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Editorial

The term Systemic Risk belongs to the standard rhetoric of economic

policy discussions related to the banking industry. Besides of the goal of

protecting small depositors control of systemic risk is given as one of the

main arguments for banking regulation. Various recent financial crises

have increasingly focussed the regulatory debate on issues of systemic

risk and financial stability. In this paper, however, Martin Summer argues

that there is no generally accepted definition of systemic risk and the

effectiveness and the economic consequences of various instruments of

banking regulation that are intended to attenuate it are still only partially

understood both theoretically and empirically. Furthermore he discusses

some of the issues raised in this debate by reviewing recent contributions

to the academic literature.

January 7, 2002





Edqnlqj Uhjxodwlrq dqg V|vwhplf Ulvn�

Pduwlq Vxpphu
Rhvwhuuhlfklvfkh Qdwlrqdoedqn
Hfrqrplf Vwxglhv Glylvlrq

SRE 94
D04344 Zlhq

Devwudfw

Wkh whup V|vwhplf Ulvn ehorqjv wr wkh vwdqgdug ukhwrulf ri hfrqrplf srolf|
glvfxvvlrqv uhodwhg wr wkh edqnlqj lqgxvwu|1 Ehvlghv ri wkh jrdo ri surwhfwlqj vpdoo
ghsrvlwruv frqwuro ri v|vwhplf ulvn lv jlyhq dv rqh ri wkh pdlq dujxphqwv iru edqnlqj
uhjxodwlrq1 Ydulrxv uhfhqw �qdqfldo fulvhv kdyh lqfuhdvlqjo| irfxvvhg wkh uhjxodwru|
ghedwh rq lvvxhv ri v|vwhplf ulvn dqg �qdqfldo vwdelolw|1 Wkhuh lv/ krzhyhu/ qr
jhqhudoo| dffhswhg gh�qlwlrq ri v|vwhplf ulvn dqg wkh h�hfwlyhqhvv dqg wkh hfrqrplf
frqvhtxhqfhv ri ydulrxv lqvwuxphqwv ri edqnlqj uhjxodwlrq wkdw duh lqwhqghg wr
dwwhqxdwh lw duh vwloo rqo| sduwldoo| xqghuvwrrg erwk wkhruhwlfdoo| dqg hpslulfdoo|1
Lq wklv sdshu zh pdnh dq dwwhpsw wr glvfxvv vrph ri wkh lvvxhv udlvhg lq wklv ghedwh
e| uhylhzlqj uhfhqw frqwulexwlrqv wr wkh dfdghplf olwhudwxuh1 Rxu irfxv lv rq sdshuv
wkdw h{solflwo| prgho wkh lqwhudfwlrq ri pdq| khwhurjhqhrxv edqnv1 Zh �uvw eulh |
uhylhz vrph jhqhudo lghdv wkdw olh dw wkh khduw ri wkh glvfxvvlrq derxw v|vwhplf ulvn
lq wkh edqnlqj vhfwru1 Zh wkhq jlyh d eulhi dffrxqw ri wkh uhjxodwru| lqvwuxphqwv
wkdw duh eholhyhg wr plwljdwh sureohpv ri v|vwhplf ulvnv1 Lq d qh{w vwhs zh glvfxvv
uhfhqw frqwulexwlrqv wr wkh olwhudwxuh1 Zh irfxv rq wkuhh pdlq sureohpv= Klgghq
djjuhjdwh h{srvxuhv ri wkh edqnlqj v|vwhp/ lqfhqwlyh sureohpv dqg frruglqdwlrq
idloxuh1 Lq d �qdo vhfwlrq zh glvfxvv vrph wkhruhwlfdo dqg hpslulfdo lvvxhv zklfk
zh frqvlghu dv sduwlfxoduo| lpsruwdqw= Wkh prgholqj ri pxwxdo fuhglw h{srvxuhv
lq �qdqfldo qhwzrunv/ wkh pdfurhfrqrplf frqvhtxhqfhv ri edqnlqj uhjxodwlrq/ wkh
sureohp ri frqvlvwhqf| ehwzhhq gl�huhqw uhjxodwru| lqvwuxphqwv dqg/ �qdoo|/ wkh
sureohpv ri phdvxulqj v|vwhplf ulvn1

Nh|zrugv= Edqnlqj Uhjxodwlrq/ V|vwhplf Ulvn/ Edqnlqj Fulvhv
MHO0Fodvvl�fdwlrq Qxpehuv= J54/ N56/ O84/ H8;

�Wkh ylhzv h{suhvvhg lq wklv sdshu duh vwulfwo| wkrvh ri wkh dxwkru dqg gr lq qrw qhfhvvdulo| uhsuh0
vhqw wkh ylhzv ri wkh RhQE1 Khosixo frpphqwv e| Ere Fklulqnr/ M ujhq Hlfkehujhu/ Vlprq Jçfkwhu/
Hgxdug Krfkuhlwhu/ Pdunxv Nqhoo/ Shwhu Prrvohfkqhu/ Wrp Pd|hu/ Jdeulhod gh Uddlm/ Exunkdug Udxqlj/
Nodxv Ulw}ehujhu / K|xq Vrqj Vklq/ Khopxw Vwl{ dqg Zrunvkrs dqg Frqihuhqfh Sduwlflsdqwv dw Vyhuljhv
Ulnvedqn/ Xqlyhuvlw| ri Vw1 Jdoohq/ ZHD dqg wkh Exqghvedqn duh judwhixoo| dfnqrzohgjhg1 Wkh xvxdo
glvfodlphu dssolhv1





4 Lqwurgxfwlrq

Lq ylhz ri vhyhudo �qdqfldo fulvhv gxulqj wkh sdvw wzr ghfdghv lvvxhv ri �qdqfldo vwdelolw|
kdyh jdlqhg d surplqhqw uroh lq hfrqrplf srolf| ghedwhv1 Wklv lqfuhdvlqj frqfhuq zlwk
wkh vwdelolw| ri wkh �qdqfldo v|vwhp kdv dovr uhirfxvhg wkh uhjxodwru| ghedwh uhodwhg wr
wkh edqnlqj lqgxvwu| iurp lvvxhv ri surwhfwlrq iru vpdoo ghsrvlwruv wr sureohpv ri �V|v0
whplf Ulvn�1 Zkloh wkhvh sureohpv duh glvfxvvhg lq frqqhfwlrq zlwk wkh �qdqfldo v|vwhp
lq jhqhudo 0 lqfoxglqj pdunhwv/ lqvwlwxwlrqv dqg wkh sd|phqw v|vwhp 0 edqnv duh xvxdoo|
vxssrvhg wr sod| d nh| uroh1 Lw lv d zlgho| khog eholhi dprqj hfrqrplvwv/ uhjxodwruv dqg
wkh jhqhudo sxeolf wkdw wkh edqnlqj v|vwhp lv sduwlfxoduo| surqh wr wkh gdqjhuv ri v|v0
whplf fulvhv/ wr �qdqfldo iudjlolw|/ sdqlfv dqg frqwdjlrq1 Wkh ihdu wkdw d ihz lqvwlwxwlrqv
lq glvwuhvv fdq whdu grzq wkh hqwluh �qdqfldo v|vwhp dqg lq frqvhtxhqfh wuljjhu d jhqhudo
hfrqrplf uhfhvvlrq lv zlgh vsuhdg1 Wklv ihdu lv sduwldoo| urrwhg lq sdvw dqg uhfhqw h{shul0
hqfhv ri �qdqfldo fulvhv1 Pxfk uhvhdufk/ hpslulfdo dv zhoo dv wkhruhwlfdo/ derxw wkh frvwv
dulvlqj iurp wkh vslooryhu ri edqn idloxuhv wr wkh uhdo hfrqrp| vxssruwv wkh eholhi wkdw
wkhvh ihduv duh qrw zlwkrxw irxqgdwlrq14

Shukdsv vrphzkdw vxusulvlqjo| wkh dujxphqwv vxssruwlqj wkh k|srwkhvlv wkdw vxfk fulvhv
fdq eh suhyhqwhg e| vxlwdeoh uhjxodwlrq ri wkh edqnlqj vhfwru duh qrw dv �up dv rqh
pljkw h{shfw jlyhq wkh kxjh dprxqw ri sxeolf dqg srolwlfdo dwwhqwlrq wklv sureohp kdv
dfklhyhg1 Wklv uhihuv wr wkh wkhruhwlfdo olwhudwxuh dv zhoo dv wr wkh hpslulfdo hylghqfh
wkdw kdv ehhq surylghg15 Pdq| ri wkh dujxphqwv lq wkh ghedwh derxw v|vwhplf ulvn dqg
uhjxodwru| lqvwuxphqwv wkdw duh phdqw wr plwljdwh ru hyhq suhyhqw lw kdyh qrw |hw ehhq
vfuxwlql}hg wr wkh h{whqw rqh pljkw zlvk1 Lqghhg/ ghvslwh ri wkh idfw wkdw v|vwhplf ulvn
lv rqh ri wkh prvw srsxodu fdwfkzrugv lq wkh ghedwh derxw edqnlqj uhjxodwlrq/ lw lv idlu
wr vd| wkdw wkhuh grhv qrw h{lvw d suhflvh gh�qlwlrq ri wklv qrwlrq h{fhsw ri wkh ydjxh
xqghuvwdqglqj wkdw wkhuh duh vshfldo sureohpv lq wkh edqnlqj lqgxvwu| dulvlqj iurp wkh
olqndjhv ri gl�huhqw edqnv16

4Lpsruwdqw sdshuv rq wklv lvvxh ehjlq zlwk wkh zrun ri Ilvkhu +4<66,/ Iulhgpdq dqg Vfkzduw} +4<96,
dqg frqwlqxh zlwk wkh zrun ri pdq| vfkroduv vxfk dv Ehuqdqnh +4<;6,/ Ehuqdqnh dqg Jhuwohu +4<;6,/
Ehuqdqnh dqg Orzq +4<<4,/ Ndvk|ds dqg Vwhlq +4<<6,/ Kropvwuùp dqg Wluroh +4<<:,/ Ndqj dqg Vwxo}
+5333, dqg Shhn dqg Urvhqjuhhq +4<<:/ 5333,1

5Hpslulfdo hylghqfh derxw wkh h�hfw ri uhjxodwlrq rq edqnlqj vwdelolw| dqg shuirupdqfh duh uhodwlyho|
uduh1 Vhh/ krzhyhu/ wkh zrun ri Fdsulr +4<<;, dv zhoo dv Eduwk/ Fdsulr/ dqg Ohylqh +4<<<, dqg wkh
uhihuhqfhv wr sdvw dqg uhfhqw hpslulfdo olwhudwxuh flwhg wkhuh1

6D uhfhqw errn +Ndxipdqq +4<<8,, frqwdlqlqj d froohfwlrq ri hvvd|v xqghu wkh wlwoh �Edqnlqj/ Ilqdqfldo
Pdunhwv dqg V|vwhplf Ulvn� vkrzv wkh uhpdundeoh ihdwxuh wkdw doo wkh frqwulexwlrqv e| h{shuwv lq wklv
�hog vwuhvv wkh idfw wkdw lw lv xqfohdu zkdw v|vwhplf ulvn dfwxdoo| phdqv dqg jlyh lqglylgxdo gh�qlwlrqv wkdw
gl�hu vxevwdqwldoo|1 Iru lqvwdqfh Eduwkrorphy dqg Zkdohq +4<<8, gh�qh v|vwhplf ulvn dv �wkh olnholkrrg
ri d vxgghq/ xvxdoo| xqh{shfwhg/ froodsvh ri frq�ghqfh lq d vljql�fdqw sruwlrq ri wkh edqnlqj ru �qdqfldo
v|vwhp zlwk srwhqwldoo| odujh uhdo hfrqrplf h�hfwv1� +s1:, Dqqd Vfkzduw} lq wkh vdph yroxph/ uhjdugv wkh
whup dv xvhohvv= �wkh whupv v|vwhplf ulvn frxog eh glvshqvhg zlwk/ zlwk qr orvv wr wkh dqdo|vlv ri sxwdwlyh
glvuxswlrqv ri wkh sd|phqwv dqg vhwwohphqwv v|vwhp/ wkh hvvhqfh ri d �qdqfldo fulvhv� +s1 53,/ Iuhghulf
Plvknlq +4<<8, vxjjhvwv wkh gh�qlwlrq= �V|vwhplf ulvn lv wkh olnholkrrg ri d vxgghq/ xvxdoo| xqh{shfwhg/
hyhqw wkdw glvuxswv lqirupdwlrq lq �qdqfldo pdunhwv/ pdnlqj wkhp xqdeoh wr h�hfwlyho| fkdqqho ixqgv wr
wkrvh sduwlhv zlwk wkh prvw surgxfwlyh lqyhvwphqw rssruwxqlwlhv� +s165,1 Jhrujh Ndxipdqq d ihz sdjhv
odwhu zulwhv= � Wr ph v|vwhplf ru frqwdjlrq ulvn lv wkh suredelolw| wkdw fxpxodwlyh orvvhv zloo rffxu iurp dq
hyhqw wkdw vhwv lq prwlrq d vhulhv ri vxffhvvlyh orvvhv dorqj d fkdlq ri lqvwlwxwlrqv ri pdunhwv frpsulvlqj

:



Dw �uvw jodqfh wkh olwhudwxuh vkrzv wkdw v|vwhplf ulvn lv xvhg dv d ghvfulswlrq ri pdq|
gl�huhqw skhqrphqd dv kdv ehhq srlqwhg rxw e| Grz +5333, dqg e| Gh Edqgw dqg Kduw0
pdqq +5333,1 Lw lv xvhg wr ghvfuleh fulvhv uhodwhg wr wkh sd|phqw v|vwhp/ wr edqn uxqv
dqg edqnlqj sdqlfv/ wr vslooryhu h�hfwv ehwzhhq �qdqfldo pdunhwv xs wr d yhu| eurdgo|
xqghuvwrrg qrwlrq ri �qdqfldoo|0gulyhq pdfurhfrqrplf fulvhv1 Lq wklv sdshu zh zdqw wr
frq�qh rxuvhoyhv wr wkh edqnlqj v|vwhp dqg uho| rq d ydjxh dqg eurdg qrwlrq ri v|vwhplf
ulvn1 Zh wklqn ri v|vwhplf ulvn dv wkh sureohp ri vlpxowdqhrxv idloxuh ri pdq| edqnv1
Zh duh sduwlfxoduo| lqwhuhvwhg lq wkh uroh wkdw lv sod|hg lq wklv frqwh{w e| pxwxdo fuhglw
h{srvxuhv dprqj edqnv1

Ghvslwh ri wkh iuhtxhqw uhihuhqfh wr lvvxhv ri v|vwhplf ulvn pxfk ri wkh olwhudwxuh rq edqn0
lqj uhjxodwlrq +vhh Iuhl{dv dqg Urfkhw 4<<:, dv zhoo dv odujh sduwv ri uhjxodwru| sudfwlfh
duh sulpdulo| frqfhuqhg zlwk vlqjoh lqvwlwxwlrqv1 Xqwlo uhfhqwo| lvvxhv wkdw dulvh iurp wkh
idfw wkdw lq d prghuq edqnlqj v|vwhp pdq| khwhurjhqhrxv lqvwlwxwlrqv lqwhudfw zhuh uho0
dwlyho| uduho| glvfxvvhg lq wkh dfdghplf olwhudwxuh wkrxjk wkhvh lvvxhv olh dw wkh khduw ri
wkh srolf| ghedwh derxw v|vwhplf ulvn lq wkh edqnlqj vhfwru1 Wkhuh lv dq lqfuhdvlqj dzduh0
qhvv/ krzhyhu/ wkdw wkhvh lvvxhv ri �pdfur0suxghqwldo glphqvlrqv ri �qdqfldo vwdelolw|�
+Furfnhww/ 5333, qhhg d ghhshu xqghuvwdqglqj1

Lw lv wkh sxusrvh ri wklv sdshu wr glvfxvv vrph ri wkh lvvxhv uhodwhg wr edqnlqj uhjxodwlrq
dqg v|vwhplf ulvn e| uhylhzlqj uhfhqw frqwulexwlrqv wr wkh dfdghplf olwhudwxuh1 Wkh sdshu
lv pdlqo| frqfhqwudwhg rq frqfhswxdo dqg wkhruhwlfdo lghdv/ wkrxjk zh pdnh dq dwwhpsw
wr jlyh uhihuhqfhv wr hpslulfdo zrun dv zh jr dorqj1

Wkhuh kdyh ehhq vrph uhodwhg sdshuv/ prvw qrwdeo| Gh Edqgw dqg Kduwpdqq +5333,/ Grz
+5333,/ Vwdxe +4<<;,/ Khoozlj +4<<:,1 Gh Edqgw dqg Kduwpdqq +5333, glvfxvv v|vwhplf
ulvn zlwk uhvshfw wr wkh hqwluh �qdqfldo v|vwhp1 Lw jlyhv d idluo| frpsuhkhqvlyh vxuyh| ri
wkh wkhruhwlfdo dqg hpslulfdo olwhudwxuh1 Lw dovr sursrvhv d eurdg frqfhsw ri v|vwhplf ulvn1
Grz +5333, jlyhv d vhohfwlyh vxuyh| ri wkh olwhudwxuh dqg glvfxvvhv vrph dvshfwv ri zkdw
v|vwhplf ulvn dfwxdoo| lv1 Khoozlj +4<<:, pdlqo| frqqhfwv wkh lvvxhv uhodwhg wr v|vwhplf
ulvn wr vrph ri wkh rshq sureohpv lq wkh wkhru| ri �qdqfldo lqwhuphgldwlrq1 Vwdxe +4<<;,
irfxvhv rq wkh lqwhuedqn pdunhw dv dq lpsruwdqw lqvwlwxwlrq uhohydqw wr v|vwhplf ulvn1
Lq frqwudvw rxu sdshu lv irfxvvhg rq wkh txhvwlrq ri zkdw wkh uhfhqw olwhudwxuh kdv wr
vd| derxw wkh h�hfwlyhqhvv ri vrph ri wkh h{lvwlqj lqvwuxphqwv ri edqnlqj uhjxodwlrq lq
plwljdwlqj v|vwhplf ulvn1 Lw lv rxu krsh wkdw lw lv khosixo lq kljkoljkwlqj vrph ri wkh lvvxhv
wkdw qhhg wr eh dgguhvvhg lq wklv ghedwh1

5 V|vwhplf Ulvn lq wkh Edqnlqj Vhfwru

Wkh qrwlrq ri v|vwhplf ulvn lv shukdsv rqh ri wkh prvw srsxodu whupv xvhg lq frqqhfwlrq
zlwk wkh glvfxvvlrq ri fulvhv lq wkh edqnlqj v|vwhp/ erwk e| uhjxodwruv dqg lq wkh dfdghplf
olwhudwxuh1 Ghvslwh ri wkh odfn ri d suhflvh gh�qlwlrq lw vhhpv wkdw prvw dxwkruv kdyh
lq plqg wkh sureohp ri vlpxowdqhrxv idloxuh ri pdq| lqvwlwxwlrqv1 Wklv lv d sureohp

d v|vwhp� +s1 7:,1 Jrlqj wkurxjk wkh yroxph d frxsoh ri rwkhu gh�qlwlrqv frxog eh flwhg1

;



ehfdxvh wkhuh lv hylghqfh wkdw wkh vslooryhu h�hfwv iurp zlghvsuhdg edqn idloxuhv wr wkh
uhdo hfrqrp| duh yhu| frvwo|1 Lq wkh iroorzlqj zh dwwhpsw wr jlyh d eurdg rxwolqh ri zkdw
vhhp wr eh wkh pdlq lghdv lq wkh olwhudwxuh wkdw olh dw wkh khduw ri pdq| glvfxvvlrqv ri
v|vwhplf ulvn lq wkh edqnlqj vhfwru1

D uhfxuulqj wkhph duh sureohpv ri frqwdjlrq riwhq uhihuuhg wr dv grplqr h�hfwv1 Wkh
wljkw qhwzrun ri fuhglw lqwhufrqqhfwlrqv lq wkh edqnlqj v|vwhp fuhdwhv d vshfldo vrxufh ri
ulvnv/ wkdw fdq lqgxfh fkdlq uhdfwlrqv hpdqdwlqj iurp wkh glvwuhvv ri d ihz lqvwlwxwlrqv
ru iurp pdfurhfrqrplf vkrfnv wkdw jhw sursdjdwhg yld wkh edqnlqj v|vwhp1 Lw pljkw
vhhp vxusulvlqj wkdw wklv lv vhhq dv d skhqrphqrq vshfldo wr wkh edqnlqj v|vwhp1 Lq idfw
frpsolfdwhg �qdqfldo lqwhufrqqhfwlrqv ehwzhhq �upv lv d w|slfdo ihdwxuh ri pdq| lqgxvwulhv
lq prghuq hfrqrplhv1 Vr zk| lv wkh glvfxvvlrq ri v|vwhplf ulvn vhhq dv sduwlfxoduo| uhohydqw
wr wkh edqnlqj vhfwruB Suredeo| wkh pdlq uhdvrq lv vlpso| wr eh irxqg lq klvwrulfdo
h{shulhqfhv ri �qdqfldo fulvhv dqg wkh kxjh vslooryhu frvwv iurp v|vwhplf edqnlqj fulvhv
wr wkh uhdo hfrqrp|17 Lq idfw wkh uhihuhqfh wr klvwrulfdo edqnlqj fulvhv lv iuhtxhqwo|
jlyhq dv wkh pdlq dujxphqw iru wkh sduwlfxodu uhohydqfh ri v|vwhplf ulvn iru wkh edqnlqj
vhfwru1 Lw lv yhu| uduh wkdw wkh olwhudwxuh rq v|vwhplf ulvn frqwdlqv d fulwlfdo glvfxvvlrq
derxw wkh uhohydqfh ri wkh klvwrulfdo h{shulhqfh iru wkh fxuuhqw vlwxdwlrq1 Ixuwkhupruh
pdq| klvwrulfdo fdvhv grq*w doorz d fohdu0fxw lqwhusuhwdwlrq81 Wkh �qdqfldo vhfwru dqg wkh
edqnlqj lqgxvwu| kdyh dovr ehhq suredeo| rqh ri wkh prvw g|qdplf vhfwruv vlqfh wkh hduo|
vhyhqwlhv dqg kdyh jrqh wkurxjk d vshfwdfxodu zdyh ri vwuxfwxudo fkdqjh1 Wkxv wkh uroh
ri wkh edqnlqj v|vwhp iru wkh uhdo hfrqrp| kdv suredeo| fkdqjhg vlqfh wkhvh wlphv dqg
fhuwdlqo| vlqfh wkh wlphv ri wkh juhdw ghsuhvvlrq1 Wkhvh sureohpv qrqzlwkvwdqglqj/ wkh
srwhqwldo iru grplqr h�hfwv dqg frqwdjlrq lq wkh edqnlqj vhfwru lv wdnhq iru judqwhg e|
uhjxodwruv dqg lq qxphurxv frqwulexwlrqv wr wkh olwhudwxuh1

Wkh iudjlolw| ri d frpsolfdwhg qhwzrun ri f|folfdo fuhglw h{srvxuhv xqghu flufxpvwdqfhv
ri xqfhuwdlqw| frpelqhg zlwk wkh frpelqdwlrq ri vkruw0whup ghew dqg orqj0whup looltxlg
dvvhwv ri lqglylgxdo lqvwlwxwlrqv/ dovr pdnhv wkh edqnlqj v|vwhp sduwlfxoduo| surqh wr
lqirupdwlrq h�hfwv dqg sdqlfv1 Wkh phuh ihdu wkdw vrph frqwudfwv pljkw qrw eh krqruhg
vrphzkhuh lq d frpsolfdwhg qhwzrun ri pxwxdo reoljdwlrqv fdq ehfrph vhoi0ixo�oolqj dqg
fdq �qdoo| ohdg wr d fkdlq uhdfwlrq ri ghidxow1 Wklv vrxufh ri v|vwhplf ulvn lv dovr riwhq
uhihuuhg wr dv dq lqirupdwlrq h�hfw1

7Shukdsv dqrwkhu uhdvrq olhv lq wkh qdwxuh ri �qdqfldo frqwudfwv1 Wkhvh frqwudfwv duh surplvhv wr
ixwxuh sd|phqwv ri lqfrph +vhh Jhdqdnrsorv 4<<;,1 W|slfdoo| rqh sduw| wr wkh frqwudfw kdv wr sd| wrgd|
wr uhfhlyh uhsd|phqw lq wkh +pd|eh txlwh glvwdqw, ixwxuh1 Vlqfh wklv lqyroyhv d orw ri xqfhuwdlqw| lw lv
qrw fohdu dw wkh rxwvhw zkhwkhu wkh sduwlhv wr wkh frqwudfw zloo eh dfwxdoo| deoh wr krqru wkhlu surplvhv1
Wkh sureohp jhwv hyhq pruh frpsolfdwhg e| wkh f|folfdolw| ri h{srvxuhv lq d qhwzrun1 Wkh delolw| ri d
vlqjoh sduw| wr krqru lwv surplvhv ghshqgv rq zkhwkhu rwkhu sduwlhv lq wkh qhwzrun zloo eh deoh wr krqru
wkhlu surplvhv1 Phwdskrulfdoo| vshdnlqj/ surplvhv fdq eh pdgh dqg eh eurnhq doprvw lqvwdqwdqhrxvo|
dqg vkrfnv dqg ghidxow fdq srvvleo| sursdjdwh yhu| txlfno| lq d qhwzrun ri �qdqfldo frqwudfwv1 Ri frxuvh
wklv idfw ohg wr d ulfk vhw ri ohjdo uxohv wr hqvxuh wkdw surplvhv lqkhuhqw lq �qdqfldo frqwudfwv zloo eh
nhsw1 Wkhvh lqvwlwxwlrqv krzhyhu zrun rqo| lpshuihfwo| dqg vrph gr srruo| lq d vlwxdwlrq ri v|vwhp
zlgh fulvhv1 Iru lqvwdqfh lq d v|vwhp0zlgh fulvlv d fuhglwru pd| �qg wkh ydoxh ri klv froodwhudo w|slfdoo|
ghsuhvvhg h{dfwo| zkhq klv frxqwhusduw| ghidxowv1

8Iru lqvwdqfh Khoozlj +4<<:, srlqwv rxw wkdw lw lv qrw fohdu zkhwkhu wkh fulvhv ri Gdqdwedqn lq Mxqh
4<64 fdxvhg wkh edqnlqj fulvhv lq Jhupdq| ru zkhwkhu lw wuljjhuhg dq xqdyrlgdeoh uxq rq wkh Uhlfkvpdun/
zklfk uhvxowhg lq d edqn uxq1 +Vhh Khoozlj +4<<:, s1 457,
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Lq vxppdu|/ wkh khduw ri wkh v|vwhplf ulvn glvfxvvlrq lv edvlfdoo| d k|srwkhvlv derxw
wkh lqkhuhqw iudjlolw| dqg lqvwdelolw| ri wkh �qdqfldo v|vwhp19 Wr foduli| dqg dqdo|}h wkh
�qdqfldo iudjlolw| ylhz lw kdv wr eh frpelqhg zlwk d wkhru| ri hfrqrplf ehkdylru dqg ulvn
wdnlqj1 Wkxv lw qhhgv wr eh frpsohphqwhg zlwk d wkhru| ri wkh ehkdylru dqg lqfhqwlyhv
ri edqnv1 Rqh frqfhuq lq wklv frqwh{w lv wkdw edqnv/ gxh wr lqirupdwlrq/ frruglqdwlrq ru
lqfhqwlyh sureohpv/ whqg wr wdnh ulvnv wkdw frxog lq sulqflsoh eh ehwwhu glyhuvl�hg1 E|
wdnlqj iru lqvwdqfh vlpxowdqhrxv h{srvxuhv wr frpprq ulvn idfwruv edqnv lqfuhdvh wkh
olnholkrrg ri mrlqw idloxuhv ri pdq| lqvwlwxwlrqv1 Vrph dxwkruv hpskdvl}h lqfhqwlyh h�hfwv
ri fdslwdo vwuxfwxuh zklfk hqfrxudjh ulvn vkliwv iurp vkduhkroghuv wr eruurzhuv/ rwkhuv
srlqw rxw khuglqj skhqrphqd dqg frruglqdwlrq idloxuhv1 Rwkhu dxwkruv duh frqfhuqhg
zlwk wkh ulvn doorfdwlrq h�hfwv uhodwhg wr wkh edqnlqj exvlqhvv1 Wkh fruh ri wkh edqnlqj
exvlqhvv kdv wudglwlrqdoo| ehhq wr wdnh vkruw whup ghew +ghsrvlwv, dqg lqyhvw wkhvh ixqgv
lqwr orqj0whup looltxlg dvvhwv1 Wkh xqfrqwlqjhqw dqg ghpdqgdeoh qdwxuh ri wkh ghsrvlw
frqwudfw kdv wkh frqvhtxhqfh wkdw edqnv wdnh d frqvlghudeoh sduw ri dq hfrqrp|*v lqwhuhvw
udwh ulvn1 Vlqfh wklv lv dq djjuhjdwh ulvn lw fdq qrw eh glyhuvl�hg dzd|1 Exw jlyhq zh wdnh
lw iru judqwhg wkdw wkhuh duh kljk frvwv ri wkh vslooryhu iurp edqn idloxuhv wr wkh uhdo
hfrqrp| wkh txhvwlrq lv wkhq �zk| wkh edqnlqj v|vwhp lv ehdulqj wkhvh ulvnv udwkhu wkdq
vrpherg| hovh� +Khoozlj/ +4<<;,/ s1 663,1

Wdnlqj doo wkhvh lghdv wrjhwkhu/ wkh sureohp ri v|vwhplf ulvn lq wkh edqnlqj vhfwru erlov
grzq wr wkh vwxg| ri d ulvn doorfdwlrq sureohp/ zkhuh sduwlfxodu hpskdvlv lv jlyhq wr
wkh lq xhqfh ri wkh lqwhughshqghqfh ehwzhhq pdq| lqvwlwxwlrqv dqg wkh sureohp ri fkdlq
uhdfwlrqv ri ghidxow wuljjhuhg e| pxwxdoo| frqqhfwhg fuhglw h{srvxuhv1

Iurp wklv shuvshfwlyh lw ehfrphv fohdu zk| v|vwhplf ulvn fdq eh uhohydqw iru uhjxodwlrq1:

Wkh fodvvlfdo hfrqrplf wkhru| ri uhjxodwlrq lv exlow rq d wkhru| ri pdunhw idloxuh1 Lq
ylhz ri wklv wkhru| uhjxodwlrq lv mxvwl�hg +dqg lqghhg qhfhvvdu| wr suhyhqw ru plwljdwh
lqh!flhqf|, lq fdvhv ri pdunhw srzhu/ lq wkh suhvhqfh ri h{whuqdolwlhv dqg lq vlwxdwlrqv ri
dv|pphwulf lqirupdwlrq ehwzhhq pdunhw sduwlflsdqwv1 +vhh iru lqvwdqfh Od�rqw/ +4<;;,,1
Dv Iuhl{dv dqg Urfkhw +4<<:, revhuyh/ edqnlqj uhjxodwlrq fdq sduwldoo| eh ylhzhg xqghu
wklv shuvshfwlyh/ exw wkh| wklqn wkdw wkh lvvxhv lq edqnlqj duh �vr lqwhuwzlqhg wkdw d
vshfl�f dqdo|vlv lv fdoohg iru�+s1 58;,1 Zkdwhyhu wkh vshfl�f dqdo|vlv pljkw frph grzq wr
lq wkh hqg dq| wkhru| ri edqnlqj uhjxodwlrq dqg v|vwhplf ulvn kdv wr dqvzhu wkh txhvwlrq
zkhwkhu wkhuh duh h{whuqdolwlhv ru sureohpv ri dv|pphwulf lqirupdwlrq dqg lqfhqwlyhv wkdw
ohdg wr vlwxdwlrqv lq zklfk wkh edqnlqj v|vwhp wdnhv rq ulvnv wkdw frxog lq sulqflsoh eh
ehwwhu glyhuvl�hg ru zkhwkhu wkh edqnlqj v|vwhp wdnhv dq h{srvxuh wrzdugv djjuhjdwh
ulvnv wkdw lv wrr kljk frpsduhg zlwk d vrfldoo| rswlpdo doorfdwlrq1 Lw kdv wr dqdo|}h
wkh frqvhtxhqfhv ri wkh forvh lqwhughshqghqfh ri pdq| lqvwlwxwlrqv lq d v|vwhp iru wkh
dqdo|vlv ri wklv ulvn wdnlqj ehkdylru dqg surylgh d iudphzrun wkdw doorzv wr dvvhvv wkh

9Wklv lv whuphg �wkh �qdqfldo iudjlolw| k|srwkhvlv� e| Gh Edqgw dqg Kduwpdqq +5333,1
:Kdylqj vdlg wklv lw vkrxog eh vwuhvvhg wkdw lw grhv qrw phdq wkdw zh vkrxog wdnh wklv uhohydqfh iru

judqwhg1 Orrnlqj dw wkh lvvxhv uljrurxvo| zh kdyh wr dgplw wkdw wkh| duh vwloo srruo| xqghuvwrrg1 Lw lv
wkxv kdug wr dvvhvv wkh h�hfw ri uhjxodwru| phdvxuhv rq v|vwhplf ulvn1 Ixuwkhupruh rqh vkrxog dozd|v
nhhs lq plqg wkdw wkhuh lv d srolwlfdo hfrqrp| dvshfw wr edqnlqj uhjxodwlrq/ zkhuh uhjxodwruv dqg wkh
edqnlqj v|vwhp vkduh d pxwxdo lqwhuhvw lq vklhoglqj �qdqfldo lqvwlwxwlrqv iurp frpshwlwlrq +vhh Khoozlj/
5333,1 Wr glvhqwdqjoh wkhvh dvshfwv iurp ixqfwlrqdoo| qhfhvvdu| uhjxodwru| uxohv/ d �up xqghuvwdqglqj ri
wkh lvvxhv lv xujhqwo| fdoohg iru1
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shuirupdqfh ri gl�huhqw uhjxodwru| lqvwuxphqwv lq wklv frqwh{w1

Kdylqj vdlg wklv lw vkrxog dovr eh vwuhvvhg wkdw lw grhv qrw phdq wkdw zh vkrxog wdnh
wkh qhhg iru uhjxodwlrq iru judqwhg dw wkh rxwvhw1 Orrnlqj dw wkh lvvxhv pruh forvho| zh
kdyh wr dgplw wkdw wkh| duh vwloo srruo| xqghuvwrrg1 Lw lv wkxv kdug wr dvvhvv wkh h�hfw
ri uhjxodwru| phdvxuhv rq v|vwhplf ulvn1 Ixuwkhupruh rqh vkrxog dozd|v nhhs lq plqg
wkdw wkhuh lv d srolwlfdo hfrqrp| dvshfw wr edqnlqj uhjxodwlrq/ zkhuh uhjxodwruv dqg wkh
edqnlqj v|vwhp vkduh d pxwxdo lqwhuhvw lq vklhoglqj �qdqfldo lqvwlwxwlrqv iurp frpshwlwlrq
+vhh Khoozlj/ 5333,1 Wr glvhqwdqjoh wkhvh dvshfwv iurp ixqfwlrqdoo| qhfhvvdu| uhjxodwru|
uxohv/ d �up xqghuvwdqglqj ri wkh lvvxhv lv xujhqwo| fdoohg iru1

6 Lqvwuxphqwv ri Edqnlqj Uhjxodwlrq

Dffruglqj wr Plvknlq +5333, wkh lqvwuxphqwv ri edqnlqj uhjxodwlrq fdq eh ghvfulehg
e| wkh iroorzlqj edvlf fdwhjrulhv= Wkh jryhuqphqw vdihw| qhw/ uhvwulfwlrqv rq edqn dvvhw
kroglqjv/ fdslwdo uhtxluhphqwv/ fkduwhulqj dqg edqn h{dplqdwlrq/ glvforvxuh uhtxluhphqwv/
frqvxphu surwhfwlrq dqg uhvwulfwlrqv ri frpshwlwlrq1 Vlplodu fdwhjrul}dwlrqv fdq eh irxqg
lq rwkhu vrxufhv dv iru lqvwdqfh lq Iuhl{dv dqg Urfkhw +4<<:, ru lq Juhhqedxp dqg Wkdnru
+4<<8,1

Wkh suhyhqwlrq ri v|vwhplf ulvn lv iuhtxhqwo| jlyhq dv dq dujxphqw iru prvw ri wkhvh
phdvxuhv1 Lq wkh iroorzlqj zh zdqw wr jlyh d eulhi dffrxqw ri uhjxodwru| lqvwuxphqwv wkdw
duh prvw iuhtxhqwo| phqwlrqhg lq frqqhfwlrq zlwk sureohpv ri v|vwhplf ulvn1

614 Ghsrvlw Lqvxudqfh

D pdmru sduw ri uhvhdufk rq edqnlqj uhjxodwlrq kdv ehhq frqfhuqhg zlwk wkh iudjlolw| ri
iudfwlrqdo uhvhuyh edqnlqj1 Wkh frpelqdwlrq ri d fdslwdo vwuxfwxuh wkdw frqvlvwv odujho|
ri vkruw0whup ghew +ghsrvlwv, zklfk lv xvhg wr �qdqfh orqj0whup looltxlg ordqv kdv pdgh
edqnv wudglwlrqdoo| surqh wr edqn uxqv dqg edqnlqj sdqlfv dqg lw kdv sx}}ohg hfrqrplf
wkhrulvwv krz wklv xqvwdeoh frpelqdwlrq ri vkruw whup ghew dqg orqj whup looltxlg dvvhwv
fdq eh h{sodlqhg1 D odujh sduw ri wkh hfrqrplf wkhru| ri lqwhuphgldwlrq dfwxdoo| ghdov
zlwk wklv h{sodqdwlrq +vhh Iuhl{dv dqg Urfkhw +4<<:, iru dq ryhuylhz dqg Gldprqg dqg
Udmdq +4<<<, iru d uhfhqw wkhru|,1

Wkh suredeo| prvw idprxv sdshuv lq wklv olwhudwxuh kdyh ehhq Eu|dqw +4<;3, dqg Gldprqg
dqg G|eylj +4<;6,/ lq xhqflqj odujh sduwv ri wkh edqnlqj olwhudwxuh xs wr wkh suhvhqw1 Wklv
wkhru| h{sodlqv wkh vkruw whup dqg xqfrqwlqjhqw qdwxuh ri edqn ghsrvlwv dv d srvvlelolw|
iru ghsrvlwruv wr lqvxuh djdlqvw wkh xqfhuwdlqw| derxw wkh wlplqj ri frqvxpswlrq qhhgv1
D edqn 0 rqo| nqrzlqj wkh glvwulexwlrq ri oltxlglw| qhhgv lq wkh hfrqrp| 0 fdq surylgh
wklv lqvxudqfh e| pdnlqj xvh ri wkh odz ri odujh qxpehuv1 E| mxvw nhhslqj hqrxjk ixqgv
wr phhw wkh qhhgv ri ghsrvlwruv lq h{shfwdwlrq lw fdq r�hu ghsrvlw frqwudfwv dqg lqyhvw
sduw ri wkh ixqgv lq kljk uhwxuq/ orqj whup exw looltxlg lqyhvwphqwv1 D idprxv uhvxow
lq wklv wkhru| ri edqnlqj dv oltxlglw| lqvxudqfh lv wkdw wkh lqvxudqfh jdph ehwzhhq d
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edqn dqg lwv ghsrvlwruv kdv wzr Qdvk htxloleuld lq sxuh vwudwhjlhv1 Rqh htxloleulxp lv
dozd|v d edqn uxq htxloleulxp uhvxowlqj lq lqh!flhqw oltxlgdwlrq ri orqj whup dvvhwv1 Wklv
htxloleulxp lv frvwo| dqg zdvwhixo ehfdxvh lw fdq ohdg wr d uxq rq d vroyhqw edqn e| d
phuh skhqrphqrq ri vhoi ixo�oolqj surskhflhv1 Ghsrvlw lqvxudqfh dqg wkh hvwdeolvkphqw ri
d ohqghu ri odvw uhvruw duh wzr fodvvlfdo lqvwlwxwlrqv ri edqnlqj uhjxodwlrq wkdw kdyh ehhq
hvwdeolvkhg wr holplqdwh wklv lqkhuhqw lqvwdelolw| ri iudfwlrqdo uhvhuyh edqnlqj1 Krzhyhu/
wkhvh lqvwuxphqwv kdyh fuhdwhg qhz lqfhqwlyh sureohpv lqvwhdg1 +Vhh iru lqvwdqfh Plojurp
dqg Urehuwv +4<<5,/ Juhhqedxp dqg Wkdnru +4<<7,/ Iuhl{dv dqg Urfkhw +4<<:,/ Plvknlq
+5333,,1 Pxfk kdv ehhq zulwwhq derxw wkhvh lvvxhv dqg wkh sureohpv ri ghsrvlw lqvxudqfh
duh zhoo xqghuvwrrg1 +Iru d ghwdlohg glvfxvvlrq ri ghsrvlw lqvxudqfh vhh Ekdwwdfkdu|d/
Errw dqg Wkdnru +4<<;,1 Iru d frpsuhkhqvlyh glvfxvvlrq ri edqnlqj uhjxodwlrq lq d edqn
uxq prgho/ vhh Hlfkehujhu dqg Kdushu +4<<:,/ Hlfkehujhu dqg Ploqh +4<<4,,1 Zh zloo
wkhuhiruh qrw ghdo zlwk wklv wrslf lq ixuwkhu ghwdlo khuh exw uhihu wr wkh olwhudwxuh lqvwhdg1

Wkhuh lv/ krzhyhu/ dqrwkhu uhdvrq zk| zh uhiudlq iurp d forvhu glvfxvvlrq ri wkh wudglwlrqdo
edqn uxq olwhudwxuh1 Wkrxjk edqn uxqv dqg edqnlqj sdqlfv duh xvxdoo| glvfxvvhg xqghu
wkh khdghu ri v|vwhplf ulvn/ wkh wkhruhwlfdo iudphzrun ri oltxlglw| lqvxudqfh/ zklfk lv
odujho| xvhg wr glvfxvv dqg dqdo|}h wklv sureohp/ grhv qrw surylgh pxfk jxlgdqfh rq wkh
txhvwlrq zkdw lv �v|vwhplf� derxw wkh lqh!flhqw Qdvk htxloleulxp1 Lq idfw 0 dw ohdvw lq wkh
oljkw ri wklv wkhru| 0 wkh edqn uxq htxloleulxp kdv qrwklqj wr gr zlwk wkh lqwhughshqghqfh
ri edqnv lq d edqnlqj v|vwhp1 Lq wkhru| lw lv dq htxloleulxp frruglqdwlrq sureohp wkdw
rffxuv hyhq zkhq doo ghsrvlwruv nhhs wkhlu ixqgv lq d vlqjoh lqvwlwxwlrq1 Ixuwkhupruh lq
wkh iudphzrun surylghg e| wklv wkhru| ghsrvlw lqvxudqfh vroyhv wkh edqn uxq sureohp1

Wkh olwhudwxuh rq lqirupdwlrq edvhg edqn uxqv kdv ghyhorshg prghov/ zkhuh dgyhuvh lqiru0
pdwlrq derxw edqn uhwxuqv dfwv dv d wuljjhu phfkdqlvp1 Wkhvh prghov frph forvhu wr wkh
v|vwhplf dvshfwv ri edqn uxqv/ vlqfh d uxq lv qrw h{sodlqhg dv d phuh vxqvsrw skhqrphqrq1
Wkhvh prghov lqfoxgh Mdfnolq dqg Ekdwwdfkdu|d +4<;;,/ Fkdul dqg Mdjdqqdwkdq +4<;;,
Srvwohzdlw dqg Ylyhv +4<;:, dqg Jruwrq +4<;;,1 Wkhuh lv dovr d uhfhqw olwhudwxuh wkdw hp0
ehgv wkh Gldprqg0G|eylj prgho lqwr d jdph wkhruhwlf iudphzrun ri kljkhu rughu eholhiv/
lqlwldoo| lqwurgxfhg e| Fduovvrq dqg ydq Gdpph +4<<6,1 Lq wklv iudphzrun djhqwv pdnh
qrlv| revhuydwlrqv derxw ixqgdphqwdov1 Wkhvh revhuydwlrqv ixqfwlrq dv d frruglqdwlrq
ghylfh iru djhqwv eholhiv derxw wkh wuxh vwdwh ri wkh hfrqrp|1 Wkh frqvwuxfwlrq doorzv
wr ghwhuplqh d xqltxh htxloleulxp iru hdfk uhdol}dwlrq ri ixqgdphqwdov lq d oltxlglw| lq0
vxudqfh prgho d od Gldprqg dqg G|eylj1 Dq h{fhoohqw sdshu dqdo|}lqj wklv dssurdfk
lv Jrogvwhlq dqg Sdx}qhu +5333,1 Gdvjxswd +5333, h{whqgv wklv iudphzrun wr h{sodlq
frqwdjlrxv edqn idloxuhv gxh wr edqn uxqv1 Qhlwkhu Jrogvwhlq dqg Sdx}qhu +5333,/ qru
Gdvjxswd +5333, dsso| wkhlu iudphzrun wr glvfxvv wkh lqvwuxphqwv ri edqnlqj uhjxodwlrq1

Wkh hpslulfdo olwhudwxuh kdv surylghg vrph lqvljkw lqwr wkh v|vwhplf dvshfwv ri edqn
uxqv1 Lw kdv ehhq frqfhuqhg zlwk hylghqfh iru wkh sureohp wkdw wkh uxq rq d vlqjoh edqn
pljkw vsuhdg e| frqwdjlrq wr d uxq rq rwkhu srvvleo| vroyhqw lqvwlwxwlrqv1 Wkh hylghqfh
surylghg vkrzv frq lfwlqj ylhzv rq wkh lvvxh ri frqwdjlrxv edqn uxqv1 Zkloh Ndxipdq
+4<<7, ghqlhv wkdw wkhuh lv dq| frqfoxvlyh hylghqfh rq wklv skhqrphqrq; Vfkrhqpdnhu

;Ndxipdq +4<<7, zulwhv lq klv frqfoxvlrqv= �111 wkhuh lv qr hylghqfh wr vxssruw wkh zlgho| khog eholhi
wkdw hyhq lq wkh devhqfh ri ghsrvlw lqvxudqfh/ edqn frqwdjlrq lv d krorfdxvw wkdw fdq eulqj grzq vroyhqw

45



+4<<9, dujxhv wr wkh frqwudu| wkdw hylghqfh iru frqwdjlrq ulvn lq edqnlqj fdq eh jlyhq1
Kh fulwlfl}hv wkdw vwxglhv ri frqwdjlrq ulvnv/ vxfk dv Ndxipdq +4<<7, vx�hu iurp wkh
gudzedfn wkdw wkh| h{dplqh gdwd vdpsohv iurp shulrgv zkhuh wkh fhqwudo edqn sod|hg dq
dfwlyh uroh dv d ohqghu ri odvw uhvruw wr wkh edqnlqj v|vwhp1 Orrnlqj dw d X1V1 gdwd vhw
iurp d shulrg ehiruh wkh hvwdeolvkphqw ri wkh ihghudo uhvhuyh v|vwhp/ Vfkrhqpdnhu �qgv
hylghqfh iru frqwdjlrq ulvn1 Rwkhu hylghqfh iurp d ghwdlohg vwxg| ri wkh Fklfdjr edqnlqj
sdqlf ri Mxqh 4<65 surylghg e| Fdorplulv dqg Pdvrq +4<<:, �qg wkdw wkh sdqlf glg qrw
ohdg wr vljql�fdqw frvwv lq whupv ri idloxuhv ri vroyhqw edqnv1

615 Fdslwdo Dghtxdf|

Fdslwdo dghtxdf| kdv ehfrph rqh ri wkh irfdo lqvwuxphqwv ri prghuq edqnlqj uhjxodwlrq
e| wkh zrun ri wkh Edvoh Frpplwwhh ri Edqnlqj Vxshuylvlrq1 Fdslwdo dghtxdf| uhtxluhv
edqnv wr krog fdslwdo dv d ixqfwlrq ri wkhlu ulvn0zhljkwhg dvvhwv wr vhuyh dv d �ex�hu�
iru orvvhv wkh| pljkw lqfxu1 Fdslwdo uhtxluhphqwv duh dovr vxssrvhg wr kdyh dq lqgluhfw
lqfhqwlyh h�hfw uhodwhg wr fdslwdo vwuxfwxuh1 E| uhgxflqj wkh uhodwlyh dprxqw ri ghew
pruh fdslwdo uhgxfhv ulvn0wdnlqj lqfhqwlyhv1 Wklv kdv wr gr zlwk dq lpsruwdqw lqfhqwlyh
ihdwxuh ri ghew �qdqfh frpelqhg zlwk wkh ohjdo frqvwuxfwlrq ri olplwhg oldelolw|1 Olplwhg
oldelolw| lpsolhv wkdw diwhu doo dvvhwv kdyh ehhq oltxlgdwhg dqg doo rxwvwdqglqj ghew kdv
ehhq uhghhphg dv idu dv srvvleoh/ wkh uhpdlqlqj ghew lv irujlyhq1< Wkxv/ wkh fdvk  rzv ri
rzqhuv xqghu olplwhg oldelolw| fdq qrw ehfrph qhjdwlyh1 Wkh lqfhqwlyh h�hfw ri wklv ohjdo
frqvwuxfwlrq kdv ehhq h{whqvlyho| glvfxvvhg lq wkh frusrudwh �qdqfh olwhudwxuh xqghu wkh
qrwlrq ri ulvn vkliwlqj1 Vlqfh rzqhuv lq d ohyhudjhg �up kdyh doo wkh jdlqv iurp vxffhvv
exw fdq sdvv rq orvvhv wr wkh ohqghuv e| olplwhg oldelolw|/ wkh| kdyh dq lqfhqwlyh wr wdnh
pruh ulvn wkdq d Sduhwr rswlpdo ulvn doorfdwlrq ehwzhhq wkh gl�huhqw fodlpkroghuv zrxog
uhtxluh1 Lq idfw lw lv hdv| wr lpdjlqh h{dpsohv zkhuh rzqhuv frxog kdyh dq lqfhqwlyh wr
sxuvxh hyhq surmhfwv zlwk d qhjdwlyh qhw suhvhqw ydoxh +vhh iru lqvwdqfh Plojurp dqg
Urehuwv +4<<5,,1 Vlqfh edqnv kdyh d fdslwdo vwuxfwxuh zlwk ghew ri vrphwlphv xs wr <3
shufhqw ulvn vkliwlqj lv vxssrvhg wr eh sduwlfxoduo| sureohpdwlf lq edqnlqj1 Wkhuh lv vrph
lqgluhfw hylghqfh lghqwli|lqj wkh ulvn vkliwlqj skhqrphqrq lq edqnlqj surylghg e| Nhho|
+4<<3,1 +Ixuwkhu hylghqfh lv flwhg lq Juhhqedxp dqg Wkdnru +4<<8,1,

Fdslwdo dghtxdf| lv wkxv d uhjxodwru| lqvwuxphqw wkdw qrw rqo| surylghv d �ex�hu� lq edg
wlphv exw dovr suhyhqwv h{fhvvlyh ulvn wdnlqj h{ dqwh1 +Urfkhw/ +4<<5,> Ghzdwulsrqw dqg
Wluroh +4<<6,,1 Lw lv krshg wkdw wkh dwwhpsw wr uhjxodwh wkh vdihw| dqg vrxqgqhvv ri d
vlqjoh lqvwlwxwlrq lq wklv zd| zloo pdnh wkh edqnlqj v|vwhp dv d zkroh ohvv surqh wr ulvn
dqg fulvhv1

Wkhuh lv d olwhudwxuh ghdolqj fulwlfdoo| zlwk fdslwdo dghtxdf|/ zklfk zh gr qrw glvfxvv khuh1
Wkh uhdvrq iru wklv rplvvlrq lv wkdw wkhvh sdshuv wdnh d sduwldo htxloleulxp iudphzrun
dqg dqdo|}h wkh ghflvlrq sureohp ri d vlqjoh edqn/ jlyhq d fdslwdo uhtxluhphqw1 Doo ri
wkhvh frqwulexwlrqv gr qrw dqdo|}h wkh lvvxh krz fdslwdo dghtxdf| zrunv lq d v|vwhp
zlwk pdq| khwhurjhqhrxv edqnv1 Wklv grhv qrw phdq wkdw wkh| duh luuhohydqw iru lvvxhv

edqnv/ wkh �qdqfldo v|vwhp/ dqg hyhq wkh hqwluh pdfurhfrqrp| lq d grplqr idvklrq1� s1 4761
<Vhh Hlfkehujhu dqg Kdushu/ +4<<:,/ s1 4961
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ri v|vwhplf ulvn1 Wr wkh frqwudu|/ li fdslwdo dghtxdf| grhv qrw frqwulexwh wr wkh vdihw|
dqg vrxqgqhvv ri d vlqjoh lqvwlwxwlrq lw fdq qrw frqwulexwh wr wkh suhyhqwlrq ri v|vwhplf
ulvn1 Krzhyhu/ vlqfh zh duh pdlqo| frqfhuqhg zlwk sdshuv wkdw h{solflwo| prgho d edqnlqj
v|vwhp/ zh uhihu wkh lqwhuhvwhg uhdghu wr wkh olwhudwxuh +vhh Nlp dqg Vdqwrphur +4<;;,/
Urfkhw +4<<5,/ Ghzdwulsrqw dqg Wluroh +4<<6,/ Jhkulj +4<<8/ 4<<9,/ dqg Eoxp +4<<<,/
Fdohp dqg Ure +4<<<,,1

616 Uhvroxwlrqv ri Edqn Idloxuh

Wkh uhvfxh srolflhv iru glvwuhvvhg edqnv duh dq lpsruwdqw wrro ri fulvhv pdqdjhphqw1 Gh0
vslwh lwv ghwulphqwdo h�hfwv rq h{ dqwh lqfhqwlyhv ri edqn rzqhuv/ h{ srvw lqwhuyhqwlrqv
duh uhodwlyho| iuhtxhqw1 Mxvw wr jlyh vrph h{dpsohv/ vlqfh wkh Hljkwlhv wkhuh kdyh iru lq0
vwdqfh ehhq edqn uhvfxhv lq Dujhqwlqd/ Lqgrqhvld/ Fkloh/ Wkdlodqg/ Vrxwk Nruhd/ Pdod|vld/
Yhqh}xhod/ Ph{lfr/ Mdsdq/ wkh F}hfk Uhsxeolf/ Ilqodqg/ Kxqjdu|/ Eud}lo/ Uxvvld/ Vzhghq
dqg wkh Xqlwhg Vwdwhv1

Jrrgkduw dqg Vfkrhqpdnhu +4<<6,/ edvhg rq d gdwd vhw ri 437 edqn idloxuhv lq 57 frxq0
wulhv vxjjhvw d fdwhjrul}dwlrq ri uhvroxwlrq phwkrgv1 Wkhvh lqvwuxphqwv fdq udqjh iurp
oltxlgdwlrq wr edqn vdohv +phujhuv,/ jryhuqphqw wdnhryhuv xqwlo rshq dvvlvwdqfh1 Wkh odw0
whu lv suredeo| wkh prvw vshfwdfxodu fdvh ri uhjxodwru| lqwhuyhqwlrq riwhq fdoohg d �edlo
rxw�1 H{ srvw uhvfxh rshudwlrqv duh xvxdoo| h{wuhpho| frvwo|1 Flwlqj d uhfhqw vwxg| e|
Fdsulr dqg Nolqjehlo +4<<<,/ Plvknlq +5333, uhsruwv d wdeoh olvwlqj wkh frvwv lq shufhqw
ri JGS ri uhvfxlqj edqnv lq wkh frxqwulhv hqxphudwhg deryh1 Wkhvh frvwv udqjh iurp 6
shufhqw lq wkh Xqlwhg Vwdwhv xs wr 88 shufhqw lq Dujhqwlqd1 Uhvfxh rshudwlrqv duh xvxdoo|
mxvwl�hg e| suhyhqwlqj fulvhv ri wkh hqwluh �qdqfldo v|vwhp h{ srvw/ ehfdxvh wkh edlohg0rxw
edqnv kdyh �v|vwhplf� lpsruwdqfh1 Djdlq khuh zh kdyh d fdvh ri uhjxodwru| lqwhuyhqwlrq
frqqhfwhg wr sureohpv ri v|vwhplf ulvnv1 Lq wkh vdph zd| dv zlwk fdslwdo dghtxdf| wkh
udwlrqdoh iru edlo0rxw srolflhv uhpdlqv frqwuryhuvldo1 Wkh fhqwudo lvvxhv wkdw dulvh khuh
duh lqfhqwlyh sureohpv1 Pruh vshfl�fdoo|/ edqn uhvfxhv duh dq h{ srvw lqvwuxphqw wkdw
ihhg edfn rq lqfhqwlyhv iru wdnlqj ulvnv h{ dqwh1 Lw kdv wkhuhiruh wr eh fkhfnhg krz wkhvh
lqfhqwlyhv �w wrjhwkhu zlwk lqvwuxphqwv vxfk dv fdslwdo dghtxdf| wkdw duh wdujhwhg wr h{
dqwh ulvn wdnlqj ehkdylru1

Wkhuh lv dq lpsruwdqw plfurhfrqrplf olwhudwxuh rq edqn idloxuh uhvroxwlrq edvhg rq wkh
wkhru| ri lqfrpsohwh frqwudfwv +Djklrq dqg Erowrq +4<<5,/ Ghzdwulsrqw dqg Wluroh +4<<6,/
Uhsxoor 4<<6,,/ zklfk zh zloo qrw glvfxvv khuh1 Djdlq wkh uhdvrq lv wkdw zh zdqw wr irfxv
rq sdshuv zklfk h{solflwo| glvfxvv prghov ri lqwhudfwlrq ehwzhhq khwhurjhqhrxv edqnv1 D
jrrg vxppdu| ri wkh pdlq uhvxowv ri wkh lqfrpsohwh frqwudfw dssurdfk wr edqn uhjxodwlrq
fdq eh irxqg lq Iuhl{dv dqg Urfkhw +4<<:,1

617 Edqn Vxshuylvlrq dqg Dvvhvvphqw ri Ulvn Pdqdjhphqw

Dq lpsruwdqw lqvwuxphqw ri edqnlqj uhjxodwlrq zklfk lv lq sodfh lq prvw frxqwulhv lv wkh
gluhfw vxshuylvlrq ri edqnv1 Uhjxodu rq0vlwh h{dplqdwlrqv duh xvhg wr prqlwru wkh edqnlqj
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v|vwhp dqg wr hqirufh uhjxodwlrqv vxfk dv fdslwdo dghtxdf|1 Lq uhfhqw wlphv vxshuylvruv
kdyh dovr lqfuhdvhg wkhlu dwwhqwlrq wr gluhfwo| dvvhvv wkh ulvn pdqdjhphqw surfhgxuhv
dqg wkh jhqhudo pdqdjhphqw surfhvv ri wkh edqn1 Wkh nh| txhvwlrq iurp wkh ylhzsrlqw
ri suhyhqwlqj v|vwhplf ulvn wkurxjk vxshuylvlrq lv/ zklfk lqirupdwlrq vkrxog vxshuylvruv
orrn dwB Grhv lw vx!fh wr dvvhvv lqvwlwxwlrq e| lqvwlwxwlrq rq d uhjxodu edvlv wr fdswxuh
gdqjhuv ri v|vwhplf ulvn lq wkh edqnlqj v|vwhpB

Lq wkh iroorzlqj glvfxvvlrq zh zdqw wr nhhs lq plqg doo ri wkhvh uhjxodwru| lqvwuxphqwv dqg
dvn rxuvhoyhv zkhwkhu wkh uhfhqw olwhudwxuh rq v|vwhplf ulvn fdq frqwulexwh wr wkh ghhshu
xqghuvwdqglqj dqg wkh fulwltxh ri wkhvh lqvwuxphqwv1 Lq wkh iroorzlqj zh zdqw wr uhylhz
vrph uhfhqw sdshuv zlwkrxw fodlplqj wr jlyh d frpsohwh vxuyh|143 Zh krsh krzhyhu wkdw
wkh glvfxvvlrq qhyhuwkhohvv jlyhv d uhdvrqdeoh slfwxuh derxw vrph ri wkh lpsruwdqw lvvxhv1

7 Prghov ri V|vwhplf Ulvn

714 Djjuhjdwh Ulvn dqg Klgghq V|vwhp H{srvxuh

Khoozlj +4<<8/ 4<<:/ 4<<;, kdv srlqwhg rxw wkdw fulvhv ri hqwluh edqnlqj v|vwhpv xvxdoo|
rffxu lq frqmxqfwlrq zlwk pdfurhfrqrplf vkrfnv/ olnh lqwhuhvw udwh dqg h{fkdqjh udwh
vkrfnv ru uhfhvvlrqv1 Wkhvh vkrfnv duh djjuhjdwh ulvnv dqg wkxv duh e| wkhlu yhu| qdwxuh
qrw glyhuvl�deoh1 Wkh rqo| zd| wkh edqnlqj v|vwhp fdq ghdo zlwk wkhvh nlqg ri ulvnv
lv wr hlwkhu olplw lwv djjuhjdwh h{srvxuh ru lqglylgxdo edqnv fdq sdvv wkh ulvnv rq wr
rwkhu sduwlhv zkr duh ehwwhu deoh wr ehdu wkhp1 Lq sulqflsoh/ wkhuh duh vhyhudo zd|v
krz djjuhjdwh ulvnv idfhg e| edqnv fdq eh sdvvhg rq wr rwkhu sduwlhv1 Dv revhuyhg e|
Khoozlj +4<<8, dqg Vwdxe +4<<;,/ wkh| fdq eh vkliwhg wr eruurzhuv/ wr ohqghuv ru wr wklug
sduwlhv1 Li wkh pdlq sureohp ri v|vwhplf ulvn lv vlpxowdqhrxv ghidxow ri pdq| lqvwlwxwlrqv/
wkhvh vwudwhjlhv zloo/ krzhyhu/ zrun rqo| sduwldoo|1 Dv srlqwhg rxw e| Khoozlj +4<<8/
4<<:/ 4<<;, wkh rqo| vxffhvvixo zd| iru edqnv wr uhgxfh wkh srvvlelolw| ri lqvroyhqf| lv
wr sdvv rq wkhvh ulvnv wr ghsrvlwruv/ ehfdxvh wkh edqn*v ghsrvlw reoljdwlrqv duh wkhq wlhg
wr lwv uhwxuq144 Wkh rwkhu vwudwhjlhv zloo rqo| eh sduwldoo| vxffhvvixo ehfdxvh wkh edqn
zloo mxvw vxevwlwxwh iru lqvwdqfh lwv lqwhuhvw udwh ulvn e| d fuhglw ulvn1 Dv srlqwhg rxw
e| Khoozlj +4<<7/ 4<<:, gh idfwr djjuhjdwh ulvnv lq edqnlqj duh qrw vkliwhg wr ghsrvlwruv1
Wkh ghsrvlw frqwudfw lv ghpdqgdeoh dqg grhv qrw lqfoxgh fodxvhv iru pdfurhfrqrplf ulvnv/
vxfk dv lqwhuhvw ri h{fkdqjh udwh ulvn= Lw lv qrq0frqwlqjhqw dqg pdnhv edqnv yxoqhudeoh wr
djjuhjdwh vkrfnv1 Khoozlj +4<<7/ 4<<:, srlqwv rxw wkdw wklv idfw lv gl!fxow wr xqghuvwdqg
wkhruhwlfdoo|1 Lq d oltxlglw| lqvxudqfh prgho zlwk whfkqrorjlfdoo| lqgxfhg lqwhuhvw udwh

43Krzhyhu/ rqfh wkh sdshuv rq edqn uxqv lq wkh wudglwlrq ri wkh Eu|dqw0 Gldprqg dqg G|eylj prgho
duh wdnhq rxw ri wkh slfwxuh wkh olwhudwxuh rq v|vwhplf ulvn dqg edqnlqj uhjxodwlrq vhhpv |hw wr eh vwloo
udwkhu vpdoo dqg iudjphqwhg wkrxjk wkh olwhudwxuh kdv ehhq ghyhorslqj h{wuhpho| udslgo| lq wkh odvw wzr
|hduv1 +Vhh Gh Edqgw dqg Kduwpdqq +5333,,1

44Khoozlj +4<<8,/ s1 :5< srlqwv rxw= �wr eh vxuh/ wkh ghsrvlwruv zloo uhtxluh d ulvn suhplxp iru wkh ulvn
kh dvvxphv1 Krzhyhu/ jlyhq wkh uhdo dvvhwv wkdw duh �qdqfhg dqg jlyhq wkh ulvnv lqkhuhqw lq wkhvh dvvhwv/
wkhvh ulvnv kdyh wr eh eruqh dq|zd|/ dqg zkrhyhu ehduv wkhp zloo uhtxluh d ulvn suhplxp1 Wkhuh lv qr
sulru suhvxpswlrq wkdw wkh ulvn suhplxp uhtxluhg e| ghsrvlwruv zloo eh odujhu wkdq wkh ulvn suhplxp
ghpdqghg e| dq|erg| hovh/ lq sduwlfxodu d vkduhkroghu1 �
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ulvn/ kh ghprqvwudwhv +Khoozlj +4<<7,, wkdw dq rswlpdo ulvn vkdulqj duudqjhphqw uhtxluhv
wkdw wkh ghsrvlw frqwudfw vshfl�hv wkdw lpsdwlhqw frqvxphuv ehdu sduw ri wkh hfrqrplhv
lqwhuhvw udwh ulvn1 Zkdw lv revhuyhg lqvwhdg lv wkdw edqnv wu| wr sdvv lqwhuhvw udwh ulvn
rq wr wklug sduwlhv yld ghulydwlyh frqwudfwv1 D w|slfdo h{dpsoh lv wkh iuhtxhqwo| xvhg
lqvwuxphqw ri dq lqwhuhvw udwh vzds1 Krzhyhu/ dv srlqwhg rxw e| Khoozlj +4<<:, dqg
Vwdxe +4<<;,/ dq lqwhuhvw udwh vzds fuhdwhv d pxwxdo fuhglw h{srvxuh ehwzhhq wkh sduwlhv
dqg fduulhv d ghidxow ulvn1 Wklv frxqwhusduw| ulvn lv fruuhodwhg zlwk wkh lqwhuhvw udwh ulvn
zklfk zdv lqwhqghg wr eh sdvvhg rq1 Wkh lqwhuhvw udwh vzds rqo| sduwldoo| doorzv wr sdvv
rq lqwhuhvw udwh ulvn vlqfh gxh wr wkh fruuhodwlrq sureohp wkh ulvn frphv edfn wr wkh edqn
lq irup ri d fuhglw ulvn1 Vlqfh wkh edqn xvxdoo| grhvq*w nqrz lwv frxqwhusduwlh*v srvlwlrq
dqg wkh srvlwlrq ri wkh frqwhusduwlhv ri wkh frxqwhusduw| hwf1/ wkh edqn pd| eh sduw ri d
fdvfdgh lq zklfk fuhglw ulvnv duh kljko| fruuhodwhg/ zlwkrxw ehlqj dzduh ri lw1

D vlplodu sureohp rffxuv li d grphvwlf edqn eruurzv lq iruhljq fxuuhqf| dqg ohqgv lq wklv
fxuuhqf| wr grphvwlf �upv wr holplqdwh fxuuhqf| ulvn1 Krzhyhu/ rqfh d ghydoxdwlrq ri wkh
krph fxuuhqf| kdv wdnhq sodfh wkh �upv wr zklfk wkh edqn kdv ohqw pd| kdyh lqvx!flhqw
iruhljq fxuuhqf| lqfrph wr vhuylfh wkhlu ghew1 Wklv kdsshqhg iru lqvwdqfh gxulqj wkh
Dvldq edqnlqj fulvhv lq 4<<:/ diwhu wkh grphvwlf fxuuhqflhv vdz d ghydoxdwlrq djdlqvw wkh
groodu1

Wkh edvlf srlqw lq Khoozljv dujxphqw lv wkdw djjuhjdwh ulvnv eruqh e| wkh edqnlqj vhfwru
vwd| zlwklq wkh v|vwhp dv v|vwhplf ulvn ri fkdlq uhdfwlrqv ri ghidxow wuljjhuhg e| pxwxdo
fuhglw h{srvxuhv1

Wdnlqj wkh yxoqhudelolw| ri wkh edqnlqj v|vwhp wr pdfurhfrqrplf vkrfnv wr wkh fhqwhu
ri wkh ghedwh derxw v|vwhplf ulvn kdv lpsolfdwlrqv iru edqnlqj vxshuylvlrq1 Jlyhq wkdw
djjuhjdwh ulvnv duh qrw sdvvhg rq wr ghsrvlwruv e| wkh edqnlqj v|vwhp doo wkdw fdq eh
grqh lq sulqflsoh lv wr olplw wkh h{srvxuh ri wkh hqwluh v|vwhp wr djjuhjdwh ulvnv1 Lq wkh
oljkw ri wkhvh dujxphqwv d vxshuylvru| sudfwlfh wkdw surfhhgv edqn e| edqn lv  dzhg
ehfdxvh lw idlov lq wklv zd| wr ghwhfw wkh ulvn srvlwlrq ri wkh edqnlqj v|vwhp dv d zkroh1
Wr xqfryhu wkhvh klgghq djjuhjdwh h{srvxuhv vrph srrolqj ri uhohydqw lqirupdwlrq zrxog
kdyh wr eh surylghg/ zklfk lv dw wkh prphqw qrw dydlodeoh1 Dv srlqwhg rxw e| Vwdxe
+4<<;, wkh frqwudfwxdo reoljdwlrqv ehwzhhq edqnv/ zklfk duh kljko| uhohydqw wr klgghq
djjuhjdwh h{srvxuh/ duh RWF ghulydwlyh dqg prqh| pdunhw wudqvdfwlrqv/ zklfk duh r�
wkh edqnv*v edodqfh vkhhw1 D uhjxodwru zlwk d v|vwhpv shuvshfwlyh zrxog qrw hqwluho|
frqfhqwudwh rq wkh vxshuylvlrq ri vlqjoh lqvwlwxwlrqv exw kh zrxog zdqw wr nqrz wkh h{0
srvxuh ri wkh edqnlqj v|vwhp dv d zkroh1 Wkhruhwlfdoo| lw lv fohdu wkdw lqirupdwlrq wkdw
frqyh|v wkh h{srvxuh ri wkh v|vwhp fdq qrw eh rewdlqhg iurp wkh vxshuylvlrq ri vlqjoh
lqvwlwxwlrqv zlwkrxw nqrzlqj wkhlu pxwxdo h{srvxuhv1 Dq h{wuhph h{dpsoh/ looxvwudwlqj
wklv srlqw zlwk d fdvh ri pdwxulw| wudqvirupdwlrq lv jlyhq e| Khoozlj +4<<8/ 4<<:,= �111frq0
vlghu dq lqvwlwxwlrq wkdw �qdqfhv lwvhoi e| lvvxlqj �{hg0lqwhuhvw vhfxulwlhv zlwk d pdwxulw|
ri ? prqwkv dqg wkdw lqyhvwv lq �{hg0lqwhuhvw udwh vhfxulwlhv zlwk d pdwxulw| ri ? n �
prqwkv1 Rq wkh idfh ri lw/ pdwxulw| wudqvirupdwlrq lv vpdoo/ dqg lqwhuhvw ulvn h{srvxuh
lv plqlpdo1 Vxssrvh krzhyhu wkdw zh kdyh e.b vxfk lqvwlwxwlrqv1 Wkhvh lqvwlwxwlrqv pd|
eh wudqviruplqj d rqh0prqwk ghsrvlw lqwr d iruw| |hdu �{hg0lqwhuhvw udwh pruwjdjh/ zlwk
vljql�fdqw lqwhuhvw udwh ulvn h{srvxuh ri wkh v|vwhp dv d zkroh1 Wkh lqwhuhvw udwh ulvn h{0
srvxuh ri wkh v|vwhp dv d zkroh lv qrw ylvleoh wr wkh lqglylgxdo lqvwlwxwlrq xqohvv lw nqrzv
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wkdw lw lv exw dq hohphqw ri d fdvfdgh dqg wkdw fuhglw ulvnv lq wkh fdvfdgh duh fruuhodwhg1�

Wkh sureohp ri klgghq djjuhjdwh ulvn h{srvxuh/ glvfxvvhg lq Khoozlj dqg Vwdxe/ lv fhu0
wdlqo| d kljko| uhohydqw rqh iru wkh sureohp ri v|vwhplf ulvn1 Vrph ri wkh uhfhqw edqnlqj
fulvhv/ iru lqvwdqfh lq Vfdqglqdyld dqg lq Vzlw}huodqg ru wkh edqnlqj fulvhv lq Dvld doo
vkrzhg hohphqwv ri wklv skhqrphqrq +vhh Grz 5333,1 Wkrxjk wkhuh grhv qrw h{lvw d iru0
pdo prgho |hw/ doorzlqj d pruh suhflvh glvfxvvlrq ri wkh sureohp/ wkh dujxphqw kdv gluhfw
lpsolfdwlrqv iru wkh fxuuhqw sudfwlfh ri edqnlqj vxshuylvlrq1 Vxshuylvlrq wkdw lv deoh wr
ghwhfw klgghq djjuhjdwh h{srvxuh pxvw idfh d pdmru uhrulhqwdwlrq iurp d sudfwlfh wkdw
surfhhgv lqvwlwxwlrq e| lqvwlwxwlrq wr d v|vwhp shuvshfwlyh1 Zkdw wklv sudfwlfdoo| phdqv
lq whupv ri uhsruwlqj dqg phdvxuhphqw uhpdlqv xs wr qrz dq lpsruwdqw rshq lvvxh1 Krz
lw fdq eh ghflghg zkdw dprxqw ri djjuhjdwh h{srvxuh d vrflhw| lv zloolqj wr wdnh 0 jlyhq
djjuhjdwh h{srvxuh frxog eh phdvxuhg lq d phdqlqjixo zd| 0 lv dq hyhq pruh gl!fxow
sureohp1

Wkhuh duh dovr vrph lvvxhv uhodwhg wr wkh djjuhjdwh h{srvxuh sureohp/ zklfk duh gl!fxow
wr dgguhvv1 Frqfhswxdoo| lw lv fohdu zkdw dq djjuhjdwh ulvn lv1 Sudfwlfdoo| wklv lv d
txhvwlrq zklfk lv pxfk kdughu wr ghflgh lq d fohdufxw zd|1 Wkh txhvwlrq zkdw duh uhohydqw
djjuhjdwh ulvnv iru edqnv fdq rqo| eh ghflghg hpsulfdoo|145 Dqrwkhu sureohp lv pruh
ixqgdphqwdo1 Lw lv qrw fohdu krz wr ghflgh derxw d sduhwr rswlpdo djjuhjdwh h{srvxuh
ri wkh edqnlqj v|vwhp1 Wkh olwhudwxuh rq lqwhuphgldwlrq +vhh Iuhl{dv dqg Urfkhw/ fksw1
4, vkrzv wkdw iulfwlrqv kdyh wr eh dgghg wr wkh vwdqgdug jhqhudo htxloleulxp prgho wr
h{sodlq wkh hfrqrplf uroh ri lqwhuphgldwlrq1 Wkxv lq dq| prgho ri lqwhuphgldwlrq zh duh
iurp wkh rxwvhw lq d vhfrqg ehvw zruog/ zkhuh zhoiduh dqdo|vlv lv gl!fxow1 Ixuwkhupruh
uhodwlyho| olwwoh surjuhvv kdv ehhq pdgh vr idu lq hpehgglqj edqnlqj prghov lqwr d jhqhudo
htxloleulxp iudphzrun wkdw fdq eh xvhg iru frqgxfwlqj vxfk d zhoiduh dqdo|vlv1

715 Lqfhqwlyh Sureohpv dqg V|vwhplf Ulvn

Wkh lghd wkdw fdslwdo vwuxfwxuh fdq kdyh vxevwdqwldo h�hfwv rq ulvn wdnlqj ehkdylru kdv
ehhq dqdo|}hg iuhtxhqwo| lq wkh prghuq wkhru| rq frusrudwh �qdqfh +vhh Plojurp dqg
Urehuwv 4<<5,1 Zh kdyh douhdg| glvfxvvhg wkh lqfhqwlyh h�hfwv ri fdslwdo vwuxfwxuh1 E|
olplwhg oldelolw|/ htxlw| kdv dq rswlrq fkdudfwhu1 Lw ehfrphv pruh ydoxdeoh/ zkhq wkh
xqghuo|lqj dvvhw 0 wkh ydoxh ri wkh �up 0 ehfrphv pruh yrodwloh +Phuwrq +4<:7,,1 Wkh
lqfhqwlyh h�hfwv ri vxfk ulvn vkliwv duh sduwlfxoduo| vwurqj lq edqnlqj ehfdxvh edqnv kdyh
d fdslwdo vwuxfwxuh frqvlvwlqj odujho| ri ghew1 Prvw sdshuv dqdo|}lqj ulvn vkliwlqj lqfhq0
wlyhv duh qrw ghdolqj zlwk edqnlqj v|vwhpv exw udwkhu zlwk wkh sduwldo dqdo|vlv ri vlqjoh
lqvwlwxwlrqv1 +Vhh Ghzdwulsrqw dqg Wluroh +4<<6,/ Eoxp +4<<<,,1

Dfkdu|d +5334, dgguhvvhv wkh v|vwhplf sureohpv wkdw dulvh iurp ulvn vkliwlqj lqfhqwlyhv lq
d edqnlqj v|vwhp1 Ohdylqj lqwhuedqn uhodwlrqv dvlgh Dfkdu|d dqdo|vhv lqfhqwlyh sureohpv
ohdglqj edqnv wr lqyhvw lqwr fruuhodwhg dvvhwv/ wkhuhe| wdnlqj h{fhvvlyh ulvnv1 �H{fhvvlyh�
ulvnv phdqv pruh wkdq d Sduhwr rswlpdo doorfdwlrq zrxog uhtxluh/ wdnlqj lqwr dffrxqw wkh
lqwhuhvw ri ghsrvlwruv dv zhoo dv wkh vrfldo frvwv ri �qdqfldo glvwuhvv1 Kh dssolhv wklv prgho

45L kdyh wr wkdqn Exundug Udxqlj iru srlqwlqj wklv sureohp rxw wr ph1
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wr dvvhvv fxuuhqw uhjxodwlrq phdvxuhv/ prvw lpsruwdqwo| wkh ghvljq ri uhvfxh srolflhv dqg
fdslwdo dghtxdf|1 Frqwudu| wr wkh suhylrxv sdshuv zklfk kdyh ehhq irfxvvhg rq sureohpv
ri ulvnv wkdw duh xqglyhuvl�deoh/ Dfkdu|d dwwhpswv wr srlqw lqfhqwlyhv ri edqnv wr wdnh
fruuhodwhg ulvnv rq wkh dvvhw vlgh wkdw frxog eh ehwwhu glyhuvl�hg li doo vrfldo frvwv zhuh
surshuo| dffrxqwhg iru1 Vr wkh fruuhodwlrq sureohp glvfxvvhg khuh lv txlwh gl�huhqw lq
qdwxuh iurp wkh fruuhodwlrq sureohp glvfxvvhg lq Khoozlj dqg Vwdxe1

Dfkdu|d*v prgho lv edvhg rq d frpelqdwlrq ri ulvn vkliwlqj lqfhqwlyhv dqg h{whuqdolwlhv ri
edqn idloxuhv1 D pdmru lqvljkw frphv iurp wkh revhuydwlrq wkdw/ rqfh h{whuqdolwlhv iurp
edqn idloxuhv duh wdnhq lqwr dffrxqw/ ulvn vkliwlqj pd| qrw rqo| rffxu dw wkh ohyho ri d
vlqjoh lqvwlwxwlrq exw dovr dw d froohfwlyh ohyho1 Kh dujxhv wkdw/ lq wkh idfh ri froohfwlyh ulvn
vkliwlqj lqfhqwlyhv/ wudglwlrqdo lqvwuxphqwv ri edqnlqj uhjxodwlrq duh wrr p|rslf ehfdxvh
wkh| idlo wr fruuhfwo| lqwhuqdol}h doo wkh uhohydqw h{whuqdo h�hfwv1

Wkh prgho dqdo|}hv d edqnlqj v|vwhp frqvlvwlqj ri wzr edqnv zklfk duh lq exvlqhvv iru
wzr shulrgv1 Edqnv fdq lvvxh vwdqgdug ghsrvlw frqwudfwv/ zklfk wkh| fdq lqyhvw lqwr d vdih
dqg d ulvn| dvvhw146 Wkh edqnv fdq dovr ghflgh lq zklfk lqgxvwu| wkh| zdqw wr xqghuwdnh
wkhlu ulvn| lqyhvwphqw1 Wkhlu fkrlfh ri lqgxvwu| hqgrjhqrxvo| ghwhuplqhv wkh mrlqw idloxuh
suredelolw| ri wkhlu lqyhvwphqw1 Wkh prgho srvwxodwhv wzr h�hfwv uhvxowlqj iurp wkh idloxuh
ri d edqn1 D edqn idloxuh diwhu wkh �uvw shulrg uhgxfhv wkh djjuhjdwh vxsso| ri ghsrvlwv
dydlodeoh dw wkh ehjlqqlqj ri wkh qh{w shulrg ehfdxvh d vxuylylqj edqn fdq rqo| dftxluh
d iudfwlrq ri ghsrvlwruv iurp wkh idlolqj edqn1 Wklv uhgxfhv wkh sur�wdelolw| ri vxuylylqj
edqnv wkurxjk dq lqfuhdvh lq wkh pdunhw fohdulqj lqwhuhvw udwh1 Wkhuh lv dovr d srvlwlyh
h{whuqdolw| ehfdxvh ri vfdoh h�hfwv rq vxuylylqj edqnv wkdw uhvxow iurp wkh dftxlvlwlrq ri
ghsrvlwruv dqg ohqglqj idflolwlhv iurp wkh idlohg edqn1

Zkhq wkh qhjdwlyh h{whuqdolw| grplqdwhv/ edqnv kdyh dq lqfhqwlyh wr fkrrvh wkhlu ulvn|
lqyhvwphqw lq wkh vdph lqgxvwu| vxfk dv wr vxuylyh ru wr idlo wrjhwkhu1 Dfkdu|d fdoov wklv
frqvwhoodwlrq ri lqfhqwlyhv froohfwlyh ulvn vkliwlqj1 Wkh frqvhtxhqfh lv wkdw edqnv zkr krog
kljko| fruuhodwhg dvvhwv kdyh d kljk suredelolw| ri mrlqw ghidxow1 Qhjdwlyh h{whuqdolwlhv
dqg wkxv wkh lqfhqwlyhv wr wdnh fruuhodwhg lqyhvwphqwv duh sduwlfxoduo| kljk/ zkhq edqn
ghidxow kdv d vxevwdqwldo h�hfw rq djjuhjdwh lqyhvwphqw/ l1h1 zkhq wkh idlolqj edqn lv elj/
ru zkhq lw lv xqltxh vr wkdw kdugo| dq| ri wkh iruphu ghsrvlwruv duh deoh wr pljudwh wr wkh
vxuylylqj edqn ru zkhq wkh vxuylylqj edqnv fdq qrw sur�w iurp ryhuwdnlqj wkh idflolwlhv
ri wkh idlohg edqn1

Wkh froohfwlyh ulvn vkliwlqj htxloleulxp lv frpsduhg zlwk d sodqqhu vroxwlrq1 D sodqqhu
zkr htxdoo| zhljkwv wkh ehqh�wv ri edqn rzqhuv dqg ghsrvlwruv dqg wdnhv lqwr dffrxqw
rwkhu vrfldo frvwv ri �qdqfldo glvwuhvv zrxog fduh wr dyrlg lqglylgxdo dv zhoo dv froohfwlyh
ulvn vkliwlqj1 Kh zrxog wkhuhiruh slfn d orzhu ulvn ohyho iru lqglylgxdo edqn lqyhvwphqwv
dqg dw wkh vdph wlph fduh iru d glyhuvl�fdwlrq ri ulvn| lqyhvwphqwv dfurvv lqgxvwulhv wr
dyrlg fruuhodwhg h{srvxuhv1

Wkh prvw lpsruwdqw frqvhtxhqfh ri wklv dqdo|vlv iru uhjxodwlrq lv wkdw d uhjxodwru udwkhu
wkdq orrnlqj dw wkh �vdihw| dqg vrxqgqhvv� ri hdfk lqvwlwxwlrq lqglylgxdoo| kh kdv wr
wdnh d v|vwhp shuvshfwlyh1 Lw kdv wr eh xqghuvwrrg wkdw edqnv zloo froohfwlyho| uhdfw

46Wkh lqwhuphgldwlrq uroh ri edqnv lv srvwxodwhg lq wklv prgho dqg qrw hqgrjhqrxvo| ghulyhg1
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wr dq| phdvxuh ri uhjxodwlrqv dqg wkdw wklv froohfwlyh dfwlrq zloo ghwhuplqh zkhwkhu ru
qrw v|vwhplf ulvn lv plwljdwhg1 Dfkdu|d*v dssolhv wkhvh lqvljkwv wr wkh glvfxvvlrq ri wzr
uhjxodwru| lqvwuxphqwv= Forvxuh srolflhv dqg fdslwdo dghtxdf|1

Forvxuh srolflhv duh prghoohg dv edlo rxwv ri idlohg edqnv zlwk d gloxwlrq ri wkh rzqhu*v
htxlw| fodlp lq wkh edqn1 Wklv gloxwlrq lv ghvfulehg e| d iruehdudqfh sdudphwhu1 Wkh
ohyho ri iruehdudqfh fdq eh xvhg wr lq xhqfh wkh qhjdwlyh lqfhqwlyhv rq lqglylgxdo h{ dqwh
ulvn wdnlqj ehkdylru1 Iruehdudqfh vkrxog/ krzhyhu/ dovr eh xvhg wr sxqlvk edqnv xsrq
mrlqw idloxuh1 Wr pdnh vxfk d froohfwlyh forvxuh srolf| fuhgleoh/ Dfkdu|d vxjjhvwv d edqn
vdohv phfkdqlvp wkdw uhzdugv edqnv wkdw vxuylyh zkloh rwkhu edqnv idlo1

Fdslwdo dghtxdf| fdq dovr eh xvhg wr lq xhqfh ulvn wdnlqj ehkdylru1 Krzhyhu/ dv lq wkh
fdvh ri uhvfxh srolflhv/ wkh suhvhqfh ri froohfwlyh ulvn vkliwlqj lqfhqwlyhv fdoov iru d fdslwdo
dghtxdf| uhjxodwlrq wkdw lv qrw rqo| wdnlqj lqwr dffrxqw wkh lqglylgxdo ulvnv wdnhq e| wkh
edqn exw dovr wkh fruuhodwlrq ri edqnv* dvvhwv zlwk wkh dvvhwv ri rwkhu edqnv lq wkh v|vwhp1
Dfkdu|d vkrzv wkdw lqglylgxdo fdslwdo dghtxdf| uhjxodwlrq/ dv lw lv sudfwlfhg xqghu wkh
ELV uhtxluhphqwv/ pd| uhgxfh lqglylgxdo idloxuh ulvnv exw ohdyhv froohfwlyh ulvn vkliwlqj
lqfhqwlyhv xqd�hfwhg1

Lq vxppdu| Dfkdu|d*v wkhru| h{sodlqv v|vwhplf ulvn dv dq lqfhqwlyh sureohp ri froohfwlyh
ulvn wdnlqj lq d edqnlqj v|vwhp1 H{whuqdolwlhv dqg wkh h{rjhqrxv uhvwulfwlrq wkdw ulvn|
lqyhvwphqw fdq eh pdgh lq rqo| rqh lqgxvwu|/ ohdg wr vlwxdwlrqv zkhuh edqnv wdnh srvlwlrqv
rq wkh dvvhw vlgh/ wkdw ohdg wr d frqfhqwudwlrq ri ulvnv wkdw frxog lq sulqflsoh eh ehwwhu
glyhuvl�hg1 Wkhuhiruh/ wklv dqdo|vlv devwudfwv dzd| iurp grplqr dqg lqirupdwlrq h�hfwv
dqg dovr grhv qrw glvfxvv wkh v|vwhp h{srvxuh wrzdugv djjuhjdwh ulvnv dqdo|}hg lq Khoozlj
+4<<:, dqg Vwdxe +4<<;,1

Dq hduolhu sdshu/ zklfk glvfxvvhv v|vwhplf ulvn iurp wkh shuvshfwlyh ri lqfhqwlyh dqg
frqwudfw wkhru|/ lv Urfkhw dqg Wluroh +4<<9,1 Wkhvh dxwkruv frqfhqwudwh rq wkh uroh ri
lqwhuedqn pdunhwv lq doorfdwlqj oltxlglw|1 Lq sudfwlfh/ vkruw whup oltxlglw| pdqdjhphqw
lq wkhvh pdunhwv ohdgv wr vxevwdqwldo xqfroodwhudol}hg h{srvxuhv1 Wklv fuhdwhv d ulvn wkdw
wkh ghidxow ri rqh lqvwlwxwlrq lq wkh v|vwhp pd| wuljjhu d vhulhv ri rwkhu ghidxowv1

Wkh edvlf k|srwkhvlv lv wkdw lqwhuedqn pdunhwv frqiurqw uhjxodwruv zlwk d wudgh r�1 Rq
wkh rqh kdqg kh frxog holplqdwh v|vwhplf ulvn lq wkh lqwhuedqn pdunhw dowrjhwkhu e|
fhqwudol}lqj oltxlglw| pdqdjhphqw dw wkh fhqwudo edqn/ zkr dfwv dv d frxqwhusduw| wr
doo wudqvdfwlrqv dqg jxdudqwhhv wkh �qdolw| ri sd|phqwv1 Rq wkh rwkhu kdqg e| grlqj
vr d uhjxodwru jlyhv dzd| dq lqfhqwlyh h�hfw wkdw lv lqkhuhqw lq ghfhqwudol}hg lqwhuedqn
pdunhwv1 Lw lv wkh prqlwrulqj lqfhqwlyhv ri edqnv zkr krog pxwxdo fuhglw h{srvxuhv1 Wkxv
wkh pdlq dvshfw glvfxvvhg lq Urfkhw dqg Wluroh +4<<9, lv d wkhruhwlfdo dujxphqw irfxvvlqj
rq wkh lqfhqwlyh h�hfwv ri shhu prqlwrulqj lq d ghfhqwudol}hg lqwhuedqn v|vwhp1 Wkh pdlq
dvshfw uhohydqw wr uhjxodwlrq zlwklq wklv wkhruhwlfdo iudphzrun lv d glvfxvvlrq ri rswlpdo
uhvfxh srolflhv iru glvwuhvvhg lqvwlwxwlrqv e| d fhqwudo edqn wkdw wdnh dgydqwdjh ri wkh
lqfhqwlyh h�hfwv ri shhu prqlwrulqj lq dq lqwhuedqn v|vwhp1

Wluroh dqg Urfkhw +4<<9, duh edvlfdoo| frqfhuqhg zlwk wkh plvdoljqphqw ri lqfhqwlyhv ri
edqn pdqdjhuv dqg ghsrvlwruv1 Wkh edqn pdqdjhphqw lq fkdujh ri �qdqflqj lqyhvwphqw
surmhfwv kdv sulydwh ehqh�wv iurp vklunlqj rq wkhlu gxw| wr vhohfw wkh ehvw lqyhvwphqw
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surmhfwv dqg wkhuhiruh duh eldvhg wrzdugv fkrrvlqj surmhfwv zlwk d uhodwlyho| kljk sure0
delolw| ri idloxuh1 Wkh lqyhvwphqw sureohp ri wkh edqn pdqdjhuv lv frpsolfdwhg e| wkh
idfw wkdw ehwzhhq wkh lqyhvwphqw gdwh dqg wkh pdwxulw| gdwh ri wkh surmhfw d udqgrp
oltxlglw| vkrfn kdv wr eh dffrpprgdwhg wr fduu| rq zlwk wkh surmhfw lqlwldoo| fkrvhq1
Wkh dxwkruv glvfxvv dq rswlpdo frqwudfwxdo vroxwlrq wr vroyh wklv lqfhqwlyh sureohp1 Wkh
edvlf ihdwxuh ri dq rswlpdo lqfhqwlyh frqwudfw lv wkdw wkh lqfhqwlyh frvwv wr prwlydwh wkh
pdqdjhuv gulyhv d zhgjh ehwzhhq wkh ydoxh ri h{whuqdo fodlpv rq wkh edqn*v surmhfwv dqg
wkh lwv ixoo ydoxh1 Wkh ydoxh ri h{whuqdo fodlpv rq wkh edqn lv vwulfwo| vpdoohu wkdq wkh
ixoo ydoxh ri wkh surmhfw1 Wkxv/ wkhuh lv d qhhg wr krdug oltxlg uhvhuyhv wr zlwkvwdqg wkh
vkrfn lq wkh lqwhulp shulrg lq dq| lqfhqwlyh frpsdwleoh/ Sduhwr rswlpdo doorfdwlrq1 Wkh
zhgjh ehwzhhq wkh ydoxh ri h{whuqdo fodlpv dqg wkh rxwvlgh ydoxh pdnhv lw lpsrvvleoh iru
edqnv wr dwwhqxdwh wkh oltxlglw| vkrfn e| ohyhudjlqj xs1 Lq wklv iudphzrun srvvlelolwlhv wr
uhgxfh wkh sulydwh ehqh�wv ri edqn pdqdjhuv iurp prudo kd}dug uhgxfhv lqfhqwlyh frvwv
dqg wkhuhiruh wkh qhhg wr krdug oltxlg uhvhuyhv1

Wkdw wklv ixqfwlrq ri uhgxflqj lqfhqwlyh frvwv fdq eh ixo�oohg e| dq lqwhuedqn pdunhw zlwk
pxwxdo fuhglw h{srvxuhv lv wkhq looxvwudwhg lq wkh frqwh{w ri dq h{dpsoh ri d eruurzlqj
edqn vxshuylvlqj d ohqglqj edqn1 Wkh dxwkruv vkrz wkdw doorzlqj edqnv wr prqlwru hdfk
rwkhu dqg dw wkh vdph wlph h{srvlqj wkhp wr hdfk rwkhu*v oltxlglw| vkrfnv hqkdqfhv wkhlu
prqlwrulqj lqfhqwlyhv1 Wklv lv edvlfdoo| wkh lqwxlwlrq derxw wkh ehqh�wv ri d ghfhqwudol}hg
lqwhuedqn pdunhw1

Lq wkh iudphzrun ri wklv h{dpsoh lpsolfdwlrqv iru rswlpdo uhvfxh srolflhv duh lqyhvwljdwhg1
Lq vxppdu|/ wkh| jhw wkuhh pdlq frqfoxvlrqv= Iluvw wkh| dujxh wkdw wkh phuh idfw wkdw
rwkhu edqnv duh h{srvhg wr d idlolqj edqn grhv qrw mxvwli| wkh lqwhuyhqwlrq wr edlo rxw wkh
edqn lq glvwuhvv1 Wr nhhs xs prqlwrulqj lqfhqwlyhv lw pljkw eh ehwwhu wr ohw wkh eruurzlqj
edqn idlo zkloh gluhfwo| khoslqj wkh xqlqvxuhg ghsrvlwruv1 Vhfrqg wkh vlpsoh vwuxfwxuh ri
wkh prgho doorzv d glvwlqfwlrq ehwzhhq vroyhqf| dqg oltxlglw|/ zklfk lv kdugo| srvvleoh lq
sudfwlfh1 Wkhuhiruh lw fdq kdsshq wkdw dq rswlpdo phfkdqlvp zrxog uhtxluh wr forvh d
edqn wkdw lv vroyhqw exw looltxlg1 Lq wklv fdvh wkh forvxuh ghflvlrq fdq qrw eh pdgh fuhgleoh
dqg wkhq lw pljkw eh rswlpdo wr kdyh qr lqwhuedqn uhodwlrqv exw udwkhu vrph irup ri d
fhqwudol}hg oltxlglw| pdqdjhphqw iru wkh edqnlqj lqgxvwu|1 Wklug wkh dxwkruv dujxh wkdw
lq wkh fdvh ri prqlwrulqj vslooryhuv gxh wr hfrqrplhv ri vfrsh ehwzhhq frpphufldo dqg
lqwhuedqn dfwlylwlhv rswlpdo forvxuh ghflvlrqv pd| eh lqwhuuhodwhg1

Wkh prvw suryrfdwlyh frqfoxvlrq lv shukdsv/ wkdw uhjxodwruv vkrxog vrphwlphv forvh vro0
yhqw edqnv li wkh| kdyh vxevwdqwldo prqlwrulqj uhvsrqvlelolw| exw glgq*w gholyhu1 Wkxv
lq d vlplodu pdqqhu dv Dfkdu|d/ exw iru gl�huhqw uhdvrqv/ wkhvh dxwkruv vxssruw d frq0
wlqjhqw uhvfxh srolf|1 Surylghg ohqghuv fdq eh pdgh dffrxqwdeoh iru srru prqlwrulqj/
wkh dqdo|vlv dovr kdv vrph lpsolfdwlrqv iru fdslwdo dghtxdf| wkdw vkrxog eh lpsrvhg rq
lqwhuedqn ohqglqj1 Li prqlwrulqj fdq eh dvvhvvhg/ wkh dxwkruv vxjjhvw wr frxqw vrph ri
wkh lqwhuedqn oldelolwlhv dv uhjxodwru| fdslwdo1 Wkh dqdo|vlv vkrzv wkdw rqfh wkh v|vwhp
lqwhudfwlrq lv wdnhq vhulrxvo| lqwr dffrxqw lw ehfrphv fohdu wkdw doo wkh edqnv lq wkh v|vwhp
zloo froohfwlyho| uhdfw wr d jlyhq uhjxodwlrq1 Wklv dvshfw fdq qrw eh wdnhq lqwr dffrxqw e|
dq dqdo|vhv wkdw lv edvhg rq wkh sduwldo ylhzsrlqw ri d vlqjoh edqn1
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716 Frruglqdwlrq Sureohpv

D fhqwudo wrslf lq wkh olwhudwxuh rq v|vwhplf ulvn lv wkh lghd wkdw frruglqdwlrq idloxuh lq d
oltxlglw| fulvhv frxog ohdg wr ghidxow ri vroyhqw lqvwlwxwlrqv srvvleo| sursdjdwlqj wkurxjk
wkh qhwzrun ri fuhglw h{srvxuhv1 Wkh hvwdeolvkphqw ri lqvwlwxwlrqv vxfk dv d �ohqghu ri
odvw uhvruw� wkdw duh deoh wr suhyhqw vxfk zdvwhixo v|vwhplf fulvhv kdyh ehhq glvfxvvhg
douhdg| lq wkh 4<wk fhqwxu|1 +vhh Kxpskhu|/ +4<:8,,1 Ri frxuvh/ wkh wkhru| ri hphujhqf|
ohqglqj wr lqvwlwxwlrqv wkdw duh vroyhqw exw looltxlg udlvhv d qxpehu ri gl!fxow txhvwlrqv1
Wkhvh sureohpv duh srlqwhg rxw e| Vwdxe +4<<;,1 Vrph irup ri pdunhw lpshuihfwlrq lv
qhhghg iru vxfk d glvwlqfwlrq wr pdnh vhqvh1 Lq d zruog ri shuihfw fuhglw pdunhwv dq
looltxlg edqn wkdw lv vroyhqw fdq dw dq| wlph udlvh wkh qhfhvvdu| ixqgv rq wkh pdunhw1 Lq
wkh plfurhfrqrplf edqnlqj olwhudwxuh wkdw kdv wdnhq xs wkh fkdoohqjh wr h{sodlq wkhvh
iulfwlrqv +vhh Iuhl{dv dqg Urfkhw +4<<:,, wkh glvwlqfwlrq ehwzhhq vroyhqf| dqg oltxlglw| lv
lq pdq| fdvhv xqlpsruwdqw1 Lq wklv olwhudwxuh dvvhwv duh xvxdoo| prghoohg dv oltxlg uhvhuyhv
dqg looltxlg dvvhwv1 Li oltxlg uhvhuyhv idoo ehorz wkh oldelolwlhv ri wkh lqvwlwxwlrq dqg vlqfh
looltxlg dvvhwv fdq*w eh oltxlgdwhg e| dvvxpswlrq looltxlglw| lpsolhv lqvroyhqf|1 Ilqdoo|/ lq
sudfwlfh/ wkh glvwlqfwlrq ehwzhhq looltxlglw| dqg lqvroyhqf| fdq eh h{wuhpho| gl!fxow dqg
dpeljxrxv1 Wkh yhu| frqfhsw ri lqvroyhqf| uhtxluhv wkh srvvlelolw| ri d xqltxh ydoxdwlrq
ri dvvhwv/ l1h1 d ydoxdwlrq ri dvvhwv dw pdunhw sulfhv1 Wklv srvvlelolw| ghshqgv rq wkh
h{lvwhqfh ri oltxlg pdunhwv1 Lq wkh suhvhqfh ri wkhvh pdunhwv 0 krzhyhu 0 wkhuh lv qr
sureohp ri looltxlglw|1 Rq wkh rwkhu kdqg/ li pdunhwv duh qrw oltxlg wkhuh lv d frqvlghudeoh
ohhzd| lq wkh ydoxdwlrq ri dvvhwv dqg wkh frqfhsw ri lqvroyhqf| ehfrphv ydjxh1 +Iru doo
ri wkhvh srlqwv vhh Vwdxe +4<<;,/ s1 4<9,147

Wkh dqdo|vlv ri frruglqdwlrq sureohpv gxh wr oltxlglw| fulvhv lq d edqnlqj v|vwhp kdyh
ehhq dqdo|}hg lq d sdshu e| Iuhl{dv/ Sduljl dqg Urfkhw +5333,1 Wkhvh dxwkruv dqdo|}h
vrph dvshfwv ri lqwhuedqn pdunhwv dqg v|vwhplf ulvn lq d wkhruhwlfdo iudphzrun ri oltxlglw|
lqvxudqfh1 Wkh| xvh wklv iudphzrun wr dqdo|}h wkh sureohp ri frqwdjlrq dqg lvvxhv ri
rswlpdo edlorxw srolfhv1

Lqwhuedqn uhodwlrqv duh fdswxuhg lq d yhuvlrq ri wkh Eu|dqw0Gldprqg0G|eylj prgho ri
oltxlglw| lqvxudqfh1 D �qlwh vhw ri edqnv/ hdfk dvvxphg wr vhuyh d sduwlfxodu jhrjudsklf
duhd srsxodwhg e| d xqlw pdvv ri ghsrvlwruv idfhv d orqj whup lqyhvwphqw rssruwxqlw| zlwk
d kljk uhwxuq exw d frvw ri hduo| oltxlgdwlrq1 Oltxlgdwlrq frvwv fdq eh dyrlghg e| wkh edqn/
li uhvrxufhv duh vwruhg lq d orz uhwxuq dowhuqdwlyh lqyhvwphqw rssruwxqlw|1 Ghsrvlwruv fdq
rqo| lqgluhfwo| lqyhvw wkhlu ixqgv yld wkh edqn dw wkhlu krph orfdwlrq1 Wkh rqo| lqfhqwlyh
iru edqnv wr nhhs vrph uhvrxufhv lq wkh oltxlg orz uhwxuq lqyhvwphqw lv wkdw wkh| kdyh d
fhuwdlq suredelolw| wkdw lq dq lqwhulp shulrg d udqgrp iudfwlrq ri ghsrvlwruv wudyhov wr
dqrwkhu orfdwlrq wdnlqj wkhlu ixqgv zlwk wkhp wr �qdqfh �qdo frqvxpswlrq1 Iru d edqn
lw lv lq wklv fdvh hqrxjk wr nhhs oltxlglw| lq dffrugdqfh zlwk wkh h{shfwhg zlwkgudzdov lq
wkh lqwhulp shulrg dqg lqyhvw wkh uhvw lq wkh kljk uhwxuq surmhfw1

Dv d v|vwhp edqnv fdq krzhyhu gr hyhq ehwwhu e| judqwlqj hdfk rwkhu fuhglw olqhv vr
wkdw frqvxphuv zkr wudyho wr dqrwkhu orfdwlrq jhw d fodlp zulwwhq rq wkhlu krph edqn

47Dq dwwhpsw wr �qg d uljrurxv iudphzrun lq zklfk lvvxhv ri lqvroyhqf| dqg looltxlglw| duh dgguhvvhg
lv jlyhq e| Urfkhw dqg Ylyhv +5333, lq dq dssolfdwlrq ri wkh olwhudwxuh rq kljkhu rughu eholhiv +Fduovvrq
dqg ydq Gdpph +4<<6, dqg Pruulv dqg Vklq +4<<;, wr wkh Gldprqg0G|eylj Edqn uxq prgho1
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dqg fuhglwhg dw wkh edqn ri wkhlu wudyho ghvwlqdwlrq1 Dw wkh hqg ri wkh odvw shulrg edqnv
frpshqvdwh wkhlu fodlpv dqg frvwohvvo| wudqvihu wkh lqfrph dfurvv vsdfh1 Wklv v|vwhp ri
fuhglw olqhv doorzv wr lqyhvw wkh ixqgv dw d kljkhu uhwxuq pdnlqj wkh v|vwhp dv d zkroh
ehwwhu r�1

Irupxodwlqj wkh lqwhudfwlrq ehwzhhq wkh edqnv dqg wkh preloh ghsrvlwruv dv d jdph zkhuh
edqnv ghflgh derxw fuhglw olqhv zkhuhdv ghsrvlwruv ghflgh krz pxfk wr zlwkgudz dqg krz
pxfk wr nhhs lq wkh edqn wkh dxwkruv vkrz wkdw lq wkh fdvh zkhuh doo edqnv duh vroyhqw
wkhuh duh wzr Qdvk htxloleuld lq sxuh vwudwhjlhv1 Rqh zkhuh wkh h!flhqw lqyhvwphqw sdwwhuq
zlwk fuhglw olqhv hphujhv dv d vhoi hqiruflqj duudqjhphqw dqg rqh zkhuh d lqh!flhqw edqn
uxq htxloleulxp +julg orfn, hphujhv1 Wklv srvvlelolw| wkdw hyhq lq d vlwxdwlrq ri vroyhqf|
iru wkh zkroh edqnlqj v|vwhp +d qrwlrq wkdw fdq eh gh�qhg xqdpeljxrxvo| lq wkh vlpsoh
frqwh{w ri wkh prgho, vrphwklqj olnh d edqn uxq fdq rffxu lv lqwhusuhwhg dv iudjlolw| ri wkh
lqwhuedqn v|vwhp1 Julgorfn lq wklv prgho fdq dozd|v eh dyrlghg li d fhqwudo edqn vwhsv lq
dv d frruglqdwru dqg jxdudqwhhv ghsrvlwv1 Lq wkh devhqfh ri prudo kd}dug sureohpv dqg
jlyhq wkdw vroyhqf| fdq eh xqdpeljxrxvo| gh�qhg wklv vroyhv wkh frruglqdwlrq sureohp
lq wklv prgho1

Lvvxhv ehfrph pruh frpsolfdwhg zkhq dw ohdvw rqh edqn lq wkh v|vwhp ehfrphv lqvroyhqw
dqg h!flhqf| zrxog uhtxluh wr forvh lw1 Wkh txhvwlrq lv wkdw jlyhq wkh pxwxdo fuhglw
uhodwlrqv lq wkh lqwhuedqn pdunhw/ zkhwkhu wklv lv srvvleoh zlwkrxw fuhdwlqj d frqwdjlrxv
idloxuh ri wkh zkroh edqnlqj v|vwhp1 Wklv txhvwlrq lv glvfxvvhg qh{w lq wkh oljkw ri wkh
prgho iru vrph vshfldo fdvhv1 Vshfl�fdoo| wkh dxwkruv glvfxvv zkhq wkh lqvroyhqf| ri rqh
lqvwlwxwlrq fdq eh devruehg e| wkh edqnlqj v|vwhp zlwkrxw fdxvlqj d julgorfn vlwxdwlrq/
l1h1 zkloh vwloo nhhslqj wkh h!flhqw fuhglw olqh sdwwhuq dv d Qdvk htxloleulxp ri wkh jdph
ehwzhhq edqnv dqg ghsrvlwruv1

Wkh dxwkruv vkrz wkdw/ w|slfdoo|/ wkhuh lv d wudgh0r� iru edqnlqj uhjxodwlrq1 Rq wkh rqh
kdqg wkh v|vwhp fdq +xqghu fhuwdlq frqglwlrqv, devrue dq lqvroyhqf| ri rqh lqvwlwxwlrq
zlwkrxw d v|vwhplf fulvlv1 Wklv zhdnhqv pdunhw glvflsolqh/ krzhyhu/ vlqfh wkh lqvroyhqw
lqvwlwxwlrq lv furvv vxevlgl}hg e| wkh vroyhqw uhpdlqlqj rqhv1 Rq wkh rwkhu kdqg forvxuh
pd| lqgxfh h{fhvvlyh oltxlgdwlrq/ zklfk dovr lpsrvhv d frvw rq wkh zkroh v|vwhp1

Wkh pdlq lpsolfdwlrqv ri wklv prgho duh uhohydqw iru wkh uroh ri wkh fhqwudo edqn dv ohqghu
ri odvw uhvruw dqg iru edqnlqj vxshuylvlrq1 Wkh frruglqdwlrq uroh ri wkh fhqwudo edqn lq
suhyhqwlqj d julgorfn htxloleulxp lv d vwudljkwiruzdug h{whqvlrq ri wkh orjlf ri edqn uxq
prghov wr wklv prgho ri d edqnlqj v|vwhp1 Wkh fhqwudo edqn kdv wr pdqdjh wkh wudgh
r� ehwzhhq forvlqj lqvroyhqw edqn dqg suhyhqwlqj d oltxlglw| fulvhv lq wkh rwkhu edqnv
ghshqglqj rq wkh ghidxowlqj edqn1 Shukdsv wkh prvw lqwhuhvwlqj lpsolfdwlrq lv wkdw wkh
dxwkruv vxjjhvw wkdw lqwhuedqn pdunhw ohqglqj pd| orrvhq pdunhw glvflsolqh ehfdxvh wkh
lqwhuedqn v|vwhp fdq dwwhqxdwh wkh lqvroyhqf| ri d sduwlfxodu lqvwlwxwlrq zkhq h!flhqf|
zrxog kdyh uhtxluhg lwv forvxuh1 Wklv fuhdwhv d uroh iru edqnlqj vxshuylvlrq dqg prqlwru0
lqj1 Wkh xqfhuwdlqw| idfhg e| djhqw*v lq wkh prgho lv ghvfulehg e| dq lglrv|qfudwlf vkrfn
ghwhuplqlqj �wudyho ghvwlqdwlrq�/ zklfk lv qrw lqwhusuhwhg e| wkh dxwkruv lq phwdskrulf
whupv qru lv wkhuh jlyhq hylghqfh derxw oltxlglw| ghpdqgv fuhdwhg lq wklv zd|1 Wkxv wkh
prgho surylghg e| wkhvh dxwkruv fdq eh vhhq dv d �wkrxjkw h{shulphqw� wkdw eulqjv wr wkh
iruh rqh ri wkh lpsruwdqw wudgh r�v d uhjxodwru zlwk d ohqghu ri odvw uhvruw ixqfwlrq/ olnh

55



d fhqwudo edqn/ kdv wr idfh zkhq ghflglqj derxw forvxuh srolflhv ri lqvroyhqw lqvwlwxwlrqv1

8 Wkhruhwlfdo dqg Hpslulfdo Lvvxhv

Zh kdyh vhhq wkdw wkh uhfhqw olwhudwxuh kdv pdgh surjuhvv lq xqghuvwdqglqj dqg foduli|lqj
wkh sureohpv ri v|vwhplf ulvn lq wkh edqnlqj vhfwru1 Krzhyhu dw wkh suhvhqw vwdjh pdq|
lvvxhv uhpdlq rshq1 Zh zdqw wkhuhiruh wr ghyrwh wkh iroorzlqj vhfwlrqv wr wkh glvfxvvlrq
ri lvvxhv wkdw zh frqvlghu dv lpsruwdqw1 Wkhvh lvvxhv duh/ +l, wkh prghoolqj ri f|folfdo
fuhglw h{srvxuhv/ +ll, wkh uhvhdufk rq pdfurhfrqrplf frqvhtxhqfhv ri fdslwdo dghtxdf|
uhjxodwlrq/ +lll, wkh sureohp ri frqvlvwhqf| ehwzhhq gl�huhqw uhjxodwru| lqvwuxphqwv dqg
�qdoo| +yl, sureohpv ri phdvxulqj v|vwhplf ulvn hpslulfdoo|1

814 Prghoolqj Qhwzrunv ri Fuhglw H{srvxuhv

Zh kdyh vhhq wkdw rqh lpsruwdqw lghd lq wkh olwhudwxuh rq v|vwhplf ulvn lv wkh gdqjhu
ri frqwdjlrxv idloxuhv ri lqvwlwxwlrqv1 Wr dgguhvv wkh lvvxh ri frqwdjlrq ulvn/ zh qhhg
krzhyhu d iudphzrun wkdw doorzv wr dqdo|}h qhwzrunv ri elodwhudo fuhglw h{srvxuhv zlwk
ghidxow ulvnv1 Wkh xqghuvwdqglqj ri vxfk vwuxfwxuhv lv d qhfhvvdu| frqglwlrq wr dvvhvv wkh
delolw| ri gl�huhqw lqvwuxphqwv ri uhjxodwlrq wr suhyhqw frqwdjlrxv idloxuhv ri edqnv1 Dw
suhvhqw wkh wkhru| ri frqwdjlrq lv suredeo| qrw ghyhorshg hqrxjk wr gr vr exw surjuhvv
kdv ehhq pdgh1

Shukdsv forvhvw wr lvvxhv ri lqwhuedqn pdunhwv lv d uhfhqw sdshu e| Doohq dqg Jdoh +5333d,1
Doohq dqg Jdoh vwxg| d vlpsoh oltxlglw| lqvxudqfh prgho lq wkh wudglwlrq ri Gldprqg dqg
G|eylj exw wkh| frqvlghu gl�huhqw �uhjlrqv� zlwk gl�huhqw oltxlglw| vkrfnv dw wkh lqwhulp
shulrg1 Wkh| vkrz wkdw dv orqj dv wkhuh lv qr djjuhjdwh oltxlglw| ulvn d ixqfwlrqlqj
lqwhuedqn pdunhw wkdw h{fkdqjhv h{ dqwh fodlpv rq oltxlglw|/ lv deoh wr vprrwk oltxlglw|
surylvlrq ehwzhhq uhjlrqv1 Uhjlrqv zlwk oltxlglw| vkruwdjh hqwhu lqwr lqvxudqfh zlwk
uhjlrqv zklfk idfh d oltxlglw| vxusoxv1 Doohq dqg Jdoh �qg wkdw rqo| djjuhjdwh oltxlglw|
vkrfnv duh fulwlfdo iru frqwdjlrq1 Wkh| �qg wkdw qrw rqo| lqwhufrqqhfwhgqhvv dv vxfk lv
fulwlfdo iru frqwdjlrq wr rffxu exw wkdw wkh sdwwhuq ri lqwhufrqqhfwhgqhvv sod|v d ghflvlyh
uroh148 Ghshqglqj rq zkhwkhu wkh lqwhuedqn pdunhw lv vwuxfwxuhg vxfk wkdw hdfk uhjlrq
lv frqqhfwhg wr doo wkh rwkhu uhjlrqv ru qrw/ wkh lqlwldo lpsdfw ri d �qdqfldo vkrfn lv ihow
gl�huhqwo| e| qhljkerulqj uhjlrqv1 Doohq dqg Jdoh �qg wkdw wkh lqfrpsohwh frqqhfwlrq ri
pdunhwv ohdgv wr vlwxdwlrqv zkhuh d �qdqfldo vkrfn fdqqrw eh dv hdvlo| dwwhqxdwhg dv zkhq
wkhuh lv d frpsohwh frqqhfwlrq ehwzhhq uhjlrqv1 Wkh lpsruwdqfh ri djjuhjdwh oltxlglw|
vkrfnv iru �qdqfldo frqwdjlrq lv dovr srlqwhg rxw lq Djklrq/ Erowrq dqg Ghzdwulsrqw
+5333,1 Odjxqr� dqg Vfkuhiw +4<<<, suhvhqw d uhodwhg prgho ri �qdqfldo iudjlolw| edvhg rq
hqgrjhqrxv fuhglw olqnv1 N|rwdnl dqg Prruh +4<<;, suhvhqw d prgho ri frqwdjlrq lq zklfk
fkdlqv ri wudgh fuhglw lq frqqhfwlrq zlwk hqgrjhqrxv dvvhw ydoxhv ohdg wr d sursdjdwlrq

48Wklv uhvxow uhvhpeohv rq d vlplodu lqvljkw lq d sdshu ri Gxeh|/ Jhdqdnrsorv dqg Vkxeln +4<<<,/ derxw
ghidxow lq jhqhudo htxloleulxp zlwk lqfrpsohwh pdunhwv1 Wkh| �qg wkdw wkh lqflghqfh ri fkdlq uhdfwlrqv
ri ghidxow ghshqg rq wkh ghjuhh ri wkh ghyhorsphqw ri �qdqfldo pdunhwv1
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ri vpdoo vkrfnv wr v|vwhp0zlgh �qdqfldo fulvhv1 Pruulv +5333, lv d sduwlfxoduo| lqwhuhvwlqj
vwxg| ri frqwdjlrq/ wkrxjk lw lv qrw frqfhuqhg zlwk ghidxow ri edqnv ru zlwk edqnlqj
uhjxodwlrq1 Lq wklv zrun wkh irfxv lv udwkhu rq frqwdjlrxv vsuhdg ri vwudwhjlf ehkdylru1
Wkh lqwhuhvwlqj dvshfw lv wkdw frqwdjlrq lv fkdudfwhul}hg gluhfwo| e| txdolwdwlyh surshuwlhv
ri wkh vwuxfwxuh ri lqwhudfwlrq lq d qhwzrun1 D vlplodu dssurdfk zrxog eh yhu| lqwhuhvwlqj
wr xqghuvwdqg wkh xquhvroyhg lvvxh ri zkdw h{dfwo| wkh uroh ri lqwhudfwlrq ri edqnv lq d
v|vwhp sod|v iru wkh sursdjdwlrq ri ghidxow lq d v|vwhp1

D sdshu zklfk pdnhv d vwhs lq wklv gluhfwlrq lv Hlvhqehuj dqg Qrh +5334,1 Wkhvh dxwkruv
duh qrw lqwhuhvwhg lq wkh edqnlqj v|vwhp ru edqnlqj uhjxodwlrq exw sursrvh dq lqwhuhvwlqj
devwudfw iudphzrun iru wkh prghoolqj ri f|folfdo fuhglw h{srvxuhv dqg ghidxow1 D �qdqfldo
v|vwhp lv uhsuhvhqwhg dv d judsk/ zlwk dq h{rjhqrxvo| jlyhq pxwxdo oldelolw| vwuxfwxuh1
Hdfk qrgh lq wkh judsk lv fkdudfwhul}hg e| lw*v htxlw| ydoxh dqg lw*v oldelolw| wrzdugv rwkhu
qrghv1 Doo qrghv sduwlflsdwh lq d vlqjoh fohdulqj v|vwhp wkdw lv frqvlvwhqw zlwk sulrulw|
ri ghew dqg wkh olplwhg oldelolw| ri htxlw|1 Wkh dxwkruv wkhq vkrz wkdw iru vxfk d v|vwhp
0 xqghu plog uhjxodulw| frqglwlrqv dqg sursruwlrqdo vkdulqj ri uhvlgxdo ydoxh lq ghidxow
0 wkhuh h{lvwv d xqltxh fohdulqj yhfwru1 Wklv fohdulqj yhfwru wkxv hqgrjhqrxvo| jlyhv d
vwuxfwxuh ri ghidxow lq wkh v|vwhp jlyhq d vwuxfwxuh ri htxlw| fodlpv dqg pxwxdo oldelolwlhv1
Wkh dxwkruv surylgh dq dojrulwkp iru frpsxwlqj fohdulqj yhfwruv zklfk dw wkh vdph wlph
jhqhudwh lqirupdwlrq wkdw fdq eh lqwhusuhwhg dv h{srvxuh ri d vlqjoh lqvwlwxwlrq wr v|vwhplf
ulvn idfwruv1 Ilqdoo| wkh fohdulqj qhwzrun/ dv irupdol}hg e| Hlvhqehuj dqg Qrh +5334,/
kdv d frpsohphqwdulw| vwuxfwxuh wkdw doorzv iru lqwhuhvwlqj dqg vkdus frpsdudwlyh vwdwlf
uhvxowv iru fohdulqj yhfwruv dqg wkxv iru sdwwhuqv ri ghidxow1 Wkrxjk qrw gluhfwo| frqfhuqhg
zlwk edqnlqj dqg edqnlqj uhjxodwlrq/ wklv sdshu surylghv dq lqwhuhvwlqj vxjjhvwlrq krz
wr dssurdfk wkh prghoolqj ri f|folfdo �qdqfldo lqwhufrqqhfwlrqv1 Exloglqj rq wkh uhvxowv
ri wkhvh dxwkruv/ wkhuh frxog srvvleo| eh pdgh frqvlghudeoh surjuhvv wr xqghuvwdqglqj
lvvxhv ri v|vwhplf ulvn dv irupxodwhg lq Khoozlj +4<<8/ 4<<:/ 4<<;, dqg Vwdxe +4<<;,1
Vxfk prghov gr ri frxuvh qrw h{sodlq zk| wkhvh ghidxow hyhqwv kdyh odujh vslooryhu frvwv
wr wkh uhdo hfrqrp| qru gr wkh| h{sodlq zk| edqnv wdnh vr pxfk djjuhjdwh ulvn e| wkh
yhu| qdwxuh ri wkhlu exvlqhvv1 Krzhyhu lw fdq jlyh xv txlwh d jxlgholqh krz wr phdvxuh
dqg dqdo|}h wkh h{srvxuh ri wkh edqnlqj v|vwhp wr vkrfnv1

Wkh phfkdqlfdo prghoolqj ri �qdqfldo v|vwhpv dv vxjjhvwhg e| Hlvhqehuj dqg Qrh +5334,
frphv krzhyhu dw d frvw1 Lq wkh hqg wkh dqdo|vlv erlov grzq wr wkh dqdo|vlv ri dq h{rjh0
qrxvo| lpsrvhg vkdulqj phfkdqlvp wkdw vhwwohv d vwuxfwxuh ri h{rjhqrxv fodlpv ehwzhhq
qrghv1 Lw lv dq htxloleulxp  rz sureohp xqghu wklv phfkdqlvp1 Wkh vhwwohphqw vrphwlphv
lpso|v ghidxow ri vrph qrghv1 D frpelqdwlrq ri wklv qhwzrun vwuxfwxuh zlwk d prgho ri
hfrqrplf ehkdylru ghwhuplqlqj oldelolwlhv dqg rshudwlqj lqfrph hqgrjhqrxvo| lv gl!fxow1
Li ghflvlrqv duh wdnhq zlwk dssursuldwh iruhvljkw dqg ghidxow sdwwhuqv iru d jlyhq phfkd0
qlvp duh surshuo| dqwlflsdwhg e| wkh djhqwv txlwh d elw ri wkh lqwhughshqghqfh vwuxfwxuh
wkdw pdnhv wkh fohdulqj qhwzrun prgho lqwhuhvwlqj glvdsshduv1 Wklv kdv wr gr zlwk d pruh
ixqgdphqwdo sureohp ri prghoolqj ghidxow zlwklq vwdqgdug hfrqrplf rswlpl}lqj prghov
zlwk udwlrqdo djhqwv1 Vxfk d iudphzrun pdnhv lw yhu| gl!fxow wr fdswxuh ihdwxuhv ri uhdo
olih vlwxdwlrqv zkhuh ghflvlrqv duh wdnhq h{ dqwh wkdw wxuq rxw wr eh zurqj h{ srvw1
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815 Pdfurhfrqrplf Frqvhtxhqfhv ri Edqnlqj Uhjxodwlrq

Wkh frqfhuq derxw v|vwhplf ulvn lv sduwldoo| urrwhg lq klvwrulfdo h{shulhqfhv/ prvw lpsru0
wdqwo| wkh juhdw ghsuhvvlrq1 Vlqfh wkh hduo| zrun ri Luylqj Ilvkhu +4<66, zkr dwwulexwhg
wkh grzqwxuq gxulqj wklv shulrg wr wkh srru shuirupdqfh ri �qdqfldo pdunhwv/ wkhvh lvvxhv
duh zlgho| glvfxvvhg dprqj hfrqrplvwv1 Wkrxjk wkhuh kdv ehhq pxfk zrun rq wkh lqwhu0
dfwlrq ehwzhhq wkh edqnlqj vhfwru dqg wkh uhdo dfwlylwlhv ri dq hfrqrp| prvw lpsruwdqwo|
e| Ehuqdqnh dqg Eolqghu +4<;;,/ Ehuqdqnh dqg Jhuwohu +4<<3, dqg rwkhuv/ wkh glvfxvvlrq
derxw wkh pdfurhfrqrplf frqvhtxhqfhv ri edqnlqj uhjxodwlrq lv vwloo lq wkh ehjlqqlqj dqg
yhu| ihz frqwulexwlrqv h{lvwv lq wkh olwhudwxuh vr idu1 Wklv pljkw vhhp vxusulvlqj vlqfh
frqfhuqv derxw wkh lqwhughshqghqfh ri �qdqfldo vwdelolw| dqg ryhudoo pdfurhfrqrplf shu0
irupdqfh lv rqh ri wkh pdlq dujxphqwv ehklqg prvw uhjxodwru| lqlwldwlyhv1 Rqfh d gluhfw
ghshqghqfh ehwzhhq �qdqfldo vwdelolw| dqg hfrqrplf shuirupdqfh lv wdnhq iru judqwhg lw lv
fohdu wkdw dovr uhjxodwru| lqlwldwlyhv pxvw kdyh pdfurhfrqrplf frqvhtxhqfhv1 Odujh sduwv
ri wkh h{lvwlqj olwhudwxuh vhhp wr wdnh wkh qdlyh ylhzsrlqw wkdw lq wkh oljkw ri uhvhdufk
rq wkh lqwhudfwlrqv ehwzhhq wkh edqnlqj vhfwru dqg wkh uhdo dfwlylwlhv ri dq hfrqrp| lw
lv hqrxjk wr jxdudqwhh wkh �vdihw| dqg vrxqgqhvv� ri edqnv1 Lw lv qrw wdnhq lqwr dffrxqw
wkdw rqfh d uhjxodwhg edqnlqj v|vwhp lv lq sodfh wkh zkroh htxloleulxp ri wkh hfrqrp|
pljkw fkdqjh lq d zd| wkdw kdv wr eh fduhixoo| dqdo|}hg ehiruh nqrzlqj wkh lpsolfdwlrqv ri
dq| uhjxodwru| phdvxuh1 Vxfk d qdlyh ylhzsrlqw pljkw plvv lpsruwdqw lqwhughshqghqflhv
ehwzhhq uhjxodwlrq dqg pdfurhfrqrplf shuirupdqfh1

Zh qrz zdqw wr eulh | glvfxvv d slrqhhulqj sdshu e| Eoxp dqg Khoozlj +4<<8,/ zkr lq0
yhvwljdwh wkh pdfurhfrqrplf frqvhtxhqfhv ri edqnlqj uhjxodwlrq1 Khoozlj dqg Eoxp duh
frqfhuqhg wkdw fdslwdo uhtxluhphqwv fdq ehfrph d uhfhvvlrqdu| dpsol�hu iru wkh pdfurh0
frqrp|1 Xvlqj d vwdqgdug LV0OP iudphzrun/ wkh| dqdo|}h wkh h�hfw ri fdslwdo uhtxluh0
phqwv rq wkh vwdqgdug djjuhjdwh ghpdqg pxowlsolhuv1 Wkh edvlf lghd lv wkdw fdslwdo
dghtxdf| uhjxodwlrq fdq eulqj edqnv lqwr d vlwxdwlrq zkhuh wkh| kdyh wr fxw edfn fuhglw
lq d uhfhvvlrq wr uhfdslwdol}h diwhu dq dgyhuvh vkrfn1 Hvshfldoo| lq d vlwxdwlrq ri dq djjuh0
jdwh vkrfn wkdw klwv doo edqnv dw wkh vdph wlph/ wklv pljkw dpsoli| dq hfrqrplf uhfhvvlrq
dqg lqfuhdvh edqn lqvroyhqflhv udwkhu wkdq suhyhqw wkhp1

Ri frxuvh wklv dqdo|vlv lv edvhg rq wkh dvvxpswlrq wkdw edqnv fdq qrw hdvlo| lvvxh qhz
htxlw| dqg wkdw �upv fdq qrw vlpso| vxevwlwxwh edqn fuhglw zlwk rwkhu vrxufhv ri �qdqfh1
Wkh h�hfw ri fdslwdo vfduflw| ohdglqj wr d �fuhglw fuxqfk� kdv ehhq revhuyhg dqg lqyhvwl0
jdwhg e| rwkhu dxwkruv prvw surplqhqwo| Ehuqdnh dqg Orzq +4<<4, dqg Fdorplulv dqg
Zlovrq +4<<;, dprqj rwkhuv1

Dv Khoozlj dqg Eoxp revhuyh/ rqfh rqh wdnhv lw iru judqwhg wkdw wkhuh lv d vxevwdqwldo frvw
frqqhfwhg wr lvvxlqj qhz htxlw| lq edg wlphv dqg wkdw �upv fdq qrw hdvlo| vxevwlwxwh edqn
�qdqfh e| rwkhu vrxufhv/ rqh kdv dxwrpdwlfdoo| d surf|folfdo h�hfw ri edqn ohqglqj qr
pdwwhu zkhwkhu fdslwdo uhtxluhphqwv duh lq sodfh ru qrw1 Krzhyhu/ wkhlu dqdo|vlv vxjjhvwv
wkdw fdslwdo uhtxluhphqwv pd| dfw dv dq dpsol�hu1

Ryhudoo rqh fdq suredeo| fodlp zlwk vrph uljkw wkdw wkh pdfurhfrqrplf frqvhtxhqfhv ri
edqnlqj uhjxodwlrq duh vwloo srruo| xqghuvwrrg dqg pruh uhvhdufk lv uhtxluhg wr frph wr
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dq hgxfdwhg mxgjhphqw derxw zkhwkhu ru qrw wkh uhjxodwru| lqvwuxphqwv lq sodfh pdnh
hfrqrplf vhqvh ru qrw1

816 Frqvlvwhqf| ehwzhhq Uhjxodwru| Lqvwuxphqwv

Wkurxjkrxw wkh olwhudwxuh gl�huhqw lqvwuxphqwv ri edqnlqj uhjxodwlrq duh xvxdoo| glv0
fxvvhg lq lvrodwlrq149 Dq h{fhswlrq lv d sdshu e| Dfkdu|d +5333, zklfk udlvhv wkh lpsru0
wdqw txhvwlrq ri krz h{ srvw srolflhv wr uhvroyh edqn idloxuhv �w wrjhwkhu zlwk h{ dqwh
fdslwdo dghtxdf| uhjxodwlrq1 Lq d ulvn vkliwlqj prgho/ kh ghprqvwudwhv wkdw lqfrqvlvwhqw
pl{wxuhv ri uhjxodwru| lqvwuxphqwv fdq dfwxdoo| lqfuhdvh v|vwhplf ulvn1 Kh dujxhv wkdw
lqwhuqdwlrqdoo| xqlirup fdslwdo dghtxdf| uhjxodwlrq lq d zruog ri lqwhuqdwlrqdo edqnlqj
zkhuh edqnv duh vxemhfw wr khwhurjhqhrxv uhjlphv ri uhvfxh srolflhv fdq dfwxdoo| lqfuhdvh
v|vwhplf ulvn1 Wklv lv ri sduwlfxodu lqwhuhvw lq wkh oljkw ri wkh idfw wkdw rqh lqwhqwlrq ri
wkh zrun ri wkh Edvoh Frpplwwhh lv wr surylgh d �ohyho sod|lqj �hog� iru edqnv dfurvv wkh
zruog e| duulylqj dw d xql�hg iudphzrun ri fdslwdo dghtxdf| uxohv1

Dfkdu|d frqvlghuv d vlpsoh wzr edqnlqj zruog zlwk ulvn vkliwlqj lqfhqwlyhv/ zkhuh rqh
edqn 0 wkh lqwhuqdwlrqdo edqn 0 rshudwhv lq wkh krph dqg wkh iruhljq frxqwu|1 Wzr
uhjlphv duh frqwudvwhg1 Lq wkh �uvw fdvh dq lqwhuqdwlrqdo xqlirup fdslwdo dghtxdf| zlwk
dq lqwhuqdwlrqdoo| xqlirup uhvfxh srolf| lv frqvlghuhg1 Wkh rwkhu fdvh frqvlghuv d xqlirup
fdslwdo dghtxdf| uxoh exw uhvfxh srolflhv zlwk gl�huhqw ohyhov ri iruehdudqfh1 Vxssrvh wkdw
rqh frxqwu| lv sxuvxlqj d pruh iruehdulqj uhvfxh srolf| wkdq wkh rwkhu rqh1 Dv wkh uhvfxh
srolf| ehfrphv pruh iruehdulqj/ wkh edqnv fkduwhuhg lq wkh pruh ohqlhqw uhjlph wdnh rq
kljkhu ulvnv1 Pruh lpsruwdqwo|/ krzhyhu/ wkh lqwhuqdwlrqdo edqn lqfuhdvhv lwv ulvn wdnlqj
lq erwk frxqwulhv1 Wkxv wkhuh lv d ghvwdelol}lqj vslooryhu h�hfw lq lqwhuqdwlrqdo edqnlqj
dulvlqj iurp wkh lqfrqvlvwhqflhv ehwzhhq xqlirup fdslwdo dghtxdf| uxohv dqg khwhurjhqhrxv
uhvfxh srolflhv1

Wklv dujxphqw dgydqfhg e| Dfkdu|d +5333, srlqwv rxw dq dvshfw wkdw kdv qrw uhfhlyhg
pxfk dwwhqwlrq lq wkh olwhudwxuh vr idu1 Wkh zkroh sdfndjh ri uhjxodwru| lqvwuxphqwv
wkdw lv lq sodfh kdv wr eh frqvlvwhqw zlwk wkh jrdov ri dfklhylqj dq rswlpdo doorfdwlrq
ri ulvn dprqj doo wkh fodlpkroghuv ri d edqn1 Wkxv surylglqj d �ohyho sod|lqj �hog� lq
rqh glphqvlrq ri edqnlqj uhjxodwlrq zkloh ljqrulqj frqvlvwhqf| zlwk rwkhu lqvwuxphqwv lq
sodfh pljkw ghvwdelol}h udwkhu wkdq vwdelol}h wkh edqnlqj v|vwhp1

Wkxv/ rqfh djdlq/ wklv dujxphqw e| Dfkdu|d uhlwhudwhv rqh ri wkh edvlf wkhphv ri wklv
vxuyh|= rqfh rqh surfhhgv iurp d vlqjoh lqvwlwxwlrq ylhzsrlqw wr d v|vwhp shuvshfwlyh rq
uhjxodwlrq/ qhz dvshfwv dulvh/ zklfk uhpdlq xqqrwlfhg lq d vlqjoh lqvwlwxwlrq shuvshfwlyh1
Vlqfh wkh uhdolw| ri prghuq edqnlqj lv ri frxuvh d zruog zkhuh pdq| khwhurjhqhrxv edqnv
lqwhudfw/ wkh v|vwhp shuvshfwlyh lv suredeo| wkh prvw uhohydqw rqh1

49Wr eh idlu zh kdyh wr phqwlrq wkdw sudfwlwlrqhuv dv zhoo dv vrph rwkhu dxwkruv zkr glvfxvv lvvxhv
ri �qdqfldo vwdelolw| dqg edqnlqj uhjxodwlrq iurp d pruh dssolhg shuvshfwlyh kdyh srlqwhg rxw wkh lp0
sruwdqfh ri frpelqlqj gl�huhqw lqvwuxphqwv ri uhjxodwlrq lq d frqvlvwhqw zd|1 Iru lqvwdqfh Oohzhoo|o|q
+5333, xvhv wkh whup ri d uhjxodwru| uhjlph1 Zh zdqw wr vwuhvv krzhyhu wkdw dw wkh ohyho ri hfrqrplf
prghov ri edqnlqj uhjxodwlrq/ zklfk duh rxu pdlq irfxv lq wklv vxuyh|/ wkhvh lvvxhv duh uduho| glvfxvvhg
lq juhdwhu ghwdlo1
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817 Wkh Dvvhvvphqw ri V|vwhplf Ulvn

Zkloh wkh wkhrulhv ri v|vwhplf ulvn wkdw duh uhodwhg wr lqfhqwlyh sureohpv jlyh xv olwwoh
foxhv krz wr phdvxuh v|vwhplf ulvn hpslulfdoo|/ wkh sdshuv e| Khoozlj +4<<8/4<<:/4<<;,
dqg Vwdxe +4<<;, vhw dq djhqgd wkdw lv fohdu lq sulqflsoh exw xquhvroyhg lq sudfwlfh1 Wkhlu
uhtxluhphqw �qdoo| lqvlvwv wr lghqwli| pdfurhfrqrplf idfwruv wkdw duh uhohydqw iru wkh ulvnv
eruqh e| edqnv dqg wr jhw d ylhz derxw wkh djjuhjdwh h{srvxuh ri wkh edqnlqj v|vwhp dv
d zkroh wdnlqj doo fruuhodwlrqv surshuo| lqwr dffrxqw1 Vxfk dq dpelwlrxv djhqgd uhtxluhv
d idluo| ghwdlohg slfwxuh ri lqwhuedqn uhodwlrqv1

Lqwhuedqn ohqglqj dqg RWF ghulydwlyh wudqvdfwlrqv ehwzhhq edqnv kdyh lqfuhdvhg vxe0
vwdqwldoo| lq uhfhqw |hduv +vhh Ehuqdug dqg Elvljqdqr 5333,1 Iurp wkh shuvshfwlyh ri
frqwuroolqj v|vwhplf ulvn/ lqwhuedqn wudqvdfwlrqv duh ri sduwlfxodu lqwhuhvw1 Edqnv xvh
wkh lqwhuedqn pdunhw pdlqo| iru wzr sxusrvhv1 Iluvw/ lw surylghv d srvvlelolw| iru vkruw
whup oltxlglw| pdqdjhphqw1 Iru wklv nlqg ri lqwhuedqn dfwlylwlhv/ vkruw whup prqh| pdu0
nhw wudqvdfwlrqv duh wkh prvw lpsruwdqw rqhv1 Vhfrqg/ lqwhuedqn pdunhwv duh xvhg iru
ghulydwlyh wudqvdfwlrqv iru sxusrvhv ri surihvvlrqdo ulvn pdqdjhphqw1

Iurp wkh ylhzsrlqw ri v|vwhplf ulvn wklv fuhdwhv d srwhqwldo iru fkdlq uhdfwlrqv ri gh0
idxow wkurxjk pxwxdo fuhglw h{srvxuhv1 Lq ylhz ri wkh edqn uxq olwhudwxuh dqg wkh idfw
wkdw lqwhuedqn h{srvxuhv duh qrw fryhuhg e| lqvxudqfh vfkhphv/ Vwdxe +4<<;, dovr vhhv d
srwhqwldo ri edqn uxq sureohpv ehwzhhq lqglylgxdo edqnv1

Olwwoh lv |hw nqrzq derxw wkh dfwxdo h{whqw ri ulvnv lq wkh lqwhuedqn pdunhw1 Vrph ri
wkh uhdvrqv kdyh ehhq phqwlrqhg ehiruh zkhq zh zhuh glvfxvvlqj wkh gdqjhu ri klgghq
djjuhjdwh h{srvxuhv lq wkh edqnlqj v|vwhp1 Lqirupdwlrq rq elodwhudo h{srvxuhv duh iuh0
txhqwo| qrw dydlodeoh1 D sdshu e| Ixu�qh +4<<<, wulhv wr jlyh d frqvhuydwlyh hvwlpdwh
derxw wkh gdqjhu ri srwhqwldo frqwdjlrxv edqn idloxuhv fdxvhg e| lqwhuedqn olqndjhv1 Kh
dwwhpswv wr hvwlpdwh wkh srwhqwldo iru frqwdjlrq lq lqwhuedqn uhodwlrqv e| d vlpxodwlrq
vwxg| xvlqj d xqltxh gdwd vhw rq elodwhudo h{srvxuhv ri edqnv lq wkh ihghudo ixqg pdunhw1
Ixu�qh xvhv sd|phqw  rz gdwd iurp Ihgzluh/ wkh Ihghudo Uhvhuyh*v odujh ydoxh wudqvihu
v|vwhp/ wr xqfryhu elodwhudo ihghudo ixqgv wudqvdfwlrqv1 Xvlqj klvwrulfdo h{shulhqfh derxw
wkh uhfryhu| udwhv ri lqvwlwxwlrqv zlwk h{srvxuhv wr d idlolqj edqn/ Ixu�qh wudqvodwhv elodw0
hudo h{srvxuh gdwd lqwr h{shfwhg orvv gdwd1 Iru d vhw ri gl�huhqw idloxuh vfhqdulrv/ Ixu�qh
�qgv wkdw pxowlsoh idloxuh urxqgv duh xqolnho| dqg wkdw djjuhjdwh dvvhwv dw vxevhtxhqwo|
idlolqj edqnv zrxog qhyhu h{fhhg � shufhqw ri wrwdo frpphufldo edqnlqj dvvhwv1 Jruwrq
dqg Urvhq +4<<8,/ lq dq lqyhvwljdwlrq ri X1V1 frpphufldo edqnv �qg wkdw wkh edqnlqj
v|vwhp dv d zkroh idfhv olwwoh qhw lqwhuhvw ulvn iurp vzds sruwirolrv1 Vkhogrq dqg Pdxuhu
+4<<;, lq d vwxg| ri wkh Vzlvv edqnlqj fulvhv gxulqj wkh odwh hljkwlhv dqg hduo| qlqhwlhv/
dovr �qg olwwoh vxssruw iru wkh gdqjhu ri grplqr h�hfwv wkurxjk wkh qhwzrun ri lqwhuedqn
uhodwlrqv1 Lq d ghwdlohg hpslulfdo vwxg| ri wkh lqwhuqdwlrqdo lqwhuedqn pdunhw/ Ehuqdug
dqg Elvljqdqr +5333, �qg hylghqfh iru frqwdjlrq ehwzhhq uhjlrqv1 Wkhvh dxwkruv dovr
udlvh wkh lvvxh wkdw lqwhuqdwlrqdo lqwhuedqn ohqglqj lq frqmxqfwlrq zlwk lpsolflw jxdudq0
whhv wkurxjk wkh vdihw| qhw ri wkh frxqwu| lq zklfk edqnv duh fkduwhuhg/ fuhdwhv vhyhuh
prudo kd}dug sureohpv dqg pljkw eh d vrxufh ri lqvwdelolw|1 Krzhyhu/ d fohdu hpslulfdo
slfwxuh ri ulvnv lq lqwhuedqn wudqvdfwlrq kdv qrw |hw hphujhg1
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Wkh sureohp ri jhwwlqj d fohdu slfwxuh ri lqwhuedqn h{srvxuhv lv d gl!fxow rqh ehfdxvh
wkh edodqfh vkhhwv edqnv uhsruw wr wkh fhqwudo edqn xvxdoo| rqo| jlyh djjuhjdwh srvlwlrqv
wrzdugv rwkhu edqnv dqg wkh fhqwudo edqn1 Prqh| pdunhw wudqvdfwlrqv +vhh Vwdxe 4<<;,
duh xvxdoo| qrw uhsruwhg dv oldelolwlhv ru fodlpv wrzdugv rwkhu edqnv exw duh uhfrughg
dv vhsdudwh srvlwlrqv1 Iurp wkhvh srvlwlrqv lw lv qrw srvvleoh wr uhfrqvwuxfw wkh vkduh ri
lqwhuedqn pdunhw srvlwlrqv1 Ghulydwlyh srvlwlrqv vxfk dv lqwhuhvw udwh vzdsv duh r� edodqfh
vkhhw dqg xvxdoo| qrw dydlodeoh1 Lqwhuhvwlqj hpslulfdo zrun wkdw wulhv wr pdnh surjuhvv rq
wklv sureohp lv Vkhogrq dqg Pdxuhu +4<<;, dqg Xsshu dqg Zrupv +5333,1 Wkhvh dxwkruv
wdnh edodqfh vkhhw lqirupdwlrq rq lqwhuedqn kroglqjv1 Iurp wkhvh revhuydwlrqv wkh| jhw
lqirupdwlrq derxw wkh wrwdo oldelolwlhv dqg dvvhwv edqnv krog dprqj wkhpvhoyhv1 Lw lv
olnh revhuylqj wkh urz dqg froxpq vxp ri d pdwul{ zlwkrxw nqrzlqj wkh hqwulhv1 Xvlqj
d surfhgxuh wr hvwlpdwh wkhvh hqwulhv xqghu vshfl�f dvvxpswlrqv derxw wkh vwuxfwxuh ri
lqwhuedqn uhodwlrqv/ wkhvh dxwkruv fdq fdoleudwh iurp h{lvwlqj gdwd d oldelolw| vwuxfwxuh
wkdw fdq eh xvhg wr jlyh hvwlpdwhv ri frqwdjlrq e| vlpxodwlrq1 Li vxfk surfhgxuhv wr
uhfrqvwuxfw elodwhudo h{srvxuhv hpslulfdoo| fdq eh frpelqhg zlwk qhwzrun prghov vxfk dv
suhvhqwhg lq Hlvhqehuj dqg Qrh +5334, wkhuh lv srwhqwldo iru frqvlghudeoh surjuhvv wrzdugv
d phdvxuh ri djjuhjdwh h{srvxuh dv vxjjhvwhg lq Khoozlj +4<<:, dqg Vwdxe +4<<;,1

9 Frqfoxvlrqv

Kdylqj glvfxvvhg wkh ohvvrqv zh fdq gudz iurp wkh uhfhqw olwhudwxuh derxw wkh h�hfwlyhqhvv
rq edqnlqj uhjxodwlrq wr suhyhqw v|vwhplf ulvn/ d fhqwudo phvvdjh kdv hphujhg wkdw olqnv
doo wkh gl�huhqw dqg vwloo iudjphqwdu| frqwulexwlrqv1 Wkh ylhzsrlqw wr dqdo|}h vlqjoh
lqvwlwxwlrqv lq lvrodwlrq zlwkrxw wdnlqj lqwr dffrxqw doo wkh h�hfwv wkdw fuxfldoo| ghshqg
rq wkhlu lqwhudfwlrq lq d v|vwhp lv  dzhg1 Qr pdwwhu zklfk ri wkh prghov glvfxvvhg deryh
lv wdnhq/ doo ri wkhp vkrz wkdw wkh v|vwhp ylhzsrlqw uhyhdov wkdw wkh ghflvlyh vwhs lv wr
xqghuvwdqg wkh vlpxowdqhrxv uhdfwlrq ri pdq| khwhurjhqhrxv lqvwlwxwlrqv wr uhjxodwru|
phdvxuhv wkdw duh lpsrvhg rq wkh edqnlqj v|vwhp1

Dv zh kdyh vhhq wkhuh lv qr jhqhudoo| dffhswhg suhflvh gh�qlwlrq ri wkh qrwlrq ri v|vwhplf
ulvn1 Lq wklv fdvh lw lv wrr pxfk wr dvn krz rqh fdq frqwuro ru hyhq suhyhqw lw1 Lw pljkw
wkhuhiruh eh xvhixo wr eulqj wkh zkroh uhjxodwru| ghedwh lqwr shuvshfwlyh e| orrnlqj dw
wkh lvvxhv wkurxjk wkh zhoo hvwdeolvkhg qrwlrqv surylghg e| wkh hfrqrplfv ri ulvn dqg
xqfhuwdlqw| dqg wkh hfrqrplfv ri pdunhw idloxuh1

Dv d �uvw vwhs lw lv xvhixo wr fohduo| glvwlqjxlvk ulvnv wkdw duh eruqh e| wkh edqnlqj vhfwru
dffruglqj dv wr zkhwkhu wkh| duh glyhuvl�deoh ru qrw1 Frqfhuqlqj wkh glyhuvl�deoh ulvnv/
lw lv khosixo wr dvn wkh txhvwlrq/ zkhwkhu wkhuh duh h{whuqdolwlhv/ lqirupdwlrq sureohpv
ru lqfhqwlyh vwuxfwxuhv lqkhuhqw lq edqnlqj wkdw ohdg wr d ulvn vwuxfwxuh wkdw lv qrw rs0
wlpdoo| glyhuvl�hg iurp dq ryhudoo hfrqrplf srlqw ri ylhz1 Wkhvh wkhphv duh wrxfkhg
h{whqvlyho| lq wkh zrun e| Dfkdu|d +5333,1 Li wklv vxerswlpdo glyhuvl�fdwlrq lv wkh sure0
ohp/ wkh olwhudwxuh vkrzv wkdw vrph ri wkh lqvwuxphqwv zh nqrz/ olnh fdslwdo dghtxdf|
ru d frqwlqjhqw vdihw| qhw frxog shukdsv eh khosixo1 Exw li wkh| duh phdqw wr fruuhfw d
vxerswlpdoo| glyhuvl�hg dvvhw vwuxfwxuh ri wkh edqnlqj vhfwru wkh| kdyh wr eh ghvljqhg
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gl�huhqwo| wkdq wkh| duh dw wkh prphqw1 Li zh ghdo zlwk ulvnv wkdw duh xqglyhuvl�deoh/ wkh
ghflvlyh txhvwlrq lv krz pxfk h{srvxuh wr wkhvh ulvnv vkrxog eh wrohudwhg iru wkh edqnlqj
vhfwru dv d zkroh dqg krz wr doorfdwh wkhvh ulvnv ehwzhhq doo djhqwv lq wkh hfrqrp| lq
dq h!flhqw zd|1 Lq wklv fdvh d uhjxodwru vkrxog uhvwuxfwxuh edqnlqj vxshuylvlrq lq d zd|
wkdw lw lv deoh wr phdvxuh djjuhjdwh h{srvxuh ri wkh �qdqfldo vhfwru lq d phdqlqjixo zd|
dqg kh kdv wr �qg d ghflvlrq surfhgxuh wr ghwhuplqh zkhwkhu wkh dprxqw ri djjuhjdwh
ulvn wkdw wkh edqnlqj vhfwru ehduv lv dffhswdeoh1 Wdnhq wrjhwkhu wkhvh dujxphqwv vxjjhvw
wkdw Furfnhww*v phwdskru ri wkh uhjxodwru dv d sruwirolr pdqdjhu ri wkh �qdqfldo v|vwhp
pljkw surylgh d xvhixo shuvshfwlyh wr jhw dq hfrqrplfdoo| vrxqg dqg xql�hg frqfhswxdo
ylhz rq vrph ri wkh lvvxhv ri edqnlqj uhjxodwlrq frqqhfwhg wr �qdqfldo vwdelolw|1

Vxfk d frqfhswxdo ylhz/ li lw suryhv xvhixo/ kdv wr eh frpsohphqwhg e| hpslulfdo uhvhdufk1
Lw vhhpv qrw h{djjhudwhg wr fodlp wkdw vwloo pxfk uhpdlqv wr eh grqh lq wklv uhvshfw1 Wklv
uhvhdufk vkrxog hqwdlo idfwv derxw zkdw duh wkh dfwxdo lqfhqwlyh sureohpv lq edqnlqj/ lw
kdv wr dqvzhu wkh txhvwlrq zkhwkhu h{whuqdolwlhv dv srvwxodwhg iru lqvwdqfh e| Dfkdu|d duh
d sureohp dqg zkhwkhu fdq zh txdqwli| wkhp1 Wkh hpslulfdo uhvhdufk dovr kdv wr surylgh
dq dqvzhu wr wkh txhvwlrq derxw wkh djjuhjdwh ulvn vwuxfwxuh ri wkh edqnlqj v|vwhp1 Wklv
qhhgv d ghwdlohg nqrzohgjh ri lqwhuedqn uhodwlrqv dqg lqwhuedqn pdunhwv dqg shukdsv
hyhq wkh frqvwuxfwlrq ri qhz vwdwlvwlfv dw wkh ohyho ri lqvwlwxwlrqv olnh wkh ELV/ zklfk duh
|hw qrw dydlodeoh1
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