRQV IRU &DWDVWURSKH 0RGHOLQJ :LWKLQ WKH
&RPPHUFLDO +LJKO\ 3URWHFWHG 5LVN 3URSHUW\ ,QVXUDQFH ,QGXVWU\´ 3DSHU SUHVHQWHG DW WKH
$&, &RQIHUHQFH IRU &DWDVWURSKLF 5HLQVXUDQFH/ 1HZ <RUN/ 11<1 +1RYHPEHU :,

.OHLQGRUIHU/ 3DXO DQG .XQUHXWKHU/ +RZDUG +4<<<, ³&KDOOHQJHV )DFLQJ WKH ,QVXUDQFH
,QGXVWU\ LQ 0DQDJLQJ &DWDVWURSKLF 5LVNV´ LQ .HQQHWK )URRW +HG1, 7KH )LQDQFLQJ RI
3URSHUW\2&DVXDOW\ 5LVNV +&KLFDJR= 8QLYHUVLW\ RI &KLFDJR 3UHVV,1

.OHLQGRUIHU/ 31/ .XQUHXWKHU +1 DQG 6FKRHPDNHU 31 +4<<6, 'HFLVLRQ 6FLHQFHV= $Q
,QWHJUDWLYH 3HUVSHFWLYH +1HZ <RUN= &DPEULGJH 8QLYHUVLW\ 3UHVV,

.XQUHXWKHU/ +1/ 0HV]DURV/ -1 +RJDUWK/ 51 DQG 6SUDQFD/ 01 +4<<8, ³$PELJXLW\ DQG
8QGHUZULWHU 'HFLVLRQ 3URFHVVHV´ -RXUQDO RI (FRQRPLF %HKDYLRU DQG 2UJDQL]DWLRQ 59=
66:0685

/LW]HQEHUJHU/ 51/ %HDJOHKROH/ '1 DQG 5H\QROGV/ &1 +4<<9, ³$VVHVVLQJ &DWDVWURSKH0
5HLQVXUDQFH0/LQNHG 6HFXULWLHV DV D 1HZ $VVHW &ODVV´ +1HZ <RUN= *ROGPDQ 6DFKV )
&R1, +-XO\,

0DMRU/ -1$1 +4<<<, ³8QFHUWDLQW\ LQ &DWDVWURSKH 0RGHOV= +RZ %DG ,V ,W"´ )LQDQFLQJ 5LVN
DQG 5HLQVXUDQFH +0DUFK,

0DQNLZ/ 11*1 DQG =HOGHV/ 61 +4<<4, ³7KH &RQVXPSWLRQ RI 6WRFNKROGHUV DQG
1RQVWRFNKROGHUV´ -RXUQDO RI )LQDQFLDO (FRQRPLFV 5<= <:0445



4<

0HKUD/ 51 DQG 3UHVFRWW/ (1&1 +4<;8, ³7KH (TXLW\ 3UHPLXP 3X]]OH´ -RXUQDO RI 0RQHWDU\
(FRQRPLFV 48= 4780494

0LOOHU/ '1 +4<<;, ³8QFHUWDLQW\ LQ +XUULFDQH 5LVN 0RGHOLQJ= $VVHVVPHQW DQG ,PSOLFDWLRQV
IRU 6HFXULWL]DWLRQ´ 4<<< 'LVFXVVLRQ 3DSHUV RQ 6HFXULWL]DWLRQ RI 5LVN/ $UOLQJWRQ/ 9$=
&DVXDOW\ $FWXDULDO 6RFLHW\

0RRG\¶V ,QYHVWRUV 6HUYLFH ,QF1 +4<<;, +LVWRULFDO 'HIDXOW 5DWHV RI &RUSRUDWH %RQG
,VVXHUV/ 4<5304<<:

0RRUH/ -1)1 +4<<;, ³7DLO (VWLPDWLRQ DQG &DWDVWURSKH 6HFXULW\ 3ULFLQJ= &DQ :H 7HOO :KDW
7DUJHW :H +LW ,I :H $UH 6KRRWLQJ LQ WKH 'DUN´ 7KH :KDUWRQ 6FKRRO/ 8QLYHUVLW\ RI
3HQQV\OYDQLD +GUDIW,

3DOP/ 51 +4<<8, (DUWKTXDNH ,QVXUDQFH= $ /RQJLWXGLQDO 6WXG\ RI &DOLIRUQLD +RPHRZQHUV
+%RXOGHU=:HVWYLHZ 3UHVV,

3HQDOYD0=XDVWL/ -1 +4<<:, ³7KH 7KHRU\ RI )LQDQFLDO ,QVXUDQFH ZLWK DQ $SSOLFDWLRQ WR
(DUWKTXDNHV DQG &DWDVWURSKH %RQGV´ 8QSXEOLVKHG GRFWRUDO GLVVHUWDWLRQ/ 8QLYHUVLW\ RI
&DOLIRUQLD/ /RV $QJHOHV

4XLJJLQ/ -1 +4<;5, ³$ 7KHRU\ RI $QWLFLSDWHG 8WLOLW\´ -RXUQDO RI (FRQRPLF %HKDYLRU DQG
2UJDQL]DWLRQ 6= 6560676

5RGH/ '1/ )LVFKKRII/ %1 DQG )LVFKEHFN/ 31 +4<<<, ³&DWDVWURSKLF 5LVN DQG 6HFXULWLHV
'HVLJQ´ 3DSHU SUHVHQWHG DW WKH 1%(5¶V ,QVXUDQFH 3URMHFW &RQIHUHQFH +)HEUXDU\ ;,

6DULQ/ 51.1 DQG :HEHU/01 +4<<6, ³(IIHFWV RI $PELJXLW\ LQ 0DUNHW ([SHULPHQWV´ 7KHRU\
DQG 'HFLVLRQ 6<= 9350948

6ORYLF/ 31 +4<;:, ³3HUFHSWLRQ RI 5LVN´ 6FLHQFH 569=5;30;81

7YHUVN\/ $1 +4<9<, ³,QWUDQVLWLYLW\ RI 3UHIHUHQFHV´ 3V\FKRORJLFDO 5HYLHZ :9= 6407;

9DOHU\/ 11 +4<<8, ³)HDU RI 7UHPEOLQJ´ 7KH (FRQRPLVW 44 +$SULO 55,

YRQ 1HXPDQQ/ -1 DQG 0RUJHQVWHUQ/ 21 +4<77, 7KHRU\ RI *DPHV DQG (FRQRPLF %HKDYLRU
+1HZ <RUN= -RKQ :LOH\, 5QG HG1 +4<7:,



)LJXUH 4= ,QVXUHG &DWDVWURSKH /RVVHV/ 4<7< ± 4<<: +LQ 4<<: GROODUV,

3

8

43

48

53

58

63

7< 84 86 88 8: 8< 94 96 98 9: 9< :4 :6 :8 :: :< ;4 ;6 ;8 ;: ;< <4 <6 <8 <:

' ELOOLRQV

6RXUFH= ,QVXUDQFH 6HUYLFHV 2IILFH



)LJXUH 5

9DOXLQJ &DWDVWURSKH /LQNHG 6HFXULWLHV 8VLQJ D 2QH 3HULRG %LQRPLDO 0RGHO4

T

+4 0 T,

ZKHUH=
x

a; LV WKH VWRFKDVWLF GROODU DPRXQW UHFHLYHG DW HQG RI
SHULRG

x
a/ LV WKH VWRFKDVWLF ORVV DPRXQW H[SHULHQFHG E\ WKH
LQVXUHU

x /3 LV WKH DWWDFKPHQW SRLQW
x /4 LV WKH H[KDXVWLRQ SRLQW
x T LV WKH SUREDELOLW\ RI H[FHHGLQJ WKH DWWDFKPHQW SRLQW/ /3
x

a5 LV WKH VWRFKDVWLF UHFRYHU\ YDOXH LI
a/ ! /3

x U LV ULVN IUHH LQWHUHVW UDWH +U  1388,
x V LV WKH SURPLVHG VSUHDG +V  137,

4 %$QDO\]LQJ ,QVXUDQFH0/LQNHG 6HFXULWLHV%/ (GXDUGR &DQDEDUUR/0DUNXV )LQNHPHLHU/ 5LFKDUG $QGHUVRQ/
DQG )RXDG %HQGLPHUDG +*ROGPDQ 6DFKV )L[HG ,QFRPH 5HVHDUFK 432<;,

a;

a5

433 . U . V



)LJXUH 8= ,PSDFW RI 8QFHUWDLQW\ RQ ,QVXUHU ([SHFWHG /RVVHV
IRU D )XOO %RRN RI %XVLQHVV

,QVXUHU ([SHFWHG /RVVHV IRU 9DU\LQJ )LOOLQJ 5DWHV 2QO\

ùí

ùìñíííñííí

ùëñíííñííí

ùêñíííñííí

([SHFWHG /RVVHV

+LJK )LOOLQJ 5DWH

%DVH )LOOLQJ 5DWH

/RZ )LOOLQJ 5DWH

,QVXUHU ([SHFWHG /RVVHV IRU 9DU\LQJ 9XOQHUDELOLW\ 2QO\

ùí

ùìñíííñííí

ùëñíííñííí

ùêñíííñííí

([SHFWHG /RVVHV

+LJK 9XOQHUDELOLW\

%DVH 9XOQHUDELOLW\

/RZ 9XOQHUDELOLW\

,QVXUHU ([SHFWHG /RVVHV IRU 9DU\LQJ )LOOLQJ DQG 9XOQHUDELOLW\

ùí

ùìñíííñííí

ùëñíííñííí

ùêñíííñííí

([SHFWHG /RVVHV

+LJK &XUYH

%DVH &XUYH

/RZ &XUYH



7DEOH 4= 7HUPV RI D +\SRWKHWLFDO &DW %RQG

3ULQFLSDO '69/333/333
$WWDFKPHQW 3RLQW +/3, '75/7<9/333
$WWDFKPHQW 3UREDELOLW\ +4133(,
([KDXVWLRQ 3RLQW +/4,
([KDXVWLRQ 3UREDELOLW\

';5/7<9/333
+3154(,

/D\HU '73/333/333
&RLQVXUDQFH 43(
6SUHDG +V, 7133(
5LVN )UHH 5DWH +U, 8183(
&RXSRQ '6/753/333
3D\PHQW LI / ? /3 '6</753/333

7DEOH 5= 5HODWLYH 9DOXH $QDO\VLV-

6SHFXODWLYH +LVWRULFDO õìäåêðäæô 6SUHDG 2YHU 5HFRYHU\ 6WG 'HY RI 6WG 'HY RI ([SHFWHG 6KDUSH
*UDGH 'HIDXOW 3UREDELOLWLHV /,%25óó 5DWH >ø@ 5HFRYHU\ 5HWXUQ /RVV 5DWLR

S (õ5ô 6'õ5ô 6'õ9ô

%Dë íïçíø ìïìíø èìïëç ëèïåì éïæè íïêêø íïëè

%Dê ëïæíø ìïêçø èìïëç ëèïåì ìíïíë ìïèìø íïíë

%ì êïåíø ìïåéø èìïëç ëèïåì ììïäì ëïìèø íïíì

%ë çïæíø ëïííø èìïëç ëèïåì ìèïçç êïæäø ðíïíä

%ê ìêïëíø ëïéäø èìïëç ëèïåì ëìïéäø æïèéø ðíïëë

3ULQFLSDO DW 5LVN $WWDFKPHQW
7UDQFKH 3UREV

5HV 5H öäæ ìïííø èïåëø éåïêí êíïçí æïíì íïçêø íïåí

3DUDPHWULF ìïíëø éïêçø éìïëê êíïíé æïèæ íïæíø íïèé

7ULQLW\ ìïèêø êïçæø èéïçì êåïëæ åïìé íïåêø íïêä

5HV 5H öäå íïåæø éïíéø éëïçæ êèïæë æïíç íïèåø íïèé

0RVDLF &ODVV $ ìïìêø éïéíø çìïéí êíïíè çïíç íïèèø íïæí

0RVDLF &ODVV % éïëäø åïëíø èëïäå êëïæì ìéïíä ëïçëø íïéë

3ULQFLSDO 3URWHFWHG $WWDFKPHQW
7UDQFKH 3UREV

5HV 5H öäæ ìïííø ëïæçø æèïíè ìçïëë êïæë íïêéø íïæç

3DUDPHWULF ìïíëø ëïíäø æêïéæ ìèïíë êïæå íïêèø íïèç

7ULQLW\ ìïèêø ìïèæø åíïäì ìåïìé êïåç íïêäø íïêä

0RVDLF ìïìêø ëïìèø åêïèê ìèïíê êïíê íïëåø íïæè
ó )RU &$7 ERQGVñ WKH\ PXOWLSOLHG WKH TXRWHG VSUHDGV E\ úGîêçíñ ZKHUH úG LV WKH WRWDO QXPEHU RI GD\V RYHU ZKLFK
LQWHUHVW LV SDLG

óó 7KH DXWKRUV QRWH WKDW VSUHDGV KDYH ZLGHQHG FRQVLGHUDEO\ VLQFH WKH VXPPHU RI ìääåï 7KH\ HVWLPDWH WKH QHZ VSUHDGV WR
EH ëïæíøñ êïííøñ êïåíøñ éïëíøñ DQG èïçíø IRU WKH ERQGV UDWHG %Dëñ %Dêñ %ìñ %ëñ DQG %êñ UHVSHFWLYHO\ï
7KLV LPSOLHV 6KDUSH UDWLRV RI ïçíñ ïìäñ ïìåñ ïíèñ DQG ðïíåï :H XVH WKH QHZ VSUHDGV IRU WKH DQDO\VLV LQ WKLV SDSHUï

6RXUFHã &DQDEDUUR HW DO õìääåô



7DEOH 6= &RPSRVLWLRQ RI %RRN RI %XVLQHVV

& 3URSHUWLHV
:RRG )UDPH 7<9
0DVRQU\ 9HQHHU 4/338
0DVRQU\ 6/44:
6HPL0:LQG 5HVLVWLYH 593
:LQG 5HVLVWLYH 455
7RWDO 8/333

7DEOH 7= 7KH ,PSDFW RI 8QFHUWDLQW\ LQ WKH 5LJKW 7DLO

3UREDELOLW\ RI ([FHHGLQJ=

/3  75/7<9/333 /4  ;5/7<9/333
&XUYH=
/RZ 31:4( 3143(
%DVH 4133( 3154(
+LJK 4167( 3169(

7DEOH 8= 7KH ,PSDFW RI 8QFHUWDLQW\ RQ WKH 9DOXH RI D &DW %RQG

/RZ %DVH +LJK
(^;` '6</784/697 '6</6:8/576 '6</5;</:34
9$5 ^;` 519:646(.45 8135<:;(.45 :1<67;4(.45
67' '(9 ^;` 4/967/<:4 5/575/:49 5/;49/;:<
([SHFWHG UHWXUQ <18<( <16;( <147(
([FHVV 5HWXUQ '4/7:4/697 '4/6<8/576 '4/63</:34
6KDUSH 5DWLR 31<3 3195 3179

1RWHV=
:H GHILQH WKH 6KDUSH 5DWLR DV +([FHVV 5HWXUQ,2+67' '(9 ^;`,

:H DVVXPH WKDW WKH ULVN IUHH UDWH  818( DQG /,%25  81<(

2XU 6KDUSH 5DWLRV DUH GHILQHG LQ WHUPV RI WKH ULVN IUHH UDWH/ QRW /,%251



7DEOH çã 6KDUSH 5DWLRV YVï 6SUHDG 7DEOH æã 5DWH RI 5HWXUQ YVï 6SUHDG

6SUHDG õøô /RZ 0HGLXP +LJK 6SUHDG õøô /RZ 0HGLXP +LJK
ìïèí íïêè íïëë íïìè ìïèí æïíäø çïååø çïçéø
ìïçí íïêæ íïëé íïìç ìïçí æïìäø çïäåø çïæéø
ìïæí íïêä íïëè íïìæ ìïæí æïëäø æïíåø çïåéø
ìïæè íïéí íïëç íïìå ìïæè æïêéø æïìêø çïåäø
ìïåí íïéë íïëæ íïìå ìïåí æïêäø æïìåø çïäéø
ìïäí íïéé íïëä íïëí ìïäí æïéäø æïëåø æïíéø
ëïíí íïéç íïêí íïëì ëïíí æïèäø æïêåø æïìéø
ëïìí íïéå íïêë íïëë ëïìí æïçäø æïéåø æïëéø
ëïëí íïèí íïêê íïëê ëïëí æïæäø æïèåø æïêéø
ëïëè íïèì íïêé íïëé ëïëè æïåéø æïçêø æïêäø
ëïêí íïèê íïêè íïëè ëïêí æïåäø æïçåø æïééø
ëïéí íïèè íïêæ íïëç ëïéí æïääø æïæåø æïèéø
ëïèí íïèæ íïêå íïëæ ëïèí åïíäø æïååø æïçéø
ëïçí íïèä íïéí íïëä ëïçí åïìäø æïäåø æïæéø
ëïæí íïçì íïéì íïêí ëïæí åïëäø åïíåø æïåéø
ëïæè íïçë íïéë íïêì ëïæè åïêéø åïìêø æïåäø
ëïåí íïçé íïéê íïêì ëïåí åïêäø åïìåø æïäéø
ëïäí íïçç íïéè íïêë ëïäí åïéäø åïëåø åïíéø
êïíí íïçå íïéç íïêé êïíí åïèäø åïêåø åïìéø
êïìí íïæí íïéå íïêè êïìí åïçäø åïéåø åïëéø
êïëí íïæë íïéä íïêç êïëí åïæäø åïèåø åïêéø
êïëè íïæê íïèí íïêæ êïëè åïåéø åïçêø åïêäø
êïêí íïæè íïèì íïêå êïêí åïåäø åïçåø åïééø
êïéí íïææ íïèê íïêä êïéí åïääø åïæåø åïèéø
êïèí íïæä íïèé íïéí êïèí äïíäø åïååø åïçéø
êïçí íïåì íïèç íïéì êïçí äïìäø åïäåø åïæéø
êïæí íïåê íïèæ íïéê êïæí äïëäø äïíåø åïåéø
êïæè íïåé íïèå íïéê êïæè äïêéø äïìêø åïåäø
êïåí íïåç íïèä íïéé êïåí äïêäø äïìåø åïäéø
êïäí íïåå íïçì íïéè êïäí äïéäø äïëåø äïíéø
éïíí íïäí íïçë íïéç éïíí äïèäø äïêåø äïìéø
éïìí íïäë íïçé íïéå éïìí äïçäø äïéåø äïëéø
éïëí íïäé íïçè íïéä éïëí äïæäø äïèåø äïêéø
éïëè íïäè íïçç íïèí éïëè äïåéø äïçêø äïêäø
éïêí íïäæ íïçæ íïèí éïêí äïåäø äïçåø äïééø
éïéí íïää íïçä íïèë éïéí äïääø äïæåø äïèéø
éïèí ìïíì íïæí íïèê éïèí ìíïíäø äïååø äïçéø



7DEOH ;= 8WLOLW\ %DVHG 3ULFHV DV D )XQFWLRQ RI ,QYHVWRU 5LVN $YHUVLRQ

%DVH &XUYH +LJK &XUYH /RZ &XUYH
5HTXLUHG 5LVN 5HTXLUHG 5LVN 8QFHUWDLQW\ 5HTXLUHG 5LVN

5LVN $YHUVLRQ 6SUHDG 3UHPLD 6SUHDG 3UHPLD 3UHPLD 6SUHDG 3UHPLD
í íïèëø ð íïæçø ð íïíø íïêìø ð

íïè íïèêø íïíìø íïæåø íïíìø íïëéø íïêëø íïíìø
ì õORJô íïèéø íïíëø íïæäø íïíêø íïëéø íïêëø íïíìø

ë íïèçø íïíéø íïåêø íïíçø íïëéø íïêêø íïíëø
è íïçêø íïììø íïäêø íïìæø íïëéø íïêæø íïíçø
ìí íïæåø íïëèø ìïìæø íïéíø íïëéø íïééø íïìêø
ìè íïäæø íïéèø ìïéäø íïæëø íïëéø íïèéø íïëêø
ëí ìïëéø íïæìø ìïäëø ìïìçø íïëéø íïçåø íïêçø
ëè ìïçíø ìïíåø ëïèêø ìïæçø íïëéø íïåçø íïèèø
êí ëïììø ìïèåø êïêçø ëïçíø íïëéø ìïìëø íïåìø
êè ëïåíø ëïëåø éïèíø êïæéø íïëéø ìïéæø ìïìçø
éí êïæçø êïëêø çïíêø èïëçø íïëéø ìïäæø ìïççø
éè èïíèø éïèëø åïíëø æïëèø íïëéø ëïçæø ëïêçø

1RWHVã
:H DVVXPH WKDW WKH UHSUHVHQWDWLYH DJHQWöV SUHIHUHQFHV FDQ EH GHVFULEHG E\ D SRZHU XWLOLW\ IXQFWLRQ ZLWK FRQVWDQW UHODWLYH ULVN DYHUVLRQï

5HTXLUHG VSUHDGV DUH VROYHG IRU XVLQJ WKH PHWKRG GHVFULEHG LQ WKH WH[Wï :H DVVXPH WKH DJHQW LQYHVWV ìíø RI KLV ZHDOWK LQ FDW ERQGVï



7DEOH <= 8WLOLW\ %DVHG 3ULFHV IRU +LJK <LHOG %RQGV DV D )XQFWLRQ RI ,QYHVWRU 5LVN $YHUVLRQ

%Dë %Dê %ì %ë %ê
5LVN
$YHUVLRQ

5HTXLUHG 6SUHDG 5LVN
$YHUVLRQ

5HTXLUHG 6SUHDG 5LVN
$YHUVLRQ

5HTXLUHG 6SUHDG 5LVN
$YHUVLRQ

5HTXLUHG 6SUHDG 5LVN
$YHUVLRQ

5HTXLUHG 6SUHDG

í íïêêø í ìïèíø í ëïìéø í êïåäø í åïëéø
íïè íïêêø íïè ìïèêø íïè ëïìåø íïè êïäçø íïè åïéíø

ì õORJô íïêéø ì õORJô ìïèçø ì õORJô ëïëìø ì õORJô éïíêø ì õORJô åïèèø
ë íïêèø ë ìïçìø ë ëïëäø ë éïìæø ë åïååø
è íïêäø è ìïæäø è ëïèèø è éïççø è äïääø
ìí íïéæø ìí ëïìçø ìí êïíäø ìí èïçåø ìí ìëïéìø
ìè íïèæø ìè ëïçèø ìè êïåìø ìè æïíåø ìè ìèïäêø
ëí íïæìø ëí êïêëø ëí éïåíø ëí äïíæø ëí ëìïéèø
ëè íïåäø ëè éïëçø ëè çïëíø ëè ìëïíéø ëè êìïêèø
êí ìïìéø êí èïçíø êí åïëæø êí ìçïåêø êí èçïééø
êè ìïèíø êè æïçíø êè ììïèíø êè ëèïåìø êè ðððððð
éí ëïíìø éí ìíïæäø éí ìæïìéø éí èëïëèø éí ðððððð
éè ëïæéø éè ìçïèéø éè ëäïæíø éè ðððððð éè ðððððð

/RZ
6SUHDG

ìïìíø ìïêçø ìïåéø ëïííø ëïéäø

+LJK
6SUHDG

ëïæíø êïííø êïåíø éïëíø èïçíø



7DEOH 43= )L[HG &RVW RI (GXFDWLRQ 1HFHVVDU\ WR /HDYH ,QYHVWRU ,QGLIIHUHQW %HWZHHQ
&DW %RQG DQG +LJK <LHOG %RQGV

5LVN $YHUVLRQ %Dë %Dê %ì %ë %ê
í ù éíêñìéê ù æêìñëçë ù çåëñåçí ù ìñìèæñééì ùëñíäæñìçí

íïè ù éíìñèçä ù æêæñìëç ù çäëñèäå ù ìñìææñéêè ùëñìêåñíêê

ì ù éííñççè ù æéêñéçë ù æíëñèæí ù ìñìäæñåêì ùëñìæäñæçë

ë ù êäåñìçì ù æèèñéèê ù æëêñíäæ ù ìñëêäñìëí ùëñëçèñåèç

è ù êåæñêéå ù æäçñìåê ù æäìñêèê ù ìñêæéñäçå ù ëñèéçñêêì

ìí ù êçèñçèè ù åææñæçå ù äëäñìíç ù ìñçéçñäèé ù êñíäèñèæé

ìè ù êêèñêëä ù äåíñäíè ù ìñìíêñæëæ ù ìñäåæñééå ù êñæèäñèëç

ëí ù ëäëñèæë ù ìñìììñëíê ù ìñêëéñæíì ù ëñéìíñêêë ù éñèéçñçæè

ëè ù ëêìñääê ù ìñëæéñååê ù ìñçíëñíêæ ù ëñäëæñíææ ù èñéèëñçäì

êí ù ìéçñìæé ù ìñéææñçäí ù ìñäééñíéå ù êñèéìñêæê ù çñéèêñììå

êè ù ëèñéêí ù ìñæëëñççë ù ëñêèêñìææ ù éñëéìñçåê ù æñéäåñçäê

éí ù õìéìñæèæô ù ëñííçñèëì ù ëñåìäñäíç ù éñääêñäêí ù åñèìçñååí

éè ù õêççñåìèô ù ëñêìèñëêè ù êñêìçñæìì ù èñæêäñíêí ù äñéëìñççí

7DEOH 44= ,QYHVWRU 3UHIHUHQFHV 8QGHU D 5DQN 'HSHQGHQW ([SHFWHG 8WLOLW\ )XQFWLRQ

5'(8 )L[HG &RVW ó
5LVN )UHH êéæèåå
&DW %RQG êëææäì
%Dë êëìëèç ù éêñèíí
%Dê ìêìäå ù ìñäåèñèíí
%ì ðæéääê ù ëñèíèñäèí
%ë ðêêìêëæ ù êñçèéñèíí
%ê ðæééêéé ù éñçæäñèíí

1RWHV=
-7KH )L[HG &RVWV FROXPQ UHIHUV WR WKH IL[HG FRVW RI HGXFDWLRQ QHFHVVDU\ WR OHDYH WKH LQYHVWRU LQGLIIHUHQW
EHWZHHQ WKH FDW ERQG DQG WKH KLJK \LHOG ERQG1



7DEOH 45

5DWLRV- RI 8QGHUZULWHUV 3UHPLXPV IRU $PELJXRXV DQG2RU 8QFHUWDLQ
(DUWKTXDNH 5LVNV 5HODWLYH WR :HOO06SHFLILHG 5LVNV

6&(1$5,2

&$6(6

4 5 6 7

S// $S// S/8/ $S/8/ 1

S 1338

/ '4 PLOOLRQ

4 415; 414< 41:: 4:

S 1338

/ '43 PLOOLRQ

4 4164 415< 418< ;

S 134

/ '4 PLOOLRQ

4 414< 4154 4183 56

S 134

/ '43 PLOOLRQ

4 416; 4148 4176 9

1 1XPEHU RI 5HVSRQGHQWV

- 5DWLRV DUH EDVHG RQ 0HDQ 3UHPLXPV $FURVV 1XPEHU RI 5HVSRQGHQWV IRU (DFK 6FHQDULR

6RXUFH= $GDSWHG IURP 7DEOH 6 LQ .XQUHXWKHU HW1 DO1 +4<<8,



7DEOH 46= 5HTXLUHG 6SUHDGV %DVHG RQ (PSLULFDO
(YLGHQFH RQ $PELJXLW\ $YHUVLRQ

$S// S/8/ $S/8/

5DWLRV 416; 4148 4176

%D5 817<( 618<( 81<4(

%D6 7157( 5188( 7193(

%4 7175( 51:3( 71;3(

%5 5193( 414;8( 51<4(

%6 04133( 041;5( 31;5(

1RWH= 5DWLRV DUH IRU WKH S 134/ / 43PLO 6FHQDULR VKRZQ LQ 7DEOH 451



)LJXUH êã %DVH &DVH (3 &XUYH :LWKRXW 8QFHUWDLQW\

íïííø

íïèíø

ìïííø

ìïèíø

ëïííø

ëïèíø

êïííø

/RVV

3
UR
E
DE
LOL
W\

%DVH &XUYH

åëñéäçñíííéëñéäçñííí



)LJXUH éã 7KH ,PSDFW RI 8QFHUWDLQW\

íïííø

íïëèø

íïèíø

íïæèø

ìïííø

ìïëèø

ìïèíø

/RVV

3
UR
E
DE
LOL
W\

/RZ &XUYH
0HGLXP&XUYH
+LJK &XUYH


