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Devwudfw

Lq wklv sdshu zh dqdo|}h wkh lpsdfw ri hfrqrplf dqg lqvwlwxwlrqdo +HFE ghflvlrq uxohv,
dv|pphwulhv rq wkh h�hfwlyhqhvv ri prqhwdu| srolf| lq Hxurodqg1 Zh frqvlghu d prgho
zkhuh dv|pphwulf vkrfnv dqg glyhujhqw sursdjdwlrq ri vkrfnv lq rxwsxw dqg lq dwlrq duh
srwhqwldo fdxvhv ri whqvlrqv zlwklq wkh HFE frqfhuqlqj wkh frqgxfw ri frpprq prqhwdu|
+lqwhuhvw udwh, srolf|1 Zhoiduh lpsolfdwlrqv ri wkh dowhuqdwlyh ghflvlrq surfhgxuhv duh
glvfxvvhg1

Nh|zrugv= HPX/ olqhdu ihhgedfn uxohv/ prqhwdu| vwdelolw|1

MHO Fodvvl�fdwlrq= H85
1

WFruuhvsrqglqj dxwkru1 Hpdlo= Sdxo1GhJudxzhChfrq1nxohxyhq1df1eh1 Skrqh= +.,65 +3,49 659;69/ id{=
+., 65 +3,49 659:<91 Ilolsd Fruuhld surylghg h{fhoohqw uhvhdufk dvvlvwdqfh1 Zh duh judwhixo wr wzr uhihuhhv
iru wkhlu ydoxdeoh frpphqwv dqg fulwltxhv rq dq hduolhu yhuvlrq ri wklv sdshu1 Dovr/ zh zrxog olnh wr wkdqn
Sdxo Ehujlq/ Pdwkldv Euxhfnqhu/ Pdww Fdq}rqhul/ Kdqqr Oxvwlj/ Mdtxhv Pholw}/ Sdwulfn Plqirug/ Pdqiuhg
Qhxpdqq/ Dqg| Urvh/ Pdun Vdoprq/ Oduv Vyhqvvrq/ Mxujhq yrq Kdjhq/ Fdvshu gh Yulhv dqg sduwlflsdqwv
dw frqihuhqfhv dqg vhplqduv lq Wurxylooh +Ghqpdun,/ Urwwhugdp/ Ehunhoh|/ Kduydug/ Erqq +]HL,/ Sdulv/ wkh
DVVD phhwlqj +Qhz0\run, dqg d FHSU phhwlqj lq Edufhorqd iru xvhixo frpphqwv rq dq hduolhu gudiw ri wklv
sdshu1 Uhvsrqvlelolw| iru uhpdlqlqj huuruv lv rxuv1
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4 Lqwurgxfwlrq

Wkh Hxurshdq Fhqwudo Edqn +HFE, kdv wkh vroh uhvsrqvlelolw| iru wkh frqgxfw ri prqhwdu|
srolflhv lq Hxurodqg1 Wkh Pddvwulfkw Wuhdw| surylghv vrph jhqhudo sulqflsohv derxw wkh
remhfwlyhv wr eh sxuvxhg e| wkh HFE dqg kdv vhw wkh lqvwlwxwlrqdo iudphzrun zlwklq zklfk
wkh HFE zloo wdnh lwv ghflvlrqv1 Pruh suhflvho|/ wkh vwdwxwhv ri wkh HFE zhuh hqvkulqhg lq
wkh Pddvwulfkw Wuhdw|1 Wkh sulqflsohv xqghuo|lqj wkhvh vwdwxwhv duh/ �uvw/ wkdw wkh sulpdu|
remhfwlyh ri wkh HFE lv wkh pdlqwhqdqfh ri sulfh vwdelolw| +duw1 438,/ dqg/ vhfrqg/ wkdw lq
rughu wr dfklhyh wklv remhfwlyh/ wkh HFE vkrxog eh srolwlfdoo| lqghshqghqw +duw1 43:,1 Wkh
Wuhdw| dovr irupxodwhv rwkhu remhfwlyhv wr eh sxuvxhg e| wkh HFE +h1j1 kljk hpsor|phqw,
exw dozd|v dggv wkh surylvr wkdw wklv vkrxog qrw lqwhuihuh zlwk wkh sulpdu| remhfwlyh zklfk
lv sulfh vwdelolw|1

Wkh ghflvlrq pdnlqj erg| lv wkh Jryhuqlqj Frxqflo +JF,/ zklfk frqvlvwv ri wkh Jryhuqruv
+Suhvlghqwv, ri wkh Qdwlrqdo Edqnv ri wkh hxur0frxqwulhv/ dqg ri wkh Suhvlghqw/ wkh Ylfh0
Suhvlghqw dqg wkh irxu Gluhfwruv ri wkh HFE1 Hdfk ri wkh phpehuv kdyh rqh yrwh1 Dowkrxjk
wkh vwdwxwhv ri wkh HFE pdqgdwh wkh phpehuv ri wkh HFE0Frxqflo wr uhsuhvhqw wkh lqwhuhvwv
ri Hxurodqg dv d zkroh/ lw lv txlwh olnho| wkdw wkhuh zloo eh rffdvlrqv zkhq wkh qdwlrqdo
uhsuhvhqwdwlyhv zloo sxuvxh qdwlrqdo lqwhuhvwv14

Rqh pdmru txhvwlrq wkdw dulvhv lq wklv frqwh{w lv wkh iroorzlqj1 Zloo wkh qdwlrqdo uhsuh0
vhqwdwlyhv lq wkh HFE0Frxqflo wdnh d xqlrq0zlgh shuvshfwlyh zkhq ghflglqj derxw prqhwdu|
srolflhv/ ru zloo wkh| jlyh d kljk zhljkw wr qdwlrqdo hfrqrplf frqglwlrqv zkhq wdnlqj wkhvh
ghflvlrqvB Wkh txhvwlrq lv lpsruwdqw1 Iru/ li dv|pphwulf vkrfnv dqg2ru dgmxvwphqw vshhgv
rffxu iuhtxhqwo| lq wkh ixwxuh HPX/ d qdwlrqdolvwlf dwwlwxgh ri wkh HFE Frxqflo phpehuv/
wuljjhuhg e| glyhujhqw hfrqrplf frqglwlrqv/ pd| ohdg wr iuhtxhqw frq lfwv derxw wkh dssur0
suldwh srolflhv wr eh sxuvxhg1 Rqh fdq h{shfw wkdw/ dowkrxjk hdfk ri wkh Jryhuqruv zloo vkduh
vlplodu suhihuhqfhv derxw lq dwlrq dqg rxwsxw vwdelol}dwlrq/ wkhvh glyhujhqw hfrqrplf frqgl0
wlrqv pd| ohdg wkhp wr wdnh gl�huhqw srvlwlrqv rq wkh ghvludeoh vwdqfh ri prqhwdu| srolflhv1
Zkhq wkdw kdsshqv/ qdwlrqdo ylhzsrlqwv zloo orrp odujh lq wkh ghflvlrq pdnlqj surfhvv1 Dv
d uhvxow/ wkh ghflvlrq pdnlqj surfhvv zlwklq wkh HFE zloo eh pdgh gl!fxow1

Dw wkh hqg ri wkh gd|/ krzhyhu/ d frpprq prqhwdu| srolf| pxvw eh lpsohphqwhg1 Wkh
lvvxh ri glyhujhqw rswlpdo +qdwlrqdo, prqhwdu| srolflhv wkxv ohdgv wr d qhhg iru ghflvlrq
surfhgxuhv1 Wkhvh surfhgxuhv zloo ghwhuplqh wkh zd| frxqwu|0vshfl�f ghvluhv derxw prqhwdu|
srolflhv duh djjuhjdwhg lqwr rqh frpprq prqhwdu| srolf|1 Reylrxvo|/ wkh prgdolwlhv ri wkh
ghflvlrq surfhgxuh zloo pdwwhu lq wklv djjuhjdwlrq sureohp dqg zloo dovr d�hfw pdfur0hfrqrplf
shuirupdqfh dqg zhoiduh ri wkh lqglylgxdo frxqwulhv1

Wklv sdshu surylghv d �uvw vwhs lq dqdo|}lqj wkh h�hfwv ri ghflvlrq surfhgxuhv lq wkh JF
rq h�hfwlyhqhvv ri prqhwdu| srolf| dqg pdfur0hfrqrplf vwdelol}dwlrq15 Wkh sdshu surfhhgv
lq wzr vwhsv1 Iluvw/ lq vhfwlrq 5 zh dvvhvv hpslulfdoo| wkh pdjqlwxgh ri wkh glyhujhqfh lq
*qdwlrqdo lqwhuhvwv* wkdw pd| dulvh dqg wkhlu h�hfwv rq wkh ghvluhg prqhwdu| srolf| uhdfwlrqv1
Wklv zh dfklhyh e| xvlqj wkh ehqfkpdun Uxghexvfk dqg Vyhqvvrq +4<<<, prgho iru rswlpdo
prqhwdu| srolf| lq dq lqwhuwhpsrudo vhwwlqj1 Vhfrqg/ kdylqj hvwdeolvkhg wkh dv|pphwulhv lq
ghvluhg rswlpdo prqhwdu| srolf| uhdfwlrqv/ zh irupxodwh vrph uxohv iru wkh ghflvlrq surfhvv

4Iru d pruh ghwdlohg ghvfulswlrq ri wkh vwdwxwhv ri wkh HFE vhh Jurv/ hw do1+4<<<,1 Vhh dovr Ehjj/ hw do1+4<<;,
dqg Jurv/ hw do1+4<<<, iru d glvfxvvlrq ri wkh ghfhqwudolvhg qdwxuh ri wkh Hxurshdq V|vwhp ri Fhqwudo Edqnv1

5Uhfhqw sdshuv kdyh dqdo|}hg vlplodu lvvxhv lvvxhv uhodwlqj wr zrunlqjv ri wkh Hxurshdq Fhqwudo Edqn1 Vhh
Elqgvhlo+4<<9,/ Erwwd}}l dqg Pdqdvvh+4<<;,/ Euxhfnqhu+4<<:, dqg Yrq Kdjhq dqg Vxhssho+4<<7,1 Vhh dovr
Gruqexvfk/ Idyhur dqg Jldyd}}l+4<<;, zkr vwxg| sureohpv ri yrwlqj lq wkh HFE1
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zlwklq wkh JF +vhfwlrq 6,1 Irxu w|shv ri ghflvlrq surfhgxuhv zloo eh dqdo|}hg= d frqvhq0
vxv prgho/ d sxuho| qdwlrqdolvwlf uxoh zkhuh doo uhsuhvhqwdwlyhv rqo| wdnh lqwr dffrxqw wkhlu
qdwlrqdo lqwhuhvwv/ dq lqwhuphgldwh fdvh zkhuh wkh qdwlrqdo uhsuhvhqwdwlyhv wdnh d qdwlrqdolv0
wlf shuvshfwlyh dqg wkh HPX0zlgh shuvshfwlyh suhydlov iru wkh HFE uhsuhvhqwdwlyhv dqg dq
HPV0uxoh zkhuh Jhupdq prqhwdu| suhihuhqfhv duh dssolhg1 H�hfwv ri wkh ghflvlrq surfhgxuhv
rq pdfur0hfrqrplf vwdelol}dwlrq zloo eh glvfxvvhg lq vhfwlrq 71 Ilqdoo|/ vhfwlrq 8 frqwdlqv d
vxppdu| ri wkh pdlq �qglqjv ri wkh sdshu1

5 Rswlpdo Srolf| Uxohv iru Frxqwu| Uhsuhvhqwdwlyhv

Lq wklv vhfwlrq zh prgho fhqwudo edqn ehkdylru/ xvlqj wkh prgho suhvhqwhg lq Uxghexvfk dqg
Vyhqvvrq +4<<<,16 Wkh fhqwudo edqn lv dvvxphg wr kdyh dq h{solflw wdujhw iru wkh jrdo yduldeohv
vxfk dv dq lq dwlrq wdujhw dqg rxwsxw jds wdujhw1 Lq rughu wr uhdfk wkhvh wdujhwv wkh fhqwudo
edqnv xvh wkh vkruw uxq lqwhuhvw udwh dv dq lqvwuxphqw1 Wkh lpsolflw uxoh iru wkh lqvwuxphqw
+iurp qrz rq srolf| uxoh, fdq wkhq eh ghulyhg iurp wkh �uvw rughu frqglwlrq ri wkh h{solflw orvv
plqlpl}dwlrq1 Lq jhqhudo/ wklv srolf| uxoh zloo ghshqg rq wkh fxuuhqw hfrqrplf vwdwh ri wkh
frxqwu| dqg wkh zd| wkh lqwhuhvw udwh +ryhu wlph, d�hfwlqj wkh gl�huhqw h{solflw jrdo yduldeohv/
l1h1 lq dwlrq dqg rxwsxw1 Wkh lqwhuhvw udwh/ dv ghwhuplqhg e| wkh srolf| uxoh/ zloo wkhuhiruh
eh d ixqfwlrq ri +4, wkh suhihuhqfhv ri wkh fhqwudo edqn ryhu wkh gl�huhqw pdfur0hfrqrplf
yduldeohv/ +5, wkh wudqvplvvlrq ri lqwhuhvw udwhv lqwr wkhvh jrdo yduldeohv +6, wkh dfwxdo vwdwh
dqg vwuxfwxuh ri wkh hfrqrp| dqg �qdoo| +7, wkh vwrfkdvwlf vkrfnv wkdw dowhu wkh vwdwh ri wkh
hfrqrp|1 Hdfk ri wkhvh irxu frpsrqhqwv lv olnho| wr gl�hu dfurvv frxqwulhv vxfk wkdw rswlpdo
lqwhuhvw udwh uxohv duh olnho| wr eh frxqwu|0vshfl�f dqg wkhuhiruh d srwhqwldo fdxvh ri whqvlrq
zlwklq wkh HFE Jryhuqlqj Frxqflo71

514 Vwdwh vsdfh uhsuhvhqwdwlrq

Wr pdnh wkh prgho vlplodu lq vwuxfwxuh wr wkh rqh xvhg e| fhqwudo edqnv zh iroorz Uxghexvfk
dqg Vyhqvvrq +4<<<, lq irfxvlqj rq wkh iroorzlqj wkuhh ihdwxuhv= +4, wkh srolf| lqvwuxphqw
xvhg e| wkh fhqwudo edqn lv wkh vkruw0uxq lqwhuhvw udwh +l,/ +5, wkh prgho lv gh�qhg lq whupv

6Zh edvh rxu dqdo|vlv rq uhfhqw uhvhdufk frqfhuqlqj wkh xvh ri prqhwdu| srolf| uxohv lq d qxpehu ri lqgxv0
wuldo frxqwulhv +vhh Wd|oru +4<<6, dqg Fodulgd/ Jdol dqg Jhuwohu +4<<;,,1 Wklv uhvhdufk lqglfdwhv wkdw fhqwudo
edqnv lq lqgxvwuldo frxqwulhv jhqhudoo| wdujhw wkh udwh ri lq dwlrq dqg duh dovr frqfhuqhg derxw vwdelol}lqj
wkh exvlqhvv f|foh1 Wkh lqvwuxphqw xvhg wr shuirup wkhvh wdvnv lv xvxdoo| wkh vkruw0whup lqwhuhvw udwh1 Wklv
hylghqfh kdv ohg Wd|oru +4<<6, wr frqfoxgh wkdw fhqwudo edqnv +lq sduwlfxodu wkh XV Ihghudo Uhvhuyh, udlvh wkh
vkruw whup lqwhuhvw udwh zkhq lq dwlrq lqfuhdvhv dqg zkhq rxwsxw jurzv uhodwlyh wr rxwsxw fdsdflw|/ dqg ylfh
yhuvd1 Fodulgd/ Jdol dqg Jhuwohu +4<<;,, frqfoxgh wkdw fhqwudo edqnv ri wkh pdmru lqgxvwuldo frxqwulhv +XV/
Mdsdq/ Jhupdq|/ Hqjodqg, ehkdyh lq d vlplodu zd|/ dowkrxjk wkh zhljkw wkh| dwwdfk wr lq dwlrq dqg rxwsxw
ydulhv1 Lw lv lqwhuhvwlqj wr qrwh wkdw wkh Exqghvedqn zklfk lv wkh prvw rxwvsrnhq derxw sulfh vwdelolw| dv
wkh sulpdu| remhfwlyh ri prqhwdu| srolf|/ lq sudfwlfh dwwdfkhv frqvlghudeoh lpsruwdqfh wr rxwsxw vwdelol}dwlrq
+vhh dovr Ehuqdqnh dqg Plkry +4<<:,/ Odxedfk dqg Srvhq +4<<:,/ Lvvlqj +4<<9,/ Qhxpdqq +4<<:,/ yrq Kdjhq
+4<<8, dqg Shhuvpdq dqg Vphwv +4<<<, rq wklv lvvxh,1

7Wkhuh lv d odujh olwhudwxuh dqdo|vlqj wkhvh dv|pphwulhv lq Hxursh1 Vrph/ olnh Ed|rxpl dqg Hlfkhqjuhhq
+4<<6, ru Ed|rxpl dqg Sudvdg +4<<:, dqdo|vh wkh dv|pphwulhv ri vkrfnv1 Pruh uhfhqwo|/ wkhuh kdv ehhq
dq xsvxujh ri hfrqrphwulf dqdo|vlv vwxg|lqj wkh dvv|phwulhv lq wkh wudqplvvlrq phfkqdqlvp/ ri v|pphwulf
vkrfnv1 Vhh/ iru h{dpsoh/ Gruqexvfk/ Idyhur dqg Jldyd}}l +4<<;,/ Udpdvzdp| dqg Vorhn +4<<;,/ Shhuvpdq
dqg Vphwv +4<<<,/ Jlrydqqhwwl dqg Pdulprq +4<<;,1 Qrwh wkdw rwkhu uhfhqw vwxglhv irfxv rq wkh olnho| lpsdfw
ri wkh gl�huhqfhv lq dvvhw pdunhwv rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp +vhh Pdfohqqdq/ Pxhooedxhu dqg
Vwhskhqv/ 4<<;, ru vwuhvv wkh uroh ri wkh �qdqfldo dqg ohjdo vwuxfwxuhv dv d srwhqwldo h{sodqdwlrq ri vxfk
dv|pphwulhv +vhh Fhffkhwwl/ 4<<<,1
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ri wkh rxwsxw jds dqg +6, d vwdqgdug dxwruhjuhvvlyh Skloolsv0fxuyh lv xvhg1 Qrwh wkdw wkh
dxwruhjuhvvlyh Skloolsv fxuyh lv edfnzdug orrnlqj lqvwhdg ri wkh +wkhruhwlfdoo|, pruh dsshdolqj/
iruzdug orrnlqj/ yhuvlrq1 Hpslulfdo hylghqfh/ krzhyhu/ vxjjhvwv wkdw wkh iruphu pd|/ iurp dq
hpslulfdo srlqw ri ylhz/ eh vxshulru wr wkh odwwhu1 Iru lqvwdqfh/ Ixkuhu +4<<:, �qgv wkdw wkh
edfnzdug orrnlqj yhuvlrq lv pxfk forvhu wr wkh hpslulfdoo| revhuyhg lq dwlrq g|qdplfv wkdq
wkh +sxuho|, iruzdug orrnlqj yhuvlrq1 Uhfhqw uhvhdufk e| Jdol dqg Jhuwohu +4<<<, vkrzv wkdw
wkh xvh ri wkh rxwsxw jds fdq eh d sureohp lq iruzdug orrnlqj vshfl�fdwlrqv ri wkh Skloolsv
fxuyh1 Jdol dqg Jhuwohu �qg wkdw wkh rxwsxw jds ohdgv wkh udwh ri lq dwlrq/ d �qglqj zklfk
lv lqfrqvlvwhqw zlwk d iruzdug orrnlqj Skloolsv fxuyh1 Dq dgglwlrqdo uhdvrq zk| zh glg qrw
xvh d iruzdug orrnlqj Skloolsv fxuyh lv wudfwdelolw|1 Dowkrxjk wkhruhwlfdo prghov iru iruzdug
orrnlqj Skloolsv0fxuyh prghov +vhh Vyhqvvrq +4<<</ 5333,, dqg sudfwlfdoo| ihdvleoh hvwlpdwlrq
whfkqltxhv h{lvw +vhh iru lqvwdqfh Fodulgd hw do1 +4<<;,, iru rqh frxqwu| prghov/ zh idfh wkh
vlwxdwlrq zkhuh prqhwdu| srolf| lv wkh rxwfrph ri srvvleo| lqwulfdwh ghflvlrq surfhgxuhv lq
wkh JF/ lqyroylqj vhyhqwhhq djhqwv1 Lpsohphqwdwlrq ri wkh iruzdug0orrnlqj Skloolsv0fxuyh
zrxog lpso| h{solflwo| +dqdo|wlfdoo|, vroylqj wkh ghflvlrq surfhgxuh+v, dqg wkhlu h�hfwv rq
ixwxuh lq dwlrq lq hdfk ri wkh frxqwulhv1 Vroylqj vxfk d prgho iru hohyhq frxqwulhv lv fxuuhqwo|
lqihdvleoh/ iruflqj xv wr xvh wkh edfnzdug orrnlqj yhuvlrq iru zklfk h{shfwdwlrqv duh hdvlo|
lghqwl�hg1

Pruh irupdoo|/ zh dvvxph wkdw lq dwlrq +�, lv ghwhuplqhg e| wkh rxwsxw jds +�|, zlwk d
rqh shulrg odj dqg sdvw lq dwlrq udwhv=

�|n� @
?[

�'�

�Zc��|n�3� . �+|| . %|n�= +4,

Zh ghfrpsrvh rxwsxw lqwr d shupdqhqw dqg d wudqvlwru| frpsrqhqw dqg lqwhusuhw wkh
shupdqhqw frpsrqhqw ri rxwsxw dv wkh rxwsxw fdsdflw| ri dq hfrqrp|1 Wkh wudqvlwru| frp0
srqhqw | wkhuhiruh phdvxuhv wkh whpsrudu| ryhu0 ru xqghuxwlolvdwlrq ri wkh rxwsxw fdsdflw|1
Zh dgdsw wkh vwdqgdug Uxghexvfk dqg Vyhqvvrq +4<<<, prgho wr wkh Hxurshdq vlwxdwlrq e|
h{solflwo| prghoolqj wkh wudgh0lqwhudfwlrqv dprqj frxqwulhv1 Pruh vshfl�fdoo|/ wkh rxwsxw jds
lv dvvxphg wr ghshqg rq suhylrxv rxwsxw jdsv/ d |hdu odjjhg wudgh zhljkwhg rxwsxw jdsv ri
wkh rwkhu frxqwulhv lq wkh HPX +|W|3�2, dqg wkh dyhudjh uhdo lqwhuhvw udwh ryhu wkh sdvw 45
shulrgv1 Pruh irupdoo|=

||n� @
6[
�'�

�+c�||n�3� . �W+|
W
|3�2 � �o +�l| � ��|, . �|n�> +5,

zkhuh �l| dqg ��| ghqrwh d wzhoyh prqwk +prylqj, dulwkphwlf dyhudjh ri fxuuhqw dqg sdvw
lqwhuhvw dqg lq dwlrq udwhv

�l| @ 4@ +45,
��[
�'f

l|3� dqg ��| @ 4@45
��[
�'f

�|3� +6,

dqg |W| ghqrwhv wkh elodwhudo wudgh zhljkwhg rxwsxw jdsv ri wkh rwkhu HPX0phpehuv> Wklv
wudgh zhljkwhg rxwsxw jds iru frxqwu| l lv fdofxodwhg dv iroorzv=

|W| @
��[

�'�c� �'�

z�c� |�c|zlwk z�c� @
[�
�[��

&'�c& �'�
[�
&

dqg [�
� h{sruw yroxph iurp frxqwu| l wr m=

+7,
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Qrwh wkdw htxdwlrqv +4, dqg +5, lpso| d sduwlfxodu wudqvplvvlrq phfkdqlvp lq uhvsrqvh wr
fkdqjhv lq wkh srolf| lqvwuxphqw1 Pruh vshfl�fdoo|/ d fkdqjh lq wkh lqwhuhvw udwh �uvw d�hfwv
wkh rxwsxw jds dqg vxevhtxhqwo|/ zlwk d rqh shulrg odj/ d�hfwv wkh lq dwlrq udwh lqgluhfwo|
+wkurxjk wkh h�hfwv ri lqwhuhvw udwh fkdqjhv rq wkh rxwsxw jds,1 Hylghqwo|/ wkh wudqvplvvlrq
ri lqwhuhvw udwh fkdqjhv wr rxwsxw dqg lq dwlrq zloo eh ghwhuplqhg e| wkh sdudphwhu ydoxhv
�Zc, dqg �+c� zlwk o @ 4> ===> q dqg m @ 4> ===>p=18

Wkh vwdwh ri wkh hfrqrp| dqg lwv g|qdplfv fdq eh vxppdul}hg e| wkh vwdwh vsdfh uhsuhvhq0
wdwlrq ri htxdwlrqv +4, dqg +5,1 Ghqrwlqj wkh vwdwh ri wkh hfrqrp| e|[|/ dq +q.p. 5. 44,�
4 yhfwru/ vwdfnlqj frqvhfxwlyho| �| wloo �|3?/ || wloo ||36> |W|3�� wloo |

W
|3�2 dqg l|3� wloo l|3��/ lwv

g|qdplfv fdq eh uhirupxodwhg dv +iru d pruh ghwdlohg gh�qlwlrq ri D dqg E vhh dsshqgl{ D,
=

[|n� @ D[| .El| .  |n� +8,

Qrwh wkdw wkh deryh vwdwh vsdfh uhsuhvhqwdwlrq lv qrw *forvhg*1 Wkdw lv wkh g|qdplfv ri wklv
vwdwh vsdfh uhsuhvhqwdwlrq ghshqg rq wkh g|qdplfv ri wkh lqwhuhvw udwh ohyho/ zklfk kdv qrw
+|hw, ehhq prghohg h{solflwo|1 Wr forvh wkh prgho zh lqwurgxfh lq wkh qh{w vhfwlrq wkh lqwhuhvw
udwh g|qdplfv e| ghulylqj wkh rswlpdo Wd|oru0uxoh iru lqwhuhvw udwhv1

515 Rswlpdo olqhdu ihhgedfn uxoh

Wkh fhqwudo edqn kdv dv remhfwlyh wr plqlpl}h lwv lqwhuwhpsrudo orvv ixqfwlrq zklfk lv gh�qhg
lq whupv ri wkh wlph w h{shfwhg gl�huhqfh ehwzhhq +|hduo|, lq dwlrq/ wkh rxwsxw jds +�|, dqg
wkhlu wdujhwhg ydoxhv/ f� dqg f2/ uhvshfwlyho|19 Pruhryhu/ vrph ghjuhh ri lqwhuhvw vprrwklqj
lv dvvxphg iru wkh fhqwudo edqn1 Irupdoo|/ zh dvvxph wkh iroorzlqj plqlpl}dwlrq sureohp=

plq
�|

n"[
�'f

��H|

k
+��|n� � f�,

2 . �|2|n� . � +l|n� � l|n�3�,
2
l
= +9,

Li wkh iuhtxhqf| ri phhwlqjv lq wkh HFE lv vx!flhqwo| kljk +vd|/ prqwko|, vxfk wkdw wkh
glvfrxqw udwh � $ 4> lw fdq eh vkrzq wkdw wkh deryh plqlpl}dwlrq sureohp fdq eh uhvwdwhg
lq whupv ri dq xqfrqglwlrqdo orvv ixqfwlrq +vhh Uxghexvfk dqg Vyhqvvrq/ 4<<;,=

plq
�|

H ^O|` @ Y du ^+��| � f�,` . �Y du ^||` . �Y du ^�l|` = +:,

Djdlq/ iroorzlqj Uxghexvfk dqg Vyhqvvrq +4<<<, zh zulwh wkh wdujhw yduldeohv/ ��|> || dqg
l| � l|3� lq ixqfwlrq ri wkh vwdwh yduldeoh [| +d ghwdlohg gh�qlwlrq ri wkh pdwulfhv Ff dqg F�

fdq eh irxqg lq dsshqgl{ D,=

8 Lq rughu wr vdwlvi| wkh qdwxudo udwh k|srwkhvlv d uhvwulfwlrq ri wkh k frh!flhqwv ri wkh irup

?[
�'�

kZc� ' �

vkrxog eh lpsrvhg1 Lq wkh hpslulfdo vhfwlrq zh xvh wkh xquhvwulfwhg frh!flhqw hvwlpdwhv iru zklfk wkh vxpphg
frh!flhqwv duh lq prvw fdvhv uhdvrqdeo| forvh wr dqg lqvljql�fdqwo| gl�huhqw iurp 41 D irupdo whvw iru orqj
uxq qhxwudolw| lv suhvhqwhg lq wdeoh 4 lq wkh dsshqgl{1

9Dv +| lv ehlqj gh�qhg dv wkh rxwsxw jds rqh fdq frqyhqlhqwo| vhw S2 wr }hur1
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Wkh orvv ixqfwlrq fdq qrz eh uhzulwwhq dv:=
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Jlyhq wkh hpslulfdo hylghqfh wkdw fhqwudo edqnv edvh wkhlu lqwhuhvw udwh srolf| rq fxuuhqw
+dqg suhylrxv, ydoxhv ri rxwsxw dqg lq dwlrq zh frqvlghu wkh fodvv ri olqhdu ihhgedfn uxohv/
wkdw lv olqhdu uxohv edvhg rq wkh fxuuhqw hfrqrplf vwdwhv=

l| @ i[| +43,

zkhuh i ghqrwhv d 4 � +q .p. 5 . 44, yhfwru1 Xvlqj wkh deryh uhodwlrqv dqg vxevwlwxwlqj
wkh olqhdu ihhgedfn uxoh zh rewdlq wkh g|qdplfv ri wkh vwdwh yduldeoh/ wdnlqj lqwr dffrxqw wkh
dfwlrqv ri wkh fhqwudo edqn +rq lqwhuhvw udwhv,/ dv=

[|n� @P[| . y|n�> P @ D.Ei +44,

dqg iru wkh jrdo yduldeohv=

\| @ F[|> F @ Ff .F�i= +45,

Qrwh wkdw dffruglqj wr htxdwlrq +43, wkh fhqwudo edqn fdq dowhu wkh g|qdplfv ri wkh
hfrqrplf vwdwh e| frqglwlrqlqj lwv lqwhuhvw udwh srolf| rq wkh fxuuhqw vwdwh ri wkh hfrqrp|1
Wkh rswlpdo olqhdu ihhgedfn uxoh lv wkhq gh�qhg dv wkdw lqwhuhvw udwh uxoh wkdw jhqhudwhv d
vwdwh0vsdfh g|qdplfv wkdw plqlpl}hv wkh orvv ixqfwlrq +;, = Xqghu wkh dvvxpswlrqv pdgh vr
idu/ Uxghexvfk dqg Vyhqvvrq +4<<<, vkrz wkdw wkh rswlpdo +olqhdu, srolf| uxoh lv jlyhq e|=

l| � i [| @ � �
U.E�Y E

�3� �
X � .E�Y D

�
[| +46,

zkhuh wkh pdwul{ Y lv gh�qhg e|=

Y @ T. Xi . i �X � . i �Ui .P �YP +47,

T @ F �
fNFf > X @ F�

fNF� dqg U @ F�
�NF�=

Lqvshfwlrq ri wkh rswlpdo olqhdu ihhgedfn uxoh i vkrzv wkdw wkh ghvluhg lqwhuhvw udwh ohyhov
fdq glyhujh dfurvv frxqwulhv iru wzr uhdvrqv= hlwkhu lq wkh ihhgedfn frh!flhqwv i ru hfrqrplf
frqglwlrqv [|1 Iluvw/ wkh hfrqrplf frqglwlrqv/ dv vxppdul}hg e| wkh vwdwh yduldeoh/ [> fdq
gl�hu dqg khqfh uhtxluh gl�huhqw srolf| dfwlrqv1 Vhfrqg/ uhdfwlrq frh!flhqwv +wkh yhfwru i,
fdq gl�hu dfurvv frxqwulhv edvlfdoo| iru wkuhh uhdvrqv1 Iluvw/ wkh suhihuhqfhv ri wkh fhqwudo
edqnv fdq gl�hu +wkh N pdwul{,1 Vhfrqg/ wkh vhqvlwlylw| ri rxwsxw wr lqwhuhvw udwh fkdqjhv

:Qrwh wkdw lq zkdw iroorzv zh kdyh lpsolflwo| ghgxfwhg wkh phdq iurp hdfk ri wkh wdujhw yduldeohv1 Lq wkh
hpslulfdo vhfwlrq zh ghdo zlwk wklv lvvxh e| grlqj wkh hfrqrphwulf dqdo|vlv rq wkh ghphdqhg vhulhv1
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+wkh E yhfwru, fdq gl�hu dfurvv frxqwulhv1 Dqg �qdoo|/ frxqwulhv fdq gl�hu lq wkh g|qdplf
dgmxvwphqw sdwkv ri wkh hfrqrp| wr vkrfnv +wkh D pdwul{,1 Vr/ li lqglylgxdo phpehu0vwdwhv
wu| wr sxuvxh wkhlu rzq rswlpdo hfrqrplf srolflhv zlwklq HPX/ +frxqwu|0vshfl�f, gl�huhqfhv
lq hfrqrplf vwdwh/ wudqvplvvlrq phfkdqlvpv dqg suhihuhqfhv ryhu wkh wkuhh jrdo yduldeohv duh
d srwhqwldo vrxufh ri frq lfw lq wkh frqgxfw ri wkh Hxurshdq prqhwdu| srolf|1

516 Hpslulfdo uhvxowv

Lq wklv vhfwlrq zh hpslulfdoo| lqyhvwljdwh wkh rswlpdo ihhgedfn uxohv iru hdfk ri wkh hohyhq
HPX frxqwulhv1 Iluvw/ zh hvwlpdwh wkh pdfur0prgho frqvlvwlqj ri htxdwlrqv +4, dqg +5,1 Zh
xvh wkh Dndlnh Lqirupdwlrq Fulwhulrq lq rughu wr ghwhuplqh wkh odj vwuxfwxuhv iru wkh djjuhjdwh
ghpdqg vxsso| htxdwlrqv;1 Vxevhtxhqwo| zh xvh wkh rewdlqhg hvwlpdwhv wrjhwkhu zlwk vrph
dvvxpswlrqv derxw wkh suhihuhqfhv ri wkh fhqwudo edqn +l1h1 wkh pdwul{ N, wr frpsxwh wkh
rswlpdo ihhgedfn frh!flhqwv +frqwdlqhg lq wkh yhfwru i,=

Wkh vdpsoh frqvlvwv ri prqwko| revhuydwlrqv iru lq dwlrq dqg lqgxvwuldo surgxfwlrq iru
wkh shulrg 4<:<=4 wloo 4<<7=3<1< Lqwhuhvw udwhv duh prqwko| prqh| pdunhw dqg fdoo prqh| udwhv
+zlwk wkh h{fhswlrqv ri VWI udwh iru Luhodqg/ dyhudjh ohqglqj udwh iru Ilqodqg dqg ohqglqj
udwh iru Sruwxjdo, dv uhsruwhg e| wkh LIV vwdwlvwlfv143Prqwko| lq dwlrq vhulhv duh frqvwuxfwhg
e| wdnlqj �uvw gl�huhqfhv ri +orj, FSL gdwd dqg wkh rxwsxw jds zdv frqvwuxfwhg e| surshuo|
ghwuhqglqj wkh lqgxvwuldo surgxfwlrq vhulhv144Iru uhdvrqv ri euhylw| zh gr qrw suhvhqw wkh
hvwlpdwlrq uhvxowv iru doo frxqwulhv frqvlghuhg145 Wdeoh 4 vxppdul}hv vrph ri wkh lpsruwdqw
ihdwxuhv ri wkh hvwlpdwlrq uhvxowv1

Lqvhuw Wdeoh 4

Iru rxu sxusrvh/ wkh suhvhqfh ri dv|pphwulf sursdjdwlrq ri vkrfnv lv ri juhdw lpsruwdqfh1
Wkhuhiruh1 zh hvwlpdwhg wkh h�hfwv ri lqwhuhvw udwh fkdqjhv rq rxwsxw dqg lq dwlrq iru hdfk
ri wkh frxqwulhv1 Pruh vshfl�fdoo|/ zh hvwlpdwhg wkh uhdfwlrq ri rxwsxw dqg lq dwlrq wr d
whpsrudu| +wzhqw|0irxu prqwkv, lqfuhdvh ri wkh lqwhuhvw udwh e| rqh shufhqw1 Wkh uhvxowv ri
wkhvh hvwlpdwhv fdq eh rewdlqhg iurp wkh dxwkruv1 Lq olqh zlwk wkh h{lvwlqj hpslulfdo olwhudwxuh
zh �qg wkdw erwk rxwsxw dqg lq dwlrq ghfuhdvh dv d frqvhtxhqfh ri wkh lqfuhdvh lq lqwhuhvw
udwh1 Pruhryhu/ zh �qg iru doo frxqwulhv wkdw wkh lqlwldo rxwsxw uhvsrqvh lv odujhu wkdq wkdw ri
lq dwlrq1 Dovr/ wkh vl}h ri uhvsrqvhv dv zhoo dv wkh sursdjdwlrq ri wkh lqfuhdvh lq wkh lqwhuhvw
udwh gl�hu frqvlghudeo| dfurvv frxqwulhv146 Rxu uhvxowv duh eurdgo| frqvlvwhqw zlwk wkrvh ri
Udpdvzdp| dqg Vorhn +4<<;,1 Lq olqh zlwk wkhlu �qglqjv/ zh revhuyh vwurqjhu lpsdfwv ri

;Vhohfwhg odj vwuxfwxuhv duh suhvhqwhg lq Wdeoh 41
<Odfn ri gdwd rq lqgxvwuldo surgxfwlrq iru vhyhudo frxqwulhv/ lq sduwlfxodu iru Sruwxjdo/ suhyhqwhg xv iurp

h{whqglqj wkh vdpsoh wr wkh fxuuhqw wlph1
43Zh dvvvxph dovr wkdw Ehojldq lqwhuhvw udwh dssolhv lq Ox{hperxuj1
44Pruh vshfl�fdoo| zh xvhg d pxowlsolfdwlyh KS �owhu zlwk d ydoxh iru b ri 833 3331 Wklv dprxqwhg wr

d olqhdu ghwuhqglqj h{huflvh iru prvw frxqwulhv lqyroyhg1 Rqo| iru Luhodqg zh irxqg hylghqfh ri d qrqolqhdu
wuhqg1 Wkh rxwsxw jds zdv wkhq frqvwuxfwhg e| wdnlqj wkh orjdulwplf wudqvirup ri wkh wudqvlwru| sduw ri wkh
pxowlsolfdwlyh KS �owhu1 Wkh uhvxowlqj vhulhv fdswxuhv yhu| zhoo wkh exvlqhvv f|foh iuhtxhqf|1

45Uhjuhvvlrq gldjqrvwlfv zhuh uhdvrqdeoh iru doo hvwlpdwhg htxdwlrqv1 Qr vljql�fdqw vljqv ri uhpdlqlqj
dxwrfruuhodwlrqv zhuh uhsruwhg1 Wkh U2 iru wkh rxwsxw htxdwlrq zhuh uhodwlyho| kljk h{sodlqlqj rq dyhudjh
derxw 93( ri yduldwlrq1 Wkh U2 iru wkh lq dwlrq uhjuhvvlrqv zhuh vrphzkdw orzhu zlwk dq dyhudjh durxqg
73(1 Vhh Wdeoh 41 Hvwlpdwlrq uhvxowv dqg hljhqydoxhv iru wkh D pdwul{ duh dydlodeoh xsrq uhtxhvw1

46Iru vrph frxqwulhv/ qrwdeo| Ehojlxp dqg Luhodqg/ zh revhuyh wkh vr0fdoohg sulfh sx}}oh +vhh Ixkuhu +4<<:,
dqg Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<9,,1 Wkdw lv/ wkh sulfh uhvsrqvh wr dq lqfuhdvh lq wkh lqwhuhvw udwh
lv shuyhuvh/ l1h1 wkh sulfh ohyho lqfuhdvhv +voljkwo|, lq uhvsrqvh wr dq lqwhuhvw udwh vkrfn1
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fkdqjhv lq prqhwdu| srolflhv iru vrph frxqwulhv vxfk dv Ehojlxp/ Ilqodqg dqg Jhupdq|/ wkdq
lq frxqwulhv vxfk dv Iudqfh dqg Vsdlq1 Krzhyhu/ rxu uhvxowv gr qrw vxjjhvw d fohdu glylvlrq
ri Hxurodqg lq wzr glvwlqfw jurxsv ri frxqwulhv1 Ghvslwh wkhvh gl�huhqfhv/ Udpdvzdp| dqg
Vorhn*v pdlq frqfoxvlrq ri vljql�fdqw gl�huhqfhv ri wkh gluhfw lpsdfw dqg wkh wudqvplvvlrq ri
vkrfnv dfurvv frxqwulhv lv fruurerudwhg1

Lq rughu wr frqvwuxfw wkh rswlpdo ihhgedfn uxohv zh qhhg wr vshfli| wkh suhihuhqfhv ri
wkh fhqwudo edqn h{solflwo|1 Zh frqvlghu �yh suhihuhqfh frq�jxudwlrqv gldjN= +4/ 4/ 18,/ +4/
15/ 18,/ +4/ 8/ 18,/ +4/ 4/ 4, dqg +4/ 4/ 8,1Wkh �uvw suhihuhqfh frq�jxudwlrq zloo vhuyh dv rxu
ehqfkpdun1 Frq�jxudwlrqv wzr dqg wkuhh ydu| wkh rxwsxw vwdelol}dwlrq frqfhuq ri wkh fhqwudo
edqn wr uhodwlyho| orz dqg kljk ydoxhv uhvshfwlyho|1 Wkh �qdo wzr frq�jxudwlrqv lqfuhdvh wkh
frqfhuq ri wkh fhqwudo edqn iru lqwhuhvw udwh vprrwklqj dqg �qdqfldo vwdelolw|1

Lqvhuw Iljxuh 4

Vrph revhuydwlrqv duh zruwk vwdwlqj uhjduglqj wkh rswlpdo ihhedfn uxoh frh!flhqwv1 Iluvw/
lq �jxuh 4 zh sorw wkh hvwlpdwhg rswlpdo ihhgedfn uxohv +i�yhfwru gh�qhg lq +45,, iru lq d0
wlrq dqg rxwsxw iru hdfk lqglylgxdo frxqwu| vhsdudwho| dvvxplqj wkh ehqfkpdun suhihuhqfh
frq�jxudwlrq +4/ 4/ 18,1 Zh �qg wkdw wkh lqlwldo ihhgedfn frh!flhqw ri rxwsxw lv frqvlghudeo|
kljkhu wkdq wkh rqh ri lq dwlrq/ l1h1 wkuhh wr hljkw wlphv kljkhu ghshqglqj rq wkh frxqwu|
frqvlghuhg1 Wklv lv fohduo| dw rggv zlwk wkh vwdqgdug Wd|oru uxoh/ suhvfulelqj htxdo ihhgedfn
frh!flhqwv ri rxwsxw dqg lq dwlrq1 Wklv �qglqj lv/ krzhyhu/ txdolwdwlyho| lq olqh zlwk wkh
�qglqjv ri Shhuvpdq dqg Vphwv +4<<<,/ zkr �qg d idfwru ri wkuhh iru txduwhuo| gdwd147 Wkh
vxpv ri wkh rswlpdo ihhgedfn frh!flhqwv duh suhvhqwhg lq wdeoh 41 Wkhvh vxjjhvw wkdw wkh wrwdo
ihhgedfn frh!flhqw ri lq dwlrq lv v|vwhpdwlfdoo| kljkhu wkdq wkh wrwdo ihhgedfn frh!flhqw ri
rxwsxw1 Vhfrqg/ dqg lq olqh zlwk wkh lqwxlwlrq/ wkh rxwsxw frh!flhqwv lq wkh ihhgedfn uxohv
whqg wr lqfuhdvh zlwk wkh zhljkw rq rxwsxw vwdelol}dwlrq +�,1 Ilqdoo|/ dv fdq eh lqihuuhg iurp
wdeoh 4/ wkh lpsohphqwdwlrq ri wkh rswlpdo ihhgedfn uxoh e| fhqwudo edqnv grhv qrw ohdg wr
k|vwhuhvlv h�hfwv1 Wkdw lv/ wkh vwdwh0vsdfh uhsuhvhqwdwlrq uhpdlqv vwdeoh diwhu lpsohphqwdwlrq
ri wkh rswlpdo ihhgedfn uxoh1 Wklv fdq eh lqihuuhg iurp wkh odujhvw hljhqydoxh ri wkh pdwul{
P> zklfk ghwhuplqhv wkh g|qdplfv ri wkh vwdwh vsdfh xqghu wkh olqhdu ihhgedfn uxoh1 Dv fdq
eh vhhq doo pd{lpdo hljhqydoxhv duh ehorz rqh148

6 Lqvwlwxwlrqdo Iudphzrun= HFE Ghflvlrq Uxohv

Wkh prqhwdu| srolf| ghflvlrqv duh wdnhq e| wkh JF ri wkh HFE zklfk frqvlvwv ri vhyhqwhhq
uhsuhvhqwdwlyhv1 Vl{ phpehuv uhsuhvhqw wkh HFE erdug dqg duh olnho| wr wdnh d hxur0zlgh
ylhz1 Wkh rwkhu hohyhq phpehuv duh wkh jryhuqruv ri wkh qdwlrqdo edqnv dqg duh dssrlqwhg
e| hdfk ri wkh lqglylgxdo phpehu vwdwhv1 Wkhuh lv xs wloo qrz qr fohdu suhvfulswlrq derxw wkh
surfhgxuhv wr eh iroorzhg lq wkh ghflvlrq surfhvv1 Wkhvh surfhgxuhv duh dw wkh glvfuhwlrq ri
wkh Frxqflo lwvhoi1 Dv d uhvxow/ rqh fdq dujxh wkdw wkh HFE kdv lqvwuxphqw lqghshqghqfh dqg
dowkrxjk wkh Pddvwulfkw Wuhdw| vhwv wkh sulfh vwdelolw| dv wkh sulpdu| remhfwlyh wkhuh lv urrp

47Hvwlpdwlqj wkh rswlpdo ihhgedfn uxoh iru Jhupdq| rq txduwhuo| gdwd zh rewdlqhg frh!flhqwv forvh wr wkh
rqhv ri Shhuvpdq dqg Vphwv/ fruurerudwlqj wkh uhodwlyho| odujh zhljkw rq rxwsxw1

48Qrwh wkdw wkh hqwulhv lq wdeoh � duh rqo| uhsuhvhqwdwlyh iru wkh suhihuhqfh sdudphwhuv �c b ' � dqg
D ' �D1 Zh dovr whvwhg wkh vwdelolw| iru wkh rwkhu suhihuhqfh sdudphwhuv1 Qrqh ri wkh fdvhv frqvlghuhg |lhoghg
hljhqydoxhv odujhu wkdq �� Lq rwkhu zrugv iru doo suhihuhqfh sdudphwhuv frqvlghuhg/ lq dwlrq/ rxwsxw dqg lqwhuhvw
udwhv uhdfw rqo| whpsrudulo| wr ghpdqg dqg vxsso| vkrfnv1

;



iru wdujhw lqghshqghqfh1 Lq rwkhu zrugv/ wkh HFE vhwv lwvhoi jrdov iru lq dwlrq dqg srvvleo|
rxwsxw vwdelol}dwlrq/ ghvljqv lwv rzq vwudwhj| wr phhw wkhvh jrdov dqg pruhryhu lv wkh rqo|
rqh uhvsrqvleoh iru wkh ghvljq ri wkh yrwlqj surfhgxuhv lq wkh JF dv zhoo1

Wr hydoxdwh wkh h�hfwv ri wkh ghflvlrq surfhgxuhv rq wkh frqgxfw ri prqhwdu| srolf| zh
glvwlqjxlvk irxu surfhgxuhv1 Wkh �uvw rqh lv ghqrwhg d qdwlrqdolvwlf uxoh1 Lq wklv fdvh doo
wkh vhyhqwhhq phpehuv ri wkh Frxqflo ghwhuplqh wkh rswlpdo lqwhuhvw udwh uxoh edvhg rq wkh
orvv ixqfwlrq ri wkh frxqwu| kh uhsuhvhqwv1 Wkxv wkh rswlpdo lqwhuhvw udwh uxoh g iru wkh
uhsuhvhqwdwlyh ri frxqwu| m dw wlph w fdq eh zulwwhq dv=
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Wkh vhfrqg uxoh lv odehoohg wkh frqvhqvxv uxoh1 Lq wklv uxoh hdfk uhsuhvhqwdwlyh wdnhv d
Hxur0zlgh shuvshfwlyh/ l1h1 v2kh wdnhv lqwr dffrxqw wkh pdfur0hfrqrplf vlwxdwlrq ri wkh zkroh
xqlrq1 Zh prgho wklv e| dvvxplqj wkdw vxfk d uhsuhvhqwdwlyh zrxog irup wkh ghvluhg lqwhuhvw
udwh +uxoh, dv d zhljkwhg dyhudjh ri wkh ghvluhg lqwhuhvw udwhv ri wkh lqglylgxdo frxqwulhv=

g.�Lc| @
��[
�'�

z�g�c|= +49,

Wkh zhljkwv/ z� m @ 4> ==44/ uhsuhvhqw wkh zhljkw dvvljqhg wr wkh frxqwu| lq wkh jhqhudo orvv
ixqfwlrq149 Htxdwlrq +49, fdq eh lqwhusuhwhg dv d vkruw fxw wr dq Hxur0zlgh rswlpdo srolf|
uxoh1 Dv Jhuodfk dqg Vfkqdeho +4<<;, vkrz/ wkh zhljkwhg dyhudjh ri Hxur lqwhuhvw udwhv fdq eh
uhsolfdwhg zhoo e| d vlpsoh Wd|oru0uxoh rq Hxur djjuhjdwhv ri lq dwlrq dqg rxwsxw1 Wkhuhiruh/
zh fdq lqwhusuhw htxdwlrq +49, dv dq dssur{lpdwlrq ri dq rswlpdo olqhdu lqwhuhvw udwh uxoh iru
hxurodqg dv d zkroh1

Wkh wklug uxoh lv fdoohg wkh HFE0uxoh1 Wklv lv d frpelqdwlrq ri wkh suhylrxv wzr uxohv1
Pruh suhflvho|/ zkhq wklv uxoh dssolhv/ zh dvvxph wkdw wkh phpehuv ri wkh HFE Erdug wdnh
d Hxur0zlgh shuvshfwlyh/ l1h1 wkh| dsso| htxdwlrq +49,/ zkloh wkh hohyhq qdwlrqdo jryhuqruv
wdnh d qdwlrqdolvwlf shuvshfwlyh/ l1h1 wkh| dsso| htxdwlrq +48,1

Lq doo wkh wkuhh suhfhglqj uxohv zh dvvxph wkdw wkh ghflvlrq lv wdnhq e| pdmrulw| yrwlqj1
Vlqfh wkh frqglwlrqv ri wkh phgldq yrwhu wkhruhp dsso|/ zh vhohfw wkh ghvluhg lqwhuhvw udwh ri
wkh uhsuhvhqwdwlyh orfdwhg lq wkh plggoh ri wkh glvwulexwlrq ri wkh ghvluhg lqwhuhvw udwhv1 Lw
lv fohdu wkdw rwkhu yrwlqj uxohv frxog eh dqdo|}hg1 Lq sduwlfxodu/ wkh Jryhuqlqj Frxqflo pd|
zdqw wr dyrlg dsso|lqj pdmrulw| yrwlqj vr dv wr edvh lwv ghflvlrqv rq d eurdghu frqvhqvxdo
edvlv1 Zh ohdyh wkh vwxg| ri wklv dowhuqdwlyh wr ixuwkhu uhvhdufk14:

Ilqdoo|/ lq rughu wr frpsduh rxu uhvxowv zlwk d ehqfkpdun iru wkh suh0HPX shulrg/ zh
kdyh d irxuwk uxoh wkdw zh fdoo wkh HPV0uxoh1 Khuh/ zh dvvxph wkdw wkh ghvluhg lqwhuhvw udwh
ri Jhupdq| krogv dv d Hxur0zlgh lqwhuhvw udwh1

Ehiruh glvfxvvlqj wkh uhvxowv/ lw lv xvhixo wr srlqw rxw wkdw wkh vkruw0fxw wr d Hxur0 zlgh rs0
wlpdo srolf| uxoh uhsuhvhqwhg e| htxdwlrq +49, fdq eh jlyhq dqrwkhu lqwhuhvwlqj lqwhusuhwdwlrq1
Rqh fdq zulwh wkh iroorzlqj=

49Vhh Euxhfnqhu +4<<:, iru d wkhruhwlfdo dqdo|vlv rq wklv lvvxh1 Lq wkh vlpxodwlrqv zh wdnh wkh fdslwdo vkduh
+uhqrupdol}hg dv wr dgg xs wr 4, ri hyhu| fhqwudo edqn lq wkh HFE dv wkh zhljkw iru wkh frxqwu|1 Wkhvh
zhljkwv duh dvvxphg wr eh d ixqfwlrq ri wkh frxqwulhv srsxodwlrq dqg JGS dv d iudfwlrq ri wkh djjuhjdwh HPX
srsxodwlrq dqg JGS1 Wkh zhljkwv duh iru Dxvwuld 3135<</ Ehojlxp 313699/ Ilqodqg 3134::/ Iudqfh 31546;/
Jhupdq| 3163<6/ Luhodqg 313439/ Lwdo| 314;<9/ Ox{hpexuj 31334</ Wkh Qhwkhuodqgv 313875/ Sruwxjdo 313577
dqg Vsdlq 31444<1

4: Lvvxhv uhodwhg wr wkh h�hfwv ri wkh frqvwlwxwlrq ri wkh HFE rq pdfur0hfrqrplf shuirupdqfh fdq dovr eh
irxqg lq Yrq Kdjhq +4<<8/ 4<<;, dqg Yrq Kdjhq dqg Vxhssho +4<<7,1
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zkhuh [. ghqrwhv wkh dssursuldwho| zhljkwhg dyhudjh ri wkh hfrqrplf vwdwhv ri wkh gl�huhqw
phpehu frxqwulhv dqg wkxv uhsuhvhqwv wkh HPX0zlgh hfrqrplf vwdwh=
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dqg i.| ghqrwhv wkh HPX0zlgh +wlph ydu|lqj, olqhdu ihhgedfn uxoh1 Wkh n0wk hohphqw lq wkh
ihhgedfn uxoh/ i.|c&/ lv gh�qhg dv=
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Lq wklv lqwhusuhwdwlrq wkh HPX0zlgh uhsuhvhqwdwlyhv wdnh Hxurshdq djjuhjdwhg hfrqrplf
frqglwlrqv/ l1h1 [.

| > dv wkh edvlv iru wkh olqhdu ihhgedfn uxoh1 Krzhyhu/ lq wkhlu uhvsrqvh
wr wklv hfrqrplf vwdwh wkh| djjuhjdwh wkh rswlpdo uhvsrqvhv ri wkh lqglylgxdo frxqwulhv/ i � >
xvlqj d zhljkwhg dyhudjh zklfk qrw rqo| wdnhv lqwr dffrxqw wkh vl}h ri wkh frxqwu|/ z�> exw
dovr wkh sduwlfxodu hfrqrplf frqglwlrqv ri wkdw frxqwu|/ [�

| = Hfrqrplf uhvsrqvhv duh wkxv
zhljkwhg xvlqj wkh vhyhulw| ri wkh hfrqrplf vlwxdwlrq lq wkh frxqwu| pxowlsolhg e| wkh vl}h
ri wkh frxqwu|1 Reylrxvo|/ wkhvh zhljkwv zloo ydu| wkurxjk wlph zlwk wkh yduldwlrq lq wkh
hfrqrplf frqglwlrqv1

7 Vlpxodwlrq uhvxowv

Vr idu/ zh kdyh prghoohg wkh frxqwu|0vshfl�f ghvluhg lqwhuhvw udwhv dqg wkh ghflvlrq surfh0
gxuhv1 Lq wklv vhfwlrq zh orrn lqwr wkh pdfur0hfrqrplf h�hfwv ri wkh gl�huhqw yrwlqj surfh0
gxuhv rq wkh gl�huhqw frxqwulhv1 Zh dqdo|}h wkh irxu ghflvlrq uxohv olvwhg deryh= wkh frqvhqvxv
uxoh/ wkh HFE uxoh/ wkh qdwlrqdolvwlf uxoh dqg wkh HPV uxoh1

Vrph uhpdunv zlwk uhvshfw wr wkh vlpxodwlrqv duh lq rughu1 Wkh dgmxvwphqw sdwkv ri
lq dwlrq dqg rxwsxw dqg wkh +fruuhodwlrq, vwuxfwxuh ri wkh vkrfnv dfurvv wkh xqlrq duh dvvxphg
qrw wr eh d�hfwhg e| wkh fuhdwlrq ri HPX1 Lq rughu wr dffrxqw iru wkh frpryhphqwv dfurvv wkh
phpehu vwdwhv zh xvh wkh uhvlgxdov y| ri wkh vwdwh0vsdfh uhsuhvhqwdwlrq +8, iru hdfk frxqwu|=
Ohw V ghqrwh wkh yduldqfh0fryduldqfh pdwul{1 D sduwlfxoduo| xvhixo ghfrpsrvlwlrq ri wkh
pdwul{ V lv wkh Fkrohvn| ghfrpsrvlwlrq V @ OO�>zkhuh O lv d orzhu wuldqjxodu pdwul{1 Lq
wkh vlpxodwlrqv zh frqvwuxfw vkrfnv zlwk wkh vdph fryduldqfh vwuxfwxuh dv revhuyhg lq wkh
sdvw1 Irupdoo|/ wklv fryduldqfh vwuxfwxuh fdq eh uhfryhuhg e| frqvwuxfwlqj d yhfwru ri vkrfnv
x| @ ^x�c|> =====> x��c|`� @ O�|> zkhuh � lv vwdqgdug qrupdo/ Q +3> L, 1

Wklv surfhgxuh/ ri frxuvh/ ohdyhv xv rshq wr wkh Oxfdv fulwltxh= wkh qhz prqhwdu| uhjlph
lv olnho| wr d�hfw wkh qdwxuh ri wkh vkrfnv dqg wkh wudqvplvvlrq surfhvv1 Wkhuh lv/ krzhyhu/
yhu| olwwoh rqh fdq gr derxw wklv/ h{fhsw wr zdlw iru |hduv ehiruh dsso|lqj vflhqwl�f dqdo|vlv1 Lq
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dgglwlrq/ zh nqrz yhu| olwwoh derxw wkh txhvwlrq ri krz HPX zloo d�hfw dv|pphwulhv1 Lw lv qrw
hyhq fohdu zkhwkhu wkhvh zloo lqfuhdvh ru ghfolqh1 Ilqdoo|/ rqh fdq dujxh/ iroorzlqj Shhuvpdq
dqg Vphwv +4<<<,/ wkdw wkh hvwdeolvkphqw ri wkh HFE lv qrw d wrwdoo| qhz hqylurqphqw vlqfh
d uhodwlyho| orqj shulrg ri prqhwdu| frqyhujhqfh kdv suhfhghg lw1

714 Lqwhuhvw udwh ehkdylru

Lq wklv vhfwlrq zh dvn wkh txhvwlrq ri krz wkh lqwhuhvw udwhv ghvluhg e| hdfk frxqwu| +l1h1 wkrvh
dulvlqj iurp wkh rswlpdo lqwhuhvw udwh uxoh, frpsduh zlwk wkh lqwhuhvw udwh ghflghg mrlqwo| lq
wkh JF iru hdfk ri wkh uxohv frqvlghuhg1 Odujh gl�huhqfhv ehwzhhq wkhvh ghvluhg dqg ghflghg
lqwhuhvw udwhv duh wkhq d fohdu lqglfdwlrq ri srwhqwldo frq lfwv1

Zh vwduw e| dqdo|}lqj wkh fruuhodwlrq sdwwhuq ehwzhhq ghvluhg dqg ghflghg lqwhuhvw udwhv1
Wdeoh 5 suhvhqwv wkh fruuhodwlrq ri ghvluhg lqwhuhvw udwhv dfurvv frxqwulhv/ Wdeoh 6 vxppdul}hv
wkh urrw phdq vtxduhg huuru ehwzhhq ghvluhg dqg ghflghg lqwhuhvw udwhv xqghu dowhuqdwlyh
uxohv/ dqg Wdeoh 7 frqwdlqv wkh vwdwlvwlfv derxw wkh phgldq yrwhu srvlwlrq1

Lqvhuw wdeoh 5/ 6 dqg 71

Vrph uhvxowv vwdqg rxw1 Iluvw/ lq wkh HFE0uxoh fdvh/ l1h1 wkh vlwxdwlrq zkhuh rqo| wkh
HFE0erdug phpehuv wdnh dq HPX0zlgh shuvshfwlyh/ wkh sursrvdo ri wkh HFE0erdug zloo eh
dffhswhg doprvw dozd|v1 Wklv fdq eh ghgxfhg iurp wkh fruuhodwlrq frh!flhqwv ehwzhhq wkh
lqwhuhvw udwh ghvluhg e| wkh HFE0Erdug dqg wkh ghflghg lqwhuhvw udwh/ zklfk duh kljkhu wkdq
<<(1 Lw fdq dovr eh vhhq iurp wdeoh 7 zklfk vkrzv wkh qxpehu ri wlphv wkh HFE0erdug*v
ghvluhg lqwhuhvw udwh frlqflghv zlwk wkh phgldq yrwhu*v ghvluhg lqwhuhvw udwh1 Zh �qg wkdw wklv
lv kljkhu wkdq <7( ri wkh wlph1 Wklv grplqdwlqj srvlwlrq ri wkh HFE0erdug lq wkh ghflvlrq
pdnlqj surfhvv iroorzv iurp wkh idfw wkdw wkh dyhudjlqj surfhgxuh xvhg e| wkh HFE0erdug
sxwv wkh odwwhu doprvw dozd|v uljkw lq wkh plggoh ri wkh glvwulexwlrq ri ghvluhg lqwhuhvw udwhv1
Sxw gl�huhqwo|/ wkh HFE0erdug phpehuv zkr lq wklv ghflvlrq uxoh kdyh wkh vdph ghvluhv dqg
yrwh wkh vdph zd|/ duh doprvw dozd|v wkh phgldq yrwhu1 Dv d uhvxow/ lq d pdmrulw| yrwlqj
v|vwhp/ wkh HFE0erdug doprvw dozd|v fduulhv wkh gd|1 Vr/ xqohvv ghvluhg lqwhuhvw udwhv duh
h{wuhpho| vnhzhg/ wkh HFE0erdug*v ghvluhv dv d uxoh suhydlo1 D fruroodu| wr wklv uhvxow lv wkdw
lw pdnhv olwwoh gl�huhqfh zkhwkhu wkh qdwlrqdo uhsuhvhqwdwlyhv wdnh dq HPX0zlgh shuvshfwlyh
ru d qdwlrqdolvwlf shuvshfwlyh1 Lq erwk fdvhv/ wkh ghflvlrq lv wkh vdph/ glfwdwhg dv lw lv e| wkh
HFE0erdug*v ghvluhv1 Lw dovr iroorzv wkdw wkh frqvhqvxv0uxoh dqg wkh HFE0uxoh jlyh +doprvw
dozd|v, wkh vdph uhvxow1

Vhfrqg/ wkhuh dsshduv wr eh d gl�huhqfh lq wkh fruuhodwlrq frh!flhqwv ri odujh dqg vpdoo
frxqwulhv +vhh wdeoh 5,1 Lq jhqhudo wkh fruuhodwlrq frh!flhqwv ri odujh frxqwulhv duh vljql�fdqwo|
kljkhu wkdq wkrvh ri vpdoo frxqwulhv1 +Wkh rqo| h{fhswlrqv wr wklv uxoh duh Qhwkhuodqgv dv
d uhodwlyho| vpdoo frxqwu| dqg Lwdo| dv d uhodwlyho| odujh frxqwu|,1 Wkh lqwhusuhwdwlrq lv dv
iroorzv1 Odujh frxqwulhv kdyh d kljk zhljkw lq wkh dyhudjlqj surfhgxuh iroorzhg e| wkh HFE0
erdug1 Dv d uhvxow/ wkh hxur0dyhudjh ri wkh ghvluhg lqwhuhvw udwhv zloo jhqhudoo| eh forvhu wr wkh
ghvluhg lqwhuhvw udwhv ri wkh odujh frxqwulhv1 Vrph vpdoo frxqwulhv +h1j1 wkh Qhwkhuodqgv, pd|
sur�w iurp wklv h�hfw li wkhlu rxwsxw dqg lq dwlrq vkrfnv fruuhodwh zhoo zlwk rqh +ru pruh,
odujh frxqwulhv1 Wklv uhvxow ohdgv wr wkh frqfoxvlrq wkdw/ jhqhudoo| vshdnlqj/ vpdoo frxqwulhv
zloo h{shulhqfh pruh iuxvwudwlrqv derxw wkh lqwhuhvw udwh ghflvlrqv wdnhq lq Iudqnixuw wkdq
wkh odujh frxqwulhv1

Wklug/ wkh fruuhodwlrq frh!flhqwv ghfolqh zkhq wkh rxwsxw vwdelol}dwlrq zhljkw/ �> lq0
fuhdvhv1 Wkxv/ wkh pruh frxqwulhv zlvk wr vwdelol}h rxwsxw/ wkh vpdoohu duh wkh fruuhodwlrq
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frh!flhqwv1 Wklv uhvxow fdq eh jlyhq wkh iroorzlqj lqwhusuhwdwlrq1 Zkhq qdwlrqdo dxwkru0
lwlhv lqfuhdvh wkhlu dpelwlrq wr vwdelol}h rxwsxw/ wkhlu ghvluhg lqwhuhvw udwh zloo uhdfw pruh
wr dv|pphwulf vkrfnv1 Wkhuh zloo/ wkhuhiruh/ eh d juhdwhu vsuhdg lq wkh qdwlrqdoo| ghvluhg
lqwhuhvw udwhv/ vr wkdw wkhvh zloo fruuhodwh ohvv zhoo zlwk wkh rqh ghflghg lq Iudqnixuw +wkh
phgldq yrwhu*v ghvluhg lqwhuhvw udwh,1 Sxw gl�huhqwo|/ zkhq qdwlrqdo dxwkrulwlhv lqfuhdvh wkhlu
dpelwlrqv wr vwdelol}h rxwsxw/ wkh| zloo eh pruh iuxvwudwhg derxw ghflvlrqv wdnhq lq Iudqn0
ixuw1 Zh dovr �qg wkdw wklv ghjuhh ri iuxvwudwlrq +phdvxuhg e| orz fruuhodwlrq frh!flhqwv,
lqfuhdvhv prvw iru wkh vpdoo frxqwulhv1 Dovr/ dqg qrw vxusulvlqjo|/ dv wkh zhljkw rq lqwhuhvw
udwh vwdelol}dwlrq lqfuhdvhv/ fruuhodwlrqv ehwzhhq ghvluhg dqg ghflghg lqwhuhvw udwhv lqfuhdvh
vxevwdqwldoo| iru prvw frxqwulhv1

Ilqdoo|/ d uhodwlyho| fohdu fruh0shulskhu| glfkrwrp| dsshduv zkhq rqh frqvlghuv wkh ghyl0
dwlrq ri wkh ghflghg iurp wkh ghvluhg lqwhuhvw udwh dv phdvxuhg e| wkh UPVH +vhh wdeoh 6,1
Zlwk wkh h{fhswlrq ri Vsdlq/ wkh fruh frxqwulhv ri HPX whqg wr kdyh wkh vpdoohu ghyldwlrqv
iurp wkh ghflghg lqwhuhvw udwhv/ zkloh wkh rwkhuv whqg wr kdyh vxevwdqwldoo| odujhu dyhudjh
ghyldwlrqv ehwzhhq wkhlu ghvluhg lqwhuhvw udwh dqg wkh ghflghg +HPX0zlgh, udwh1 Qrwh dovr
wkdw wdeoh 6 frq�upv wkdw odujh fruh frxqwulhv* ghvluhv whqg wr eh ehwwhu vhuyhg wkdq wkrvh ri
wkh vpdoohu shulskhudo frxqwulhv1

715 Zhoiduh Dqdo|vlv

Wkh xowlpdwh remhfwlyh ri wkh prqhwdu| dxwkrulwlhv lv wr plqlpl}h wkh orvv ixqfwlrqv dv vshf0
l�hg lq htxdwlrq +9,1 Lq wklv vhfwlrq zh dqdo|}h krz zhoo wkh prqhwdu| dxwkrulwlhv gr wklv lq
wkh gl�huhqw ghflvlrq uxohv1 Zh/ wkhuhiruh/ vxevwlwxwhg wkh vlpxodwhg rxwsxw/ lq dwlrq dqg lq0
whuhvw udwhv lqwr wkh orvv ixqfwlrqv dqg frpsxwhg wkh dyhudjh orvvhv iru hdfk frxqwu|/ wrjhwkhu
zlwk wkh frqwulexwlrq ri hdfk ri wkh wkuhh yduldeohv lq wkhvh orvvhv1 Dv ehiruh/ zh frqvlghu �yh
fdvhv frqfhuqlqj vwdelol}dwlrq suhihuhqfhv= wkh vwdqgdug fdvh +� @ 4> y @ =8,/ wkh orz rxwsxw
vwdelol}dwlrq fdvh +� @ 3=5> y @ =8,/ wkh kljk rxwsxw vwdelol}dwlrq fdvh +� @ 8> y @ =8, dqg wzr
fdvhv ri lqfuhdvlqj lqwhuhvw udwh vwdelol}dwlrq +� @ 4> y @ 4, dqg +� @ 4> y @ 8,=

Zh dgg d ehqfkpdun wr phdvxuh wkh orvvhv1 Lq wklv ehqfkpdun/ hdfk frxqwu| lv deoh wr
lpsohphqw lwv rzq ghvluhg lqwhuhvw udwh1 Wklv lpsolhv/ ri frxuvh/ wkdw hdfk frxqwu| pdlqwdlqv
lwv prqhwdu| lqghshqghqfh/ l1h1 wkdw lw grhv qrw wdnh sduw lq HPX1 Wklv lv/ ri frxuvh/ d yhu|
xquhdolvwlf ehqfkpdun vlqfh ihz frxqwulhv kdyh wkh fdsdflw| wr hqmr| ixoo prqhwdu| lqghshq0
ghqfh/ dv gh�qhg khuh1 Zh xvh wklv dv d |dugvwlfn wr jlyh vrph shuvshfwlyh wr wkh zhoiduh
dqdo|vlv1 Lq dgglwlrq/ zh frpsduh wkh orvvhv jhqhudwhg xqghu HPX zlwk wkrvh rewdlqhg lq
wkh HPV1 Wklv frpsdulvrq surylghv iru d ehwwhu hydoxdwlrq ri wkh zhoiduh orvvhv xqghu HPX
wkdq wkh frpsdulvrq ri HPX zlwk frpsohwh prqhwdu| lqghshqghqfh1

Lqvhuw wdeohv 8 dqg 9

Lq wdeoh 8 zh vkrz wkh uhvxowv ri wkh vwdqgdug fdvh +wkh fdvhv ri orz dqg kljk vwdelol}dwlrq
sdudphwhu frq�jxudwlrqv duh dydlodeoh xsrq uhtxhvw,4; dqg lq Wdeoh 9 zh suhvhqw uhvxowv iru
uhodwlyh orvvhv dfurvv dowhuqdwlyh ghflvlrq uxohv 1 D �uvw uhvxow wr qrwh lv wkdw wkh orvvhv duh
kljkhu lq d prqhwdu| xqlrq frpsduhg wr wkh ehqfkpdun ri devhqfh ri prqhwdu| xqlrq1 Wkh
gl�huhqfhv/ krzhyhu/ whqg wr eh olplwhg hvshfldoo| zkhq wkh vwdelol}dwlrq sdudphwhu � lv qrw

4;Qrwh wkdw zh gr qr orqjhu suhvhqw wkh fdvh ri wkh frqvhqvxv uxoh vhsdudwho|1 Jlyhq wkh glvfxvvvlrq lq wkh
suhylrxv vhfwlrq/ lw lv reylrxv wkdw doo uhohydqw ydoxhv zloo doprvw h{dfwo| frlqflgh zlwk wkrvh uhsruwhg xqghu
wkh khdglqj HFE0uxoh1 Uhvxowv iru wkh frqvhqvxv uxoh duh dydlodeoh xsrq uhtxhvw1
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wrr kljk +wkh orz dqg vwdqgdug fdvhv,1 Zlwk d kljk rxwsxw vwdelol}dwlrq sdudphwhu/ wkhvh
gl�huhqfhv lq wkh orvvhv dovr ehfrph kljkhu1 Wklv kdv wr gr zlwk wkh idfw wkdw zlwk d kljk
vwdelol}dwlrq suhihuhqfh lqglylgxdo frxqwulhv* rswlpdo lqwhuhvw udwhv duh yhu| pxfk lq xhqfhg
e| dv|pphwulf rxwsxw vkrfnv1 Lq d prqhwdu| xqlrq wkh| �qg lw pruh gl!fxow wr sxuvxh wkhlu
vwdelol}dwlrq ghvluhv1 Dv d uhvxow/ orvvhv lqfuhdvh1

D vhfrqg uhvxow uhodwhv wr wkh frpsdulvrq ehwzhhq wkh HFE0uxoh dqg wkh qdwlrqdolvwlf uxoh1
Wkh HFE0uxoh lv zhoiduh lpsurylqj frpsduhg wr wkh qdwlrqdolvwlf uxoh1 Lq jhqhudo zh �qg fdvhv
lq zklfk dq HFE0uxoh ohdgv wr orzhu orvvhv wkdq wkh qdwlrqdolvwlf uxoh/ l1h1 lv d ehwwhu uxoh wr
plqlpl}h wkh yduldelolw| ri rxwsxw/ lq dwlrq dqg wkh lqwhuhvw udwh1 Wkhuh duh/ krzhyhu/ dovr
fdvhv zkhuh wkh rssrvlwh krogv dv iru h{dpsoh Ilqodqg1 Wklv lq d vhqvh lv qrw uhdoo| vxusulvlqj1
Wkh gl�huhqfh ehwzhhq wkh HFE0uxoh dqg wkh qdwlrqdolvwlf uxoh erlov grzq wr d gl�huhqfh lq
wkh zd| lq zklfk lqirupdwlrq lv surfhvvhg1 Lq wkh qdwlrqdolvwlf uxoh hdfk ghflvlrq pdnhu xvhv
klv rzq qdwlrqdo lqirupdwlrq derxw rxwsxw dqg lq dwlrq/ dqg wkhq yrwhv1 Pdmrulw| uxoh wkhq
ghwhuplqhv wkh rxwfrph1 Lq wkh HFE0uxoh vrph sduwlflsdqwv +wkh HFE0erdug, djjuhjdwh wkh
qdwlrqdo gdwd rq rxwsxw dqg lq dwlrq/ zkloh rwkhuv +wkh jryhuqruv, xvh wkh �udz� qdwlrqdo
gdwd1 Wkh| wkhq yrwh xvlqj wkh vdph pdmrulw| uxoh1 Lw lv qrw d0sulrul reylrxv zklfk ri wkh wzr
phwkrgv ri djjuhjdwlqj qdwlrqdo lqirupdwlrq lv wkh prvw h!flhqw/ l1h1 plqlpl}hv wkh orvvhv
ri wkh lqglylgxdo frxqwulhv1 Sxw gl�huhqwo|/ wkh gl�huhqfh ehwzhhq wkh HFE0uxoh dqg wkh
qdwlrqdolvwlf uxoh erlov grzq wr d gl�huhqfh lq wkh zd| qdwlrqdo suhihuhqfhv duh djjuhjdwhg1
Wkhvh gl�huhqw djjuhjdwlrq surfhgxuhv d�hfw wkh h�hfwlyh yrwlqj srzhu ri wkh sduwlflsdqwv1
Erwk uxohv vwdelol}h rxwsxw dqg lq dwlrq lq dssur{lpdwho| wkh vdph zd|1 Wkh qdwlrqdolvwlf
uxoh/ krzhyhu/ jhqhudwhv lq jhqhudo d kljkhu lqwhuhvw udwh yrodwlolw|1 Dv d uhvxow/ wkh orvvhv
jhqhudwhg xqghu wkh qdwlrqdolvwlf uxoh duh v|vwhpdwlfdoo| kljkhu wkdq wkrvh rewdlqhg xqghu
wkh HFE0uxoh1

D wklug uhvxow uhodwhv wr wkh zhoiduh lpsolfdwlrqv ri d vzlwfk iurp wkh HPV uhjlph wr
HPX dv suhvhqwhg lq Wdeoh 91 Qrw vxusulvlqjo|/ wkh uhvxowv vkrz wkdw/ h{fhsw iru Dxvwuld/
Ilqodqg dqg Jhupdq|/ luuhvshfwlyh ri wkhlu suhihuhqfhv doo frxqwulhv duh ehwwhu r� prylqj iurp
wkh HPV wr HPX14< Dq lqwhuhvw udwh glfwdwhg e| wkh suhihuhqfhv ri wkh Jhupdq hfrqrplf
srolf|pdnhuv iuxvwudwhv wkh rwkhu phpehu vwdwhv lq wkhlu ghvluh wr vwdelol}h rxwsxw/ lq dwlrq
dqg lqwhuhvw udwh1 Wklv uhvxow/ krzhyhu/ rqo| krogv dv orqj dv wkh HFE0uxoh dssolhv1 Xqghu
wkh qdwlrqdolvwlf uxoh/ wkh vxshulrulw| ri HPX ryhu HPV fohduo| ghshqgv rq vwdelol}dwlrq
suhihuhqfhv1

Lqvhuw �jxuh 5

Ilqdoo| lq �jxuh 5/ zh ixuwkhu dqdo|}h krz wkh pryh iurp wkh qdwlrqdolvwlf uxoh wr wkh
HFE0uxoh d�hfwv zhoiduh ri gl�huhqw frxqwulhv1 Wkh wzr ghflvlrq uxohv gl�hu lq wkh h�hfwlyh
yrwlqj srzhu wkh| frqihu wr lqglylgxdo frxqwulhv153 Wkhuhiruh/ rq wkh yhuwlfdo d{lv zh vhw
rxw wkh udwlr ri wkh yrwlqj srzhu ri d frxqwu| xqghu wkh HFE uxoh dqg wkh yrwlqj srzhu

4<Qrwh wkdw dowkrxjk wkh jhqhudwhg frxqwu| vshfl�f *Fkrohvn| �owhuhg* vkrfnv iru rxwsxw dqg lq dwlrq duh
lghqwlfdo dfurvv vfhqdulrv/ wkh uhodwlyh orvvhv ri Jhupdq| lq wkh fdvh ri wkh ehqfkpdun dqg HPV uxoh gr qrw
h{dfwo| pdwfk1 Wklv lv mxvw ehfdxvh lq wkh vlpxodwlrqv zh gr wdnh lqwr dffrxqw wkh *iruhljq* exvlqhvv f|foh
ghyhorsphqwv diwhu lqwhuhvw udwh fkdqjhv lq wkh wzr dowhuqdwlyh vfhqdulrv1 Zkhuhdv lq wkh ehqfkpdun uxoh doo
frxqwulhv fdq fkrrvh iru wkhlu ghvluhg lqwhuhvw udwh/ lq wkh HPV uxoh Jhupdq ghvluhg lqwhuhvw udwh dssolhv zklfk
d�hfwv wkh exvlqhvv f|fohv lq rwkhu frxqwulhv wkdw lq wxuq d�hfwv wkh Jhupdq exvlqhvv f|foh wkurxjk htxdwlrq
E2�1

53Zh dvvxph wkdw wkh yrwlqj srzhu xqghu wkh HFE0vfhqdulr lv jlyhq e| wkh fdslwdo vkduhv ri wkh frxqwulhv
lq wkh HFE/ l1h1 wkh zhljkwv xvhg lq wkh djjuhjdwlrq surfhgxuh lq htxdwlrq +48,1
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xqghu wkh qdwlrqdolvwlf uxoh1 Rq wkh krul}rqwdo d{lv zh vhw rxw wkh udwlr ri wkh orvvhv xqghu
wkh HFE uxoh dqg xqghu wkh qdwlrqdolvwlf uxoh1 Zh revhuyh d qhjdwlyh uhodwlrq/ l1h1 frxqwulhv
wkdw jdlq +orrvh, yrwlqj srzhu zkhq prylqj iurp qdwlrqdolvp wr HFE0uxoh lq jhqhudo lpsuryh
+ghfuhdvh, wkhlu zhoiduh1 Zh wkxv �qg wkdw yrwlqj surfhgxuhv fohduo| pdwwhu iru zhoiduh ri wkh
HPX0phpehuv1

8 Frqfoxvlrqv

Lq wklv sdshu zh dqdo|}hg krz gl�huhqw ghflvlrq surfhgxuhv lq wkh Jryhuqlqj Frxqflo ri wkh
HFE d�hfw hfrqrplf frqglwlrqv dqg zhoiduh lq wkh gl�huhqw phpehu vwdwhv/ zkhq vkrfnv dqg
wudqvplvvlrq surfhvvhv duh dv|pphwulf1 Lq rughu wr gr vr/ zh ghulyhg wkh rswlpdo lqwhuhvw udwhv
iru hdfk phpehu vwdwh edvhg rq wkh rswlpdo olqhdu ihhgedfn uxohv dv sursrvhg e| Uxghexvfk
dqg Vyhqvvrq +4<<<,1 Zh wkhq dssolhg pdmrulw| uxoh dvvxplqj gl�huhqw surfhgxuhv derxw wkh
zd| wkh phpehuv ri wkh Frxqflo xvh qdwlrqdo yhuvxv hxur0zlgh djjuhjdwhv1 Rxu uhvxowv fdq
eh vxppdul}hg dv iroorzv1

Iluvw/ zkhq pdmrulw| yrwlqj lv xvhg/ wkh HFE fdq h�hfwlyho| frqwuro wkh JF dqg wkxv
wkh prqhwdu| srolf| lq HPX1 Wkdw lv/ zkhq doo wkh HFE0erdug phpehuv wdnh wkh vdph
srvlwlrq rq wkh ghvluhg lqwhuhvw udwh edvhg rq d hxur0zlgh shuvshfwlyh/ wkhq wkh HFE0erdug*v
ghvluhv doprvw dozd|v suhydlo1 Wkh qdwlrqdo jryhuqruv wkhq kdyh d yhu| vpdoo lq xhqfh rq
wkh rxwfrph zkhq wkh| wdnh d qdwlrqdolvwlf shuvshfwlyh/ l1h1 zkhq wkhlu ghvluhg lqwhuhvw udwh
ghshqgv rqo| rq qdwlrqdo hfrqrplf frqglwlrqv1 Wklv uhvxow kdv wr gr zlwk wkh idfw wkdw wkh
ghvluhv ri wkh qdwlrqdo jryhuqruv whqg wr r�vhw hdfk rwkhu zkhq dv|pphwulhv lq wkh vkrfnv
ru lq wkh wudqvplvvlrq surfhvv duh kljk1 Wklv pd| ohdg wr vrph iuxvwudwlrq +phdvxuhg e|
wkh gl�huhqfh ehwzhhq qdwlrqdoo| ghvluhg lqwhuhvw udwhv dqg wkh ghflghg lqwhuhvw udwh, dprqj
wkhvh qdwlrqdo fhqwudo edqnhuv1 Zh dovr �qg wkdw wklv iuxvwudwlrq lv w|slfdoo| odujhu iru vpdoo
frxqwulhv1

Vhfrqg/ zh �qg wkdw zkhq frxqwulhv lqfuhdvh wkhlu ghvluh wr vwdelol}h rxwsxw wkh| duh
lqfuhdvlqjo| iuxvwudwhg derxw wkh ghflvlrqv wdnhq lq Iudqnixuw1 Wklv uhvxow fdq eh jlyhq
wkh iroorzlqj lqwhusuhwdwlrq1 Zkhq qdwlrqdo dxwkrulwlhv lqfuhdvh wkhlu dpelwlrq wr vwdelol}h
rxwsxw/ wkhlu ghvluhg lqwhuhvw udwh zloo uhdfw pruh wr dv|pphwulf vkrfnv1 Wkhuh zloo/ wkhuhiruh/
eh d juhdwhu vsuhdg lq wkh qdwlrqdoo| ghvluhg lqwhuhvw udwhv/ vr wkdw wkhvh zloo fruuhodwh ohvv
zhoo zlwk wkh rqh ghflghg lq Iudqnixuw +wkh phgldq yrwhu*v ghvluhg lqwhuhvw udwh,1

Wklug/ zhoiduh lv lq jhqhudo lpsuryhg e| kdylqj dq HFE0erdug wdnh d hxur0zlgh shuvshfwlyh
+wkh �HFE0uxoh�, frpsduhg zlwk d uhjlph lq zklfk doo phpehuv ri wkh Jryhuqlqj Frxqflo
wdnh d qdwlrqdolvwlf ylhz +wkh �qdwlrqdolvwlf uxoh�, ru dq HPV uhjlph zkhuh Jhupdq| vhwv
prqhwdu| srolf|1 Lq jhqhudo/ zh �qg wkdw wkh HFE0uxoh ohdgv wr orzhu orvvhv/ l1h1 lv d ehwwhu
uxoh wr plqlpl}h wkh yduldelolw| ri rxwsxw/ lq dwlrq dqg wkh lqwhuhvw udwh/ wkdq wkh qdwlrqdolvwlf
uxoh dqg wkdq wkh HPV0uxoh1 Wkh vxshulrulw| ri wkh HFE0uxoh lv prvw surqrxqfhg zlwk uhvshfw
wr wkh HPV0uxoh1 Wklv lv qrw vxusulvlqj1 Lq wkh HPV0uxoh rqo| lqirupdwlrq derxw Jhupdq
hfrqrplf frqglwlrqv lv xvhg wr vhw wkh rswlpdo lqwhuhvw udwh ri doo wkh phpehu vwdwhv1 Wklv lv
jhqhudoo| d ohvv h!flhqw uxoh wkdq d srolf| uxoh wkdw xvhv lqirupdwlrq ri doo wkh frxqwulhv lq
wkh v|vwhp1

Wklv sdshu kdv pdq| olplwdwlrqv zklfk lqylwh ixuwkhu uhvhdufk1 Iru lqvwdqfh/ lq wkh hvwl0
pdwlrq ri lq dwlrq dqg rxwsxw htxdwlrqv zh qhjohfwhg wkh uhdo h{fkdqjh udwh dv d srvvleoh
fdxvh ri rxwsxw dqg lq dwlrq pryhphqwv1 Reylrxvo| wklv h{whuqdo vrxufh ri hfrqrplf  xfwx0
dwlrqv pd| eh ri frqvlghudeoh lpsruwdqfh iru vpdoo rshq hfrqrplhv1 Lqfrusrudwlqj wkh uhdo
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h{fkdqjh udwh dorqj wkh olqhv ri Shhuvpdq dqg Vphwv +4<<<, vhhpv dq lqwhuhvwlqj zd| wr
dffrxqw iru wkhvh h{whuqdo irufhv1 Krzhyhu/ lw zrxog dovr lqfuhdvh wkh glphqvlrq ri wkh vwdwh
vsdfh frqvlghudeo|/ zklfk lv odujh douhdg| lq wkh fxuuhqw vhwwlqj1 Zh sodq wr sxuvxh wklv urxwh
ri uhvhdufk lq wkh qhdu ixwxuh1

Vhfrqg/ wkh rswlpdo ghvluhg lqwhuhvw udwh iru Hxurodqg dv d zkroh kdv qrw ehhq ghulyhg
h{solflwo|1 Lqvwhdg zh dvvxphg wkdw d sur{| iru wklv yduldeoh zdv jlyhq e| wkh zhljkwhg
dyhudjh ri wkh ghvluhg lqwhuhvw udwhv ri wkh phpehu0vwdwhv1 Wkh rswlpdo ghvluhg lqwhuhvw udwh
frxog wkhruhwlfdoo| eh rewdlqhg lq pxfk wkh vdph zd| dv wkh qdwlrqdo ghvluhg lqwhuhvw udwhv1
Khuh wkh fxuvh ri glphqvlrqdolw| vwulnhv djdlq1 Dw wkh hqg ri wkh gd|/ krzhyhu/ zh zrxog
olnh wr dujxh wkdw wkh dssurdfk zh wrrn lv d uhdvrqdeoh dssur{lpdwlrq iru wkh HFE rswlpdo
olqhdu ihhgedfn uxoh1 Ilqdoo|/ zh kdyh rqo| frqvlghuhg pdmrulw| yrwlqj1 Rxu uhvxowv lqglfdwh
wkdw wkh xvh ri pdmrulw| yrwlqj fdq fuhdwh vljql�fdqw frq lfwv ehwzhhq phpehu0vwdwhv lq dq
hqylurqphqw fkdudfwhul}hg e| dv|pphwulf vkrfnv1 Wkhuhiruh/ wkh HFE pd| zdqw wr xvh rwkhu
ghflvlrq uxohv lq zklfk frqvhqvxv sod|v d juhdwhu uroh1 Zh krsh wr sxuvxh wklv olqh ri uhvhdufk
lq wkh ixwxuh1
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DSSHQGL[ D
Khuh zh suhvhqw wkh pdwul{ D> frqwdlqlqj wkh dxwrqrprxv g|qdplfv ri wkh vwdwh vsdfh lq

pruh ghwdlo1 Iluvw/ lqwurgxfh wkh iroorzlqj qrwdwlrq= h� ghqrwhv d 4�+q.p. 5. 44, yhfwru
zlwk doo hohphqwv htxdo wr }hur exw wkh m0wk zklfk htxdov rqh> h� G � d 4�+q.p.5.44, yhfwru
zlwk 4@45 dv hohphqw iurp urz l xs wloo urz m dqg }hurv hovhzkhuh1 Wkh vwdwh vsdfh lwvhoi lv
frqvwuxfwhg e| vwdfnlqj lq dwlrq rxwsxw wudgh dqg lqwhuhvw udwh yduldeohv lqwr wkh vwdwh yhfwru
[= Wkh pdwul{ D vxppdul}hv wkh g|qdplfv1Wkh suhvhqwdwlrq ri yhfwruv dqg pdwulfhv ehorz
iroorzv iroorzlqj qrwdwlrq= wkh �uvw froxpq vshfl�hv wkh yduldeoh lq wkh pdwul{1 Wkh vhfrqg
froxpq ghqrwhv wkh urz lq zklfk wkh ydoxh hqwhuv1
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Qrwh wkdw zh kdyh lpsrvhg dq dxwruhjuhvvlyh frh!flhqw rq wkh wudgh0zhljkwhg exvlqhvv f|foh
frpsrqhqw ri derxw 1<<<1 Wklv ydoxh zdv rewdlqhg dv wkh dyhudjh ri frxqwu| e| frxqwu| DU
prgho hvwlpdwlrq1

Wkh yhfwru E lv d yhfwru frqwdlqlqj }hurv h{fhsw iru wkh hohphqw iru ||3� dqg wkh l|3�
zkhuh wkh frh!flhqwv duh uhvshfwlyho| ��o@45 dqg 4= Ilqdoo| zh prgho wkh ghpdqg dqg
vxsso| vkrfnv lq wkh yhfwru y=
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Uhihuhqfhv

^4` Ed|rxpl/ W1/ dqg Hlfkhqjuhhq/ E1/ +4<<6,/ Vkrfnlqj Dvshfwv ri Hxurshdq Prqhwdu|
Xql�fdwlrq/ lq Wruuhv/ I1 dqg Jldyd}}l/ I1 +hgv1, Dgmxvwphqw dqg jurzwk lq wkh Hxurshdq
Prqhwdu| Xqlrq/ R{irug/ Fdpeulgjh Xqlyhuvlw| Suhvv/ ss1 4<6055<1

^5` Ed|rxpl/ W1/ dqg Sudvdg/ H1/ +4<<:,/ Fxuuhqf| Xqlrqv/ Hfrqrplf Ioxfwxdwlrqv dqg
Dgmxvwphqw= Vrph Hpslulfdo Hylghqfh/ LPI Vwd� Sdshuv/ 77/ ss1 6908;1 1

^6` Ehjj/ G1/ Gh Judxzh/ S1/ Jldyd}}l/ I1/ Xkolj/ K1/ dqg Z|sorv}/ F1/ +4<<;,/ Wkh HFE=
Vdih dw Dq| VshhgB/ Prqlwrulqj wkh Fhqwudo Edqn/ FHSU/ Orqgrq1

^7` Ehuqdqnh/ E1/ dqg Plkry/ L1/ +4<<:,/ Zkdw grhv wkh Exqghvedqn WdujhwB/ Hxurshdq
Hfrqrplf Uhylhz/ 74/ ss1 4;6055;1

^8` Elqgvhlo/ X1/ +4<<9,/ D Frdolwlrq Irup Dqdo|vlv ri wkh Doorfdwlrq ri Yrwlqj Uljkwv lq wkh
Frxqflo ri wkh HFE/ Xqsxeolvkhg pdqxvfulsw1

^9` Euxhfnqhu/ P1/ +4<<:,/ Yrwlqj dqg Ghflvlrqv lq wkh HFE/ HXL Zrunlqj Sdshuv/ qr1
<:25</ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ Ioruhqfh1

^:` Erwwd}}l/ O1/ dqg Pdqdvvh/ S1/ +4<<;,/ Edqnhuv yhuvxv Zrunhuv Hxursh= Dgyhuvh Vhohfwlrq
lq HPX/ FHSU Glvfxvvlrq Sdshu/ qr1 4;79/ Pdufk1

^;` Fhffkhwwl/ V1J1/ +4<<<,/ Ohjdo Vwuxfwxuh/ Ilqdqfldo Vwuxfwxuh dqg Prqhwdu| Srolf| Wudqv0
plvvlrq Phfkdqlvp/ IUE ri Qhz \run Hfrqrplf Srolf| Uhylhz/ 8/ ss1 <05;1

^<` Fkulvwldqr/ O1M1/ Hlfkhqedxp/ P1/ dqg Hydqv/ F1/+4<<9, Wkh H�hfwv ri Prqhwdu| Srolf|
Vkrfnv= Vrph Hylghqfh iurp wkh Iorz ri Ixqgv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/
:;/ ss1 490671

^43` Fodulgd/ U1/ Jdol/ M1/ dqg Jhuwohu/ P1/+4<<;,/ Prqhwdu| Srolf| Uxohv lq Sudfwlfh= Vrph
Lqwhuqdwlrqdo Hylghqfh/ Hxurshdq Hfrqrplf Uhylhz 75/ ss143660439:1

^44` Gruqexvfk/ U1/ Idyhur/ F1/ dqg Jldyd}}l/ I1/ +4<<;,/ Lpphgldwh fkdoohqjhv iru wkh Hxur0
shdq Fhqwudo Edqn/ Hfrqrplf0Srolf|= D Hxurshdq Iruxp/ 59/ ss1 480851

^45` Ixkuhu/ M1F1 +4<<:, Wkh +Xq,Lpsruwdqfh ri Iruzdug0Orrnlqj Ehkdylru ri Sulfh Vshfl�0
fdwlrqv/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/ 5</ ss1 66;06831

^46` Jdol/ M1 dqg Jhuwohu/ P1/ +4<<<, Lq dwlrq G|qdplfv= D Vwuxfwxudo Hfrqrphwulf Dqdo|vlv/
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 77/ ss1 4<805551

^47` Jhuodfk/ V1/ dqg Vfkqdeho/ J1/ +4<<;,/ Wkh Wd|oru Uxoh dqg Dyhudjh Lqwhuhvw Udwhv lq
wkh HPX044 Duhd= D Qrwh/ plphr1/ Edqn iru Lqwhuqdwlrqdo Vhwwohphqwv1

^48` Jlrydqqhwwl/ J1/ dqg Pdulprq/ U1/ +4<<;,/ Dq HPX zlwk Gl�huhqw Wudqvplvvlrq Phfk0
dqlvpv/ FHSU Glvfxvvlrq Sdshu/ qr1 5349/ Qryhpehu1

^49` Jurv/ G1/ Eodqfkdug/ R1/ Hphuvrq/ P1/ Vlqq/ K1Z1/ Pd|hu/ W1/ dqg Vw1 Sdxo/ J1/ +4<<<,/
Pdfurhfrqrplf Srolf| lq wkh Iluvw \hdu ri Hxurodqg/ FHSV Uhsruw/ Euxvvhov1
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^4:` Lvvlqj/ R1/ +4<<9,/ Lv Prqhwdu| Wdujhwlqj lq Jhupdq| Vwloo DghtxdwhB/ lq K1 Vlhehuw/
+hg1,/ Prqhwdu| Srolf| lq dq Lqwhjudwhg Zruog Hfrqrp|= V|psrvlxp/ Wxelqjhq/ Prku/
ss1 44:04631

^4;` Odxedfk/ W1/ dqg Srvhq/ D1/ +4<<:,/ Glvflsolqhg Glvfuhwlrq= Prqhwdu| Wdujhwlqj lq Jhu0
pdq| dqg Vzlw}huodqg/ Hvvd|v lq Lqwhuqdwlrqdo Ilqdqfh/ Sulqfhwrq/ QM/ Ghfhpehu1

^4<` Pdfohqqdq/ G1/ Pxhooedxhu/ M1/ dqg Vwhskhqv/ P1/ +4<<;,/ Dv|pphwulhv lq Krxvlqj dqg
Ilqdqfldo Pdunhw Lqvwlwxwlrqv dqg HPX/ R{irug Uhylhz ri Hfrqrplf Srolf|/ 47/ ss1
870;31 1

^53` Qhxpdqq/ P1/ +4<<:,/ Prqhwdu| Wdujhwlqj lq Jhupdq|/ lq Nxurgd/ L1 +hg,/ Wrzdugv
pruh h�hfwlyh prqhwdu| srolf|/ Pdfploodq Suhvv lq dvvrfldwlrq zlwk Edqn ri Mdsdq/ ss1
4:904<;1

^54` Shhuvpdq/ J1/ dqg Vphwv/ I1/ +4<<<,/ Wkh Wd|oru Uxoh= D Xvhixo Prqhwdu| Srolf| Jxlgh
iru wkh HFE/ Lqwhuqdwlrqdo Ilqdqfh/ 5/ ss1 ;804491

^55` Udpdvzdp|/ U1/ dqg Vorhn/ W1/ +4<<;,/ Wkh Uhdo H�hfwv ri Prqhwdu| Srolf| lq wkh
Hxurshdq Xqlrq= Zkdw Duh wkh Gl�huhqfhvB/ LPI Vwd� Sdshuv/ 78/ ss16:707351

^56` Uxghexvfk/ J1G1 dqg Vyhqvvrq/ O1H1R1/ +4<<<,/ Srolf| Uxohv iru Lq dwlrq Wdujhwlqj/ lq
Wd|oru/ M1 E1 +hg,/ Prqhwdu| Srolf| Uxohv/ Wkh Xqlyhuvlw| ri Fklfdjr Suhvv/ ss1 53605791

^57` Vyhqvvrq/ O1H1R1/ +4<<<,/ Lq dwlrq Wdujhwlqj dv d Prqhwdu| Srolf| Uxoh/ Mrxuqdo ri
Prqhwdu| Hfrqrplfv/ 76 +4<<<,/ ss1 93:0987

^58` Vyhqvvrq/ O1H1R1/ +5333,/ Rshq0Hfrqrp| Lq dwlrq Wdujhwlqj/ Mrxuqdo ri Lqwhuqdwlrqdo
Hfrqrplfv/ 83/ ss1 48804;61

^59` Wd|oru/ M1/ +4<<6,/ Glvfuhwlrq yhuvxv Srolf| Uxohv lq Sudfwlfh/ Fduqhjlh Urfkhvwhu Frq0
ihuhqfh Vhulhv rq Sxeolf Srolf|/ 6</ 4<805471

^5:` Yrq Kdjhq/ M1/ +4<<8,/ Lq dwlrq dqg Prqhwdu| Wdujhwlqj lq Jhupdq|/ lq Ohlghupdq/ O1/
dqg Vyhqvvrq/ O1/ +hgv1,/ Lq dwlrq Wdujhwv/ Orqgrq/ Fhqwuh iru Hfrqrplf Srolf| Uhvhdufk/
ss1 43:04541

^5;` Yrq Kdjhq/ M1/ +4<<;,/ Wkh Frpsrvlwlrq ri Edqn Frxqflov iru Prqhwdu| Xqlrqv/ Xq0
sxeolvkhg pdqxvfulsw/ ]HL/ Xqlyhuvlw| ri Erqq1

^5<` Yrq Kdjhq/ M1/ dqg Vxhssho U1/ +4<<7,/ Fhqwudo Edqn Frqvwlwxwlrqv iru Ihghudo Prqhwdu|
Xqlrqv/ Hxurshdq Hfrqrplf Uhylhz/ 6;/ ::70:;51

4<



7DEOH����6WDWLVWLFDO�6XPPDU\ 
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(LJHQYDOXHV�            
0�PDWUL[� 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 

 

6DS�M� 0.68 0.89 0.76 0.84 0.72 0.71 0.88 0.70 0.78 0.82 0.86 

6E\�M� 0.84 0.79 0.76 0.87 0.82 0.87 0.54 0.91 0.64 0.87 0.84 

)�7HVW� 2,57* 1,98* 4,03* 9,85* 1.59 8,42* 5,25* 4,77* 2,86* 0.34 1,80* 

6IS�

0.46 0.67 1.52 1.65 0.76 0.61 1.44 0.75 0.20 0.77 0.18 

6I\� 0.38 0.47 -0.17 0.20 0.24 0.59 -0.02 0.89 -0.15 0.43 -0.23 

6I'L� 0.50 0.24 0.39 0.81 0.55 0.70 -0.08 0.41 0.91 0.24 0.98 

5ð�HT�S� 0.20 0.46 0.40 0.75 0.24 0.30 0.78 0.46 0.45 0.39 0.36 

5ð�HT�\� 0.72 0.65 0.90 0.80 0.77 0.59 0.72 0.71 0.42 0.81 0.78 

/DJ�/HQJKWV�            

S��$NDLNH�� 12 13 20° 31° 14° 29 13 24 16° 11 15 

\��$NDLNH�� 11 11 31° 11° 11° 13 34 24 16° 13 18 

* indicates that the hypothesis of long term neutrality is rejected in the 95% interval 
° indicates that the lag length as suggested by the AIC is applied and A and M matrices are stable. Otherwise we chose the lags in 
the close neighbourhood. 

 
7DEOH����&RUUHODWLRQV�EHWZHHQ�'HVLUHG�DQG�'HFLGHG�,QWHUHVW�5DWHV���� 

� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$� (&%�

�O ����Q �����

(06� 96 90 26 94 100 93 49 25 98 51 98 40 

(&%� 87 80 23 90 93 84 49 3 97 59 97 100 

1$7� 92 80 37 92 93 86 20 -8 99 54 99 - 

�O ��Q �����

(06� 77 60 24 89 100 64 27 27 94 23 93 57 

(&%� 56 51 10 89 83 39 42 -11 91 57 86 100 

1$7� 68 48 27 90 69 51 19 13 94 41 92 - 

�O ����Q �����

(06� 54 41 14 79 100 46 35 32 90 6 86 70 

(&%� 37 53 14 70 74 23 33 10 76 27 67 100 

1$7� 45 47 20 79 51 43 21 23 85 24 77 - 

�O ����Q �����

(06� 89 73 40 94 100 79 42 46 96 18 96 64 

(&%� 73 65 25 92 89 59 52 17 95 40 95 100 

1$7� 87 58 42 95 87 69 41 34 98 51 98 - 

�O ����Q �����

(06� 98 97 61 99 100 95 33 76 99 77 99 34 

(&%� 94 90 41 98 97 82 75 48 99 77 98 100 

1$7� 97 93 73 99 97 89 17 46 99 79 99 - 

 
 
 



7DEOH����5RRW�0HDQ�6TXDUHG�(UURU�EHWZHHQ�'HVLUHG�DQG�'HFLGHG�,QWHUHVW�5DWHV���� 

�O� �����Q� �����
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(06� 1.0 1.7 12.2 1.3 0.0 1.3 4.5 5.3 0.7 5.4 0.6 

(&%� 0.8 1.0 12.1 1.1 0.6 0.9 1.9 4.2 0.4 5.1 0.4 

1$7� 0.8 1.2 8.6 1.1 0.8 1.0 3.3 4.5 0.4 5.2 0.4 

�O ����Q �����
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(06� 2.3 3.0 16.2 1.7 0.0 3.2 6.6 6.0 1.3 11.0 1.4 

(&%� 1.9 2.0 13.4 1.3 1.3 2.9 2.2 5.7 0.8 10.1 1.0 

1$7� 1.9 2.3 8.8 1.3 1.8 2.9 4.1 5.4 0.8 10.1 1.1 

�O ����Q �����
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(06� 5.9 7.6 30.3 4.0 0.0 7.3 12.8 10.4 2.8 24.5 3.6 

(&%� 4.6 3.9 25.4 3.0 3.2 6.5 5.4 8.5 1.8 21.7 2.7 

1$7� 4.7 5.3 15.9 3.0 4.5 6.5 9.2 8.9 2.1 21.7 3.0 

�O ����Q �����
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(06� 1.5 2.2 10.4 1.1 0.0 2.0 4.2 4.0 0.9 7.0 0.9 

(&%� 1.2 1.3 9.6 0.8 0.9 1.7 1.7 3.5 0.5 6.3 0.6 

1$7� 1.2 1.9 7.2 0.8 1.2 1.8 3.3 3.8 0.5 6.2 0.6 

�O ����Q �����
� $86� %(/� ),1� )5$� *(5� ,5(� ,7$� /8;� 1(7� 325� 63$�

(06� 0.6 1.1 3.8 0.4 0.0 1.0 3.8 1.9 0.4 2.6 0.4 

(&%� 0.5 0.6 5.9 0.3 0.3 0.7 0.9 1.4 0.2 2.6 0.2 

1$7� 0.5 0.8 2.8 0.3 0.4 0.8 2.5 1.7 0.2 2.5 0.2 

 
 
7DEOH����0HGLDQ�9RWHUV�����
 AUS BEL FIN FRA GER IRE ITA LUX NET POR  SPA ECB 

�O ����Q �����

ECB 0.33 0.27 0.07 0.13 0.53 0.07 0.27 0.00 0.40 0.00 0.60 0.97 

NAT 5.47 3.40 1.00 8.13 14.27 5.80 4.40 1.00 27.00 1.27 28.27 - 

�O ����Q �����

ECB 0.47 0.13 0.00 0.33 0.00 0.00 0.07 0.07 0.20 0.07 0.20 98.47 

NAT 5.73 4.87 3.53 17.67 11.47 3.13 8.47 1.73 27.20 0.67 15.53 - 

�O ����Q �����

ECB 0.40 0.20 0.00 0.73 0.13 0.20 0.13 0.40 0.33 0.00 0.53 96.93 

NAT 5.27 5.47 3.67 20.07 13.67 4.53 7.73 3.13 21.00 2.00 13.47 - 

�O ����Q �����

ECB 0.27 0.20 0.07 0.60 0.33 0.07 0.13 0.00 0.20 0.00 0.73 97.40 

NAT 6.07 4.20 2.40 16.20 12.33 4.67 6.13 2.20 24.60 0.73 20.47 - 

�O ����Q �����

ECB 0.27 0.53 0.07 1.47 1.13 0.27 0.13 0.13 0.67 0.20 0.60 94.53 

NAT 5.67 3.20 2.33 24.80 13.87 3.80 1.80 1.27 26.13 1.27 15.87 - 

 



7DEOH����/RVVHV�LQ����O �����Q� �����
 AUS BEL FIN FRA GER IRE ITA LUX NET POR SPA 

%HQFKPDUN�

Inflation 0,001 0,001 0,002 0,002 0,002 0,001 0,001 0,006 0,001 0,040 0,003 

Output 0,091 0,109 0,081 0,057 0,060 0,213 0,043 0,153 0,093 1,154 0,135 

Desired r 0,015 0,014 0,021 0,009 0,012 0,023 0,007 0,029 0,003 0,243 0,007 

Decided r - - - - - - - - - - - 

Loss 0,099 0,117 0,094 0,064 0,068 0,225 0,047 0,174 0,096 1,315 0,142 

(&%�5XOH�

Inflation 0,001 0,001 0,058 0,003 0,003 0,001 0,003 0,039 0,001 0,161 0,003 

Output 0,111 0,132 1,424 0,063 0,074 0,252 0,072 0,317 0,093 1,839 0,144 

Desired r 0,009 0,007 0,022 0,005 0,008 0,013 0,005 0,024 0,003 0,142 0,003 

Decided r 0,003 0,003 0,003 0,003 0,003 0,003 0,003 0,003 0,003 0,003 0,003 

Loss 0,113 0,135 1,484 0,067 0,079 0,254 0,077 0,357 0,095 2,001 0,149 

1DWLRQDOLVWLF�5XOH�

Inflation 0,001 0,001 0,028 0,003 0,004 0,001 0,008 0,036 0,001 0,154 0,003 

Output 0,117 0,140 0,648 0,062 0,080 0,254 0,174 0,305 0,093 1,824 0,144 

Desired r 0,009 0,007 0,016 0,006 0,009 0,013 0,006 0,024 0,004 0,141 0,004 

Decided r 0,047 0,047 0,047 0,047 0,047 0,047 0,047 0,047 0,047 0,047 0,047 

Loss 0,142 0,164 0,699 0,088 0,107 0,278 0,205 0,365 0,117 2,002 0,171 

(06�5XOH�

Inflation 0,001 0,001 0,084 0,003 0,002 0,001 0,011 0,039 0,001 0,184 0,003 

Output 0,109 0,148 2,048 0,063 0,061 0,247 0,398 0,333 0,092 1,973 0,150 

Desired r 0,013 0,011 0,033 0,012 0,012 0,019 0,011 0,031 0,010 0,144 0,012 

Decided r 0,012 0,012 0,012 0,012 0,012 0,012 0,012 0,012 0,012 0,012 0,012 

Loss 0,117 0,155 2,137 0,072 0,069 0,254 0,416 0,379 0,099 2,163 0,160 

 



 
 
7DEOH����5HODWLYH�/RVVHV�����

�O� �����Q� �����
 AUS BEL FIN FRA GER IRE ITA LUX NET POR  SPA 

%(1�(06� 96 57 4 99 89 92 7 45 93 59 97 

%(1�(&%� 92 82 4 108 97 101 28 61 98 61 102 

%(1�1$7� 47 49 7 50 47 61 10 48 51 59 66 

(06�(&%� 96 144 100 109 110 110 428 137 106 104 105 

(06�1$7� 49 86 187 51 53 67 152 107 55 100 67 

(&%�1$7� 51 60 187 47 48 61 35 78 52 96 64 

�O� ������Q� �����

 AUS BEL FIN FRA GER IRE ITA LUX NET POR SPA 

%(1�(06� 85 76 4 89 98 89 11 46 97 61 89 

%(1�(&%� 87 87 6 95 86 89 61 49 100 66 95 

%(1�1$7� 70 71 13 72 64 81 23 48 82 66 83 

(06�(&%� 103 115 144 107 88 100 541 106 104 108 107 

(06�1$7� 82 94 306 82 65 91 202 104 84 108 94 

(&%�1$7� 80 82 212 76 74 91 37 98 82 100 87 

�O ������Q� �����
 AUS BEL FIN FRA GER IRE ITA LUX NET POR SPA 

%(1�(06� 64 54 5 80 96 80 11 49 90 51 85 

%(1�(&%� 77 91 7 87 84 83 45 60 95 57 93 

%(1�1$7� 72 68 16 76 59 79 19 54 84 56 85 

(06�(&%� 121 167 142 108 87 104 410 121 106 110 109 

(06�1$7� 112 126 341 95 61 99 175 109 94 108 99 

(&%�1$7� 93 75 241 87 70 96 43 90 89 98 91 

�O� ������Q� �����
 AUS BEL FIN FRA GER IRE ITA LUX NET POR SPA 

%(1�(06� 86 70 3 96 94 80 7 54 94 62 99 

%(1�(&%� 96 85 7 112 77 86 55 58 145 77 118 

%(1�1$7� 83 82 6 102 79 84 24 62 98 71 98 

(06�(&%� 111 122 235 117 82 108 765 107 154 123 119 
(06�1$7� 96 119 186 106 84 106 335 115 104 113 100 
(&%�1$7� 86 97 79 91 103 98 44 107 68 92 84 

�O� ������Q� �����
  AUS   BEL   FIN   FRA   GER   IRE   ITA   LUX   NET   POR    SPA  

�
%(1�(06� 94 65 11 97 90 90 5 53 91 92 88 
�
%(1�(&%� 99 89 5 104 105 101 50 68 99 91 98 
�
%(1�1$7� 96 78 18 103 96 97 11 57 99 90 98 
�
(06�(&%� 106 136 43 108 116 112 1,011 129 108 99 112 

 
EMS/NAT 102 120 165 106 107 107 225 108 108 98 112 

 
ECB/NAT 97 88 387 99 92 96 22 84 100 99 100 

 



Figure 1: Optimal Output Gap (dashed line) and Inflation (solid line) Feedback Coefficients (λ=1, ν=0.5) 
 

Austria    Belgium     Finland    France 

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

 
 
  Germany   Ireland     Italy    Luxembourg 

-0,2

0

0,2

0,4

0,6

0,8

1 4 7 10 13 16 19 22 25 28 31 34

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

 
  
 Netherlands   Portugal     Spain 

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

-0,2

0

0,2

0,4

0,6

0,8

 



Figure 2: Voting Power and Relative Losses  
 
  (λ=0.2, ν=0.5)    (λ=1.0, ν=0.5)     (λ=5.0, ν=0.5) 
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  (λ=1.0, ν=1.0)    (λ=1.0, ν=5.0)      
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