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Fhqwudo Edqn Frqvhuydwlvp dqg
Oderu Pdunhw Uhirup�

Khquln Mrugdko dqg Vwhidq Odvìhq|

Ghfhpehu 4 4<<<

Devwudfw

Krz grhv fhqwudo edqn frqvhuydwlvp d�hfw oderu pdunhw uhirupB
Lq wklv sdshu zh h{dplqh wkh hfrqrplf irufhv dw zrun1 Dq lqfuhdvh
lq frqvhuydwlvp wuljjhuv wzr rssrvlwh h�hfwv1 Lw uhgxfhv wkh lq dwlrq
eldv ri glvfuhwlrqdu| prqhwdu| srolf| dqg khqfh wkh ehqh�wv ri d uh0
irup1 Lw dovr lqfuhdvhv xqhpsor|phqw yduldelolw|/ zklfk lqfuhdvhv wkh
suhfdxwlrqdu| ehqh�wv ri d uhirup1 Lq frpelqdwlrq/ wkh wzr h�hfwv
surgxfh d x0vkdshg uhodwlrq ehwzhhq frqvhuydwlvp dqg oderu pdunhw
uhirup1 Dq hpslulfdo lqyhvwljdwlrq surylghv hylghqfh frqvlvwhqw zlwk
wklv suhglfwlrq1

MHO0Fodvvl�fdwlrq= H8;/ H96/ M6;

Nh|zrugv= Fhqwudo edqn lqghshqghqfh/ oderu pdunhw uhirup/
fuhglelolw|/  h{lelolw|/ lq dwlrq/ xqhpsor|phqw/ uljlglwlhv1

�Zh duh judwhixo wr Mrqdv Djhoo/ Qlfodv Ehujjuhq/ Vùuhq Eorptxlvw/ Qlov Jrwwiulhv/ Vwh0
idq Sdoptxlvw/ Gdylg Urphu/ Gdylg Yhvwlq dqg vhplqdu sduwlflsdqwv dw Xssvdod Xqlyhuvlw|
dqg Vyhuljhv Ulnvedqn iru khosixo frpphqwv dqg vxjjhvwlrqv rq hduolhu gudiwv ri wklv sdshu1
Ilqdqfldo vxssruw iurp Mdq Zdoodqghu rfk Wrp Khgholxv* vwliwhovh iùu vdpkçoovyhwhqvndsolj
iruvnqlqj lv judwhixoo| dfnqrzohgjhg1

|Ghsduwphqw ri Hfrqrplfv/ Xssvdod Xqlyhuvlw|/ Er{ 846/ V0:84 53 XSSVDOD/ h0pdlo=
Khquln1MrugdkoCqhn1xx1vh dqg Vwhidq1OdvhhqCqhn1xx1vh1

4



�Wkh HFE zloo frqwlqxh wr fdmroh jryhuqphqwv lqwr lpsoh0
phqwlqj qhfhvvdu| dqg orqj ryhugxh uhirupv/ exw wkh �qdo dqg
kdug ghflvlrqv 0 dqg L dfnqrzohgjh wkdw wkh| duh kdug ghflvlrqv/
vlqfh wkh frqvlghudeoh ehqh�wv ri vwuxfwxudo uhirup riwhq rqo| eh0
frph dssduhqw zlwk wlph 0 olh zlwk wkh qdwlrqdo dxwkrulwlhv1�

Vshhfk e| Surihvvru Gu1 O1K1 Krrjgxlq
rq ehkdoi ri Gu1 Zloohp I1 Gxlvhqehuj
rq Dxjxvw 5: 4<<< lq Mdfnvrq Kroh/ Z|rplqj

4 Lqwurgxfwlrq
Prqhwdu| srolf|pdnhuv riwhq h{suhvv frqfhuq derxw vwuxfwxudo sureohpv lq
wkh oderu pdunhw1 W|slfdoo|/ wkh| srlqw rxw wkdw prqhwdu| srolf| lv qrw wkh
vroxwlrq wr vwuxfwxudo sureohpv dqg wkdw vxfk sureohpv wkhuhiruh qhhg wr eh
dgguhvvhg yld rwkhu srolf| phdvxuhv1 Wklv frqfhuq lv hdv| wr xqghuvwdqg/
ehfdxvh dsduw iurp kdylqj wkhlu rzq phulwv/ srolflhv dlphg dw vroylqj vwuxf0
wxudo sureohpv zrxog dovr idflolwdwh wkh fhqwudo edqn*v h�ruwv wr pdlqwdlq
sulfh vwdelolw|1 Wkh sureohp lv wkdw vxevwdqwldo srolwlfdo frvwv duh d pdmru
lpshglphqw wr oderu pdunhw uhirupv1

Lq ylhz ri wklv/ lw vhhpv lqwhuhvwlqj wr h{soruh wr zkdw h{whqw wkh survshfwv
ri oderu pdunhw uhirup duh lq xhqfhg e| prqhwdu| srolf|1 Hyhq wkrxjk prq0
hwdu| srolf| lv qhxwudo lq wkh orqj uxq dqg fdqqrw e| lwvhoi uhgxfh htxloleulxp
xqhpsor|phqw/ zh zloo dujxh wkdw wkh prqhwdu| srolf| uhjlph fdq kdyh uhdo
h�hfwv ehfdxvh lw lq xhqfhv wkh jryhuqphqw*v suhihuuhg oderu pdunhw srolf|1
Iru lqvwdqfh/ Qhz ]hdodqg*v olehudol}dwlrq ri wkh oderu pdunhw lq 4<<4 pljkw
kdyh ehhq lq xhqfhg e| wkh gudpdwlf fkdqjh lq prqhwdu| srolf| lq 4<;<14

Wkh vwduwlqj srlqw ri rxu dqdo|vlv lv wkh zhoo nqrzq wlph lqfrqvlvwhqf|
sureohp dvvrfldwhg zlwk glvfuhwlrqdu| prqhwdu| srolf|/ �uvw dqdo|}hg e|
N|godqg dqg Suhvfrww +4<::, dqg Eduur dqg Jrugrq +4<;6,1 Wkh edvlf lghd
lv wkdw zdjh0vhwwhuv uhfrjql}h wkh srolf|pdnhu*v lqfhqwlyh wr h{sorlw wkh vkruw
uxq Skloolsv0fxuyh dqg wkxv iruhvhh wkh lq dwlrq fuhdwhg e| prqhwdu| srolf|1
Lq htxloleulxp/ vwuxfwxudo xqhpsor|phqw lv xqd�hfwhg e| prqhwdu| srolf|/
exw lq dwlrq lv srvlwlyh1 Urjr� +4<;8, kdv vxjjhvwhg wkdw dssrlqwlqj d frq0
vhuydwlyh fhqwudo edqnhu zloo uhgxfh wkh lq dwlrqdu| eldv dw wkh h{shqvh ri

4Wklv uhihuv wr wkh Hpsor|phqw Frqwudfwv Dfw 4<<4 dqg wkh Uhvhuyh Edqn ri Qhz
]hdodqg Dfw 4<;<1
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juhdwhu xqhpsor|phqw yduldelolw|1
Lq ylhz ri wklv wudgh0r�/ wkhuh zloo eh wzr h�hfwv ri lqfuhdvhg frqvhuydwlvp

rq oderu pdunhw uhirup> d fuhglelolw| h�hfw dqg d suhfdxwlrqdu| h�hfw1 Wkh
fuhglelolw| h�hfw dulvhv ehfdxvh oderu pdunhw uhirup/ e| uhgxflqj htxloleulxp
xqhpsor|phqw/ uhgxfhv wkh fuhglelolw| sureohp dqg khqfh htxloleulxp lq d0
wlrq1 Ehfdxvh ri wkh fuhglelolw| sureohp/ dyhudjh lq dwlrq lv uhodwlyho| orz li
wkh fhqwudo edqn lv yhu| frqvhuydwlyh dqg wkhuh lv wkhq uhodwlyho| olwwoh wr jdlq
iurp uhgxflqj xqhpsor|phqw lq whupv ri orzhu lq dwlrq1 Khqfh/ wkhuh zloo eh
ohvv uhirup li wkh fhqwudo edqn lv pruh frqvhuydwlyh1 Wkh suhfdxwlrqdu| h�hfw
zrunv lq wkh rwkhu gluhfwlrq1 Frqvhuydwlvp lqfuhdvhv wkh yduldelolw| ri xqhp0
sor|phqw dqg zloo wkhuhiruh lqfuhdvh wkh dprxqw ri uhirup li wkh jryhuqphqw
lv dq{lrxv wr dyrlg yhu| kljk udwhv ri xqhpsor|phqw1

Lq wklv sdshu/ zh dgg d jryhuqphqw dqg oderu pdunhw srolf| wr d vlpsoh
Eduur dqg Jrugrq +4<;6, prgho ri glvfuhwlrqdu| prqhwdu| srolf| dqg dqdo|}h
wkh lqwhudfwlrq ehwzhhq wkh fuhglelolw| dqg wkh suhfdxwlrqdu| h�hfw1 Zh vkrz
wkdw lq frpelqdwlrq/ wkh wzr h�hfwv jlyh ulvh wr d x0vkdshg uhodwlrq ehwzhhq
frqvhuydwlvp dqg oderu pdunhw uhirup1 Wkh uhdvrq lv wkdw iru yhu| kljk ohyhov
ri frqvhuydwlvp/ wkh fuhglelolw| sureohp lv plqxwh1 Dw wkh vdph wlph/ wkh
suhfdxwlrqdu| h�hfw lv yhu| vwurqj/ vlqfh wkh fhqwudo edqn pdnhv olwwoh h�ruw
wr vwdelol}h rxwsxw1 Dw wkh rwkhu h{wuhph/ yhu| orz ohyhov ri frqvhuydwlvp jlyh
ulvh wr d vhyhuh fuhglelolw| sureohp/ exw wkh suhfdxwlrqdu| h�hfw lv qhjoljleoh
vlqfh wkh fhqwudo edqn sxwv pxfk h�ruw lqwr vwdelol}lqj rxwsxw1 Iurp wklv lw
iroorzv wkdw qhlwkhu h�hfw zloo eh qhjoleoh iru phglxp ohyhov ri frqvhuydwlvp1
Exw vlqfh hdfk h�hfw lv uhodwlyho| zhdn frpsduhg wr wkh h{wuhph fdvhv/ wkh
prgho suhglfwv ohvv uhirup iru phglxp ohyhov ri frqvhuydwlvp1

Zh dovr fduu| rxw dq hpslulfdo lqyhvwljdwlrq ri wkh uhodwlrq ehwzhhq fhq0
wudo edqn lqghshqghqfh dqg xqhpsor|phqw/ oderu pdunhw lqvwlwxwlrqv dv zhoo
dv wkuhh lqglfhv ri oderu pdunhw uljlglwlhv lq 4< RHFG frxqwulhv1 Wkh hpslu0
lfdo �qglqjv surylgh vxssruw iru wkh h{lvwhqfh ri d x0vkdshg uhodwlrq ehwzhhq
frqvhuydwlvp dqg oderu pdunhw uhirup1

Wklv sdshu ehorqjv wr d jurzlqj olwhudwxuh fodlplqj wkdw prqhwdu| uhjlphv
lq xhqfh oderu pdunhw srolf|1 Xqolnh wklv sdshu/ wkh irfxv lq wkh olwhudwxuh
kdv ehhq rq zkhwkhu d frpprq prqhwdu| srolf| zloo surprwh oderu pdunhw
uhirupv1 Ehuwkrog dqg Ihkq +4<<;, dujxh wkdw oderu pdunhw uhirup zloo eh
orzhu li prqhwdu| srolf| lv frruglqdwhg +dv lq HPX,1 Wklv uhvxow klqjhv rq
wkh dvvxpswlrq wkdw ghflvlrqv rq oderu pdunhw uhirup duh pdgh qdwlrqdoo|1
Khqfh/ orzhu xqhpsor|phqw lq d vlqjoh frxqwu| zloo rqo| uhgxfh lq dwlrq lq
HPX pdujlqdoo|1 Frqvhtxhqwo|/ wkh lqfhqwlyhv iru uhirup duh juhdwhu rxw0
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vlgh wkdq lqvlgh HPX1 Wkh vdph dujxphqw kdv ehhq dgydqfhg e| Fdopiruv
+4<<;d,/ zkr dovr uhfrjql}hv wkdw/ li qdwlrqdo jryhuqphqwv kdyh suhfdxwlrq0
du| prwlyhv/ wkhuh pd| eh pruh oderu pdunhw uhirup zlwklq HPX +Fdopiruv
4<<;d/e,1 Vlehuw dqg Vxwkhuodqg +4<<;, dovr h{shfw ohvv oderu pdunhw uhirup
lqvlgh wkdq rxwvlgh HPX/ exw iru voljkwo| gl�huhqw uhdvrqv1 Wkh| dujxh wkdw
gxh wr lqwhuqdwlrqdo vslooryhuv/ xqfrruglqdwhg qdwlrqdo prqhwdu| srolflhv ohdg
wr kljkhu lq dwlrq wkdq d prqhwdu| xqlrq zrxog1 Khqfh/ wkhuh zloo eh ohvv
uhirup zlwklq d prqhwdu| xqlrq ehfdxvh wkh uhirup eulqjv derxw d vpdoohu
ghfuhdvh lq lq dwlrq zkhq lq dwlrq lv douhdg| orz1

Zh frqvlghu phfkdqlvpv vlplodu wr wkh rqhv phqwlrqhg deryh/ exw zh
ghsduw iurp wkh irfxv rq prqhwdu| xqlrq1 Vlqfh wkhuh kdv ehhq d pryh
wrzdugv pruh lqghshqghqw dqg frqvhuydwlyh fhqwudo edqnv dfurvv wkh zruog/
zh �qg lw lqwhuhvwlqj wr dqdo|}h krz wklv zloo d�hfw oderu pdunhw srolf|1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 lqwurgxfhv wkh
prgho dqg dqdo|}hv wkh gl�huhqw h�hfwv dw zrun1 Vhfwlrq 6 frqwdlqv d vhqvl0
wlylw| dqdo|vlv1 Vhfwlrq 7 lqyhvwljdwhv wkh hpslulfdo uhodwlrq suhglfwhg e| wkh
prgho1 Vhfwlrq 8 r�huv frqfoxvlrqv1

5 Wkh Prgho
Zh xvh d Eduur0Jrugrq vw|oh prgho wr dqdo|}h krz wkh jryhuqphqw*v fkrlfh
ri oderu pdunhw uhirup ghshqgv rq wkh fhqwudo edqn*v ghjuhh ri frqvhuydwlvp1
Wkh jryhuqphqw hqmr|v wzr ehqh�wv iurp d uhirup ri wkh oderu pdunhw1 Iluvw/
uhgxfhg xqhpsor|phqw/ zklfk dsduw iurp ehlqj ehqh�fldo shu vh/ dovr uhgxfhv
wkh frvw ri yduldwlrqv lq xqhpsor|phqw1 Vhfrqg/ orzhu lq dwlrq/ vlqfh wkh
wlph lqfrqvlvwhqf| sureohp ri glvfuhwlrqdu| prqhwdu| srolf| lqfuhdvhv zlwk
xqhpsor|phqw1

Vhtxhqfh ri Hyhqwv

Zh prgho wkh lqwhudfwlrq ehwzhhq d jryhuqphqw dqg dq lqghshqghqw fhq0
wudo edqn dv d vhtxhqwldo jdph zlwk wzr vwdjhv1 Lq wkh �uvw vwdjh/ wkh jryhuq0
phqw fdq fkdqjh wkh lqvwlwxwlrqv ri wkh oderu pdunhw1 Wklv fkrlfh ri uhirup
lv fdswxuhg e| d frpsrvlwh yduldeoh/ -/ zklfk uhgxfhv xqhpsor|phqw1 Lq
wkh vhfrqg vwdjh/ prqhwdu| srolf| lv ghwhuplqhg e| wkh fhqwudo edqn1 Wkh
jryhuqphqw*v ghflvlrq lv sodfhg lq wkh �uvw vwdjh ehfdxvh wkh odzv dqg lqvwl0
wxwlrqv wkdw uhjxodwh wkh oderu pdunhw duh w|slfdoo| �{hg iru d orqjhu shulrg
ri wlph wkdq prqhwdu| srolf| lv1 Wkh vhtxhqfh ri hyhqwv lv ghslfwhg lq
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Iljxuh 41 Lq wkh ehjlqqlqj ri wkh vhfrqg vwdjh/ wkh sulydwh vhfwru irupv ud0
wlrqdo lq dwlrq h{shfwdwlrqv/ Ze1 Wkhq wkh hfrqrp| lv klw e| d vxsso| vkrfn
0 � dfc j2o1 Kdylqj revhuyhg wklv vkrfn/ wkh fhqwudo edqn vhwv wkh udwh ri
lq dwlrq/ Z1 Xqhpsor|phqw lv jlyhq e|

� ' 7��-� EZ � Ze�� 0/ +4,

zkhuh 7� lv wkh qdwxudo udwh ri xqhpsor|phqw wkdw zrxog suhydlo lq wkh de0
vhqfh ri h{shfwdwlrqdo huuruv/ vxsso| vkrfnv dqg uhirup1 Xqhpsor|phqw lv
d�hfwhg e| lq dwlrq vxusulvhv/ EZ � Ze�/ dqg e| wkh vxsso| vkrfn/ 01 Zkhq
wkh jryhuqphqw ghflghv rq oderu pdunhw uhirup/ lw kdv wr dqwlflsdwh krz wkh
ehqh�wv ri wkh uhirup ghshqg rq ixwxuh prqhwdu| srolf|1 Wkh prgho lv vroyhg
e| edfnzdug lqgxfwlrq1

Suhihuhqfhv

Zh dvvxph wkdw wkh fhqwudo edqn*v orvv ixqfwlrq lv ryhu wkh wdujhw yduldeohv
Z dqg � dqg wdnhv wkh irup=

uSK 'm �
�

�
USKZ

� n E�� �W

SK
��
� m / +5,

zkhuh USK phdvxuhv wkh uhodwlyh lq dwlrq dyhuvlrq dqg �W

SK
lv wkh xqhpsor|0

phqw wdujhw1 Khqfhiruwk/ USK zloo eh uhihuuhg wr dv frqvhuydwlvp1 Wkh jryhuq0
phqw lv dvvxphg wr plqlpl}h wkh h{shfwdwlrq ri wkh iroorzlqj orvv ixqfwlrq/
frqglwlrqdo xsrq lqirupdwlrq dydlodeoh lq wkh �uvw vwdjh=

u} 'm �
�

�
U}Z

� n
�
�� �W

}

��� m n�-c +6,

zkhuh wkh fxelf irup lqwurgxfhv wkh suhfdxwlrqdu| prwlyh iru uhirup/ dqg
U} lv wkh jryhuqphqw*v uhodwlyh zhljkw rq lq dwlrq1 Devroxwh ydoxhv duh lq0
wurgxfhg lq rughu wr rewdlq orvv ixqfwlrqv zklfk duh lqfuhdvlqj lq gh dwlrq1
Wkurxjkrxw wkh dqdo|vlv/ zh dvvxph wkdw wkh jryhuqphqw*v xqhpsor|phqw
wdujhw/ �W

}
/ lv }hur1 Wkh wklug whup uhsuhvhqwv d srolwlfdo frvw zklfk lv lq0

 lfwhg xsrq wkh jryhuqphqw li lw fduulhv rxw uhirup1 Wklv frvw dulvhv ehfdxvh
wkh pdmrulw| ri hpsor|hg lqvlghuv kdyh pxfk wr orvh dqg uhodwlyho| olwwoh wr
jdlq iurp d uhirup +vhh h1j1 Vdlqw0Sdxo/ 4<<9 ru Ehdq/ 4<<;,1 Pruhryhu/
uhirupv duh frvwo| wr wkh jryhuqphqw/ vlqfh wkh ehqh�wv w|slfdoo| rffxu diwhu
wkh frvwv1 Iru frqyhqlhqfh/ zh kdyh dvvxphg wklv frvw wr eh olqhdu lq wkh
dprxqw ri uhirup1 Wkh srolwlfdo frvw grhv qrw dsshdu lq wkh orvv ixqfwlrq ri
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wkh fhqwudo edqn ehfdxvh/ xqolnh srolwlfldqv/ fhqwudo edqnhuv gr qrw kdyh wr
sohdvh wkh pdmrulw| ri wkh yrwhuv lq rughu wr jhw uhhohfwhg1

Wkh Suhfdxwlrqdu| H�hfw

Lq rughu wr foduli| wkh orjlf ri wkh prgho/ zh �uvw frqvlghu wzr vshfldo fdvhv
zklfk kljkoljkw wkh wzr pdlq h�hfwv1 Wr lvrodwh wkh suhfdxwlrqdu| h�hfw/ zh
vwduw zlwk d fdvh zlwkrxw wkh lq dwlrq eldv15 Ehfdxvh wklv eldv lv xowlpdwho|
gxh wr dq ryhudpelwlrxv xqhpsor|phqw wdujhw/ zh holplqdwh wkh lq dwlrq
eldv e| vhwwlqj wkh fhqwudo edqn*v xqhpsor|phqw wdujhw wr �W

SK
' 7��-1 Wkh

fhqwudo edqn*v fkrlfh ri lq dwlrq dqg xqhpsor|phqw lv irxqg e| plqlpl}lqj
+5, zlwk uhvshfw wr Z/ xvlqj +4, dqg qrwlqj wkdw 7�/ - dqg Ze duh suhghwhuplqhg
yduldeohv1 Wklv |lhogv

Z ' � �

� n
s
USK

0 +7,

dqg

� ' 7��-�
s
USK

� n
s
USK

0� +8,

Wkh lqwhusuhwdwlrq ri wkhvh h{suhvvlrqv lv vwudljkwiruzdug1 Wkh fhqwudo edqn
grhv qrw vx�hu iurp wkh fuhglelolw| sureohp> khqfh wkhuh lv qr lq dwlrq eldv
lq htxdwlrq +7,1 Oderu pdunhw uhirup/ -/ uhgxfhv xqhpsor|phqw exw qrw
lq dwlrq1 Wkh rswlpdo fkrlfh ri uhirup lv irxqg e| plqlpl}lqj +6, vxemhfw
wr wkh uhvwulfwlrqv jlyhq e| +7, dqg +8,1 Wklv fkrlfh lv6

- ' 7��
v
� � USK�

� n
s
USK

�
2
j2� +9,

Iurp wklv h{suhvvlrq lw lv fohdu wkdw wkh suhfdxwlrqdu| h�hfw ri lqfuhdvhg frq0
vhuydwlvp lv wr lqfuhdvh oderu pdunhw uhirup1 Lqfuhdvhg frqvhuydwlvp uhgxfhv
wkh ghjuhh ri xqhpsor|phqw vwdelol}dwlrq1 Dv d frqvhtxhqfh/ wkh jryhuqphqw
uhirupv pruh lq rughu wr uhgxfh wkh ulvn ri yhu| edg rxwfrphv1 Dv h{shfwhg/
wkh dprxqw ri uhirup lv lqfuhdvlqj lq wkh yduldqfh ri wkh vxsso| vkrfn/ j2/
exw ghfuhdvlqj lq wkh srolwlfdo frvw/ �1

5Wkh olwhudwxuh frqwdlqv vhyhudo sursrvdov iru holplqdwlqj lq dwlrq eldv/ vxfk dv wdujhw0
lqj uxohv ru lq dwlrq frqwudfwv1 Vhh Zdovk +4<<;, iru d glvfxvvlrq1

6Wr uxoh rxw frpsoh{ vroxwlrqv/ zh kdyh wr lpsrvh wkh uhvwulfwlrq �� Lfe

+4.
s

Lfe,
5�5 A 31

Wklv dvvxpswlrq vhhpv sodxvleoh ehfdxvh wkh vorz sdfh ri oderu pdunhw uhirup lqglfdwhv
wkdw � lv uhodwlyho| kljk1
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Wkh Fuhglelolw| H�hfw
Lq rughu wr lvrodwh wkh fuhglelolw| h�hfw/ wzr prgl�fdwlrqv duh qhhghg1

Iluvw/ wkh fhqwudo edqn lv dvvxphg wr kdyh dq ryhu0dpelwlrxv xqhpsor|phqw
wdujhw �W

SK
' f1 Vhfrqg/ e| dvvxplqj d }hur yduldqfh ri wkh vxsso| vkrfn

+j2 ' f�/ wkh prwlyh iru suhfdxwlrq lv uhpryhg1 Lq wklv fdvh/ wkh fhqwudo
edqn*v fkrlfh ri lq dwlrq dqg xqhpsor|phqw lv

Z '
�s
USK

E7��-� +:,

dqg
� ' 7��-1 +;,

Htxdwlrq +:, gl�huv iurp htxdwlrq +7, lq wzr uhvshfwv1 Dyhudjh lq dwlrq lv
srvlwlyh/ dqg zlwkrxw vxsso| vkrfnv/ wkhuh lv qr qhhg iru wkh fhqwudo edqn wr
vwdelol}h xqhpsor|phqw1 Qrz/ oderu pdunhw uhirup/ -/ uhgxfhv erwk xqhp0
sor|phqw dqg lq dwlrq1 Wkh rswlpdo fkrlfh ri uhirup lv irxqg e| plqlpl}lqj
+6, vxemhfw wr +:, dqg +;,1 Wklv fkrlfh lv

- ' 7��
yxxw s

USK
�

s
USK

�

n U}
�� +<,

Zlwk wklv vshfl�fdwlrq/ wkh h�hfw ri lqfuhdvhg frqvhuydwlvp lv wr ghfuhdvh
oderu pdunhw uhirup1 Lqfuhdvhg frqvhuydwlvp uhgxfhv wkh fuhglelolw| sure0
ohp dqg khqfh htxloleulxp lq dwlrq1 Zkhq lq dwlrq lv douhdg| orz/ lw lv
ohvv lpsruwdqw wr uhirup wkh oderu pdunhw lq rughu wr uhgxfh lq dwlrq hyhq
ixuwkhu1 Diwhu kdylqj lvrodwhg wkh wzr h�hfwv/ wkh reylrxv txhvwlrq lv krz
frqvhuydwlvp d�hfwv oderu pdunhw uhirup zkhq erwk h�hfwv duh dw zrun1 Zh
dqdo|}h wklv sureohp lq wkh qh{w vhfwlrq1

Wkh Lqwhudfwlrq ehwzhhq wkh Suhfdxwlrqdu| dqg wkh Fuhglelolw| H�hfw
Lw iroorzv iurp wkh wzr suhylrxv vhfwlrqv wkdw erwk wkh suhfdxwlrqdu|

dqg wkh fuhglelolw| h�hfw zloo eh suhvhqw li wkh fhqwudo edqn*v xqhpsor|phqw
wdujhw lv orzhu wkdq wkh qdwxudo udwh ri xqhpsor|phqw +�W

SK
	 7�� dqg wkh

yduldqfh ri wkh vxsso| vkrfn lv srvlwlyh +j2 : f�1 Iru frqyhqlhqfh/ zh vhw
�W

SK
' f1 Zlwk wkhvh dvvxpswlrqv/ wkh fhqwudo edqn zloo fkrrvh lq dwlrq dqg

xqhpsor|phqw dffruglqj wr
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�s
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E7��-�� �
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s
USK

0 +43,
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01 +44,

Wkh lqwhusuhwdwlrq ri wkhvh h{suhvvlrqv dovr iroorzv iurp wkh wzr suhylrxv
vhfwlrqv1 Wkh rswlpdo fkrlfh ri uhirup lv rqfh djdlq irxqg e| plqlpl}lqj
+6,/ wklv wlph vxemhfw wr +43, dqg +44,1 Wkh rswlpdo fkrlfh lv7

- ' 7��
yxxw s
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s
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�2j2� +45,

Frpsdulqj +45, wr +<, dqg +9,/ lw ehfrphv fohdu wkdw wkh �uvw whup zlwklq
wkh vtxduh urrw vljq lq +45, lv dvvrfldwhg zlwk wkh fuhglelolw| h�hfw dqg wkdw
wkh vhfrqg whup lv dvvrfldwhg zlwk wkh suhfdxwlrqdu| h�hfw1 Frqvhuydwlvp
kdv wzr frxqwhudfwlqj h�hfwv rq oderu pdunhw uhirup dqg wkh qhw h�hfw lv
dpeljxrxv1 Irupdoo|/ wklv lv vkrzq e| wdnlqj wkh ghulydwlyh ri +45, zlwk
uhvshfw wr USK18 Wkh vljq ri wklv ghulydwlyh lv ghwhuplqhg e| wkh h{suhvvlrq
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� f� +46,

Li +46, lv srvlwlyh +qhjdwlyh, wkh suhfdxwlrqdu| +fuhglelolw|, h�hfw grplqdwhv1
Zh vhh wkdw wkh suhfdxwlrqdu| h�hfw whqgv wr grplqdwh li wkh yduldqfh ri
wkh vxsso| vkrfn/ j2 lv odujh1 Wkh fuhglelolw| h�hfw rq wkh rwkhu kdqg whqgv
wr grplqdwh li wkh srolwlfdo frvw ri uhirup/ �/ lv kljk ru li wkh jryhuqphqw
sxwv d orw ri zhljkw rq lq dwlrq19 Shukdsv pruh lqwhuhvwlqj lv wkh idfw wkdw
+46, vkrzv wkdw wkh uhodwlrq ehwzhhq frqvhuydwlvp dqg oderu pdunhw uhirup
lv x0vkdshg1

Iljxuh 5 ghslfwv wkh x0vkdshg uhodwlrq ehwzhhq wkh dprxqw ri oderu pdu0
nhw uhirup dqg wkh fhqwudo edqn*v ghjuhh ri frqvhuydwlvp1 Wkh grzqzdug
vorslqj fxuyh vkrzv wkh fuhglelolw| h�hfw dqg wkh xszdug vorslqj fxuyh vkrzv

7Wr uxoh rxw frpsoh{ vroxwlrqv/ zh kdyh wr lpsrvh wkh uhvwulfwlrq
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9Wklv krogv dv orqj dv wkh jryhuqphqw fduhv ohvv derxw lq dwlrq wkdq wkh fhqwudo edqn
grhv +Lj ? Lfe,1
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wkh suhfdxwlrqdu| h�hfw1 Zkhq erwk h�hfwv duh suhvhqw zh jhw wkh x0vkdshg
fxuyh1 Wklv phdqv wkdw wkh dprxqw ri uhirup lv kljk zkhq frqvhuydwlvp lv
hlwkhu orz ru kljk1

Wr xqghuvwdqg wklv/ qrwh wkdw wkh suhfdxwlrqdu| h�hfw zloo grplqdwh li USK
lv kljk hqrxjk1 Lq wkh h{wuhph fdvh ri vwulfw lq dwlrq wdujhwlqj +USK $ 4,
wkhuh lv qr lq dwlrqdu| eldv1 Khqfh/ wkh fuhglelolw| h�hfw glvdsshduv exw
wkh suhfdxwlrqdu| h�hfw uhpdlqv ehfdxvh wkh fhqwudo edqn grhv qrw vwdelol}h
vkrfnv dw doo1 Wr vkrz wkdw wkh fuhglelolw| h�hfw grplqdwhv zkhq frqvhu0
ydwlvp lv orz hqrxjk lv pruh lqyroyhg ehfdxvh wkh uhvwulfwlrq lpsrvhg lq
rughu wr jxdudqwhh +45, wr eh d uhdo qxpehu grhv qrw doorz USK wr eh duelwudu0
lo| forvh wr }hur1 Krzhyhu/ dv orqj dv +45, lv dozd|v uhdo/ +46, zloo hyhqwxdoo|
ehfrph qhjdwlyh zkhq USK dssurdfkhv }hur1: Lqwxlwlyho|/ zkhq frqvhuydwlvp
lv orz/ wkh fhqwudo edqn*v odfn ri fuhglelolw| jlyhv ulvh wr d kljk lq dwlrqdu|
eldv1 Rq wkh rwkhu kdqg/ wkh fhqwudo edqn*v vwurqj irfxv rq xqhpsor|phqw
uhvxowv lq yljrurxv h�ruwv wr vwdelol}h vkrfnv1 Wkh dprxqw ri uhirup lv orz0
hvw iru lqwhuphgldwh ohyhov ri frqvhuydwlvp1 Lq vxfk fdvhv/ wkh fhqwudo edqn
fduhv pruh htxdoo| derxw lq dwlrq dqg xqhpsor|phqw1 Wkh jryhuqphqw lv
wkhuhiruh ohvv zruulhg derxw yhu| kljk ohyhov ri hlwkhu yduldeoh1

6 Vhqvlwlylw| Dqdo|vlv
Lv wkh suhglfwhg x0vkdsh ehwzhhq frqvhuydwlvp dqg oderu pdunhw uhirup vhq0
vlwlyh wr fkdqjhv ri wkh sdudphwhuv lq wkh prghoB Lq wklv vhfwlrq zh vkrz
wkdw wklv lv qrw wkh fdvh1 Iluvw/ zh jhqhudol}h wkh suhihuhqfhv ri wkh jryhuq0
phqw dqg ri wkh fhqwudo edqn e| ydu|lqj wkh h{srqhqwv lq wkhlu orvv ixqfwlrqv1
Vhfrqg/ zh jhqhudol}h wkh srolwlfdo frvw ri wkh uhirup1

Wkh suhihuhqfhv ri wkh jryhuqphqw dqg ri wkh fhqwudo edqn duh jhqhudol}hg
lq wkh iroorzlqj zd|=
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Zlwk wklv pruh jhqhudo vshfl�fdwlrq/ wkh suhfdxwlrqdu| h�hfw zloo eh suhvhqw
li # : 21 Wkhq/ wkh fuxfldo dvvxpswlrqv ehklqg wkh suhfdxwlrqdu| h�hfw�wkdw
wkh pdujlqdo frvw ri xqhpsor|phqw lv frqyh{ lq xqhpsor|phqw�lv vdwlv�hg1
Li zh vxevwlwxwh wkh fhqwudo edqn*v fkrlfh ri lq dwlrq lqwr +48,/ zh jhw
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+49,
Wkh jryhuqphqw*v rswlpdo fkrlfh ri uhirup zdv irxqg e| qxphulfdo rs0

wlpl}dwlrq1; Lq wkh vwdqgdug fdvh/ zh xvhg wkh iroorzlqj sdudphwhu ydoxhv=
7� ' f��/ U} ' f�D/ j2 ' fc ffD1 Zlwk wkhvh ydoxhv/ wkh jryhuqphqw ydoxhv
uhgxfwlrqv lq xqhpsor|phqw wzlfh dv pxfk dv uhgxfwlrqv lq lq dwlrq1 Wkh
srolwlfdo frvw ri uhirup/ �/ lv gl!fxow wr phdvxuh1 Wkurxjkrxw wklv h{huflvh/
zh kdyh dvvxphg lw wr eh htxlydohqw wr wkh shufhlyhg orvv ri dq lqfuhdvh lq
xqhpsor|phqw iurp 3 wr 43 shufhqwdjh srlqwv1< Rwkhuzlvh/ wkh frvw ri uhirup
zrxog qrw eh ri wkh vdph pdjqlwxgh dv wkh ehqh�wv zkhq zh ydu| #1 Iljxuh 6
ghslfwv wkh uhodwlrq ehwzhhq fhqwudo edqn frqvhuydwlvp dqg uhirup iru gl�hu0
hqw ydoxhv ri #1 Dv h{shfwhg/ wkh uhodwlrq lv x0vkdshg dv orqj dv # : 21 Wkh
�jxuh dovr uhyhdov wkdw wkh suhfdxwlrqdu| h�hfw lv pruh lpsruwdqw uhodwlyh wr
wkh fuhglelolw| h�hfw/ wkh kljkhu lv #1

Qh{w/ zh lqyhvwljdwh wkh frqvhtxhqfhv ri dowhuqdwlyh vshfl�fdwlrqv ri wkh
srolwlfdo frvw ri uhirup1 Lq +6,/ wklv frvw zdv dvvxphg wr eh olqhdu/ exw li zh
doorz lw wr wdnh d jhqhudo ixqfwlrqdo irup/ wkh jryhuqphqw*v orvv lv
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Dq reylrxv uhvwulfwlrq rq � E-� lv wkdw +4:,/ vxemhfw wr +43, dqg +44,/ kdv wr eh
frqyh{ lq -1 Rwkhuzlvh/ wkhuh h{lvwv qr lqwhulru vroxwlrq wr wkh plqlpl}dwlrq

;Wkh rswlpl}dwlrq zdv edvlfdoo| grqh dv iroorzv1 Iluvw zh udqgrpo| guhz 43/333 qru0
pdoo| glvwulexwhg vxsso| vkrfnv/ % � ^3> 3=338`1 Wkhq zh plqlpl}hg wkh vxp ri wkh 43/333
uhdol}dwlrqv ri +49,/ xvlqj dq dojrulwkp ghyhorshg e| Gdylgvrq/ Iohwfkhu dqg Srzhoo +vhh
Iohwfkhu/ 4<;3,1

<Wklv phdqv wkdw � @ 3=34 zkhq � @ 6 dqg wkdw � @ 3=334 zkhq � @ 7 hwf1
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sureohp1 Wkh uhvwulfwlrq rq � E-� lv rewdlqhg e| wdnlqj wkh vhfrqg ghulydwlyh
ri +4:, zlwk uhvshfw wr -( 43
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Iurp +4;, zh vhh wkdw � E-� fdq qrw eh wrr frqfdyh1 Krzhyhu/ dv orqj dv
wklv uhvwulfwlrq lv vdwlv�hg/ wkh x0vkdshg uhodwlrq ehwzhhq frqvhuydwlvp dqg
uhirup uhpdlqv1

Uhjduglqj fkdqjhv lq wkh rwkhu sdudphwhuv lq wkh prgho/ zh uhihu wr
vhfwlrq 5 exw iru wkh vdnh ri frpsohwhqhvv/ zh suhvhqw �jxuhv ri wkh uhodwlrq
ehwzhhq fhqwudo edqn frqvhuydwlvp dqg oderu pdunhw uhirup iru gl�huhqw
ydoxhv ri �/ j2 dqg U} lq dsshqgl{ D1

7 Vrph Hylghqfh
Wkh prgho suhglfwv wkdw fhqwudo edqn frqvhuydwlvp zloo d�hfw wkh dprxqw ri
oderu pdunhw uhirup1 Iru kljk ohyhov ri frqvhuydwlvp/ zh h{shfw d srvlwlyh
lq xhqfh ri frqvhuydwlvp rq uhirup/ zkhuhdv iru orz ohyhov ri frqvhuydwlvp/ zh
h{shfw wkh uhodwlrq wr eh qhjdwlyh1 Wr whvw wkhvh lpsolfdwlrqv rqh hylghqwo|
qhhgv gdwd rq frqvhuydwlvp dqg oderu pdunhw uhirup1 Vlqfh wkh frqfhswv
frqvhuydwlvp dqg fhqwudo edqn lqghshqghqfh duh doprvw htxlydohqw dqg prvw
riwhq xvhg lqwhufkdqjhdeo|/ zh zloo xvh dq lqgh{ ri fhqwudo edqn lqghshqghqfh
+FEL, dv d phdvxuh ri frqvhuydwlvp144 Xqiruwxqdwho|/ wkh slfwxuh lv gl�huhqw
uhjduglqj oderu pdunhw uhirup/ zklfk w|slfdoo| frqvlvwv ri d pxowlwxgh ri
gl�huhqw srolflhv1 Krzhyhu/ uhirupv gr uhgxfh xqhpsor|phqw dqg zh fdq
wkhuhiruh/ dv d �uvw sdvv/ h{dplqh wkh uhodwlrq ehwzhhq FEL dqg wkh dfwxdo
rxwfrph ri xqhpsor|phqw1

Xqhpsor|phqw

Zh xvh Fxnlhupdq dqg Olssl*v +4<<<, gdwd rq xqhpsor|phqw dqg ohjdo
FEL iru 4< RHFG frxqwulhv iru wkh |hduv 4<;3/ 4<<3 dqg 4<<71 Iljxuh 7
vkrzv wkdw wkh uhodwlrq ehwzhhq FEL dqg xqhpsor|phqw/ lq dffrugdqfh zlwk

43Li zh dvvxph �x � U zh grq*w kdyh wr zruu| derxw devroxwh ydoxhv1
44Gxh wr wkh odujh dprxqw ri vwxglhv rq wkh uhodwlrqv ehwzhhq fhqwudo edqn lqghshqghqfh

dqg pdfurhfrqrplf shuirupdqfh/ vhyhudo lqglfhv ri fhqwudo edqn lqghshqghqfh kdyh ehhq
frqvwuxfwhg1 Vhh h1j1 Dohvlqd +4<;;,/ Fxnlhupdq +4<<5,/ Julool hw do1 +4<<4,/ Hlm!qjhu hw
do1 +4<<;,1 Iru d glvfxvvlrq vhh Pdqjdqr +4<<;,1
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wkh suhglfwlrq ri rxu prgho/ lv kxps0vkdshg1 Lq rughu wr surylgh d vwdwlv0
wlfdo dvvhvvphqw ri wkh uhodwlrq glvsod|hg lq Iljxuh 7/ zh hvwlpdwhg wkuhh
uhjuhvvlrqv ri xqhpsor|phqw rq FEL dqg FEL vtxduhg1 Lq wkh uhjuhvvlrqv/
zh frqwuro iru xqlrq fryhudjh/ frruglqdwlrq ri zdjh edujdlqlqj/ d gxpp| iru
Vsdlq45 dqg gxpp| yduldeohv iru 4<;3 dqg 4<<7146 Gdwd rq xqlrq fryhudjh
dqg frruglqdwlrq ri zdjh edujdlqlqj duh iurp Eodqfkdug dqg Zroihuv +4<<<,1
Wkh uhvxowv duh glvsod|hg lq Wdeoh 41

Wkh hvwlpdwhv lq froxpq 4 vxssruw wkh suhglfwlrq ri rxu prgho1 Wkh
frh!flhqwv iru FEL dqg FEL vtxduhg duh vljql�fdqw dqg kdyh wkh suhglfwhg
vljqv1 Wkh frh!flhqwv iru wkh rwkhu yduldeohv dovr kdyh wkh h{shfwhg vljqv1
Krzhyhu/ li wkh gxpp| iru Vsdlq lv h{foxghg/ wkh frh!flhqwv duh qr orqjhu
vljql�fdqw rq wkh �yh shufhqw ohyho1 Wkh hvwlpdwhv lq froxpq 6 frq�up
zkdw qxphurxv vwxglhv kdyh irxqg> wkdw wkhuh lv qr olqhdu uhodwlrq ehwzhhq
xqhpsor|phqw dqg fhqwudo edqn lqghshqghqfh1

Oderu Pdunhw Uljlglwlhv

D gudzedfn ri wkh lqyhvwljdwlrq deryh lv wkdw xqhpsor|phqw pd| qrw eh
d yhu| jrrg sur{| iru oderu pdunhw uhirup1 Reylrxvo|/ wkhuh duh pdq| rwkhu
idfwruv zklfk d�hfw xqhpsor|phqw exw pd| eh h{foxghg iurp wkh uhjuhv0
vlrqv147 Wkhuhiruh/ zh dovr wu| wr �qg pruh gluhfw phdvxuhv ri oderu pdunhw
srolf|1

Qlfnhoo +4<<:, vxjjhvwv wkdw kljk xqhpsor|phqw lv dvvrfldwhg zlwk wkh
iroorzlqj srolflhv= jhqhurxv xqhpsor|phqw ehqh�wv/ orqj gxudwlrq ri ehq0
h�wv/ orz suhvvxuh rq wkh xqhpsor|hg wr rewdlq zrun/ orz ohyhov ri dfwlyh

45Vhh h1j1 Grodgr dqg Mlphqr +4<<:, dqg Pdulprq dqg ]lolerwwl +4<<;, iru h{sodqdwlrqv
ri zk| Vsdlq pd| eh vhhq dv d vshfldo fdvh1 Erwk vwxglhv hpskdvl}h xqidyrxudeoh lqlwldo
frqglwlrqv/ vxfk dv lqh!flhqflhv lqkhulwhg iurp wkh rog dxwrfudwlf v|vwhp1

46Dffruglqj wr Qlfnhoo +4<<:,/ kljk xqhpsor|phqw lv dvvrfldwhg zlwk kljk xqlrql}dwlrq
dqg orz frruglqdwlrq ri zdjh edujdlqlqj1

47Lq d uhodwhg vwudqg ri wkh olwhudwxuh/ xqhpsor|phqw lv wkrxjkw wr ghshqg rq wkh lqwhu0
dfwlrq ehwzhhq oderu xqlrqv dqg wkh fhqwudo edqn1 Wkh frqwulexwlrqv lqfoxgh Fxnlhupdq
dqg Olssl +4<<<, dqg Yhodvfr dqg Jx}}r +4<<<,/ zkr erwk lqyhvwljdwh wkh h�hfwv ri frqvhu0
ydwlvp dqg fhqwudol}dwlrq ri zdjh edujdlqlqj rq uhdo zdjhv/ xqhpsor|phqw dqg lq dwlrq1
Wkh| dujxh wkdw/ gxh wr wkh fuhglelolw| sureohp/ xqlrqv duh ohvv lqfolqhg wr prghudwh wkhlu
zdjh ghpdqgv wkh pruh frqvhuydwlyh lv wkh fhqwudo edqn1 Khqfh/ erwk prghov suhglfw d
srvlwlyh uhodwlrq ehwzhhq frqvhuydwlvp dqg xqhpsor|phqw1 Eudwvlrwlv dqg Pduwlq +4<<<,/
rq wkh rwkhu kdqg/ dujxh wkdw frqvhuydwlvp ghfuhdvhv wkh ghjuhh ri prqhwdu| dffrppr0
gdwlrq zlwk orzhu zdjh ghpdqgv dqg khqfh orzhu xqhpsor|phqw dv wkh frqvhtxhqfh1 Zh
eholhyh wkdw wkh xvh ri oderu pdunhw lqvwlwxwlrqv dv ghshqghqw yduldeohv hqdeohv xv wr
glvfulplqdwh djdlqvw k|srwkhvhv iurp wklv vwudqg1
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lqwhuyhqwlrq dqg kljk ryhudoo wd{hv ru d frpelqdwlrq ri kljk plqlpxp zdjhv
iru |rxqj shrsoh dqg kljk sd|uroo wd{hv1 Lq ylhz ri wklv/ zh xvh vhyhq ghshq0
ghqw yduldeohv wdnhq iurp Eodqfkdug dqg Zroihuv +4<<<,148 Xqhpsor|phqw
ehqh�wv duh phdvxuhg e| wkh yduldeohv UU4/ UU5/ UU68 dqg UURHFG1 UU4
lv dq dyhudjh uhsodfhphqw udwh ryhu wkh �uvw |hdu ri dq xqhpsor|phqw vshoo1
UU5 lv dq dyhudjh ryhu wkh vhfrqg |hdu dqg UU68 lv dq dyhudjh ryhu wkh
wklug/ irxuwk dqg �iwk |hdu1 UURHFG lv d vxppdu| phdvxuh ri uhsodfhphqw
udwhv frqvwuxfwhg e| wkh RHFG1 GXUDWLRQ phdvxuhv wkh gxudwlrq ri xq0
hpsor|phqw ehqh�wv +lq |hduv,1 Dqrwkhu glphqvlrq ri wkh xqhpsor|phqw
lqvxudqfh v|vwhp lv dfwlyh oderu pdunhw srolflhv/ phdvxuhg e| wkh yduldeoh
DOPS1 Odvwo|/ wkh yduldeoh WD[ phdvxuhv wkh wrwdo wd{ zhgjh1 H{fhsw iru
dfwlyh oderu pdunhw srolf|/ zklfk uhgxfhv xqhpsor|phqw/ zh h{shfw wr �qg
d kxps0vkdshg uhodwlrq ehwzhhq FEL dqg wkh srolf| yduldeohv1 Zh lqfoxgh
+wkh orjdulwkp ri, rshqqhvv dv d frqwuro yduldeoh1 Wklv lv uhdvrqdeoh vlqfh
Djhoo +4<<<, dujxhv wkdw rshqqhvv pd| ohdg wr lqfuhdvhg ghpdqg iru vrfldo
lqvxudqfh wkurxjk oderu pdunhw uljlglwlhv1 Wkh yduldeoh +orj, RSHQQHVV
lv wdnhq iurp Shqq Zruog Wdeohv +Pdun 819,/ zkhuh rshqqhvv lv gh�qhg dv
wkh vxp ri lpsruwv dqg h{sruwv glylghg e| JGS149 Zh dovr lqfoxgh gxpp|
yduldeohv iru 4<;3 dqg 4<<7 dqg/ lq wkh fdvh ri dfwlyh oderu pdunhw srolf|/ d
gxpp| iru Vzhghq1 Wdeoh 5 frqwdlqv wkh uhvxowv ri wkhvh uhjuhvvlrqv1 Zlwk
wkh h{fhswlrq ri wkh uhjuhvvlrqv zlwk UU4 dqg WD[ dv ghshqghqw yduldeoh/
wkh frh!flhqwv iru FEL dqg FEL vtxduhg hqwhu zlwk wkh suhglfwhg vljq1 Wkh
frh!flhqwv duh/ krzhyhu/ vljql�fdqw rq wkh �yh shufhqw ohyho rqo| lq wkh uh0
juhvvlrqv zlwk UU68 dqg DOPS dv ghshqghqw yduldeohv1 Qrwh wkdw wkh h�hfw
ri +wkh orj ri, rshqqhvv lv srvlwlyh dqg vljql�fdqw lq doo ri wkh uhjuhvvlrqv1

Lqglfhv ri Oderu Pdunhw Uljlglwlhv

Dowkrxjk wkh uhvxowv surylgh vrph vxssruw iru wkh suhglfwlrq ri wkh prgho/
hdfk ghshqghqw yduldeoh lv rqo| rqh ri pdq| srwhqwldo sduwv ri d oderu pdu0
nhw uhirup1 Lq idfw/ lw lv srvvleoh wr �qg vxssruw iru wkh x0vkdshg k|srwkhvlv
lq vrph ri wkhvh uhjuhvvlrqv/ exw vwloo uhmhfw wkh vdph k|srwkhvlv zkhq doo
srwhqwldo sduwv ri d uhirup duh frqvlghuhg1 Iru lqvwdqfh/ d uhgxfwlrq ri xq0
hpsor|phqw ehqh�wv dffrpsdqlhg e| dq lqfuhdvhg gxudwlrq ri wkhvh ehqh�wv
pd| rqo| uhgxfh xqhpsor|phqw pdujlqdoo| ru qrw dw doo1 Lq rughu wr wdfnoh

48Vhh wklv vwxg| dqg Qlfnhoo +4<<:, iru ixuwkhu ghwdlov1
49Vlqfh wkh zruog wdeohv hqg 4<<5/ zh kdyh dvvxphg wkh orjdulwkp ri rshqqhvv lq 4<<7

wr htxdo wkh orjdulwkp ri rshqqhvv lq 4<<51
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wklv sureohp/ rqh hylghqwo| qhhgv d frpsrvlwh phdvxuh ri oderu pdunhw uh0
irup1 Dv d �uvw vwhs lq wklv gluhfwlrq/ zh kdyh frqvwuxfwhg wkuhh lqglfhv ri
oderu pdunhw uljlglwlhv= d frqwlqxrxv lqgh{/ d glvfuhwh lqgh{ dqg dq lqgh{ ri
h�hfwlyh oderu pdunhw lqvwlwxwlrqv1 Wkh frqwlqxrxv dqg wkh glvfuhwh lqgh{ duh
vlpsoh dyhudjhv ryhu irxu frpsrqhqwv= xqhpsor|phqw ehqh�wv/ wkh gxudwlrq
ri ehqh�wv/ dfwlyh oderu pdunhw srolflhv dqg wd{hv1 Wkh h�hfwlyh lqvwlwxwlrqdo
lqgh{ lv d zhljkwhg dyhudjh ryhu wkh vdph frpsrqhqwv1 Zh xvhg wkh frp0
srvlwh yduldeoh UURHFG dv wkh frpsrqhqw iru xqhpsor|phqw ehqh�wv1 Iru
wkh frpsrqhqwv gxudwlrq ri ehqh�wv/ dfwlyh oderu pdunhw srolflhv dqg wd{hv/
zh xvhg wkh yduldeohv GXUDWLRQ/ DOPS dqg WD[ uhvshfwlyho|1 Dsshqgl{
E glvsod|v wkh lqglfhv1

Lq wkh glvfuhwh lqgh{/ hdfk frpsrqhqw lv glylghg lqwr wkuhh ohyhov ri uljlg0
lw|> kljk +vfruh 6,/ phglxp +vfruh 5, dqg orz +vfruh 4,1 Iru h{dpsoh/ qh{w
wr Vzhghq/ Ilqodqg kdv wkh kljkhvw wd{hv dqg lv wkhuhiruh jlyhq wkh vfruh 6
lq wkh wd{ frpsrqhqw1 Wkh olplwv lq wkh glvfuhwh lqgh{ zhuh fkrvhq lq rughu
wr dvvljq rqh wklug ri wkh revhuydwlrqv wr hdfk vfruh1 Wkh xsshu olplw iru
vfruh 4 dqg wkh orzhu olplw iru vfruh 6 lq lqgh{ 5 duh wkhuhiruh dv iroorzv1
UURHFG +vfruh 4= � 2D�.b/ vfruh 6= � ���ff,/ GXUDWLRQ +��ffc ���H,/
DOPS +.�SHc �2��e,/ WD[ +ef�2Dc D2��D,1

Wkh frqwlqxrxv lqgh{ lqvwhdg xvhv hdfk frxqwu|*v srvlwlrq rq wkh udqjh
ehwzhhq wkh frxqwulhv zlwk wkh plqlpxp dqg wkh pd{lpxp ohyho ri uljlgl0
wlhv1 Wkxv/ lq wkh wd{ frpsrqhqw ri wklv lqgh{/ Ilqodqg uhfhlyhv wkh vfruh
ES2�.D� 2b�.D� * ESb�Hf� 2b�.D� ' f�H2/ vlqfh wd{hv lq Ilqodqg +S2�.D, duh
forvhu wr wkh pd{lpdo wd{hv lq Vzhghq +Sb�Hf, wkdq wr wkh plqlpdo wd{hv lq
Dxvwudold +2b�.D,1 Zh dovr frqvwuxfwhg d vhfrqg frqwlqxrxv lqgh{ +frqwlqx0
rxv lqgh{ 5, e| xvlqj wkh orj ri dfwlyh oderu pdunhw srolf|1 Wklv zdv grqh
lq rughu wr uhgxfh wkh yduldwlrq ehwzhhq wkh rxwolhu Vzhghq dqg wkh rwkhu
frxqwulhv lq wkh vdpsoh1

Wkh h�hfwlyh lqvwlwxwlrqdo lqgh{ zdv frqvwuxfwhg lq wzr vwhsv1 Lq wkh
�uvw vwhs/ zh uhjuhvvhg xqhpsor|phqw rq xqlrq fryhudjh/ frruglqdwlrq ri
zdjh edujdlqlqj/ gxpp| yduldeohv iru 4<;3 dqg 4<<7 dqg wkh lqvwlwxwlrqdo
yduldeohv UURHFG/ GXUDWLRQ/ WD[ dqg DOPS1 Lq wkh vhfrqg vwhs/ zh
fdofxodwhg wkh suhglfwhg lpsdfw ri wkh odvw irxu yduldeohv rq xqhpsor|phqw
iru hdfk revhuydwlrq1 Zlwk wklv phwkrg ri frqvwuxfwlrq/ zh jhw d phdvxuh
ri wkh frpelqhg h�hfw ri oderu pdunhw lqvwlwxwlrqv rq xqhpsor|phqw1 Wklv
lv dq lpsuryhphqw rq wkh uhjuhvvlrqv lq Wdeoh 4/ vlqfh zh kdyh qrz lvrodwhg
wkh sduw ri xqhpsor|phqw wkdw fdq eh h{sodlqhg e| lqvwlwxwlrqdo yduldeohv1

Wdeoh 6 vkrzv wkh uhvxowv iurp uhjuhvvlrqv ri rxu lqglfhv rq FEL/ FEL
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vtxduhg/ +orj, RSHQQHVV/ gxpp| yduldeohv iru 4<;3 dqg 4<<7 dqg/ lq rqh
fdvh/ d gxpp| yduldeoh iru Vsdlq1 Iru doo vshfl�fdwlrqv/ wkh uhvxowv duh
vxusulvlqjo| zhoo lq olqh zlwk wkh suhglfwlrq ri rxu prgho1 Lq doo ri wkh �yh
uhjuhvvlrqv wkh frh!flhqwv rq FEL dqg FEL vtxduhg kdyh wkh suhglfwhg vljq1
H{fhsw iru wkh glvfuhwh lqgh{ zlwkrxw wkh gxpp| iru Vsdlq/ wkh frh!flhqwv
duh vljql�fdqw rq wkh erughuolqh ri wkh whq shufhqw ohyho1 Zkhq zh xvhg
frqwlqxrxv lqgh{ 5/ wkh frh!flhqwv duh vljql�fdqw rq wkh �yh shufhqw ohyho1

Wr frqfoxgh= iru doo ri rxu dssur{lpdwlrqv ri oderu pdunhw uhirup/ zh
�qg d x0vkdshg uhodwlrq ehwzhhq fhqwudo edqn frqvhuydwlvp dqg uhirup1

8 Frqfoxglqj Uhpdunv
Dowkrxjk Gxlvhqehuj lv uljkw lq wkdw prqhwdu| srolf| lv qrw wkh vroxwlrq wr
wkh sureohp ri vwuxfwxudo xqhpsor|phqw/ oderu pdunhw uhirup qhhg qrw eh
xqd�hfwhg e| wkh jhqhudo srolf| vwdqfh ri wkh fhqwudo edqn1 Vxfk dq lq0
 xhqfh/ krzhyhu/ vhhpv wr frqwudglfw frqyhqwlrqdo zlvgrp vlqfh qxphurxv
vwxglhv kdyh idlohg wr �qg d olqn ehwzhhq xqhpsor|phqw dqg fhqwudo edqn
lqghshqghqfh1 Lq wklv sdshu/ zh kdyh dujxhg wkdw d qrq0olqhdu uhodwlrq lv
qhhghg wr fdswxuh wkh irufhv dw zrun1 Lq sduwlfxodu/ gxh wr wkh wudgh0r� eh0
wzhhq fuhglelolw| dqg  h{lelolw|/ zh h{shfw wkh uhodwlrq ehwzhhq frqvhuydwlvp
dqg uhirup wr eh x0vkdshg1

Lqwhuhvwlqjo|/ rxu hpslulfdo lqyhvwljdwlrq surylghv vrph hylghqfh frqvlv0
whqw zlwk wklv suhglfwlrq1 Zh �qg wkdw xqhpsor|phqw lv d�hfwhg e| fhqwudo
edqn frqvhuydwlvp/ dqg wkdw wklv h�hfw dsshduv wr zrun wkurxjk oderu pdu0
nhw lqvwlwxwlrqv1 Lq sduwlfxodu/ uljlg oderu pdunhw lqvwlwxwlrqv duh dvvrfldwhg
zlwk phglxp ohyhov ri fhqwudo edqn frqvhuydwlvp1
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Stage 1 Stage 2

)LJXUH�� The Sequence of Events in the Model

)LJXUH�� Central Bank Conservatism and Labor Market Reform
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)LJXUH��  Conservatism and Labor Market Reform with Different Exponents in the
Loss Functions
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)LJXUH��  The Empirical Relation Between Central Bank Independence and

                 Unemployment.
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7DEOH��  Dependent Variable: Unemployment

1 2 3

C -2.28 1.66 3.70

(-0.78) (0.51) (1.66)

CBI 36.30 13.95 0.45

(2.86) (1.03) (0.18)

CBI^2 -45.22 -19.13

(-2.87) (-1.12)

UNION COVERAGE 2.25 3.34 2.94

(2.66) (3.52) (3.35)

COORDINATION -0.77 -1.35 -1.21

(-2.10) (-3.41) (-3.41)

DSPAIN 8.84 6.45

(4.20) (3.09)

D1980 -1.63 -1.65 -1.64

(-2.02) (-1.74) (-1.88)

D1994 1.98 1.76 1.93

(2.19) (1.65) (1.97)

Adjusted R-squared 0.51 0.32 0.43

# Obs, 51 51 51

Coefficients are estimated by OLS. t-statistics are reported in

parentheses below the coefficient.



7DEOH��  Dependent Variable: Labor Market Institutions

RR1 RR2 RR35 RROECD DURATION TAX ALMP ALMP

C -14.82 -59.19 -63.11 -49.11 -1.34 20.59 2.00 -5.04

(-0.56) (-2.29) (-3.51) (-3.05) (-0.67) (-1.3) (-0.5) (-0.27)

CBI -29.06 37.4 113 63.66 1.62 -5.4 -51.78 -20.13

(-0.36) (-0.47) (-2.04) (-1.28) (-0.26) (-0.11) (-4.20) (-0.35)

CBI^2 23.83 -74.85 -140.25 -86.59 -2.75 -5.28 73.76 18.06

(-0.24) (-0.76) (-2.04) (-1.40) (-0.36) (-0.09) (-4.8) (0.26)

(log) OPENNESS 17.61 22.4 15.33 17.54 0.89 7.64 3.64 5.39

(-3.09) (-4.02) (-3.96) (-5.05) (-2.05) (-2.24) (-4.23) (1.35)

D1980 -6.63 -8.74 -2.51 -4.96 -0.04 -0.35 -0.07 -0.24

(-1.11) (-1.50) (-0.62) (-1.36) (-0.08) (-0.10) (-0.08) (-0.06)

D1994 1.23 -0.92 2.01 1.43 -0.07 0.45 -0.15 1.84

(-0.18) (-0.14) (-0.44) (-0.35) (-0.13) (-0.11) (-0.15) (0.39)

DSWEDEN 51.15

(-30.35)

Adjusted R-squared 0.10 0.22 0.24 0.33 -0.01 0.01 0.95 -0.06

# Obs, 51 51 51 51 51 51 51 51

Coefficients are estimated by OLS. t-statistics are reported in parentheses below the coefficient.



7DEOH��  Dependent Variable: Indices of Labor Market Rigidities

EFFECTIVE

CONTINUOUS CONTINUOUS DISCRETE DISCRETE INSTITUTIONAL

INDEX 1 INDEX 2 INDEX INDEX INDEX

(log ALMP)

C -0.17 -0.18 1.21 0.39 -3.37

(-1.01) (-1.10) (1.88) (0.65) (-1.79)

CBI 0.82 1.16 1.07 3.34 9.54

(1.55) (2.27) (0.54) (1.84) (1.63)

CBI^2 -1.11 -1.56 -2.53 -5.00 -12.14

(-1.70) (-2.46) (-1.03) (-2.24) (-1.67)

(log) OPENNESS 0.15 0.13 0.22 0.30 1.10

(4.14) (3.52) (1.59) (2.46) (2.71)

D1980 -0.04 -0.04 -0.09 -0.09

(-1.00) (-1.01) (-0.65) (-0.75)

D1994 0.01 0.01 -0.04 0.02

(0.13) (0.25) (-0.25) (0.12)

DSPAIN 1.20

(3.91)

Adjusted R-squared 0.24 0.22 0.07 0.29 0.13

# Obs 51 51 51 51 51

Coefficients are estimated by OLS. t-statistics are reported in parentheses below the coefficient.



Appendix A

)LJXUH�$��Conservatism and Labor Market Reform with Different Political Costs

)LJXUH�$��Conservatism and Labor Market Reform with Different Variances of the
      Supply Shock
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)LJXUH�$��Conservatism and Labor Market Reform with Different Degrees of   
                  Government Inflation Aversion
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Appendix B  Indices of Labor Market Rigidities

EFFECTIVE
CONTINUOUS CONTINUOUS DISCRETE INSTITUTIONAL

COUNTRY YEAR INDEX 1 INDEX 2 INDEX INDEX

Australia 1980 0.58 0.57 2.00 4.98
Australia 1990 0.59 0.58 2.25 4.98
Australia 1994 0.60 0.59 2.25 4.98
Austria 1980 0.61 0.53 2.00 3.33
Austria 1990 0.62 0.53 2.00 3.33
Austria 1994 0.61 0.52 1.75 3.33
Belgium 1980 0.70 0.63 2.50 4.16
Belgium 1990 0.69 0.62 2.50 4.12
Canada 1980 0.47 0.40 1.75 1.85
Canada 1990 0.47 0.41 1.75 1.84
Canada 1994 0.46 0.40 1.75 1.76
Denmark 1980 0.67 0.59 2.00 3.31
Denmark 1990 0.74 0.66 2.00 4.12
Denmark 1994 0.82 0.73 2.00 5.00
Finland 1980 0.66 0.58 2.00 3.25
Finland 1990 0.69 0.61 2.50 2.95
Finland 1994 0.71 0.63 2.50 2.93
France 1980 0.62 0.55 2.75 1.93
France 1990 0.70 0.62 2.75 2.78
Germany 1980 0.61 0.52 2.25 3.48
Germany 1990 0.60 0.51 2.25 3.45
Germany 1994 0.59 0.51 2.25 3.39
Italy 1980 0.41 0.34 1.75 0.47
Italy 1990 0.47 0.40 1.75 1.01
Japan 1980 0.30 0.24 1.50 0.50
Japan 1990 0.30 0.25 1.50 0.58
Japan 1994 0.31 0.25 1.50 0.58
Netherlands 1980 0.73 0.69 2.75 2.85
Netherlands 1990 0.75 0.72 2.75 3.19
Netherlands 1994 0.72 0.69 2.75 2.93
New Zealand 1980 0.61 0.54 2.00 4.97
New Zealand 1990 0.61 0.54 2.00 4.96
Norway 1980 0.53 0.44 1.75 2.10
Norway 1990 0.60 0.52 2.00 2.77
Norway 1994 0.60 0.52 2.00 2.77
Portugal 1980 0.29 0.22 1.25 0.56
Portugal 1990 0.48 0.41 1.75 2.20
Spain 1980 0.53 0.47 3.00 1.35
Spain 1990 0.56 0.50 3.00 1.79
Sweden 1980 0.38 0.38 2.00 1.11
Sweden 1990 0.39 0.39 2.00 1.13
Sweden 1994 0.39 0.39 2.00 1.12
Switzerland 1980 0.31 0.23 1.00 0.61
Switzerland 1990 0.39 0.31 1.00 1.23
Switzerland 1994 0.42 0.34 1.25 1.54
UK 1980 0.55 0.47 2.00 3.34
UK 1990 0.55 0.48 2.00 3.73
UK 1994 0.56 0.49 2.00 3.89
USA 1980 0.42 0.42 1.75 1.16
USA 1990 0.40 0.40 1.75 0.96
USA 1994 0.40 0.40 1.75 0.88


