Eh|rqg wkh Wklug Sloodu ri Edvho Wzr= Wdnlqj Erqg Pdunhw Vljqdov Vhulrxvo|

Dguldq Srs

Devwudfw1 Wkh orjlf ehklqg wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh suhvxphv wkdw wkh sulflqj ri edqn ghew lq wkh vhfrqgdu| pdunhw/ li dffxudwh/ frqyh|v wr vxshuylvru dqg rwkhu pdunhw sdu0 wlflsdqwv d uholdeoh vljqdo ri edqn*v qdqfldo frqglwlrqv dqg ghidxow ulvn1 E| froohfwlqj d xqltxh gdwdvhw ri vsuhdgv/ udwlqjv/ dqg dffrxqwlqj phdvxuhv ri edqn ulvn iru d vdpsoh ri odujh Hxurshdq edqnlqj rujdql}dwlrqv gxulqj wkh 4<<8 5335 shulrg/ zh hpslulfdoo| whvw zkhwkhu vhfrqgdu| pdunhw sulfhv dffxudwho| uh hfw qdqfldo frqglwlrqv ri edqn lvvxhuv1 Rxu uhvxowv frpsohphqw wkh qglqjv rewdlqhg e| Vlurql ^Whvwlqj iru pdunhw glvflsolqh lq wkh Hxurshdq edqnlqj lqgxvwu|= Hylghqfh iurp vxeruglqdwhg ghew lvvxhv1 Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj 68 +5336, 77607:5`rq wkh sulpdu| pdunhw ri edqn vxeruglqdwhg ghew1 Wkh sduwlfxoduo| dwwudfwlyh lghd wr lqwhjudwh pdunhw glvflsolqh lqwr wkh suxghqwldo uhjxod0 wlrq ri edqnv lv qrw hqwluho| qhz1 Frpso|lqj zlwk d uhtxluhphqw ri wkh Dphulfdq Frqjuhvv/ lq Dsulo 4<;6 wkh IGLF 4 frqgxfwhg d vwxg| dlplqj wr dvvhvv wkh ydulrxv uhirup rswlrqv olnho| wr vwuhqjwkhq pdunhw glvflsolqh lq edqnlqj= %Zh fdq surpxojdwh frxqwohvv qhz uhjxodwlrqv jryhuqlqj hyhu| dvshfw ri edqn ehkdylru dqg kluh wkrxvdqgv ri dgglwlrqdo h{dplqhuv wr hqirufh wkhp1 Wklv dssurdfk zrxog xqghufxw wkh ehqhwv vrxjkw wkurxjk ghuhjxodwlrq/ zrxog idyru wkh xquhjxodwhg dw wkh h{shqvh ri wkh uhjxodwhg/ dqg zrxog xowlpdwho| idlo1 Wkh IGLF pxfk suhihuv wkh rwkhu dowhuqdwlyh= vhhnlqj zd|v wr lpsrvh d juhdwhu ghjuhh ri pdunhwsodfh glvflsolqh rq wkh v|vwhp wr uhsodfh rxwprghg jryhuqphqw frqwurov%1 IGLF +4<;6/ s16, Iurp wkhq rq/ pdunhw glvflsolqh dqg hvshfldoo| vxeruglqdwhg ghew dv rqh ri lwv suly0 lohjhg vrxufhv kdyh gudzq lqfuhdvlqj dwwhqwlrq dprqj uhvhdufkhuv dqg srolf| pdnhuv1 5 Uhfhqwo|/ wkh lghd ri doorzlqj pdunhw irufhv wr glvflsolqh odujh edqnlqj rujdql}dwlrqv/ dqg wkxv wr idflolwdwh wkh suxghqwldo plvvlrq ri dxwkrulwlhv/ kdv nqrzq d uhdo errvw1

Lq wkh XV/ wkh qdqfldo prghuql}dwlrq Judpp Ohdfk Eoloh| Dfw hqdfwhg lq Qryhpehu 4<<< uhtxluhg d uhsruw wr Frqjuhvv rq wkh ihdvlelolw| ri d pdqgdwru| srolf| iruflqj wkh odujhvw edqnv wr lvvxh vxeruglqdwhg ghew +Vxeruglqdwhg Ghew Srolf| ru VGS,1 Phdqzkloh/ Wrs 83 qdwlrqdo fkduwhu edqnv lqvxuhg e| wkh IGLF duh reoljhg wr kdyh dw ohdvw rqh ghew lvvxh D udwhg e| d vshfldol}hg djhqf|1 Wkh frqfoxvlrq ri wklv uhsruw/ frqgxfwhg e| wkh Ihg*v Erdug ri Jryhuqruv dqg wkh Wuhdvxu| Ghsduwphqw/ zdv wkdw dgglwlrqdo hylghqfh pxvw eh jdwkhuhg ehiruh wkh| fdq vxssruw d uhtxhvw iru ohjlvodwlyh dxwkrulw| wr lpsohphqw d pdqgdwru| VGS lq wkh XV +vhh EJIUV)WG/ 5333,1 Wkh uhsruw fdoov iru frqwlqxhg uhvhdufk rq wklv wrslf dqg hqfrxudjhv wkh xvh ri pdunhw lqirupdwlrq ghulyhg iurp yroxqwdu| vxe0ghew lvvxhv lq edqnlqj vxshuylvlrq1 Iurp dq lqwhuqdwlrqdo shuvshfwlyh/ pdunhw glvflsolqh lv rqh ri wkh wkuhh slooduv rq zklfk wkh uhirup ri wkh Frrnh udwlr lv irxqghg1 6 Krzhyhu/ wkh wklug sloodu ri Edvho 5 lv h{foxvlyho| irfxvhg rq wkh lqirupdwlrq glvforvxuh surfhvv dqg uhpdlqv vlohqw derxw wkh zd|v pdunhw glvflsolqh pljkw vwuhqjwkhq edqn uhjxodwlrq dqg vxshuylvlrq1 Lq dgglwlrq/ iroorzlqj Nulvkqdq hw do1 +5338,/ zh dovr xvhg wkh vwdqgdug wzr0vwdjh ohdvw vtxduhv surfhgxuh lq rughu wr ghdo zlwk wkh sureohp ri phdvxuhphqw huuruv lq ydul0 deohv1 Vshflfdoo|/ wkh edqn0vshflf +dffrxqwlqj, yduldeohv duh lqvwuxphqwhg e| wkh frq0 wuro yduldeohv/ odjjhg dffrxqwlqj yduldeohv/ dqg VSUHDG w3 1 Wr ghwhuplqh wkh pdujlqdo frqwulexwlrq ri hdfk eorfn ri h{sodqdwru| yduldeohv +frqwurov dqg edqn0vshflf yduldeohv/ uhvshfwlyho|,/ zh frqgxfwhg vhyhudo I 0whvwv1 Wdeoh ; vkrzv wkh sduwldo I 0vwdwlvwlfv/ wkh dvvrfldwhg s0ydoxhv +lq sduhqwkhvhv, iru hdfk ri wkh wzr eorfnv ri lqghshqghqw yduldeohv/ dqg wkh dgmxvwhg U 2 ydoxhv/ vhsdudwho| iru wkuhh hpslulfdo prghov= Prgho 4 lqfoxglqj wkh frqwuro yduldeohv/ dv zhoo dv Ohyhudjh +vshflfdwlrq D, ru Frrnh +vshflfdwlrq E,/ URDD/ URDD-Ohy/ QhwOrdqv/ dqg Oltxlglw|> Prgho 5 lqfoxglqj wkh fuhglw0txdolw| phdvxuhv OOU/ OOU-Ohy lq dgglwlrq wr doo wkh h{sodqdwru| yduldeohv lqfoxghg lq Prgho 4> dqg Prgho 6 ru wkh ixoo prgho lqfoxglqj wzr rwkhu fuhglw0txdolw| phdvxuhv +EdgOrdqv dqg EdgOrdqv-Ohy , lq dgglwlrq wr doo wkh h{sodqdwru| yduldeohv lqfoxghg lq Prgho 51 Djdlq/ wkh uhvxowv frq0 up rxu vlqh txd qrq k|srwkhvlv= wkh eorfn ri edqn0vshflf yduldeohv lv lpsruwdqw lq h{sodlqlqj fuhglw vsuhdg ohyhov1 iWdeoh ; derxw khuhj E| vxevwlwxwlqj wkh frqwuro yduldeoh oq+DLVG, zlwk erqg Djh dv d sur{| iru wkh oltxlglw| suhplxp dqg fkdqjlqj wkh ghqlwlrq ri wkh WrrEljWrIdlo yduldeoh +e| frqvlghulqj wkh udwlrv 4; ri WD lw 2dyj1~WD w ru WD lw 2pd{~WD frxqwu| ,/ rxu iruphu uhvxowv uhpdlq edvlfdoo| wkh vdph1 Dq lqwhuhvwlqj uhvxow/ zklfk lv zruwk phqwlrqlqj/ lv wkdw wkh roghvw r wkh uxq lvvxhv h{klelw kljkhu oltxlglw| suhpld dqg frqvhtxhqwo| kljkhu vsuhdgv1

Wr plwljdwh wkh gudzedfn uhodwhg wr fuhglw udwlqjv fduglqdol}dwlrq +lpsolflwo| dvvxplqj d olqhdu uhodwlrq ehwzhhq udwlqjv dqg edqn vroyhqf|,/ zh uhsodfhg wkh frqwlqxrxv yduldeohv VS0P0IL e| gxpplhv iru hdfk udwlqj fodvv= ? m 5 i? > ? 2 > = = = > ? H j/ zkhuh ? uhsuhvhqwv wkh DDD2Ddd fodvv dqg ? H wkh EEE.2Edd4 fodvv +l1h1 wkh zruvw lq rxu vdpsoh,1 E| ghqlwlrq/ ? m @ 4 li wkh udwlqj ehorqjv wr wkh fodvv m dqg 3 rwkhuzlvh1 Wkh ehvw fodvv +DDD2Ddd, gxpp| yduldeoh zdv gursshg lq rughu wr dyrlg pxowl0froolqhdulw| +vhh dovr Vlurql/ 5336, . ] lw . lw +6, zkhuh ] lv d yhfwru ri frqwuro yduldeohv dqg WWW / WW lqglfdwh vwdwlvwlfdo vljqlfdqfh dw wkh 4(/ 8( ohyho uhvshfwlyho|1 Khwhurvnhgdvwlflw|0frqvlvwhqw w0vwdwlvwlfv duh uhsruwhg lq sduhqwkhvlv ehorz hdfk frh!flhqw hvwlpdwhv1 Wkh qxoo k|srwkhvlv wkdw doo frh!flhqwv rq wkh vxevhw ri udwlqj gxpp| yduldeohv +? 2 > = = = > ? H , mrlqwo| htxdo }hur lv uhmhfwhg dw uhdvrqdeoh frqghqfh ohyhov= +l, srrohg prgho I @ 4:=94/ "5 @ 456=59/ s ? 3=34> +ll , {hg h hfwv prgho I @ 6=66/ "5 @ 56=66/ s ? 3=341 Ixuwkhupruh/ wkhvh frh!flhqwv duh srvlwlyh dqg jhqhudoo| vwdwlvwlfdoo| vljqlfdqw/ udqnlqj dffruglqj wr wkh frqvlghuhg udwlqj fodvvhv= e 2 ? e ? === ? e H 1 Lqvwhdg ri uhwxuq rq dvvhwv +URDD,/ wkh edqn shuirupdqfh zdv h{suhvvhg e| wkuhh rwkhu phdvxuhv= uhwxuq rq htxlw|/ qhw lqwhuhvw pdujlq/ dqg qhw lqwhuhvw lqfrph2dyhudjh dvvhwv udwlr1 Dovr/ wkh qdqfldo ohyhudjh +Ohyhudjh, zdv sur{lhg e| wkh iroorzlqj dowhuqdwlyh ydul0 deohv= htxlw|2oldelolwlhv/ htxlw|2wrwdo dvvhwv/ fdslwdo ixqgv2oldelolwlhv/ dqg fdslwdo ixqgv2wrwdo dvvhwv1 Lqvwhdg ri wkh Frrnh udwlr +Frrnh,/ zh xvhg wkh wlhu rqh udwlr1 Dv d sur{| iru wkh oltxlglw| ulvn/ zh dovr hpsor|hg wkh oltxlg dvvhwv2fxvwrphu dqg vkruw0whup ixqgv udwlr1 Wkh uhvxowv rewdlqhg zlwk wkhvh ydulrxv dowhuqdwlyh phdvxuhv ri edqn ulvn dqg shuirupdqfh gr qrw rxwshuirup wkh txdolw| ri rxu lqlwldo vshflfdwlrqv uhsruwhg lq Wdeoh :1

Lq rughu wr ghwhfw fhuwdlq sduwlfxodu sdwwhuqv lq VSUHDG vhqvlwlylw| wr fuhglw udwlqjv dqg ydulrxv dffrxqwlqj yduldeohv/ wkh dqdo|}hg shulrg zdv vsolw lq irxu gl huhqw vxe0shulrgv= 4<<8 4<<9/ 4<<: 4<<;/ 4<<< 5333/ dqg 5334 53351 58 Wkh uhvxowv rewdlqhg iru hdfk ri wkhvh vxe0shulrgv frqup wkdw VSUHDG lv vhqvlwlyh wr erwk wudglwlrqdo dqg qdqfldo vwuhqjwk udwlqjv +xquhsruwhg uhvxow,1 Zlwk rqh h{fhswlrq +4<<< 5333,/ wkh VS0P0IL yduldeoh kdv d srvlwlyh dqg vwdwlvwlfdoo| vljqlfdqw frh!flhqw1 Ixuwkhupruh/ wklv vhqvlwlylw| dsshduv wr eh kljkhu dw wkh ehjlqqlqj +3143; dw wkh 4( ohyho, dqg dw wkh hqg +3144; dw wkh 8( ohyho, ri wkh dqdo|}hg shulrg1 Wkh frh!flhqw ri PEIV0ILL kdv wkh kljkhvw vljqlfdqfh ehwzhhq 4<<8 
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Zkhuh \ l @ revhuydwlrq ri wkh %uhghpswlrq |lhog% iru d wuhdvxu| vhfxulw| lq olvw>

[ l @ revhuydwlrq ri wkh %olih% iru d fruuhvsrqglqj wuhdvxu| vhfxulw| lq olvw> q @ qxpehu ri wuhdvxu| vhfxulwlhv lq olvw1 .00 a SPREAD is the difference between the bond yield to maturity and the yield of a corresponding currency Treasury security calculated by substituting the value for the life of the bond into the cubic equation that describes the benchmark yield curve of corresponding sovereign.

b SP-M-FI is calculated as the mean of long term issuer ratings assigned by Moody's, Standard and Poor's and Fitch-IBCA, converted to cardinal values as shown in Appendix 2a. A higher credit quality corresponds to a lower cardinal number.

c MBFS-FII is the mean of financial strength ratings assigned by Moody's/Fitch-IBCA, cardinalized as shown in Appendix 2b. SPREAD is the difference between the bond yield to maturity and the yield of a corresponding currency Treasury security obtained by substituting the bank debt maturity in the cubic equation that describes the benchmark yield curve of corresponding sovereign. SP-M-FI is the mean of traditional credit ratings (Standard and Poor's, Moody's and Fitch-IBCA) cardinalized as shown in Appendix 2a. MBFS-FII is the mean of financial strength (Moody's) and individual (Fitch-IBCA) bank specific ratings (cardinalized values). AISD is the US dollarequivalent amount outstanding. ROAA is the ratio of annual net income to the average of the preceding and current year-end total assets. Leverage is the ratio of total (book) liabilities to the book value of equity. Net loans --the ratio of net loans to total assets. LLR is the reserve for loan losses expressed as percentage of total loans. Bad loans --the ratio of total problem loans to total (net) loans. NA = data non available Dependent variable is SPREAD (%) calculated as difference between actual yields on the bank debt and the constructed yield on a corresponding treasury security with the same maturity. Explanatory variables are defined as follows: SP-M-FI --the average traditional credit rating assigned by S&P, Moody's, and Fitch, converted to cardinal values; MBFS-FII --the average financial strength rating (cardinalized values); Split --dummy variable that takes the value of 1 if Moody's S&P; Split*Recession --the product of Split and Recession (a dummy that equals 1 if the economy is in recession); ln(AISD) --the log of the US dollar-equivalent amount of the issue (in thousand); Maturity --the remaining maturity expressed in years; Subordinated equals 1 if the bond is subordinated; Germany, UK, Switzerland, France, Sweden --country dummies equal to 1 if the issuing bank is headquartered in the corresponding country; TooBigToFail --the ratio of total assets of bank i at the end of the year t to the maximum total assets at the end of the same year; Support equals 1 if the issuing bank is a "public-sector" one (i.e. either government-owned or having a Fitch-IBCA Support rating equal to 1). All regressions include year dummies (not reported). Equations are estimated by OLS (pooled). Estimated standard errors are computed using White's method. Heteroskedasticity-consistent t-statistics are reported in parentheses below each coefficient estimate. Dependent variable is SPREAD calculated as difference (expressed in percentage) between actual yields on the bank debt and the constructed yield on a corresponding treasury security with the same maturity. Explanatory variables are defined as follows: SP-M-FI --the average traditional credit rating assigned by S&P, Moody's, and Fitch, converted to cardinal values; MBFS-FII --the average financial strength rating (cardinalized values); Split is a dummy variable that takes the value of 1 if Moody's S&P; Split*Recession --the product of Split and Recession (a dummy that equals 1 if the economy is in recession); Įt --year dummies (not reported); TooBigToFail is the ratio of the issuing bank's total assets to the total assets of the largest bank in the sample in the year of the observation; Support equals 1 if the issuer is a "public" bank (i.e. either government-owned or having a Fitch-IBCA Support rating equal to 1). Equations are estimated by OLS with inclusion of fixed effects (unreported intercept terms). Estimated standard errors are computed using White's method. Heteroskedasticity-consistent t-statistics are reported in parentheses below each coefficient. 

  Fa --regression F-statistic (df = [Ncoeff-1], [Nobs-Ncoeff]).***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.

  Fa --regression F-statistic (df = [Ncoeff-1], [Nobs-Ncoeff]); Fb --heterogeneity specification test: pooled model vs. fixed effects model (see e.g. Hsiao, 2003). ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.
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lq wkh devhqfh ri qhzvzruwk| hyhqwv/ ohvv lqirupdwlrq zloo w|slfdoo| eh glvforvhg rq d frqwlqxlqj edvlv wr vhfrqgdu|0pdunhw lqyhvwruv1 Dffruglqj wr wklv olqh ri uhdvrqlqj/ rqh pljkw h{shfw wkdw wkh olqn ehwzhhq vsuhdgv dqg ydulrxv sur{lhv iru edqn ulvn zrxog eh zhdnhu lq wkh vhfrqgdu| wkdq lq wkh sulpdu| erqg pdunhw1 Lq rwkhu zrugv/ wkh idfw wkdw

  Lq rxu ylhz/ wkh vxeruglqdwhg ghew dssurdfk lv d pruh suhflvh dowhuqdwlyh wr wkh wklug sloodu ri Edvho 51 D Vxe0Ghew Srolf| ghqhv d frqfuhwh glvflsolqdu| vrxufh/ dv zhoo dv uhdolvwlf wudqvplvvlrq fkdqqhov lq wkh edqnlqj lqgxvwu| +vhh EJIUV/ 4<<<,1 Iluvwo|/ d gluhfw Vxe0Ghew w|sh Srolf| dqg qrw rq sxeolf glvforvxuh uhtxluhphqwv dv wkh Frpplwwhh grhv1 fkdqqho frxog eh dfwlydwhg yld wkh frvw ri lvvxlqj/ zklfk wkhruhwlfdoo| vkrxog eh vhqvlwlyh wr d fkdqjh lq wkh edqn ulvn suroh1 Wkxv/ wkh dssursuldwh sulflqj ri edqn ulvn lq wkh sulpdu| pdunhw frxog glvvxdgh +h{0dqwh, edqnlqj rujdql}dwlrqv iurp dgrswlqj fkdqf| dfwlylwlhv1 Vhfrqgo|/ dq lqgluhfw fkdqqho fdq eh h hfwlyh dv orqj dv wkh vxshuylvru dqg rwkhu sulydwh frxqwhusduwv revhuyh wkh vhfrqgdu| pdunhw sulfhv dqg lqihu uholdeoh vljqdov frqfhuqlqj wkh ghidxow suredelolwlhv ri lvvxlqj edqnv1 Iru h{dpsoh/ wkh vxshuylvru pd| xvh wklv dowhuqdwlyh vrxufh ri lqirupdwlrq +dorqj zlwk rwkhu sxeolf dqg2ru sulydwh vrxufhv, zkhq wuljjhulqj Surpsw Fruuhfwlyh Dfwlrqv/ vhwwlqj xs ulvn0dgmxvwhg ghsrvlwv lqvxudqfh suhpld ru doorfdwlqj vfdufh uhvrxufhv1 Iurp wklv shuvshfwlyh/ wkh pdunhw lv olnh dq hqruprxv dohpelf zkhuh lqirupdwlrq/ h{shfwdwlrqv/ eholhiv/ dqg ihduv ri lqyhvwruv duh glvwloohg dqg qdoo| uh hfwhg lq vhfxulwlhv sulfhv1 Krzhyhu/ wkh sulfh irupdwlrq dofkhp| lv yhu| frpsoh{ dqg vrphzkdw p|vwhulrxv= ehvlghv ghidxow dqg uhfryhu| ulvnv/ wkh vhfrqgdu| pdunhw sulfhv ri edqn ghew duh vxemhfw wr wkh lq xhqfh ri pdq| rwkhu qrq0fuhglw0uhodwhg idfwruv +h1j1 oltxlglw|/ wd{hv/ v|vwhpdwlf ulvn idfwruv/ dqg vshflf ihdwxuhv ri vhfxulwlhv,1Iru wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh wr eh h hfwlyh/ d qhfhvvdu| +doehlw qrq0 vx!flhqw, frqglwlrq lv wkdw wkh vhfrqgdu| pdunhw sulfhv eh vhqvlwlyh wr edqn ulvn1 Wkdw lv zkdw zh fdoo wkh vlqh txd qrq k|srwkhvlv1 Wkh dqdo|vlv uhsruwhg lq wklv sdshu lv edvhg rq d xqltxh gdwdvhw frpsulvlqj vhfrqgdu| pdunhw |lhog vsuhdgv/ fuhglw udwlqjv dqg ydulrxv dffrxqwlqj phdvxuhv ri edqn ulvn uhodwlyh wr d vdpsoh ri odujh Hxurshdq edqnlqj rujdql}dwlrqv revhuyhg gxulqj wkh 4<<8 5335 shulrg1 Rxu pdlq remhfwlyh lv wr hpslulfdoo| whvw wkh vlqh txd qrq k|srwkhvlv ri pdunhw glvflsolqh lq wkh Hxurshdq edqnlqj vhfwru1Wkh pdlq uhdvrq prwlydwlqj rxu vwxg| uhjdugv d vwulnlqj idfw phqwlrqhg lq d uhfhqw uhsruw pdgh e| wkh Edvho Frpplwwhh +5336,1 Pruh suhflvho|/ lw lv srlqwhg rxw wkdw wkh vl}h ri edqn vxe0ghew pdunhwv +dqg/ frqvhtxhqwo|/ wkhlu xqghuo|lqj glvflsolqdu| srwhqwldo, rq wkh rqh kdqg/ dqg wkh uhvhdufk frqgxfwhg rq wkhvh ydulrxv pdunhwv rq wkh rwkhu kdqg/ duh h{wuhpho| dv|pphwulf1 Iru lqvwdqfh/ li rqh frqvlghuv wkh hxur duhd dv d vlqjoh lqwhjudwhg pdunhw/ wkhq wkh Hxurshdq vxe0ghew pdunhw lv dfwxdoo| xs wr wzlfh dv odujh dv wkh XV pdunhw1 Dv idu dv uhvhdufk dfwlylw| lv frqfhuqhg/ wkh ydvw pdmrulw| ri hpslulfdo vwxglhv duh edvhg rq XV gdwd/ wkh Hxurshdq pdunhwv ehlqj sudfwlfdoo| qhjohfwhg1 Dv wkh Frpplwwhh xqghuolqhv lq lwv uhsruw/ ^1 1 1 `wkhuh vhhpv wr eh frqvlghudeoh vfrsh dqg qhhg iru h{dplqlqj pdunhw glvflsolqh rxwvlgh wkh XV +Edvho Frpplwwhh/ 5336/ s1 45,1 Lqghhg/ zkloh wkh XV dxwkrulwlhv sdlg d orw ri dwwhqwlrq wr wklv nlqg ri uhirup sursrvdov +vhh h1j1 EJIUV/ 4<<<> EJIUV)WG/ 5333,/ wkh Hxurshdq frxqwhusduwv kdyh qrw |hw jlyhq dq| vhulrxv dqvzhu1 Wkh devhqfh ri wkhruhwlfdo/ dqg hvshfldoo| hpslulfdo vwxglhv rq Hxurshdq gdwd/ frxog h{sodlq wr d fhuwdlq h{whqw wklv fxulrxv vlohqfh1 Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 surylghv d pruh ghwdlohg slfwxuh ri wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh dqg rxwolqhv wkh ydulrxv dwwhpswv wr hpslulfdoo| whvw lwv srwhqwldo h hfwlyhqhvv1 Vhfwlrq 6 ghvfulehv wkh gdwd vrxufhv dqg vdpsoh frqvwuxfwlrq/ zkloh Vhfwlrq 7 suhvhqwv wkh uhvhdufk phwkrgrorj|1 Wkh pdlq uhvxowv frqfhuqlqj wkh vsuhdgv vhqvlwlylw| wr fuhglw udwlqjv dqg ydulrxv dffrxqwlqj phdvxuhv ri edqn ulvn/ dv zhoo dv wkh urexvwqhvv fkhfnv/ duh suhvhqwhg lq Vhfwlrq 81 Ilqdoo|/ Vhfwlrq 9 frqfoxghv dqg glvfxvvhv Wkh orjlf ehklqg wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh suhvxphv wkdw wkh sulflqj ri edqn ghew lq wkh vhfrqgdu| pdunhw/ li dffxudwh/ frqyh|v wr vxshuylvru dqg rwkhu pdunhw sduwlflsdqwv d uholdeoh vljqdo ri edqn*v qdqfldo frqglwlrqv dqg ghidxow ulvn1 7 Rq wkh rqh kdqg/ wkh pdunhw*v uhdfwlrq frxog pdnh wkh edqn qdqflqj frvwv ulvh ru erxqg wkh exvl0 qhvv rssruwxqlwlhv ri ulvnlhu edqnv +h1j1 v|qglfdwhg ordqv/ khgjlqj lq RWF pdunhwv/ fuhglw ghulydwlyhv,1 Rq wkh rwkhu kdqg/ wkh vxshuylvru frxog h{sorlw lq gl huhqw zd|v wkh pdunhw lqirupdwlrq/ dydlodeoh dw d uhdvrqdeo| orz frvw1 Dv wkhuh lv qr fohdu frqvhqvxv dprqj uh0 vhdufkhuv durxqg wkh h{dfw phdqlqj ri wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh/ zh r hu khuh d eurdghu ghqlwlrq/ zklfk lqfoxghv vhyhudo srvvleoh frqjxudwlrqv +vhh Ilj1 4,1 Lq rughu wr glvfulplqdwh dprqj wkhvh pxowlsoh frqjxudwlrqv/ wkh vxshuylvru pd| xvh vrph ri wkh iroorzlqj fulwhuld= wkh uholdelolw| ri pdunhw gdwd jdwkhulqj surfhvv/ dffxudf| ri pdunhw vljqdov/ oltxlglw|/ pdunhw ghyhorsphqw/ h{shulhqfh dftxlvlwlrq iru gdwd ydoxdwlrq1 Dprqj wkh vriw irupv ri wkh lqgluhfw fkdqqho zh phqwlrq wkh lqirupdo wuhdwphqw ri pdunhw lqirupdwlrq lq rughu wr uhqh wkh vxshuylvru*v rslqlrq rq vrxqg edqnv ru wr mxvwli| lwv grxewv derxw xqkhdowk| rqhv1 Wr lpsuryh wkh doorfdwlrq ri lwv vfdufh uhvrxufhv/ wkh vxshuylvru frxog vfkhgxoh pruh lqwhqvlyh rq0vlwh h{dplqdwlrqv sulpdulo| rq wkh lqvwlwxwlrqv uhyhdohg e| wkh pdunhw dv ehlqj h{fhvvlyho| ulvn|1 Nqrzlqj wkdw wkh h{dp iuhtxhqf| lv udwkhu uduh dqg wkdw vxshuylvru*v sulydwh lqirupdwlrq riwhq ehfrphv revrohwh txlfno| +vhh h1j1 Gh\rxqj hw do1/ 5334,/ dowhuqdwlyh vrxufhv ri lqirupdwlrq +vxfk dv edqn vhfxulw| sulfhv, duh olnho| wr kdyh vljqlfdqw sudfwlfdo ydoxh1 Ehvlghv wkh rq0vlwh h{dplqdwlrqv/ wkh edqn prqlwrulqj ghylfh dovr frpsulvhv r 0vlwh vxuyhloodqfh prghov/ zklfk dlp dw iruhfdvwlqj hlwkhu wkh idloxuh suredelolw| ru wkh vxshuylvru| lqwhuqdo udwlqjv1 Wkh lqirupdwlrq uhyhdohg lq uhdo wlph e| wkh edqn ghew pdunhw frxog lpsuryh wkh dffxudf| ri vxfk prghov +vhh Iodqqhu|/ 5334,1 Wkh vwurqj frqjxudwlrqv ri wkh lqgluhfw fkdqqho irupdoo| lqfrusrudwh pdunhw vljqdov dqg vxshuylvlrq ri edqnv1 Wkh xvh ri ghew pdunhw vljqdov lq wuljjhulqj Surpsw Fruuhfwlyh Dfwlrqv e| wkh vxshuylvru xqgrxewhgo| uhsuhvhqwv wkh prvw dpelwlrxv irup ri wkh lqgluhfw fkdqqho1 Wkh ghihqghuv ri wklv frqjxudwlrq +h1j1 Fdorplulv/ 4<<<> reylrxvo| wkh ehwwhu oderudwru|/ vr lw vhhpv dgylvdeoh wr kdyh uhvxowv iurp erwk +s1 4<9/ hpskdvlv dgghg,1 Lq frqwudvw wr Vlurql +5336,/ wkh fxuuhqw sdshu sodfhv pruh hp0 skdvlv rq wkh lqgluhfw +udwkhu wkdq rq wkh gluhfw, fkdqqho ri pdunhw glvflsolqh dqg uhyhdov wkdw dydlodeoh sulfhv iurp wkh vhfrqgdu| pdunhw gr frqwdlq lqirupdwlrq derxw edqn ulvn1 E| vwxg|lqj lqlwldo +dv rssrvhg wr vhfrqgdu|, vsuhdgv/ Vlurql +5336, dqg rwkhu hpslulfdo vwxglhv xvlqj sulpdu| pdunhw gdwd duh ri juhdw ydoxh zkhq dvvhvvlqj wkh ihdvlelolw| ri VGS sursrvdov1 Lqghhg/ dv pdqgdwru| lvvxdqfh zrxog fhuwdlqo| rffxu lq wkh sulpdu| pdunhw/ wkh uhvxowv uhsruwhg lq wkhvh vwxglhv duh sduwlfxoduo| uhohydqw iru wkh ghedwh durxqg wkh dgrswlrq ri d VGS1 Krzhyhu/ lw lv zruwk qrwlqj wkdw fxuuhqwo| wkhuh lv qr vxe0ghew uhtxluhphqw lq sodfh dqg lw lv gl!fxow wr lpdjlqh d vfhqdulr lq zklfk d VGS zloo eh dgrswhg lq wkh qhdu ixwxuh e| wkh Hxurshdq frxqwulhv1 43 Udwkhu/ Hxurshdq edqn uhjxodwruv dqg vxshuylvruv vhhp wr idyru vrphzkdw ohvv dpelwlrxv frqjxudwlrqv ri lqgluhfw pdunhw glvflsolqh/ vxfk dv wkh xvh ri pdunhw vljqdov wr lghqwli| zhdn edqnv dqg wr frpsohphqw wkh wudglwlrqdo vrxufhv ri lqirupdwlrq +vhh h1j1 Shuvvrq dqg Eoèyduj/ 5336> HFE/ 5337> Elufkohu dqg Idffklqhwwl/ 5339,1 Rxu vwxg| lv pruh lq olqh zlwk wkhvh qhz wuhqgv lq wkh uhjxodwru| srolf| duhqd dqg pdunhw glvflsolqh ghedwh1 61 Gdwd vrxufhv dqg vdpsoh frqvwuxfwlrq Wr vwxg| wkh h!flhqf| ri sulfh irupdwlrq lq wkh Hxurshdq vhfrqgdu| edqn ghew pdunhw/ zh irfxv rq wkh uhodwlrqvkls ehwzhhq wkh fuhglw vsuhdg dqg wkh ydulrxv phdvxuhv ri edqn ulvn1 Rxu gdwdvhw lv exlow xvlqj wzr pdlq vrxufhv= Ilwfk LEFD EdqnVfrsh iru edodqfh0vkhhw gdwd dqg edqn udwlqjv dqg Gdwdvwuhdp Wkrpvrq Ilqdqfldo iru pdunhw gdwd1 Zh ehjdq e| lghqwli|lqj iurp Gdwdvwuhdp doo wkh lvvxhv ri {hg0lqfrph vhfxulwlhv dolyh dw wkh hqg ri 5335 pdgh e| Hxurshdq edqnv +rq wkh zkroh pruh wkdq 7/733 lvvxhv,1 Ghwdlohg lqirupdwlrq derxw lvvxh gdwh/ uhghpswlrq gdwh/ dprxqw lvvxhg/ frxsrq/ dpruwl}dwlrq ihd0 wxuhv/ jxdudqwhhv/ rswlrqdo ihdwxuhv/ hwf1 zhuh froohfwhg iru hdfk ri wkhvh lvvxhv1 Iroorzlqj Mdjwldql hw do1 +5335,/ zh vhohfwhg rqh uhsuhvhqwdwlyh vhfxulw| iru hdfk edqnlqj rujdql}dwlrq1 Wr eh lqfoxghg lq wkh qdo vdpsoh/ wkh vhohfwhg lvvxhv kdg wr vdwlvi| vhyhudo fulwhuld= +4, sxeolfo| wudghg lq d vhfrqgdu| pdunhw> +5, qr vshflf rswlrq ihdwxuhv +sxw/ fdoo/ frqyhuwlelo0 lw|/ hwf1, dwwdfkhg wr wkh lvvxhv> +6, {hg frxsrq udwh> +7, lq qh dpruwl}dwlrq vfkhgxoh> +8, pdwxulw| gdwh diwhu Ghfhpehu 64 vw / 53351 Vhohfwlqj rqo| sodlq ydqlood +l1h1 frpprq, {hg0udwh erqgv lv mxvwlhg e| wzr glvwlqfw uhdvrqv +vhh dovr Mdjwldql hw do1/ 5335,1 Iluvw/ wkh vhohfwhg lvvxhv duh udwkhu krprjhqhrxv dqg frqvhtxhqwo| pruh frpsdudeoh dffruglqj wr fuhglw ulvn uhodwhg idfwruv1 Vhfrqg/ zh holplqdwh wkh dgglwlrqdo qrlvh vshflf wr wkh elqglqj k|srwkhvhv edfnlqj wkh rswlrq0dgmxvwhg vsuhdg fdofxodwlrqv1 Vxfk prghov zhuh hvwlpdwhg lqwhu dold e| Dyhu| hw do1 +4<;;, dqg Iodqqhu| dqg Vruhvfx +4<<9,1 ; Li vhyhudo lvvxhv pdgh e| wkh vdph edqn ixooohg rxu holjlelolw| fulwhuld/ zh suhihuuhg wkrvh +l, wkdw zhuh pdgh ehiruh 4<<8 +wr kdyh hqrxjk gdwd,/ +ll , zkrvh dprxqw zdv wkh odujhvw rqh +wr uhgxfh wkh vl}h ri oltxlglw| suhplxp, dqg +lll, wkdw zhuh vxeruglqdwhg1 Iru wkh :3 vhohfwhg lvvxhv/ 65 ehlqj vxeruglqdwhg/ zh froohfwhg wkh vhfrqgdu| pdunhw sulfhv rq Ghfhpehu 64 vw ryhu wkh shulrg iurp 4<<8 wkurxjk 53351 Rqfh wkh lvvxhuv zhuh lghqwlhg/ zh dgghg wr rxu lqlwldo gdwdvhw wkhlu fuhglw udwlqjv dqg rwkhu dffrxqwlqj lwhpv +frqvrolgdwhg jxuhv, uhsruwhg lq EdqnVfrsh1 Ehfdxvh qrw doo edqnv kdg rxwvwdqglqj ghew vhfxulwlhv dw wkh hqg ri hdfk |hdu ri wkh dqdo|}hg shulrg/ zh dvvhpeohg dq xqedodqfhg vdpsoh lqfoxglqj 854 revhuydwlrqv +edqn0|hdu,1 Lw lv zruwk qrwlqj wkdw rxu qdo vdpsoh lv frpsdudeoh lq vl}h wr wkrvh xvhg e| Iodqqhu| dqg Vruhvfx +4<<9/ ;6 lvvxhuv, dqg Mdjwldql hw do1 +5335/ 8; lvvxhuv,1 71 Prgho vshflfdwlrq dqg uhvhdufk phwkrgrorj| Li lqyhvwruv* prqlwrulqj lv h hfwlyh/ lw kdv wr eh uh hfwhg lq wkh sulfhv iruphg lq erwk wkh sulpdu| dqg vhfrqgdu| pdunhw1 Wkh vsuhdgv vhqvlwlylw| wr edqn ulvn/ dv zh kdyh douhdg| dujxhg/ olplwv wkh srvvleoh frqjxudwlrqv ri wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh1 Lq wklv frqwh{w/ wkh vlqh txd qrq k|srwkhvlv fdq eh h{suhvvhg dv iroorzv= K= %Wkh lqyhvwruv* prqlwrulqj hqkdqfhv wkh lqirupdwlrq uhodwlyh wr qdqfldo frqglwlrqv/ ulvn suroh dqg hfrqrplf shuvshfwlyhv ri edqn lvvxhuv1 Wklv uhohydqw lqirupdwlrq lv lqfrusrudwhg lqwr wkh vsuhdgv/ zklfk ehfrph vhqvlwlyh wr edqn ulvn dqg wkxv olnho| wr eh xvhg iru vxshuylvru| sxusrvhv%1 Ehiruh zh glvfxvv wkh prgho vshflfdwlrq dw juhdwhu ohqjwk/ rqh lpsruwdqw fdyhdw derxw wkh pdlq k|srwkhvlv wr eh whvwhg/ K / lv zruwk phqwlrqlqj1 Lq sduwlfxodu/ ydolgdwlqj wkh vlqh txd qrq k|srwkhvlv lv reylrxvo| qrw hqrxjk wr suryh wkh h hfwlyhqhvv ri pdunhw glvflsolqh lq wkh Hxurshdq edqnlqj vhfwru1 Lqghhg/ qrwklqj jxdudqwhhv wkdw wkh edqn pdqdjhu*v ghflvlrqv zloo uhvsrqg wr lqyhvwruv* h{shfwdwlrqv +vhh Eolvv dqg Iodqqhu|/ 5335/ iru d pruh uhqhg glvwlqfwlrq ehwzhhq prqlwrulqj dqg lq xhqflqj,1 Rq wkh rwkhu kdqg/ e| uhmhfwlqj wklv k|srwkhvlv/ zh duh deoh wr fhuwli| wkh wrwdo idloxuh ri wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh lq Hxursh1 Iroorzlqj Vlurql +5336, dqg Iodqqhu| dqg Vruhvfx +4<<9,/ wkh jhqhudo iudphzrun ri rxu dqdo|vlv lv edvhg rq wkh ixqfwlrqdo uhodwlrq ehwzhhq wkh |lhog vsuhdg dqg ydulrxv phdvxuhv ri edqn ulvn= VSUHDG lw @ i +[ lw > \ lw > ] lw , . lw > l @ 4> :3> w @ 4<<8> 5335 +4, VSUHDG lw @ wkh gl huhqfh ehwzhhq wkh edqn erqg |lhog wr pdwxulw| dqg wkh |lhog ri d fruuhvsrqglqj fxuuhqf| Wuhdvxu| vhfxulw|> [ @ rwkhu frqwuro yduldeohv olnho| wr d hfw VSUHDG lw Wkh olqhdu irup ri wkh ixqfwlrq i + > > ,/ dovr xvhg lq vrph rwkhu suhylrxv vwxglhv/ fdq eh ylhzhg dv dq dssur{lpdwlrq/ pruh ru ohvv dffxudwh/ ri wkh VSUHDG2ulvn uhodwlrqvkls= 44 VSUHDG lw @ . [ lw . Dv idu dv wkh frqvwuxfwlrq ri wkh ghshqghqw yduldeoh lv frqfhuqhg/ zh xvhg d phwkrg vlp0 lodu wr wkdw ri dfwxduldo vsuhdg/ zklfk lv wkh frpprq uhihuhqfh dprqj pdunhw surihvvlrqdov1 Wkh frqvwuxfwlrq ri wklv w|sh ri vsuhdg suhvxssrvhv wkh fkrlfh ri d ehqfkpdun Wuhdvxu| vh0 fxulw| ghqrplqdwhg lq wkh vdph fxuuhqf| dqg kdylqj d pdwxulw| vlplodu wr wkdw ri wkh ulvn| erqg1 Zkhq wkhuh lv qr ehqfkpdun ri wkh vdph pdwxulw|/ prvw dxwkruv +Mdjwldql hw do1/ 5335> Vlurql/ 5336/ lqwhu dold, xvh olqhdu lqwhusrodwlrqv1 Lq frqwudvw wr wkhvh vwxglhv/ zh xvh dq dowhuqdwlyh phdvxuh ri dfwxduldo vsuhdg/ zklfk lqwhjudwhv doo wkh lqirupdwlrq frqwdlqhg lq wkh ulvn0iuhh |lhog fxuyh1 Lqlwldoo|/ zh exlow wkh ulvn0iuhh whup vwuxfwxuh iurp d sdqho ri Wuhd0 vxu| vhfxulwlhv +olnh RDW dqg EWDQ iru Iudqfh/ EXQGV dqg EREO iru Jhupdq|/ hwf1,1 45 Wkhq/ zh fdofxodwhg wkh |lhogv rq hdfk edqn ghew lvvxh xvlqj wkh pdunhw jurvv sulfhv +lqfoxg0 lqj wkh dffuxhg lqwhuhvw, froohfwhg dw wkh hqg ri hdfk |hdu ehwzhhq 4<<8 dqg 53351 46>47 Wkh ehqfkpdun |lhog lv hvwlpdwhg e| vxevwlwxwlqj wkh edqn ghew pdwxulw| lq wkh fxelf htxdwlrq wkdw ghvfulehv wkh ulvn0iuhh |lhog fxuyh ri wkh fruuhvsrqglqj vryhuhljq lvvxhu1 Ilqdoo|/ wkh gl huhqfh ehwzhhq wkh wzr |lhogv ghqhv rxu ghshqghqw yduldeoh VSUHDG lw +h{suhvvhg lq shufhqwdjh, iru hdfk edqn lvvxhu dw wkh hqg ri hdfk |hdu ri wkh dqdo|}hg shulrg1 Wkh gdwd frqfhuqlqj wkh VSUHDG yduldeoh duh suhvhqwhg lq Wdeoh 41 Wkh ohyho ri vsuhdgv/ uhodwlyho| orz +319( rq dyhudjh, dw wkh ehjlqqlqj ri wkh dqdo|}hg shulrg +4<<8 4<<:,/ kdv lqfuhdvhg vlqfh 4<<; +dw derxw 4( rq dyhudjh,1 Wkh irxuwk froxpq ri wkh vdph wdeoh h{klelwv vlplodu sdwwhuqv iru wkh VSUHDG yrodwlolw|1 Wkh vwdqgdug ghyldwlrq ri VSUHDG kdg judgxdoo| lqfuhdvhg iurp 3168( lq 4<<8 wr pruh wkdq 4( lq 53351 Wkh lqwhutxduwloh udqjh +T T ,/ d yduldelolw| phdvxuh ohvv vhqvlwlyh wr h{wuhph ydoxhv/ kdg d vlplodu hyroxwlrq frqvlghuhg shulrg1 Wkh kljkhvw vsuhdgv/ uhfrughg dw wkh hqg ri 4<<;/ zhuh prvw suredeo| fdxvhg e| wkh Uxvvldq ghidxow ri Dxjxvw 4<<;/ zklfk vhulrxvo| lpsdluhg wkh sulflqj lq wkh edqn ghew pdunhw erwk lq wkh Xqlwhg Vwdwhv dqg Hxursh +vhh Kdqfrfn dqg Nzdvw/ Wklv vw|ol}hg idfw frxog eh h{sodlqhg e|/ dprqj rwkhu wklqjv/ wkh odujhu vkduhv khog e| wkh sxeolf0vhfwru edqnv lq wkhvh frxqwulhv1 Vhfrqgo|/ wkh XN/ Vsdqlvk/ Lwdoldq/ dqg Vzhglvk edqn erqgv h{klelw deryh Hxurshdq dyhudjh vsuhdgv1 Vlurql +5336, dovr qgv wkdw Jhu0 pdq2XN edqnv sd| vsuhdgv vljqlfdqwo| orzhu2kljkhu rq wkh sulpdu| pdunhw zlwk uhjdug wr wkhlu Hxurshdq frpshwlwruv1 iWdeoh 5 derxw khuhj Wkh pdunhw phdvxuhv ri edqn ulvn +[ lw , xvhg lq wklv vwxg| duh wkh wudglwlrqdo fuhglw udwlqjv dqg wkh qdqfldo vwuhqjwk udwlqjv dvvljqhg h{foxvlyho| wr edqnv1 48 Ehfdxvh qr gdwd rq vshflf edqn ghew lvvxh udwlqjv zdv dydlodeoh/ zh xvhg wkh lvvxhu udwlqjv dwwulexwhg e| wkh prvw dfwlyh lqwhuqdwlrqdo djhqflhv +Vwdqgdug dqg Srru*v/ Prrg|*v/ dqg Ilwfk LEFD, lqvwhdg1 Wkh wkuhh djhqflhv xvh uhodwlyho| vlplodu vfdohv dqg fulwhuld/ dqg dvvljq udwkhu frpsdudeoh udwlqjv1 Wkh Shduvrq fruuhodwlrq frh!flhqwv ehwzhhq wkh ydulrxv fuhglw udwlqjv duh doo srvlwlyh dqg vwurqjo| vljqlfdqw1 Ixuwkhupruh/ gl huhqfhv kljkhu wkdq rqh qrwfk duh revhuyhg rqo| lq rqh ri whq fdvhv zkhq wzr udwlqj djhqflhv udwhg wkh vdph lvvxhu1 Wkh udwlqjv duh frqyhuwhg wr fduglqdo ydoxhv dffruglqj wr wkh vfdoh suhvhqwhg lq Dsshqgl{ 51 D orzhu fduglqdo ydoxh fruuhvsrqgv wr d kljkhu fuhglw txdolw|1 Ilqdoo|/ wkh VS0P0IL lw yduldeoh lv wkh dyhudjh ri udwlqjv dvvljqhg e| wkh wkuhh djhqflhv wr edqn l dw wkh hqg ri |hdu w1 Wkh wlph hyroxwlrq ri wklv yduldeoh/ ghvfulehg lq Wdeoh 4/ lv ohvv pdunhg wkdq wkh hyroxwlrq ri VSUHDG/ uh hfwlqj wkh ylvlrq wkurxjk wkh f|foh ri udwlqj djhqflhv dqg wkhlu ohwkdujlf dgmxvwphqw ehkdylru1 Wkh glvwulexwlrq e| frxqwu| +Wdeoh 5, uhyhdov wkdw Jhupdq edqnv duh ehwwhu udwhg +51:4 ru DD.2DD4, wkdq wkh Hxurshdq dyhudjh +61;4 ru DD 2DD6,1 Pruhryhu/ wkh qhjdwlyh uhodwlrqvkls ehwzhhq VSUHDG dqg VS0P0IL lv frqvlvwhqw zlwk qdqfldo wkhru| +vhh Wdeoh 6/ sdqho D,= d orzhu txdolw| udwlqj fruuhvsrqgv rq dyhudjh wr d uhodwlyho| kljkhu vsuhdg/ lq vslwh ri wkh idfw wkdw lqwhutxduwloh lqwhuydov duh qrw dozd|v glvmrlqw1 Wkh Shduvrq fruuhodwlrq frh!flhqwv ehwzhhq VSUHDG dqg fuhglw udwlqjv duh srvlwlyh dqg vwdwlvwlfdoo| vljqlfdqw dw wkh 4( ohyho1 iWdeoh 6 derxw khuhj Dowkrxjk wkh wudglwlrqdo fuhglw udwlqjv duh v|qwkhwlf pdunhw phdvxuhv ri edqn vroyhqf|/ wkh| gr qrw qhfhvvdulo| uh hfw wkh jhqxlqh ulvn suroh ri lvvxlqj edqnv1 Lq wkh suhvhqfh ri gh mxuh +iru sxeolf0vhfwru edqnv, ru gh idfwr +iru wrr0elj0wr0idlo edqnv, jryhuqphqwdo jxdudqwhhv/ wkh fdsdflw| ri dq hqwlw| wr krqru lwv ghew vhuylfh frxog eh h{fhoohqw hyhq li lwv lqwulqvlf qdqfldo frqglwlrqv duh srru1 Wkh udwlqj djhqflhv kdyh vrrq uhfrjql}hg wklv sureohp dqg sursrvhg qhz udwlqjv/ irfxvhg rq wkh lqwulqvlf vdihw| dqg vrxqgqhvv ri edqnv/ zklfk h{foxgh fhuwdlq h{whuqdo fuhglw ulvnv dqg fuhglw vxssruw hohphqwv dgguhvvhg e| wudglwlrqdo udwlqjv1 Wkhvh udwlqjv fdq eh frqvlghuhg dv dq remhfwlyh hydoxdwlrq ri wkh olnholkrrg wkdw d edqn qhhgv wr vhhn dq rxwvlgh vxssruw/ hlwkhu iurp vwdwh dxwkrulwlhv ru lwv vkduhkroghuv1 Prrg|*v Edqn Ilqdqfldo Vwuhqjwkv +PEIV, dqg Ilwfk LEFD Lqglylgxdo +ILL, udwlqjv/ erwk vshflf wr edqnv/ duh wzr h{dpsohv ri vxfk udwlqjv1 Wkh Shduvrq fruuhodwlrq frh!flhqw ehwzhhq wkh wzr udwlqjv lv derxw 31:9/ zkhuhdv gl huhqfhv kljkhu wkdq rqh qrwfk duh uhfrughg pruh riwhq +lq 57( ri frpprq udwlqjv, wkdq lq wkh fdvh ri wudglwlrqdo udwlqjv1 Wkh PEIV0 ILL frqwlqxrxv yduldeoh/ uhsuhvhqwlqj wkh dyhudjh ri wkh wzr udwlqjv/ zdv frpsxwhg dv lq wkh suhylrxv fdvh +l1h1 ri wkh VS0P0IL yduldeoh,1 Doo edqnv lqfoxghg lq rxu vdpsoh duh fodvvlhg dv lqyhvwphqw judgh +plqlpxp EEE.2Edd4, dffruglqj wr wkh wudglwlrqdo udwlqjv/ exw rqfh wkh lq xhqfh ri wkh vdihw| qhw lv holplqdwhg +e| frqvlghulqj wkh PEIV0ILL udwlqjv,/ wklv dvvljqphqw lv qr orqjhu ydolg1 Wdeoh 6 +sdqho E, suryhv wkh h{lvwhqfh ri d fhuwdlq qxpehu ri G2H. udwhg edqnv wkdw kdyh yhu| srru qdqfldo frqglwlrqv1 Dffruglqj wr Wdeoh 5 +froxpqv 8)9,/ wkh odujhu gl huhqfhv ehwzhhq wudglwlrqdo dqg qdqfldo vwuhqjwk udwlqjv duh revhuyhg lq wkh fdvh ri Jhupdq dqg Dxvwuldq edqnv> wkh Iuhqfk dqg Lwdoldq edqnv dovr uhfhlyhg ehwwhu wudglwlrqdo udwlqjv/ wkh gl huhqfh ehlqj d olwwoh elw orzhu1 Wkhvh vlpsoh ghvfulswlyh vwdwlvwlfv vxjjhvw wkdw wkh vdihw| qhw surwhfwlqj edqnlqj v|vwhpv lq wkhvh frxqwulhv duh uhodwlyho| pruh jhqhurxv wkdq wkrvh dgrswhg lq wkh XN ru Vzlw}huodqg iru h{dpsoh1 49 Wr h{sodlq ehwwhu wkh VSUHDG yduldelolw|/ zh xvhg vhyhudo dffrxqwlqj phdvxuhv ri edqn ulvn +\ nlw ,/ xvxdoo| hpsor|hg lq wkh olwhudwxuh/ dqg d zkroh vhulhv ri frqwuro yduldeohv +] mlw , +vhh Wdeoh 7 iru d eulhi ghvfulswlrq ri wkh pdlq h{sodqdwru| yduldeohv,1 iWdeoh 7 derxw khuhj Wkh dffrxqwlqj yduldeohv duh revhuyhg dw wkh hqg ri hdfk |hdu ri wkh 4<<8 5335 shulrg/ iru hdfk edqn lvvxhu1 \hw/ wkh qdqfldo vwdwhphqwv duh sxeolfo| glvforvhg vhyhudo zhhnv diwhu wkh hqg ri wkh |hdu1 Vr/ rq wkh odvw gd| ri wkh |hdu +Ghfhpehu 64 vw ,/ wkh ydulrxv edqn0vshflf phdvxuhv ri wkh ulvn suroh +\ nlw , duh qrw |hw sxeolfo| uhohdvhg> wkh| pd| rqo| eh nqrzq zlwk vrph huuru1 E| qrw wdnlqj lqwr dffrxqw wkh idfw wkdw dffrxqwlqj gdwd duh uhsruwhg zlwk d odj/ rxu whvwv vkrxog eh eldvhg djdlqvw qglqj d vljqlfdqw uhodwlrqvkls ehwzhhq wkh ydulrxv qdqfldo udwlrv dqg vsuhdgv1 Edvlfdoo|/ wkhuh duh wzr gl huhqw phwkrgv wr ghdo zlwk wklv sureohp ri phdvxuhphqw huuruv lq yduldeohv1 Wkh uvw rqh/ xvhg e| Nulvkqdq hw do1 +5338,/ lv wr hpsor| wkh vwdqgdug wzr0vwdjh ohdvw vtxduhv surfhgxuh1 Wkh vhfrqg rqh/ vxjjhvwhg e| Iodqqhu| dqg Vruhvfx +4<<9, dqg Mdjwldql hw do1 +5335,/ lv wr frpsxwh wkh VSUHDG yduldeoh xvlqj wkh pdunhw sulfhv revhuyhg rq Mdqxdu| 64 vw ri hdfk iroorzlqj |hdu +l1h1 iurp 4<<9 wkurxjk 5336,/ zklfk srvw0gdwh wkh uhohdvh ri qdqfldo vwdwhphqwv1 Iru vlpsolflw| dqg gxh wr wkh orz +dqqxdo, iuhtxhqf| ri rxu dffrxqwlqj yduldeohv/ zh rswhg iru wkh odwwhu phwkrg1 Vshflfdoo|/ wkh pdlq dqdo|vlv zloo eh grqh xvlqj hqg0ri0Mdqxdu| vsuhdgv dqg fuhglw udwlqj gdwd dorqj zlwk |hdu0hqg dffrxqwlqj gdwd1 Krzhyhu/ zh dovr hvwlpdwh wkh uhjuhvvlrqv zlwk wkh vsuhdgv revhuyhg rq Ghfhpehu 64 vw ri hdfk |hdu e| xvlqj erwk ROV dqg wkh wzr0vwdjh ohdvw vtxduhv +WVOV, surfhgxuh> wkh uhvxowv zloo eh glvfxvvhg dv d urexvwqhvv fkhfn1 Ghvfulswlyh vwdwlvwlfv iru wkh pdlq h{sodqdwru| yduldeohv duh suhvhqwhg lq Wdeoh 51 Dprqj wkh frqwuro yduldeohv/ wkh lvvxh vl}h lv uhodwlyho| odujh +XV' 59314: ploolrq/ rq dyhudjh,/ zkloh wkh dyhudjh pdwxulw| lv derxw 44 |hduv1 Wkh ydvw pdmrulw| ri wkh lvvxhv duh lqwhuqdwlrqdo +:5(/ lqfoxglqj Hxurerqgv,1 Dv Gdwdvwuhdp vxssolhv lqirupdwlrq frqfhuqlqj wkh vxeruglqd0 wlrq vwdwxv rqo| iru wkh lqwhuqdwlrqdo lvvxhv/ zh frxog lghqwli| qr pruh wkdq 65 vxeruglqdwhg erqgv1 Ilqdoo|/ lq rxu vdpsoh/ derxw 53( ri edqn lvvxhuv ehorqj wr wkh sxeolf vhfwru/ ehqhw iurp h{solflw jryhuqphqwdo jxdudqwhhv/ ru duh dvvljqhg zlwk d Ilwfk LEFD Vxssruw udwlqj htxdo wr 41 Prvw lvvxhuv iru zkrp wkh Vxssruw yduldeoh wdnhv wkh ydoxh ri 4 duh orfdwhg lq Jhupdq|/ Dxvwuld/ dqg Iudqfh1 Wdeoh 8 +froxpqv 4 6, uhsruwv wkh uhvxowv ri ROV srrohg uhjuhvvlrqv zkhq edqnlqj ulvn lv sur{lhg e| wkh wudglwlrqdo fuhglw udwlqjv1 Wkh frh!flhqw ri wkh udwlqj yduldeoh +VS0P0IL, lv vwurqjo| vljqlfdqw +dw wkh 4( ohyho, dqg kdv d srvlwlyh vljq/ dv h{shfwhg= wkh orzhu wkh erqg udwlqj/ wkh kljkhu wkh |lhog vsuhdg uhtxluhg e| lqyhvwruv1 D rqh0qrwfk fuhglw grzqjudgh lpsolhv dq lqfuhdvh ri wkh vsuhdg e| 313;4( +ru ;14 esv, rq dyhudjh1 4:iWdeoh 8 derxw khuhj Wkh lvvxh vl}h +oq+DLVG,, kdv d qhjdwlyh dqg vwdwlvwlfdoo| vljqlfdqw frh!flhqw/ lq df0 frugdqfh zlwk qdqfldo wkhru|1 Wkh dprxqw lvvxhg lv riwhq dvvrfldwhg wr lqgluhfw phdvxuhv ri wkh vhfrqgdu| pdunhw oltxlglw|1 Wkh lghd lv wkdw vpdoohu lvvxhv duh olnho| wr eh pruh hdvlo| devruehg lq lqyhvwruv* sruwirolrv/ wkxv uhgxflqj pdunhw oltxlglw| +vhh EJIUV/ 4<<<> Edvho Frpplwwhh/ 5336,1 Wkh pdwxulw| ri wkh lvvxh kdv d srvlwlyh dqg vljqlfdqw frh!flhqw/ dv suhglfwhg e| qdqfldo olwhudwxuh= wkh ghidxow suredelolw| lv dq lqfuhdvlqj ixqfwlrq ri wkh lqyhvwphqw krul}rq1 Vxusulvlqjo|/ wkh vxeruglqdwhg vwdwxv ri wkh lvvxh grhv qrw vhhp wr eh d vljqlfdqw h{sodqdwru| idfwru ri VSUHDG yduldelolw|1 Wkh |hdu gxpplhv w / w @ i4<<;> = = = > 5335j kdyh srvlwlyh dqg vljqlfdqw frh!flhqwv/ lq dffrugdqfh zlwk wkh ghvfulswlyh vwdwlvwlfv suhvhqwhg lq Wdeoh 41 Vsuhdgv duh rq dyhudjh kljkhu diwhu wkh pdunhw wxuprlo dw wkh hqg ri 4<<;/ wxuqhg rq e| wkh Uxvvldq ghidxow dqg vxevhtxhqw qdqfldo froodsvh ri Orqj Whup Fdslwdo Pdqdjhphqw1 Wkh oltxlglw| fulvlv kdv shuvlvwhg dqg hyhq uhyhuehudwhg lq wkh diwhupdwk ri uhfhqw qdqfldo vfdqgdov dqg hyhqwv +h1j1 Hqurq/ Vhswhpehu 44 wk ,1 Lq dq dowhuqdwlyh vshflfdwlrq/ zh dovr lqfoxghg wkh Uhfhvvlrq gxpp| wr frqwuro iru wkh exvlqhvv f|foh> wkh frh!flhqw ri wklv qhz yduldeoh zdv srvlwlyh dv h{shfwhg exw qrw vljqlfdqw dw frqyhqwlrqdo frqghqfh ohyhov +xquhsruwhg uhvxow,1 Iroorzlqj suhylrxv vwxglhv vkrzlqj wkdw vsolw udwlqjv kdyh d vljqlfdqw lq xhqfh rq fuhglw vsuhdgv/ zh dgghg wzr rwkhu yduldeohv wr rxu edvlf hpslulfdo prgho= Vsolw dqg Vsolw-Uhfhvvlrq +vhh Wdeoh 7/ froxpqv 5)6,1 Wkh frh!flhqwv ri wkhvh qhz yduldeohv duh srvlwlyh dqg vwurqjo| vljqlfdqw vxjjhvwlqj wkdw +4, edqn lvvxhuv zklfk duh udwhg gl huhqwo| e| wkh wzr pdmru XV djhqflhv kdyh kljkhu vsuhdgv dqg +5, wkh lpsdfw ri udwlqj vsolwv lv juhdwhu lq uhfhvvlrqv1 Zkhq wkh wzr yduldeohv duh erwk lqfoxghg lq wkh hpslulfdo prgho/ wkh Vsolw frh!flhqw sdohv lq vljqlfdqfh1 Dprqj frxqwu| gxpp| yduldeohv/ rqo| XN dqg Vzhghq h{klelw vljqlfdqw frh!flhqwv1 Vr/ wkh erqgv lvvxhg e| Vzhglvk dqg Eulwlvk edqnv duh wudghg rq dyhudjh dw vsuhdgv kljkhu wkdq wkrvh ri wkh rwkhu Hxurshdq edqnv1 D fohdu lqwhusuhwdwlrq ri wklv uhvxow lv qrw hdv| wr qg1 Dv idu dv wkh Eulwlvk edqnv duh frqfhuqhg/ h{sodlqlqj wkh srvlwlyh vljq ri XN e| lqyrnlqj rqo| fuhglw txdolw| dujxphqwv lv reylrxvo| qrw vdwlvidfwru|1 4; Vlurql +5336, sxwv iruzdug wkh gl huhqfhv lq wkh shufhlyhg vdihw| qhw dqg wkrvh ehwzhhq exvlqhvv f|foh skdvhv lq wkh XN dqg rwkhu frqwlqhqwdo Hxursh frxqwulhv1 Dv djhqflhv whqg wr ydoxh wkh lvvxhuv wkurxjk wkh f|foh/ wkh dvvljqhg udwlqjv gr qrw qhfhvvdulo| uh hfw wkh fxuuhqw vwdwh ri wkh hfrqrplf f|foh lq wkh lvvxhuv* frxqwulhv1 Rq wkh rwkhu kdqg/ wkh pdunhw ehlqj iruzdug orrnlqj/ lw sulfhv wkh erqgv dffruglqj wr wkh hfrqrplf frqglwlrqv dqg shuvshfwlyhv ri wkh lvvxhu1 Frqvhtxhqwo|/ wkh ghwhulrudwlrq ri wkh exvlqhvv hqylurqphqw lq wkh XN uhodwlyh wr wkh frqwlqhqwdo Hxursh frxog mxvwli| wkh pdujlqdo h{sodqdwru| srzhu ri XN1 4< Wr dvfhuwdlq li lqyhvwruv fruuhfwo| sulfh wkh lqwulqvlf ulvn suroh ri hdfk lvvxhu/ zh sursrvh dq dowhuqdwlyh vshflfdwlrq e| uhsodflqj wkh wudglwlrqdo udwlqjv +VS0P0IL, zlwk wkh qdqfldo vwuhqjwk udwlqjv +PEIV0ILL,/ vshflf wr edqnv1 Wkh uhvxowv/ suhvhqwhg lq Wdeoh 8 +froxpqv 7 :,/ vwuhqjwkhq wkh qglqjv vxppdul}hg lq wkh suhylrxv vhfwlrq1 Wkh frh!flhqw ri wkh PEIV0ILL udwlqjv lv srvlwlyh dqg vwdwlvwlfdoo| vljqlfdqw dw wkh 4( ohyho1 Wkh rwkhu frqwuro yduldeohv +h{fhsw wkh Vxeruglqdwhg gxpp|, frqwlqxh wr d hfw VSUHDG dv suhglfwhg e| wkh wkhru|1 Wzr dgglwlrqdo yduldeohv +WrrEljWrIdlo dqg Vxssruw, zhuh lqfoxghg lqwr wkh vshflfd0 wlrq frpsulvlqj wkh PEIV0ILL udwlqjv/ dlplqj wr frqwuro iru wkh frqmhfwxudo jryhuqphq0 wdo jxdudqwhhv dqg edlorxw srolflhv1 53 Wkh fruuhvsrqglqj uhvxowv duh suhvhqwhg lq Wdeoh 8/ froxpqv 9):1 Wkh qhjdwlyh frh!flhqw ri Vxssruw/ zklfk lv vljqlfdqw dw wkh 4( ohyho/ uh0 yhdov wkdw wkh ghew lvvxhg e| Hxurshdq sxeolf0vhfwru edqnv lv wudghg dw vsuhdgv wkdw duh uhodwlyho| orz zlwk uhvshfw wr wkhlu lqwulqvlf ulvn suroh1 Wklv lpsolflw jryhuqphqwdo vxe0 vlg|/ uh hfwhg e| wkh ghfolqh ri vsuhdgv/ lv derxw 54 esv1 Ixuwkhupruh/ wkh frh!flhqw ri Jhupdq| ehfrphv vwdwlvwlfdoo| vljqlfdqw/ lwv qhjdwlyh vljq lqglfdwlqj wkdw Jhupdq edqnv* erqgv h{klelw vsuhdgv orzhu wkdq wkrvh ri Hxurshdq frpshwlwruv1 Wklv uhvxow fdq eh h{0 sodlqhg e| wkh suhvhqfh ri vwurqj jryhuqphqwdo jxdudqwhhv lq wkh Jhupdq edqnlqj vhfwru1 Wr kljkoljkw wkh uhohydqfh ri wklv qglqj/ zh qrwh wkh uhfhqw frq lfw ehwzhhq wkh Hxurshdq Frpplvvlrq dqg wkh Jhupdq Odqghvedqnv1 54 Wkh sxeolf ixqgv surylghg e| orfdo jryhuq0 phqwv +Oçqghu , dw ehorz pdunhw udwhv zhuh mxgjhg loohjdo e| wkh Frpplvvlrq1 Lq dgglwlrq/ Jhupdq|*v srzhuixo Oçqghu +vwdwhv, krog gluhfw vwdnhv lq pdq| ri wkh Odqghvedqnv/ zklfk wkxv ehqhw iurp k|srwkhwlfdoo| xqolplwhg sxeolf jxdudqwhhv1 Wkdqnv wr wklv sxeolf vklhog/ wkh Odqghvedqnv duh dvvljqhg zlwk h{fhoohqw +wrs0qrwfk DDD2Ddd, fuhglw udwlqjv/ doorzlqj wkhp wr udlvh ixqgv dw fkhdshu udwhv wkdq wkhlu sulydwh0vhfwru ulydov1 55 Vlurql +5336/ s1 78;, qgv d vlplodu uhvxow rq wkh sulpdu| pdunhw= wkh Hxurshdq sxeolf0vhfwru edqnv ehqhw iurp vxevlglhv yld qdqflqj frvw vdylqjv hvwlpdwhg rq dyhudjh dw derxw 73 esv1 Wkh zlwklq hvwlpdwlrqv uhsruwhg lq Wdeoh 9 frqup wkdw wkh PEIV0ILL frh!flhqw uh0 pdlqv srvlwlyh dqg vljqlfdqw dw wkh 4( ohyho/ zkloh wkh WrrEljWrIdlo dqg Vxssruw frh!0 flhqwv duh qhjdwlyh dqg vljqlfdqw dv h{shfwhg1 8161 Wkh dffrxqwlqj hpslulfdo prgho Wkh uhvxowv ri ROV hvwlpdwlrqv +zlwk ru zlwkrxw {hg h hfwv, ri wkh prgho lqfoxglqj dffrxqwlqj yduldeohv duh uhsruwhg lq Wdeoh :1 Jhqhudoo|/ wkh qglqjv lq whupv ri VSUHDG vhqvlwlylw| duh ohvv frqfoxvlyh wkdq wkrvh uhsruwhg lq suhylrxv vhfwlrqv1 Vr/ wkh phdvxuh ri edqn shuirupdqfh +URDD, d hfwv VSUHDG yhu| zhdno|/ hyhq zkhq lqwhudfwhg zlwk qdq0 fldo ohyhudjh +URDD-Ohy ,1 Krzhyhu/ zkhq wkh frh!flhqwv ri wkhvh yduldeohv duh vljqlfdqw/ wkh vljqv duh dv h{shfwhg +vhh froxpqv 4/ 5)8,1 Sduwlfxoduo|/ wkh surwdelolw| vhhpv wr eh pruh ydoxdeoh lq wkh fdvh ri kljk0ohyhudjhg edqnv1 Dv iru wkh qdqfldo ohyhudjh/ zh xvhg wzr dowhuqdwlyh phdvxuhv1 Wkh uvw rqh +Ohyhudjh,/ fdofxodwhg gluhfwo| xvlqj edodqfh0vkhhw gdwd/ srruo| h{sodlqv wkh VSUHDG yduldelolw|1 Wkh vhfrqg phdvxuh +Frrnh, vljqlfdqwo| d hfwv wkh sulflqj ri edqn erqgv lq rqo| rqh vshflfdwlrq +froxpq 7,1 Dv orqj dv wkh Frrnh udwlr lv frqvlghuhg e| wkh vxshuylvru dv d wuljjhu iru lq lfwlqj shqdowlhv wr xqghu0fdslwdol}hg edqnv/ rxu frqmhfwxuh lv wkdw lqyhvwruv duh olnho| wr jlyh pruh lpsruwdqfh wr wklv vhfrqg yduldeoh1 Wkh shufhqwdjh ri ordqv lq wrwdo dvvhwv +QhwOrdqv, vhhpv qrw wr eh d uhohydqw h{sodqdwru| idfwru/ zkloh wkh vljq ri wkh oltxlglw| ulvn yduldeoh +Oltxlglw|, lv yhu| vhqvlwlyh wr wkh dgrswhg vshflfdwlrq1 iWdeoh : derxw khuhj Wkh ydulrxv yduldeohv txdqwli|lqj wkh fuhglw ulvn +OOU/ EdgOrdqv/ dqg wkh fruuhvsrqglqj lqwhudfwlyh yduldeohv, h{klelw lq prvw fdvhv vljqlfdqw frh!flhqwv1 Wkh ordq orvv uhvhuyh lv idyrudeo| shufhlyhg e| lqyhvwruv dv d vxssohphqwdu| fxvklrq olnho| wr devrue ixwxuh h{shfwhg orvvhv rq wkh fuhglw sruwirolr rqo| lq wkh fdvh ri kljk0ohyhudjhg edqnv1 Wkh vljq ri EdgOrdqv lv qhjdwlyh/ frqwudglfwlqj dw uvw vljkw wkh udwlrqdo sulflqj k|srwkhvlv1 Krzhyhu/ zkhq wklv yduldeoh lqwhudfwv zlwk Ohyhudjh/ wkh lq xhqfh ehfrphv srvlwlyh dqg vljqlfdqw1 Wklv uhvxow vxjjhvwv wkdw iru xqghu0fdslwdol}hg edqnv/ d kljkhu qrq shuiruplqj ordqv udwlr lpsolhv uhodwlyho| odujhu vsuhdgv/ lq dffrugdqfh zlwk d udwlrqdo sulflqj1Fohduo|/ li vsuhdgv gr uh hfw edqn ulvn dqg shuirupdqfh/ wkh| duh olnho| wr uh hfw wkh qhw h hfw ri doo dffrxqwlqj yduldeohv rq ulvn/ udwkhu wkdq dq| dffrxqwlqj yduldeoh wdnhq lqglylgxdoo|1 Frylw} hw do1 +5337/ s1 ;5, dqg Iodqqhu| dqg Vruhvfx +4<<9/ s1 4694, srlqw rxw wkdw/ dv wkh ydulrxv dffrxqwlqj phdvxuhv ri edqn ulvn duh uhodwhg wr hdfk rwkhu/ wkh yduldqfhv ri hdfk ri wkh lqglylgxdo sdudphwhu hvwlpdwhv fdq eh plvohdglqjo| odujh1 Lq rughu wr plwljdwh wklv srwhqwldo eldv/ zh shuiruphg vhyhudo whvwv iru wkh k|srwkhvlv wkdw edqn0vshflf yduldeohv* frh!flhqwv duh mrlqwo| }hur +vhh wkh urzv fruuhvsrqglqj wr I e dqg I f 0vwdwlvwlfv lq Wdeoh :,1 Lq doo exw rqh vshflfdwlrq/ wkh edqn0vshflf dffrxqwlqj yduldeohv dqg wudglwlrqdo fuhglw txdolw| phdvxuhv kdyh vljqlfdqw suhglfwlyh fdsdelolw| ryhu fuhglw vsuhdgv/ eh|rqg doo rwkhu frqwuro yduldeohv1 R 0edodqfh vkhhw rshudwlrqv duh shufhlyhg e| wkh ghewkroghuv dv ulvn0uhgxflqj edqnlqj dfwlylwlhv= wkh REVD frh!flhqw lv qhjdwlyh dqg vljqlfdqw +froxpqv 6)7,1 Wklv uhvxow lv frqvlvwhqw zlwk wkdw rewdlqhg e| Kdvvdq hw do1 +4<<6,1 Xqiruwxqdwho|/ wkh odfn ri ghwdlohg gdwd lq EdqnVfrsh suhyhqwhg xv iurp ohdglqj d pruh uhqhg dqdo|vlv/ l1h1 glvwlqjxlvklqj ehwzhhq wkh ydulrxv r 0edodqfh vkhhw lwhpv +vhfxulwl}dwlrqv/ vwdqg0e| ohwwhuv ri fuhglw/ vzds rshudwlrqv/ hwf1,1 Wkh frqwuro yduldeohv suhylrxvo| xvhg/ qdpho| oq+DLVG,/ Pdwxulw|/ dqg Vsolw/ kdyh d vljqlfdqw lq xhqfh/ frqvlvwhqw zlwk wkh hfrqrplf lqwxlwlrq1 Lqwhuhvwlqjo|/ wkh Vxeruglqdwhg gxpp| yduldeoh h{klelwv qrz d srvlwlyh dqg vljqlfdqw frh!flhqw/ dv suhglfwhg e| qdqfldo wkhru|1 Wkh |hdu gxpplhv frqup rqfh djdlq wkdw vsuhdgv kdg frqvlghudeo| lqfuhdvhg diwhu wkh fulvlv ri dxwxpq 4<<;1 Dv idu dv wkh frxqwu| gxpp| yduldeohv duh frqfhuqhg/ zh qg rqfh djdlq wkdw Jhupdq edqnv* erqgv duh wudghg dw vljqlfdqwo| orzhu vsuhdgv +xquhsruwhg uhvxow,1 Ilqdoo|/ wkh WrrEljWrIdlo frh!flhqw ehfrphv vwdwlvwlfdoo| vljqlfdqw dqg qhjdwlyh lq wkh {hg h hfwv vshflfdwlrqv +froxpqv 8)9,/ zkloh Vxssruw qhjdwlyho| d hfwv VSUHDG lq doo vshflfdwlrqv1 Lq vxppdu|/ hyhq li wkh uhvxowv suhvhqwhg lq wklv vhfwlrq duh qrw dv frqfoxvlyh dv wkrvh uhsruwhg lq suhylrxv vhfwlrqv/ zh frqvlghu wkdw wkh vlqh txd qrq k|srwkhvlv ri wkh lqgluhfw fkdqqho h!flhqf| fdqqrw eh hqwluho| uhmhfwhg1 Ehiruh forvlqj wklv vhfwlrq/ zh sursrvh wzr sodxvleoh +wkrxjk qrw qhfhvvdulo| frpshwlqj, h{sodqdwlrqv wkdw frxog khos xv xqghuvwdqg ehwwhu wkh zhdnqhvvhv ri wkh dffrxqwlqj prgho frpsduhg zlwk wkh vshflfdwlrqv lqfoxglqj fuhglw udwlqjv1 Wkh uvw h{sodqdwlrq shuwdlqv wr wkh uhwlfhqfh ri edqnv wr uhyhdo fhuwdlq vhqvlwlyh lqirupdwlrq dv ordq orvv uhvhuyhv/ surylvlrqv lq wkh surw dqg orvv dffrxqw ru qrq shuiruplqj ordqv1 Lqghhg/ wkh qxpehu ri revhuydwlrqv ghfuhdvhv vkduso| +wr 557 58<, zkhq zh wdnh lqwr dffrxqw wkh EdgOrdqv yduldeoh +vhh froxpqv 6)7,/ lpsdlulqj wkh txdolw| ri rxu hvwlpdwlrqv1 Vhfrqg/ wkh dffrxqwlqj vwdqgdugv duh gl huhqw iurp rqh frxqwu| wr dqrwkhu/ wkxv gh0 fuhdvlqj wkh ghjuhh ri frpsdudelolw| ri rxu sur{lhv ri edqn ulvn dqg shuirupdqfh1 Wkh khwhurjhqhlw| ri dffrxqwlqj ghqlwlrqv lv pruh vhyhuh lq wkh fdvh ri qrq shuiruplqj ordqv/ ordq orvv uhvhuyhv/ dqg fkdujh r v1 Reylrxvo|/ wkh fuhglw udwlqjv gr qrw vx hu iurp wklv vkruw0 frplqj1 Zkhq wkh udwlqjv duh dgghg wr wkh dffrxqwlqj yduldeohv/ zh qg wkdw wkh frh!flhqwv ri wkhvh odvw rqhv ehfrph lqvljqlfdqw/ zkloh udwlqjv frqwlqxh wr h{huflvh d vljqlfdqw lq0 xhqfh +rplwwhg rxwsxw,1 Lq dgglwlrq/ lq rughu wr frqwuro iru furvv0frxqwu| gl huhqfhv lq dffrxqwlqj vwdqgdugv/ zh dovr lqwhudfwhg qdqfldo udwlrv zlwk frxqwu| gxpplhv +wklv vrox0 wlrq lv vxjjhvwhg lq Vlurql/ 5336,1 Krzhyhu/ wkh uhvxowv zh rewdlqhg duh qrw vljqlfdqwo| ehwwhu wkdq wkrvh uhsruwhg lq Wdeoh :1 Rqh ri wkh gl!fxowlhv ri rxu vwxg| zdv wr frpsxwh vsuhdgv xvlqj d surshu ehqfkpdun ulvn0iuhh udwh lq dq lqwhjudwhg pdunhw1 Frqvhtxhqwo|/ iru wkh lvvxhv ghqrplqdwhg lq hxur diwhu 4<<</ wkh iruphu ulvn iuhh udwhv zhuh uhsodfhg zlwk wkh |lhogv rq wkh Wuhdvxu| vhfxulwlhv lvvxhg e| DDD udwhg Hxurshdq vryhuhljqv +lq sduwlfxodu Jhupdq|/ Dxvwuld/ Iudqfh/ dqg wkh Qhwkhuodqgv,1 Dovr/ wkh ulvn0iuhh lqwhuhvw udwhv xvhg lq VSUHDG frpsxwdwlrqv zhuh frpsxwhg iurp ehqfkpdun |lhog fxuyhv hvwlpdwhg e| d 8 wk rughu sro|qrpldo htxdwlrq +vhh Dsshqgl{ 4,1 Wkh uhvxowv ri rxu hvwlpdwlrqv duh qrw vhqvlwlyh wr wkhvh ydulrxv VSUHDG phdvxuhv1 Dv zh kdyh douhdg| phqwlrqhg lq Vhfwlrq 7/ e| uhjuhvvlqj wkh hqg0ri0Ghfhpehu vsuhdgv rq yduldeohv ghslfwlqj wkh hqg0|hdu qdqfldo frqglwlrqv +exw uhyhdohg d frxsoh ri zhhnv odwhu,/ rqh vxssrvhv lpsolflwo| wkdw dffrxqwlqj lqirupdwlrq lv lqfrusrudwhg lq pdunhw sulfhv revhuyhg rq Ghfhpehu 64 vw 1 Wklv elqglqj k|srwkhvlv zrxog lpso| wkh dffhswdqfh ri wkh vwurqj irup ri pdunhw h!flhqf| +vhh Iodqqhu| dqg Vruhvfx/ 4<<9,1 Vlqfh rqh ri wkh remhfwlyhv ri wkh sdshu lv wr whvw zkhwkhu dffrxqwlqj gdwd lv fruuhodwhg zlwk vsuhdgv/ wkh pdlq dqdo|vlv uhsruwhg lq ¢816 kdv ehhq grqh xvlqj pdunhw sulfhv revhuyhg dw wkh hqg ri Mdqxdu|/ zkhq wkh dffrxqwlqj lqirupdwlrq lv sxeolfo| nqrzq1 Krzhyhu/ dv d urexvwqhvv fkhfn/ zh dovr hvwlpdwhg wkh dffrxqwlqj hpslulfdo prgho zlwk wkh vsuhdgv revhuyhg rq Ghfhpehu 64 vw ri hdfk |hdu1 Wkh uhvxowv +qrw lqfoxghg khuh iru vsdfh uhdvrqv, duh txdolwdwlyho| vlplodu wr wkrvh uhsruwhg lq Wdeoh :1

	: 4:
	soft frqvwdqwo| edlohg rxw wkh sureohp edqnv1 Wkh lghd lv wr hvwlpdwh wkh delolw| ri pdunhw sulfhv strong pdunhw1 Dv Prujdq dqg Vwlurk +5334, hohjdqwo| srlqw rxw/ qhlwkhu pdunhw ^sulpdu| ru vhf0 Dgglqj {hg h hfwv wr rxu lqlwldo hpslulfdo prghov ohdyhv wkh pdlq uhvxowv edvlfdoo| ri ghshqghqw/ frqwuro/ dqg lqghshqghqw yduldeohv1 56
	configurations Confirming the available information to supervisor Hydqr dqg Zdoo/ 5333, hpskdvl}h dq lqqrydwlyh uroh iru pdunhw glvflsolqh= lpsrvlqj fohdu configurations Triggering Prompt Corrective Actions Setting risk-adjusted deposit insurance premia Improving the off-site models Better resources allocation olplwv wr wkh glvfuhwlrqdu| ehkdylru ri dxwkrulwlhv1 Uhjxodwru| iruehdudqfh lq wkh uhvroxwlrq ri sureohp lqvwlwxwlrqv kdv kdg glvdvwurxv frqvhtxhqfhv gxulqj wkh yluxohqw edqnlqj fulvhv wr dqwlflsdwh d vxevwdqwldo grzqjudglqj +l1h1 ehorz F , ri wkh Ilwfk LEFD Lqglylgxdo udwlqj/ zklfk holplqdwhv wkh vdihw| qhw h hfw1 Vxfk d grzqjudgh lv dvvrfldwhg wr edqn iudjlolw|1 Wkhlu uhvxowv vkrz wkdw vsuhdgv duh uholdeoh hduo|0zduqlqj vljqdov rqo| vkruwo| ehiruh wkh udwlqj grzqjudgh1 Rq wkh frqwudu|/ wkh glvwdqfh wr ghidxow +d ulvn lqglfdwru ghulyhg iurp htxlw| sulfhv, lv qrlv| ohvv wkdq 6 prqwkv ehiruh wkh udwlqj fkdqjh/ exw frqyh|v xqfkdqjhg +vhh Wdeoh 9/ froxpqv 4 6,1 Wkh frh!flhqw ri wkh VS0P0IL yduldeoh lv srvlwlyh dqg vwdwlvwlfdoo| vljqlfdqw dw wkh 4( ohyho/ zklfkhyhu hpslulfdo vshflfdwlrq lv xvhg1 rqgdu|`lv N 5334> Vlurql/ 5334,1 iWdeoh 9 derxw khuhj S n' n \ nlw . m' # m ] mlw . lw +5, iWdeoh 4 derxw khuhj 8151 Ilqdqfldo vwuhqjwk udwlqjv dv sur{lhv iru edqn ulvn
	Iljxuh 4= Ydulrxv frqjxudwlrqv ri wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh1 rffxuuhg ryhu wkh sdvw wzr ghfdghv ru vr +vhh h1j1 Urfkhw/ iruwkfrplqj,1 Khqfh/ vwulfw uxohv xvhixo lqirupdwlrq 9 4; prqwkv lq dgydqfh1 Wkh glvwulexwlrq ri VSUHDG e| frxqwu|/ ghslfwhg lq Wdeoh 5 +froxpqv 6)7,/ uhyhdov
	jryhuqlqj wkh ehkdylru ri edqn uhjxodwruv dqg vxshuylvruv edvhg hlwkhu rq vsuhdgv ru rq wkh Wkh eulhi glvfxvvlrq ri wkh vwxglhv shuiruphg rq Hxurshdq gdwd vxjjhvwv wkdw rxu sdshu lv vrph lqwhuhvwlqj dvshfwv frqfhuqlqj wkh srwhqwldoo| dv|pphwulf wudqvplvvlrq ri pdunhw glv0
	vrph srolf| lpsolfdwlrqv1 ri vwurqjo| h!flhqw pdunhwv/ deoh wr jhqhudwh yhu| suhflvh hduo|0zduqlqj vljqdov uhodwlyh wr lq wkh sulpdu| pdunhw duh dydlodeoh wr wkh vxshuylvru rqo| dw suhflvh prphqwv lq wlph +wkh 51 Wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh= phfkdqlfv dqg uhodwhg olwhudwxuh delolw| wr lvvxh ghew vhfxulwlhv zrxog lpsuryh wkh uhvroxwlrq ri sureohp edqnv zkloh uhgxflqj vrfldo frvwv1 Krzhyhu/ vxfk d frqjxudwlrq ri wkh lqgluhfw fkdqqho qhfhvvlwdwhv wkh h{lvwhqfh prvw forvho| uhodwhg wr Vlurql +5336,1 Krzhyhu/ Vlurql irfxvhv h{foxvlyho| rq sulpdu| pdunhw flsolqh lq wkh Hxurshdq edqnlqj vhfwru1 Iluvwo|/ Jhupdq/ Dxvwuldq dqg Iuhqfk edqnv kdyh sulfhv/ zklfk udwkhu shuwdlq wr wkh gluhfw fkdqqho ri pdunhw glvflsolqh1 : Dv wkh sulfhv iruphg orzhu vsuhdgv +318<(/ 318<(/ dqg 31:8( uhvshfwlyho|, wkdq wkh Hxurshdq dyhudjh +31;:(,1
	wkh txdolw| ri lvvxlqj edqnv1 lvvxh gdwhv, dqg edqnv gr qrw lvvxh yhu| riwhq qhz ghew vhfxulwlhv/ wkh sulpdu| pdunhw lv
	Lq rughu wr dvvhvv wkh glvflsolqdu| srwhqwldo ri wkh edqn ghew pdunhw/ vrph suhylrxv olnho| wr eh d zhdn vrxufh ri lqgluhfw pdunhw glvflsolqh1 ; Pruhryhu/ dv Frylw} hw do1 +5337,
	sdshuv/ lqfoxglqj lqwhu dold Dyhu| hw do1 +4<;;,/ Jruwrq dqg Vdqwrphur +4<<3,/ Iodqqhu| dqg Frylw} dqg Kduulvrq +5337, frqylqflqjo| dujxh/ wkh ghflvlrq wr lvvxh vxeruglqdwhg ghew
	dqg Vruhvfx +4<<9,/ Hydqr dqg Zdoo +5334/ 5335,/ Prujdq dqg Vwlurk +5334,/ Mdjwldql hw whqgv wr eh hqgrjhqrxv= edqnv frqiurqwlqj qdqfldo glvwuhvv kdyh d kljkhu suredelolw| ri
	do1 +5335,/ Frylw} hw do1 +5337,/ Vdqwrv +5337,/ Nulvkqdq hw do1 +5338/ 5339,/ Hydqr hw qrw lvvxlqj qhz ghew vhfxulwlhv1 Khqfh/ wkh ulvn lqglfdwruv ghulyhg iurp sulpdu| pdunhw
	do1 +533;,/ dwwhpswhg wr ghwhuplqh wkh h{whqw wr zklfk +sulpdu| dqg vhfrqgdu| pdunhw, sulfhv +h1j1 dw0lvvxh vsuhdgv, duh lq idfw xqrevhuydeoh dw wkh yhu| mxqfwxuhv zkhq wkh|
	vsuhdgv dffxudwho| uh hfw lvvxhuv* qdqfldo frqglwlrqv1 Uhylhzlqj wkhvh vwxglhv/ zklfk duh zrxog kdyh wkh odujhvw srwhqwldo ydoxh iru vxshuylvru1 Wkhvh dxwkruv dovr vxjjhvw wkdw wkh
	doo frqfhqwudwhg rq wkh XV erqg pdunhw/ lv eh|rqg rxu sxusrvh1 8 Udwkhu/ lq zkdw iroorzv uhvxowv uhsruwhg lq suhylrxv vwxglhv edvhg rq sulpdu| pdunhw vsuhdgv pd| vx hu iurp vdpsoh
	zh ghflghg wr irfxv rxu olwhudwxuh uhylhz rq wkh Hxurshdq hylghqfh1 Wkh hpslulfdo olwhudwxuh rq wkh suhvhqfh ri pdunhw glvflsolqh lq wkh Hxurshdq edqnlqj vhohfwlrq eldv1 < Lw lv zruwk qrwlqj wkdw wklv srwhqwldo hfrqrphwulf sureohp d hfwv wr d ohvvhu h{whqw wkh hpslulfdo vwxglhv rq pdunhw glvflsolqh xvlqj vhfrqgdu| pdunhw gdwd1 81 Hpslulfdo uhvxowv
	vhfwru lv txlwh wklq/ frpsduhg zlwk wkh XV hylghqfh1 Euxql dqg Sdwhuqõ +4<<8, vkrz Lq d uhfhqw duwlfoh/ Hydqr hw do1 +533;, dujxh wkdw wkh lqirupdwlrq rz lv ulfkhu dqg 8141 VSUHDG yduldelolw| dqg wudglwlrqdo udwlqjv
	d fhuwdlq vhqvlwlylw| ri |lhogv wr wkh Prrg|*v udwlqj ri Hxurshdq edqn lvvxhuv/ qdqfldo wkxv edqnv pd| eh ohvv rsdtxh durxqg wkh wlph wkh| dssurdfk wkh sulpdu| pdunhw iru
	ohyhudjh/ dqg uhwxuq rq dvvhwv1 Krzhyhu/ wkh vfrsh ri wkhlu dqdo|vlv lv yhu| olplwhg= wkhlu qhz ghew sodfhphqwv1 Wr sxw lw dqrwkhu zd|/ edqnv whqg wr glvforvh dgglwlrqdo lqirupdwlrq
	vdpsoh lqfoxghv rqo| 5; erqgv iru zklfk wkh vhfrqgdu| pdunhw sulfhv zhuh froohfwhg dw wkh wr lqyhvwruv lq rughu wr frqylqfh wkhp wr dffhsw wkh qhz ghew lvvxhv dw frpshwlwlyh sulfhv1
	hqg ri d vlqjoh wudglqj gd| +Mxqh 5</ 4<<6,1 Vlurql +5336, lv wkh uvw sdshu wr surylgh d frpsuhkhqvlyh dqdo|vlv ri wkh ghwhuplqdqwv ri dw0lvvxh |lhog vsuhdgv ri odujh Hxurshdq edqnv* vxeruglqdwhg ghew1 Vlurql qgv wkdw +4, ghewkroghuv gr glvfulplqdwh lq d udwlrqdo pdqqhu ehwzhhq wkh gl huhqw ulvn surohv ri lvvxlqj edqnv> 9 +5, sxeolf edqnv hqmr| d vljqlfdqw jryhuqphqw vxevlg| lq wkh irup ri d orzhu ixqglqj frvw> dqg +6, wkh ulvn vhqvlwlylw| ri sulpdu| pdunhw vsuhdgv kdv ehhq lqfuhdvlqj ryhu 4 4 Wkh vdpsohv frqvwuxfwhg e| Dyhu| hw do1 +4<;;,/ Jruwrq dqg Vdqwrphur +4<<3,/ dqg Iodqqhu| dqg Vruhvfx +4<<9, h{klelw d +txdvl0,olqhdu uhodwlrq ehwzhhq VSUHDG dqg edqn dvvhwv ulvn1 Krzhyhu/ Mdjwldql 4 ; Vlurql +5336, dqg Jurss hw do1 +5339, dovr qg wkdw Eulwlvk edqnv* vxeruglqdwhg ghew vsuhdgv duh vljqlfdqwo| kljkhu wkdq wkrvh ri wkh rwkhu Hxurshdq edqnv1 4 < Pdun Iodqqhu| vxjjhvwhg dq dowhuqdwlyh h{sodqdwlrq iru wkh idfw wkdw/ jlyhq hyhu|wklqj hovh/ wkh vsuhdgv E| frqwudvw/ sulpdu| pdunhw vsuhdgv dffxudwho| uh hfw edqn ulvn dv kdv ehhq vkrzq e| Vlurql +5336, hw do1 +5335, vkrz wkdw/ lq wkh fdvh ri xqghufdslwdol}hg edqnv/ VSUHDG lqfuhdvhv idvwhu zlwk ulvn1 ri XN edqnv duh irxqg wr eh kljkhu wkdq wkrvh ri frqwlqhqwdo Hxursh edqn lvvxhuv1 Qdpho|/ edqnv zlwk grhv qrw qhfhvvdulo| phdq wkdw wkh sulydwh prqlwrulqj shuiruphg rq dq rq0jrlqj edvlv 4 5 Wkh ulvn0iuhh |lhog fxuyhv zhuh hvwlpdwhg iru vhyhq gl huhqw vryhuhljq lvvxhuv +yl}1 Iudqfh/ Jhupdq|/ odujhu dqg pruh dfwlyh grphvwlf pdunhwv +vxfk dv XN edqnv, duh pruh olnho| wr lvvxh lq wkhlu rzq qdwlrqdo
	wkh 4<<3v/ vxjjhvwlqj wkdw frqmhfwxudo jryhuqphqwdo jxdudqwhhv ydqlvkhg gxulqj wkh vhfrqg e| ghewkroghuv dxwrpdwlfdoo| wudqvodwhv lqwr uholdeoh |lhog vsuhdgv lq wkh vhfrqgdu| erqg Lwdo|/ wkh Qhwkhuodqgv/ Vzlw}huodqg/ wkh Xqlwhg Nlqjgrp/ dqg wkh Xqlwhg Vwdwhv, dffruglqj wr wkh fxuuhqf| pdunhwv +iru lqvwdqfh/ wklv lv xvxdoo| wkh fdvh iru odujh XV edqnlqj rujdql}dwlrqv,1 Li frqwlqhqwdo Hxursh
	4 Ihghudo Ghsrvlw Lqvxudqfh Frusrudwlrq +IGLF, lv wkh jryhuqphqw erg| fkdujhg zlwk wkh ghsrvlw lqvxu0 dqfh lq wkh Xqlwhg Vwdwhv1 5 Iru dq h{fhoohqw vxuyh| ri wkh ydulrxv vxe0ghew sursrvdov/ wkh uhdghu fdq uhihu wr EJIUV +4<<</ Wdeoh 4/ ss19 45,/ EJIUV)WG +5333/ Dsshqgl{ D/ ss18; 98, ru Hydqr dqg Zdoo +5333/ s19: hw sdvvlp ,1 Eolvv +5334, dqg Kdpdodlqhq hw do1 +5338, surylgh d frpsuhkhqvlyh dqdo|vlv ri wkh wkhru| xqghuo|lqj pdunhw glvflsolqh lq edqnlqj dqg kljkoljkw wkh pxowl0glphqvlrqdo vwuxfwxuh ri wkh skhqrphqrq1 sduw ri wkh ghfdgh1 D gl huhqw hpslulfdo dssurdfk zdv dgrswhg e| Jurss hw do1 +5339,/ lq rughu wr wdnh lqwr dffrxqw wkh shfxoldulw| ri wkh Hxurshdq edqnlqj vhfwru/ zkhuh sxeolf dxwkrulwlhv kdyh 8 Wkhvh vwxglhv jhqhudoo| frqup wkdw wkh sulydwh prqlwrulqj lv h hfwlyh lq wkh XV edqn ghew pdunhwv1 Lqghhg/ pdunhw sulfhv uh hfw txlwh zhoo wkh frqglwlrqv ri lvvxlqj edqnv dqg wklv lqirupdwlrq lv qrw uhgxqgdqw zlwk uhjdug wr wkdw srvvhvvhg e| wkh vxshuylvru1 Vhh EJIUV +4<<<,/ Iodqqhu| +4<<;/ 5334,/ Hydqr dqg Zdoo +5333,/ dqg Iodqqhu| dqg Qlnroryd +5337, iru frpsuhkhqvlyh vxuyh|v ri wklv ydvw hpslulfdo olwhudwxuh1 9 Wkh edqn ulvn suroh lv sur{lhg e| +l , wkh lvvxh+u, udwlqjv> +ll , qdqfldo vwuhqjwk udwlqjv/ zklfk gr plvohdglqj1 qrw wdnh lqwr dffrxqw dq| h{whuqdo vxssruw iurp vwdwh dxwkrulwlhv ru edqn vkduhkroghuv> dqg +lll , ydulrxv lq zklfk wkh edqn ghew lvvxh zdv ghqrplqdwhg1 Hvwlpdwlrq ghwdlov iru ehvw w fdofxodwlrqv ri ehqfkpdun edqnv lvvxh ghew vhfxulwlhv pruh riwhq yld wkhlu zkroo|0rzqhg vxevlgldulhv orfdwhg lq wd{ khdyhqv/ wklv : Klv dujxphqw lv wkdw wkh vhfrqgdu| pdunhw lv wrr looltxlg wr |lhog uholdeoh erqg sulfhv dqg hyhq wkh lqglfdwlyh txrwhv duh qrw yhu| lqirupdwlyh +vhh Vlurql/ 5334/ ss1 57< 583,1 E| frqwudvw/ dw0lvvxh vsuhdgv duh qhfhvvdulo| edvhg rq dfwxdo wudqvdfwlrqv/ dqg qrw hvwlpdwhg iurp sulflqj pdwulfhv ru ghdohu txrwhv1 ; Rq dyhudjh wkh odujhvw Hxurshdq edqnv lvvxh vxeruglqdwhg ghew 418 wlphv d |hdu> wkh dyhudjh ydoxh udqjhv irup d plqlpxp ri 318 +l1h1 rqh lvvxh hyhu| wzr |hduv, wr d pd{lpxp ri irxu wlphv d |hdu +vhh ELV/ 5336> Vlurql/ 5334,1 Vrph ri wkh dujxphqwv lq idyru ri xvlqj vhfrqgdu| pdunhw gdwd iru vxshuylvru| sxusrvhv wkdw zh glvfxvv lq wklv vhfwlrq duh dovr uhylhzhg lq Srs +5339,1 < E| xvlqj d gdwdvhw frpsulvlqj odujh XV edqnlqj rujdql}dwlrqv/ Frylw} hw do1 +5337, vkrz wkdw wkh vljq dqg vljqlfdqfh ri sdudphwhu hvwlpdwhv wkdw gr qrw fruuhfw iru vdpsoh vhohfwlrq eldv fdq eh vhulrxvo| |lhog fxuyhv duh suhvhqwhg lq Dsshqgl{ 41 4 6 Wkh pdunhw sulfh lv wkh odwhvw sulfh rewdlqhg iurp wkh pdunhw/ txrwhg hlwkhu dv d fohdq ru jurvv sulfh/ ghshqglqj rq orfdo pdunhw sudfwlfhv1 Iru vrph pdunhwv/ wklv lv wkh fxuuhqw uhdo0wlph sulfh> iru rwkhuv/ lw lv odvw qljkw*v forvlqj sulfh1 Lw lv dozd|v d plg0sulfh1 Fhuwdlq gdwd surylghuv +h1j1 Eorrpehuj , uhsruw lqglfdwlyh txrwhv ru suhglfwhg +pdwul{2EJQ, sulfhv/ zklfk duh qrw qhfhvvdulo| edvhg rq dfwxdo wudghv1 Krzhyhu/ idfw frxog h{sodlq wkh kljkhu vsuhdgv rq XN erqgv1 Vlurql +5334/ s1 574, uhsruwv wkdw 56( ri wkh lvvxhv 5 3 Zh suhihuuhg wklv vshflfdwlrq/ ehfdxvh xqolnh wkh rqh lqfoxglqj wkh wudglwlrqdo udwlqjv/ lw grhv qrw wdnh pdgh iurp 4<;; wkurxjk 5333=T4 e| Hxurshdq edqnv duh frpsohwhg lq wklv zd|/ vlpso| iru wkh ehqhw ri lqwr dffrxqw dq| h{whuqdo vxssruw idfwruv1 Wkh glvwlqfwlrq ehwzhhq wkh wzr h hfwv lv qrw vr fohdu dv orqj lqyhvwruv zkr zklvk wr dyrlg wd{hv rq lqwhuhvw lqfrph1 \hw/ Vlurql grhv qrw surylgh wkh glvwulexwlrq e| dv wkh Ilwfk LEFD Vxssruw udwlqj/ xvhg lq wkh frqvwuxfwlrq ri Vxssruw/ douhdg| lqfoxghv wrr0elj0wr0idlo frxqwu| ri wkhvh wd{ kdyhqv lvvxhv1 Lq rxu vdpsoh/ rqo| 9 frqwlqhqwdo Hxursh edqnv +rxw ri 93, lvvxhg erqgv wkurxjk iruhljq vxevlgldulhv +orfdwhg lq Ox{hperxuj/ Fxudfdr/ dqg wkh Fd|pdq Lvodqgv,/ zkloh qrqh h hfwv1 8171 Urexvwqhvv whvwv 5 4 Wkh Odqghvedqnv duh sxeolf fuhglw lqvwlwxwlrqv surylglqj qdqfldo vhuylfhv/ olnh fhqwudo edqn w|sh rshu0 sulydwh fruuhvsrqghqfhv zlwk wkh whdp Gdwdvwuhdp +Orqgrq, frquphg xv wkdw doo wkh sulfhv xvhg lq rxu vwxg| dozd|v fruuhvsrqg wr dfwxdo wudghv1 ri wkh XN edqnv* lvvxhv zhuh frpsohwhg lq wd{ khdyhqv1 H{sorulqj wkh ghwhuplqdqwv ri wklv XN suhplxp lq wkh vhfrqgdu| erqg pdunhw lv eh|rqg rxu sxusrvh1 Krzhyhu/ zh frqvlghu wkdw wklv sx}}olqj hylghqfh ghvhuyhv ixuwkhu lqyhvwljdwlrq1 dwlrqv iru wkh orfdo vdylqjv edqnv +Vsdundvvhq,/ krxvlqjv vfkhphv dqg lqgxvwuldo vwduw0xsv iru vwdwh jryhuq0 Wklv vhfwlrq vxppdul}hv wkh pdlq uhvxowv ri vhyhudo whvwv frqgxfwhg lq rughu wr fkhfn phqwv/ dqg frpphufldo2lqyhvwphqw edqnlqj rshudwlrqv iru sulydwh0vhfwru upv1 Wkh Vsdundvvhq dovr ehqhw iurp h{solflw jryhuqphqwdo jxdudqwhhv ehlqj hqwluho| rzqhg e| orfdo pxqlflsdolwlhv1 wkh urexvwqhvv ri wkh vsuhdg2ulvn uhodwlrqvkls1 Lq sduwlfxodu/ zh xvhg dowhuqdwlyh phdvxuhv
	dffrxqwlqj yduldeohv wkdw suhylrxv vwxglhv rq XV gdwd kdyh vkrzq wr eh uhohydqw lq h{sodlqlqj |lhog vsuhdgv1

6 

Wkh rwkhu wzr slooduv duh= +L, wkh edqn fdslwdo uhjxodwlrq dqg +LL, wkh vxshuylvlrq surfhvv1 Dv idu dv zh nqrz/ wkh rqo| wkhruhwlfdo sdshu zklfk vwxglhv wkh duwlfxodwlrq ehwzhhq wkh wkuhh slooduv ri wkh Qhz Fdslwdo Dffrug +Edvho 5, lv wkdw ri Urfkhw +5337,1 \hw/ zkhq wkh dxwkru irupdol}hv wkh wklug sloodu/ kh irfxvhv rq d 7 Plwvxklur Ixndr +Mdsdqhvh Vkdgrz Ilqdqfldo Uhjxodwru| Frpplwwhh, qdphg vxe0ghew fdqdu| erqgv/ wklqnlqj ri wkh fdqdulhv xvhg lq wkh sdvw e| wkh plqhzrunhuv lq vhdufk iru frdo/ wr zduq wkhp derxw kdupixo qr{hv ri phwkdqh jdv +vhh Hxurprqh|/ Dsulo 5333/ ss1 477 479,1 Pxwdwlv pxwdqglv/ wkh pdunhw dv wkh fdqdulhv zduqv wkh vxshuylvru dqg rwkhu pdunhw sduwlflsdqwv ri d srvvleoh qdqfldo glvwuhvv zkhq vsuhdgv uhdfk ohyhov frpsdudeoh wr wkrvh ri mxqn erqgv1 lqwr wkh uhjxodwlrq lw @ pdunhw phdvxuhv ri edqn ulvn> \ lw @ dffrxqwlqj phdvxuhv ri edqn ulvn> < ] lw M S 4 7 Wkh dffuxhg lqwhuhvw lv fdofxodwhg dffruglqj wr frqyhqwlrqv jryhuqlqj hdfk pdunhw1 Wkh |lhogv fdofxod0 wlrqv ghshqg rq wkh sudfwlfhv vshflf wr hdfk pdunhw/ h1j1 vhpl0dqqxdoo| lq wkh XV Wuhdvxu| pdunhw dqg dqqxdoo| lq wkh Hxurerqgv pdunhw1 ryhu wkh 5 5 Wklv vwru|/ uhodwhg lq vhyhudo lvvxhv ri Wkh Hfrqrplvw +Dsulo 48 wk / 5333> Ghfhpehu < wk / 5333> Rfwrehu 4< wk / 5335,/ zdv uhvxphg lqwhu dold e| Vlurql +5336,/ Edvho Frpplwwhh +5336, dqg Jurss hw do1 +5339,1

  1 Wkh vhqvlwlylw| ri VSUHDG wr fuhglw udwlqjv lv rqfh djdlq frquphg= 57 VSUHDG lw @ l . 2 ? 2lw

	f=f	. ? lw f=2. WW	. e ? elw f= . WWW	. D ? Dlw f=D. WWW	. S ? Slw f=bf WWW	. . ? .lw f=. WWW	. H ? Hlw =S WWW
	Ef=fS	E=bb	E2=H2	E2=H	E =S2	E =	E =D

  5 7 Zh uhsolfdwhg wkh vdph hpslulfdo h{huflvh iru wkh qdqfldo vwuhqjwk udwlqjv/ PEIV0ILL1 Wkh uhvxowv duh txlwh vlplodu exw qrw dv vwurqj1 5 8 Zh dovr dwwhpswhg wr shuirup hvwlpdwlrqv iru hdfk |hdu ehwzhhq 4<<8 dqg 5335/ exw wkh uhvxowv zhuh ohvv frqfoxvlyh lq sduwlfxodu ehfdxvh ri wkh uhgxfhg qxpehu ri revhuydwlrqv +73 rq dyhudjh, frxsohg zlwk wkh uhodwlyho| odujh qxpehu ri lqghshqghqw yduldeohv1 dqg 4<<9 +3138: dw wkh 4( ohyho,1 Wkh frqwuro yduldeohv vljqlfdqwo| d hfw VSUHDG lq wkh uljkw gluhfwlrq1 Djdlq/ wkh ghew lvvxhg e| sxeolf0vhfwru edqnv dqg e| edqnv ehqhwlqj iurp h{solflw jxdudqwhhv +hlwkhu iurp wkh vwdwh dxwkrulwlhv ru wkhlu vkduhkroghuv, lv wudghg dw vsuhdgv vxevwdqwldoo| orzhu wkdq wkrvh ri sulydwh0vhfwru edqnv1 Wkh frh!flhqw ri Vxssruw kdv d qhjdwlyh vljq uhjdugohvv ri wkh frqvlghuhg vxe0shulrg> wkh pdujlqdo lq xhqfh ri wklv yduldeoh wxuqv rxw wr eh vwurqjhu ehwzhhq 5334 dqg 53351 E| uhjuhvvlqj VSUHDG rq wkh dffrxqwlqj phdvxuhv ri edqn ulvn dqg shuirupdqfh zh rewdlq pl{hg uhvxowv +rplwwhg rxwsxw,1 Wkh fdslwdo dghtxdf| udwlr h{klelwv d qhjdwlyh dqg vljqlfdqw frh!flhqw ryhu wkh 4<<8 4<<9 dqg 5334 5335 shulrgv1 Wkh fuhglw0txdolw| phdvxuhv hqwhu vljqlfdqwo| diwhu 4<<:1 Wkh vdph uhvxow krogv iru wkh erqgv lvvxhg e| sxeolf0vhfwru edqnv= wkh vljq ri Vxssruw lv qhjdwlyh/ dv h{shfwhg/ ryhu doo vxe0shulrgv/ exw lv vljqlfdqw rqo| diwhu 4<<:1 Dffruglqj wr wkhvh uhvxowv/ wkh sulflqj lq wkh vhfrqgdu| ghew pdunhw lv uhodwlyho| pruh vhqvlwlyh wr edqn ulvn suroh lq wkh vhfrqg sduw ri wkh dqdo|}hg shulrg1 Krzhyhu/ dv srlqwhg rxw e| Vlurql +5336,/ lw lv gl!fxow wr wudfn grzq vshflf wxuqlqj srlqwv lq wkh hyroxwlrq ri wkh VSUHDG vhqvlwlylw| lq wkh Hxurshdq edqn ghew pdunhw1 Lqghhg/ qr vshfwdfxodu uhjxodwru| fkdqjh frpsdudeoh wr wkh dgrswlrq ri IGLFLD lq 4<<4 lq wkh X1V1 iru h{dpsoh wrrn sodfh lq Hxursh ehwzhhq 4<<8 dqg 53351 91 Frqfoxvlrqv dqg srolf| lpsolfdwlrqv Wklv duwlfoh frpsohphqwv wkh sohwkrud ri hpslulfdo vwxglhv shuiruphg pdlqo| rq XV gdwd zlwk d frpsuhkhqvlyh dqdo|vlv ri wkh vhfrqgdu| pdunhw sulfhv vhqvlwlylw| wr wkh ulvn surohv ri wkh odujhvw Hxurshdq lvvxlqj edqnv1 Pruh suhflvho|/ rxu remhfwlyh zdv wr hpslulfdoo| whvw wkh vlqh txd qrq k|srwkhvlv ri wkh lqgluhfw fkdqqho h hfwlyhqhvv1 Wklv k|srwkhvlv srvwxodwhv wkdw lqyhvwruv* prqlwrulqj wudqvodwhv lqwr wkh surgxfwlrq ri uhohydqw lqirupdwlrq derxw wkh qdqfldo frqglwlrqv dqg shuvshfwlyhv ri lvvxlqj edqnv1 Wklv k|srwkhvlv zdv whvwhg e| prgholqj wkh |lhog vsuhdg ehwzhhq wkh pdunhw lqwhuhvw udwh rq rswlrq0iuhh erqgv lvvxhg e| edqnv dqg wkh fruuhvsrqglqj ulvn0iuhh udwh ri wkh vdph pdwxulw| dv d ixqfwlrq ri ydulrxv edqn ulvn phdvxuhv1 Rq wkh zkroh/ rxu uhvxowv vxjjhvw wkdw fuhglw vsuhdgv duh vhqvlwlyh wr wkh qdqfldo frqglwlrqv dqg ulvn surohv ri edqn lvvxhuv/ dv uh hfwhg lq wudglwlrqdo fuhglw udwlqjv dqg hvshfldoo| Prrg|*v Edqn Ilqdqfldo Vwuhqjwk dqg Ilwfk LEFD Lqglylgxdo udwlqjv/ dvvljqhg rqo| wr qdqfldo upv1 Wkhvh odvw udwlqjv duh pruh dffxudwh ulvn phdvxuhv dv orqj dv wkh| h{foxgh wkh h hfwv dvvrfldwhg zlwk wkh vdihw| qhw/ v|pswrpdwlf iru wkh edqnlqj lqgxvwu|1 Krzhyhu/ wkh uhodwlrq ehwzhhq wkh vsuhdgv dqg ydulrxv dffrxqwlqj phdvxuhv ri edqn ulvn dqg shuirupdqfh lv zhdnhu/ lq sduwlfxodu ehfdxvh ri wkh khwhurjhqhlw| ri wkh dffrxqwlqj vwdqgdugv dssolhg lq Hxurshdq frxqwulhv1 Doo lq doo/ vhfrqgdu| pdunhw vsuhdgv gr frqwdlq ydoxdeoh lqirupdwlrq derxw wkh qdq0 fldo frqglwlrqv dqg ulvn suroh ri edqn lvvxhuv dqg khqfh vkrxog qrw eh ljqruhg e| wkh ghflvlrq0pdnhuv uhvsrqvleoh iru edqnlqj uhjxodwlrq dqg vxshuylvlrq lq Hxursh1 Lw lv zruwk hpskdvl}lqj wkdw ydolgdwlqj wkh vlqh txd qrq k|srwkhvlv fdq qhlwkhu vhuyh wr mxvwli| wkh VGS sursrvdov qru suryh wkh h hfwlyhqhvv ri pdunhw glvflsolqh lq wkh Hxurshdq edqnlqj vhfwru1 Lqghhg/ qrwklqj jxdudqwhhv wkdw edqnv uhdfw wr vljqdov vhqw e| wkh pdunhw lq rughu wr doljq wkhlu vwudwhjlhv zlwk wkh lqwhuhvwv ri lqyhvwruv1 Rq wkh rwkhu kdqg/ e| dffhswlqj lw/ dw ohdvw zh fdq uhmhfw wkh idloxuh ri wkh lqgluhfw fkdqqho lq Hxursh1 Ilqdoo|/ rxu uhvxowv frqfhuqlqj wkh jryhuqphqw0rzqhg edqnv ru edqnv surwhfwhg e| h{0 solflw jxdudqwhhv fdvw vrph grxewv rq wkh glvflsolqdu| uroh ri wkh erqg pdunhw lq wklv sduwlf0 xodu fdvh1 Lq fhuwdlq Hxurshdq frxqwulhv/ wkh sxeolf0vhfwru edqnv riwhq wkh lqh!flhqw rqhv hqmr| d k|srwkhwlfdoo| xqolplwhg jryhuqphqwdo jxdudqwhh/ zklfk pd| klqghu frpshwlwlrq qrw rqo| dw qdwlrqdo ohyho/ exw dovr dw lqwhuqdwlrqdo ohyho1 Ixuwkhupruh/ iru wkhvh edqnv wkh lqgluhfw fkdqqho ri pdunhw glvflsolqh lv/ d sulrul/ lqh hfwlyh1 Wkh edlorxw ri lqh!flhqw edqnv/ frqiurqwlqj ru qrw qdqfldo glvwuhvv/ hyhq li lw lv idyrudeo| shufhlyhg lq wkh vkruw uxq iurp d vwulfwo| srolwlfdo srlqw ri ylhz/ pd| wxuq rxw lq d orqj0whup wr eh d orvlqj vwudwhj|1 Lqghhg/ rqh ri wkh vxuhvw prghv wr zhdnhq prghuq edqnlqj v|vwhpv lv wr wrohudwh dexvlyh edlorxw srolflhv dqg khqfh wr revwuxfw wkh ydulrxv fkdqqhov ri pdunhw glvflsolqh wudqvplvvlrq Lq rughu wr ehwwhu dvvhvv wkh dv|pphwulf wudqvplvvlrq ri pdunhw glvflsolqh/ hv0 shfldoo| lq wkh fdvh ri v|vwhplfdoo| lpsruwdqw qdqfldo lqvwlwxwlrqv/ d zruogzlgh frpsdulvrq ri vsuhdg vhqvlwlylw| wr edqn ulvn pd| eh dq lqwhuhvwlqj dyhqxh iru ixuwkhu uhvhdufk1 Rqh srwhqwldo dgydqwdjh lq xvlqj vhfrqgdu| +udwkhu wkdq sulpdu|, pdunhw sulfhv wr prqlwru edqn ulvn lv wkdw dw d jlyhq srlqw lq wlph wkh| fdq eh revhuyhg iru pxowlsoh erqgv ri wkh vdph lvvxhu dqg wkdw wkh| duh dydlodeoh dw d yhu| kljk iuhtxhqf|1 Wklv juhdwhu h{lelolw| ri wkh vhfrqgdu| pdunhw gdwd frxog eh h{sorlwhg lq wkh Hxurshdq frqwh{w e| frqvwuxfwlqj wkh hqwluh vkdsh ri wkh whup vwuxfwxuh ri fuhglw vsuhdgv/ dv kdv ehhq grqh e| Nulvkqdq hw Dsshqgl{ 41 Ohdvw vtxduhv sro|qrpldo phwkrg ri ehvw w fdofxodwlrqv iru ehqfkpdun |lhog fxuyhv Wklv dsshqgl{ frqwdlqv wkh fdofxodwlrqv iru wkh ohdvw vtxduhv sro|qrpldo phwkrg ri ehvw w xvhg wr sorw ehqfkpdun |lhog fxuyhv vwruhg lq Gdwdvwuhdp1 Wkh irupxodh ghvfuleh wkh pdwkhpdwlfdo ghulydwlrq ri d sro|qrpldo htxdwlrq dv ehvw w wr d vhulhv ri gdwd0srlqwv h{suhvvhg dv fr0ruglqdwhv +[ l / \ l ,/ l @ 4> q1 Wkh htxdwlrq ri wkh fxuyh lv= \ @ d . e[ . f[ 2 . g[ . 1 Wr w d sro|qrpldo fxuyh wr wkh srlqwv/ wkh vwdqgdug phwkrg ri ohdvw vtxduhv fxuyh wwlqj lv xvhg1 Lq wklv pdqqhu/ wkh gl huhqfhv ehwzhhq wkh revhuyhg ydoxhv ri [ dqg \ dqg wkh fxuyh duh plqlpl}hg1 Xvlqj wklv phwkrg/ wkh ydoxhv wkdw ghwhuplqh wkh vkdsh ri wkh fxuyh +d/ e/ f/ dqg g, duh irxqg e| vroylqj wkh iroorzlqj olqhdu vlpxowdqhrxv htxdwlrqv=

	do1 +5338/ 5339, rq XV gdwd/ dqg e| vwxg|lqj wkh lqirupdwlrqdo frqwhqw ri wkh vorsh ri
	fuhglw0vsuhdg fxuyhv1
	---

  Wkhvh htxdwlrqv duh vroyhg xvlqj pdwul{ uhgxfwlrq whfkqltxhv wr surylgh ydoxhv iru d/ e/ f/ dqg g1 Wkh vlwxdwlrq deryh ghvfulehv wkh ghulydwlrq ri wkh htxdwlrq ri d fxuyh lq wkh 6 ug srzhu ri [1 Iru hdfk pdunhw/ wzr w|shv ri ehqfkpdun |lhog fxuyh duh fdofxodwhg= wr wkh srzhu ri 6 dqg wr wkh srzhu ri 81 D ehwwhu w lv dfklhyhg dv wkh vtxduhg pxowlsoh fruuhodwlrq

											Table 1						
					SPREAD and Ratings --Distribution by Year			
	Dsshqgl{ 51 Udwlqjv vfdohv SPREAD a (%)					SP-M-FI b				MBFS-FII c
	Year		N	Mean	Std. dev.		N			Mean	Std. dev.		N	Mean	Std. dev.
	1995	d, Wudglwlrqdo fuhglw udwlqjv 50 0.544 0.352			47			3.68		1.83		33	4.27		2.14
	1996	Fduglqdo ydoxh 56	4 0.641	5	0.524	6	7	48		8	9 3.70	:	; 1.90	<	43 39	44 4.15	45	46 2.10	47
	1997 1998 1999	65 70 Prrg|*v V)S 70	D D D 0.745 1.032 D d d 0.903	D D . 0.724 D D 0.976 D d 4 D d 5 0.832	D D D d 6	52 53 55	D . D 4	D 3.71 3.68 D 5 3.74	D D 6	E E E . 1.86 1.69 E d d 4 1.60	E E E E d d 5	E E E 41 48 E d d 6 51	E E . 4.34 4.78 E d 4 4.85	E E E d 5	E E 2.12 2.19 E d 6 2.05	E . E 4
	2000	Ilwfk	70	D D D 0.994	D D . 0.751 D D	D D	58	D .	D 3.73	D	E E E . 1.52	E E E	E E E 54	E E . 4.85	E E	E E 1.97	E .
	2001		70	0.938		0.804			63			3.97		1.57		55	4.65		1.71
	2002	e, Ilqdqfldo vwuhqjwk udwlqjv 70 1.020 1.124			63			4.15		1.65		56	4.84		1.85
	Fduglqdo ydoxh 1995--2002 521	4 0.871	5	0.825	6	7	439	8	9 3.81	:	; 1.69	<	43 377	44 4.63	45	46 2	47
		PEIV		D	D	E .	E		E	F .	F	F	G .	G	G	H .	H	H
		Fduglqdo ydoxh	4		518		7			818		:	;18		43	4418	46
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	frh!flhqw +U 2 , dssurdfkhv 41												
	Qrwhv=																
	4 \lhog fxuyhv ri Iudqfh jryhuqphqw frqwdlq 60prqwk prqh| pdunhw udwhv lq rughu wr
	vwdelol}h wkh vkruw hqg ri wkh |lhog fxuyh1									
	5 Ydoxhv iru vsuhdgv gr qrw lqfoxgh erqgv wkdw duh shushwxdo ru zkrvh olih h{fhhgv
	wkh pdwxulw| ydoxh udqjh iru wkh pdunhw +l1h1 ^31; 45`iru Jhupdq|/ Lwdo|/ wkh Qhwkhuodqgv/
	Vzlw}huodqg/ dqg ^31; 65`iru wkh XV/ Iudqfh/ wkh XN,1 Wr gr vr zrxog surgxfh phdqlqjohvv
	vsuhdg ydoxhv wkurxjk h{wudsrodwlrq1										

Table 2

 2 Sample Descriptive Statistics --Distribution by Country

	a

Table 3

 3 SPREAD --Distribution by Rating Classes SPREAD is the difference between the bond yield to maturity and the yield of a corresponding currency Treasury security obtained by substituting the value for the life of the bond into the cubic equation describing the benchmark yield curve of corresponding sovereign. The traditional ratings are represented by the mean of long term issuer ratings assigned by Moody's, Standard and Poor's, and Fitch-IBCA, cardinalized as shown in Appendix 2a. The financial strength ratings are represented by the mean of the bank specific ratings assigned by Moody's and Fitch-IBCA (cardinalized values). The AA class includes the AA+, AA, AA-sub-classes, etc. NR = no rating available

	a

a

Table 5 OLS

 5 Pooled Regressions: Traditional Ratings, Financial Strength (Bank-Specific) Ratings, and Governmental Guaranties

	a

Table 6

 6 Within Regressions: Traditional Credit Ratings, Financial Strength Ratings, and Governmental Guaranties 

	a

Table 7

 7 OLS (Pooled & Within) Regressions: Accounting Variables

	a

3 Hyhq lq wkh XV/ zkhuh vxfk sursrvdov kdyh uhfhlyhg h{whqvlyh vxssruw dqg wkh edqn vxe0ghew pdunhwv duh ghhshu wkdq hovhzkhuh/ d VGS kdv txlwh vpdoo fkdqfhv wr eh hqdfwhg1 Lq d uhfhqw duwlfoh/ Fdorplulv +5339, frqwhqgv wkdw wkh Ihg ghflghg wr nloo wkh VGS sursrvdo/ gxh wr rssrvlwlrq iurp wkh odujh XV edqnv1

8 Dv lqyhvwruv pd| kdyh douhdg| wdnhq lqwr dffrxqw fuhglw udwlqjv lq sulflqj erqg lvvxhv/ wkh vsuhdg2udwlqj uhodwlrqvkls vhhpv vrphzkdw wdxwrorjlfdo1 M10Fk1 Urfkhw kdv srlqwhg rxw wkdw zh vkrxog eh lqwhuhvwhg lq pruh remhfwlyh phdvxuhv ri edqnlqj ulvn/ dv wkh qdqfldo udwlrv frpsxwhg iurp edodqfh0vkhhw gdwd +ylgh lqiud ¢816,1

: Wklv hodvwlflw| lv frpsdudeoh zlwk wkdw uhsruwhg e| Mdjwldql hw do1 +5335/ Wdeoh 6/ s1 8:5, rq XV gdwd/ ehwzhhq 4<<5 dqg 4<<:/ l1h1 ri 313941 Dv lqyhvwruv pd| kdyh douhdg| wdnhq lqwr dffrxqw fuhglw udwlqjv lq sulflqj erqg lvvxhv/ wkh vsuhdg2udwlqj uhodwlrqvkls vhhpv vrphzkdw wdxwrorjlfdo1

6 Iru vsdfh uhdvrqv/ zh gr qrw uhsruw doo wkh urexvwqhvv whvwv ghvfulehg lq wklv vhfwlrq1 Krzhyhu/ wkh uhvxowv duh dydlodeoh xsrq uhtxhvw1

"Year" dummies, quantifying the inter-temporal variations in bond market conditions. One of the eight dummies (Į1995) was eliminated to avoid collinearity in the data +

Recession

Takes the value of 1 if the economy is in recession and 0 if it is in expansion. We used the OECD Composite Leading Indicators to identify the troughs and peaks of the business cycle in each European country + France, Germany, Sweden, Switzerland, UK "Country" dummy variables, capturing both differences in macroeconomic conditions and differences in safety nets across countries +/-Subordinated Takes the value of 1 if the (unsecured) debt has a subordinated status and 0 otherwise + Split Dummy variable equal to 1 if the bank issuer received a rating from Moody's that is different from the rating it received from S&P. According to Morgan (2002), split ratings are a sign that the bank's financial condition is opaque to investors + Split*Recession Product of Split and Recession, to investigate Santos's (2006) thesis that the impact of split ratings on credit spreads in recessions is different from the corresponding impact in expansions; we consider the use of split ratings both when the risk measure is average ratings and when accounting ratios are used as risk proxies + TBTF Ratio of total assets of bank i at the end of the year t to the maximum total assets at the end of the same year; alternative measures of the TooBigToFail variable, also used by Sironi (2003), are discussed in §5.4 -Support "External support" dummy variable, taking the value of 1 if the issuer is either a public-sector bank or a bank that benefits from explicit/implicit governmental guarantees and 0 otherwise. The presence of explicit/implicit guarantees is confirmed by a Fitch-IBCA Support rating equal to 1 (control variables and accounting variables, respectively). Dependent variable is (end-of-December) SPREAD (%). Model 1 includes the control variables (viz. ln(AISD), Maturity, Subordinated, Split, TooBigToFail, Support, "country" dummies, and time fixedeffects), as well as the following accounting variables: Leverage (specification A) or Cooke (specification B), ROAA, ROAA*Lev, NetLoans, and Liquidity. Model 2 includes the credit-quality measures LLR, LLR*Lev in addition to all the explanatory variables included in Model 1. Finally, Model 3 (the "full" model) includes two other credit-quality measures, BadLoans, BadLoans*Lev, in addition to all the explanatory variables included in Model 2. Estimations are performed by using the standard two-stage least squares (TSLS) procedures on the pooled sample of banks. The bank-specific (accounting) variables are instrumented by the control variables, lagged accounting variables, and SPREADt-1.

***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively.