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Uhtxlhp iru Pdunhw Glvflsolqh dqg wkh Vshfwhu ri WEWI lq Mdsdqhvh Edqnlqj

Txduwhuo| Uhylhz ri Hfrqrplfv dqg Ilqdqfh +iruwkfrplqj

Wkh Wrr0Elj0Wr0Idlo +WEWI, grfwulqh lv dq rog exw vwloo dfwxdo wrslf lq edqnlqj dqg d pdwwhu ri juhdw frqfhuq wr edqn uhjxodwruv dqg vxshuylvruv durxqg wkh zruog1 Iurp dq klvwrulfdo shuvshfwlyh/ wkh jhqhvlv ri wkh WEWI grfwulqh lv forvho| uhodwhg wr wkh Frqwlqhqwdo Loolqrlv fulvlv ri Vhswhpehu 4<;7/ zkhq wkh qdwlrq*v vhyhqwk odujhvw edqn zdv edlohg rxw e| wkh XV jryhuqphqw1 Wkh xqlqvxuhg ghsrvlwruv dqg rwkhu fuhglwruv ri erwk wkh edqn dqg lwv qdqfldo sduhqw zhuh frpsohwho| surwhfwhg djdlqvw wkh ulvn ri orvv dqg/ dw ohdvw lqlwldoo|/ wkh vkduhkroghuv zhuh qrw zlshg rxw1 F1W1 Frqryhu/ wkh Frpswuroohu ri wkh Fxuuhqf| dw wkh wlph ghihqghg wkh xvh ri sxeolf ixqgv lq wkh uhvroxwlrq surfhvv e| dfnqrzohgjlqj wkdw wkh XV uhjxodwruv zrxog eh xqdeoh wr ohw wkh odujhvw edqnv lq wkh frxqwu| idlo1 Klv vwdwhphqw zdv shufhlyhg lq wkh edqnlqj frppxqlw| dv d fohdu frqupdwlrq wkdw odujh +WEWI, edqnv zloo uhfhlyh dq lqkhuhqwo| gl huhqw wuhdwphqw wkdq vpdoohu rqhv lq fdvh ri qdqfldo glvwuhvv1 4 Ehvlghv wkh idluqhvv frqvlghudwlrqv lpsolflw lq dq| WEWI0w|sh srolf|/ wkh fulwlfv ri WEWI kdyh dujxhg wkdw wkh grfwulqh lv olnho| wr h{dfhuedwh wkh prudo kd}dug sureohp iru wkh eljjhvw edqnv e| zhdnhqlqj wkh lqfhqwlyhv ri odujh dqg vrsklvwlfdwhg fuhglwruv dqg rwkhu sulydwh frxqwhusduwv wr prqlwru ulvn wdnlqj ehkdylru dqg lpsrvh pdunhw glvflsolqh rq wkhvh edqnv1 5 Rq wkh rwkhu kdqg/ wkh srolf| ri WEWI kdv ehhq ghihqghg lq prvw fdvhv e| lqyrnlqj v|vwhplf ulvn0edvhg dujxphqwv1 Vshflfdoo|/ edqn uhjxodwruv kdyh dozd|v h{suhvvhg ihduv wkdw wkh idloxuh ri d odujh/ v|vwhplfdoo| lpsruwdqw edqn/ zlwk d vwurqj uhwdlo ghsrvlw qhwzrun dqg eurdg lqwhufrqqhfwlrqv lq wkh lqwhuedqnlqj pdunhw dqg sd|phqw v|vwhp/ zrxog kdyh vhulrxv qhjdwlyh frqvhtxhqfhv rq rwkhu edqnv dqg wkh qdqfldo v|vwhp dv d zkroh1 6 Wkhuh lv d eurdg frqvhqvxv dprqj pdq| revhuyhuv wkdw wkh whup WEWI lv d vrphzkdw plvohdglqj vreultxhw1 Lq rqh vhqvh/ wurxeohg WEWI edqnv pljkw/ lq idfw/ idlo = wkhlu fkduwhuv duh riwhq uhyrnhg e| wkh uhjxodwruv/ pdqdjhuv duh xvxdoo| irufhg wr uhvljq/ dqg wkh rog vkduhkroghuv orvh sduw ru doo ri wkhlu lqlwldo lqyhvwphqwv1 Wkh ghqlwlrq ri WEWI lv ixuwkhu frpsolfdwhg e| wkh idfw wkdw wkh jryhuqphqw pd| ghflgh wr uhvfxh hyhq vpdoo edqnv/ hvshfldoo| li wkh qdqfldo v|vwhp lv olnho| wr eh d hfwhg e| d jhqhudol}hg/ v|vwhplf fulvlv1 Lq dgglwlrq/ lq vrph frxqwulhv +h1j1 Iudqfh/ Lwdo|/ dqg Jhupdq|, wkh xvh ri wd{sd|huv* ixqgv wr edlo rxw vwdwh0rzqhg edqnv fdqqrw eh vhhq dv d vwulfw dssolfdwlrq ri wkh WEWI grfwulqh1 7 4 Iru dq h{fhoohqw glvfxvvlrq ri wkh klvwru| ri wkh WEWI grfwulqh lq wkh XV/ lwv hfrqrplf frqvhtxhqfhv/ dqg wkh frqwuryhuv| durxqg lwv dgrswlrq/ wkh uhdghu fdq uhihu wr Ndxipdq +5335,1 Vwhuq dqg Ihogpdq +5337, surylgh d frpsuhkhqvlyh dqdo|vlv ri wkh WEWI sureohp dqg fulwlfdoo| h{dplqh vhyhudo srolf| uhfrpphqgd0 wlrqv wr frsh zlwk lwv qhjdwlyh hfrqrplf h hfwv1 Dovr vhh Sroolq +5338, iru dq lqwhuhvwlqj glvfxvvlrq ri wkh nh| glohppdv idfhg e| edqn uhjxodwruv zkhq frqvlghulqj wkh dssolfdwlrq ri wkh WEWI grfwulqh1

5 Lq wkhlu errn/ Vwhuq dqg Ihogpdq +5337, dovr phqwlrq wkh uhvrxufh plvdoorfdwlrq sureohp dulvlqj xqghu d WEWI uhjlph1 Wr eh pruh suhflvh/ d edqn wkdw lv pruh olnho| wr eh edlohg rxw pd| qrw kdyh lqfhqwlyhv wr lqqrydwh dqg zloo prvw suredeo| rshudwh lq d frvw0lqh!flhqw pdqqhu1 Pruhryhu/ dv wkh vwdnhkroghuv ri WEWI edqnv duh ixoo| surwhfwhg lq fdvh ri idloxuh/ wkh| kdyh qr lqfhqwlyhv wr sxw wkh lqh!flhqw edqnv rxw ri exvlqhvv1 6 Gh Edqgw dqg Kduwpdqq +5335, lv rqh ri wkh uduh uhihuhqfhv wkdw h{sodlqv lq juhdw ghwdlo wkh ydulrxv wudqvplvvlrq fkdqqhov ri v|vwhplf ulvn lq edqnlqj dqg qdqfldo pdunhwv1 7 Iru lqvwdqfh/ wkh edlorxw ri Fuìglw O|rqqdlv dw wkh ehjlqqlqj ri wkh qlqhwlhv/ zklfk frvw Iuhqfk wd{sd|huv derxw ':8 eloolrq/ lv fhuwdlqo| qrw dq h{dpsoh ri wkh uhjxodwru| xvh ri WEWI hyhq li wkh wurxeohg edqn zdv

Uhtxlhp iru Pdunhw Glvflsolqh lq Mdsdqhvh Edqnlqj 6 Qrzdgd|v/ WEWI kdv ehfrph d wderr dfurq|p dprqj edqn uhjxodwruv dqg vxshu0 ylvruv1 Lq wkh ydvw pdmrulw| ri lqgxvwuldol}hg frxqwulhv/ wkh kljk0udqnlqj r!fldov uduho| uhfrjql}h wkdw d odujh qdqfldo lqvwlwxwlrq xqghu wkhlu zdwfk lv wrr elj wr idlo1 Iru lq0 vwdqfh/ wkh hqdfwphqw ri wkh IGLF Lpsuryhphqw Dfw +IGLFLD, dw wkh ehjlqqlqj ri 4<<3 zdv d fohdu vljqdo wkdw wkh XV Frqjuhvv lqwhqghg wr vxevwdqwldoo| uhgxfh/ li qrw holplqdwh/ wkh sudfwlfh ri wkh WEWI grfwulqh +vhh Zdoo/ 4<<6/ iru d fduhixo dqdo|vlv ri IGLFLD*v sur0 ylvlrqv lq wkh frqwh{w ri WEWI,1 8 Krzhyhu/ dffruglqj wr Vwhuq dqg Ihogpdq +5337,/ WEWI uhpdlqv d vhulrxv sureohp ehfdxvh IGLFLD kdv d v|vwhplf ulvn h{fhswlrq= d edqn frxog eh ghfoduhg WEWI dqg uhvfxhg iurp idloxuh li qrw grlqj vr zrxog kdyh gudpdwlf frqvhtxhqfhv rq wkh hfrqrp|1 9 Lq wkh vdph yhlq/ Iodqqhu| +533:, qrwhv wkdw/ jlyhq wkh lpsruwdqfh ri fuhgleoh surfhgxuhv iru forvlqj odujh/ frpsoh{ qdqfldo upv/ wkh lvvxh ri WEWI +ru wrr elj wr uh0rujdql}h txlfno| , vkrxog kdyh d surplqhqw sodfh rq wkh ixwxuh uhvhdufk djhqgd rq vdih dqg vrxqgqhvv edqnlqj uhjxodwlrq1 : Hpslulfdo vwxglhv rq WEWI qrw uhodwhg wr wkh Frqwlqhqwdo Loolqrlv fulvlv duh txlwh uduh/ lq sduw ehfdxvh ri wkh devhqfh ri fohdu WEWI hslvrghv gxulqj wkh uhfhqw klvwru| ri edqnlqj fulvhv +vhh ELV/ 5337/ iru dq h{whqvlyh uhylhz,1 Krzhyhu/ d qrwhzruwk| hyhqw wkdw zdv olnho| wr vljqlfdqwo| lq xhqfh lqyhvwruv* h{shfwdwlrqv ri uhfhlylqj WEWI surwhfwlrq rffxuuhg lq Mdsdq/ rq Pd| 4: wk / 5336/ zkhq wkh jryhuqphqw dxwkrulwlhv ghflghg wr edlorxw Uhvrqd Kroglqjv/ wkh 8 wk odujhvw qdqfldo jurxs lq wkh frxqwu|1 Dv d uhvxow ri xqh{shfwhgo| odujh orvvhv/ wkh fdslwdo dghtxdf| udwlr ri wkh jurxs ihoo gdqjhurxvo| orz wr 61;( dqg wkdw ri Uhvrqd Edqn/ lwv pdlq zkroo|0rzqhg vxevlgldu|/ wr mxvw 514(1 Wkh orvvhv edvlfdoo| uh hfwhg lqfuhdvlqjo| vwulqjhqw dxglwru hydoxdwlrqv ri wkh wdqjlelolw| ri wkh ghihuuhg wd{ dvvhwv +GWD, dqg wkhlu txdolw| dv Wlhu 4 uhjxodwru| fdslwdo1 ; Dv wkh rswlrq wr udlvh sulydwh fdslwdo lq wkh qdqfldo pdunhwv zdv qrw ihdvleoh/ Uhvrqd kdg wr vhhn qdqfldo vxssruw iurp wkh jryhuqphqw1 Diwhu wkh hphujhqf| phhwlqj ri wkh Ilqdqfldo V|vwhp Pdqdjhphqw Frxqflo rq Pd| 4: wk / Sulph Plqlvwhu Nrl}xpl ghflghg wr errvw wkh edqn*v fdslwdo udwlr wr ryhu 45( e| xvlqj sxeolf ixqgv lq rughu wr pdlqwdlq d vprrwk ixqfwlrqlqj ri qdqfldo pdunhwv zkhuh FDU^ > 2 `@ S 2 w' DU w lv wkh fxpxodwlyh dyhudjh deqrupdo uhwxuq1 Dv lq wkh suhylrxv fdvh/ zh xvh wkh fruuhfwlrq idfwru n w wr fdswxuh wkh lghd wkdw wkh pdunhw0prgho sdudphwhuv duh vxemhfw wr hvwlpdwlrq huuruv1

Lq rughu wr fkhfn wkh urexvwqhvv ri wkh uhvxowv zh dovr shuirup wzr qrqsdudphwulf whvwv edvhg rq udqnv= Fruudgr*v +4<;<, whvw iru ghwhfwlqj wkh deqrupdo fkdqjhv rq d vlqjoh gd| ri wkh hyhqw shulrg dqg Frzdq*v +4<<5, whvw lq rughu wr uhyhdo wkh deqrupdo uhwxuqv ryhu pxowl0 gd| hyhqw shulrgv1 Wkh dgydqwdjh ri wkh qrqsdudphwulf vwdwlvwlfdo surfhgxuhv lv wkdw wkh| duh qrw vhqvlwlyh wr rxwolhuv dqg gr qrw uhtxluh wkh qrupdolw| dvvxpswlrq wr dfklhyh surshu vshflfdwlrq xqghu wkh qxoo k|srwkhvlv1 Zh ehjlq e| wudqviruplqj hdfk edqn*v deqrupdo uhwxuqv lqwr udqnv/ n lw @ udqniDU lw > w 5 ^ 593> .43`j/ ryhu wkh frpelqhg shulrg +hvwlpdwlrq dqg hyhqw zlqgrz,1 Udqn 4 ghvljqdwhv wkh orzhu deqrupdo uhwxuq dqg udqn 5:4/ wkh odujhvw rqh1 Fruudgr*v +4<;<, vwdwlvwlf lv ghqhg dv wkh udwlr ri wkh phdq ghyldwlrq ri wkh edqnv* gd| udqn wr dq hvwlpdwru ri wkh vwdqgdug ghyldwlrq ri wkh phdq deqrupdo udqn xvlqj gdwd iurp wkh frpelqhg zlqgrz=

+4@Q m , S Q m l' +n l H ^nl `, e v+n,
zkhuh H ^nl `@ 4@5 +W l . 4, lv wkh h{shfwhg udqn iru edqn vhfxulw| l/ W l lv wkh qxpehu ri qrqplvvlqj wudglqj gd|v lq wkh frpelqhg zlqgrz/ dqg e v+n, lv hvwlpdwhg dv iroorzv= e v+n, @ +4@5:4,

S nf w'32Sf k +4@Q m , S Q m l' +n lw H ^nl `,l 2 @2
Iru hyhqw zlqgrzv frpsrvhg ri gd|v wkurxjk 2 / Frzdq*v +4<<5, vwdwlvwlf lv ghqhg dv= FGV vsuhdg fkdqjhv duh vlpso| fdofxodwhg dv v l>w @ FGV l>w FGV l>w3 / zkhuh FGV l>w lv wkh FGV vsuhdg/ h{suhvvhg lq edvlv srlqwv/ iru wkh qdqfldo reoljru l rq d jlyhq gd| w1 Suhylrxv hpslulfdo vwxglhv rq wkh lpsdfw ri fuhglw udwlqj fkdqjhv rq FGV sulflqj xqghu0 olqhg wkh qhhg wr frqwuro iru pdunhw0zlgh v|vwhpdwlf idfwruv zkhq frqvwuxfwlqj FGV vsuhdg fkdqjhv1 Dv eurdg lqglfhv iru wkh FGV pdunhw +h1j1 lEr{{/ Wudf[, kdyh rqo| uhfhqwo| ehhq odxqfkhg/ Kxoo hw do1 +5337,/ Qrughq dqg Zhehu +5337,/ dqg Plfx hw do1 +5337, dprqj rwkhuv/ frpsxwh udwlqj0dgmxvwhg FGV vsuhdgv e| vxewudfwlqj dq lqgh{ ri vsuhdgv iru d jlyhq udwlqj iurp hdfk FGV vsuhdg zlwk wkh vdph udwlqj1 49 Lq wklv sdshu/ zh grq*w xvh udwlqj0dgmxvwhg vsuhdgv ehfdxvh rxu FGV gdwdvhw frqwdlqv d vpdoo qxpehu ri uhihuhqfh hq0 wlwlhv1 Sduwlfxoduo|/ dv wkh qxpehu ri frpsrqhqwv ri wkh udwlqj lqgh{ lv olplwhg lq rxu fdvh/ wkh whvw vwdwlvwlfv pljkw eh eldvhg wrzdug }hur1 Lq dgglwlrq/ Kxoo hw do1 +5337, uhshdwhg doo wkhlu whvwv zlwkrxw dgmxvwlqj FGV vsuhdgv iru jhqhudo pdunhw frqglwlrqv dqg irxqg wkdw wkh uhvxowv/ lqfoxglqj wkh ohyhov ri vljqlfdqfh/ zhuh xqfkdqjhg1 Wkh frqvwdqw phdq prgho +ll, lv vlplodu wr wkh frqvwdqw phdq uhwxuq prgho xvhg lq vwrfn pdunhw hyhqw vwxglhv/ yl}1 wkh FGV vsuhdg lv prghohg dv FGV l>w @ l . lw / zkhuh l lv wkh phdq ri wkh FGV vsuhdg dqg lw wkh wlph shulrg w glvwxuedqfh whup iru qdqfldo reoljru l zlwk dq h{shfwdwlrq H^ lw `@ 3 dqg yduldqfh Ydu^ lw `@ 2 l 1 Iru hdfk gd| ri wkh hyhqw zlqgrz/ wkh deqrupdo FGV vsuhdg lv hvwlpdwhg dv e lw @ FGV l>w e l / zkhuh e l ghvljqdwhv wkh vdpsoh phdq ri wkh FGV vsuhdg ryhu wkh hvwlpdwlrq shulrg1 Wkh fxpxodwlyh deqrupdo FGV vsuhdg iru hyhqw zlqgrzv frpsrvhg ri gd|v wkurxjk 2 lv qdwxudoo| ghqhg

S 2 w' n w H ^nl kS nf w'32Sf n w H ^nl ` 2 1 W l @2 s 2 zkhuh n w lv
dv FDV l ^ > 2 `@ S 2 w'
e Li wkh pdunhw sduwlflsdqwv lqwhusuhwhg wkh jryhuqphqw lqwhqwlrq wr uhvfxh Uhvrqd Krog0 lqjv dv dq hqkdqfhphqw ri wkh WEWI grfwulqh/ wkhq zh pljkw h{shfw odujh qdqfldo reoljruv wr kdyh ehhq shufhlyhg dv vdihu uhihuhqfh hqwlwlhv diwhu Pd| 4< wk / 5336/ uhodwlyh wr wkh suh0 hyhqw shulrg1 Rwkhuzlvh vshdnlqj/ zh dqwlflsdwh odujh gursv lq wkh suredelolw| ri ghidxow dqg/ khqfh/ lq wkh pdunhw sulfh ri ulvn diwhu wkh hyhqw gdwh iru dw ohdvw vrph ri wkh xqghu0 o|lqj hqwlwlhv lqfoxghg lq rxu vdpsoh1 Wklv ruljlqdo sxuh ulvn h hfw dwwulexwdeoh wr wkh vwuhqjwkhqlqj ri wkh WEWI srolf| lv looxvwudwhg lq Iljxuh 7/ glvsod|lqj wkh wlph hyroxwlrq ri FGV plg0txrwhv iru Vxplwrpr Plwvxl Edqnlqj Frusrudwlrq/ wkh zkroo|0rzqhg vxevlgldu| ri VPIJ/ rqh ri wkh yh odujhvw qdqfldo jurxsv lq Mdsdq1 Dv h{shfwhg/ wkh pdunhw uhdfwlrq zdv txlfn dqg hfrqrplfdoo| vljqlfdqw= ghshqglqj rq wkh pdwxulw| ri wkh FGV frqwudfwv/ wkh grzqzdug uhylvlrq ri wkh pdunhw sulfhv ri ulvn ydulhv ehwzhhq 73 esv +iru wkh 40|hdu FGV, dqg :3 esv +iru wkh 430|hdu FGV,1

Wr ixuwkhu lqyhvwljdwh wkh ulvn h hfwv ri wkh edlorxw dqqrxqfhphqw/ zh suhvhqw lq Wdeoh 43 lqglylgxdo dqg dyhudjh fkdqjhv lq FGV vsuhdgv +h{suhvvhg lq edvlv srlqwv, rq ydulrxv shulrgv vxuurxqglqj wkh hyhqw gdwh1 Rq dyhudjh/ wkh FGV fkdqjh lv vljqlfdqw dqg qhjdwlyh rq gd| 3 + 75179 es/ s ? 3134, iru wkh uhihuhqfh hqwlwlhv lqfoxghg lq wkh FPD vdpsoh +Wdeoh 43/ Sdqho D,1 Pruhryhu/ wkh fxpxodwlyh fkdqjh ryhu wkh uvw zhhn diwhu wkh edlorxw dqqrxqfhphqw lv dovr vwdwlvwlfdoo| vljqlfdqw/ hyhq li qr vljqlfdqw fkdqjh lv ghwhfwhg rq hdfk srvw0hyhqw gd| +dsduw Prqgd|/ Pd| 4< wk ru gd| 3,1 Zh frqup wklv qglqj xvlqj wkh dowhuqdwlyh vwdwlvwlfdo whvw edvhg rq wkh frqvwdqw phdq prgho ghvfulehg lq Vhfwlrq 516 +xquhsruwhg uhvxow,1 Dsso|lqj wkh vdph phwkrgrorj| wr wkh qdqfldo reoljruv lqfoxghg lq wkh PdunLW vdpsoh ohdgv/ krzhyhu/ wr vwdwlvwlfdo lqvljqlfdqw uhvxowv +Wdeoh 43/ Sdqho E, luuhvshfwlyh ri wkh fxuuhqf|/ pdwxulw| dqg uhvwuxfwxulqj fodxvh ri wkh FGV frqwudfwv1 Wkh frpsrvlwh FGV vsuhdgv h{wudfwhg iurp PdunLW*v gdwdedvh dsshdu wr eh vwdoh ryhu wkh shulrg vxuurxqglqj wkh edlorxw dqqrxqfhphqw gdwh iru doo wkh uhihuhqfh hqwlwlhv lq rxu vdpsoh1 Lq wkhlu vwxg| rq fuhglw frqwdjlrq/ Mrulrq dqg ]kdqj +533:, h{dplqh d odujh FGV gdwdvhw vdpsohg iurp PdunLW dqg grfxphqw wkdw vsuhdgv grhv qrw qhfhvvdulo| fkdqjh iurp rqh gd| wr wkh qh{w1 Vshflfdoo|/ derxw 6:( ri gdlo| revhuydwlrqv lq wkhlu vdpsoh glvsod| qr fkdqjh iurp wkh suhylrxv gd|/ rq dyhudjh1 Wkh| dwwulexwh wklv qglqj wr wkh idfw wkdw wkhuh lv qr vx!flhqwo| qhz dqg pdwhuldo lqirupdwlrq d hfwlqj wkh reoljruv wr mxvwli| fkdqjlqj txrwhv e| frqwulexwruv1 Wklv h{sodqdwlrq fohduo| grhv qrw dsso| lq rxu fdvh/ dv zh ghwhfw d vljqlfdqw lpsdfw ri wkh edlorxw dqqrxqfhphqw lq wkh vwrfn dqg FGV pdunhwv xvlqj dq dowhuqdwlyh vrxufh ri lqirupdwlrq1 D vhfrqg fdqglgdwh h{sodqdwlrq frxog eh wkdw wkh wzr surylghuv ri fuhglw lqirupdwlrq xvh vxevwdqwldoo| gl huhqw gdwd txdolw| dvvxudqfh surwrfrov/ gdwd fohdqlqj whvwv/ dqg phwkrgv iru frqyhuwlqj lqglylgxdo frqwulexwhg vsuhdgv wr d frpsrvlwh vsuhdg1 Lq oljkw ri wkhvh frqwudvwlqj qglqjv/ frpsdulqj FGV gdwd h{wudfwhg iurp dowhuqdwlyh vrxufhv ri fuhglw pdunhw lqirupdwlrq lv fhuwdlqo| dq lqwhuhvwlqj dyhqxh iru ixwxuh uhvhdufk1 68 iWdeoh 43j

5:

81 Frqfoxvlrq Suhylrxv hpslulfdo vwxglhv xvlqj Mdsdqhvh vwrfn pdunhw gdwd grfxphqw wkdw/ diwhu wkh froodsvh ri odujh edqnv dqg vhfxulwlhv upv dw wkh hqg ri wkh qlqhwlhv/ wkh prqlwrulqj ri sulydwh lqyhvwruv h!flhqwo| wudqvodwhv lqwr lqirupdwlyh sulfhv/ zklfk frxog eh xvhg dv hduo|0 zduqlqj vljqdov wr frpsohphqw uhjxodwru| glvflsolqh1 Pruh uhfhqwo|/ Krvkl dqg Ndvk|ds +5337, dovr sursrvh dq lqwhuhvwlqj fkdqqho ri pdunhw glvflsolqh lq Mdsdqhvh edqnlqj= wkh xvh ri pdunhw vljqdov dv d wrro ri vhohfwlyh uhkdelolwdwlrq wr ghflgh zklfk edqnv phulw sxeolf ixqglqj1 Lq wkhlu ylhz/ edqnv wkdw duh ehwwhu ydoxhg lq wkh pdunhw dqg fdq dwwudfw dupv0ohqjwk qdqflqj dw d uhdvrqdeoh frvw +dv sduw ri wkh uhvwuxfwxulqj sodq, vkrxog eh pruh olnho| wr uhfhlyh qdqfldo vxssruw iurp wkh jryhuqphqw1 Frqyhuvho|/ edqnv wkdw fdq udlvh fdslwdo rqo| iurp d!oldwhg sduwlhv/ rq vxvslflrxvo| idyrudeoh whupv/ pljkw kdyh ohvv fkdqfh wr eh uhvfxhg iurp idloxuh1 E| uhylhzlqj wkh hduolhu hpslulfdo olwhudwxuh xvlqj suh05333 gdwd/ Jhqd| +4<<<, frqfoxghv wkdw pdunhw glvflsolqh rq Mdsdqhvh edqnv lv 1 1 1 dolyh dqg zhoo1

Wkh hpslulfdo hylghqfh suhvhqwhg lq wklv sdshu vxjjhvwv wkdw wklv ryhudoo rswlplvwlf ylhz rq wkh ixqfwlrqlqj dqg yluwxhv ri pdunhw glvflsolqh lq Mdsdqhvh edqnlqj pd| qr orqjhu eh ydolg lq wkh srvw0Uhvrqd shulrg1 Frqvlvwhqw zlwk \dprul dqg Nred|dvkl*v +533:, vwxg|/ zh qg vljqlfdqw srvlwlyh zhdowk h hfwv lq wkh vwrfn pdunhw dffuxlqj wr wkh odujhvw Mdsdqhvh edqnv rq gd|v iroorzlqj wkh edlorxw dqqrxqfhphqw1 Zh dovr surylgh hylghqfh iru wkh h{0 lvwhqfh ri d WEWI vwdwxv e| dqdo|}lqj wudglqj yroxphv/ nh| plfurvwuxfwxuh yduldeohv/ dqg vljqlfdqw fkdqjhv lq wkh lqyhvwruv* shufhswlrq ri wkh ulvnlqhvv ri Mdsdqhvh qdqfldo lqvwlwx0 wlrqv lq wkh idvw0jurzlqj pdunhw iru fuhglw ghulydwlyhv1 E| ghflglqj wr hpeudfh wkh uhsxwhg WEWI grfwulqh dqg ixoo| surwhfw wkh xqlqvxuhg fuhglwruv dqg htxlw|kroghuv djdlqvw wkh ulvn ri orvv/ wkh sxeolf dxwkrulwlhv xowlpdwho| irxqg wkhlu rzq qhphvlv lq wkh vwuxfwxudo zhdnqhvvhv ri pdunhw glvflsolqh1 Wkh| fuhdwhg d krvwloh hqylurqphqw iru h hfwlyh pdunhw glvflsolqh/ lq zklfk wkh lqfhqwlyhv ri odujh dqg vrsklvwlfdwhg fuhglwruv dqg rwkhu sulydwh frxqwhusduwv wr prqlwru dqg lq xhqfh ulvn wdnlqj ehkdylru duh luuhphgldeo| frpsurplvhg1 Wkh glvwruwhg lqfhqwlyh vwuxfwxuh kdv/ lq wxuq/ d pdmru lpsdfw rq wkh txdolw| ri wkh Kd|hnldq lqirupdwlrq glvvhplqdwlqj surfhvv dffrpsdq|lqj wkh sulfh irupdwlrq phfkdqlvp1 Dv wkh vwrfn sulfhv ri orz0udwhg edqnv dqg edqnv lq srru lqwulqvlf qdqfldo khdowk duh irxqg wr eh pxfk kljkhu wkdq wkrvh ri vrxqg upv diwhu Uhvrqd*v edlorxw/ wkh xvhixoqhvv ri pdunhw lqirupdwlrq iru vxshuylvru| sxusrvhv dsshduv wr eh olplwhg dw ehvw1 Lq rxu ylhz/ wkh Uhvrqd hslvrgh zdv wdqwdprxqw wr dsso|lqj d frxs gh juåfh wr pdunhw glvflsolqh1 Wkh zd| wkh edlorxw zdv rujdql}hg fohduo| looxvwudwhv wkdw pdmru Mdsdqhvh edqnv duh sudfwlfdoo| lpsrvvleoh wr oltxlgdwh iurp wkh uhjxodwru*v srlqw ri ylhz1 Khqfh/ wkh pdunhw glvflsolqh dssurdfk lv sulpd idflh h{foxghg iru wkhvh edqnv1 ----- x < ¥ 100 ¥ 30 ¥ 100 x < ¥ 200 ¥ 50 ¥ 200 x < ¥ 500 ¥ 80 ¥ 500 x < ¥ 1,000 ¥ 100 ¥ 1,000 x < ¥ 1,500 ¥ 200 ¥ 1,500 x < ¥ 2,000 ¥ 300 ¥ 2,000 x < ¥ 3,000 ¥ 400 ¥ 3,000 x < ¥ 5,000 ¥ 500 ¥ 5,000 x < ¥ 10,000 ¥ 1,000 ¥ 10,000 x < ¥ 20,000 ¥ 2,000 ¥ 20,000 x < ¥ 30,000 ¥ 3,000 ¥ 30,000 x < ¥ 50,000 ¥ 4,000 ¥ 50,000 x < ¥ 70,000 ¥ 5,000 ¥ 70,000 x < ¥ 100,000 ¥ 10,000 ¥ 100,000 x < ¥ 150,000 ¥ 20,000 ¥ 150,000 x < ¥ 200,000 ¥ 30,000 ¥ 200,000 x < ¥ 300,000 ¥ 40,000 ¥ 300,000 x < ¥ 500,000 ¥ 50,000 ¥ 500,000 x < ¥ 1,000,000 ¥ 100,000 65.9 (90.9) 20.0 (0.0) † 68.8 (100.0) † 37.5 (0.0) ‡ 68.9 (100.0) ‡ The table presents several microstructure variables helping to identify systematic order flow patterns and price pressures around the bailout announcement date. "Down(Up)-limit hits" takes the value of 1 if a bank stock price reaches the downward (upward) daily price limit and 0 otherwise. Similarly, "Near down(up)-limit hits" is equal to 1 for bank stocks that experience price changes of at least 90% of the daily limit. The "order flow ratio," expressed in %, is calculated as (Closing Ask -Closing Price)/(Closing Ask -Closing Bid)x100 (the reported numbers are mean (median) values, calculated separately for the five samples). † The order flow ratio is significantly lower in the TBTF1 sample than in the non-TBTF1 sample according to the mean test (t=2.64, p<0.01) and median tests (Wilcoxon-Mann-Whitney statistic = 2.09, p<0.05; Kruskal-Wallis statistic = 4.42, p<0.05) ‡

The order flow ratio is significantly lower in the TBTF2 sample than in the non-TBTF2 sample according to the mean test (t=2.08, p<0.05) and median tests (Wilcoxon-Mann-Whitney statistic = 1.65, p<0.1; Kruskal-Wallis statistic = 2.76, p<0.1) 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* This table presents the abnormal returns for an eleven-day period surrounding the bailout announcement date (day 0 = May 19 th , 2003), derived from the one-factor market model estimated over the period [-260; -11]. The full sample of all Japanese listed banks was partitioned into two sub-samples: Top5 banks (the TBTF sample) and other 88 banks (the non-TBTF banks). We also report the mean cumulative abnormal returns computed over various event windows, parametric and non-parametric test statistics, percentage of positive abnormal returns, and t-statistics for the difference in average abnormal returns between the two sub-samples. ARE denotes the "Asymptotic Relative Efficiency" indicator (see Appendix 1 for more details). ‡

The t-statistic reported in the last column of this table is computed by dividing the difference in abnormal return between the two sub-samples to the standard deviation of the difference in abnormal returns estimated over the period [-260; -11].

*** indicates statistical significance at the 1% level 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* 2003), derived from a log-form of the market model estimated over the period [-260; -11]. The full sample of all Japanese listed banks was partitioned into two sub-samples: Top5 banks (the TBTF sample) and other 88 banks (the non-TBTF banks). We also report the mean cumulative trading volume computed over various event windows, parametric and non-parametric test statistics, percentage of positive abnormal volumes, and t-test statistics for the difference in average abnormal volume of trading between the two sub-samples. ARE denotes the "Asymptotic Relative Efficiency" indicator (see Appendix 1 for more details). ‡

The t-statistic reported in the last column of this table is computed by dividing the difference in abnormal trading volume between the two sub-samples to the standard deviation of the difference in abnormal volume of trading estimated over the period [-260; -11]. *** indicates statistical significance at the 1% level 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* presents several key financial variables measuring three dimensions of the banking performance (risk, profitability, and capitalization), cardinalized credit ratings, and other control variables (mean and median values) calculated separately for the full sample and various sub-samples of banks. The credit ratings are converted to cardinal values according to the following scales: AAA/Aaa=1, AA+/Aa1=2, AA/Aa2=3, …, B/B=15 (traditional ratings); A=1, A-=2, B+=3, …, E=13 (financial strength ratings). Hence, a lower cardinal value corresponds to a higher credit quality. See text for the definition of variables.

>> (<<) and > (<) indicate that the left-hand value is greater (lower) than the right-hand value at the 1% and 5% level, respectively, according to the mean t-test and median tests (Wilcoxon-Mann-Whitney and Kruskal-Wallis) 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* correlation coefficients between standardized cumulative abnormal returns (SCAR) and standardized cumulative abnormal volume of trading (SCAVT), on the one side, and several key financial variables measuring three dimensions of the banking performance (risk, profitability, and capitalization), cardinalized credit ratings, and other control variables, on the other side. SCAR and SCAVT are computed over various post-event windows ([0;+1], [+2;+3], [0;+3]) in order to take into account the wide swing detected in stock market prices for the largest banks. The credit ratings are converted to cardinal values according to the following scales: AAA/Aaa=1, AA+/Aa1=2, AA/Aa2=3, …, B/B=15 (traditional ratings); A=1, A-=2, B+=3, …, E=13 (financial strength ratings). Hence, a lower cardinal value corresponds to a higher credit quality. See text for the definition of variables.

***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* Table 8 Explaining the stock market reaction to Resona's bailout Independent variables

(1)

(2)

(3) 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* th , 2003 (i.e. the "event date") † The veracity score is higher than 4 indicating that the CDS spread is derived NB: Banking organizations are represented in italics 5(48,(0 )25 0$5.(7 ',6&,3/,1( ,1 -$3$1(6( %$1.,1* 

  Dv suhylrxvo| dqwlflsdwhg/ wkh orjdulwkp ri wrwdo dvvhwv dqg wkh WEWI gxpp| yduldeohv/ zklfk wdnh wkh ydoxh ri 4 li d edqn ehorqjv wr rqh ri wkh wzr WEWI vdpsohv/ duh vwurqjo| dqg srvlwlyho| fruuhodwhg zlwk erwk VFDU dqg VFDYW1 Wklv uhvxow lv ixoo| frqvlvwhqw zlwk wkh suholplqdu| qglqjv glvfxvvhg lq wkh suhfhglqj vhfwlrqv1 Qrw vxusulvlqjo|/ wkh lqwudgd| pd{lpxp udqjh dqg wkh wxuqryhu udwlr duh dovr srvlwlyho| fruuhodwhg zlwk wkh wzr yduldeohv fdswxulqj wkh vwrfn pdunhw*v uhdfwlrq1Wkh pdlq uhvxowv ri wkh xqlyduldwh frpsdulvrq duh frquphg e| rxu furvv0vhfwlrqdo +pxo0 wlyduldwh, dqdo|vlv wkdw frqvlvwv ri uhjuhvvlqj VFDU hvwlpdwhg ryhu wkh zlqgrz ^.5>.6`rq wkh jurxs ri idfwruv ghqhg dw wkh ehjlqqlqj ri wklv vhfwlrq +vhh Wdeoh ;,1 66 Wr plwljdwh wkh gudzedfn uhodwhg wr fuhglw udwlqjv fduglqdol}dwlrq +lpsolflwo| dvvxplqj d olqhdu uhodwlrq ehwzhhq udwlqjv dqg edqn shuirupdqfh,/ zh uhsodfh wkh frqwlqxrxv yduldeohv zlwk wkuhh gxpplhv iru hdfk udwlqj fodvv +G4/ G5/ dqg G6,1 Wkh dvvljqphqw ri udwlqjv wr gl huhqw fodvvhv lv edvhg rq wkh dyhudjh ri V)S dqg Prrg|*v/ dqg MFU dqg U)L/ uhvshfwlyho|/ dqg Prg|*v Ilqdqfldo Vwuhqjwk udwlqjv +fduglqdol}hg ydoxhv,1 Wkh ehvw fodvv yduldeoh G4 +l1h1 DDD2Ddd dqg D, zdv gursshg lq rughu wr dyrlg pxowlfroolqhdulw|1 Dv uh hfwhg lq Wdeoh ; +Prghov 5 dqg 7,/ wkh frh!flhqwv ri wkh udwlqj yduldeohv duh srvlwlyh dqg vwdwlvwlfdoo| Iljxuh 5= Wkh prudo kd}dug udoo| dprqj Wrs 8 Mdsdqhvh edqnv olvwhg rq WVH vljqlfdqw/ udqnlqj dffruglqj wr wkh frqvlghuhg udwlqj fodvvhv +G5?G6,1 Wkh vwrfn pdunhw uhdfwlrq dsshduv wr eh vwurqjhu iru wkh orz0udwhg edqnv dqg edqnv lq srru lqwulqvlf qdqfldo khdowk1 67 Wklv qglqj lv vwloo ydolg li zh uhsodfh wkh udwlqj gxpp| yduldeohv e| rwkhu sur{lhv iru edqn ixqgdphqwdov +Prghov 80;/ Wdeoh ;,1 Jlyhq wkh sdshu irfxv/ suredeo| rxu prvw uhohydqw uhvxow lv wkdw wkh WEWI gxpp| yduldeoh h{klelwv d srvlwlyh dqg vwurqjo| vljqlfdqw +dw wkh 4( ohyho, frh!flhqw/ dv h{shfwhg1 Wkdw lv/ hyhq diwhu frqwuroolqj iru edqnlqj ulvn dqg qdqfldo frqglwlrqv/ wkh vwrfn pdunhw uhdfwlrq wr wkh edlorxw dqqrxqfhphqw lv pxfk vwurqjhu iru wkh odujhvw edqnv1 iWdeoh ;j Ryhudoo/ wkh uhvxowv suhvhqwhg lq wklv vhfwlrq ohqg hpslulfdo vxssruw wr pdq| dqdo|vwv* ylhz +vhh h1j1 Ixndr/ 5337,/ dffruglqj wr zklfk diwhu Uhvrqd*v edlorxw/ wkh vwrfn sulfhv ri wkh prvw iudjloh qdqfldo lqvwlwxwlrqv urvh pruh wkdq wkrvh ri vrxqg upv1 Wkh uhvfxh ri wkh 8 wk qdqfldo jurxs lq Mdsdq wuljjhuhg d vr0fdoohg prudo kd}dug udoo| dprqj wkh odujhvw edqnv olvwhg rq WVH/ qrw rqo| lq wkh vkruw uxq exw dovr lq wkh orqj uxq1 Dv looxvwudwhg lq 57 Iljxuh 6= RWF fuhglw ghulydwlyhv dqg FGV frqwudfwv rq Mdsdqhvh hqwlwlhv +XV' ploolrqv, Iljxuh 5/ wkh htxlw| pdunhw ydoxhv ri wkh yh Mdsdqhvh phjd edqnv uherxqg vkduso| lq wkh srvw0edlorxw shulrg1 Iru wkh sxusrvh ri frpsdulvrq/ zh dovr uhsuhvhqwhg lq wkh vdph jxuh wkh hyroxwlrq ri wzr ehqfkpdunv= +l, wkh Mdsdqhvh eurdg pdunhw lqgh{/ WRSL[/ dqg +ll, wkh edqnlqj lqgh{/ WRSL[ EDQNV1 Wkh uhfryhu| ri vwrfn sulfhv ri wkh Wrs8 edqnv zdv pxfk vwurqjhu wkdq wkdw ri erwk wkh pdunhw dqg edqnlqj lqgh{1 Rxu uhvxowv vxjjhvw wkdw d odujh sruwlrq ri wklv vshfwdfxodu uhfryhu| fdq uhdvrqdeo| eh h{sodlqhg e| lqyrnlqj frqyhqwlrqdo WEWI0w|sh dujxphqwv1 7171 Ghwhfwlqj sxuh ulvn h hfwv lq FGV sulflqj Lq Mdsdq/ fuhglw ghulydwlyh frqwudfwv kdyh ehhq uhfrjql}hg e| odz dv qdqfldo lqvwux0 phqwv vlqfh Qryhpehu 4<<;1 Wkh odujhvw Mdsdqhvh edqnv vwduwhg xvlqj fuhglw ghulydwlyhv dv dq h hfwlyh wrro wr khgjh wkhlu fuhglw sruwirolrv dqg wr ryhufrph uhjxodwru| dqg hfrqrplf fdslwdo frqvwudlqwv1 Vwlpxodwhg e| wkh lqfuhdvh lq ghidxow udwhv dprqj Mdsdqhvh frusrudwh lvvxhuv/ wkh fuhglw ghulydwlyhv pdunhw kdv jurzq h{srqhqwldoo| ryhu wkh sdvw ihz |hduv1 Df0 fruglqj wr wkh \rvklnxql Vwdwlvwlfv frpslohg e| wkh Edqn ri Mdsdq/ iurp 4<<< wr |hdu0hqg 5339/ wkh wrwdo dprxqw ri RWF fuhglw ghulydwlyh frqwudfwv +vrog dqg erxjkw, juhz iurp '49 eloolrq wr '4;7 eloolrq +vhh Iljxuh 6,1 Wkh Edqn ri Mdsdq vwdwlvwlfv dovr vkrz wkdw vlqjoh0 qdph FGVv duh e| idu wkh prvw srsxodu qdqfldo lqvwuxphqwv dprqj pdunhw sduwlflsdqwv/ Iljxuh 7= Vxplwrpr Plwvxl Edqnlqj Frus FGV txrwhv +esv, ehiruh dqg diwhu wkh dq0 qrxqfhphqw ri Uhvrqd*v edlorxw dffrxqwlqj iru dssur{lpdwho| :;( lq 4<<< +<<( lq 5339, ri wkh Mdsdqhvh pdunhw iru fuhglw ghulydwlyhv1 Wkh olvw ri wkh uhihuhqfh hqwlwlhv lqfoxghg lq rxu wzr FGV vdpsohv +FPD dqg PdunLW/ uhvshfwlyho|, lv suhvhqwhg lq Wdeoh <1 Zh dovr uhsruw wkh dyhudjh ri wkh Prrg|*v dqg V)S udwlqjv urxqghg wr qrw lqfoxgh wkh . dqg ohyhov1 Lqlwldoo|/ rxu FGV vdpsohv frqwdlq 59 +FPD, dqg 64 +PdunLW, qdqfldo reoljruv/ uhvshfwlyho|1 Krzhyhu/ diwhu gursslqj doo wkh uhihuhqfh hqwlwlhv iru zklfk qr FGV sulfhv duh dydlodeoh rq Pd| 4< wk / 5336 +l1h1 wkh hyhqw gdwh , ru iru zklfk wkh yhudflw| vfruh lqglfdwhv prgho0ghulyhg vsuhdgv/ rxu qdo FPD vdpsoh lv ixuwkhu uhgxfhg wr 49 qdqfldo upv1 Zkloh wkh qxpehu ri uhihuhqfh hqwlwlhv lqfoxghg lq rxu FGV vdpsohv lv uhodwlyho| orz/ FPD dqg PdunLW frqvwlwxwh vrph ri wkh ehvw gdwd vrxufhv rq fuhglw ghulydwlyhv dydlodeoh lq 53361 iWdeoh <j
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  the results of the multivariate analysis of the stock market reaction to Resona's bailout. The dependent variable is the standardized cumulative abnormal return (SCAR) over the window [+2;+3], expressed in percentage. See text for the definition of the explanatory variables. Equations are estimated by standard OLS. Estimated standard errors are computed using White's method. Heteroskedasticity-consistent t-statistics are reported in parentheses below each coefficient estimate. Fa -regression F-statistic (df = [Ncoeff -1], [Nobs -Ncoeff]) ***, **, and * indicate statistical significance at the 1%, 5%, and 10% level, respectively

  

  

wkh gdlo| +orj0gl huhqfhg, vwrfn uhwxuq iru wkh uhohydqw edqn vhfxulw|/ U lw / xsrq wkh fruuhvsrqglqj eurdg pdunhw uhwxuq/ U pw / xvlqj ruglqdu| ohdvw vtxduhv1 Wkh pdunhw prgho zdv hvwlpdwhg ryhu d 5830gd| hvwlpdwlrq zlqgrz ehjlqqlqj w @ 593 wkurxjk w @ 441 46 Zh ghqh wkh hyhqw gd| dv w @ 3 dqg d wlph iudph ri 43 gd|v rq hlwkhu vlgh

  rqh ri wkh odujhvw qdqfldo lqvwlwxwlrqv lq Iudqfh dw wkh wlph1 Lq wklv fdvh/ wkh edqn uhfhlyhg sxeolf ixqgv vlpso| ehfdxvh wkh Iuhqfk jryhuqphqw zdv lwv pdlq vkduhkroghu +vhh dovr Sroolq/ 5338,1 8 Lq d uhfhqw duwlfoh sxeolvkhg lq wkh Zdoo Vwuhhw Mrxuqdo/ Ehupdq +533:, txrwhv Mxodsd Mdjwldql/ d Ihghudo Uhvhuyh hfrqrplvw/ zkr fdxwlrqv wkdw qrzdgd|v/ dw wkh Ihg/ zh grq*w kdyh d olvw ri Wrr Elj Wr Idlo edqnv1 9 Wkh h{fhswlrq pd| eh lqyrnhg rqo| zlwk wkh djuhhphqw ri d wzr0wklugv pdmrulw| ri wkh Erdug ri Gluhfwruv ri wkh IGLF/ d wzr0wklugv pdmrulw| ri wkh Erdug ri Gluhfwruv ri wkh Ihg/ dqg wkh Vhfuhwdu| ri wkh Wuhdvxu| +diwhu frqvxowdwlrq zlwk wkh Suhvlghqw,1 Vhh Ndxipdq +5335, dqg Plvknlq +5339, iru pruh idyrudeoh ylhzv rq wkh uroh ri IGLFLD lq uhgxflqj wkh WEWI h{shfwdwlrqv1 : Eolvv +5336, surylghv d ghwdlohg glvfxvvlrq ri wkh sohwkrud ri edqnuxswf| surfhgxuhv/ srwhqwldo lqfrkhuhq0 flhv dqg dpeljxlwlhv fkdudfwhul}lqj wkh idloxuh uhvroxwlrq surfhvv iru odujh frpsoh{ qdqfldo rujdql}dwlrqv +OFIRv,/ wkhvh rsdtxh/ kljko|0vrsklvwlfdwhg/ jldqwv grplqdwlqj wkh prghuq qdqfldo odqgvfdsh1 ; GWD frqvlvw ri qhw rshudwlqj orvvhv fduulhg iruzdug/ dv zhoo dv whpsrudu| gl huhqfhv ehwzhhq qdqfldo dffrxqwlqj dqg wd{ frpsxwdwlrqv dulvlqj sulpdulo| iurp ordq orvv surylvlrqv/ xquhdol}hg orvvhv rq lqyhvwphqw sruwirolrv/ surylvlrqv iru shqvlrq oldelolwlhv/ dqg ghsuhfldwlrq1 GWD kdyh ydoxh rqo| li wkh edqn lv deoh wr uhjdlq surwdelolw| lq wkh qhdu ixwxuh1 Dv wkh wd{ dxwkrulw| xvxdoo| grhv qrw uhlpexuvh wkh GWD li wkh edqn jrhv edqnuxsw/ wkhlu txdolw| dv uhjxodwru| fdslwdo lv txlwh grxewixo1 Vhh Ixndr +5336, dqg Vnlqqhu +5339, iru dgglwlrqdo ghwdlov rq wkh ghihuuhg wd{ dffrxqwlqj lq Mdsdq1lq Mdsdq dqg lq orfdo duhdv dqg wr suhyhqw d qdqfldo vhwedfn iurp ghyhorslqj lqwr d euhdngrzq ri wkh qdwlrq*v hqwluh hfrqrp|1 D ihz zhhnv odwhu/ rq Mxqh 43 wk / wkh Ghsrvlw Lqvxudqfh Frusrudwlrq djuhhg wr sxufkdvh X5<9 eloolrq ruglqdu| vkduhv dqg X4/996 eloolrq yrwlqj frqyhuwleoh suhihuhqfh vkduhv lq Uhvrqd Edqn1 Wkhvh vhfxulwlhv zhuh h{fkdqjhg iru vkduhv lq Uhvrqd Kroglqjv rq Dxjxvw : wk jlylqj wkh jryhuqphqw 9;16( ri wkh yrwlqj uljkwv lq wkh frpsdq|1 Wkh lqmhfwlrq ri sxeolf ixqgv phdvxuhg durxqg X5 wuloolrq +derxw '4: eloolrq, ru qhduo| ;( ri wkh jurxs*v frqvrolgdwhg dvvhwv1 Wkh fodlpv ri doo ghsrvlwruv +luuhvshfwlyh ri wkhlu vl}h, dqg rwkhu xqlqvxuhg fuhglwruv zhuh ixoo| surwhfwhg djdlqvw wkh ulvn ri orvv dqg/ prvw vxusulvlqjo|/ wkh surwhfwlrq kdv ehhq h{whqghg hyhq wr Uhvrqd*v vkduhkroghuv1 < Wkh pdlq remhfwlyh ri wkh suhvhqw vwxg| lv wr xvh Uhvrqd*v edlorxw dq h{fhswlrqdo hyhqw shu vh dv d qdwxudo h{shulphqw wr h{dplqh wkh uhdfwlrq ri sulydwh pdunhw sduwlflsdqwv +edqn vkduhkroghuv dqg odujh frxqwhusduwlhv lq fuhglw ghulydwlyh wudqvdfwlrqv, wr wkh hqkdqfhphqw ri wkh WEWI grfwulqh lq wkh Mdsdqhvh edqnlqj vhfwru1 Zh dovr glvfxvv wkh uhohydqfh ri rxu hpslulfdo qglqjv wr uhfhqw sursrvdov iru uhlqiruflqj edqn pdunhw glvflsolqh lq Mdsdq1 Ehiruh ghvfulelqj wkh phwkrgrorj| dqg wkh pdlq uhvxowv ri rxu dqdo|vlv/ ohw xv uhylhz wkh suhylrxv hpslulfdo vwxglhv rq wkh lvvxh dw kdqg dqg h{sodlq krz wkh suhvhqw sdshu frqwulexwhv wr wkh h{lvwlqj olwhudwxuh1 Lq rughu wr dvvhvv wkh h{lvwhqfh dqg vfrsh ri WEWI surwhfwlrq/ vrph suhylrxv vwxglhv dwwhpswhg wr ghwhuplqh wkh h{whqw wr zklfk qdqfldo pdunhwv uh hfw wkh vxevlg| surylghg e| jryhuqphqwdo jxdudqwhhv wr edqnv frqvlghuhg wrr elj wr idlo1 Surylglqj dq h{whqvlyh uhylhz ri wkhvh vwxglhv/ zklfk duh doprvw doo frqfhqwudwhg rq wkh XV edqnlqj vhfwru/ lv eh|rqg rxu sxusrvh1 43 Udwkhu/ lq zkdw iroorzv zh ghflghg wr rqo| eulh | uhvxph wkh pdlq hpslulfdo uhvxowv ri wkhvh vwxglhv dqg wkhq irfxv rxu olwhudwxuh uhylhz rq wkh Mdsdqhvh hylghqfh1 Wkh nh| qglqjv iurp wkh hpslulfdo olwhudwxuh rq WEWI h hfwv fdq eh vxppdul}hg dv iroorzv= xvlqj wkh vwdqgdug hyhqw vwxg| phwkrgrorj|/ vrph dxwkruv +h1j1 R*Kdud dqg Vkdz/ 4<<3/ Vzdu|/ 4<;9, vkrz wkdw diwhu wkh Frqwlqhqwdo Loolqrlv edlorxw dqqrxqfhphqw/ wkh odujhvw XV edqnv h{shulhqfhg vljqlfdqwo| srvlwlyh deqrupdo uhwxuqv lq wkh vwrfn pdunhw> wkh dqdo|vlv ri edqn phujhu dfwlylw| dovr frqupv wkh h{lvwhqfh ri WEWI h{shfwdwlrqv= rqo| phujhuv xqghuwdnhq e| wkh odujhvw edqnv uhvxow lq dq lqfuhdvh lq pdunhw ydoxh iru vkduhkroghuv +vhh h1j1 Ndqh/ 5333/ Shqdv dqg Xqdo/ 5334, dqg edqnlqj rujdql}dwlrqv duh zloolqj wr sd| dq hvwlpdwhg '47 wr '4918 eloolrq h{wud suhplxp iru phujhuv wkdw hqdeoh wkhp wr dwwdlq WEWI vwdwxv +vhh Euhzhu dqg Mdjwldql/ 533:,> lq dgglwlrq/ wkh WEWI h hfwv duh ghwhfwdeoh lq wkh sulfhv dqg txdqwlwlhv ri xqlqvxuhg oldelolwlhv lq wkh sulpdu| dqg vhfrqgdu| edqn ghew pdunhwv +vhh h1j1 Iodqqhu| dqg 4<<;/ Mdjwldql dqg Ohplhx{/ 5333/ Prujdq dqg Vwlurk/ 5338,= +l, wkh odujhvw edqnv kdyh d orzhu qdqflqj frvw wkdq wkhlu ulvn suroh zrxog lpso|> +ll, wkh vsuhdg0ulvn uhodwlrqvkls lv vljqlfdqwo| dwwhu iru wkh srwhqwldo WEWI fdqglgdwhv> dqg +lll, diwhu d pdwhuldo lqfuhdvh lq wkh ulvn suroh/ wkh ixqglqj pdqdjhuv ri odujh edqnlqj rujdql}dwlrqv dwwhpsw wr dyrlg pdunhw glvflsolqh e| vxevwdqwldoo| lqfuhdvlqj wkhlu xvh ri lqvxuhg ghsrvlwv dw wkh h{shqvh ri xqlqvxuhg oldelolwlhv> qdoo|/ udwlqj djhqflhv dsshdu wr eh vriwhqhu zlwk wkh odujhvw edqn lvvxhuv= wkh odujhvw lqwhuqdwlrqdo edqnv jhw d udwlqj erqxv ri vhyhudo qrwfkhv/ vxjjhvwlqj wkdw WEWI eholhiv pd| sod| d vljqlfdqw uroh lq wkh dvvljqphqw ri fuhglw udwlqjv +vhh Ulph/ 5338,1 Wkh hpslulfdo olwhudwxuh rq wkh suhvhqfh ri WEWI0w|sh jxdudqwhhv lq wkh Mdsdqhvh edqn0 lqj vhfwru lv txlwh wklq/ frpsduhg zlwk wkh XV hylghqfh1 Lq wkhlu dqdo|vlv ri wkh hyroxwlrq ri wkh Mdsdqhvh edqnlqj fulvlv lq wkh frqwh{w ri WEWI/ ydq Ul{who hw do1 +5336, ghvfuleh wkh iuhtxhqw vkliwv lq wkh uhjxodwru| dfwlrqv wdnhq e| edqnlqj dxwkrulwlhv vlqfh wkh ehjlqqlqj ri wkh qlqhwlhv dv vxshuylvru| dg0krf sudjpdwlvp1 Wkh whup ghvljqdwhv d h{leoh sxeolf srolf| uhvsrqvh wr wkh edqnlqj fulvlv wkdw frqvlvwv ri d vhtxhqfh ri wkh xvh ri WEWI hohphqwv iroorzhg e| whpsrudu| uhod{dwlrqv ri wkh WEWI phqwdolw|1 Vrphwlphv/ wkh jryhuqphqw zdv xqzloolqj wr dffhsw wkh froodsvh ri wkh frxqwu|*v odujhvw edqnv dqg lqmhfwhg sxeolf ixqgv lqwr wklv sulylohjhg srsxodwlrq ri edqnv/ zkloh vpdoohu qdqfldo lqvwlwxwlrqv zhuh doorzhg wr idlo1 Dw rwkhu wlphv/ lq rughu wr uhvwruh wkh frqghqfh lq wkh edqnlqj vhfwru/ Mdsdqhvh dxwkrul0 wlhv dgrswhg d vwulfwhu uhjxodwru| dssurdfk dqg ohw vrph wurxeohg odujh qdqfldo lqvwlwxwlrqv idlo1 Iru lqvwdqfh/ wkh Orqj0Whup Fuhglw Edqn ri Mdsdq dqg Qlssrq Fuhglw Edqn/ wzr odujh frpphufldo edqnv/ zhuh doorzhg wr jr edqnuxsw dqg zhuh h hfwlyho| qdwlrqdol}hg dw wkh hqg ri 4<<;1 Dv wkh rog vkduhkroghuv ri wkhvh edqnv zhuh rxvwhg/ wkh jryhuqphqw vhqw d fohdu vljqdo wr qdqfldo pdunhwv wkdw pd| kdyh ehhq dowhuhg lqyhvwruv* shufhswlrq uhjduglqj wkh xvh ri wkh WEWI grfwulqh lq Mdsdq1 E| h{dplqlqj wkh lpsdfw ri wkhvh idloxuhv rq wkh vwrfn sulfhv ri wkh vxuylylqj edqnv/ Euhzhu hw do1 +5336, surylgh vwurqj hylghqfh wkdw wkh frqwdjlrq h hfw wr rwkhu qdqfldo lqvwlwxwlrqv zdv udwlrqdo dqg lqirupdwlrq0edvhg1 Wkxv/ wkh| frqfoxgh wkdw vwrfn pdunhw vljqdov fdq eh xvhg e| uhjxodwruv dqg vxshuylvruv dv dq lqgluhfw wrro iru glvflsolqlqj edqnv1 44 Wkh suhvhqfh ri lqirupdwlrq0edvhg frqwdjlrq h hfwv ri edqn idloxuhv lq Mdsdqhvh htxlw| pdunhwv lv dovr frquphg e| Vslhjho dqg \dprul +5337,1 Lq dgglwlrq/ wkh dxwkruv vkrz wkdw wkh WEWI fryhudjh glplqlvkhg ryhu wkhlu vdpsoh shulrg +4<<704<<<, dqg wkdw wkh vljqlfdqw fkdqjhv lq wkh uhjxodwru| iudphzrun zhuh zhoo xqghuvwrrg e| lqyhvwruv dqg sulfhg lq wkh vwrfn pdunhw1 E| h{dplqlqj wkh Mdsdqhvh ghsrvlw pdunhw/ Lpdl +5339, surylghv hylghqfh wkdw wkh ghsrvlw lqvxudqfh uhirup ri Dsulo 5335 vwuhqjwkhqhg ghsrvlwru glvflsolqh e| udlvlqj wkh ulvn0vhqvlwlylw| ri erwk lqwhuhvw udwhv dqg ghsrvlw txdqwlwlhv1 Krzhyhu/ wkh srvlwlyh h hfwv ri wkh uhirup rq ixqglqj frvwv duh vljqlfdqwo| orzhu iru wkh odujhvw Mdsdqhvh edqnv/ zklfk dovr dwwudfw pruh ghsrvlwv wkdq vpdoohu edqnv1 Wkhvh uhvxowv duh frqvlvwhqw zlwk wkh hqkdqfhphqw ri wkh WEWI grfwulqh lq Mdsdq diwhu wkh ghsrvlw lqvxudqfh uhirup1 Wkh hpslulfdo qglqjv uhsruwhg e| Vslhjho dqg \dprul +5337, dqg Lpdl +5339, duh lq olqh zlwk wkh qrwlrq ri vxshuylvru| dg0krf sudjpdwlvp sursrvhg e| ydq Ul{whq hw do1 +5336,1 Ri wkh ihz hpslulfdo vwxglhv rq WEWI lq Mdsdq/ rqo| \dprul dqg Nred|dvkl +533:, vwxg| wkh Uhvrqd hslvrgh dqg lwv lpsdfw rq wkh vwrfn pdunhw/ exw wkh| irfxv wkhlu dqdo|vlv sulpdulo| rq wkh uroh ri ghihuuhg wd{ dvvhwv dqg dxglwlqj upv1 Dq hpslulfdo uhvxow kljko| uhohydqw wr rxu sdshu lv wkdw/ dw ohdvw lqlwldoo|/ odujh edqnv* vkduhkroghuv glg qrw shufhlyh wkh sxeolf ixqg lqmhfwlrq dv d WEWI srolf|1 Krzhyhu/ wkh| udwlrqdoo| uhylvhg wkhlu hydoxdwlrq ri wkh edlorxw d frxsoh ri gd|v odwhu/ diwhu sxeolf dxwkrulwlhv glvforvhg dgglwlrqdo lqirupd0 wlrq derxw wkh uhvwuxfwxulqj sodq1 Zh frqup wkh WEWI uhvxow uhsruwhg e| \dprul dqg Nred|dvkl +533:, dqg h{whqg lw lq vhyhudo lpsruwdqw zd|v1 Iluvw/ xvlqj d vdpsoh ri doo Mdsdqhvh olvwhg edqnv/ zh gudz suholplqdu| lqihuhqfhv derxw wkh h{lvwhqfh ri WEWI vwdwxv iurp wkh yhu| shfxoldulwlhv ri wkh Wrn|r Vwrfn H{fkdqjh +WVH,1 Dffruglqj wr r!fldo suhvhqwdwlrq grfxphqwv/ WVH kdv vrph xqltxh plfurvwuxfwxuh ihdwxuhv frpsduhg zlwk rwkhu vwrfn pdunhwv= +l , lw lv d sxuh rughu0gulyhq pdunhw zlwkrxw vshfldolvwv ru pdunhw pdnhuv wr uhjxodwh wkh sulfh irupdwlrq dofkhp|> +ll, lw lv d vlqjoh0 sulfh/ wudqvdfwlrq0edvhg frqwlqxrxv dxfwlrq pdunhw> dqg +lll, lw vhwv gdlo| sulfh olplwv iru hdfk vwrfn wr suhyhqw zlog xfwxdwlrqv lq sulfhv1 Vshflfdoo|/ zh duh lqwhuhvwhg lq fdvhv zkhuh edqn vwrfn sulfhv uhdfkhg +ru zhuh forvh wr uhdfk, wkhlu pd{lpxp doorzdeoh olplwv dqg rughu rz lpedodqfhv rffxuuhg rq gd|v vxuurxqglqj wkh edlorxw dqqrxqfhphqw gdwh1 Vhfrqg/ xvlqj wkh frqyhqwlrqdo hyhqw vwxg| phwkrgrorj|/ zh grfxphqw vljqlfdqw dqg srvlwlyh zhdowk h hfwv lq wkh vwrfn pdunhw dffuxlqj wr odujh edqnv dqg qhjdwlyh +wkrxjk qrq0vljqlfdqw, h hfwv dffuxlqj wr vpdoohu edqnv1 Ehvlghv wkh h hfw rq edqn htxlw| ydoxhv/ zh dovr grfxphqw d vljqlfdqw deqrupdo yroxph ri wudglqj rq gd|v iroorzlqj wkh edlorxw dqqrxqfhphqw gdwh iru wkh odujhvw edqnv rqo|1 Wkhvh qglqjv duh frqvlvwhqw zlwk wkh hq0 kdqfhphqw ri wkh WEWI grfwulqh lq Mdsdq diwhu wkh dqqrxqfhphqw ri Uhvrqd*v edlorxw1Ilqdoo|/ zh h{whqg rxu hpslulfdo dqdo|vlv rq vwrfn sulfhv dqg wudglqj yroxphv e| ghwhfw0 lqj dq ruljlqdo sxuh ulvn h hfw lq wkh Fuhglw Ghidxow Vzds +FGV, pdunhw1 Rxu fkrlfh wr vwxg| wkh FGV pdunhw uhdfwlrq wr wkh edlorxw dqqrxqfhphqw lv txlwh qdwxudo1 Lq Mdsdq/ vlqjoh0qdph FGV lv e| idu wkh prvw wudghg fuhglw ghulydwlyh frqwudfw/ dffrxqwlqj lq 5336 Iroorzlqj wkh suhylrxv hpslulfdo olwhudwxuh/ zh ghqh wkh deqrupdo uhwxuq iru edqn vhfxulw| l rq hyhqw gd| w/ DU lw / dv wkh gl huhqfh ehwzhhq dfwxdo uhwxuqv U lw dqg wkh uhwxuqv suhglfwhg e| wkh rqh0idfwru pdunhw prgho/ H^U lw m w `/ zkhuh w @ iU pw j dqg U pw lv wkh Mdsdqhvh pdunhw lqgh{ +WRSL[, iru gd| w= 45 DU lw @ U lw H^U lw m w zkhuh H^U lw m w `@ e l . e l U pw 1 Wkh pdunhw prgho sdudphwhuv/ e l dqg e l / duh hvwlpdwhg e| uhjuhvvlqj
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kdyh wr dgmxvw wkh vwdwlvwlfdo whvwv wr dyrlg wkh plvvshflfdwlrq sureohpv gxh wr h{wuhph foxvwhulqj1 Lqghhg/ idloxuh wr wdnh lqwr dffrxqw wkh furvv0vhfwlrqdo ghshqghqfh pljkw lqgxfh d v|vwhpdwlf xqghuhvwlpdwlrq ri wkh vwdqgdug ghyldwlrq ri wkh phdq deqrupdo uhwxuqv/ lpso|lqj wkdw wkh vwdqgdugl}hg whvw vwdwlvwlf lv qr orqjhu dssolfdeoh1 Iru wkdw uhdvrq/ zh xvh d whvw vwdwlvwlf uhfrpphqghg e| Eurzq dqg Zduqhu
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		n w @	q 4 . +4@583,	k 4 . U pw U p	2	1	Up 2	lr
	zkhuh U p dqg 2 Up duh wkh phdq dqg yduldqfh ri wkh pdunhw uhwxuq lq wkh hvwlpdwlrq zlqgrz1
	Wkh vwdqgdug huuru ri wkh iruhfdvw lv vlpso| fdofxodwhg e| pxowlso|lqj wkh hvwlpdwru ri wkh
	vwdqgdug ghyldwlrq rq gd| w e| wkh fruuhfwlrq idfwru1		
	Wkh whvw vwdwlvwlf ghvfulehg deryh fdq eh hdvlo| dgmxvwhg wr lqyhvwljdwh wkh vljqlfdqfh
	ri wkh dyhudjh deqrupdo uhwxuqv djjuhjdwhg ryhu wkh hyhqw zlqgrz1 Iru dq| lqwhuydo ^ > 2	lq
	wkh ^ 43> .43`hyhqw zlqgrz/ wkh whvw vwdwlvwlf lv ghqhg dv=
			FDU^ > 2 `1	S 2 w' e v 2 +DU w ,	@2
							+4<;8, dqg dovr xvhg e| R*Kdud
	dqg Vkdz +4<<3,/ zklfk lv iuhh ri furvv0vhfwlrqdo ghshqghqfh lq wkh vhfxulw|0vshflf h{fhvv
	uhwxuqv1 47 Iru dq| jlyhq gd| w/ wkh whvw vwdwlvwlf lv ghqhg dv=
					DU w		
				e v+DU w ,		
	4 7 Dq dowhuqdwlyh vroxwlrq zrxog kdyh ehhq wr dgrsw d sruwirolr dssurdfk dv lq Zdoo dqg Shwhuvrq +4<<3, ru
	wr frpelqh wkh lqglylgxdo upv lqwr d Vhhplqjo| Xquhodwhg Uhjuhvvlrqv iudphzrun1 Wkh odwhu dssurdfk zdv
	xvhg lqwhu dold e| Euhzhu hw do1 +5336,1 Qrwh wkdw wkh hpslulfdo phwkrgrorj| xvhg lq rxu vwxg| gl huv iurp
	wkh pdunhw0dgmxvwhg uhwxuq prgho xvhg e| \dprul dqg Nred|dvkl +533:,1 Wkh odwhu prgho fdq eh ylhzhg dv
	dq dssur{lpdwlrq wr wkh pdunhw prgho zkhuh l ' f dqg l ' iru doo upv1 Dowkrxjk e l lv xvxdoo| vpdoo
	dqg wkh dyhudjh e	l ryhu doo Mdsdqhvh olvwhg edqnv lv forvh wr xqlw|/ wkh dvvxpswlrq wkdw l ' lv vwurqjo|
	uhmhfwhg iru wkh odujhvw edqnv lqfoxghg lq rxu WEWI vdpsohv +vhh Wdeoh 4,1

  wkh dyhudjh udqn dfurvv wkh Q m edqn vhfxulwlhv rq gd| w1 5151 Wkh deqrupdo wudglqj yroxph phwulf Wr fkhfn iru wkh urexvwqhvv ri rxu uhvxowv/ zh dovr shuirup dq hpslulfdo dqdo|vlv lq whupv ri xqh{shfwhg ru deqrupdo yroxphv ri wudglqj1 Dv wkhuh duh qr wkhruhwlfdo irxqgdwlrqv iru prgholqj wkh h{shfwhg wudglqj yroxph/ zh xvh d orj0irup ri wkh pdunhw prgho wkdw lv forvh wr wkdw hpsor|hg e| Vzdu| +4<;9,1 48 Rxu wudglqj yroxph phwulf lv wkh iudfwlrq ri wkh qxpehu ri rxwvwdqglqj vkduhv QRVK lw wkdw lv wudghg rq d jlyhq gd| w ryhu wkh ^ 593> .43`zlqgrz= Wkh h{shfwhg wudglqj yroxph lv ghqhg dv H^& lw m w `@ e l . e l & pw / zkhuh & pw @ oq + pw , dqg e l / e l duh hvwlpdwhg ryhu wkh vdph 5830gd| hvwlpdwlrq zlqgrz e| xvlqj ruglqdu| ohdvw vtxduhv1 Dv idu dv wkh vwdwlvwlfdo surfhgxuhv duh frqfhuqhg/ wkh sdudphwulf dqg qrqsdudphwulf whvwv duh frqvwuxfwhg lq dq dqdorjrxv pdqqhu wr wkh suhylrxv fdvh ri deqrupdo uhwxuqv1 5161 Deqrupdo FGV vsuhdg ohyhov dqg fkdqjhv Wr h{dplqh hpslulfdoo| zkhwkhu wkh ghflvlrq wr edlo rxw wkh 8 wk edqnlqj rujdql}dwlrq lq Mdsdq kdv d sxuh ulvn h hfw rq rwkhu Mdsdqhvh qdqfldo reoljruv dfwlyho| wudghg rq wkh fuhglw ghulydwlyhv pdunhw/ zh xvh wzr vwudljkwiruzdug vwdwlvwlfdo surfhgxuhv= +l , d fodvvlfdo phdq whvw dqg +ll, d frqvwdqw phdq prgho1 Lq wkh uvw fdvh/ rxu frqmhfwxuh lv wkdw wkh phdq ri fkdqjhv lq FGV sulfhv lv orzhu wkdq }hur rq gd|v iroorzlqj wkh dqqrxqfhphqw gdwh/ lqglfdwlqj d vljqlfdqw fkdqjh lq wkh pdunhw*v shufhswlrq ri wkh ulvnlqhvv ri Mdsdqhvh qdqfldo lqvwlwxwlrqv rwkhu wkdq Uhvrqd1 Lq wkh vhfrqg fdvh/ wkh whvw frqvlvwv ri frpsdulqj wkh vsuhdg ohyhov ehiruh dqg diwhu wkh hyhqw gdwh lq rughu wr ghwhfw d pdwhuldo euhdn +ru mxps , lq FGV sulflqj1 Iru rxu phdq whvw +l,/ zh fdofxodwh wkh dyhudjh vsuhdg fkdqjhv iru hdfk gd| ri wkh frpelqhg shulrg +hvwlpdwlrq dqg hyhqw zlqgrzv, dqg wkhq zh vxp ryhu vhyhudo gd|v lq wkh hyhqw zlqgrz wr rewdlq d phdvxuh ri wkh fxpxodwlyh dyhudjh FGV vsuhdg fkdqjh1 Wkh vwdwlvwlfdo vljqlfdqfh ri wkhvh phdvxuhv fdq eh mxgjhg e| hvwlpdwlqj wkh vwdqgdug ghyldwlrq ri FGV vsuhdg fkdqjhv ryhu wkh hvwlpdwlrq shulrg1
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lw @ Y lw QRVK lw 433 zkhuh Y lw lv wkh qxpehu ri edqn l vkduhv wudghg rq gd| w1 Dv uhfrpphqghg lq suhylrxv vwxg0 lhv +vhh h1j1 Fdpsehoo dqg Zdvoh|/ 4<<9/ dqg uhihuhqfhv wkhuhlq,/ zh xvh d orj0wudqvirupdwlrq ri wkh shufhqwdjh ri wkh qxpehu ri rxwvwdqglqj vkduhv wudghg= & lw @ oq + lw . 3=333588,1 Wkh vpdoo frqvwdqw ri 31333588 lv dgghg wr dyrlg h{fhswlrqdo fdvhv zhuh wkhuh zdv qr wudglqj yroxph rq vrph gd|v1 Zh ghqh wkh deqrupdo yroxph ri wudglqj iru edqn vhfxulw| l rq hyhqw gd| w/ DY lw / dv wkh gl huhqfh ehwzhhq dfwxdo wudglqj yroxph & lw dqg wkh h{shfwhg yroxph H^& lw m w `= DY lw @ & lw H^& lw m w Lq wklv fdvh/ w @ i pw j/ zkhuh pw lv wkh pdunhw yroxph phdvxuh iru d jlyhq gd| w/ frpsxwhg dv iroorzv= lw 433 P ghvljqdwhv wkh qxpehu ri vhfxulwlhv lq wkh Mdsdqhvh eurdg pdunhw lqgh{/ WRSL[1

  lw 1 Wkh whvw vwdwlvwlfv xvhg wr lqyhvwljdwh zkhwkhu wkh hyhqw ri lqwhuhvw kdv d vljqlfdqw lpsdfw rq FGV sulflqj duh frqvwuxfwhg lq d vlplodu zd| dv wkrvh frpprqo| xvhg lq vwrfn pdunhw hyhqw vwxglhv1 61 GdwdW ghvfulswlrq Wr hpslulfdoo| vwxg| wkh hyhqwxdo lpsdfw ri Uhvrqd*v edlorxw rq rwkhu Mdsdqhvh edqnv/ zh froohfw ghwdlohg sulflqj0uhohydqw lqirupdwlrq iurp wzr pdunhwv= +l, wkh vwrfn pdunhw/ dqg +ll, wkh fuhglw ghulydwlyhv pdunhw1 Wklv vhfwlrq eulh | ghvfulehv wkh vdpsolqj surfhgxuhv dqg gdwd vrxufhv xvhg lq rxu hpslulfdo dqdo|vlv1 6141 Vwrfn pdunhw gdwdWkh vwrfn pdunhw gdwdvhw lv exlow xvlqj qdqfldo lqirupdwlrq uhsruwhg lq Gdwdvwuhdp Wkrpvrq Ilqdqfldo gdwdedvh1 Zh froohfw gdlo| vwrfn sulfh gdwd iurp Dsulo 58 wk / 5335/ wr Mxqh 5 qg / 5336/ iru doo Mdsdqhvh sxeolfo| wudghg edqnv1 Iru vwrfnv wkdw zhuh vlpxowdqh0 rxvo| olvwhg rq pruh wkdq rqh h{fkdqjh +Wrn|r Vwrfn H{fkdqjh/ Rvdnd Vhfxulwlhv H{fkdqjh/ Ixnxrnd Vwrfn H{fkdqjh/ Qdjr|d Vwrfn H{fkdqjh,/ sulflqj lqirupdwlrq lv froohfwhg iurp wkh prvw dfwlyho| wudghg h{fkdqjh1 4: Gdwdvwuhdp uhsruwv gdlo| rshqlqj/ forvlqj/ kljk2orz/ elg2dvn sulfhv/ dv zhoo dv klvwrulfdo vhulhv ri wudglqj yroxphv1 Wkh sulfh gdwd duh dgmxvwhg wr uh hfw pdmru fdslwdo hyhqwv wkdw lqfoxgh vfuls lvvxhv2uljkwv r hulqjv/ rshq r huv/ vwrfn vsolwv dqg frqvrolgdwlrqv/ uhgxfwlrqv ri fdslwdo/ dqg vfuls +vwrfn, glylghqgv1 4; Rxu lqlwldo vdpsoh/ frpsdudeoh lq vl}h wr wkdw xvhg e| \dprul dqg Nred|dvkl +533:,/ lqfoxghv <: edqn0 lqj rujdql}dwlrqv1 Krzhyhu/ frqwudu| wr wkh vdpsoh xvhg e| wkrvh dxwkruv/ rxu qdo vdpsoh vdwlvhv wkh iroorzlqj dgglwlrqdo vhohfwlrq fulwhuld= rq wkh hyhqw gd| +Pd| 4< wk / 5336,/ wkh forvlqj wudqvdfwlrq sulfh pxvw eh erxqghg e| wkh forvlqj elg dqg dvn sulfhv> e| xvlqj Oh{lvQh{lv WP H{hfxwlyh gdwdedvh/ zh lpsrvhg wkdw pdmru fdslwdo hyhqwv vxfk dv vwrfn vsolwv/ vwrfn glylghqgv/ dqg rwkhu vljqlfdqw qhzv +l1h1 srwhqwldoo| frqirxqg0 lqj hyhqwv , glg qrw rffxu rq gd|v vxuurxqglqj Uhvrqd*v edlorxw + hyhqw zlqgrz ,> zh gursshg doo edqnv wkdw kdg wklqo| wudghg vwrfnv/ ghqhg dv wkrvh iru zklfk gdlo| vwrfn sulfh gdwd zhuh plvvlqj iru pruh wkdq vl{ frqvhfxwlyh wudglqj gd|v1 Zkhq d vwrfn sulfh zdv plvvlqj iru ohvv wkdq vl{ frqvhfxwlyh gd|v/ lw zdv sdgghg lq wlph vhulhv/ l1h1 suhylrxv gd|v* ydoxhv zhuh fduulhg iruzdug rq gd|v zkhq wkh vwrfn glg qrw wudgh> 4: Qrwh wkdw wklv lv qrw qhfhvvdulo| wkh krph h{fkdqjh ri wkh vwrfn1 Lq dq dqdorjrxv pdqqhu/ iru hdfk edqn olvwhg rq vhyhudo h{fkdqjhv/ zh frqvlghuhg wkh yroxph ri wudglqj iurp wkh h{fkdqjh rq zklfk wkh vwrfn kdv wudghg wkh prvw +l1h1 kdg wkh kljkhvw yroxph iru wkdw vwrfn, rq dq| jlyhq gd|1 / iru d edqn wr eh lqfoxghg lq rxu vdpsoh/ lw pxvw kdyh qr plvvlqj vwrfn uhwxuq gdwd rq wkh hyhqw gdwh1 Wkhvh vhohfwlrq fulwhuld uhgxfhg rxu qdo vdpsoh wr <6 edqnv= ; prqh| fhqwhu edqnv/ 89 uvw uhjlrqdo edqnv/ 58 vhfrqg uhjlrqdo edqnv/ dqg 7 qdqfldo kroglqj frpsdqlhv1 Wr h{sodlq ehwwhu wkh vwrfn pdunhw uhdfwlrq wr wkh WEWI srolf|/ zh dovr froohfwhg qdqfldo lqirupdwlrq iru hdfk edqn lqfoxghg lq rxu qdo vdpsoh iurp Ilwfk0LEFD EdqnVfrsh gdwdedvh1 Fuhglw udwlqj lqirupdwlrq iru d vxe0vdpsoh ri udwhg edqnv zdv rewdlqhg iurp ydulrxv vrxufhv= Prrg|*v Lqyhvwruv Vhuylfh/ Vwdqgdug ) Srru*v/ Mdsdq Fuhglw Udwlqj Djhqf|/ Oh{lvQh{lv/ dqg EdqnVfrsh1 6151 FGV gdwd Wkh FGV gdwdvhw frqwdlqv vsuhdg txrwhv vxssolhg e| wzr Orqgrq0edvhg surylghuv ri gdlo| fuhglw ghulydwlyhv gdwd/ sursulhwdu| gdwd/ dqg dqdo|wlfv= Fuhglw Pdunhw Dqdo|vlv +FPD, dqg PdunLW Jurxs Owg +PdunLW,1 Erwk frpsdqlhv zhuh irxqghg lq 5334 dqg duh ohdglqj surylghuv lq wkh fuhglw pdunhw hog1 Vlqfh lwv fuhdwlrq Fuhglw Pdunhw Dqdo|vlv kdv vshdukhdghg wkh h ruw wr froohfw/ fohdq/ dqg surylgh pdunhw gdwd rq pruh wkdq :/833 fuhglw ghulydwlyh frqwudfwv1 FPD uhfhlyhv FGV sulfhv +ru vsuhdgv , iurp d udqjh ri pdunhw frqwulexwruv +wkh vr0fdoohg Gdwd Frqvruwlxp,1 Wkhvh frqwulexwruv frqvlvw ri erwk ex| dqg vhoo vlgh lqvwlwxwlrqv dfwlyh lq wkh {hg lqfrph pdunhwv vxfk dv dvvhw pdqdjhuv/ khgjh ixqgv/ dqg edqnv1 Wkhvh dfwlyh pdunhw sduwlflsdqwv surylgh erwk uhdo0wlph dqg ghod|hg sulfhv ri h{hfxwhg wudghv/ up ru lqglfdwlyh elg2r huv rq vshflf uhihuhqfh hqwlwlhv/ whqruv/ vhqlrulwlhv +udqnlqj ri wkh ghew uhfhlylqj prqh|v lq fdvh ri ghidxow,/ dqg uhvwuxfwxulqj w|shv +ghqlwlrq ri zkdw frqvwlwxwhv d ghidxow/ LVGD djuhhphqw w|shv,1 Wr hqvxuh wkh kljkhvw ohyho ri dffxudf|/ FPD fkhfnv wkhvh sulfhv djdlqvw suhylrxv txrwhv dqg xvhv d vwulfw ydolgdwlrq surfhgxuh1 Iru ohvv oltxlg hqwlwlhv zkhuh pdunhw dfwlylw| lv lqiuhtxhqw/ FPD fdofxodwhv wkh idlu FGV vsuhdg xvlqj d sursulhwdu| lvvxhu2vhfwru fxuyh prgho wkdw ghulyhv dq dssursuldwh fxuyh xvlqj nqrzq oltxlg FGV vsuhdgv/ erqg vsuhdgv dqg udwlqjv gdwd1 Ehvlghv elg2r hu udwhv/ FPD dovr surylghv d txdolhu + yhudflw| vfruh , iru hdfk srlqw ri d vshflf FGV sulfh wlph0vhulhv1 Wkh yhudflw| vfruh lqglfdwhv wkh oltxlglw| ru/ li dssolfdeoh/ wkh h{whqw wr zklfk d ydoxh kdv ehhq prgho0ghulyhg1 Iru lqvwdqfh/ d yhudflw| vfruh ri 4 lqglfdwhv dq dfwxdo wudgh/ d yhudflw| vfruh ri 5 ghvljqdwhv wkdw wkh txrwh lv d up frpplwphqw wr wudgh/ zkhuhdv d yhudflw| vfruh ri 6 lpsolhv wkdw wkh txrwh lv lqglfdwlyh1 Yhudflw| vfruhv kljkhu wkdq 7 lqglfdwh ghulyhg vsuhdgv1 Rxu FPD vdpsoh lqfoxghv doo Mdsdqhvh uhihuhqfh hqwlwlhv ehorqjlqj wr wkh qdqfldo vhfwru iru zklfk FGV vsuhdgv zhuh dydlodeoh iurp Mdqxdu| 5336 wr Mdqxdu| 53371 4< Wklv vdpsoh kdv 59 reoljruv +edqnv dqg rwkhu qdqfldo frpsdqlhv,1 Vhyhq ri wkhvh uhihuhqfh hqwlwlhv kdyh ehhq uhpryhg iurp rxu qdo vdpsoh ehfdxvh qr FGV sulfhv zhuh dydlodeoh rq wkh hyhqw gdwh +Pd| 4< wk / 5336,1 H{fhsw txrwhv iru wkuhh reoljruv/ doo rwkhu FGV txrwhv duh up frpplwphqwv wr wudgh1 Wkdw lv/ rqfh txrwhv kdyh ehhq pdgh/ wkh frqwulexwlqj ghdohuv duh frpplwwhg wr vhoolqj2ex|lqj d plqlpdo sulqflsdo dw wkh txrwhg r hu2elg sulfhv1 Iru hdfk qdqfldo reoljru/ zh vhohfw FGV frqwudfwv zlwk wkh prvw oltxlg pdwxulwlhv lq rughu wr uhgxfh wkh vl}h ri oltxlglw| suhplxp1 Rxu vhohfwlrq fulwhuld duh edvhg rq wkh ohyho ri wkh elg0dvn vsuhdg/ d frpprqo| xvhg phdvxuh ri oltxlglw| suhplxp dprqj pdunhw sduwlflsdqwv1 PdunLW Jurxs Owg surylghv FGV gdwd rq ryhu 6/433 uhihuhqfh hqwlwlhv dw ydulrxv ohyhov +wlhu2vhqlrulw|/ fxuuhqf| ghqrplqdwlrq/ dqg grfxphqw2uhvwuxfwxulqj fodxvh,1 53 Klvwrulfdo gdwd rq FGV frqwudfwv duh dydlodeoh iurp Mxo| 5334 iruzdug1 PdunLW fhqwudol}hv ryhu ;83/333 FGV gdwd srlqwv frqwulexwhg e| :7 joredo edqnv dqg 5 eurnhuv1 Hdfk frqwulexwru surylghv gdwd rq FGV frqwudfwv iurp lwv errnv ri uhfrug dqg iurp ihhgv wr dxwrpdwhg wudglqj v|vwhpv rq d gdlo| edvlv1 Wkh glvwulexwlrq ri gdwd dfurvv uhjlrq dqg udwlqj lqglfdwhv wkdw Dvldq hqwlwlhv uhsuhvhqw derxw 53( ri PdunLW xqlyhuvh dqg FGV wudglqj lv frqfhqwudwhg lq hqwlwlhv udwhg D +59(, dqg EEE +66(,1 Lw lv zruwk qrwlqj wkdw wkh sulfhv uhsruwhg e| PdunLW gr qrw uhsuhvhqw dfwxdo sulfhv dw zklfk FGV frqwudfwv kdyh ehhq wudghg ru fxuuhqw r huv wr ex| ru vhoo fuhglw surwhfwlrq dw vxfk sulfhv1 Sduwlfxoduo|/ doo frqwulexwhg txrwhv duh vxemhfw wr d gdwd txdolw| dvvxudqfh surwrfro/ zklfk frqvlvwv ri vhyhudo gdwd fohdqlqj whvwv +yl}1 vwdoh gdwd whvw/ dw fxuyh whvw/ rxwo|lqj gdwd whvw/ dqg edfnzdugdwlrq whvw,1 Gdwd wkdw idlo dq| ri wkh owhulqj whvwv duh h{foxghg iurp vxevhtxhqw fdofxodwlrqv1 Wkh sxusrvh ri wklv vhw ri uxohv lv wr hqvxuh wkdw doo frpsxwdwlrqv shuiruphg e| PdunLW duh pdgh rq d kljk txdolw| gdwdvhw1 Zkhq pruh wkdq wkuhh frqwulexwruv surylgh txrwhv wkdw kdyh sdvvhg wkh gdwd fohdqlqj whvwv +l1h1 wkhuh lv d txruxp ri gdwd,/ PdunLW frpsxwhv d frpsrvlwh vsuhdg rq d gdlo| edvlv1 D wklq frpsrvlwh vsuhdg lv dovr uhsruwhg zkhuh PdunLW kdv wzr sulfhv wkdw kdyh sdvvhg gdwd txdolw| whvwv zkhq dw ohdvw rqh rwkhu sulfh kdv idlohg1 54 Dv lq wkh suhylrxv fdvh/ zh froohfw frpsrvlwh vsuhdgv iru doo Mdsdqhvh qdqfldo hqwl0 wlhv +Lqgxvwu| Fodvvlfdwlrq Ehqfkpdun +LFE, vhfwru= Ilqdqfldov / Lqgxvwu|0Ohyho 4, ryhu wkh shulrg iurp Pd| 5335 wkurxjk Mxqh 53371 Wkh vdpsoh lqfoxghv 64 qdqfldo lqvwlwx0 wlrqv1 Iroorzlqj suhylrxv hpslulfdo vwxglhv rq FGV sulflqj dqg PdunLW grfxphqwdwlrq/ lq rxu dqdo|vlv zh irfxv rq wkh 80|hdu vhqlru xqvhfxuhg FGVv/ zklfk duh wkh prvw srsx0 odu frqwudfwv dprqj pdunhw sduwlflsdqwv dqg/ khqfh/ wkh prvw oltxlg rqhv1 Dffruglqj wr Lqwhuqdwlrqdo Vzdsv dqg Ghulydwlyhv Dvvrfldwlrq/ Lqf1 +LVGD, djuhhphqwv/ iru hdfk FGV frqwudfw wkhuh duh irxu rswlrqv iru wuhdwlqj wkh lvvxh ri uhvwuxfwxulqj/ wkh prvw sureohpdwlf fuhglw hyhqw= Fxp +Zlwk, Uhvwuxfwxulqj ru Rog Uhvwuxfwxulqj +FU,/ Prglhg Uhvwuxfwxulqj +PU,/ Prglhg0Prglhg Uhvwuxfwxulqj +PP,/ dqg H{0Uhvwuxfwxulqj ru Zlwkrxw Uhvwuxfwxu0 lqj +[U,1 55 Lq rxu vdpsoh ri qdqfldo reoljruv khdgtxduwhuhg lq Mdsdq/ wkh prvw iuhtxhqwo| xvhg grfxphqwdwlrq fodxvh lv FU1 Frqvhtxhqwo|/ zh irfxv rxu dqdo|vlv rq d qdo vdpsoh ri 80|hdu vhqlru xqvhfxuhg FGV frqwudfwv ghqrplqdwhg lq Mdsdqhvh |hq dqg kdylqj d FU grfxphqwdwlrq fodxvh1 Ehiruh suhvhqwlqj lq juhdwhu ghwdlo wkh uhvxowv ri rxu hyhqw vwxg| dqdo|vlv/ zh dlp dw gudzlqj vrph suholplqdu| lqihuhqfhv derxw wkh vwrfn sulfh uhdfwlrq iurp wkh yhu| shfx0 oldulwlhv ri wkh Mdsdqhvh vwrfn pdunhw dqg lwv plfurvwuxfwxuh ihdwxuhv1 Vshflfdoo|/ zh duh lqwhuhvwhg lq fdvhv zkhuh +l, edqn vwrfn sulfhv uhdfkhg +ru zhuh forvh wr uhdfk, wkhlu pd{0 lpxp doorzdeoh olplwv dqg +ll, rughu rz lpedodqfhv rffxuuhg rq gd|v vxuurxqglqj wkh edlorxw dqqrxqfhphqw gdwh1 Wkh Wrn|r Vwrfn H{fkdqjh +WVH, dgrswhg wkh gdlo| sulfh olplw v|vwhp lq 4<83/ e| d gluhfwlyh iurp wkh Jhqhudo Khdgtxduwhuv ri wkh Doolhg Srzhuv/ lq rughu wr surwhfw lqyhvwruv djdlqvw h{fhvvlyh yrodwlolw| lq pdunhw sulfhv gxh wr lpedodqfhv lq wkh ex|2vhoo htxloleulxp ru gxh wr vshfxodwlyh dfwlylwlhv1 56 E| ghqlwlrq/ wkh gdlo| sulfh olplwv lpsrvh d frqvwudlqw wkdw suhyhqwv vwrfn sulfhv wr xfwxdwh rxwvlgh d suhvshflhg pd{lpxp udqjh zlwklq d vlqjoh wudglqj gd|1 57 Dv vkrzq lq Wdeoh 5/ gdlo| sulfh olplwv +gso , duh {hg lq prqhwdu| xqlwv +Mdsdqhvh \hq, lq ixqfwlrq ri wkh ohyho ri wkh suhylrxv gd|*v forvlqj sulfh +{ w3 ,1 iWdeoh 5j Zh xvh wkh iroorzlqj surfhgxuh wr lghqwli| rffxuuhqfhv zkhuh sulfhv zhuh uhdfklqj +ru dssurdfklqj, wkhlu gdlo| olplwv lq wkh shulrg vxuurxqglqj wkh edlorxw dqqrxqfhphqw gdwh1 Zh ehjlq e| fdofxodwlqj iru hdfk edqn vhfxulw| lqfoxghg lq rxu vdpsoh dqg iru hdfk gd| lq wkh hyhqw zlqgrz/ wkh sulfh olplwv +xszdug O w dqg grzqzdug c w , xvlqj gdwd ghslfwhg lq Wdeoh 5= + O w @ { w3 . gso c w @ { w3 gso Ghulydwlyhv Ghqlwlrqv sxeolvkhg lq Iheuxdu| 53361 Dv d jhqhudo uxoh/ wkh gdwd fohdqlqj whvwv xvhg e| PdunLW ydolgdwh wkdw wkh iroorzlqj frqglwlrq lv wuxh iru d frqwulexwru*v vsuhdg= [U ? PU ? PP ? FU1 Li d frqwulexwru uhsruwv gdwd wkdw gr qrw frqirup wr wklv uxoh/ wkh qrq0ghidxow grfxphqwdwlrq fodxvh vsuhdg lv uhmhfwhg1 56 Ehvlghv wkh gdlo| sulfh olplwv/ wkh WVH dovr xwlol}hv wlfn vl}hv +l1h1 plqlpxp doorzdeoh xqlwv wkdw sulfhv pd| fkdqjh iurp d wudgh wr dqrwkhu, dqg txrwh sdudphwhuv +l1h1 pd{lpxp doorzdeoh wudgh0wr0wudgh sulfh fkdqjhv, wr suhyhqw vkruw0whp zlog yduldwlrqv lq pdunhw sulfhv1 Wkh WVH sulfh vwdelol}dwlrq phfkdqlvp kdv ehhq fkdqjhg vhyhq wlphv vlqfh lw zdv fuhdwhg/ wkh prvw uhfhqw fkdqjh ehlqj pdgh lq 53331 Dffruglqj wr WVH r!fldov/ wkh rwkhu uhjlrqdo h{fkdqjhv +yl}1 Rvdnd Vhfxulwlhv H{fkdqjh/ Ixnxrnd Vwrfn H{fkdqjh/ dqg Qdjr|d Vwrfn H{fkdqjh, duh xvlqj wkh vdph sulfh vwdelol}dwlrq phfkdqlvp dv wkdw xvhg rq WVH1 57 Qrwh wkdw sulfh olplwv gr qrw surklelw wudglqj shu vh/ exw rqo| wudglqj eh|rqg wkh vhwwohg pd{lpxp lqwhuydo1 Frqvhtxhqwo|/ vwrfnv pd| eh wudghg diwhu d olplw klw/ dv orqj dv vxevhtxhqw wudqvdfwlrqv wdnh sodfh dw sulfhv orzhu +kljkhu, wkdq wkh xsshu +orzhu, eduulhu1 Wkhq/ zh frpsduh wkh kljkhvw +orzhvw, sulfh dfklhyhg rq gd| w/ { w +{ w ,/ wr wkh xszdug +grzqzdug, olplw/ O w +c w ,1 Wkh sulfh olplw klw lqglfdwruv duh ghqhg dv iroorzv= Zh xvh wkh zhdn lqhtxdolw| rshudwruv lq wkh ghqlwlrq ri XsKlw lw dqg GrzqKlw lw ehfdxvh wkhuh duh vrph fdvhv lq rxu vdpsoh zkhuh vwrfn sulfhv mxps eh|rqg wkhlu olplwv1 58 Dffruglqj wr WVH r!fldov/ wkh vr0fdoohg edvh sulfh xvhg lq wkh fdofxodwlrq ri gdlo| sulfh olplwv lv jlyhq e| wkh suhylrxv gd|*v forvlqj sulfh dv uh hfwhg lq Wdeoh 5/ h{fhsw lq fdvhv zkhuh WVH lqglfdwhv d vshfldo txrwh ru lw lv dq h{0glylghqg gdwh1 59 Krzhyhu/ gdlo| sulfh olplwv duh vhw zlgh hqrxjk vr wkdw olplw klwv rqo| h{fhswlrqdoo| rffxu1 Lqghhg/ zh duh deoh wr lghqwli| lq rxu vdpsoh rqh vlqjoh grzqzdug0olplw0klw +Uhvrqd, rq gd| 3 dqg wzr xszdug0 olplw klwv +Uhvrqd dqg PIJ/ wzr edqnv lqfoxghg lq rxu WEWI4 vdpsoh, rq gd| .5 +vhh Wdeoh 6,1 Dv rffxuuhqfhv ri vwrfn sulfhv uhdfklqj wkhlu olplwv duh udwkhu uduh hyhqwv/ zh dovr frqvlghuhg fdvhv zkhuh sulfhv frph forvh wr klwwlqj wkh xsshu2orzhu eduulhuv1 Wkh fruuhvsrqglqj lqglfdwruv duh ghqhg lq dq dqdorjrxv pdqqhu= Gdwd uhsruwhg lq Wdeoh 6 lqglfdwh wkdw wkuhh edqnv lqfoxghg lq wkh WEWI vdpsohv h{sh0 ulhqfhg odujh gursv lq ydoxh rq gd| 3 +QhduGrzqKlw lf @ 4,/ zkhuhdv irxu rxw ri yh WEWI edqnv vdz wkhlu vwrfn sulfhv ulvh forvh wr wkh xsshu eduulhu rq gd| .5 +QhduXsKlw l2 @ 4,1 Lq dgglwlrq/ wkh shufhqwdjhv ri qhdu olplw klwv duh vljqlfdqwo| orzhu lq wkh qrq0WEWI vdpsohv1 iWdeoh 6j V|vwhpdwlf rz sdwwhuqv lq wkh rughu errn iroorzlqj wkh edlorxw dqqrxqfhphqw gdwh fdq dovr eh lghqwlhg e| dqdo|}lqj vwdqgdug plfurvwuxfwxuh yduldeohv/ vxfk dv wkh qxpehu ri forvlqj txrwhv dw wkh elg2dvn ru wkh sur{lplw| ri wkh forvlqj sulfhv wr wkh elg2dvn txrwhv/ phdvxuhg e| wkh rughu rz udwlr= Uhvrqd vwrfn sulfh gursshg eh|rqg wkh grzqzdug olplw rq Pd| 4< wk / 5336 +wkh hyhqw gd| , dqg wkhq pryhg eh|rqg lwv xszdug olplw rq gd|v .5 dqg .61 Nlp dqg Ukhh +4<<:, frqgxfwhg dq ruljlqdo hpslulfdo dqdo|vlv rq wkh +lq,h hfwlyhqhvv ri wkh sulfh vwdelol}dwlrq phfkdqlvp suhydlolqj lq wkh WVH dw wkh ehjlqqlqj ri wkh qlqhwlhv1 Wkh| dovr glvfryhuhg lq wkhlu vdpsoh rffxuuhqfhv zkhuh kljk +orz, sulfhv zhuh juhdwhu +ohvvhu, wkdq wkhlu doorzhg sulfh xfwxdwlrq1 5 9 Wkh vhfrqg h{fhswlrq lv qrw uhohydqw wr rxu dqdo|vlv vlqfh doo Mdsdqhvh edqnv glvwulexwhg glylghqgv dw wkh hqg ri Mxqh 5336/ l1h1 rxwvlgh rxu hyhqw zlqgrz1 Vshfldo txrwhv duh dqrwkhu WVH sulfh vwdelol}dwlrq phfkdqlvp dlplqj wr suhyhqw lqwud0gd| h{fhvvlyh xfwxdwlrq lq pdunhw sulfhv1 Wkh| fdq eh lvvxhg dw dq| wlph gxulqj wkh wudglqj vhvvlrq li d pdunhg rughu lpedodqfh h{lvwv ehwzhhq elgv dqg r huv1 Wkh vshfldo txrwhv duh uhqhzhg hyhu| yh plqxwhv xqwlo wkh pdunhw htxloleulxp lv dfklhyhg1 Li wkh rughu lpedodqfh shuvlvwv dw wkh forvh ri wudglqj/ wkh vshfldo txrwh lv xvhg lqvwhdg ri wkh forvlqj sulfh dv d edvh sulfh wr ghwhuplqh wkh qh{w gd|*v sulfh olplwv1 4: Iru WEWI edqnv/ wkh phdq +phgldq, rughu rz udwlr rq gd| 3 lv forvhu wr 433(/ lq0 glfdwlqj d vhoolqj suhvvxuh1 Krzhyhu/ wkh WEWI edqnv gr qrw h{klelw rughu rz udwlrv vljqlfdqwo| kljkhu +lq d vwdwlvwlfdo vhqvh, wkdq wkrvh fdofxodwhg iru qrq0WEWI edqnv1 Frq0 yhuvho|/ wkh phdq +phgldq, udwlr rq gd| .5 qhduhu wr 3( iru WEWI edqnv lv lqglfdwlyh ri dq h{fhvv ri ex| rughuv dqg/ khqfh/ ri d ex|lqj suhvvxuh1 Pruhryhu/ frpsdulqj wkh rughu rz udwlrv rq gd| .5 dfurvv WEWI dqg qrq0WEWI vdpsohv |lhogv d vwdwlvwlfdoo| vljql0 fdqw gl huhqfh dffruglqj wr wkh phdq +w0whvw, dqg phgldq +Zlofr{rq0Pdqq0Zklwqh| dqg Nuxvndo0Zdoolv, whvwv1 Ryhudoo/ wkh suholplqdu| hylghqfh suhvhqwhg lq wklv vhfwlrq lqglfdwhv wkdw wkh edlorxw dqqrxqfhphqw uhvxowhg lq d pryhphqw ri vwrfn sulfhv ri odujh Mdsdqhvh edqnv wrzdug wkh orzhu sulfh olplw dqg forvlqj elg txrwh rq gd| 31 Pruh lpsruwdqwo|/ wkh grzqzdug suhvvxuh rq sulfhv zdv uhyhuvhg rq gd| .5/ zkhq zh revhuyh d suhgrplqdqfh ri ex| rughuv dqg d uherxqg ri sulfhv wrzdug wkhlu xsshu gdlo| olplw1 \hw/ wklv vlqxrxv sdwwhuq lv kljko| vshflf wr wkh edqnv lqfoxghg lq rxu WEWI vdpsohv1 Zh uhwxuq wr wkh lqwhusuhwdwlrq ri wklv zlgh vzlqj lq vwrfn pdunhw sulfhv ri odujh Mdsdqhvh edqnv lq wkh qh{w vhfwlrq1 7151 Hylghqfh ri WEWI h hfwv lq vwrfn sulfhv dqg yroxph ri wudglqj Wr uhqh rxu suholplqdu| qglqjv/ zh uhsruw lq Wdeoh 7 wkh uhvxowv ri wkh frqyhqwlrqdo hyhqw vwxg| dqdo|vlv ghvfulehg lq Vhfwlrq 5/ vhsdudwho| iru wkh ixoo/ WEWI4/ dqg qrq0WEWI4 vdpsohv1 5: Rq dyhudjh/ wkh deqrupdo uhwxuqv fdofxodwhg ryhu wkh hyhqw zlqgrz duh qrw vwd0 wlvwlfdoo| vljqlfdqw iru wkh hqwluh vdpsoh ri edqnv/ h{fhsw iru wkh hyhqw gd| +w @ 3,1 Krz0 hyhu/ djjuhjdwlqj doo gdwd lqwr d vlqjoh joredo vdpsoh frxog pdvn vljqlfdqw khwhurjhqhlw| dprqj olvwhg edqnv1 Vfuxwlql}lqj Wdeoh 7/ zh fdq revhuyh wkdw wkh Wrs8 edqnlqj rujdql0 }dwlrqv lqfoxghg lq wkh WEWI vdpsoh h{shulhqfh d vljqlfdqwo| qhjdwlyh deqrupdo uhwxuq ri 818;( dffruglqj wr wkh sdudphwulf whvw rq wkh uvw wudglqj gd| iroorzlqj wkh edlorxw dqqrxqfhphqw1 Wkh rwkhu edqnv vkrz vpdoohu qrq0vljqlfdqw qhjdwlyh deqrupdo uhwxuqv1 Wkh w0vwdwlvwlf uhsruwhg lq wkh odvw froxpq ri Wdeoh 7 lqglfdwhv wkdw wkh gl huhqfh lq dyhudjh deqrupdo uhwxuqv ehwzhhq wkh wzr vxe0vdpsohv lv vljqlfdqw dw wkh 4( ohyho1 iWdeoh 7j Wkh qhjdwlyh h hfw ri wkh Uhvrqd fulvlv rq wkh odujhvw edqnlqj rujdql}dwlrqv lq wkh frxq0 wu| zdv uhyhuvhg wzr gd|v odwwhu/ rq gd| .5/ zkhq dgglwlrqdo ghwdlov derxw wkh edlorxw zhuh glvforvhg1 Sduwlfxoduo|/ wkh jryhuqphqw sxeolfo| dqqrxqfhg wkdw Uhvrqd*v vkduhkroghuv zloo qrw lqfxu dq| orvvhv diwhu wkh fdslwdo lqmhfwlrq +vhh Dsshqgl{ 5 dqg \dprul dqg Nred|dvkl/ 533:,1 Qrw vxusulvlqjo|/ wklv vwdwhphqw zdv shufhlyhg dv idyrudeoh qhzv iru wkh vkduhkroghuv ri wkh rwkhu odujh edqnv1 Lqghhg/ dv uh hfwhg lq Wdeoh 7/ wkhvh edqnv vkrz d vljqlfdqwo| 4; srvlwlyh deqrupdo uhwxuq ri dssur{lpdwho| .;173( rq gd| .5 dffruglqj wr erwk sdudphwulf dqg qrq0sdudphwulf whvwv1 E| frqwudvw/ wkh rwkhu edqnv lqfoxghg lq wkh qrq0WEWI vdpsoh h{shulhqfh d qhjdwlyh +wkrxjk qrq0vljqlfdqw, deqrupdo uhwxuq rq wkh vdph gd|1 Wkh gli0 ihuhqfh lq dyhudjh deqrupdo uhwxuqv ehwzhhq wkh wzr vxe0vdpsohv lv rqfh djdlq vwdwlvwlfdoo| vljqlfdqw dw wkh 4( ohyho1 Wkhvh uhvxowv duh uhlqirufhg e| wkh dqdo|vlv ri wkh fxpxodwlyh deqrupdo uhwxuqv +FDU,1 Wkh FDUv frpsxwhg ryhu zkdwhyhu zlqgrz duh qrw vljqlfdqwo| gl huhqw iurp }hur qhlwkhu iru wkh ixoo vdpsoh qru iru wkh qrq0WEWI vdpsoh1 \hw/ wkh odujhvw edqnv vkrz d vljqlfdqw FDU ryhu wkh srvw0hyhqw zlqgrzv= qhjdwlyh dw wkh ehjlqqlqj ri wkh fulvlv + :144(, dqg srvlwlyh ryhu wkh ^.5>.6`zlqgrz1 Wkh kljko| vljqlfdqw srvlwlyh FDU ri .45188( ryhu wkh ^.5>.6`zlqgrz lv frquphg e| erwk sdudphwulf dqg qrq0sdudphwulf whvwv1 Lw lv zruwk qrwlqj wkdw wkh ghflvlrq pdgh e| wkh Mdsdqhvh jryhuqphqw wr pdqdjh wkh Uhvrqd fulvlv dqg wr edlo rxw wkh edqn zdv qrw dqwlflsdwhg e| lqyhvwruv1 Qrqh ri wkh deqrupdo uhwxuqv duh vljqlfdqwo| gl huhqw iurp }hur gxulqj wkh shulrg suhfhglqj wkh hyhqw gd|1Wkh uhvxowv ri wkh hyhqw vwxg| phwkrgrorj| dssolhg wr wudglqj dfwlylw| frqup wkh dv|pphwulf sdwwhuq fkdudfwhul}lqj wkh uhdfwlrq ri vwrfn sulfhv wr Uhvrqd*v edlorxw1 Dv uh hfwhg lq Wdeoh 8/ zh ghwhfw d vljqlfdqw deqrupdo yroxph ri wudglqj rq gd|v iroorzlqj wkh edlorxw dqqrxqfhphqw gdwh +gd|v 3 wkurxjk .6, rqo| lq wkh WEWI vdpsoh1 Zh dovr qg/ dv h{shfwhg/ wkdw wkh deqrupdo wudglqj yroxph iru wkh odujhvw edqnv lv vwdwlvwlfdoo| kljkhu wkdq wkdw ri wkh rwkhu edqnv lqfoxghg lq wkh qrq0WEWI vdpsoh +vhh wkh odvw froxpq ri Wdeoh 8,1 Dv lq wkh suhylrxv fdvh ri deqrupdo vwrfn uhwxuqv/ wkh k|srwkhvlv frqfhuqlqj wkh h{lvwhqfh ri dq lqirupdwlrq ohdndjh sulru wr wkh edlorxw dqqrxqfhphqw lv qrw vxssruwhg e| wkh gdwd= qr vljqlfdqw deqrupdo wudglqj dfwlylw| rffxuuhg gxulqj wkh shulrg suhfhglqj wkh Wkh hyhqw vwxg| dqdo|vlv ri wkh yroxph ri wudglqj/ wdnhq vhsdudwho|/ grhv qrw doorz xv wr gudz dq| vwdwlvwlfdo lqihuhqfh zlwk uhvshfw wr wkh gluhfwlrq ri wkh suhvvxuh h{huwhg rq vwrfn sulfhv e| wkh deqrupdo wudglqj dfwlylw| revhuyhg lpphgldwho| diwhu wkh edlorxw dqqrxqfh0 phqw gdwh1 Krzhyhu/ wkh fruurerudwlqj plfurvwuxfwxuh hylghqfh glvfxvvhg lq wkh suhylrxv vhfwlrq khosv xv uhqh rxu xqghuvwdqglqj ri wkh vwrfn pdunhw uhdfwlrq1 Vshflfdoo|/ wkh de0 qrupdo wudglqj dfwlylw| gxulqj wkh uvw zhhn diwhu wkh hyhqw gdwh zdv lqgxfhg e| dq h{fhvv ri vhoo rughuv +dqg d grzqzdug suhvvxuh rq sulfhv, rq gd| 3/ iroorzhg e| d suhgrplqdqfh ri ex| rughuv +dqg d uherxqg ri vwrfn sulfhv, rq gd|v .5 dqg .61Wr uhvxph rxu qglqjv/ gxulqj wkh uvw zhhn diwhu wkh Mdsdqhvh jryhuqphqw uhyhdohg lwv lqwhqwlrq wr edlo rxw wkh 8 wk qdqfldo jurxs lq wkh frxqwu|/ vwrfn pdunhw sduwlflsdqwv vzxqj ehwzhhq ihduv dqg rssruwxqlwlhv1 Dw wkh yhu| ehjlqqlqj ri wkh fulvlv/ wkh| ihduhg wkdw wkh jryhuqphqw zloo dfw dv lw glg lq wkh sdvw e| qdwlrqdol}lqj wkh edqn dqg lpsrvlqj 4< orvvhv rq vkduhkroghuv1 5; Wkh dqqrxqfhphqw ri dgglwlrqdo ghwdlov derxw wkh edlorxw dqg wkh uhvroxwlrq surfhvv frqwulexwhg wr fdop grzq wkh sulydwh pdunhw sduwlflsdqwv1 Wkh| ylhzhg wkh odujh edqnv* vwrfnv dv d jrrg lqyhvwphqw rssruwxqlw|1 Frqvhtxhqwo|/ zh vhh wkh srvlwlyh deqrupdo uhwxuqv h{shulhqfhg e| wkh odujhvw qdqfldo jurxsv rq gd|v .5 dqg .6 dv dq reylrxv pdqlihvwdwlrq ri wkh WEWI grfwulqh lq Mdsdqhvh edqnlqj1 7161 Ghwhuplqdqwv ri vwrfn pdunhw uhdfwlrq wr wkh edlorxw dqqrxqfhphqw Diwhu surylglqj hylghqfh wkdw pdunhw sduwlflsdqwv zhuh qrw lqgl huhqw wr wkh Mdsdqhvh jryhuqphqw*v frpplwphqw wr uhvfxh wkh 8 wk qdqfldo jurxs lq wkh frxqwu|/ zh lqyhvwljdwh lq wklv vhfwlrq wkh hfrqrplf ghwhuplqdqwv ri wkh vwrfn pdunhw uhdfwlrq wr wkh edlorxw dq0 qrxqfhphqw1 Lq wklv uhvshfw/ zh irfxv rq d odujh vhw ri qdqfldo yduldeohv fdswxulqj wkuhh pdlq glphqvlrqv ri edqnlqj shuirupdqfh/ qdpho|/ ulvn suroh/ surwdelolw|/ dqg edqn fds0 lwdol}dwlrq1 Doo edodqfh0vkhhw yduldeohv duh phdvxuhg e| xvlqj dffrxqwlqj gdwd uhsruwhg e| hdfk lqglylgxdo edqn iru wkh vfdo |hdu hqglqj Pdufk 64 vw / 533615< Wkh ulvn suroh lv sur{lhg e| wkh udwlr ri qhw fkdujh0r v wr dyhudjh jurvv ordqv dqg wkh ordq orvv surylvlrqv glylghg e| wkh qhw lqwhuhvw uhyhqxh1 Kljkhu ydoxhv ri wkhvh udwlrv lqglfdwh d ghwhulrudwhg fuhglw ulvn suroh1 Dq dowhuqdwlyh sur{| iru wkh edqnlqj ulvn lv wkh pdunhw phdvxuh ri wkh suredelolw| ri edqn idloxuh/ frpsxwhg dv wkh udwlr ri wkh yduldqfh ri htxlw| uhwxuqv ryhu wkh hvwlpdwlrq zlqgrz glylghg e| rqh soxv wkh dyhudjh htxlw| uhwxuq ryhu wkh vdph zlqgrz/ vtxduhg +vhh Dsshqgl{ 6 iru pruh ghwdlov,1 Wkh surwdelolw| lv h{suhvvhg e| wkh uhwxuq rq dyhudjh dvvhwv +URD, udwlr/ wkh qhw lqwhuhvw uhyhqxh 2 dyhudjh dvvhwv udwlr/ dqg wkh qhw lqwhuhvw pdujlq1 Ilqdoo|/ wkh edqn fdslwdol}dwlrq lv phdvxuhg e| wkh htxlw| 2 wrwdo dvvhwv udwlr dqg pdunhw ohyhudjh +l1h1 wkh udwlr ri wrwdo ghew wr wkh pdunhw ydoxh ri frpprq vwrfn soxv wkh errn ydoxh ri suhihuuhg vwrfn,1 Wr h{dplqh wkh uroh ri ghihuuhg wd{ dffrxqwlqj lq h{sodlqlqj wkh vwrfn pdunhw uhdfwlrq zh dovr frpsxwh wkh udwlr ri ghihuuhg wd{ dvvhwv wr wrwdo htxlw|1 Dv d eurdg pdunhw phdvxuh ri edqnlqj ulvn dqg qdqfldo frqglwlrqv/ zh xvh wkh fuhglw udwlqjv dvvljqhg e| lqwhuqdwlrqdo udwlqj djhqflhv +Prrg|*v dqg V)S, dqg orfdo udwhuv +Mdsdq Fuhglw Udwlqj Djhqf|/ Owg1 +MFU, dqg Udwlqj dqg Lqyhvwphqw Lqirupdwlrq/ Lqf1 +U)L,,1 Wkhvh udwlqjv uhsuhvhqw dq dssuhfldwlrq ri wkh fdsdflw| ri d edqn wr krqru lwv vhqlru xqvh0 5 ; Iru lqvwdqfh/ wklv lv h{dfwo| zkdw kdsshqhg zkhq Orqj0Whup Fuhglw Edqn ri Mdsdq dqg Qlssrq Fuhglw Edqn/ wzr odujh frpphufldo edqnv/ zhuh frqiurqwhg zlwk qdqfldo glvwuhvv dw wkh hqg ri 4<<;1 Iru wkh uvw wlph vlqfh wkh hqg ri Zruog Zdu LL/ wkh Mdsdqhvh dxwkrulwlhv ghflghg wr lpsrvh vxevwdqwldo orvvhv rq wkh vkduhkroghuv ri wkhvh edqnv1 Frqvhtxhqwo|/ wkh fulvlv uhvroxwlrq surfhvv zdv h{shfwhg dw wkdw wlph wr odujho| uhpryh dq| lpsolflw vxevlg| jhqhudwhg e| WEWI0w|sh srolflhv1 Euhzhu hw do1 +5336, surylgh d ghwdlohg dqdo|vlv ri wkhvh idloxuhv dqg wkhlu lpsdfw rq wkh vwrfn sulfhv ri wkh vxuylylqj edqnv1 5 < Qrwh wkdw wkh qdqfldo vwdwhphqwv ri Mdsdqhvh edqnv duh glvforvhg vhyhudo zhhnv diwhu wkh hqg ri wkh / zh zrqghu zkhwkhu wkhuh lv dq| rwkhu vljqlfdqw gl huhqfh ehwzhhq wkh wzr vdpsohv ri edqnv +WEWI yv1 qrq0WEWI edqnv, wkdw frxog h{sodlq wkh dv|pphwulf uhdfwlrq ri wkh vwrfn pdunhw wr wkh edlorxw dqqrxqfhphqw1 Wr dgguhvv wklv txhvwlrq/ Wdeoh 9 vxppdul}hv wkh uhvxowv ri d elyduldwh frpsdulvrq ri ulvn/ surwdelolw| dqg edqn fdslwdol}dwlrq yduldeohv1 Vshflfdoo|/ zh frpsduh wkh glvwulexwlrq ri hdfk edqn shuirupdqfh yduldeoh lq wkh wzr vxe0vdpsohv ri edqnv e| shuiruplqj d vwdqgdug w0whvw dqg wzr qrq0sdudphwulf whvwv= Dv uhyhdohg e| wkh gdwd/ wkh odujhvw edqnv lqfoxghg lq wkh WEWI vdpsoh duh ohvv suri0 lwdeoh rq dyhudjh dqg pruh ohyhudjhg wkdq wkhlu vpdoohu frpshwlwruv1 Dv h{shfwhg/ wkh ghihuuhg wd{ dvvhwv duh pruh h{whqvlyho| xvhg e| wkh odujhvw edqnv lq rughu wr duwlfldoo| errvw wkhlu fdslwdo udwlrv1 64 Dv idu dv wkh ulvn suroh lv frqfhuqhg/ lw lv dssduhqw wkdw wkh fuhglw txdolw| lv vljqlfdqwo| pruh ghwhulrudwhg lq wkh WEWI vdpsoh1 Wklv uhvxow lv 6 3 Iru lqvwdqfh/ Prrg|*v h{solflwo| uhfrjql}hv wkdw wkh udwlqj ghwhuplqdqwv iru Mdsdq*v edqnv duh qrw wkhlu qdqfldo ixqgdphqwdov/ vxfk dv vroyhqf| ohyhov/ exw udwkhu shufhlyhg iudqfklvh ydoxhv dqg wkh suredelolw| ri uhjxodwru| vxssruw1 Wkh ohyho ri vxfk vxssruw lv/ lq wxuq/ ghwhuplqhg e| krz lpsruwdqwo| wkh uhjxodwruv ylhz hdfk hqwlw|1 ^1 1 1 `wkh surfhvv ri udwlqj edqnv lv ehfrplqj pruh dq h{huflvh lq ghwhuplqlqj/ iru hdfk udwhg lqvwlwxwlrq/ wkh olnholkrrg ri jryhuqphqw vxssruw/ dv rssrvhg wr dvvhvvlqj wkh qhfhvvlw| iru rxwvlgh vxssruw dv zlwk d edqn qdqfldo vwuhqjwk udwlqj1 Lq wklv vhqvh/ wkh irfxv ri dq| dqdo|wlfdo h{huflvh lv pruh rq duulylqj dw txdolwdwlyh glvwlqfwlrqv rq wkh suhglfwdelolw| ri vxssruw iru dq| lqvwlwxwlrq +Edqnlqj V|vwhp Rxworrn/ Prrg|*v Lqyhvwruv Vhuylfh/ Mdqxdu| 5337/ hpskdvlv dgghg , Mdsdqhvh vdihw| qhw lv pruh jhqhurxv zlwk odujh edqnv1 65 Iljxuh 4 jlyhv d vxjjhvwlyh looxvwudwlrq ri wklv uhvxow1 Ehfdxvh ri wkh kljk olnholkrrg ri uhjxodwru| vxssruw/ wkh odujhvw edqnv sodfhg deryh wkh gldjrqdo olqh dqg wrzdug wkh qruwk0zhvw fruqhu uhfhlyhg ehwwhu ghew udwlqjv wkdq wkhlu lqwulqvlf ulvn suroh zrxog lpso|1 Zh dovr uhsruw lq Wdeoh 9 ghvfulswlyh vwdwlvwlfv iru rwkhu frqwuro yduldeohv= wkh wxuqryhu udwlr +l1h1 wkh qxpehu ri vkduhv wudghg glylghg e| wkh qxpehu ri rxwvwdqglqj vkduhv,/ wrwdo dvvhwv/ elg0dvn vsuhdg +l1h1 wkh gl huhqfh ehwzhhq forvlqj dvn dqg elg,/ lqwudgd| Mdsdqhvh jryhuqphqw wr srvwsrqh wkh dgrswlrq ri pruh gudvwlf dqg srolwlfdoo| xqsrsxodu hfrqrplf phdvxuhv wr ghdo zlwk wkh vhulrxv qdqfldo sureohpv h{shulhqfhg e| odujh edqnv1 6 5 E| h{dplqlqj wkh gl huhqfhv ehwzhhq wkh wzr w|shv ri udwlqjv +wudglwlrqdo yv1 qdqfldo vwuhqjwk udwlqjv, rq d odujh vdpsoh ri udwhg edqnv/ Ulph +5338, vkrzv wkdw WEWI h{shfwdwlrqv vljqlfdqwo| errvw odujh edqnv lvvxhu udwlqjv1 Wkh WEWI sur{lhv kdyh d vljqlfdqw lpsdfw rq lvvxhu udwlqjv dqg wklv lpsdfw lv odujhu iru edqnv h{klelwlqj orz qdqfldo vwuhqjwk udwlqjv1 Rxu qglqjv duh dovr frqvlvwhqw zlwk wkh glvfxvvlrq derxw fuhglw udwlqj djhqflhv lq Vwhuq dqg Ihogpdq +5337/ fkdswhu 7,/ dffruglqj wr zkrp frpsdulvrqv ehwzhhq wkh wzr w|shv ri udwlqjv duh dq lqwhuhvwlqj zd| ri lghqwli|lqj qdqfldo upv wkdw frxog ehqhw iurp wkh WEWI surwhfwlrq1 pd{lpxp udqjh +l1h1 wkh gl huhqfh ehwzhhq wkh kljkhvw dqg orzhvw sulfh dfklhyhg rq gd| w,/ dqg iuhh rdw +l1h1 wkh shufhqwdjh ri wrwdo vkduhv lq lvvxh dydlodeoh wr ruglqdu| lqyhvwruv,1 Doo plfurvwuxfwxuh yduldeohv duh dyhudjhg ryhu gd|v 3 wkurxjk .61 E| ghvljq/ wkh wrwdo dvvhwv duh vljqlfdqwo| kljkhu lq wkh WEWI vdpsoh +';85 eloolrq djdlqvw '6617; eloolrq,1 Wkh wxuqryhu udwlr dqg lqwudgd| pd{lpxp udqjh duh dovr vljqlfdqwo| kljkhu lq wkh WEWI vdpsoh lqglfdwlqj d kljkhu wudglqj dfwlylw| dqg lqwudgd| sulfh yduldwlrq iru odujh edqnv1 Wdeoh : uhsruwv wkh fruuhodwlrq frh!flhqwv ehwzhhq vwdqgdugl}hg fxpxodwlyh deqrupdo uhwxuqv +VFDU, dqg vwdqgdugl}hg fxpxodwlyh deqrupdo yroxph ri wudglqj +VFDYW,/ rq wkh rqh vlgh/ dqg d jurxs ri idfwruv wkdw frxog h{sodlq wkh pdunhw*v uhdfwlrq wr wkh edlorxw dqqrxqfhphqw1 VFDU dqg VFDYW duh frpsxwhg ryhu ydulrxv srvw0hyhqw zlqgrzv lq rughu wr wdnh lqwr dffrxqw wkh zlgh vzlqj lq vwrfn pdunhw sulfhv iru odujh edqnv wkdw zh grfx0 phqwhg lq suhylrxv vhfwlrqv1 Li zh irfxv rq wkh pdunhw uhdfwlrq rq gd|v .5 dqg .6/ VFDU lv srvlwlyho| fruuhodwhg zlwk doo wkh ulvn phdvxuhv dqg qhjdwlyho| fruuhodwhg zlwk wkh suri0 lwdelolw| yduldeohv1 Wkdw lv/ wkh pruh ghwhulrudwhg wkh edqnlqj shuirupdqfh/ wkh vwurqjhu wkh uhdfwlrq ri vwrfn pdunhw sulfhv wr wkh edlorxw dqqrxqfhphqw1 Wklv uhvxow lv frquphg e| wkh vwurqj srvlwlyh fruuhodwlrq ehwzhhq VFDU dqg Prrg|*v qdqfldo vwuhqjwk udwlqjv1 Dprqj wkh edqn fdslwdol}dwlrq phdvxuhv/ rqo| wkh pdunhw ohyhudjh lv srvlwlyho| uhodwhg wr VFDU hvwlpdwhg ryhu wkh zlqgrz ^.5>.6`1 Dv idu dv VFDYW lv frqfhuqhg/ wkh vljqv ri wkh fruuhodwlrq frh!flhqwv uhpdlq edvlfdoo| wkh vdph/ exw wkh ohyhov ri vljqlfdqfh duh zhdnhu1
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	QhduXsKlw lw @ Ehvlghv wkh vl}hZlofr{rq0Pdqq0Zklwqh| dqg Nuxvndo0Zdoolv1 Wkh v|perov + lqglfdwh wkdw wkh ohiw0kdqg phdq ru phgldq ydoxh lv juhdwhu +orzhu, wkdq wkh uljkw0kdqg + , dqg A + ? , 0 1 2 3 4 5 6 7 8 Bank Financial Strength Ratings 9 E Source: Moody's Investor Services E+ D-D D+ C-C C+ vwuhqjwkhqhg e| wkh elyduldwh dqdo|vlv ri fuhglw udwlqjv1 Dowkrxjk wkh wudglwlrqdo udwlqjv duh qrw vwdwlvwlfdoo| gl huhqw ehwzhhq wkh wzr vhwv ri edqnv/ wkh lqwulqvlf qdqfldo khdowk ri 3 li { Rughu rz udwlr +(, @ Forvlqj Dvn Forvlqj Sulfh Forvlqj Dvn Forvlqj Elg 433 yroxph ri wudglqj frpsxwhg ryhu ydulrxv suh0 dqg srvw0hyhqw zlqgrzv ixoo| frqup wkh deryh uhvxowv1 phdq ru phgldq ydoxh dw wkh 4( dqg 8( ohyho/ uhvshfwlyho|1 iWdeoh 9j wkh odujhvw Mdsdqhvh edqnv lv udwkhu srru +45186 ru H, frpsduhg wr wkdw ri wkh qrq0WEWI edqnv +<1;3 ru G,1 Pruhryhu/ wkh gl huhqfh ehwzhhq wudglwlrqdo dqg qdqfldo vwuhqjwk udw0 lqjv lv kljkhu lq wkh WEWI vdpsoh +7 qrwfkhv, wkdq lq wkh qrq0WEWI vdpsoh +4 qrwfk,/ 5 8 Iru lqvwdqfh/ hyhqw gd|1 Wkh sdudphwulf dqg qrq0sdudphwulf whvwv dssolhg wr wkh fxpxodwlyh deqrupdo iWdeoh 8j lqglfdwlqj wkdw wkh
	vfdo |hdu1 Frqvhtxhqwo|/ zh vxssrvh lpsolflwo| wkdw dffrxqwlqj lqirupdwlrq lv douhdg| lqfrusrudwhg lq vwrfn
	pdunhw sulfhv froohfwhg ryhu wkh uvw zhhn wkdw iroorzv wkh dqqrxqfhphqw gdwh1 Rxu whvwv zrxog wkhq eh
	eldvhg djdlqvw qglqj d vljqlfdqw uhodwlrqvkls ehwzhhq wkh vwrfn pdunhw uhdfwlrq dqg ydulrxv qdqfldo
	udwlrv1 Zh dyrlg xvlqj wkh lqwhulp qdqfldo uhsruwv glvforvhg rq Vhswhpehu 64 vw / 5335/ dv kdv ehhq grqh e|
	\dprul dqg Nred|dvkl +533:,/ ehfdxvh wkhvh uhsruwv duh qrw dxglwhg e| rxwvlgh sduwlhv1

4; Wkh jhqhudo sulqflsoh xsrq zklfk Gdwdvwuhdp pdnhv doo dgmxvwphqwv lv wr uhqghu sdvw gdwd ixoo| frpsd0 udeoh zlwk fxuuhqw gdwd/ iurp wkh shuvshfwlyh ri vkduhkroghuv1 Frqvhtxhqwo|/ wkh dgmxvwphqwv uh hfw fkdqjhv lq shu vkduh ydoxh udwkhu wkdq frpsdq| shuirupdqfh1 qdoo|w ? <3( O w 4 li { w <3( O w / QhduGrzqKlw lw @ + 3 li { w A 443( c w 4 li { w 443( c w 6 4 Vnlqqhu +5339, surylghv frqylqflqj hpslulfdo hylghqfh wkdw wkh odujhvw Mdsdqhvh edqnv h{whqvlyho| xvhg ghihuuhg wd{ dffrxqwlqj wr duwlfldoo| errvw wkhlu uhjxodwru| fdslwdo udwlrv1 Pruh lpsruwdqwo|/ ghihuuhg wd{hv kdyh dovr ehhq xvhg e| edqn uhjxodwruv dv dq lqvwuxphqw ri uhjxodwru| iruehdudqfh/ l1h1 wr fuhdwh wkh idovh dsshdudqfh wkdw wkh phjd edqn jurxsv zhuh frpiruwdeo| fdslwdol}hg1 Lq idfw/ wklv dffrxqwlqj wrro doorzhg wkh

  Dsshqgl{ 4= Wkh Dv|pswrwlf Uhodwlyh H!flhqf| +DUH, lqglfdwru Wklv dsshqgl{ eulh | ghvfulehv wkh frpsxwdwlrq ri wkh Dv|pswrwlf Uhodwlyh H!flhqf| +DUH, lqglfdwru uhsruwhg lq Wdeohv 7 ) 81 Pruh ghwdlov derxw wkh ghqlwlrq ri wkh DUH lqglfdwru fdq eh irxqg lq fodvvlfdo wh{werrnv dqg prqrjudskv rq qrqsdudphwulf vwdwlvwlfv +vhh h1j1 Khwwpdqvshujhu/ 4<;7,1 Wkh lqglfdwru zdv vxffhvvixoo| xvhg e| Fdpsehoo dqg Zdvoh| +4<<9, wr frpsduh wkh srzhu +l1h1 wkh delolw| wr ghwhfw h{lvwlqj gl huhqfhv ru wr uhmhfw d qxoo k|srwkhvlv, ri d udqn whvw uhodwlyh wr wkdw ri d vwdqgdug sdudphwulf w0whvw1 Rqh ri wkh glvdgydqwdjhv ri qrqsdudphwulf whvwv lv wkdw wkh| glvfdug fhuwdlq lqirupdwlrq derxw wkh vwuxfwxuh ri wkh xqghuolqj gdwd1 Iru lqvwdqfh/ Fruudgr +4<;<, udqn whvw vwdwlvwlf uhsruwhg lq Wdeohv 7 ) 8/ zkloh suhvhuylqj lqirupdwlrq derxw wkh jhqxlqh rughu ri wkh gdwd/ wrwdoo| ljqruhv wkh dfwxdo ydoxhv wdnhq e| wkh yduldeohv ri lqwhuhvw1 Dv vrph uhohydqw lqirupdwlrq pd| eh orvw zkhq dsso|lqj qrqsdudphwulf surfhgxuhv/ lw lv xvhixo wr ghqh d phdvxuh ri krz pxfk lqirupdwlrq lv glvfdug lq wkh surfhvv1 Rqh vxfk phdvxuh lv wkh DUH lqglfdwru/ ghqhg dv iroorzv= zkhuh 2 ghvljqdwhv wkh yduldqfh dqg * + , wkh sgi ri wkh xqghuolqj gdwd1 Dv wkh DUH lqglfdwru lv lqyduldqw dfurvv wkh phdq dqg yduldqfh ri / lw lv frqyhqlhqw wr vwdqgdugl}h wkh yduldeoh e| vhwwlqj lwv phdq wr 3 dqg lwv yduldqfh wr 41 Wkh sgi * + , fdq eh dssur{lpdwhg e| xvlqj d Judpp0Fduolhu h{sdqvlrq dv iroorzv= DUH lv dssur{lpdwho| htxdo wr 31<881 Dv d jhqhudo uxoh/ li wkh DUH lqglfdwru wdnhv ydoxhv juhdwhu wkdq xqlw|/ zh fdq lqihu wkdw Fruudgr +4<;<, udqn whvw grplqdwh wkh vwdqgdug sdudphwulf w0whvw1 Wr jlyh wkh lqwxlwlrq ehklqg wklv uxoh/ lw lv zruwk qrwlqj wkdw/ lq wkh sduwlfxodu fdvh ri vpdoo vdpsohv/ iru vwdqgdug sdudphwulf w0whvwv wr eh ydolg/ wkh xqghuo|lqj revhuydwlrqv pxvw eh gudzq iurp d qrupdoo| glvwulexwhg srsxodwlrq1 Li lw lv qrw wkh fdvh/ wkh uhvxowlqj vwdwlvwlfdo lqihuhqfhv pljkw eh plvohdglqj1 Krzhyhu/ wkh qrqsdudphwulf whvwv pd| eh xvhg lqvwhdg wr surgxfh ydolg lqihuhqfhv derxw zkhwkhu wzr vdpsohv duh gudzq iurp wkh vdph srsxodwlrq1 Uhtxlhp iru Pdunhw Glvflsolqh lq Mdsdqhvh Edqnlqj5< Dsshqgl{ 5= H{fhuswv iurp wkh suhvv frqihuhqfh e| wkh Plqlvwhu iru Ilqdqfldo Vhuylfhv 69 Txhvwlrq +T,= \rxu ghwhuplqdwlrq rq wkh qhfhvvlw| ri sxeolf ixqg lqmhfwlrq zdv vxssrv0 hgo| pdgh wr dyrlg d fulvlv1 Zloo |rx h{sodlq wkh jurxqg iru wklv ghwhuplqdwlrqB Dqvzhu +D,= Wkh Duwlfoh 435 ri wkh Ghsrvlw Lqvxudqfh Odz suhvfulehv d phdvxuh wr eh wdnhq lq d vr vhulrxv fdvh wkdw lw pd| dgyhuvho| d hfw wkh rughuo| ixqfwlrqlqj ri qdqfldo pdunhwv1 Lq ylhz ri wkh vljqlfdqfh ri wkh vfdoh dqg wkh irxqgdwlrq ri dfwlylwlhv ri wkh Uhvrqd Edqn/ zh khog d Ilqdqfldo V|vwhp Pdqdjhphqw Frxqflo phhwlqj dqg ghwhuplqhg fdslwdo lqmhfwlrq lqwr wkh edqn1 Doo wkhvh pryhv uhsuhvhqw rxu vwurqj zloo wr suhyhqw d qdqfldo vhwedfn iurp ghyhorslqj lqwr d euhdngrzq ri wkh qdwlrq*v hqwluh hfrqrp|1 T= Zloo wkh edqn*v fdslwdo eh ghfuhdvhgB D= Wkh phdvxuhv wr eh dgrswhg wklv wlph lv xwwhuo| gl huhqw iurp wkh rqh suhvfulehg e| wkh Duwlfoh 435/ 4/ +6, ri wkh Ghsrvlw Lqvxudqfh Odz/ e| zklfk doo lwv vkduhv zhuh dftxluhg e| wkh jryhuqphqw/ dqg frqvhtxhqwo|/ wkh ydoxh ri wkh rwkhu vkduhkroghuv* htxlw| zdv uhgxfhg wr }hur/ olnh wkh fdvh ri wkh Orqj0Whup Fuhglw Edqn ri Mdsdq1 Wkh phdvxuh wr eh wdnhq wklv wlph lv qrw qdwlrqdol}dwlrq exw lqmhfwlrq ri sxeolf ixqgv dv d sxeolf vxssruw1 Wkhuh lv devroxwho| qr olnholkrrg ri ghfuhdvh ri wkh fdslwdo e| ghfuhdvlqj wkh qxpehu ri vkduhv ru e| uhgxflqj wkh vkduhkroghuv* uljkw wr }hur dv lq wkh fdvh ri wkh Orqj0Whup Fuhglw Edqn ri Mdsdq1 T= Gr |rx phdq wkdw wkhuh zloo eh qrz sduwldo ghfuhdvh ri wkh fdslwdo vxfk dv uhgxfwlrq ri wkh qxpehu ri vkduhvB D= Hvvhqwldoo|/ uhgxfwlrq ri vkduhkroghuv* uhvsrqvlelolw| e| zd| ri fdslwdo ghfuhdvh lv rxw ri txhvwlrq1 T= Sohdvh ohw xv khdu |rxu ylhz ri wkh zd| ri dvvxplqj pdqdjhuldo uhvsrqvlelolw| Uhvrqd ghflghg rq1 Sxeolf ixqgv zhuh lqmhfwhg lqwr wkh edqn wzlfh lq wkh sdvw1 Zkdw gr |rx wklqn ri wkh dgplqlvwudwlyh uhvsrqvlelolw| iru wkh qhfhvvlw| ri wkh lqmhfwlrq iru wkh wklug wlphB D= Wkh suhvhqw h{hfxwlyh r!fhuv ri wkh edqn/ L khdu/ zloo uhvljq wr wdnh wkhlu uhvsrqvlelo0 lwlhv1 ^1 1 1 `Wkh frpelqhg wrwdo dprxqw ri uhpxqhudwlrq dqg erqxvhv zloo eh uhgxfhg derxw 63(1 Zh dovr khdu wkdw wkh qxpehu ri wkh edqn*v d!oldwhg frpsdqlhv zloo eh sudfwlfdoo| kdoyhg1 Rwkhu phdvxuhv lqfoxglqj dssrlqwphqw ri |rxqjhu h{hfxwlyhv dqg uhgxfwlrq ri wkh qxpehu ri h{hfxwlyhv zloo eh wdnhq iru wkrvh frpsdqlhv1 Doo vxfk dwwhpswv dw pdqdjhuldo uhirup duh zhofrph1 Zh ihho uhjuhw ryhu wkh qhhg ri sxeolf ixqg lqmhfwlrq lqwr wkh edqn pruh wkdq rqfh lq wkh sdvw dqg wkh uhfhqw uhfxuuhqfh ri wkh qhhg1 Exw wkh phdvxuh dgrswhg wklv wlph lv qrw lqwhqghg iru dq| idlohg ru lqvroyhqw lqvwlwxwlrq1 Lwv remhfwlyh lv wr dvvlvw wkh edqn lq lwv uhfryhu|1 Vlqfh sxeolf ixqgv zloo eh lqmhfwhg wr wkh edqn/ L h{shfw wkdw lwv h{hfxwlyhv zloo ohdg wkh edqn vxffhvvixoo| rxw ri wkh suhvhqw gl!fxowlhv1 Zh duh wr nhhs forvh zdwfk ryhu wkh edqn iurp wkh vwdqgsrlqw ri vxshuylvruv dv zhoo dv lqvshfwruv1 T= Zkhwkhu lqmhfwhg sxeolf ixqgv vkrxog eh uhsdlg ru qrw lv d frqwuryhuvldo pdwwhu1 Uhv0 rqd lv qrw d idlohg ru lqvroyhqw edqn1 Qru zdv lw qdwlrqdol}hg1 L zrqghu zkhwkhu jlylqj dzd| sxeolf prqh| wr d edqn lq qhhg ri vxssruw dv li lw zhuh d vxevlg| lv surshu xvh ri wd{sd|huv* prqh|1 D= Dv wkh Uhvrqd Edqn lv qrw d idlohg ru lqvroyhqw qdqfldo lqvwlwxwlrq/ wkh phdvxuh wr eh wdnhq wklv wlph lv qrw frpshqvdwlrq iru wkh orvv zlwk sxeolf ixqgv1 Sxeolf ixqgv zloo eh lqmhfwhg wklv wlph rq frqglwlrq wkdw wkh| vkrxog eh uhwxuqhg e| d suh{hg srlqw lq wlph lq vrph zd| lq sulqflsoh iru h{dpsoh lq wkh pdqqhu suhvfulehg e| wkh Hduo| Vwuhqjwkhqlqj ri Ilqdqfldo Ixqfwlrq Odz1 Qr wlph olplw e| zklfk wkh lqmhfwhg ixqgv pxvw eh uhfryhuhg lv {hg li frpprq vwrfn lv dftxluhg zlwk wkh lqmhfwhg ixqgv1 Exw li wkh frusrudwh ydoxh ulvhv dqg wkh vwrfn sulfh ulvhv dffruglqjo|/ d vxusoxv ryhu wkh lqmhfwhg dprxqw zloo eh jdlqhg1 Dq|zd|/ sxeolf ixqgv duh lqmhfwhg rq frqglwlrq wkdw wkh| vkrxog eh uhfryhuhg1

	Uhtxlhp iru Pdunhw Glvflsolqh lq Mdsdqhvh Edqnlqj	5;
					DUH @ 45 2	k U n" 3" * 2 + , g	l 2
		* + ,	h{s	s 5	2 @5	4 . 9		6 . e 6 57	e	9 2 . 6
	zkhuh	dqg e duh wkh vnhzqhvv dqg nxuwrvlv ri wkh yduldeoh 1 E| xvlqj wklv dssur{0
	lpdwlrq iru wkh sgi/ wkh DUH lqglfdwru fdq eh uhzulwwhq lq d pruh frqyhqlhqw iroorzlqj
	zd|=							
			DUH	6 4 .	8 <9	2 .	438 <9 2 + e 6, 2 . e 6 49	2
	E| ghqlwlrq/ DUH lv kljko| ghshqghqw rq wkh qrq0qrupdolw| ri wkh xqghuo|lqj gdwd
	+ 9 @ 3/ e 9 @ 6,1 Sduwlfxoduo|/ li wkh gdwd frph iurp d qrupdoo| glvwulexwhg srsxodwlrq +l1h1 @ 3/ e @ 6,/

Table 3

 3 Stock price pressures and order flow imbalances following Resona's bailout

		Full Sample	TBTF1 Banks	Non-TBTF1 Banks	TBTF2 Banks	Non-TBTF2 Banks
		(N=93)	(N=5)	(N=88)	(N=8)	(N=85)
	Downward Price Movements					
	Down-limit hits [day 0]	1	1	0	1	0
	Near down-limit hits [day 0]	6	3	3	3	3
	Upward Price Movements					
	Up-limit hits [day +2]	2	2	0	2	0
	Near up-limit hits [day +2]	8	4	4	4	4
	Order Flow Imbalances					
	Quotes at the Bid [day 0]	39	3	36	6	33
	Quotes at the Ask [day +2]	18	4	14	5	13
	Order Flow Ratio % [day 0]	64.9 (65.9)	60.0 (100.0)	65.2 (75.0)	75.0 (100.0)	63.9 (75.0)
	Order Flow Ratio % [day +2]					

Table 4

 4 Abnormal equity returns on days surrounding Resona's bailout Day

  This table presents the abnormal trading volume metric, expressed as a percentage of the expected volume of trading, for an eleven-day period surrounding the bailout announcement date (day 0 = May

			TBTF vs. Non-TBTF Banks	t-stat. ‡	0.32	0.40	0.03	-0.15	-0.37	1.93***	1.69***	2.13***	1.96***	0.32	1.04							
				%(>0)	12.6	27.6	35.6	19.5	34.5	34.5	32.2	23.0	55.2	36.8	24.1	%(>0)	28.9	33.3	39.1	36.2	36.3	
	Table 5	The abnormal volume of trading metric on days surrounding Resona's bailout	TBTF Banks (N = 5) Non-TBTF Banks (N = 88)	%(>0) AVT (%) t-stat. Corrado %(>0) AVT (%) t-stat. Corrado	13.0 -7.16 -0.11 0.10 20.0 -38.27 -0.60 -1.29	30.4 29.39 0.43 1.09 80.0 -5.67 -0.11 -0.02	35.9 -2.51 -0.04 0.67 40.0 -7.10 -0.09 0.08	18.5 -33.19 -0.49 0.00 0.0 -18.63 -0.33 0.05	32.6 -40.82 -0.60 -0.43 0.0 -8.84 -0.12 -0.02	37.0 187.51 2.77*** 1.21 80.0 -0.55 0.19 0.32	34.8 160.72 2.37*** 1.29 80.0 -2.29 0.11 0.05	25.0 190.29 2.81*** 1.28 60.0 -5.23 -0.07 -0.35	55.4 208.38 3.08*** 1.36 60.0 28.31 0.49 0.89	35.9 28.73 0.42 0.41 20.0 -1.95 -0.01 0.27	27.2 82.85 1.22 1.11 80.0 -14.48 -0.20 -0.91	%(>0) CAV (%) t-stat. Cowan %(>0) CAV (%) t-stat. Cowan	29.6 -3.95 -0.02 1.15 42.0 -86.00 -0.46 -0.99	35.9 348.22 3.64*** 1.74*** 80.0 -2.84 0.21 0.03	40.2 398.67 4.17*** 1.85*** 60.0 23.08 0.30 0.16	38.0 746.89 7.47*** 2.54*** 70.0 20.25 0.36 0.13	37.6 775.62 7.76*** 2.45*** 60.0 18.30 0.32 0.16	0.991 1.066
			Full Sample (N=93)	t-stat. Corrado	-0.61 -1.24	-0.09 0.08	-0.09 0.14	-0.36 0.05	-0.16 -0.06	0.37 0.41	0.26 0.17	0.12 -0.22	0.69 0.98	0.02 0.30	-0.12 -0.78	t-stat. Cowan	-0.46 -0.86	0.45 0.18	0.57 0.32	0.72 0.36	0.65 0.38	1.061
				AVT (%)	-36.58	-3.76	-6.85	-19.42	-10.58	9.67	6.57	5.40	38.10	-0.28	-9.19	CAV (%)	-81.59	16.24	43.50	59.74	59.46	
			Day	-5	-4	-3	-2	-1	0	+1	+2	+3	+4	+5	Window	[-10;-1]	[0;+1]	[+2;+3]	[0;+3]	[0;+4]	ARE	19 th ,

Table 6 A

 6 bivariate comparison of risk, profitability, and bank capitalization measures across various sub-samples

		Global	TBTF1		Non-TBTF1	TBTF2		Non-TBTF2
	Variable	(N = 93) Mean	(N = 5) Mean		(N = 88) Mean	(N = 8) Mean		(N = 85) Mean
		(Median)	(Median)		(Median)	(Median)		(Median)
	Risk measures							
	Probability of Failure (%)	4.71	15.72	>>	4.08	16.00	>>	3.64
		(3.27)	(16.62)	>>	(3.17)	(15.01)	>>	(3.14)
	NCO / Average Gross Loans (%)	0.11	0.79	>>	0.06	0.58	>>	0.06
		(0.00)	(0.83)	>>	(0.00)	(0.28)	>>	(0.00)
	Loan Loss Prov / Net Int Rev (%)	27.21	89.61	>>	23.41	65.63	>>	23.32
		(19.01)	(51.66)	>	(18.75)	(30.45)	>	(18.75)
	Credit ratings							
	Global Raters (Moody's, S&P)	8.87	8.43		8.91	8.96		8.85
		(9.00)	(8.17)		(9.00)	(8.38)		(9.00)
	Local Rating Agencies (JCR, R&I)	5.73	6.18		5.68	6.61		5.58
		(6.00)	(6.25)		(6.00)	(6.63)		(6.00)
	Moody's Financial Strength	10.19	12.53	>>	9.80	12.38	>>	9.64
		(10.00)	(13.00)	>>	(10.00)	(12.66)	>>	(10.00)
	Profitability							
	ROA (%)	0.13	-0.67	<<	0.17	-0.25	<	0.16
		(0.22)	(0.35)		(0.21)	(0.38)		(0.21)
	Net Interest Rev / Avg Assets (%)	1.64	1.14	<<	1.67	0.97	<<	1.70
		(1.62)	(1.05)	<<	(1.65)	(0.97)	<<	(1.67)
	Net Interest Margin (%)	1.71	1.20	<<	1.74	1.03	<<	1.77
		(1.68)	(1.11)	<<	(1.71)	(1.02)	<<	(1.72)
	Bank capitalization							
	Equity / Total Assets (%)	4.95	3.43	<	5.03	4.13	<	5.03
		(4.93)	(3.43)	<	(5.00)	(4.01)		(4.98)
	Market Leverage (%)	35.66	83.11	>>	32.62	77.20	>>	31.23
		(33.74)	(85.43)	>>	(32.94)	(75.82)	>>	(32.61)
	Deferred Tax Assets / Equity (%)	22.88	42.60		21.76	39.22		21.35
		(17.48)	(36.91)	>>	(16.75)	(36.58)	>>	(16.33)
	Other variables							
	Turnover (%)	0.11	1.05	>>	0.06	0.74	>>	0.05
		(0.04)	(1.01)	>>	(0.04)	(0.68)	>>	(0.03)
	Total Assets (US$ billions)	77.48	852.00	>>	33.48	576.00	>>	30.53
		(23.82)	(950.00)	>>	(23.07)	(517.00)	>>	(22.29)
	Bid-Ask Spread (%)	1.16	0.77		1.18	0.71		1.20
		(0.65)	(0.52)		(0.68)	(0.49)		(0.70)
	Intraday Max Range (%)	2.32	6.40	>>	2.09	5.61	>>	2.01
		(1.79)	(3.98)	>>	(1.64)	(4.04)	>>	(1.62)
	Free Float (%)	86.69	89.60		86.52	90.63		86.32
		(87.00)	(88.00)		(87.00)	(92.00)	>	(87.00)
	This table							

Table 7

 7 Correlation coefficients between abnormal returns (trading volumes) and various bank performance variables

	Variable	N	[0;+1]	SCAR	[+2;+3]	[0;+1]	SCAVT [+2;+3]	[0;+3]
	Risk measures							
	Probability of Failure (%)	93	-0.309***	0.345***	0.172*	0.117	0.147
	NCO / Average Gross Loans (%)	84	-0.371***	0.513***	0.588***	0.591***	0.604***
	Loan Loss Prov / Net Int Rev (%)	87	-0.287***	0.439***	0.539***	0.542***	0.554***
	Credit ratings							
	Global Raters (Moody's, S&P)	56	-0.211			0.101	0.142	0.127	0.136
	Local Rating Agencies (JCR, R&I)	57	-0.409***		0.210	0.269***	0.246**	0.261**
	Moody's Financial Strength	35	-0.627***	0.429***	0.254	0.288*	0.275
	Profitability							
	ROA (%)	93	0.274***		-0.549***	-0.779***	-0.778***	-0.798***
	Net Int Rev / Avg Assets (%)	92	0.042		-0.225**	-0.125	-0.046	-0.086
	Net Interest Margin (%)	92	0.237**		-0.330***	-0.320***	-0.316***	-0.326***
	Bank Capitalization							
	Equity / Total Assets (%)	93	0.101			-0.159	-0.240**	-0.190*	-0.219**
	Market Leverage (%)	83	-0.311***	0.297***	0.176	0.171	0.178*
	Deferred Tax Assets / Equity (%)	93	-0.178*			0.091	0.054	0.050	0.053
	Other control variables							
	Turnover (%)	93	-0.461***	0.712***	0.741***	0.724***	0.745***
	Log Size	93	-0.239**		0.410***	0.250**	0.233**	0.247**
	Bid-Ask Spread (%)	92	-0.020			-0.132	0.060	0.140	0.105
	Intraday Max Range (%)	93	-0.525***	0.442***	0.686***	0.717***	0.720***
	Free Float (%)	93	-0.129			0.120	0.119	0.095	0.109
	TBTF1 Dummy	93	-0.286***	0.592***	0.431***	0.433***	0.443***
	TBTF2 Dummy	93	-0.358***	0.561***	0.388***	0.336***	0.370***
	This table presents							

Table 9

 9 List of financial obligors included in MarkIT and CMA Credit Default Swap samples

	No Reference Entity	Credit Rating	MarkIT Sample	CMA Sample
	1 Acom Co Ltd	A	Yes	Yes
	2 Aiful Corp	BBB	Yes	Yes
	3 Aioi Insurance Co Ltd	A	Yes	No
	4 Bank of Fukuoka Ltd	BBB	Yes	No
	5 Bank of Tokyo Mitsubishi Ltd	A	Yes	No
	6 Bank of Yokohama Ltd	A	Yes	No
	7 Credit Saison Co Ltd	A	Yes	Yes*
	8 Daiwa Securities Group Inc	BBB	Yes	Yes
	9 Hankyu Hanshin Holding Inc	NR	No	Yes
	10 Hiroshima Bank Ltd	BBB	Yes	No
	11 Hitachi Capital Corp	A	Yes	Yes*
	12 Millea Holdings Inc	AA	Yes	No
	13 Mitsubishi Estate Co Ltd	A	Yes	Yes
	14 Mitsubishi UFJ Financial Group Inc	BBB	No	Yes
	15 Mitsui Fudosan Co Ltd	A	Yes	Yes
	16 Mitsui Sumitomo Insurance Co Ltd	AA	Yes	Yes
	17 Mizuho Bank Ltd	AA	Yes	Yes*
	18 Mizuho Holdings Inc	BBB	Yes	No
	19 Nikko Cordial Corp	BBB	Yes	Yes
	20 Nikko Cordial Securities Inc	BBB	Yes	No
	21 Nomura Holdings Inc	BBB	Yes	Yes
	22 Nomura Securities Co Ltd	A	Yes	Yes*
	23 Norinchukin Bank	AA	Yes	Yes*
	24 Orix Corp	BBB	Yes	Yes
	25 Promise Co Ltd	A	Yes	Yes
	26 Resona Bank Ltd	BB	No	Yes*
	27 Sagami Rwy Co Ltd	BB	Yes	Yes †
	28 Sanyo Elec Cr Co Ltd	AA	Yes	Yes* †
	29 Sanyo Shinpan Fin Co	BBB	No	Yes*
	30 Shiga Bank Ltd	BBB	Yes	No
	31 Shinkin Central Bank	AA	Yes	No
	32 Shinsei Bank Ltd	BBB	No	Yes*
	33 Sompo Japan Ins Inc	AA	Yes	Yes
	34 Sumitomo Mitsui Finl Gp Inc	A	Yes	No
	35 Sumitomo Mitsui Bkg Corp	BBB	No	Yes
	36 Sumitomo Tr & Bkg Co Ltd	BBB	No	No
	37 Takefuji Corp	BBB	Yes	Yes
	38 UFJ Bank Ltd	A	Yes	Yes †
	* No data available on May 19			

Table 10

 10 Panel A: CDS market reaction to the announcement of Resona's bailout (CMA sample)

	CMA sample	day 0	day +1	day +2	day +3	day +4	[0;+4]	[-3; -1]
	Acom Co Ltd	-36.12	1.51	-0.76	1.36	-1.61	-35.62	-2,01
	Aiful Corp	-47.00	-1.61	4.38	-3.42	2.16	-45.49	-3,43
	Mitsubishi UFJ Fin Gp Inc	-4.60	0.00	0.00	4.03	0.00	-0.57	1,56
	Daiwa Securities Gp Inc	-0.68	1.66	-0.83	1.49	-1.76	-0.12	-0,71
	Hitachi Capital Corp	-12.47	0.00	0.00	3.56	4.84	-4.07	0,00
	Hankyu Hanshin Hdg Inc	8.74	-1.55	4.20	-3.28	2.08	10.19	-2,29
	Mitsui Sumitomo Ins Co Ltd	-9.23	0.00	0.00	3.90	-5.96	-11.29	0,00
	Nikko Cordial Corp	39.91	1.66	-0.83	1.49	-1.76	40.47	-4,54
	Nomura Holdings Inc	-46.95	0.00	0.00	4.83	0.00	-42.12	-0,78
	Orix Corp	-2.22	-1.25	3.39	-2.65	1.67	-1.06	-2,01
	Promise Co Ltd	40.20	1.34	-0.68	1.21	-1.42	40.65	0,00
	Sumitomo Mitsui Bkg Corp	-65.24	0.37	-0.18	0.33	-0.39	-65.11	-0,71
	Takefuji Corp	-29.67	0.00	0.00	0.00	0.00	-29.67	0,46
	Sompo Japan Ins Inc	0.00	0.00	0.00	0.00	0.00	0.00	0,00
	Mitsui Fudosan Co Ltd	-68.53	1.04	-0.52	0.93	-1.10	-68.18	-2,10
	Mitsubishi Estate Co Ltd	-48.79	5.37	0.00	-5.32	-0.04	-48.78	-3,50
	All entities	-42.46***	3.44	-0.38	-1.98	-0.82	-42.20***	-2,76
		(-8.42)	(0.68)	(-0.08)	(-0.39)	(-0.16)	(-8.37)	(-0,55)

4 Euhphu dqg Shwwzd| +5335, dovr qg hpslulfdo hylghqfh vxssruwlqj wkh ylhz wkdw wkh prqlwrulqj ri sulydwh pdunhw dfwruv h!flhqwo| wudqvodwhv lqwr lqirupdwlyh sulfhv lq wkh edqn vwrfn pdunhw1 Wkh| dovr frqfoxgh wkdw wklv uhvxow lv frqvlvwhqw zlwk vwrfn pdunhw surgxflqj xvhixo hduo|0zduqlqj vljqdov wkdw frxog vxssohphqw uhjxodwru| glvflsolqh1

8 Lq dq dowhuqdwlyh vshflfdwlrq/ zh dovr xvhg hdfk edqn*v phgldq wudglqj yroxph fdofxodwhg ryhu wkh hvwlpdwlrq shulrg dv d sur{| iru wkh h{shfwhg yroxph1 Lq wklv fdvh/ wkh phgldq0dgmxvwhg deqrupdo yroxph ri wudglqj lv ghqhg dv wkh gl huhqfh ehwzhhq wkh revhuyhg wxuqryhu udwlr dqg wkh phgldq wxuqryhu udwlr wkurxjk wkh hvwlpdwlrq zlqgrz ^

593> 44`1 Vlqfh doo ri wkh uhvxowv duh yluwxdoo| wkh vdph/ zh rqo| uhsruw uhvxowv rewdlqhg iurp wkh prglhg pdunhw prgho deqrupdo wudglqj yroxph1

9 Vshflfdoo|/ gdlo| FGV vsuhdg lqgh{ ohyho lv frpsxwhg dv wkh htxdoo|0zhljkwhg furvv0vhfwlrqdo phdq ri doo FGV vsuhdgv iru d fhuwdlq eurdg udwlqj fodvv +DDD dqg DD/ D/ dqg EEE, lq wkh vdpsoh1

< Dydlodeoh fuhglw klvwru| ydulhv dprqj uhihuhqfh hqwlwlhv zlwk wkh hduolhvw vwduw gdwh ehlqj Mdqxdu| 4 v w /

3 Lq wkh jurzlqj hpslulfdo olwhudwxuh rq FGV sulflqj/ gdwd surylghg e| PdunLW kdyh dovr ehhq xvhg e| rwkhu dxwkruv +Plfx hw do1/ 5337/ ]kx/ 5339/ Mrulrq dqg ]kdqj/ 533:/ lqwhu dold,1 5 4 PdunLW surylghv d gdlo| vwdwlvwlfdo dqdo|vlv ri wkh gdwd dydlodeoh dfurvv ydulrxv dvvhw fodvvhv +FGVv/ Erqgv/ Frqyhuwleohv/ hwf1,1 Rq dyhudjh/ 9;( ri wkh FGV gdlo| txrwhv duh uhmhfwhg ehfdxvh wkh| gr qrw sdvv wkh gdwd txdolw| whvwv1 Ri wkh uhpdlqlqj fohdq vsuhdgv/ ;;( duh txrudwh +l1h1 ydolg frpsrvlwh vsuhdgv,/ zkhuhdv ;( duh wklq frpsrvlwh vsuhdgv1

: Zh dovr frqgxfwhg rxu hyhqw vwxg| dqdo|vlv xvlqj wkh dowhuqdwlyh sduwlwlrq ri wkh ixoo vdpsoh +l1h1 WEWI5 edqnv yv1 Qrq0WEWI5 edqnv,1 Wkh uhvxowv uhpdlq vwdwlvwlfdo vljqlfdqw dqg duh yhu| vlplodu wr wkrvh uhsruwhg lq Wdeoh 71 Krzhyhu/ dv h{shfwhg/ wkh ohyhov ri vljqlfdqfh duh vrphzkdw zhdnhu1 Iru wkh vdnh ri vsdfh/ zh ghflghg qrw wr uhsruw wkhvh dgglwlrqdo uhvxowv1 Dovr/ wr vdyh vsdfh/ zh rqo| uhsruw lq Wdeohv 7)8 wkh uhvxowv iru d vpdoohu +hohyhq0gd|, zlqgrz vxuurxqglqj wkh hyhqw gd|1

6 Lq dq dowhuqdwlyh vshflfdwlrq/ zh dovr frqvlghuhg wkh deqrupdo yroxph ri wudglqj +VFDYW, dv wkh ghshqghqw yduldeoh lq wkh ydulrxv hpslulfdo prghov ghslfwhg lq Wdeoh ;1 Wkh uhvxowv duh yhu| vlplodu exw wkh ohyhov ri vljqlfdqfh duh qrw dv kljk dv wkrvh uhsruwhg lq Wdeoh ;1 Iru wkh vdnh ri vsdfh/ zh gr qrw uhsruw wkhvh uhvxowv1

7 Wkh frh!flhqwv ri wkh fuhglw udwlqjv dvvljqhg e| wkh orfdo djhqflhv +MFU dqg U)L, duh srvlwlyh exw qrw vwdwlvwlfdoo| vljqlfdqw dw frqyhqwlrqdo ohyhov +Prgho 6/ Wdeoh ;,1 E| lqyhvwljdwlqj wkh vwrfn sulfh uhdfwlrq wr udwlqj fkdqjhv lq wkh Mdsdqhvh pdunhw/ Ol hw do1 +5339, frqfoxgh wkdw joredo djhqflhv +Prrg|*v dqg V)S , duh pruh lq xhqwldo wkdq wkh wzr pdmru orfdo udwhuv/ MFU dqg U)L1

8 Wr rxu nqrzohgjh/ wkhuh lv rqo| rqh vwxg| wkdw h{dplqhv wklv lvvxh lq d gl huhqw frqwh{w1 Kdqfrfn dqg Nzdvw +5334, frpsduh erqg gdwd h{wudfwhg iurp vhyhudo vrxufhv ri lqirupdwlrq dqg frqfoxgh wkdw wkh glvsdulwlhv ehwzhhq dowhuqdwlyh vrxufhv duh txlwh odujh1

9 Lw lv zruwk frpsdulqj wkh dqvzhuv irupxodwhg e| wkh Plqlvwhu iru Ilqdqfldo Vhuylfhv Khl}r Wdnhqdnd dw wkh suhvv frqihuhqfh wkdw iroorzhg wkh lqfhswlrq ri Uhvrqd*v fulvlv wr wkh h{fhuswv iurp Wrgg Frqryhu*v Frqjuhvvlrqdo whvwlprq| vxuurxqglqj wkh Frqwlqhqwdo edlorxw uhsruwhg e| Ndxipdq +5335/ Dsshqgl{ D/ s1767,1 Zkloh wkh frqwh{wv duh gl huhqw dqg wkh wlph iudph vhsdudwlqj wkh wzr edlorxwv vsdqv ryhu derxw wzhqw| |hduv/ wkh nh| glohppdv ehklqg wkh WEWI grfwulqh dv zhoo dv wkh dujxphqwv idyrulqj wkh xvh ri wd{sd|huv* prqh| wr uhvroyh odujh edqn idloxuhv duh edvlfdoo| xqfkdqjhg1

h{whqg rxu hpslulfdo dqdo|vlv rq vwrfn sulfhv dqg wudglqj yroxphv e| ghwhfwlqj dq ruljlqdo sxuh ulvn h hfw lq wkh Fuhglw Ghidxow Vzds +FGV, pdunhw1 / Hfrqrplfv/ dqg Pdqdjhphqw/ 46 Dooìh Iudqêrlv Plwwhuudqg/ ES 46966/ 7<369 Dqjhuv Fhgh{ 34/ Iudqfh/ Who1= .66050740<90540:6> id{= .66050740<90540<91 H0pdlo= gldqd1srsCxqly0dqjhuv1iu ,/ Vholqd Wroozruwk| +Vwdq0 gdug ) Srru*v ,/ ,/ Pd{ Kdoo/ Sdxo Kdpdodlqhq/ Mhdq0Sdxo Sroolq/ Nd}xqrul Vx}xnl/ Wr|rkdux Wdndkdvkl/ wzr dqrq|prxv uhihuhhv/ sduwlflsdqwv dw wkh ;6 ug dqqxdo frqihuhqfh ri wkh Zhvwhuq Hfrqrplf Dvvrfldwlrq Lqwhuqdwlrqdo +ZDHL, 2 Lqwhuqdwlrqdo Edqnlqj/ Hfrqrplfv/ dqg Ilqdqfh Dvvrfldwlrq +LEHID,/

Dsshqgl{ 6= D pdunhw0edvhg phdvxuh ri wkh suredelolw| ri edqn idloxuh

Wklv dsshqgl{ uhplqgv wkh ghwdlov ri wkh edvlf fdofxodwlrqv xvhg wr hvwlpdwh wkh pdunhw0 edvhg phdvxuh ri wkh suredelolw| ri idloxuh/ h{suhvvhg lq shufhqwdjh/ iru hdfk edqn lq rxu vdpsoh1 Wkh suredelolvwlf dssurdfk wr prghoolqj edqn idloxuhv kdv uvw sursrvhg e| Eodlu dqg Khjjhvwdg +4<: