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Devwudfw

Wkh hpslulfdo YDU olwhudwxuh rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp
lq rshq hfrqrplhv kdv qrw |hw surylghg d frpprqo| dffhswhg vroxwlrq wr
wkh sureohp ri vlpxowdqhlw| ehwzhhq lqwhuhvw udwhv dqg wkh h{fkdqjh udwh1
Lq wklv sdshu zh sursrvh wr vroyh wkh lghqwl�fdwlrq sureohp e| xvlqj lqiru0
pdwlrq h{wudfwhg iurp �qdqfldo pdunhwv lqghshqghqwo| iurp wkh YDU wr
phdvxuh prqhwdu| srolf| vkrfnv1 Zh dovr hydoxdwh wkh uhodwlyh lpsruwdqfh
ri pdfurhfrqrplf dqg prqhwdu| srolf| yduldeohv lq h{sodlqlqj vkruw0whup
 xfwxdwlrqv lq wkh qrplqdo h{fkdqjh udwh1 Rxu pdlq uhvxowv duh wkdw wkh
vlpxowdqhlw| ehwzhhq Jhupdq srolf| udwhv dqg wkh XV groodu2G Pdun h{0
fkdqjh udwh lv qrw dq hpslulfdoo| uhohydqw sureohp/ dqg wkdw prqhwdu|
yduldeohv duh grplqdwhg e| pdfurhfrqrplf idfwruv lq wkh h{sodqdwlrq ri
h{fkdqjh udwh  xfwxdwlrqv1
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Qrq0Whfkqlfdo Vxppdu|

Wkh hpslulfdo YDU olwhudwxuh rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp lq
forvhg hfrqrplhv kdv surgxfhg vroxwlrq wr d qxpehu ri hpslulfdo sx}}ohv dqg kdv
ehhq vxffhvvixo lq surylglqj hylghqfh zlwk zklfk wkhruhwlfdo prghov ri wkh prqh0
wdu| wudqvplvvlrq phfkdqlvp duh qrz frqiurqwhg1 Wkh hpslulfdo YDU olwhudwxuh
rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp lq rshq hfrqrplhv kdv qrw hqmr|hg wkh
vdph vxffhvv dqg lw lv vwloo pduuhg zlwk d qxpehu ri hpslulfdo sx}}ohv1

Lq forvhg0hfrqrp| dqdo|vhv/ wkh �oltxlglw| sx}}oh� +wkh srvlwlyh uhdfwlrq ri
lqwhuhvw udwhv wr dq h{sdqvlrqdu| vkrfn wr prqhwdu| djjuhjdwhv, dqg wkh �sulfh
sx}}oh� +wkh srvlwlyh uhdfwlrq ri wkh sulfh ohyho wr d frqwudfwlrqdu| prqhwdu|
srolf| vkrfn, kdyh ehhq h{sodlqhg dqg vroyhg e| irfxvlqj rq wkh pdunhw iru edqnv
uhvhuyhv udwkhu wkdq rq eurdghu prqhwdu| djjuhjdwhv wr h{wudfw prqhwdu| srolf|
vkrfnv/ dqg e| wkh lqfoxvlrq ri wkh frpprglw| sulfh lqgh{ dv d ohdglqj lqglfdwru
ri lq dwlrq lq wkh YDU vshfl�fdwlrq 1

Lq wkh rshq0hfrqrp| olwhudwxuh/ wkh hphujhqfh ri wkh �iruzdug glvfrxqw suh0
plxp sx}}oh� iru wkh XV +l1h1 iroorzlqj d uhvwulfwlyh prqhwdu| srolf| pryh lq
wkh XV/ wkh groodu shuvlvwhqwo| dssuhfldwhv dqg wkh uhvsrqvh ri wkh XV lqwhuhvw
udwh lv shuvlvwhqwo| kljkhu wkdq wkdw ri wkh iruhljq udwh, dqg ri wkh �h{fkdqjh
udwh sx}}oh� +l1h1 d uhvwulfwlyh prqhwdu| srolf| vkrfn lq qrq0XV frxqwulhv fdxvhv
d ghsuhfldwlrq ri wkh iruhljq fxuuhqf| ylv0ã0ylv wkh XV groodu, kdv qrw |hw irxqg
d zlgho| dffhswhg h{sodqdwlrq1 Dv dujxhg e| PfFdooxp/ vxfk sx}}ohv frxog eh
h{sodlqhg e| wkh lqfdsdelolw| ri YDU prghov wr glvwlqjxlvk h{rjhqrxv prqhwdu|
srolf| vkrfnv iurp wkh hqgrjhqrxv uhdfwlrq ri prqhwdu| dxwkrulwlhv wr h{fkdqjh
udwh  xfwxdwlrqv lq rshq hfrqrplhv1 Lqghhg/ wkh h{lvwhqfh ri d vlpxowdqhrxv ihhg0
edfn ehwzhhq lqwhuhvw udwhv dqg wkh h{fkdqjh udwh srvhv d iruplgdeoh lghqwl�fdwlrq
sureohp iru vwuxfwxudo YDU prghov1

Lq wklv sdshu zh sursrvh wr vroyh wkh vlpxowdqhlw| ehzwhhq h{fkdqjh udwh dqg
srolf| lqwhuhvw udwhv e| xvlqj lqirupdwlrq h{wudfwhg iurp �qdqfldo pdunhwv lqgh0
shqghqwo| iurp wkh YDU1 Zh frqfhqwudwh rq wkh XV0Jhupdq fdvh wr dgguhvv wkh
sureohp ri lghqwli|lqj h{rjhqrxv Exqghvedqn srolf| pryhv iurp wkh uhdfwlrq ri
srolf| udwhv wr  xfwxdwlrqv lq wkh XV Groodu0Ghxwvfkhpdun h{fkdqjh udwh1 H{0
sorlwlqj wkh idfw wkdw lqwhuyhqwlrq rq srolf| udwhv wdnhv sodfh rq rffdvlrq ri uhjxodu
el0zhhno| phhwlqjv ri wkh Exqghvedqn Frxqflo/ zh hvwlpdwh wkh whup vwuxfwxuh
ri vsrw udwhv dqg ri lqvwdqwdqhrxv iruzdug udwhv wkh gd| ehiruh uhjxodu phhw0
lqjv/ rewdlqlqj d phdvxuh ri h{shfwdwlrqv iru Exqghvedqn lqwhuyhqwlrqv1 Zlwk
vxfk gluhfw phdvxuh ri wkh vkrfn zh hydoxdwh wkh lpsruwdqfh ri wkh vlpxowdqh0
lw| ri h{fkdqjh udwhv dqg srolf| udwhv dqg zh uh0dvvhvv wkh sx}}ohv revhuyhg lq
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wkh olwhudwxuh1 Odvwo|/ zh hydoxdwh wkh uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg
prqhwdu| srolf| yduldeohv lq h{sodlqlqj vkruw0whup  xfwxdwlrqv lq wkh qrplqdo
h{fkdqjh udwhv1

Rxu dqdo|vlv vkrzv wkdw wkhuh lv qr zlwklq0prqwk vlpxowdqhrxv ihhgedfn eh0
wzhhq srolf| udwhv dqg wkh h{fkdqjh udwh1

Zh dovr hydoxdwh wkh uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg prqhwdu| sro0
lf| yduldeohv lq h{sodlqlqj vkruw0whup  xfwxdwlrqv lq wkh qrplqdo h{fkdqjh udwhv1
Wkh uhvxowv iurp vlpxowdqhrxv ihhgedfnv/ lpsxovh uhvsrqvhv dqg yduldqfh ghfrp0
srvlwlrqv uhyhdo wkdw prqhwdu| idfwruv sod| d yhu| olplwhg gluhfw uroh lq h{sodlqlqj
h{fkdqjh udwh  xfwxdwlrqv/ zklfk duh odujho| ghwhuplqhg e| pdfurhfrqrplf idf0
wruv1
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41 Lqwurgxfwlrq

Wkh hpslulfdo YDU olwhudwxuh rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp lq forvhg
hfrqrplhv kdv surgxfhg vroxwlrq wr d qxpehu ri hpslulfdo sx}}ohv dqg kdv ehhq
vxffhvvixo lq surylglqj hylghqfh zlwk zklfk wkhruhwlfdo prghov ri wkh prqhwdu|
wudqvplvvlrq phfkdqlvp duh qrz frqiurqwhg1 Wkh hpslulfdo YDU olwhudwxuh rq wkh
prqhwdu| wudqvplvvlrq phfkdqlvp lq rshq hfrqrplhv kdv qrw hqmr|hg wkh vdph
vxffhvv dqg lw lv vwloo pduuhg zlwk d qxpehu ri hpslulfdo sx}}ohv1

Lq forvhg0hfrqrp| dqdo|vhv/ wkh �oltxlglw| sx}}oh� +wkh srvlwlyh uhdfwlrq ri
lqwhuhvw udwhv wr dq h{sdqvlrqdu| vkrfn wr prqhwdu| djjuhjdwhv, dqg wkh �sulfh
sx}}oh� +wkh srvlwlyh uhdfwlrq ri wkh sulfh ohyho wr d frqwudfwlrqdu| prqhwdu|
srolf| vkrfn, kdyh ehhq h{sodlqhg dqg vroyhg e| irfxvlqj rq wkh pdunhw iru edqnv
uhvhuyhv udwkhu wkdq rq eurdghu prqhwdu| djjuhjdwhv wr h{wudfw prqhwdu| srolf|
vkrfnv/ dqg e| wkh lqfoxvlrq ri wkh frpprglw| sulfh lqgh{ dv d ohdglqj lqglfdwru
ri lq dwlrq lq wkh YDU vshfl�fdwlrq +Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;,,1

Lq wkh rshq0hfrqrp| olwhudwxuh/ wkh hphujhqfh ri wkh �iruzdug glvfrxqw suh0
plxp sx}}oh� iru wkh XV +l1h1 iroorzlqj d uhvwulfwlyh prqhwdu| srolf| pryh lq
wkh XV/ wkh groodu shuvlvwhqwo| dssuhfldwhv dqg wkh uhvsrqvh ri wkh XV lqwhuhvw
udwh lv shuvlvwhqwo| kljkhu wkdq wkdw ri wkh iruhljq udwh, dqg ri wkh �h{fkdqjh
udwh sx}}oh� +l1h1 d uhvwulfwlyh prqhwdu| srolf| vkrfn lq qrq0XV frxqwulhv fdxvhv
d ghsuhfldwlrq ri wkh iruhljq fxuuhqf| ylv0ã0ylv wkh XV groodu, kdv qrw |hw irxqg
d zlgho| dffhswhg h{sodqdwlrq1 Dv dujxhg e| PfFdooxp +4<<7,/ vxfk sx}}ohv
frxog eh h{sodlqhg e| wkh lqfdsdelolw| ri YDU prghov wr glvwlqjxlvk h{rjhqrxv
prqhwdu| srolf| vkrfnv iurp wkh hqgrjhqrxv uhdfwlrq ri prqhwdu| dxwkrulwlhv wr
h{fkdqjh udwh  xfwxdwlrqv lq rshq hfrqrplhv1 Lqghhg/ wkh h{lvwhqfh ri d vlpxowd0
qhrxv ihhgedfn ehwzhhq lqwhuhvw udwhv dqg wkh h{fkdqjh udwh srvhv d iruplgdeoh
lghqwl�fdwlrq sureohp iru vwuxfwxudo YDU prghov1

Lq wklv sdshu zh sursrvh wr vroyh wkh vlpxowdqhlw| ehzwhhq h{fkdqjh udwh dqg
srolf| lqwhuhvw udwhv e| xvlqj lqirupdwlrq h{wudfwhg iurp �qdqfldo pdunhwv lqgh0
shqghqwo| iurp wkh YDU1 Zh frqfhqwudwh rq wkh XV0Jhupdq fdvh wr dgguhvv wkh
sureohp ri lghqwli|lqj h{rjhqrxv Exqghvedqn srolf| pryhv iurp wkh uhdfwlrq ri
srolf| udwhv wr  xfwxdwlrqv lq wkh XV Groodu0Ghxwvfkhpdun h{fkdqjh udwh1 H{0
sorlwlqj wkh idfw wkdw lqwhuyhqwlrq rq srolf| udwhv wdnhv sodfh rq rffdvlrq ri uhjxodu
el0zhhno| phhwlqjv ri wkh Exqghvedqn Frxqflo/ zh hvwlpdwh wkh whup vwuxfwxuh
ri vsrw udwhv dqg ri lqvwdqwdqhrxv iruzdug udwhv wkh gd| ehiruh uhjxodu phhw0
lqjv/ rewdlqlqj d phdvxuh ri h{shfwdwlrqv iru Exqghvedqn lqwhuyhqwlrqv1 Zlwk
vxfk gluhfw phdvxuh ri wkh vkrfn zh hydoxdwh wkh lpsruwdqfh ri wkh vlpxowdqh0
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lw| ri h{fkdqjh udwhv dqg srolf| udwhv dqg zh uh0dvvhvv wkh sx}}ohv revhuyhg lq
wkh olwhudwxuh1 Odvwo|/ zh hydoxdwh wkh uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg
prqhwdu| srolf| yduldeohv lq h{sodlqlqj vkruw0whup  xfwxdwlrqv lq wkh qrplqdo
h{fkdqjh udwhv1

51 Vwuxfwxudo YDU prghov lq forvhg dqg rshq hfrqrplhv

YDU prghov ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp duh hvwlpdwhg zlwklq d
uhvhdufk surjudpph dlplqj dw xvlqj jhqhudo htxloleulxp prghov iru srolf| dqdo|0
vlv1 Dv ghvfulehg e| Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;, hpslulfdo dqdo|vlv
vkrxog surylgh hylghqfh rq wkh vw|ol}hg idfwv wr eh lqfoxghg lq wkh wkhruhwlfdo
prgho dgrswhg iru srolf| dqdo|vlv dqg vkrxog doorz wr glvfulplqdwh ehwzhhq frp0
shwlqj jhqhudo htxloleulxp prqhwdu| prghov1

Wkh hpslulfdo vxffhvv ri YDU prghov lv wr eh uhodwhg wr wkhlu fdsdflw| wr lghq0
wli| prqhwdu| srolf| vkrfnv dqg uhvsrqvhv ri uhohydqw pdfurhfrqrplf yduldeohv wr
prqhwdu| vkrfnv lq dfwxdo hfrqrplhv1 Prqhwdu| srolf| vkrfnv duh qrw uhdglo|
revhuydeoh= jlyhq d vwdwlvwlfdo prgho iru wkh yhfwru ri yduldeohv ri lqwhuhvw/ vrph
vwuxfwxuh kdv wr eh dvvxphg wr lghqwli| wkh prqhwdu| srolf| vkrfnv1 Vxfk vwuxf0
wxuh pxvw eh lghqwl�hg lqghshqghqwo| ri vshfl�f suhglfwlrqv ri wkh dowhuqdwlyh
wkhruhwlfdo prghov1 Lq idfw rqo| lq wklv fdvh zh fdq fkrrvh ehwzhhq dowhuqdwlyh
prghov rq wkh edvlv ri wkh hpslulfdo hylghqfh +Xkolj +4<<:,,1

Fxpxodwlyh zrun rq wkh dqdo|vlv ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp lq
wkh X1V1 +wkh surwrw|sh ri forvhg hfrqrp|, ohg wr wkh vshfl�fdwlrq ri d YDU v|v0
whp zklfk kdv e| qrz ehfrph wkh vwdqgdug uhihuhqfh prgho +Vwurqjlq +4<<8,/
Ehuqdqnh dqg Plkry +4<<;,/ Jrugrq dqg Ohhshu +4<<7,/ Fkulvwldqr/ Hlfkhqedxp
dqg Hydqv +4<<9/ 4<<;,/ Ohhshu/ Vlpv dqg ]kd +4<<9,,1 Vxfk �ehqfkpdun� vshfl0
�fdwlrq frqwdlqv vl{ yduldeohv1 Wkh yhfwru ri pdfurhfrqrplf qrq0srolf| yduldeohv
lqfoxghv jurvv grphvwlf surgxfw/ wkh frqvxphu sulfh lqgh{ dqg wkh frpprglw|
sulfh ohyho1 Wkh yhfwru ri srolf| yduldeohv lqfoxghv wkh ihghudo ixqgv udwh/ wkh
txdqwlw| ri wrwdo edqn uhvhuyhv dqg wkh dprxqw ri qrqeruurzhg uhvhuyhv1

Jlyhq wkh hvwlpdwlrq ri wkh uhgxfhg irup YDU iru wkh vl{ pdfur dqg prqhwdu|
yduldeohv d vwuxfwxudo prgho lv wkhq lghqwl�hg e|= +l, dvvxplqj ruwkrjrqdolw| ri
wkh vwuxfwxudo glvwxuedqfhv> +ll, lpsrvlqj wkdw pdfurhfrqrplf yduldeohv gr qrw
vlpxowdqhrxvo| uhdfw wr prqhwdu| yduldeohv/ zkloh wkh vlpxowdqhrxv ihhgedfn lq wkh
rwkhu gluhfwlrq lv doorzhg/ dqg +lll, lpsrvlqj uhvwulfwlrqv rq wkh prqhwdu| eorfn
ri wkh prgho uh hfwlqj wkh rshudwlrqdo surfhgxuhv lpsohphqwhg e| wkh prqhwdu|
srolf| pdnhu1 Doo lghqwli|lqj uhvwulfwlrqv vdwlvi| wkh fulwhulrq ri lqghshqghqfh
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iurp vshfl�f wkhruhwlfdo prghov1
Wkh hvwlpdwlrq ri ehqfkpdun YDU prghov kdv jhqhudwhg d qxpehu ri �vw|o0

l}hg idfwv� rq wkh h�hfw ri d frqwudfwlrqdu| srolf| vkrfn= +l, wkh djjuhjdwh sulfh
ohyho lqlwldoo| uhvsrqgv yhu| olwwoh> +ll, lqwhuhvw udwhv lqlwldoo| ulvh/ dqg +lll, djjuh0
jdwh rxwsxw lqlwldoo| idoov/ zlwk d m 0vkdshg uhvsrqvh/ zlwk d }hur orqj0uxq h�hfw
ri wkh prqhwdu| lpsxovh1 Vxfk hylghqfh ohdgv wr wkh glvplvvdo ri wudglwlrqdo uhdo
exvlqhvv f|foh prghov/ zklfk duh lqfrqvlvwhqw zlwk wkh oltxlglw| h�hfw ri prqhwdu|
srolf| rq lqwhuhvw udwhv/ dqg ri wkh Oxfdv +4<:5, prgho ri prqh|/ lq zklfk wkh hi0
ihfw ri prqhwdu| srolf| rq rxwsxw ghshqgv rq sulfh plvshufhswlrqv1 Wkh hylghqfh
vhhpv wr eh pruh lq olqh zlwk dowhuqdwlyh lqwhsuhwdwlrqv ri wkh prqhwdu| wudqv0
plvvlrq phfkdqlvp edvhg rq vwlfn| sulfhv prghov +Jrrgiulhqg dqg Nlqj +4<<:,,/
olplwhg sduwlflsdwlrq prghov +Fkulvwldqr dqg Hlfkhqedxp +4<<5,, ru prghov zlwk
lqghwhuplqdf|0vxqvsrw htxloleuld +Iduphu +4<<:,,1 Lqwhuhvwlqjo|/ vxfk hylghqfh
vhhpv wr eh urexvw wr wkh fkrlfh ri wkh vdpsoh dqg rq wkh srolf| uhjlph xqghu
zklfk wkh prgho lv hvwlpdwhg +Fkulvwldqr dqg Hlfkhqedxp +4<<;,,1

Ydulrxv sdshuv kdyh h{dplqhg wkh h�hfwv ri prqhwdu| vkrfnv lq rshq hfrqrplhv/
exw wklv vwudqg ri olwhudwxuh kdv ehhq glvwlqfwo| ohvv vxffhvvixo lq surylglqj df0
fhswhg hpslulfdo hylghqfh wkdq wkh YDU dssurdfk lq forvhg hfrqrplhv1 Wkh �uvw
uhvxowv kdyh ehhq surylghg e| Hlfkhqedxp dqg Hydqv +4<<8,1 Zh uhsuhvhqw wkhlu
prgho dv d vshfldo fdvh ri wkh D0E vwuxfwxuh lq Dplvdqr0Jldqqlql+4<<9,=
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duh orjv ri XV rxwsxw dqg sulfh/ ��-fL7 lv wkh udwlr ri qrq0eruurzhg wr wrwdo
uhvhuyhv +wkh dssursuldwh yduldeoh iurp zklfk h{wudfw prqhwdu| srolf| vkrfnv xq0
ghu d uhjlph ri qrq0eruurzhg uhvhuyhv wdujhwlqj,1 88 lv wkh Ihghudo Ixqgv udwh/
zklfk lv frqvlghuhg lq dowhuqdwlyh wr ��-fL7/ dqg lw lv wkh lqirupdwlyh yduldeoh
iru wkh h{wudfwlrq ri prqhwdu| srolf| vkrfnv xqghu wkh uhjlph ri lqwhuhvw udwh wdu0
jhwlqj> t 8�-c � 8�-c dqg -8�- duh uhvshfwlyho| wkh orjv ri rxwsxw/ sulfhv/ dqg wkh
ohyho ri vkruw0whup lqwhuhvw udwh lq wkh iruhljq frxqwu|> e lv wkh qrplqdo elodwhudo
h{fkdqjh udwh/ zkloh ^ lv wkh uhdo elodwhudo h{fkdqjh udwh1 Wkh pdwul{� lv gldjrqdo
dqg �f lv orzhu0wuldqjxodu1 Wkh hpslulfdo dqdo|vlv lv lpsohphqwhg e| frqvlghulqj
lq wxuq dv d iruhljq frxqwu| hdfk ri wkh J: frxqwulhv rq d vdpsoh ri prqwko|
gdwd iurp 4<:7=4 wr 4<<3=81 Wkh iroorzlqj hylghqfh hphujhv= +l, d uhvwulfwlyh XV
prqhwdu| srolf| vkrfn jhqhudwhv d vljql�fdqw dqg shuvlvwhqw dssuhfldwlrq ri wkh
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XV groodu> +ll, d uhvwulfwlyh XV prqhwdu| srolf| vkrfn jhqhudwhv d vljql�fdqw dqg
shuvlvwhqwo| odujhu h�hfw rq wkh grphvwlf lqwhuhvw udwh zlwk uhvshfw wr wkh iru0
hljq udwh> +l, dqg +ll, lpso| d vkdus ghyldwlrq iurp wkh xqfryhuhg lqwhuhvw sdulw|
frqglwlrq lq idyrxu ri XV groodu0ghqrplqdwhg lqyhvwphqwv +wkh �iruzdug0glvfrxqw
sx}}oh�,> +lll, lghqwl�hg XV prqhwdu| srolf| vkrfnv duh qrw gl�huhqw iurp wkh
vkrfnv ghulyhg zlwklq forvhg0hfrqrp| YDUv +ly, wkh forvhg0hfrqrp| uhvsrqvh ri
XV sulfhv dqg rxwsxw wr prqhwdu| srolf| vkrfnv lv urexvw wr wkh h{whqvlrq ri wkh
YDU wr wkh rshq hfrqrp|> +y, d uhvwulfwlyh iruhljq prqhwdu| srolf| vkrfn jhqhu0
dwhv dq dssuhfldwlrq ri wkh XV groodu +wkh �h{fkdqjh0udwh sx}}oh�,> dqg +yl, wkh
uhvsrqvh ri wkh uhdo h{fkdqjh udwh wr wkh XV dqg iruhljq prqhwdu| srolf| vkrfnv
grhv qrw gl�hu vljql�fdqwo| iurp wkh uhvsrqvh ri wkh qrplqdo h{fkdqjh udwh1 Vxfk
hylghqfh lv vxevwdqwldoo| frq�uphg e| wkh wkh zrun ri Vfkodjhqkdxi dqg Zudvh
+4<<8,/ zkr frqvlghu d yhu| vlplodu vshfl�fdwlrq iru wkh J08 frxqwulhv ryhu wkh
vdpsoh 4<:5=504<<3=5/ xvlqj txduwhuo| gdwd1 Vrph frqvlghudwlrqv duh lq rughu wr
khos wkh lqwhusuhwdwlrq ri wkh deryh uhvxowv1

Iluvw/ wkh hpslulfdo prghov duh hvwlpdwhg ryhu vdpsohv lqfoxglqj vkliwv lq XV
dqg iruhljq prqhwdu| srolf| uhjlphv= wkhuhiruh/ sdudphwhu lqvwdelolw| lv d srwhq0
wldo sureohp1

Vhfrqg/ wkh h{whqvlrq wr wkh rshq hfrqrp| ihdwxuhv wkh rplvvlrq iurp wkh
YDU ri wkh frpprglw| sulfh lqgh{ dqg ri wkh prqhwdu| yduldeohv qrw uhohydqw
wr wkh h{wudfwlrq ri wkh srolf| vkrfnv1 Zkloh wkh vlpsol�fdwlrq ri wkh prqh0
wdu| eorfn lv vxvwdlqdeoh lq wkh oljkw ri wkh devhqfh ri frqwhpsrudqhrxv ihhgedfn
ehwzhhq wkh lqirupdwlyh yduldeohv dqg wkh rwkhu prqhwdu| yduldeohv xqghu wkh
fkrvhq lghqwl�fdwlrq vfkhphv/ wkh rplvvlrq ri wkh frpprglw| sulfh lqgh{ lv qrw
mxvwl�deoh dv lw ohdgv wr wkh vdph plv0vshfl�fdwlrq dv lq wkh forvhg hfrqrp| prgho
iru XV prqhwdu| srolf| vkrfnv1 Pruhryhu/ vxfk rplvvlrq pljkw zhoo dovr eldv wkh
lghqwl�fdwlrq ri wkh iruhljq prqhwdu| srolf| vkrfnv li wkh frpprglw| sulfh lqgh{
lv uhjdughg dv d ohdglqj lqglfdwru ri lq dwlrq e| wkh iruhljq srolf|pdnhu1

Wklug/ zkloh vrph udwlrqdoh fdq eh surylghg iru d txdvl0uhfxuvlyh vfkhph
lq forvhg hfrqrplhv/ d vlplodu mxvwl�fdwlrq lv pxfk kdughu wr dffhsw lq rshq
hfrqrplhv1 Lq idfw/ wkh uhfxuvlyh lghqwl�fdwlrq vfkhph zlwk wkh h{fkdqjh udwh
rughuhg odvw lpsolhv wkdw qhlwkhu wkh XV qru wkh iruhljq prqhwdu| dxwkrulw| uhdfw
frqwhpsrudqhrxvo| wr h{fkdqjh udwh  xfwxdwlrqv1 Wklv dvvxpswlrq vhhpv wr eh
vxvwdlqdeoh iru wkh XV +wkh IHG ehqljq qhjohfw iru wkh groodu, exw lw lv fhuwdlqo|
khdylo| txhvwlrqdeoh zkhq wkh iruhljq frxqwulhv duh frqvlghuhg/ dv wkh| duh pxfk
pruh rshq hfrqrplhv wkdq wkh XV1 Lq idfw/ prvw ri wkh uhfhqw hpslulfdo zrun lv
dlphg dw euhdnlqj vxfk uhfxuvlyh vwuxfwxuh lq wkh lghqwl�fdwlrq vfkhph1
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Nlp dqg Urxelql +4<<:, rewdlq vxfk dlp e| lqwurgxflqj d vwuxfwxudo lghqwl0
�fdwlrq e| wkh h{solflw frqvlghudwlrq ri d prqh| ghpdqg dqg vxsso| ixqfwlrqv1
Wkh| vshfli| d prgho iru qrq0XV frxqwulhv lqfoxglqj vhyhq yduldeohv= wzr qrq0
grphvwlf +wkh zruog lqgh{ ri rlo sulfh lq grooduv dqg wkh Ihghudo Ixqgv udwh,dqg
�yh grphvwlf +wkh vkruw0whup srolf| udwh/ d prqhwdu| djjuhjdwh +Pf ru P�,/ wkh
orj ri frqvxphu sulfh lqgh{/ wkh orj ri lqgxvwuldo surgxfwlrq/ dqg wkh qrplqdo
h{fkdqjh udwh djdlqvw wkh groodu,1 Wkh lghqwli|lqj uhvwulfwlrqv duh dv iroorzv= wkh
XV hfrqrp| lv wdnhq dv h{rjhqrxv dqg wkh h{fkdqjh udwh grhv qrw hqwhu lq wkh
IHG uhdfwlrq ixqfwlrq/ XV rxwsxw dqg sulfhv duh qrw lqfoxghg lq wkh YDU/ zkloh d
vlpxowdqhrxv ihhgedfn lv doorzhg ehwzhhq prqh| ghpdqg dqg vxsso| +wkh fhqwudo
edqn uxoh,1 Dffruglqj wr wklv uxoh/ frqwhpsrudqhrxv XV lqwhuhvw udwh pryhphqwv
duh uhohydqw wr wkh iruhljq fhqwudo edqn rqo| li wkh| d�hfw wkh h{fkdqjh udwh1
Rqo| wkh h{fkdqjh udwh lv doorzhg wr frqwhpsrudqhrxvo| uhdfw wr qhzv lq doo wkh
rwkhu yduldeohv1 Wkh frh!flhqwv ghwhuplqlqj wkh vlpxowdqhrxv ihhgedfnv duh hvwl0
pdwhg udwkhu lpsuhflvho| dqg wkh srwhqwldo vlpxowdqhrxv ihhgedfn ehwzhhq iruhljq
prqhwdu| srolf| dqg wkh h{fkdqjh udwh grhv qrw vhhp wr eh hpslulfdoo| uhohydqw1
Krzhyhu/ doo sx}}ohv glvdsshdu dqg wkh hpslulfdo uhvxowv iru wkh lpsxovh uhvsrqvh
ixqfwlrqv duh eurdgo| lq olqh zlwk uhvxowv iurp wkh XV forvhg hfrqrp| prgho1

Zh qrwh wkdw dovr lq wklv fdvh wkh vdpsoh frqvlghuhg vsdqv gl�huhqw uhjlphv1
Pruhryhu wklv phwkrgrorj| eulqjv edfn lqwr wkh vshfl�fdwlrq eurdg prqhwdu|
djjuhjdwhv1 Lqwhuhvwlqjo| prqh| lv xvhg wr h{wudfw ghpdqg udwkhu wkdq vxsso|
vkrfnv/ krzhyhu wkh vshfl�fdwlrq ri prqh| ghpdqg lpsolflw lq wkh YDU pljkw
qrw eh ulfk hqrxjk wr fdswxuh wkh g|qdplf lq wkh gdwd1 Dv srlqwhg rxw e| Idxvw
dqg Zklwhpdq +4<<:,/ vlqjoh htxdwlrq zrun e| Khqgu| dqg froohdjxhv rq prqh|
ghpdqg kdv fohduo| vkrzq wkh lpsruwdqfh ri lqfoxglqj lq wkh prgho wkh rssru0
wxqlw| frvw ri kroglqj prqh|/ zklfk lv riwhq d vsuhdg ehwzhhq wkh lqwhuhvw udwhv1
Lqwhuhvw vsuhdgv fdswxulqj wkh rssruwxqlw| frvw ri kroglqj prqh| duh qhyhu lq0
foxghg lq YDU prghov ri wkh PWP1 Dq lghqwl�fdwlrq vlplodu wr wkh rqh dgrswhg
e| Nlp0Urxelql lv wkh rqh sursrvhg iru wkh Fdqdgldq fdvh e| Fxvkpdq dqg ]kd
+4<<:,/ zkr dlg wkh vwuxfxwudo lghqwl�fdwlrq e| lqwurgxflqj h{solflwo| wkh wudgh
vhfwru lqwr wkh prgho1

Dq lqwhuhvwlqj dowhuqdwlyh dssurdfk wr wkh lghqwl�fdwlrq ri wkh vlpxowdqhrxv
ihhgedfn ehwzhhq qrq0XV lqwhuhvw udwhv dqg h{fkdqjh udwhv lv sursrvhg e| Vphwv
+4<<9/ 4<<:,1 Vphwv frqvlghuv d vwuxfwxudo prgho iru qrq0XV frxqwulhv lqfoxg0
lqj irxu yduldeohv=rxwsxw jurzwk/ lq dwlrq/ d vkruw whup lqwhuhvw udwh dqg wkh
h{fkdqjh udwh dssuhfldwlrq1 Qr XV yduldeoh lv lqwurgxfhg/ dqg wkh frpprglw|
sulfh lqgh{ lv dovr h{foxghg1 Erwk pdfurhfrqrplf dqg prqhwdu| vkrfnv duh lghq0
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wl�hg e| lpsrvlqj wkuhh w|sh ri uhvwulfwlrqv1 Iluvw wkh vhpl0vwuxfwxudo uhvwulfwlrqv/
pdfur yduldeohv gr qr uhdfw frqwhpsrudqhrxvo| wr prqhwdu| yduldeohv1 Vhfrqg/
pdfurhfrqrplf vxsso| vkrfnv duh lghqwl�hg iru pdfurhfrqrplf ghpdqg vkrfnv
e| iroorzlqj Eodqfkdugdqg Txdk +4<;<, wr dvvxph wkdw wkh orqj0uxq h�hfw ri
ghpdqg vkrfnv rq rxwswxw lv }hur1 Wklug/ prqhwdu| srolf| vkrfnv duh lghqwl�hg
iurp h{fkdqjh udwh vkrfnv e| dvvxplqj wkdw wkh Fhqwudo Edqn uhdfwv sursru0
wlrqdoo| wr lqwhuhvw udwh dqg h{fkdqjh0udwh ghyhorsphqwv +vkruw0whup PFL,1 Wkh
uhodwlyh zhljkwv lq wkh PFL*v fdq eh hvwlpdwhg ru lpsrvhg jlyhq wkh nqrzohgjh
ri wkh uhodwlyh zhljkwv lq vhyhudo Fhqwudo Edqnv frqglwlrq lqgh{hv1 Wklv dssurdfk
hqfrpsdvvhv dv vshfldo fdvh wkh sxuh lqwhuhvw udwh wdujhwlqj dqg wkh sxuh h{fkdqjh
udwh wdujhwlqj1Wkh sursrvhg vwudwhj| lv mxgjhg udwkhu vxffhvvixoo lq wkh vroxwlrq
ri wkh uhohydqw sx}}ohv Wkh pdlq hpslulfdo sureohp zlwk wklv surfhgxuh duh wkh
lqvwdelolw| ri wkh hvwlpdwhg zhljkwv lq wkh Prqhwdu| Frqglwlrq Lqgh{hv dqg wkh
srwhqwldoo| glvuxswlyh lpsolfdwlrqv ri plv0vshfl�fdwlrq iru wkh lghqwl�fdwlrq ri dj0
juhjdwh ghpdqg dqg vxsso| vkrfnv +vhh Idxvw dqg Ohhshu +4<<:, rq wklv srlqw,1

Wr vxp xs/ rxu dqdo|vlv ri YDU prghov ri wkh prqhwdu| wudqvplvvlrq phfkd0
qlvp srlqwv wrzdugv wzr srvvleoh h{sodqdwlrqv ri wkh revhuydwlrq ri wkh sx}}ohv lq
rshq hfrqrplhv= plv0vshfl�fdwlrq/ yld wkh rplvvlrq ri d frpprglw| sulfh lqgh{ lq
wkh ehqfkpdun rshq0hfrqrp| YDU dqg sureohpv ri lghqwl�fdwlrq uhodwhg wr wkh
vlpxowdqhlw| ehwzhhq lqwhuhvw udwhv dqg h{fkdqjh udwhv lq vpdoo rshq0hfrqrplhv1
Zh lqfoxgh wkh frpprglw| sulfh lqgh{ lq rxu YDU dqg h{solflwo| dgguhvv wkh
lghqwl�fdwlrq sureohp e| xvlqj d qrq0YDU phdvxuh ri prqhwdu| srolf| vkrfnv
wr lqyhvwljdwh wkh vlpxowdqhxv ihhgedfn ehwzhhq h{fkdqjh udwhv dqg srolf| udwhv1
frqvlghu wkhvh wzr srwhqwldo h{sodqdwlrqv lq wxuq/ e| frqfhqwudwlqj rq rshq hfrq0
rp| YDUprgho olqnlqj wkh XV dqg wkh Jhupdq hfrqrp|1 Wkh fkrlfh ri Jhupdq|
lv mxvwl�hg e| wkh rssruwxqlw| ri lghqwli|lqj prqhwdu| srolf| vkrfnv xvlqj gluhfwo|
lqirupdwlrq iurp �qdqfldo pdunhwv dqg lqghshqghqwo| iurp d YDU prgho1 Vxfk
dq rssruwxqlw| lv forvho| olqnhg wr wkh rshudwlrqdo surfhgxuhv dgrswhg e| wkh
Exqghvedqn lq vhwwlqj srolf| udwhv1

61 Dq rshq0hfrqrp| YDU prgho iru XV dqg Jhupdq|

Zh hvwlpdwh �uvw d ehqfkpdun rshq hfrqrp| prgho iru wkh XV dqg wkh Jhupdq
hfrqrp|1 Wkh prgho lv hvwlpdwhg rqprqwko| gdwd ryhu wkh vdpsoh 4<;6=4 4<<:=441
Wkh YDU lv vshfl�hg e| lqfoxglqj vl{ odjv ri XV lqgxvwuldo surgxfwlrq Et L7�/ wkh

frpprglw| sulfh lqgh{ E�S6� c XV frqvxphu sulfh lqgh{
�
�L7

�
/ Ihghudo Ixqgv
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udwh E88 �/ Jhupdq lqgxvwuldo surgxfwlrq
�
t C.-

�
/Jhupdq frqvxphu sulfh lq0

gh{
�
�C.-

�
/ Jhupdq fdoo prqh| udwh

�
-C.-

�
/ dqg wkh XV0groodu2Ghxwvfkhpdun

qrplqdo h{fkdqjh udwh +xqlw ri GP iru rqh XV groodu/ e,1 Doo wkh yduldeohv xvhg lq
rxu hpslulfdo dqdo|vlv duh uhsruwhg lq Iljxuh 41 Rxu suholplqdu| vwdwlvwlfdo dqo|vlv
ri wkh YDU uhyhdohg wkh suhvhqfh ri vrph rxwolhuv/ zh kdyh wkhq dxjphqwhg wkh
vshfl�fdwlrq zlwk wkuhh gxpplhv= d �uvw rqh/ wdnlqj d ydoxh ri 4 lq Mxqh 4<;7
dqg }hur hyhu|zkhuh hovh/ d vhfrqg rqh wdnlqj d ydoxh ri 04 lq Mxqh 4<;;/ 4 lq Mxo|
4<;; dqg }hur hyhu|zkhuh hovh/ dqg d odvw rqh wdnlqj d ydoxh ri 4 lq Mdqxdu| 4<<6
dqg }hur hyhu|zkhuh hovh1 vxfk gxpplhv kdyh ehhq nhsw wkruxjk doo wkh YDUv
dqdo|}hg lq rxu zrun1

Lqvhuw �jxuh 4 khuh

Wkh fkrlfh ri wkh vdpsoh lv prwlydwhg e| wzr uhdvrqv= +l, kdylqj d vlqjoh
prqhwdu| srolf| uhjlph iru wkh XV/ ihdwxulqj Ihg ixqgv wdujhwlqj/ +Edjoldqr dqg
Idyhur +4<<;,/ Ehuqdqnh dqg Plkry +4<<;,,/ +ll, hvwlpdwlrq rq wkh prgho ryhu d
vdpsoh doorzlqj dowhuqdwlyh ghulydwlrq ri prqhwdu| srolf| vkrfnv1 Rxu dowhuqdwlyh
phwkrgrorj| lqyroyhv wkh hvwlpdwlrq ri whup vwuxfwxuhv ri Jhupdq lqwhuhvw udwhv
rq rffdvlrq ri Frxqflo phhwlqj/ vxfk gdwd duh dydlodeoh rq Gdwdvwuhdp irup 4<;6
rqzdugv1 Wkh uhvxowv ri wkh hvwlpdwlrq ri wkh vwuxfwxudo sdudphwhuv lq wkh ehqfk0
pdun YDU prgho lq rshq hfrqrplhv duh uhsruwhg lq Wdeoh 4/ zkloh uhvsrqvhv ri doo
wkh yduldeohv wr XV dqg Jhupdq prqhwdu| srolf| vkrfnv duh uhsruwhg lq Iljxuhv
5 dqg 61

Lqvhuw Wdeoh 4 dqg Iljxuhv 506 khuh

Zh dgrsw d vwdqgdug uhfxuvlyh vshfl�fdwlrq zklfk grhv qrw doorz dq| vlpxowd0
qhrxv ihhgedfn ehwzhhq Jhupdq srolf| udwhv dqg wkh h{fkdqjh udwh1 Lq idfw/ ehlqj
rughuhg odvw/ wkh h{fkdqjh udwh uhdfwv vlpxowdqhrxvo| wr doo wkh rwkhu yduldeohv lq
wkh YDU/ exw wkh Jhupdq srolf| udwh lv qrw doorzhg wr uhdfw vlpxowdqhrxvo| wr
wkh h{fkdqjh udwh1 Wkh dqdo|vlv ri wkh frqwhpsrudqhrxv ihhgedfn ehwzhhq ydul0
deohv zlwklq wkh uhfxuvlyh vshfl�fdwlrq surylghv hylghqfh rq wkh hqgrjhqhlw| ri
XV prqhwdu| srolf|/ zklfk uhdfwv vljql�fdqwo| wr lqwhuqdo frqglwlrqv+wkh XV sro0
lf| udwh uhvsrqgv vljql�fdqwo| vlpxowdqhrxvo| wr vkrfnv wr XV lq dwlrq dqg XV
rxwswxw/ wkh pdjqlwxgh ri frh!flhqwv lv vxfk wkdw dq xqh{shfwhg rqh shu fhqw
lqfuhdvh lq lq dwlrq lqgxfhv dq lqfuhdvh ri 6: edvlv srlqwv lq wkh srolf| udwh/
zkloh dq xqh{shfwhg lqfuhdvh lq rxwsxw lqgxfhv dq lqfuhdvh ri ;19 edvlv srlqwv
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lq wkh srolf| udwh,/ dqg ri wkh Jhupdq prqhwdu| srolf| zklfk uhdfwv wr lqwhu0
qdo frqglwlrqv rqo|+dq xqh{shfwhg lqfuhdvh lq rxwsxw lqgxfhv dq lqfuhdvh ri 519
edvlv srlqwv lq wkh srolf| udwh,1 Wkh h{fkdqjh udwhv uhdfwv frqwhpsrudqhrxvo|
vljql�fdqwo| wr XV prqhwdu| srolf| +d rqh0shu0fhqw srvlwlyh lqwhuhvw udwh vkrfn lq
wkh XV lqgxfhv dssuhfldwlrq ri wkh XV groodu ylv0d0ylv wkh GP ri 516 shu fhqw,
dqg wr pdfurhfrqrplf frqglwlrqv lq XV dqg Jhupdq| +d rqh shu fhqw srvlwlyh
vkrfn lq XV lqgxvwuldo surgxfwlrq jhqhudwhv dq 4155 shu fhqw lpsdfw dssuhfldwlrq
ri wkh groodu/ d rqh shu fhqw srvlwlyh vkrfn lq JHupdq lq dwlrq jhqhudwhv d 518:
dssuhfldwlrq ri wkh groodu,1

Wkh dqdo|vlv ri wkh uhvsrqvhv wr prqhwdu| lpsxovhv lq wkh XV dqg Jhupdq|
frq�upv doo wkh pdlq �qglqjv ri wkh olwhudwxuh qdpho|=

� d vljql�fdqw X0vkdshg uhvsrqvh ri XV rxwsxw wr XV prqhwdu| srolf|>

� wkh devhqfh ri d sulfh sx}}oh erwk iru wkh XV dqg Jhupdq|/ gxh wr wkh
lqfoxvlrq ri wkh Frpprglw| Sulfh lqgh{ lq wkh vhw ri yduldeohv>

� dq xqh{shfwhg lqfuhdvh lq wkh XV srolf| udwhv lqgxfhv dq whpsrudu| dssuhfl0
dwlrq ri wkh XV Groodu2G1Pdun h{fkdqjh udwh1 Wkh pd{lpxp dssuhfldwlrq
grhv qrw rffxu rq lpsdfw/ exw diwhu derxw �iwhhq shulrgv1 Wklv lv gxh wr
d ohvv wkdq rqh0wr0rqh uhvsrqvh ri Jhupdq vkruw0whup udwhv1 Krzhyhu/ ryhu
d orqjhu krul}rq wkh Jhupdq udwh uhdfwv dqg zh gr qrw revhuyh d iruzdug
glvfrxqw eldv>

� wkh h�hfw ri dq xqh{shfwhg lqfuhdvh lq Jhupdq srolf| udwhv lv qrw v|pphwulf
wr wkh XV fdvh1 Lq idfw wkh Ihghudo Ixqg udwh dqg wkh h{fkdqjh udwh gr qrw
vljql�fdqwo| uhvsrqg wr Jhupdq prqhwdu| srolf|1

Wklv odvw vhw ri uhvsrqvhv zrxog vx�hu prvw iurp srwhqwldo vlpxowdqhlw| sure0
ohp ehwzhhq Jhupdq srolf| udwhv dqg wkh h{fkdqjh udwh1 Wr dgguhvv h{solflwo|
wklv lvvxh zh sursrvh wr vroyh wkh lghqwl�fdwlrq sureohp e| xvlqj d qrq0YDU
phdvxuh ri Jhupdq prqhwdu| srolf| vkrfnv1

71 Phdvxulqj prqhwdu| srolf| vkrfnv lq Jhupdq| zlwkrxw

d YDU1

Lq rughu wr phdvxuh prqhwdu| srolf| vkrfnv zlwkrxw lpsrvlqj dq| olqhdu/ wlph0
lqyduldqw/ edfnzdug0 orrnlqj vwuxfwxuh wr wkh gdwd / zh gh�qh d prqhwdu| srolf|
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vkrfn +psv, dv wkh xqh{shfwhg fkdqjh lq wkh yhu| vkruw whup lqwhuhvw udwh rffxu0
ulqj dw �vshfldo� gdwhv1 Wkhvh vshfldo gdwhv duh wkh gd|v ri Exqghvedqn Frxqflo
phhwlqjv/ zkhuh prvw uhohydqw ghflvlrqv rq prqhwdu| srolf| duh wdnhq+ prgl�fd0
wlrqv lq doo wkh uhihuhqfh udwhv� pdujlqdo ohqglqj udwh/ pdujlqdo ghsrvlw udwh dqg
uhsr udwh� kdyh ehhq uhjxoduo| wdnhq dw Exqghvedqn Frxqflo phhwlqjv gdwhv,1
Wkh Exqghvedqn frxqflo phhwv uhjxoduo| hyhu| wzr zhhnv dqg wkh fdohqgdu ri wkh
phhwlqjv lv lqirupdwlrq dydlodeoh wr wkh sxeolf1

Wkh xqh{shfwhg fkdqjh lq wkh srolf| udwhv lv ghulyhg iroorzlqj Vyhqvvrq +4<<7,/
dqg Vrghuolqg dqg Vyhqvvrq +4<<:,1 Zh hvwlpdwh d whup vwuxfwxuh ri vsrw lqwhuhvw
udwhv rq wkh gd| ehiruh wkh Frxqflo phhwlqj e| �wwlqj d vprrwk lqwhusrodqw ixqf0
wlrq wkurxjk wkh revhuyhg udwhv1 Jlyhq wkh dydlodelolw| ri d vprrwk |lhog fxuyh
iru vsrw udwhv/ zh fdq xqhtxlyrfdoo| ghwhuplqh wkh fxuyh ri lvwdqwdqhrxv iruzdug
udwhv wkh gd| ehiruh wkh phhwlqj1 Lqwhusuhwlqj wkh lvwdqwdqhrxv iruzdug udwh dv
wkh ryhu0qljkw lqwhuhvw udwh/ wkh fxuyh ri lqvwdqwdqhrxv iruzdug udwhv jlyhv xv wkh
vxffhvvlrq ri h{shfwhg ryhuqljkw udwhv dw doo ixwxuh gdwhv1 Wkhuhiruh/ zh duh deoh
wr frpsxwh wkh ryhuqljkw lqwhuhvw udwh h{shfwhg iru wkh gd| iroorzlqj wkh frxq0
flo1 Wkh gl�huhqfh ehwzhhq wkh ryhuqljkw lqwhuhvw udwh wkh gd| diwhu wkh Frxqflo
phhwlqj dqg wkh h{shfwhg ryhuqljkw lqwhuhvw udwh iru wkh gd| iroorzlqj wkh Frxq0
flo/ frqglwlrqdo xsrq lqirupdwlrq dydlodeoh ehiruh wkh phhwlqj/ lv rxu phdvxuh ri
prqhwdu| srolf| vkrfnv1

Wkh k|srwkhvlv lqyroyhg lq wkh hvwlpdwlrq ri wkh lvwdqwdqhrxv iruzdug udwhv/
wkh sxuh h{shfwdwlrq prgho/ lpsolhv wkdw wkh pdunhw lqfrusrudwhv dq h{shfwhg
prqhwdu| srolf| dfwlrq lq wkh |lhogv zlwk d pdwxulw| h{fhhglqj wkh gd| ri wkh
ghflvlrq rq wkh prqhwdu| srolf| dfwlrq1 Lq sudfwlfh/ iru wkh vkruw0hqg ri wkh whup
vwuxfwxuh/ wklv phdqv wkdw zkhqhyhu wkh Exed Frxqflo lv h{shfwhg wr fkdqjh wkh
vwdqfh ri prqhwdu| srolf| rq rffdvlrq ri d jlyhq phhwlqj/ wkhq d vljql�fdwlyh gli0
ihuhqfh ehwzhhq wkh ryhu0qljkw udwh dqg iruzdug udwhv zlwk pdwxulw| kljkhu wkdq
wzr gd|v vkrxog hphujh1 Zh frqvwuxfw wkh vhulhv ri ryhuqljkw udwhv dw dq| ix0
wxuh gd| e| hvwlpdwlqj d |lhog fxuyh iru vsrw udwhv dqg e| ghulylqj wkh dvvrfldwhg
|lhog fxuyh iru lqvwdqwdqhrxv iruzdug udwhv1 Iroorzlqj Vyhqvvrq*v phwkrgrorj|
zh xvh wkh frqwlqrxv ixqfwlrqdo irup sursrvhg e| Qhovrq dqg Vlhjho/ h{whqghg li
dssursuldwh/ wr �w wkh revhuyhg lqwhuhvw udwhv1 Rqh ri wkh vwdqgdug sudfwlfh lq
wkh dssolfdwlrq ri wklv fxuyh0�wwlqj dssurdfk lv wr lqfoxgh wkh ryhuqljkw udwh lq
wkh lqirupdwlrq vhw dqg vrphwlph wr frqvwudlq wkh hvwlpdwlrq wr irufh wkh �wwhg
ryhuqljkw udwh wr pdwfk wkh revhuyhg rqh1 Krzhyhu/ d prqhwdu| srolf| vkrfn
lpsolhv e| gh�qlwlrq d mxps lq/ dw ohdvw/ wkh vkruw hqg ri wkh whup vwuxfwxuh1
Iruflqj wkh vprrwk lqvwdqwdqhrxv iruzdug udwh fxuyh wr �w h{dfwo| wkh revhuyhg
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ryhuqljkw udwh zrxog qrw doorz wr vhl}h dq hyhqwxdo h{shfwhg prqhwdu| srolf|
dfwlrq1Zh wkhuhiruh h{foxgh wkh ryhuqljkw udwh iurp wkh lqirupdwlrq xvhg iru hv0
wlpdwlrq1 H{sorlwlqj wkhq wkh frqwlqxlw| ri wkh ixqfwlrqdo irup zh uhfrqvwuxfw
wkh yhu| vkruw hqg ri wkh whup vwuxfwxuh doorzlqj iru d jds ehwzhhq wkh hvwlpdwhg
ryhuqljkw dqg wkh revhuyhg ryhuqljkw1 Vxfk jds uhsuhvhqwv wkh mxps lq wkh yhu|
vkruw0hqg ri wkh whup vwuxfwxuh dvvrfldwhg zlwk h{shfwdwlrqv ri lqwhuyhqwlrq e|
wkh Frxqflo1

Dq h{dpsoh fdq foduli| pdwwhuv1 Rq rffdvlrq ri wkh phhwlqj khog rq wkh
5qg ri Ghfhpehu 4<<6 wkh Exqghvedqn uhgxfhg wkh uhsr udwh e| 58 edvlv srlqwv1
Lq Iljxuh 7 zh uhsruw Qhovrq0Vlhjho lqwhusrodqwv ri wkh whup vwuxfwxuh ri lqwhuhvw
udwhv revhuyhg rq wkh forvh ri wkh pdunhwv ehiruh wkh phhwlqj1 Zh uhsruw wzr |lhog
fxuyhv iru vsrw udwhv/ wkh �uvw rqh �wv wkh gdwd lqfoxglqj wkh ryhuqljkw +VSRW\R,/
zkloh wkh vhfrqg rqh h{foxghv wkh ryhuqljkw +VSRW\Z,1 Zh dovr uhsruw wkh wzr
lqvwdqwdqhrxv iruzdug fxuyhv dvvrfldwhg uhvshfwlyho| wr wkh vsrw fxuyh hvwlpdwhg
h{foxglqj wkh ryhuqljkw udwh +LIZ, dqg wr wkh vsrw fxuyh hvwlpdwhg lqfoxglqj wkh
ryhuqljkw udwh +LIR\,1

Lqvhuw Iljxuh 7 khuh

Wkh �jxuh vkrzv fohduo| wkdw wkh whup vwuxfwxuh uh hfwhg wkh h{shfwdwlrq ri
d fxw lq srolf| udwh1 Wkhuhiruh/ �wwlqj wkh fxuyh rq gdwd lqfoxglqj wkh ryhuqljkw
zlwkrxw doorzlqj iru d mxps lq wkh whup vwuxfwxuh iurp wkh gdwh ri wkh Exqghvedqn
Frxqflo phhwlqj diwhuzdugv/ zrxog kdyh vsxulrxvo| jhqhudwhg dq lqwhuhvw udwh
vkrfn1

7141 Dqdo|vlqj lqwhuhvwlqj hslvrghv1

Lq wklv vhfwlrq zh frqvlghu wkh shuirupdqfh ri rxu phwkrgrorj| iru hvwlpdwlqj
prqhwdu| srolf| vkrfnv rq vshfl�f rffdvlrqv1 Zh looxvwudwh h{dpsohv ri prqhwdu|
vkrfnv jhqhudwhg e| xqdqwlflsdwhg dfwlrq ru e| xqdqwlflsdwhg lqdfwlrq e| wkh
Exqghvedqn/ olnhzlvh zh frqvlghu h{dpsohv ri pdunhwv* dqwlflsdwlrq ri Exqghv0
edqn ehkdylrxu zkhq h{shfwdwlrqv rq prqhwdu| srolf| wxuqhg rxw wr eh fruuhfw
dqg qr vkrfnv zhuh revhuyhg1

Frqvlghu �uvw Mxo| 4<;;1 Lq wklv prqwk wkh Exqghvedqn Frxqflo phw wzlfh/rq
wkh 47wk dqg rq wkh 5;wk1 Gxulqj wkh �uvw Frxqflo wkh Exqghvedqn glgq*w wdnh
dq| dfwlrq/ gxulqj wkh vhfrqg wkh Frxqflo lw zdv ghflghg wr udlvh wkh Orpedug
Udwh e| 83es1 Lq Iljxuh 8 zh uhsruw wkh wkh zhhno| dqg wkh ryhuqljkw udwh/
dorqjzlwk wkh prqhwdu| srolf| dfwlrq+SPD,1
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Lqvhuw Iljxuh 8 khuh

Zh vkdgh duhdv ri wkuhh gd|v fhqwhuhg durxqg phhwlqjv1 Zh qrwh wkdw qr
prqhwdu| srolf| dfwlrq zdv h{shfwhg gxulqj wkh �uvw phhwlqj/ zkloh vrph dfwlrq
zdv h{shfwhg ehiruh wkh vhfrqg rqh1 Vl{ gd|v ehiruh wkh phhwlqj wkh zhhno|
udwh frqwdlqv wkh �uvw vl{ gd|v ri pdwxulw| zklfk grhvq*w lqfoxgh wkh dfwlrq dqg
wkh vhyhqwk rqh zklfk lqvwhdg grhv lqfoxgh wkh dfwlrq/ vr wkh zhhno| udwh vkrxog
vwduw wr �uh hfw� wkh prqhwdu| srolf| dfwlrq vl{ gd|v ehiruh wkh phhwlqj1 Ri
frxuvh wkh zhljkw ri wkh vhyhqwk gd| lv rqh0vhyhqwk vr wkh lqirupdwlrq grhvq*w
dsshdu fohduo| vl{ gd|v ehiruh/ exw dv zh dssurdfk wkh gdwh ri wkh frxqflo wkh
zhljkw ri wkh dfwlrq ehfrphv juhdwhu dqg wkh h{shfwdwlrq glvforvhv lwvhoi1 Lw fdq
eh revhuyhg wkdw wkh zhhno| udwh vwduwv uhdfwlqj wkuhh gd|v ehiruh wkh phhwlqj1
Lw lv dovr srvvleoh wkdq wkh pdunhw uhdol}hv wkdw wkh Exqghvedqn zloo dfw rqo|
d ihz gd|v ehiruh wkh Frxqflo +vd| ohvv wkdq vl{ gd|v ehiruh,/ lq wklv fdvh wkh
zhhno| udwh vwduwv uhdfwlqj odwhu wkdq vl{ gd|v ehiruh wkh Frxqflo1 Wkh zhhno|
udwh vkrxog eh wkh ehvw revhuyhg lqwhuhvw udwh wr lghqwli| h{shfwlrqv rq prqhwdu|
srolf| dfwlrqv1 Lq idfw Frxqflo phhwlqjv wdnh sodfh iruwqljkwo| dqg wkh 40prqwk
udwh lpphgldwho| ehiruh dq| phhwlqj uh hfwv h{shfwdwlrqv rq wkh rxwfrph ri wkh
iroorzlqj wzr phhwlqjv1

Wkh vhfrqg hslvrgh zh frqvlghu lv wkh wljkwhqlqj ri prqhwdu| srolf| rffxuuhg
diwhu Jhupdq uhxql�fdwlrq lq Mdqxdu|0Iheuxdu| 4<<41 Wzr phhwlqjv zhuh khog lq
wklv shulrg/ wkh 4:wk ri Mdqdxdu| dqg wkh 5qg ri Iheuxdu|1 Dv Iljxuh 8 fohduo|
vkrzv/ wkh zhhno| udwh lqfuhdvhg vkduso| mxvw ehiruh wkh �uvw Frxqflo uhyhdolqj
dq h{shfwhg lqfuhdvh lq wkh lqwhuhvw udwhv1 Wkh Exqghvedqn glgq*w dfw rq wkdw
phhwlqj1 Zh lpphgldwho| revhuyh wkdq wkh h{shfwhg wljkwhqlqj kdsshqhg gxulqj
wkh iroorzlqj Frxqflo phhwlqj/ zkhq wkh Exqghvedqn udlvhg wkh Glvfrxqw Udwh
dqg wkh Orpedug Udwh e| 83 es1 Wr vxppdul}h/ rq wkh irxuwhhqwk ri Mdqxdu| zh
revhuyhg d prqhwdu| srolf| vkrfn dulvlqj iurp dq dqwlflsdwhg dfwlrq wkdw glg*w
rffxu/ phdqzkloh rq wkh vhfrqg ri Iheuxdu| wkhuh lv qr vkrfn dv wkh srolf| pryh
kdv ehhq fruuhfwo| dqwlflsdwhg1

Wkh wklug hslvrgh zh vlqjoh rxw rffxuuhg lq Ghfhpehu 4<<4/ zkhq wkh Exq0
ghvedqn wljkwhqhg wkh prqhwdu| srolf|/ udlvlqj rqfh djdlq wkh Glvfrxqw Udwh dqg
wkh Orpedug Udwh e| 83 es1Wkh gdwhv ri wkh Exqghvedqn Frxqflov duh wkh �iwk
dqg wkh qlqhwhhqwk ri Ghfhpehu1 Gxulqj wkh odwwhu phhwlqj wkh Jhupdq Fhqwudo
Edqn vxusulvhg wkh pdunhw fuhdwlqj wkh prqhwdu| srolf| vkrfn/ vr zh revhuyh d
vkrfn dulvlqj iurp dq xqh{shfwhg dfwlrq1

7151 Dq dvvhvvphqw ri rxu phwkrgrorj|1
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Wkh pdlq vwuhqjwk ri rxu phwkrgrorj| lv lwv  h{lelolw| dqg lwv fdsdelolw| wr fds0
wxuh vkrfnv lqghshqghqwo| iurp wkh vshfl�fdwlrq ri d olqhdu dxwr0uhjuhvvlyh prgho1
Rwkhu dssurdfkhv wr ghulyh prqhwdu| vkrfnv lqghshqghqwo| iurp d YDU kdyh ehhq
iroorzhg e| Vnlqqhu dqg ]hwwhoph|hu +4<<9, dqg Uxghexvfk +4<<9,1 Vnlqqhu dqg
]hwwhoph|hu ghulyh d phdvxuh ri xqdqwlflsdwhg prqhwdu| srolf| vkrfnv e| iroorz0
lqj d wzr0vwhs phwkrgrorj|= �uvw/ xvlqj lqirupdwlrq iurp fhqwudo edqn uhsruwv
dqg qhzvsdshuv wkh| frqvwuxfw d olvw ri gd|v rq zklfk prqhwdu| srolf| pryhv
rffxuuhg> vhfrqg/ prqhwdu| srolf| vkrfnv duh lghqwl�hg zlwk wkh fkdqjhv lq wkh
wkuhh0prqwk lqwhuhvw udwh rq wkrvh gd|v1 Wkh pdlq sureohp zlwk wkh lqgh{ vr
rewdlqhg lv wkdw lw fdq rqo| slq grzq vkrfnv dvvrfldwhg wr prqhwdu| srolf| ghfl0
vlrqv uh hfwhg lq vrph dfwlrq rq frqwuroohg yduldeohv/ zkhuhdv vkrfnv dvvrfldwhg
zlwk qr dfwlrq +zkloh vrph dfwlrq zdv h{shfwhg e| wkh pdunhwv, duh qhjohfwhg1
Uxghexvfk ghulyhv prqhwdu| srolf| vkrfnv iru wkh XV fdvh iurp wkh 630Gd| Ihg
ixqgv ixwxuh frqwudfwv/ zklfk kdyh ehhq txrwhg rq wkh Fklfdjr Erdug ri Wudgh
vlqfh Rfwrehu 4<;;/ dqg duh ehwv rq wkh dyhudjh ryhuqljkw ihg ixqgv udwh iru wkh
gholyhu| prqwk/ fruuhvsrqglqj wr wkh yduldeoh lqfoxghg lq wkh ehqfkpdun YDU1
Vkrfnv duh frqvwuxfwhg dv wkh gl�huhqfh ehwzhhq wkh ihghudo ixqgv udwh dw prqwk
| dqg wkh 630gd| ihghudo ixqgv ixwxuh dw prqwk | � �1 Wklv surfhgxuh surgxfhv
vkrfnv/ zklfk duh frpsdudeoh wr wkh uhgxfhg irup lqqrydwlrqv iurp wkh YDU dqg
qrw wr wkh vwuxfwxudo prqhwdu| srolf| vkrfnv/ ehfdxvh vxusulvhv uhodwlyh wr wkh
lqirupdwlrq dydlodeoh dw wkh hqg ri prqwk |� � pd| uh hfw hqgrjhqrxv srolf| uh0
vsrqvhv wr qhzv derxw wkh hfrqrp| wkdw ehfrph dydlodeoh lq wkh frxuvh ri prqwk
|1 Pruhryhu/ vxfk surfhgxuh fdqqrw eh h{whqghg wr rwkhu/ qrq X1V1/ frxqwulhv1

Zh eholhyh wkdw wkh phwkrgrorj| zh hpsor| gholyhuv prqhwdu| srolf| vkrfnv
zklfk duh qrw d�hfwhg e| wkh vdpsoh vhohfwlrq sureohp ri Vnlqqhu dqg ]hwwhoph|hu
+4<<9, dqg zklfk vkrxog eh vwurqjo| grplqdwhg e| h{rjhqrxv prqhwdu| srolf|1
Lq idfw doo wkh lqirupdwlrq rq wkh hqgrjhqrxv sduw ri prqhwdu| srolf| vkrxog eh
lqfrusrudwhg lq pdunhwv* dvvhvvphqw ri wkh whup vwuxfwxuh lpphgldwho| ehiruh wkh
Exqghvedqn Frxqflo phhwlqjv1

Wkh pdlq olplwdwlrq ri rxu dssurdfk lv fdxvhg e| wkh yrodwlolw| ri yhu| vkruw0
whup udwhv qrw uhodwhg wr h{shfwdwlrqv rq prqhwdu| srolf|1 Iljxuh 9 uhsruwv gdlo|
revhuydwlrqv rq wkh ryhu0qljkw udwh dqg wkh zhhno| udwh iru wkh hvwlpdwlrq vdpsoh
shulrg xvhg lq wkh YDU1

Lqvhuw Iljxuh 9 khuh

Zh lpphgldwho| qrwlfh d qxpehu ri eolsv lq wkh vhulhv1 Wkrvh eolsv frxog
eh yhu| gdpdjlqj wr rxu phwkrgrorj| zkhqhyhu wkh| kdsshq rq rffdvlrq ri d
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Exqghvedqn Frxqflo phhwlqj1 Prvw ri wkrvh eolsv duh jhqhudwhg e| edqnv uhvhuyhv
pdqdjhphqw zklfk uxq lqwr d qrq shuihfo| oltxlg pdunhwv/ vxfk dv rq wkh rffdvlrq
ri wkh odvw gd| ri wkh dyhudjh uhvhuyhv pdlqwhqdlqfh shulrg1 Zh pdnh dq h�ruw
wr uhqghu rxu lqihuhqfh urexvw wr eolsv1 Lq idfw/ zh kdyh hvwlpdwhg rxu fxuyhv
vwduwlqj iurp wkh :0gd| udwkhu wkdq wkh ryhuqljkw udwh/ dqg rxu phwkrgrorj|
ri hvwlpdwlrq frqvlghuv wkh lqirupdwlrq frqwdlqhg lq wkh zkroh whup vwuxfwxuh1
Krzhyhu/ zh kdyh uxq d ixuwkhu fkhfn dqg dyrlg wr odeho dv srolf| vkrfnv doo
xqh{shfwhg pryhphqwv lq srolf| udwhv zklfk kdyh glvdsshduhg zlwklq d zhhn diwhu
wkh Frxqflo Phhwlqj1 Vxfk fruuhfwlrq ohg xv wr vlqjoh rxw wzr rxwolhuv lq 4<;;=<
dqg 4<<4=451 Wkh 4<;;=< rxwolhu/ zkrvh ghwhuplqdwlrq lv ghvfulehg lq Iljxuh :/ lv
wkh rqo| rqh ri d uhohydqw pdjqlwxgh1

Lqvhuw Iljxuh : khuh

Lq Iljxuh : zh uhsruw wkh ehkdylrxu ri wkh :0gd|v dqg wkh 40prqwk udwh lq
wkh frxuvh ri Vhswhpehu 4<;;1 Qr srolf| lqwhuyhqwlrq zdv ghflghg lq Vhswhpehu
4<;;/ krzhyhu mxvw ehiruh wkh phhwlqj ri plg Vhswhpehu zh revhuyh dq klnh lq wkh
:0gd| udwh1 Vxfk klnh lv qrw uh hfwhg lq wkh whup vwuxfwxuh iru orqjhu pdwxulwlhv
+zh uhsruw 40prqwk iru uhihuhqfh,1 Wklv klnh zrxog kdyh ehhq odehoohg dv d vkrfn
e| rxu phwkrgrorj|/ krzhyhu/ dv lw lv uhyhuvhg/ zlwklq wkh zhhn diwhu wkh phhwlqj
zh gr qrw frqvlghu wklv hslvrgh dv prqhwdu| srolf| vkrfn1

81 Dq hydoxdwlrq ri wkh vlpxowdqhrxv ihhgedfn ehwzhhq lq0

whuhvw udwhv dqg wkh h{fkdqjh udwh

Kdylqj ghulyhg d gluhfw phdvxuh ri prqhwdu| srolf| vkrfn zh djjuhjdwh lw wr frq0
vwuxfw d prqwko| yduldeoh dqg lqfoxgh lw dv dq h{rjhqrxv yduldeoh lq wkh ehqfkpdun
YDU vshfl�fdwlrq1 Xvlqj wklv h{rjhqrxv yduldeoh lq frpelqdwlrq zlwk d Fkrohvnl
rughulqj zlwk wkh Jhupdq srolf| udwh frplqj odvw/ zh duh deoh wr lghqwli| wkh
vlpxowdqhrxv ihhgedfn ehwzhhq Jhupdq prqhwdu| srolf| dqg wkh h{fkdqjh udwh1
Zh uhdg wkh uhvsrqvh ri h{fkdqjh udwhv wr d prqhwdu| srolf| vkrfn iurp wkh fr0
h!flhqw rq rxu h{rjhqrxv yduldeoh lq wkh htxdwlrq iru wkh h{fkdqjh udwh/ zkloh
wkh uhvsrqvh ri lqwhuhvw udwh wr  xfwxdwlrqv lq wkh h{fkdqjh udwh lv hqgrjhqhl}hg
e| wkh rughulqj fkrvhq1 Pruhryhu/ zh fdq dvvhvv wkh uhodwlrq ehwzhhq YDU0edvhg
prqhwdu| srolf| lqglfdwruv dqg rxu gluhfw phdvxuh ri prqhwdu| srolf| vkrfnv e|
dqdo|vlqj wkh hvwlpdwhg frh!flhqw rq wkh h{rjhqrxv yduldeoh lq wkh htxdwlrq iru
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wkh Jhupdq srolf| udwh1 Rxu hvwlpdwhg vlpxowdqhrxv ihhgedfnv dorqjzlwk lp0
sxovhv uhsrqvhv wr prqhwdu| vkrfnv dqg uhvsrqvhv ri wkh h{fkdqjh udwh wr doo wkh
yduldeohv lqfoxghg lq rxu vshfl�fdwlrq duh uhsruwhg lq Wdeoh 5 dqg Iljxuh ;0<1

Lqvhuw Wdeoh 5 dqg Iljxuh ;0< khuh

Rq wkh vlpxowdqhrxv uhodwlrqv zh gr qrw revhuyh d vljql�fdqw frqwhpsrudqhrxv
ihhgedfn ehwzhhq Jhupdq lqwhuhvw udwhv dqg wkh h{fkdqjh udwh lq dq| gluhfwlrq1
Lq rxu iudphzrun/ wklv lv d whvwdeoh sursrvlwlrq udwkhu wkdq dq dvvxphg lghq0
wl�hg uhvwulfwlrq1 Zh qrwh wkdw rxu phdvxuh ri prqhwdu| srolf| vkrfnv hqwhuv
vljql�fdqwo| lq wkh Jhupdq srolf| udwh htxdwlrq dqg wkdw wkh frqwhpsrudqhrxv
uhvsrqvh ri XV rxwsxw wr Jhupdq prqhwdu| srolf| vkrfnv lv vpdoo exw pdujlqdoo|
vljql�fdqw14 Ryhudoo/ lpsxovh uhvsrqvhv duh qrw gl�huhqw iurp wkrvh rewdlqhg e|
wkh ehqfkpdun vshfl�fdwlrq1 Zh fdq wkhuhiruh frqfoxgh wkdw wkh srwhqwldo vlpxo0
wdqhlw| ehwzhhq h{fkdqjh udwh dqg Jhupdq srolf| udwh lv qrw hpslulfdoo| uhohydqw
dqg wkdw h{solflwo| dgguhvvlqj vxfk vlpxowdqhlw| grhv qrw dgg yh| pxfk wr wkh
h{sodqdwlrq ri wkh sx}}ohv surylghg e| wkh lqfoxvlrq ri wkh frpprglw| sulfh lqgh{
lq wkh ehqfkpdun rshq0hfrqrp| YDU1

8141 Wkh uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg prqhwdu| idfwruv
lq wkh ghwhuplqdwlrq ri h{fkdqjh udwh  xfwxdwlrqv

Zh frqfoxgh rxu dqdo|vlv ri prqhwdu| srolf| lq rshq hfrqrplhv e| orrrnlqj dw wkh
uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg prqhwdu| idfwruv lq wkh ghwhuplqdwlrq
ri h{fkdqjh udwh  xfwxdwlrqv1 Zh gr vr e| orrnlqj dw wkh frqwhpsrudqhrxv ghwhu0
plqdqwv ri h{fkdqjh udwh  xfwxdwlrq lq wkh vwuxfwxudo YDU/ dvvhvvlqj wkh g|qdplf
uhvsrqvhv ri wkh h{fkdqjh udwh wr prqhwdu| dqg pdfur vwuxfwxudo vkrfnv dqg odvwo|
dqdo|}lqj wkh Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri wkh XV groodu2G0Pdun
h{fkdqjh udwh1

Wkh hylghqfh rq wkh vlpxowdqhrxv uhodwlrqvkls ehwzhhq h{fkdqjh0udwh dqg wkh
rwkhu yduldeohv lqfoxghg lq wkh rshq hfrqrp| YDU lv urexvw wr wkh dowhuqdwlyh
vshfl�fdwlrqv frqvlghuhg lq wklv sdshu1

Lqvhuw Wdeoh 6 khuh

4Zh uhsruw lpsxovh uhvsrqvhv edvhg rq uhvwulfwlqj vxfk frh!flhqw wr }hur> uhod{lqj wklv

uhvwulfwlrq grhv qrw d�hfw wkh vkdsh dqg pdjqlwxgh ri lpsxovh uhvsrqvhv1
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Wkh h{fkdqjh udwh lv vljql�fdqwo| frqwhpsrudqhrxvo| d�hfwhg e|  xfwxdwlrqv
lq wkh XV Ihg Ixqg udwh +dq lqfuhdvh lq wkh IHG ixqg jhqhudwhv vlpxowdqhrxv
dssuhfldwlrq ri wkh XV groodu,/ e| rxwswxw  xfwxdwlrqv lq wkh XV +dq lqfuhdvh
lq XV rxwsxw jhqhudwhv d vlpxowdqhrxv dssuhfldwlrq ri wkh groodu, dqg e| sulfh
 xfwxdwlrqv lq Jhupdq| +dq lqfuhdvh lq wkh Jhupdq sulfh ohyho jhqhudwhv d vlpxo0
wdqhrxv dssuhfldwlrq ri wkh groodu,/ wkh  xfwxdwlrqv lq wkh rwkhu yduldeohv gr qrw
d�hfw frqwhpsrudqhrxvo| wkh h{fkdqjh udwh1 Zlwklq rxu iudphzrun/ zh duh deoh
wr lghqwli| wkh vrxufh ri  xfwxdwlrqv lq wkh XV Ihg ixqg udwh/ zklfk lv prqhwdu|
srolf|/ exw qrw wkh vrxufh ri  xfwxdwlrqv lq pdfurhfrqrplf yduldeohv1 Zh qrwh
wkdw wkh pdjqlwxgh ri wkh lpsdfw ri pdfurhfrqrplf yduldeohv lv pxfk kljkhu wkdq
wkdw ri XV prqhwdu| srolf|1

Wkh lpsxovh uhvsrqvh dqdo|vlv uhsruwhg lq Iljxuh 43 uhyhdov wkdw wkh h�hfw
ri prqhwdu| srolf| rq wkh h{fkdqjh udwh lv yhu| vkruw olyhg zkloh ryhu wkh 830
prqwk krul}rq pdfurhfrqrplf idfwruv sod| dq lpsruwdqw uroh/ zlwk vrph idfwruv
ehlqj vljql�fdqw lq wkh �uvw prqwkv iroorzlqj wkh vkrfnv dqg rwkhu slfnlqj xs
vljql�fdqfh odwhu rq1

Wr fruurerudwh wklv hylghqfh/ zh h{dplqh wkh Iruhfdvwlqj Huuru Yduldqfh Gh0
frpsrvlwlrq ri wkh h{fkdqjh udwh e| frqvlghulqj wkh frqwulexwlrq ri wkuhh w|sh
vkrfnv lq h{sodlqlqj wkh yduldqfh ri wkh iruhfdvwlqj huuru ri wkh XV groodu2G1Pdun
h{fkdqjh udwh dw gl�huhqw krul}rqv= rzq vkrfnv/ prqhwdu| srolf| vkrfnv +erwk XV
dqg Jhupdq|, dqg pdfurhfrqrplf vkrfnv +XV lqgxvwuldo surgxfwlrq/ XV sulfhv/
Jhupdq lqgxvwuldo surgxfwlrq/ Jhupdq sulfhv dqg wkh frpprglw| sulfh lqgh{,1
Wkh uhvxowv duh uhsruwhg lq Iljxuh 441

Lqvhuw Iljxuh 44 khuh

Rxu ghfrpsrvlwlrq ri wkh yduldqfh ri wkh iruhfdvwlqj huuru ri wkh h{fkdqjh
udwh vkrzv wkdw wkh frqwulexwlrq ri prqhwdu| idfwru lv frqvwdqwo| qhjoljleoh/ zkloh
wkh yduldqfh ri lqqrydwlrqv lq pdfurhfrqrplf idfwruv kdv dq lqfuhdvlqj lpsruwdqfh
dqg h{sodlqv xs wr kdoi wkh wrwdo yduldqfh ri wkh �iw| shulrg dkhdg iruhfdvwlqj huuru1
Rzq vkrfnv duh grplqdqw ryhu vkruw krul}rqv exw wkhlu lpsruwdqfh ghfuhdvhv dv
wkh lpsruwdqfh ri pdfurhfrqrplf idfwru lqfuhdvhv1

91 Frqfoxvlrqv

Lq wklv sdshu zh dgguhvvhg wkh lvvxh ri wkh srwhqwldo vlpxowdqhlw| ehzwhhq wkh
h{fkdqjh udwh dqg srolf| lqwhuhvw udwhv lq rshq hfrqrp| YDU prghov e| xvlqj

4;



lqirupdwlrq h{wudfwhg iurp �qdqfldo pdunhwv1 E| frqvlghulqj wkh XV0Jhupdq fdvh
zh kdyh ghulyhg d gluhfw phdvxuh ri Jhupdqprqhwdu| srolf| vkrfnv lqghshqghqwo|
iurp wkh YDU/ dqg zh kdyh wkhq gluhfwo| whvwhg wkh h{lvwhqfh ri d vlpxowdqhrxv
ihhgedfn ehwzhhq wkh Jhupdq srolf| udwh dqg wkh G1Pdun2XV groodu h{fkdqjh
udwh1 Rxu dqdo|vlv vkrzv wkdw wkhuh lv qr zlwklq0prqwk vlpxowdqhrxv ihhgedfn
ehwzhhq srolf| udwhv dqg wkh h{fkdqjh udwh1

Zh kdyh dovr hydoxdwhg wkh uhodwlyh lpsruwdqfh ri pdfurhfrqrplf dqg prqh0
wdu| srolf| yduldeohv lq h{sodlqlqj vkruw0whup  xfwxdwlrqv lq wkh qrplqdo h{fkdqjh
udwhv1 Wkh uhvxowv iurp vlpxowdqhrxv ihhgedfnv/ lpsxovh uhvsrqvhv dqg yduldqfh
ghfrpsrvlwlrqv uhyhdo wkdw prqhwdu| idfwruv sod| d yhu| olplwhg gluhfw uroh lq
h{sodlqlqj h{fkdqjh udwh  xfwxdwlrqv/ zklfk duh odujho| ghwhuplqhg e| pdfurhfr0
qrplf idfwruv1
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Uhihuhqfhv

Dplvdqr J1 dqg F1Jldqqlql+4<<9, �Wrslfv lq Vwuxfwxudo YDU Hfrqrphwulfv�
Vsulqjhu0Yhuodj

Edjoldqr I0F/ F1D1 Idyhur+4<<;, �Phdvxulqj Prqhwdu| Srolf| zlwk YDUprg0
hov= dq hydoxdwlrq�/ Hxurshdq Hfrqrplf Uhylhz/ 75/9/ 439<04445

Ehuqdqnh E1V1 dqg D1 Eolqghu +4<<5, �Wkh Ihghudo Ixqgv Udwh dqg wkh fkdq0
qhov ri prqhwdu| wudqvplvvlrq�/ Dphulfdq Hfrqrplf Uhylhz/ ;5/ <340<54

Ehuqdqnh E1V1 dqg L1 Plkry +4<<8, �Phdvxulqj prqhwdu| srolf|�/ QEHU
zrunlqj sdshu q18478

Ehuqdqnh E1V1 dqg L1 Plkry +4<<9, �Zkdw Grhv wkh Exqghvedqn WdujhwB�/
QEHU zrunlqj sdshu q18:97

Ehuqdqnh E1V1 dqg L1Plkry+4<<;, �Wkh oltxlglw| h�hfw dqi orqj0uxq qhxwudo0
lw|�/ QEHU zrunlqj sdshu q1993;

Fdpsehoo M1 +4<<8, �Vrph Ohvvrqv iurp wkh \lhog Fxuyh�/ Mrxuqdo ri Hfr0
qrplf Shuvshfwlyhv/ </ 6/ 45<0485

Fkulvwldqr O1M1 dqg P1 Hlfkhqedxp +4<<5, �Oltxlglw| H�hfwv dqg wkh Prqh0
wdu| Wudqvplvvlrq Phfkdqlvp�/ Dphulfdq Hfrqrplf Uhylhz/ ;5/ 5/ 6790686

Fkulvwldqr O1M1/ P1 Hlfkhqedxp dqg F1O1 Hydqv +4<<9d, �Wkh H�hfwv ri Prq0
hwdu| Srolf| Vkrfnv= Hylghqfh iurp wkh Iorz ri Ixqgv�/ Uhylhz ri Hfrqrplfv
dqg Vwdwlvwlfv/ :;/ 49067

Fkulvwldqr O1M1/ P1 Hlfkhqedxp dqg F1O1 Hydqv +4<<9e, �Prqhwdu| Srolf|
Vkrfnv dqg wkhlu Frqvhtxhqfhv= Wkhru| dqg Hylghqfh�/ sdshu suhvhqwhg dw LVRP
4<<9

Fkulvwdqr O1M1/ P1Hlfkhqedxp dqg F1Hydqv +4<<;, �Prqhwdu| Srolf| vkrfnv=
zkdw kdyh zh ohduqhg dqg wr zkdw hqgB� QEHU zrunlqj sdshu 9733

Fodulgd U1 dqg M1Jdol +4<<7, �Vrxufhv ri uhdo h{fkdqjh udwh  xfwxdwlrqv= krz
lpsruwdqw duh qrplqdo vkrfnv B� Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf
Srolf| 74=4089

Fodulgd U1 dqg P1Jhuwohu+4<<9, �Krz wkh Exqghvedqn frqgxfwv prqhwdu|
srolf|�/ QEHU zrunlqj sdshu 88;4

Fxvkpdq G1R1dqg W1]kd+4<<:, �Lghqwli|lqj prqhwdu| srolf| lq d vpdoo rshq
hfrqrp| xqghu  h{leoh h{fkdqjh udwhv� Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 6</ 7660
77;

Grruqln M1 dqg G1I1 Khqgu| +4<<9, SfILPO= Lqwhudfwlyh hfrqrphwulf prg0
hoolqj ri g|qdplf v|vwhp/ Lqwhuqdwlrqdo Wkrpsvrq Sxeolvklqj/ Orqgrq
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Hlfkhqedxp P1 dqg F1Hydqv +4<<8, �Vrph Hpslulfdo Hylghqfh rq wkh hi0
ihfwv ri prqhwdu| srolf| rq uhdo h{fkdqjh udwhv� Txduwhuo| Mrxuqdo ri Hfrqrplfv/
443=<:80433<

Iduphu U1H1D1 +4<<:, �Prqh| lq d Uhdo Exvlqhvv F|foh Prgho�/ plphr/ Ghsw1
ri Hfrqrplfv/ XFOD

Idxvw M1 dqg H1P1Ohhshu+4<<:, �Zkhq gr orqj uxq lghqwli|lqj uhvwufwlrqv jlyh
uholdeoh uhvxowvB1� Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 48/ 6/ 6780686

Idxvw M1 dqg F1K1Zklwhpdq+4<<:, �Jhqhudo0wr0Vshfl�f surfhgxuhv iru �wwlqj d
gdwd0dgplvvleoh/ wkhru| lqvsluhg/ frqjuxhqw/ sduvlprqlrxv/ hqfrpsdvvlqj/ zhdno|
h{rjhqrxv/ lghqwl�hg/ vwuxfxwudo prgho wr wkh GJS= D wudqvodwlrq dqg fulwltxh1�
Erdug ri Jryhuqruv ri wkh Ihghudo V|vwhp/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu
8:9

Idyhur F1D1/ P1 Sl�hul dqg I1 Ldfrqh +4<<9, �Prqhwdu| Srolf|/ Iruzdug Udwhv
dqg Orqj Udwhv= Grhv Jhupdq| Gl�hu iurp wkh Xqlwhg VwdwhvB�/ FHSU Glvfxv0
vlrq Sdshu q14789

Jrrgiulhqg P1 dqg U1Nlqj +4<<:, �Wkh Qhzfodvlfdo V|qwkhvlv dqg wkh Uroh
ri Prqhwdu| Srolf|�/ sdshu suhvhqwhg dw wkh 45wk QEHU Dqqxdo Pdfurhfrqrplf
Frqihuhqfh

Jrugrq G1 dqg Ohhshu H1P1 +4<<7, �Wkh G|qdplf Lpsdfwv ri Prqhwdu| Sro0
lf|= dq H{huflvh lq Whqwdwlyh Lghqwl�fdwlrq�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 435/
455;0457:

Julool Y1 dqg Urxelql Q1+4<<9, �Oltxlglw| dqg H{fkdqjh Udwhv= Sx}}olqj Hy0
lghqfh iurp wkh J0: Frxqwulhv�/ plphr/ \doh Xqlyhuvlw|

Julool Y1 dqg Urxelql Y1+4<<9, �Oltxlglw| Prghov lq Rshq Hfrqrplhv= Wkhru|
dqg Hpslulfdo Hylghqfh� Hxurshdq Hfrqrplf Uhylhz/ 7/ ;7:0;8<

Khqgu| G1I1 +4<<9, G|qdplf Hfrqrphwulfv/ R{irug Xqlyhuvlw| Suhvv/ R{irug
Nlp V1 dqg Q1Urxelql+4<<:, �Oltxlglw| dqg H{fkdqjh Udwhv lq wkh J0: Frxq0

wulhv= Hylghqfh iurp lghqwl�hg YDUv�/ plphr
Oxfdv U1H1 Mu1 +4<:5, �H{shfwdwlrqv dqg wkh Qhxwudolw| ri Prqh|�/ Mrxuqdo

ri Hfrqrplf Wkhru|/ 7/ Dsulo/ 4360457
Oxfdv U1H1 Mu1 +4<:9, �Hfrqrphwulf Srolf| Hydoxdwlrq= D Fulwltxh�/ lq N1

Euxqqhu dqg D1 Phow}hu +hgv1, Wkh Skloolsv fxuyh dqg oderu pdunhwv/ Dpvwhugdp/
Qruwk0Kroodqg

Ohhshu H1P1/ F1D1 Vlpv dqg W1 ]kd +4<<9, �Zkdw grhv prqhwdu| srolf| grB�/
dydlodeoh dw iws=22iws1hfrq1|doh1hgx2sxe2vlpv2psrolf|

Pf Fdooxp E1+4<<7, �D uhfrqvlghudwlrq ri wkh xqfryhuhg lqwhuhvw sdulw| uhod0
wlrqvkls�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 66=4380465
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Qhovrq F1U1 dqg D1I1 Vlhjho +4<;:, �Sduvlprqlrxv prghoolqj ri |lhog fxuyhv�/
Mrxuqdo ri Exvlqhvv/ 93/ 7:607;<

Revwihog P1 dqg N1Urjr�+4<<9, �Irxqgdwlrqv ri Lqwhuqdwlrqdo Hfrqrplfv�/
PLW Suhvv/ Fdpeulgjh

Uxghexvfk J1G1 +4<<9, �Gr Phdvxuhv ri Prqhwdu| Srolf| lq d YDU Pdnh
VhqvhB�/ Whpl gl Glvfxvvlrqh q159</ Edqn ri Lwdo|

Vfkodjhqkdxi G1H1/ Zudvh M1P1+4<<8, �Oltxlglw| dqg Uhdo Dfwlylw| lq d vlpsoh
rshq hfrqrp| prgho� Mrxuqdo ri Prqhwdu| Hfrqrplfv 68=7640794

Vlpv F1D1 +4<;3, �Pdfurhfrqrplfv dqg Uhdolw|�/ Hfrqrphwulfd/ 7;/ 407;
Vlpv F1D1+4<;3, �Frpsdulvrq ri lqwhuzdu dqg srvwzdu exvlqhvv f|fohv= prq0

hwdulvp uhfrqvlghuhg�/ Dphulfdq Hfrqrplf Uhylhz/ Pd|/ 583058:
Vlpv F1D1 +4<<5, �Lqwhusuhwlqj wkh Pdfurhfrqrplf Wlph0Vhulhv Idfwv= wkh

H�hfwv ri Prqhwdu| Srolf|�/ Hxurshdq Hfrqrplf Uhylhz/ 69/ <:804344
Vlpv F1D1/ M1 K1 Vwrfn dqg P1Zdwvrq +4<<3, �Lqihuhqfh lq olqhdu wlph0vhulhv

prghov zlwk vrph xqlw urrwv�/ Hfrqrphwulfd/ 8;/ 4460477
Vlpv F1D1 dqg Wdr ]kd +4<<9, �Grhv Prqhwdu| Srolf| Jhqhudwh Uhfhvvlrqv

B�/ plphr/ dydlodeoh dw iws=22iws1hfrq1|doh1hgx2sxe2vlpv2psrolf|
Vnlqqhu W1 dqg M1 ]hwwhoph|hu +4<<9, �Lghqwl�fdwlrq dqg h�hfwv ri prqhwdu|

srolf| vkrfnv= dq dowhuqdwlyh dssurdfk�/ plphr/ PLW/ vhswhpehu
Vphwv I1+4<<9, �Phdvxulqj Prqhwdu| Srolf| lq wkh J: frxqwulhv= lqwhuhvw

udwhv yhuvxv h{fkdqjh udwhv� sdshu suhvhqwhg dw FHSU0Edqfd g*Lwdold zrunvkrs rq
�Prgho Vshfl�fdwlrq/ Lghqwl�fdwlrq dqg Hvwlpdwlrq lq Hpslulfdo Pdfurhfrqrplfv

Vphwv I1+4<<:, �Phdvxulqj Prqhwdu| Srolf| Vkrfnv lq Iudqfh/ Jhupdq| dqg
Lwdo|= wkh uroh ri wkh h{fkdqjh udwh� ELV zrunlqj sdshu qr175

Vrghuolqg S dqg Vyhqvvrq O1H1R1+4<<:, �Qhz whfkltxhv wr h{wudfw pdunhw
h{shfwdwlrqv iurp �qdqfldo lqvwuxphqwv� Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 73/
6;6075

Vwurqjlq V1 +4<<8, �Wkh lghqwl�fdwlrq ri prqhwdu| srolf| glvwxuedqfhv1 H{0
sodlqlqj wkh oltxlglw| sx}}oh�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 68/ 79607<:

Vyhqvvrq O1H1R1 +4<<7, �Hvwlpdwlqj dqg lqwhusuhwlqj iruzdug lqwhuhvw udwhv=
Vzhghq 4<<504<<7�/ FHSU Glvfxvvlrq Sdshu q14384

Xkolj K1+4<<:, �Zkdw duh wkh h�hfwv ri prqhwdu| srolf| B Uhvxowv iurp dq dj0
qrvwlf lghqwl�fdwlrq surfhgxuh1 kwws=22fzlv1nxe1qo2�ihz82fhqwhu2vwd�2xkolj2krph1kwp
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Wdeoh 4 = Wkh Ehqfkpdun YDU lq rshq hfrqrp|
Wkh hvwlpdwhg YDU prgho lv=
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FFFFFFFFFFFFFD

zkhuh � lv d +hljkw0glphqvlrqdo, orzhu0wuldqjxodu pdwul{ ri frh!flhqwv1 Wkh
vdpsoh shulrg lv 4<;6+4,04<<:+44,1

Hvwlpdwhg hohphqwv ri pdwul{ � =
@2� @�� @�2 @e� @e2 @e� @D�

frh�1 03186: 031367 03133; 0;195< 0415:< 06:15;; 0315<3
+v1h1, +315838, +313594, +3133:;, +6159:5, +31<:9;, +<17:;;, +3154;6,

@D2 @D� @De @S� @S2 @S� @Se
frh�1 3153< 031:: 031335 031364 031347 03144; 31334
+v1h1, +313976, +3197;4, +31338, +313684, +313439, +314375, +31333;,

@SD @.� @.2 @.� @.e @.D @.S
frh�1 3133; 51::6 31937 :1:59 031364 0519; ;1445
+v1h1, +313455, +61377:, +31<54:, +<13764, +3139<9, +41386<, +918:5,

@H� @H2 @H� @He @HD @HS @H.
frh�1 041554 31486 3165; 031356 03136: 0518: 03133<
+v1h1, +3169::, +314445, +413<4;, +3133;7, +3145<6, +31:<86, +3133<5,

Hvwlpdwhg hohphqwv ri pdwul{ � =
K�� K22 K�� Kee KDD KSS K.. KHH

frh�1 31337 31347 31334 314:; 31345 31335 31495 3134<
+v1h1, +313335, +31333:, +313334, +3133<9, +31335, +313334, +3133;:, +313343,

�S6 lv wkh orj ri frpprglw| sulfh lqgh{ lq XV grooduv/ t L7 lv wkh orj ri X1V1
lqgxvwuldo surgxfwlrq/ �L7 lv wkh orj ri X1V1 Frqvxphu Sulfh Lqgh{/ t C.- lv wkh
orj ri Jhupdq lqgxvwuldo surgxfwlrq/ �C.- lv wkh orj ri Jhupdq Frqvxphu Sulfh
Lqgh{/ 88 lv wkh X1V1 h�hfwlyh ihghudo ixqgv udwh/ -C.- lv wkh Jhupdq fdoo prqh|
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udwh/ e lv wkh orj ri wkh X1V1 groodu2GhxwvfkhPdun h{fkdqjh udwh +xqlw ri G1Pdun
iru rqh XV groodu,1 Doo gdwd duh wdnhq iurp Gdwdvwuhdp1
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Wdeoh 5= Wkh YDU zlwk d h{rjhqrxv phdvxuh ri Jhupdq prqh0
wdu| srolf| vkrfnv

Wkh hvwlpdwhg YDU prgho lv=
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zkhuh � lv d +hljkw0glphqvlrqdo, orzhu0wuldqjxodu pdwul{ ri frh!flhqwv1 Wkh
vdpsoh shulrg lv 4<;6+4,04<<:+44,1

Hvwlpdwhg hohphqwv ri pdwul{ � =
@2� @�� @�2 @e� @e2 @e� @D�

frh�1 0317; 031358 03133: 0;1<<: 04163: 06:1;35 031666
+v1h1, +3158;, +31359:, +3133:;, +61684:, +31<::<, +<18643, +31556;,

@D2 @D� @De @S� @S2 @S� @Se
frh�1 31538 031;66 031335 031369 031348 031459 31334
+v1h1, +313976, +319845, +31338, +313694, +313439, +31437<, +31333;,

@SD @.� @.2 @.� @.e @.D @.S
frh�1 3133; 041688 3147; 3148 031355 031378 05176<
+v1h1, +313455, +316:8, +314438, +413<4, +3133;6, +314597, +31:;:6,

@H� @H2 @H� @He @HD @HS @H.
frh� 417< 31765 71;:5 031348 0517<7 <1:9: 0316;<
+v1h1, +614;<5, +31<438, +;1<797, 3139<; 41369< 91966 319567

Hvwlpdwhg hohphqwv ri yhfwru } =
}� }2 }� }e }D }S }. }H

frh�1 03133: 031343 0313346 0313;<5 05149H038 31335< 3133;7 3155<:

+v1h1, +31335, +3133;, +31333;, +314479, +313344, +3133:3, +31345:, +313<:7,

Hvwlpdwhg hohphqwv ri pdwul{ E=
K
��

K
22

K
��

K
ee

K
DD

K
SS

K
..

K
HH

frh�1 31337 31347 31334 314:; 31345 31335 3134< 3148<

+v1h1, +313335, +31333:, +313334, +3133<9, +313339, +313334, +313343, +3133;8,
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Wdeoh 6= Wkh vlpxowdqhrxv h�hfw ri pdfurhfrqrplf dqg prqhwdu|
vkrfnv rq wkh h{fkdqjh udwh

Vlpxowdqhrxv ihhgedfn iurp yduldeohv lq wkh YDU dqg wkh h{fkdqjh udwh +h,
t L7 �S6 �L7 88 t C.- �C.- -C.-

PRGHO 4 frh� 04155 3148 3166 031356 03136: 0518: 03133<
+v1h1, +316:, +3144, +413<, +3133;, +3145<, +31:<, +3133<,

PRGHO 5 frh� 04169 3148 3148 031355 031378 05177 3133;
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Iljxuh 4= Wkh yduldeohv xvhg lq rxu hpslulfdo dqdo|vlv
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lqgh{ lq XV grooduv/�L7 lv wkh orj ri X1V1 Frqvxphu Sulfh Lqgh{/ t C.-lv wkh orj ri

Jhupdq lqgxvwuldo surgxfwlrq/ �C.- lv wkh orj ri Jhupdq Frqvxphu Sulfh Lqgh{/ II
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Iljxuh 5= Lpsxovh uhvsrqvhv wr XV prqhwdu| srolf| vkrfn lq wkh
ehqfkpdun YDU
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Iljxuh 6= Lpsxovh uhvsrqvhv wr Jhupdq prqhwdu| srolf| vkrfn lq
wkh ehqfkpdun YDU
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Iljxuh 7

4.5

5.0

5.5

6.0

6.5

7.0

11/30/93 10/31/95 9/30/97 8/31/99 7/31/01 7/01/03

OBSERVED SPOTYW SPOTYO

Hvwlpdwhg vsrw0udwh fxuyhv rq wkh 632442<6 zlwk+VSRW\R, dqg
zlwkrxw+VSRW\Z, wkh ryhuqljkw udwh

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

11/30/93 10/31/95 9/30/97 8/31/99 7/31/01 7/01/03

IFOY IFW

Hvwlpdwhg iruzdug0udwh fxuyhv rq wkh 632442<6 zlwk+LIR\, dqg zlwkrxw+LIZ,
wkh ryhuqljkw udwh

63



Iljxuh 8= Prqhwdu| srolf| lqwhuyhqwlrqv dqg vkruw0whup lqwhuhvw
udwhv lq Jhupdq|1
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Iljxuh 9
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Iljxuh := Wkh Jhupdq :0gd|v dqg rqh0prqwk udwh lq Vhswhpehu
4<;;
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Iljxuh ;= Lpsxovh uhvsrqvhv wr d XV prqhwdu| srolf| vkrfn lq
rxu YDU zlwk dq h{rjhqrxv phdvxuh ri Jhupdq prqhwdu| srolf|
vkrfnv

+gdvkhg olqhv = 9;( lqwhuydo frq�ghqfh edqgv,
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Iljxuh <= Lpsxovh uhvsrqvhv wr d Jhupdq prqhwdu| srolf| vkrfn
lq rxu YDU zlwk dq h{rjhqrxv phdvxuh ri Jhupdq prqhwdu| srolf|
vkrfnv

+gdvkhg olqhv = 9;( lqwhuydo frq�ghqfh edqgv,
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Iljxuh 43= Uhvsrqvhv ri wkh G1Pdun2XV groodu h{fkdqjh udwh wr
vwuxfwxudo vkrfnv lq d YDU zlwk dq h{rjhqrxv phdvxuh ri Jhupdq
prqhwdu| srolf|

+gdvkhg olqhv = 9;( lqwhuydo frq�ghqfh edqgv,
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Iljxuh 44= Iruhfdvwlqj Huuru Yduldqfh Ghfrpsrvlwlrq ri wkh +orj
ri, XV Groodu2G1Pdun h{fkdqjh udwh
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MONEY MACRO LUSDM

PRQH\ lv wkh frpsrqhqw dwwulexwdeoh wr prqhwdu| vkrfnv +XV dqg Jhupdq|
prqhwdu| srolf| vkrfnv,

PDFUR lv wkh frpsrqhqw dwwulexwdeoh wr pdfurhfrqrplf vkrfnv +XV lqgxv0
wuldo surgxfwlrq dqg FSL/ Jhupdq Lqgxvwuldo surgxfwlrq dqg FSL,

OXVGP lv wkh frpsrqhqw dwwulexwdeoh wr rzq vkrfnv/ ruwkrjrqdo wr wkh
PRQH\ dqg PDFUR vkrfnv
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