
Prqhwdu| Srolf| lq Vpdoo Rshq Hfrqrplhv= Wkh Fklohdq H{shulhqfh
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Devwudfw

Vlqfh 4<<3/ Fkloh kdv dgrswhg/ h{solflwo|/ dq lq dwlrq wdujhwlqj prqhwdu| srolf|1 Lq vpdoo

rshq hfrqrplhv/ krzhyhu/ wkh Fhqwudo Edqn pd| kdyh dgglwlrqdo remhfwlyhv> dyrlglqj h{fhvvlyh

 xfwxdwlrqv lq wkh h{fkdqjh udwh dqg2ru rxwsxw wkdw duh qrw dozd|v h{solflw1 Lq wklv sdshu zh

uhsruw hvwlpdwhv ri wkh Fklohdq Fhqwudo Edqn uhdfwlrq ixqfwlrq1 Iroorzlqj Fodulgd/ Jdol dqg Jhuwohu

+4<<;,/ zh �qg hylghqfh wkdw wkh Fklohdq Fhqwudo Edqn kdv ehhq iruzdug orrnlqj= lw uhvsrqgv wr

dqwlflsdwhg lq dwlrq ghyldwlrqv iurp wdujhw1 Lq wklv frqwh{w/ zh �qg wkdw wkh Fklohdq Fhqwudo Edqn

kdv vrph rwkhu lpsolflw remhfwlyhv> dyrlglqj rxwsxw dqg h{fkdqjh udwh  xfwxdwlrqv deryh wkrvh

frqvlvwhqw zlwk lq dwlrq wdujhwlqj1 Ilqdoo|/ wkh Fhqwudo Edqn*v uhdfwlrqv wr uhdo h{fkdqjh udwh

ghyldwlrqv duh qrq0olqhdu> lw uhdfwv vwurqjo| wr odujh ghyldwlrqv udwkhu wkdq wr vpdoo rqhv1

MHO= H85> H8;> F551

Nh|zrugv= Fhqwudo Edqn*v uhdfwlrq ixqfwlrq/ Lq dwlrq wdujhwlqj/ JPP hvwlpdwlrq dqg Vwuxf0

wxudo wlphv vhulhv prghov1

WL dp judwhixo wr p| vxshuylvru Gu1 Shwhu Wlqvoh| iru klv frqvwdqw vxssruw dqg rulhqwdwlrq1 L wkdqn Gu1 Shwud Jhhudwv/

p| uhvhdufk dgylvru/ iru yhu| khosixo frpphqwv wr d suhylrxv yhuvlrq ri wklv zrun dqg Surihvvru Dqguhz Kduyh|/ Fduorv

Orshv dqg Vwhskhq Ploodug iru khosixo glvfxvvlrqv/ vxjjhvwlrqv dqg dgylfh1 L dp judwhixo wr sduwlflsdqwv lq wkh H{fkdqjh

Udwh Zrunvkrs dw wkh FFEV lq wkh Edqn ri Hqjodqg +Qryhpehu 5334, iru frpphqwv dqg vxjjhvwlrqv1
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4 Lqwurgxfwlrq

Vlqfh 4<<3/ Fkloh kdv dgrswhg dq h{solflw lq dwlrq wdujhwlqj prqhwdu| srolf|1 Lq sudfwlfh/ wklv phdqv

wkdw hyhu| |hdu wkh Fhqwudo Edqn +FE, dqqrxqfhv wkh lq dwlrq wdujhw wkdw lv vxssrvhg wr eh frqvlvwhqw

zlwk ixoo hpsor|phqw/ dqg wkhq lw pdnhv xvh ri wkh prqhwdu| lqvwuxphqwv +lqwhuhvw udwh, wr ixo�oo

wklv remhfwlyh1 Vrph rwkhu remhfwlyhv/ olnh frqwuroolqj wkh uhdo h{fkdqjh udwh ru dyrlglqj h{fhvvlyh

 xfwxdwlrqv lq wkh rxwsxw ohyho duh qrw h{solflw remhfwlyhv ri wkh Fklohdq FE1

Wkhuh lv vrph hylghqfh/ krzhyhu/ wkdw Fhqwudo Edqnv lq hphujlqj hfrqrplhv xvh wkh lqwhuhvw udwh

wr dyrlg h{fkdqjh udwh  xfwxdwlrqv1 Lq idfw/ Fdoyr dqg Uhlqkduw +5333,/ frqfoxghg wkdw lq vrph

frxqwulhv lqwhuhvw udwh dqg h{fkdqjh udwh pryh lq wkh vdph gluhfwlrq> wkdw lv/ ghsuhfldwlrqv lq wkh

h{fkdqjh udwh +dq lqfuhdvh lq wkh grphvwlf sulfh ri iruhljq fxuuhqf|, jhqhudwh dq lqfuhdvh lq wkh

lqwhuhvw udwh frqwuroohg e| wkh FE1 Ixuwkhupruh/ wkh| dujxh wkdw lqwhuhvw udwh srolf| lv uhsodflqj

iruhljq h{fkdqjh lqwhuyhqwlrq dv wkh suhihuuhg phdqv ri vprrwklqj h{fkdqjh udwh1 Dffruglqj wr wklv

ylhz prqhwdu| dxwkrulwlhv wu| wr vwdelol}h wkh h{fkdqjh udwh/ hyhq li wkh| fodlp wr kdyh d  h{leoh

h{fkdqjh udwh v|vwhp1 Wkh uhdvrqB > �ihdu ri  rdwlqj�1

Dqrwkhu uhdvrq zk| d FE pd| uhdfw wr uhdo h{fkdqjh udwh  xfwxdwlrqv +lqghshqghqwo| ri lwv

lpsdfw rq ixwxuh lq dwlrq, lv wkdw lq wklv zd| lw fdq lpsuryh pdfurhfrqrplf shuirupdqfh1 Lq idfw/

vrph vlpxodwlrqv/ uhsruwhg e| Fhffkhwwl hw doo +5333,/ vxjjhvwhg wkdw uhvsrqglqj wr h{fkdqjh udwh

vkrfnv ryhu dqg deryh wkh h�hfw ri vxfk d vkrfn rq wkh fhqwudo edqn*v lq dwlrq iruhfdvw dsshduv wr

eh zhoiduh0lpsurylqj41 Lq d gl�huhqw vwxg|/ Edwlql hw doo +5334,/ frqfoxghg wkdw dq lq dwlrq0iruhfdvw0

edvhg uxoh / l1h1/ rqh wkdw uhdfwv wr ghyldwlrqv ri h{shfwhg lq dwlrq iurp wdujhw/ shuirupv zhoo lq d

wzr0vhfwru prgho fdoleudwhg rq XN gdwd1 Dgglqj d vhsdudwh uhvsrqvh wr wkh ohyho ri wkh uhdo h{fkdqjh

udwh +frqwhpsrudqhrxv dqg odjjhg, dsshduv wr uhgxfh wkh gl�huhqfh lq dgmxvwphqw ehwzhhq rxwsxw

jdsv lq wkh wzr vhfwruv ri wkh hfrqrp|/ exw wkh lpsuryhphqw lv rqo| pdujlqdo1

Wkh remhfwlyh ri wklv sdshu lv wr dvvhvv wkh lpsruwdqfh ri h{fkdqjh udwh dqg rxwsxw  xfwxdwlrqv

lq wkh frqgxfw ri prqhwdu| srolf| lq Fkloh1 Lq grlqj vr/ zh hvwlpdwh wkh prqhwdu| srolf| uhdfwlrq

ixqfwlrq ri wkh Fklohdq FE xvlqj prqwko| gdwd iurp 4<;8134 wr 53341431 Zh dgrsw wklv shulrg ehfdxvh

vlqfh 4<;8 wkh FE kdv ehhq xvlqj wkh lqwhuhvw udwh dv lwv pdlq srolf| lqvwuxphqw1 Zh dovr suhvhqw

4Wkh vlpxodwlrqv uhsruwhg lq Fhffkhwwl hw doo duh edvhg rq wkh Edwlql dqg Qhovrq prgho iru wkh XN +Edwlql dqg Qhovrq/

5333,1
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hvwlpdwlrqv iru wkh vxe0vdpsoh 4<;8134 wr 4<<313; zkhuh wkh FE glg qrw kdyh dq| h{solflw wdujhw/

dqg iru wkh vxe0vdpsoh 4<<313< wr 5334143 zkhuh lq dwlrq zdv wkh rqo| h{solflwo|0vwdwhg remhfwlyh ri

prqhwdu| srolf|1 Frqwudvwlqj uhvxowv iurp erwk shulrgv doorzv xv wr frpsduh wkh uhdfwlrq ixqfwlrqv

xqghu wkh wzr uhjlphv1

Wkh wkhruhwlfdo vshfl�fdwlrq zh xvh doorzv xv wr whvw zkhwkhu lq dwlrq wdujhwlqj sod|hg dq lpsru0

wdqw uroh lq wkh ghwhuplqdwlrq ri wkh FE lqwhuhvw udwh1 Lq wklv iudphzrun/ vxjjhvwhg e| Fodulgd/ Jdol

dqg Jhuwohu +4<<;, dqg Fodulgd +5333,/ zh fdq dovr hydoxdwh wkh lpsruwdqfh ri vrph �qrq0h{solflw�

remhfwlyhv wkdw wkh FE pd| kdyh/ qdpho| frqwuroolqj h{fkdqjh udwh  xfwxdwlrqv ru dyrlglqj ghyldwlrqv

ri rxwsxw iurp lwv srwhqwldo ohyho1

Lq suhylrxv vwxglhv iru Fkloh/ Sduudgr +5333, dqg Sduudgr dqg Yhodvfr +5334,/ wkh edvlf �qglqj

lv wkdw qhlwkhu wkh qrplqdo h{fkdqjh udwh qru rxwsxw ghyldwlrqv sod| d vljql�fdqw uroh lq ghwhuplqlqj

wkh prqhwdu| srolf| lq Fkloh1 Wkrvh zhuh wkh �uvw dwwhpswv wr lghqwli|/ lq d iudphzrun gl�huhqw wkdq

wkh YDU/ wkh Fklohdq FE prqhwdu| srolf| uhdfwlrq ixqfwlrq1 Dowkrxjk/ zh dgrsw d vlplodu dssurdfk

+JPP hvwlpdwlrq surfhgxuh, wr lghqwli| wkh v|vwhpdwlf frpsrqhqwv ri wkh prqhwdu| srolf| lq Fkloh/

wkh txhvwlrqv zh dgguhvv/ dqg wr vrph h{whqw wkh phwkrgrorj| lwvhoi/ gl�hu vxevwdqwldoo| iurp Sduudgr

+5333, dqg Sduudgr dqg Yhodvfr +5334, vhplqdo sdshuv1

Ehvlghv fkdudfwhul}lqj wkh FE uhdfwlrq ixqfwlrq/ zh whvw iru qrqolqhdu uhvsrqvhv wr uhdo h{fkdqjh

udwh ghyldwlrqv> wkdw lv zh whvw zkhwkhu uhodwlyho| odujh ghyldwlrqv jhqhudwh d kljkhu srolf| uhvsrqvh1

Rq wkh rwkhu kdqg/ zh dvvhvv wkh lpsruwdqfh wkdw ixwxuh sdwkv ri lq dwlrq kdyh lq wkh prqhwdu| srolf|

ghvljq1

Wkh edvlf uhvxowv zh �qg duh dv iroorzv=

l, Dv h{shfwhg/ lq wkh wdujhwlqj shulrg/ iurp 4<<313< wr 5334143/ wkh Fklohdq FE uhdfwhg wr

dqwlflsdwhg lq dwlrq1 Wkh FE dovr uhdfwhg wr rxwsxw dqg h{fkdqjh udwh  xfwxdwlrqv deryh wkh suhglfwhg

lq dwlrq h�hfwv1 Wkhq/ zh frqfoxgh wkdw lq wklv shulrg wkhuh zhuh dgglwlrqdo qrq0h{solflw remhfwlyhv

ri wkh prqhwdu| dxwkrulw|1 Wklv uhvxow zdv urexvw wr gl�huhqw vshfl�fdwlrqv ri wkh prqhwdu| srolf|

uhdfwlrq ixqfwlrq1

ll, Lq wkh suh0h{solflw lq dwlrq wdujhwlqj shulrg/ iurp 4<;8134 wr 4<<313;/ wkh FE uhdfwhg wr h{0

fkdqjh udwh dqg rxwsxw  xfwxdwlrqv1 Wkh uhvsrqvh wr dqwlflsdwhg lq dwlrq zdv/ lq prvw fdvhv/ qrw
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vljql�fdqw1 Zh fdq wkhuhiruh fkdudfwhul}h wklv shulrg dv kdylqj d prqhwdu| srolf| wkdw zdv dffrp0

prgdwlyh zlwk uhvshfw wr lq dwlrq1

Wklv sdshu lv rujdql}hg dv iroorzv> lq Vhfwlrq 5 zh eulh | ghvfuleh wkh pdlq remhfwlyhv ri wkh

Fklohdq Fhqwudo Edqn dqg wkh lqvwuxphqw lw kdv ehhq xvlqj vlqfh 4<;81 Lq Vhfwlrq 6/ zh vshfli| d

vlpsoh iruzdug0orrnlqj prgho ri srolf| lqwhuhvw udwh1 Wklv lv d prgl�hg yhuvlrq ri Fodulgd/ Jdol dqg

Jhuwohu +4<<; dqg 5333, prgho1 Lq sduwlfxodu/ zh lqwurgxfhg prgl�fdwlrqv wr hvwlpdwh d uxoh wkdw

lv edvhg rq pdqdjlqj wkh uhdo +h{0srvw, lqwhuhvw udwh dv rssrvhg wr wkh qrplqdo lqwhuhvw udwh1 Wklv

prgl�fdwlrq lv ri fuxfldo lpsruwdqfh/ jlyhq wkh zd| lq zklfk wkh prqhwdu| srolf| lv irupxodwhg lq

Fkloh1

Lq vhfwlrq 7/ zh ghvfuleh wkh hvwlpdwlrq surfhgxuh dqg wkh gdwd wkdw duh xvhg lq wklv vwxg|1 Lq

Vhfwlrq 8/ zh suhvhqw wkh edvlf uhvxowv iurp hvwlpdwlqj e| JPP wkh prqhwdu| srolf| uhdfwlrq ixqfwlrq1

Ilqdoo|/ zh suhvhqw wkh frqfoxvlrqv lq Vhfwlrq 91
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5 Prqhwdu| dqg h{fkdqjh udwh srolflhv lq Fkloh

Wkh 4<;3 Fklohdq Frqvwlwxwlrq hpsrzhuv wkh FE wr �vwdelol}h wkh ydoxh ri wkh fxuuhqf| dqg surylgh

qrupdolw| lq wkh ixqfwlrqlqj ri lqwhuqdo dqg h{whuqdo sd|phqwv�1 Wklv vwdwhphqw kdv ehhq lqwhusuhwhg

dv jlylqj wkuhh pdlq remhfwlyhv wr wkh FE= wr frqwuro lq dwlrq/ wr surylgh d vrxqg uhjxodwlrq ri wkh

edqnlqj v|vwhp/ dqg wr dyrlg vlwxdwlrqv wkdw pd| ohdg wr fxuuhqf| fulvlv1

Iurp 4<;3 wr 4<<3/ wkh FE glg qrw kdyh dq| h{solflw wdujhw iru lq dwlrq1 Lw lv rqo| iurp 4<<3

wkdw wkh FE kdv dgrswhg dq h{solflw lq dwlrq wdujhwlqj uhjlph1 Wkh surfhgxuh zrunv dv iroorzv= hdfk

Vhswhpehu/ lq lwv Uhsruw wr wkh Frqjuhvv/ wkh FE dqqrxqfhv d FSL lq dwlrq wdujhw iru wkh qh{w |hdu

+Ghfhpehu |hdu0rq0|hdu FSL lq dwlrq,1 Wkh wdujhw zdv judgxdoo| dgmxvwhg vr dv wr doorz iru d judgxdo

uhgxfwlrq ri lq dwlrq1 Iru h{dpsoh/ lq 4<<3 wkh wdujhw zdv vhw dw 5:( zkhuhdv lq 5334 wkh wdujhw zdv

6( +Iljxuh 4,1

Iljxuh 4= Fkloh1 FSL Lq dwlrq Wdujhw
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Dv qrwhg e| Sduudgr +5334,/ wkh lq dwlrq wdujhwlqj uhjlph doorzv iru  h{lelolw|> wkhuh lv qr ohjdo

pdqgdwh wr dfklhyh wkh wdujhw hdfk |hdu1 Wklv  h{lelolw| dorqj zlwk wkh judgxdo dgmxvwphqw ri wkh

lq dwlrq wdujhw/ kdyh frqwulexwhg wr pdlqwdlq kljk udwhv ri uhdo JGS jurzwk ryhu wkh sdvw ghfdgh> rq

dyhudjh 91:( d |hdu ehwzhhq 4<<3 dqg 53331

Vlqfh 4<;8/ wkh lqwhuhvw udwh kdv ehhq wkh pdlq lqvwuxphqw ri prqhwdu| srolf|1 Iurp 4<;8 wr Dsulo

4<<8/ wkh FE xvhg d vkruw0whup +wkuhh prqwkv, lqwhuhvw udwh lqgh{hg wr FSL lq dwlrq1 Lq Pd| 4<<8

wkh FE fkdqjhg lwv srolf| lqvwuxphqw wr dq ryhuqljkw lqgh{hg lqwhuhvw udwh zklfk lv frqwuroohg wkurxjk
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rshq0pdunhw rshudwlrqv1 Wkrvh rshudwlrqv duh shuiruphg e| lvvxlqj FE sdshuv dqg e| frqgxfwlqj

uhsrv dqg dqwl0uhsrv1

Dv srlqwhg rxw e| Ydoghv +4<<;,/ wkh xvh ri lqgh{hg lqwhuhvw udwhv lv htxlydohqw wr vhw h{�srvw uhdo

lqwhuhvw udwhv51 Wkhuh duh wkuhh edvlf uhdvrqv ri zk| uhdo lqwhuhvw udwhv kdyh ehhq lq xvh vlqfh 4<;81

Iluvw/ wkh ghpdqg iru prqh| kdv ehhq xqvwdeoh ryhu wkh shulrg/ wkhuhiruh wkh xvh ri lqwhuhvw udwh dv

srolf| lqvwuxphqw kdv pruh suhglfwdeoh h�hfwv ryhu rxwsxw dqg lq dwlrq wkdq prqhwdu| djjuhjdwhv1

Vhfrqg/ wkh kljk ghjuhh ri lqgh{dwlrq ri wkh Fklohdq hfrqrp| +lqfoxglqj �qdqfldo frqwudfwv, pdnhv lw

gl!fxow wr xvh qrplqdo lqwhuhvw udwhv1 Ilqdoo|/ lq dq hqylurqphqw ri kljk dqg xqsuhglfwdeoh lq dwlrq/

pryhphqwv lq wkh uhdo lqwhuhvw udwhv duh hdv| wr xqghuvwdqg dqg gr qrw kdyh grxeoh lqwhusuhwdwlrqv dv

lq wkh fdvh ri qrplqdo udwhv1

Wkh Fklohdq FE kdv dovr wkh srzhu wr vhw wkh iudphzrun ri h{fkdqjh udwh srolf|1 Iurp Dxjxvw

4<;7 wr Vhswhpehu 4<<</ wkh FE dgrswhg d fudzolqj h{fkdqjh udwh edqg/ zklfk zdv vxemhfw wr vhyhudo

prgl�fdwlrqv +vhh Iljxuh 5,1 Vlqfh Vhswhpehu 5/ 4<<</ wkh frxqwu| kdv hpeudfhg d ixoo|0 h{leoh

h{fkdqjh udwh uhjlph/ zlwk wkh srvvlelolw| ri prqhwdu| dxwkrulw| lqwhuyhqlqj lq wkh pdunhw rqo| li wkh

h{fkdqjh udwh grhv qrw uh hfw wkh �uhdo� ydoxh ri wkh iruhljq fxuuhqf| +Sduudgr 5334/ ss1:,1

Iljxuh 5= Qrplqdo H{fk1 Udwh +Shvrv2XV',
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Wkh edvlf lqvwuxphqwv wkh FE xvhg wr vwdelol}hg wkh qrplqdo h{fkdqjh udwh zlwklq wkh edqg zhuh

lqwhuyhqwlrqv lq wkh iruhljq h{fkdqjh pdunhw dqg/ lq vrph fdvhv/ prgl�fdwlrqv wr wkh olplwv ri wkh
5Jlyhq d pruh vwdeoh sdwk iru lq dwlrq/ wkh Fklohdq FE kdv dedqgrqhg/ lq Dxjxvw 5334/ wkh xvh ri uhdo lqwhuhvw udwhv

dv srolf| lqvwuxphqw1
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edqg1 Dv qrwhg e| Sduudgr +5334,/ dw wkh hqg ri 4<<4/ Fkloh*v vwurqj h{whuqdo dffrxqwv irufhg wkh FE

wr orzhu wkh uhihuhqwldo groodu h{fkdqjh udwh +fhqwudo sdulw|, e| 8 shufhqw dqg wr zlghq wkh edqg wr 	
43 shufhqw1 Dowkrxjk wklv ghflvlrq zdv wdnhq wr lqfuhdvh wkh pdunhw uroh lq ghwhuplqlqj wkh h{fkdqjh

udwh/ lq Pdufk ri 4<<5 lw zdv ghflghg wkdw wkh FE vkrxog kdyh d �gluw|�  rdwlqj rswlrq wr lqwhuyhqh

zlwklq wkh edqg1 Lq wklv frqwh{w/ lqwud0pdujlqdo iruhljq0h{fkdqjh udwh lqwhuyhqwlrqv e| wkh FE zhuh

iuhtxhqw dqg/ dw wlphv/ lqwhqvh +Odqghuuhwfkh hw doo/ 4<<<,1

Lq dgglwlrq wr wkh suhylrxv lqvwuxphqwv/ wkh FE kdv dovr lvvxhg +vlqfh 4<<;, �qdqfldo lqvwuxphqwv

lqgh{hg wr XV grooduv/ wkh vr fdoohg Sdjduhv Uhdmxvwdeohv hq Groduhv +SUG,1 Lq wklv zd|/ hfrqrplf

djhqwv pd| fryhu wkhpvhoyhv djdlqvw h{fkdqjh udwh  xfwxdwlrqv zlwkrxw jhqhudwlqj glvwuhvv lq wkh vsrw

h{fkdqjh udwh pdunhw1

Lq vxppdu|/ wkh FE kdv vshfl�f lqvwuxphqwv iru hdfk wdujhw1 Lq wklv frqwh{w/ lw lv dvvxphg wkdw

lqwhuhvw udwh lv xvhg dv wkh lq dwlrq wdujhwlqj lqvwuxphqw dqg qrw dv dq lqvwuxphqw wr frqwuro h{fkdqjh

udwh  xfwxdwlrqv1 Ri frxuvh/ wklv k|srwkhvlv fdq eh whvwhg1

6 D iruzdug0orrnlqj prgho ri lqwhuhvw udwh

Iroorzlqj Fodulgd/ Jdol dqg Jhuwohu +4<<; dqg 5333, zh vshfli| d iruzdug0orrnlqj prgho iru wkh

qrplqdo lqwhuhvw udwh1 Zh lqwurgxfh/ krzhyhu/ vrph prgl�fdwlrqv lq rughu wr rewdlq wkh h{0srvw uhdo

lqwhuhvw udwh wkdw lv/ lq sudfwlfh/ wkh lqvwuxphqw xvhg e| wkh Fklohdq FE vlqfh 4<;81

Lq d iruzdug0orrnlqj hqylurqphqw/ wkh qrplqdo srolf| lqwhuhvw udwh zloo eh ghwhuplqhg e| fxuuhqw

h{shfwdwlrqv ri FE*v remhfwlyhv1 Li zh dvvxph wkh FE lv frqfhuqhg derxw ghyldwlrqv ri ixwxuh lq dwlrq/

rxwsxw dqg h{fkdqjh udwh/ zh fdq h{suhvv wkh uhdfwlrq ixqfwlrq dv iroorzv>
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61 Wkh FE pd| dovr eh frqfhuqhg derxw ghyldwlrqv

6 Lq jhqhudo wkh lq dwlrq wdujhw lv dvvxphg wr eh d �{hg qxpehu1 Zh dgrsw d pruh jhqhudo dssurdfk wkdw hqdeohv xv

wr frqvlghu wkh fdvh lq zklfk wkh wdujhw lv fkdqjlqj ryhu wlph1 Wklv fdvh lv ri sduwlfxodu lpsruwdqfh lq hfrqrplhv zhuh

lq dwlrq lv d qrq0vwdwlrqdu| surfhvv/ dqg zhuh wdujhwv duh frqyhujlqj judgxdoo| wr wkh orqj uxq lq dwlrq ohyho1
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ri rxwsxw iurp wkh htxloleulxp ohyho/ H
|
^|

|
`� |W

|
/ dqg ghyldwlrqv ri wkh uhdo h{fkdqjh udwh/ H

|
^h

|
`� hW

|
1

Lw lv lpsruwdqw wr qrwlfh wkdw wkh sdudphwhuv �
�
dqg �

2
fdswxuh wkh qrq0lq dwlrqdu| frpsrqhqwv ri

rxwsxw dqg h{fkdqjh udwh ghyldwlrqv1 Wkdw lv/ erwk hohphqwv pd| eh remhfwlyhv ri prqhwdu| srolf|

hyhq zkhq h{shfwhg lq dwlrq lv rq wdujhw
��
H

|
^�

|n?
`� �W

|n?

�
@ 3

�
1 Wkhuhiruh/ wkh vshfl�fdwlrq lq +4,

doorzv xv wr whvw zkhwkhu rxwsxw dqg h{fkdqjh udwh duh shu vh remhfwlyhv ri wkh FE1 Lq idfw/ xqghu

wkh qxoo k|srwkhvlv wkdw wkh FE grhv qrw fduh derxw rxwsxw dqg h{fkdqjh udwh ghyldwlrqv shu vh/ wkh

frh!flhqwv �
�
dqg �

2
duh htxdo wr }hur1

Zh fdq uh0h{suhvv htxdwlrq +4, lq uhdo whupv e| vxevwudfwlqj H
|
^�

|n?
` iurp erwk vlghv ri +4,/ dqg

e| dgglqj dqg vxevwudfwlqj �W
|n?

iurp wkh uljkw kdqg vlgh ri +4,1 Wkh h{0dqwh uhdo lqwhuhvw udwh lv

h{suhvvhg dv iroorzv>
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, +5,

Zkhuh uW
e@c|

@ lW
|
�H

|
^�

|n?
` lv wkh h{0dqwh uhdo lqwhuhvw udwh dqg

b

u lv wkh htxloleulxp h{0dqwh uhdo

lqwhuhvw udwh1 Dv zh fdq vhh/ li � lv juhdwhu wkdq rqh/ wkh uhdo lqwhuhvw udwh lqfuhdvhv zkhqhyhu h{shfwhg

lq dwlrq lv deryh wkh wdujhw ohyho1 Lq wklv fdvh/ wkh FE wulhv wr vwdelol}h lq dwlrq1

Rq wkh frqwudu|/ zkhq � lv ohvv wkdq rqh wkh FE pryhv wkh lqwhuhvw udwh lq rughu wr sduwldoo|

dffrpprgdwh dq lqfuhdvh lq wkh h{shfwhg ohyho ri lq dwlrq1 Lq wklv fdvh/ wkh FE lv qrw vwdelol}lqj

lq dwlrq1

Qrz/ lq rughu wr rewdlq dq h{suhvvlrq iru wkh h{0srvw uhdo lqwhuhvw udwh/ zh dgg dqg vxevwudfw wkh

dfwxdo lq dwlrq ryhu w. q rq wkh ohiw kdqg vlgh ri +5,1 Wkhq/ wkh h{0srvw uhdo lqwhuhvw udwh lv gh�qhg

dv iroorzv>
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zkhuh uW
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|n?
lv wkh h{0srvw uhdo lqwhuhvw udwh dqg %

|
@ H

|
^�

|n?
` � �

|n?
lv wkh lq dwlrq

suhglfwlrq huuru1 Htxdwlrq +6,/ krzhyhu/ grhv qrw fdswxuh wkh whqghqf| wkdw d FE pd| kdyh wr vprrwk

fkdqjhv lq lqwhuhvw udwhv +vhh Fodulgd hw doo 4<<;,1 Lqwurgxflqj wklv whqghqf| pd| eh d gl!fxow wdvn vr

lw lv dvvxphg/ iru vlpsolflw|/ wkdw wkh h{0srvw uhdo lqwhuhvw udwh/ u
|
/ sduwldoo| dgmxvw wr lwv wdujhw ohyho/

uW
|
1 Wklv dvvxpswlrq fdq eh h{suhvvhg dv=

;
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+7,

zkhuh wkh sdudphwhu �� ^3> 4` fdswxuhv wkh ghjuhh ri lqwhuhvw udwh vprrwklqj dqg y
|
uhsuhvhqwv d

}hur phdq uhdo lqwhuhvw udwh vkrfn1

E| frpelqlqj +6, dqg +7,/ zh rewdlq dqg h{suhvvlrq iru wkh uhdo lqwhuhvw udwh wkdw doorzv iru lqhuwldo

ehkdylru>
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+8,

htxdwlrq +8, lv h{suhvvhg qrz dv ixqfwlrq ri dfwxdo uhdol}dwlrqv ri wkh yduldeohv lq wkh ixwxuh +lq

wklv fdvh rqo| lq dwlrq, soxv dq huuru whup wkdw lv d olqhdu frpelqdwlrq ri suhglfwlrq huuruv ri wkh

uhohydqw h{sodqdwru| yduldeohv1 Wklv whup/ x
|
/ lv gh�qhg dv=

x
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Htxdwlrq +8, lv wkh h{suhvvlrq zh duh jrlqj wr hvwlpdwh hpslulfdoo|1 Rqh dgydqwdjh ri wklv irupx0

odwlrq lv wkdw doo wkh ghshqghqw yduldeohv duh ixwxuh dqg fxuuhqw uhdol}dwlrqv ri revhuydeoh yduldeohv1

Wkhuhiruh zh dyrlg wkh sureohp ri prghoolqj/ h{solflwo|/ djhqw*v h{shfwdwlrqv1

7 Hvwlpdwlrq

Htxdwlrq +8, frqwdlqv doo wkh sdudphwhuv zh duh lqwhuhvwhg lq1 Krzhyhu/ lw lv hylghqw wkdw wkh fruuhodwlrq

ehwzhhq wkh huuru whup/ x
|
> dq ixwxuh lq dwlrq lv gl�huhqw iurp }hur1 Lq wklv flufxpvwdqfhv ROV

hvwlpdwlrq zloo qrw eh d vhqvleoh phwkrg wr rewdlq xqeldvhg hvwlpdwruv1 Zh xvh/ lqvwhdg/ d JPP

dssurdfk/ wr rewdlq xqeldvhg dqg frqvlvwhqw hvwlpdwruv1

Wkh JPP dssurdfk uhtxluhv xv wr lpsrvh dq ruwkrjrqdolw| frqglwlrq ehwzhhq wkh h{sodqdwru|

yduldeohv dqg wkh huuru whup lq +8,1 Lq sduwlfxodu/ ohw ]
|
eh wkh vhw ri lqvwuxphqwv ruwkrjrqdo wr x

|
/

wkdw lv H ^]
|
x
|
` @ 31 Wklv vhw ri lqvwuxphqwv duh nqrzq zkhq wkh FE vhwv wkh uhdo lqwhuhvw udwh/ u

|
1

Wkhq/zh fdq hvwlpdwh wkh iroorzlqj h{suhvvlrq xvlqj wkh JPP dssurdfk=

<
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E| frqvwuxfwlrq/ wkh uhvlgxdo vhulhv x
|
ihdwxuhv dqg PD+q� 4, vwuxfwxuh dqg hpslulfdo prphqwv

fdqqrw eh frqvlghuhg dv vhuldoo| lqghshqghqw1 Lq rughu wr vruw rxw wklv sureohp zh iroorz wkh hvwl0

pdwlrq surfhgxuh vxjjhvwhg e| Idyhur +5334,> zkhq lpsohphqwlqj JPP hvwlpdwlrq zh fruuhfw iru

khwhurvfhgdvwlflw| dqg dxwrfruuhodwlrq ri xqnqrzq irup zlwk d odj wuxqfdwlrq sdudphwhu ri q � 41

Ixuwkhupruh/ Eduohww zhljkwv duh fkrvhq wr hqvxuh srvlwlyh gh�qlwhqhvv ri wkh hvwlpdwhg yduldqfh0

fryduldqfh pdwul{ +Idyhur 5334/ ss1566,1

Lq rughu wr dvvhvv zkhwkhu d sduwlfxodu vhw ri lqvwuxphqwv/ ]
|
/ lv ydolg ru qrw d M� whvw ri ryhul0

ghqwli|lqj uhvwulfwlrqv lv xvhg1 Wklv whvw kdv d "2 glvwulexwlrq zlwk p� n ghjuhhv ri iuhhgrp/ zkhuh

p lv wkh qxpehu ri lqvwuxphqwv xvhg dqg n lv wkh qxpehu ri yduldeohv wr eh lqvwuxphqwhg1

714 Gdwd

Wkh hvwlpdwhv zh suhvhqw xvh prqwko| wlph vhulhv iurp 4<;8134 wr 53341431 Wkh gdwd xvhg duh wkh

iroorzlqj>

|= orj LPDFHF7 +Vrxufh= Fhqwudo Edqn ri Fkloh,1

�
|
= \hdu rq |hdu FSL yduldwlrq +Vrxufh= Fhqwudo Edqn ri Fkloh,1

�W
|
= Lq dwlrq wdujhw1 Iurp 4<<3 wr 5334 Fklohdq FE gdwd1 Iurp 4<;: wr 4<<3 sulydwh h{shfwdwlrqv

+Ydoghv 4<<;,1

h
|
= orj ri wkh uhdo h{fkdqjh udwh +Vrxufh= Fhqwudo Edqn ri Fkloh,1

u
|
= FE*v grphvwlf uhdo lqwhuhvw udwh1 Wklv lv dq k|eulg gh�qlwlrq> iurp 4<;: wr 4<<8 lv wkh lqgh{hg

lqwhuhvw udwh rq wkh wkuhh prqwkv FE lqvwuxphqwv +SUEF <3,/ iurp 4<<8 wr 5334 lv wkh FE*v ryhuqljkw

lqgh{hg lqwhuhvw udwh +Vrxufh= Fhqwudo Edqn ri Fkloh,1

wrw= Whupv ri wudgh1 Wklv yduldeoh lv xvhg dv rqh ri wkh lqvwuxphqwv1 +Vrxufh= Ydoghv dqg Ehqqhww

+5334,,

7Wkh LPDFHF lv d prqwko| lqlfdwru ri hfrqrplf dfwlylw|/ zklfk fryhuv ryhu <3( ri Fklohdq JGS1
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71414 Lghqwli|lqj f|folfdo frpsrqhqw lq wkh vhulhv

Wkh orqj uxq htxloleulxp ri wkh uhohydqw yduldeohv/ rxwsxw dqg h{fkdqjh udwh/ fdq eh rewdlqhg e|

dsso|lqj gl�huhqw �owhulqj surfhgxuhv1 Iru lqvwdqfh/ Sduudgr +5333, lq d vlplodu h{huflvh iru Fkloh

xvhg d txdgudwlf ghwuhqglqj surfhgxuh wr rewdlq wkh rxwsxw jds/ +|
|
� |W

|
,1 Dowhuqdwlyho|/ d Krgulfn

dqg Suhvfrww +KS, �owhu fdq xvhg1

Lq wklv sdshu d gl�huhqw dssurdfk lv xvhg> lq rughu wr ghwhuplqh wkh orqj uxq ydoxhv ri rxwsxw dqg

h{fkdqjh udwh d vwuxfwxudo wlphv vhulhv prgho iru hdfk vhulhv lv �wwhg1 Xvlqj wklv dssurdfk kdv wkh

dgydqwdjh ri dyrlglqj wkh fuhdwlrq ri vsxulrxv f|fohv/ wkdw fdq eh rqh ri wkh frqvhtxhqfhv ri xvlqj

d Krgulfn dqg Suhvfrww dg0krf �owhulqj surfhgxuh +Kduyh| dqg Mdhjhu 4<<6,1 Dqrwkhu dgydqwdjh ri

wklv surfhgxuh lv wkdw wkh luuhjxodu pryhphqwv ri wkh vhulhv fdq eh vhsdudwhg iurp wkh f|foh1

Ilwwlqj d wuhqg soxv f|foh prgho wr wkh Fklohdq rxwsxw8/ |
|
/ uhvxowv lq dq rxwsxw jds vhulhv wkdw lv

ohvv yrodwloh wkdq wkh vhulhv rewdlqhg zlwk wkh Krgulfn0Suhvfrww �owhu +vhh Iljxuh6,1 Lq d vlplodu zd|/

wkh rxwsxw jds rewdlqhg e| xvlqj olqhdu dqg txdgudwlf ghwuhqglqj surfhgxuhv lv pxfk pruh qrlvlhu1

Wkh f|folfdo frpsrqhqw rewdlqhg iurp KS �owhulqj dqg dowhuqdwlyh ghwuhqglqj surfhgxuhv lv pxfk

pruh yrodwloh ehfdxvh lw lqfoxghv wkh luuhjxodu pryhphqwv lq rxwsxw zklfk dsshdu wr eh vxevwdqwldo1

Iurp dq hfrqrplf shuvshfwlyh/ wkh f|foh rewdlqhg zlwk d wuhqg soxv f|foh prgho kdv d phdqlqjixo

lqwhusuhwdwlrq1 Lq idfw/ lw fdswxuhv pdq| ri wkh vw|ol}hg idfwv ri wkh Fklohdq exvlqhvv f|foh1 Lq

sduwlfxodu/ wkh vorzgrzq ri wkh Fklohdq hfrqrp| dw wkh ehjlqqlqj ri wkh <3v dqg wkh vxevhtxhqw

uhfryhu|/ ehwzhhq 4<<5 wr 4<<7/ duh zhoo uh hfwhg e| wklv f|foh1 Rq wkh rwkhu kdqg/ wkh udslg h{sdqvlrq

ri wkh hfrqrp| ehwzhhq 4<<: dqg plg 4<<; dqg wkh vxevhtxhqw fulvlv lq 4<<< duh dovr fdswxuhg1 Ilqdoo|/

wkh vorz uhfryhu| ri wkh hfrqrp| lq 5333 dqg 5334 lv uh hfwhg dw wkh hqg ri wkh shulrg1

Wr rewdlq wkh f|folfdo frpsrqhqw ri wkh uhdo h{fkdqjh udwh +UHU,/ h
|
/ wkh vdph surfhgxuh dv ehiruh

lv dssolhg> d vwuxfwxudo wlph vhulhv prgho lv �wwhg1 Lq wklv fdvh/ wkh f|foh rewdlqhg e| �wwlqj d vwuxfwxudo

prgho lv ohvv yrodwloh wkdq d f|foh rewdlqhg xvlqj wkh KS �owhu1 Dqrwkhu lpsruwdqw gl�huhqfh lv wkdw

wkh KS �owhuv vhhpv wr suhvhqw vrph vhdvrqdo ehkdylru +dssuhfldwlrqv dw wkh ehjlqqlqj ri hdfk |hdu,

wkdw pd| uh hfw fkdqjhv lq vhdvrqdolw| +vhh Iljxuh 7,1 Dv srlqwhg rxw e| Kduyh| +5334, fkdqjhv lq

vhdvrqdolw| pd| qrw eh fdswxuhg e| wkh qrq0prgho0edvhg vhdvrqdo dgmxvwphqw surfhgxuh vxfk dv wkh

X1V1 Fhqvxv Exuhdx*v [045 xvhg zkhq �owhulqj e| KS1

8Wkh prghov kdyh ehhq hvwlpdwhg xvlqj VWDPS 913 vriwzduh1
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Iljxuh 6= Fklohdq rxwsxw jds
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Wkh hfrqrplf lqwhusuhwdwlrq ri UHU ghyldwlrqv lv pruh gl!fxow1 Lq idfw/ wkhuh lv qr frqvhqvxv lq

Fkloh derxw wkh ohyho ri wkh htxloleulxp UHU lq wkh sdvw ghfdgh1 Pdq| hfrqrplvwv vxjjhvwhg wkdw dq

lpsruwdqw ghjuhh ri uhdo dssuhfldwlrq zdv suhvhqw lq wkh <3v/ exw wkhuh lv qr d fohdu ghvfulswlrq ri wklv

dssuhfldwlrq sdwk rq d prqwko| edvlv1

Ilqdoo|/ iru lq dwlrq zh gr qrw qhhg wr xvh dq| ghwuhqglqj surfhgxuh/ lqvwhdg zh frpsxwh wkh

lq dwlrq jds/ �
|n?

� �W
|n?

/ dv wkh gl�huhqfh ehwzhhq dfwxdo lq dwlrq dqg wdujhw lq dwlrq1 Wkh vhulhv

lv suhvhqwhg lq Iljxuh 8
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Iljxuh 7= Fkloh UHU f|folfdo ghyldwlrqv
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Iljxuh 8= Fkloh= Lq dwlrq jds
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8 Uhvxowv

Lq wklv vhfwlrq/ zh suhvhqw wkh uhvxowv ri hvwlpdwlqj wkh srolf| uhdfwlrq ixqfwlrq lq +8, dqg wzr dowhu0

qdwlyh vshfl�fdwlrqv1 Zh dvvxph q@48/ zklfk lv frqvlvwhqw zlwk wkh zd| lq zklfk wkh Fklohdq FE vhwv

lwv lq dwlrq wdujhwv1 Rq wkh rwkhu kdqg/ dqg dffruglqj wr wkh odj lq wkh dydlodelolw| ri lqirupdwlrq/

zh dvvxph wkdw wkh FE revhuyhv rxwsxw lq w� 4 +rqh0prqwk revhuydwlrq odj,1

Wkh vhw ri lqvwuxphqwv/ ]
|
/ lqfoxghg vl{ odjv lq rxwsxw jds/ wkuhh odjv lq srolf| lqwhuhvw udwh/ odjv

lq wkh lq dwlrq jds dqg whupv ri wudgh yduldwlrq1 Lq doo wkh fdvhv wkh M0whvw fdqqrw uhmhfw wkh ydolglw|

ri wklv vhw ri lqvwuxphqwv1

814 Olqhdu srolf| uhvsrqvh wr h{fkdqjh udwh

Lq wdeoh 4/ zh suhvhqw wkh uhvxow ri hvwlpdwlqj e| JPP wkh prqhwdu| srolf| uxoh lq +8,1 Wkh lpsolflw

dvvxpswlrq lq wklv irupxodwlrq lv wkdw srolf| uhvsrqvh wr uhdo h{fkdqjh udwh ghyldwlrqv lv olqhdu1 Wklv

dvvxpswlrq zloo eh uhpryhg odwhu rq1

Wkh uhvxowv iru wkh ixoo vdpsoh/ 4<;8134 wr 5333143/ lqglfdwh wkdw wkh FE lv iroorzlqj d iruzdug0

orrnlqj dssurdfk wr vhw wkh lqwhuhvw udwh/ krzhyhu/ wklv h�hfw lv qrw vwdwlvwlfdoo| vljql�fdqw1 Rq wkh

rwkhu kdqg/ hyhq li wkh rxwsxw ohyho kdv qrw ehhq dq h{solflw remhfwlyh ri wkh FE lq wklv shulrg/

ghyldwlrqv ri wklv yduldeoh iurp lwv orqj uxq htxloleulxp jhqhudwh d prqhwdu| srolf| uhvsrqvh1 Wkhuh

lv dovr d uhvsrqvh ri wkh FE wr uhdo h{fkdqjh udwh ghyldwlrqv1

Iru wkh shulrg zlwkrxw dq h{solflw lq dwlrq wdujhwlqj/ 4<;8134 wr 4<<313;/ zh �qg d qhjdwlyh/ exw

qrw vljql�fdqw uhvsrqvh wr h{shfwhg lq dwlrq1 Lq wklv shulrg/ wkh FE*v uhvsrqvh wr h{fkdqjh udwh dqg

rxwsxw ghyldwlrqv zdv srvlwlyh dqg vljql�fdqw1 Zh fkdudfwhul}h wkh prqhwdu| srolf| lq wklv shulrg dv

dq dffrpprgdwlyh rqh zlwk uhvshfw wr lq dwlrq/ exw d srolf| wkdw wulhg wr vwdelol}h rxwsxw dqg wkh

h{fkdqjh udwh1

Dv h{shfwhg/ wkh uhvxowv iru wkh wdujhwlqj shulrg/ 4<<313< wr 5334134/ vkrz d srvlwlyh dqg vljql�fdqw

uhvsrqvh wr h{shfwhg lq dwlrq1 Wklv lv frqvlvwhqw zlwk wkh zlghvsuhdg ylhz wkdw/ vlqfh 4<<3/ wkh Fklohdq

FE kdv uhvsrqghg vwurqjo| wr lq dwlrq1 Zkdw lv qrw dozd|v uhfrjql}hg/ lv wkdw wkh FE zdv/ dw wkh

vdph wlph/ frqfhuqhg derxw ghyldwlrqv ri rxwsxw dqg wkh uhdo h{fkdqjh/ deryh wkh h�hfwv suhglfwhg iru

lq dwlrq1 Wkh vprrwkqhvv sdudphwhu/ � vhhpv wr eh yhu| kljk/ krzhyhu lq d prqwko| edvlv wklv phdqv
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wkdw wkh phdq odj ri d prqhwdu| vkrfn lv ohvv wkdq rqh |hdu91 Iru wkh XV/ Fodulgd hw doo +5333, �qg

wkdw wkh lpsolhg vprrwkqhvv sdudphwhu lv ri wkh vdph pdjqlwxgh exw wkh phdq odj lv odujhu ehfdxvh

wkh gdwd duh rq d txduwhuo| edvlv

Wdeoh 41 Hvwlpdwlrq ri +8, e| JPP
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Qrq Wdujhwlqj Shulrg

+4<;:13404<<313;,

31397

+3=33,

31<53

+3=34,

�313;4
+3=39,

51636

+3=48,

41<43

+3=43,

613

^3134`

Wdujhwlqj Shulrg

+4<<313<05334143,

31387

+3=33,

31;9:

+3=36,

31:77
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31679
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M � Whvw lv wkh whvw iru ryhulghqwli|lqj uhvwulfwlrqv wkdw kdv d glvwulexwlrq "2
�b
1

Vwdqgdug Huuruv lq sduhqwkhvhv +,

s0ydoxhv lq eudfnhwv ^`

81414 Uhvsrqvh wr orqj0whup lq dwlrq ghyldwlrqv

Wkh irupxodwlrq lq +8, fdq eh prgl�hg wr doorz iru uhvsrqvhv qrw rqo| wr d vshfl�f wdujhw lq wlph/ exw

wr d sdwk ri ixwxuh lq dwlrq jdsv1 Dv vxjjhvwhg e| Zdgkzdql +5333,/ lq wkh vkruw0uxq/ srolf|pdnhuv

pd| uhdfw wr h{fkdqjh udwh  xfwxdwlrqv wr vwdelol}h ixwxuh sdwk ri lq dwlrqv1 Lq idfw/ li h{fkdqjh

udwh plvdoljqphqw fdq d�hfw wkh ixwxuh sdwk ri lq dwlrq +uhodwlyh wr wkh krul}rq wkdw lv frqvlghuhg lq

wkh ghvljq ri prqhwdu| srolf|,/ wkhq lw pd|eh wkh fdvh wkdw srolf|pdnhuv zloo uhdfw wr h{fkdqjh udwh

 xfwxdwlrqv/ hyhq li wkrvh  xfwxdwlrqv gr qrw kdyh dq| lpsdfw rq vkruw0uxq lq dwlrq +ru/ lq wklv fdvh/

lq dwlrq lq w. 48,1

D zd| lq zklfk zh fdq whvw wkh deryh k|srwkhvlv lv e| uh0h{suhvvlqj htxdwlrq +8, dv>

9Wkh phdq odj ri d prqhwdu| vkrfn/ lq prqwkv/ lv gh�qhg dv �

�34
�
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Qrz/ li wkh prqhwdu| dxwkrulw| zdqwv wr vwdelol}h wkh ixwxuh sdwk ri lq dwlrq jdsv +iurp q@48 wr

57 iru lqvwdqfh,/ wkhq � A 4 dqg �
�
dqg �

2
zloo fdswxuh wkh ghjuhh wr zklfk FE lv frqfhuqhg derxw

rxwsxw dqg h{fkdqjh udwh ghyldwlrqv wkdw gr qrw d�hfw wklv sdwk1 Lq wdeoh 5 zh suhvhqw wkh uhvxowv ri

hvwlpdwlqj htxdwlrq +9, iru wkh wzr vxe0vdpsohv1

Wdeoh 51 Hvwlpdwlrq ri +9, e| JPP

b

uu � +� � 4, �
�

�
2

M � Whvw

Qrq Wdujhwlqj Shulrg

+4<;:13404<<313;,

31393

+3=33,

31<67

+3=34,

31479

+3=48,

417<;

+3=43,

41745

+3=3;,

515

^3134`

Wdujhwlqj Shulrg

+4<<313<05334143,

3139<

+3=33,

31:<4

+3=35,

316;3

+3=43,

413:9

+3=44,

4148:

+3=44,

71;

^3=34`

M � Whvw lv wkh whvw iru ryhulghqwli|lqj uhvwulfwlrqv wkdw kdv d glvwulexwlrq "2
�b
1

Vwdqgdug Huuruv lq sduhqwkhvhv +,

s0ydoxhv lq eudfnhwv ^`

Dv zh fdq vhh/ hyhq lq wkh fdvh ri orqjhu krul}rqv iru wkh lq dwlrq jds/ wkh Fklohdq FE lv frqfhuqhg

derxw rxwsxw dqg h{fkdqjh udwh ghyldwlrqv1 Wklv uhvxow lv frqvlvwhqw iru wkh wzr vxe0vdpsohv dqg pd|

lqglfdwh wkh suhvhqfh ri prqhwdu| srolf| remhfwlyhv wkdw duh qrw h{solflw1

815 Qrqolqhdu srolf| uhvsrqvh wr h{fkdqjh udwh

Lw kdv ehhq dujxhg +Fdoyr dqg Uhlqkduw/ 5333,/ wkdw prqhwdu| srolf| fdq eh ghwhuplqhg e| h{fkdqjh

udwh frqvlghudwlrqv1 Lq sduwlfxodu/ ghyhorslqj hfrqrplhv pd| uhdfw wr h{fkdqjh udwh plvdoljqphqw

ehfdxvh wkh dedqgrqphqw ri dq h{fkdqjh udwh uhjlph pd| fdxvh lpsruwdqw hfrqrplf glvuxswlrqv1

Lq Fkloh/ wkh FE kdv dq h{solflw remhfwlyh iru wkh qrplqdo h{fkdqjh udwh exw/ dv zh glvfxvv lq

Vhfwlrq 5/ zdv qrw vxssrvhg wr xvh wkh lqwhuhvw udwh wr ixo�oo wklv remhfwlyh1
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Lq sudfwlfh/ krzhyhu/ wkh FE pd| uhvsrqg wr uhdo h{fkdqjh udwh  xfwxdwlrqv hyhq li wkrvh  xf0

wxdwlrqv duh frqvlvwhqw zlwk wkh qrplqdo h{fkdqjh udwh edqg1 Lq idfw/  xfwxdwlrqv lq wkh h{fkdqjh

udwh pd| vljqdo d suredelolw| ri ghydoxdwlrq1 Lq wklv fdvh/ prqhwdu| dxwkrulwlhv zloo wu| wr dyrlg dq

h{fkdqjh udwh froodsvh e| ghihqglqj d �qrq0h{solflw� h{fkdqjh udwh wdujhw1 Wklv uhdfwlrq fruuhvsrqgv

wr wkh �ihdu ri  rdwlqj� vxjjhvwhg e| Fdoyr dqg Uhlqkduw +5333,1

Lq vrph zd|v/ wkh uhvxowv lq wdeoh 4 dqg 5 frq�up wkh idfw wkdw wkh Fklohdq FE zdqwv wr vwdelol}h

wkh h{fkdqjh udwh lqghshqghqwo| ri lwv lq dwlrqdu| lpsdfwv1 Krzhyhu/ lw lv gl!fxow wr glvwlqjxlvk

zkhwkhu wkh FE lv uhdfwlqj mxvw wr odujh plvdoljqphqw1 Li wkh FE uhdfwv vwurqjhu wr odujh ghyldwlrqv/

wkhuh pd| eh/ d �ihdu ri  rdwlqj�> zkhuh odujhu  xfwxdwlrqv vljqdo d kljk suredelolw| ri froodsvh dqg

wkh FE dwwhpswv wr r�vhw wkhvh h{shfwdwlrqv1

Lq rughu wr whvw zkhwkhu wklv uhvsrqvh lv olqhdu zh uh0vwdwh htxdwlrq +8,1 Lq sduwlfxodu/ zh doorz

iru gl�huhqwldwhg uhvsrqvhv wr gl�huhqw ohyhov ri plvdoljqphqw1 Lq grlqj vr/ zh vsolw uhdo h{fkdqjh udwh

ghyldwlrqv lq wkrvh wkdw duh �vpdoo  xfwxdwlrqv� dqg wkrvh wkdw duh �odujh  xfwxdwlrqv�:1 Htxdwlrq

+8,/ wkhq fdq eh h{suhvvhg dv iroorzv>
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lv dvvrfldwhg zlwk odujh  xfwxdwlrqv dqg �2

2
lv dvvrfldwhg zlwk vpdoo  xfwxdwlrqv1 Wkh

uhvxowv ri hvwlpdwlqj htxdwlrq +:, duh suhvhqwhg lq wdeoh 61

:Zh dvvxph wkdw odujh  xfwxdwlrqv duh htxdo ru juhdwhu wkdq 418( +lq devroxwh ydoxh, dqg vpdoo  xfwxdwlrqv duh

vpdoohu wkdq 418(1 Xqghu wklv dvvxpswlrq/ urxjko| kdoi ri wkh revhuydwlrqv lq wkh ixoo vdpsoh fruuhvsrqg wr �odujh

 xfwxdwlrqv�1
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Vwdqgdug Huuruv lq sduhqwkhvhv +,

s0ydoxhv lq eudfnhwv ^`

Dffruglqj wr wkh deryh uhvxowv/ wkhuh lv d qrqolqhdu uhvsrqvh ri wkh FE wr uhdo h{fkdqjh  xfwxdwlrqv>

lq erwk vxe0shulrgv uhvsrqvhv wr odujh ghyldwlrqv duh vljql�fdqw/ zkhuhdv/ uhdfwlrqv wr vpdoo rqhv duh

qrw gl�huhqw iurp }hur1

Rq wkh rwkhu kdqg/ uhvsrqvhv wr odujhu ghyldwlrqv/ lq wkh qrq0wdujhwlqj shulrg/ duh frqvlghudeo|

kljkhu wkdq lq wkh wdujhwlqj shulrg1 Wklv gl�huhqfh pd| vljqdo gl�huhqw remhfwlyhv lq hdfk shulrg dqg

lv frqvlvwhqw zlwk wkh ylhz wkdw d frqfhuq ri wkh FE/ lq wkh odwh ;3v/ zdv wr dyrlg h{whuqdo lpedodqfhv

jhqhudwhg e| UHU plvdoljqphqw +Pdjhqg}r/ 4<<:,1

9 Frqfoxvlrqv

Wklv sdshu surylghv hpslulfdo hylghqfh rq wkh zd| lq zklfk wkh Fklohdq FE ghvljqv lwv prqhwdu|

srolf|1 Zh �qg hylghqfh wkdw wkh FE kdv ehhq iruzdug orrnlqj= lw uhvsrqgv wr dqwlflsdwhg lq dwlrq

dv rssrvhg wr odjjhg lq dwlrq1 Ixuwkhupruh/ zh frqfoxgh wkdw wkh FE kdv vrph lpsolflw remhfwlyhv>

dyrlglqj rxwsxw dqg h{fkdqjh udwh ghyldwlrqv iurp htxloleulxp1 Wkhuhiruh/ hyhq zkhq lq dwlrq lv

xqghu frqwuro/ wkh Fhqwudo Edqn uhdfwv wr erwk uhdo h{fkdqjh udwh dqg rxwsxw ghyldwlrqv1

Rq wkh rwkhu kdqg/ wkh Fhqwudo Edqn*v uhdfwlrq wr h{fkdqjh udwh ghyldwlrqv lv qrqolqhdu> lw uhdfwv

pruh vwurqjo| wr odujh ghyldwlrqv udwkhu wkdq wr vpdoo rqhv1 Wklv lv wuxh lq wkh wzr vxe0vdpsohv

4;



frqvlghuhg1 Wklv surylghv hylghqfh wkdw wkh Fhqwudo Edqn hlwkhu wulhv wr dyrlg h{fhvvlyh h{fkdqjh udwh

ghsuhfldwlrqv +ihdu ri  rdwlqj,/ ru wr frqwuro dssuhfldwlrqv wkdw pd| uhgxfh wkh frpshwlwlyhqhvv ri wkh

hfrqrp|1

Wklv sdshu ghulyhv orqj uxq ghyldwlrqv lq wkh uhohydqw yduldeohv e| �wwlqj vwuxfwxudo wlph vhulhv

prghov1 Zh eholhyh wklv lv d ehwwhu dowhuqdwlyh wkdq rwkhu dg0krf ghwuhqglqj surfhgxuhv1 Rqh olplwd0

wlrq/ vshfldoo| lq wkh fdvh ri UHU ghyldwlrqv/ lv wkdw/ hyhq li wklv lv d ehwwhu vwdwlvwlfdo surfhgxuhv/ lw

pd| qrw fruuhvsrqg wr UHU ghyldwlrqv ghulyhg iurp d vshfl�f hfrqrplf prgho ri UHU ghwhuplqdwlrq1
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