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Zdoudvldq dqg Pduvkdooldq vwdelolw|= Dq dssolfdwlrq
wr wkh Dxvwudoldq slj lqgxvwu|W

Wlp Sxufhoo
Ghsduwphqw ri Hfrqrplfv

Urgqh| Ehdug
Ghsduwphqw ri Hfrqrplfv

Vwxduw PfGrqdog
Ghsduwphqw ri Pdwkhpdwlfv

Xqlyhuvlw| ri Txhhqvodqg
Vw1 Oxfld 73:5

Dxvwudold

4< Mdqxdu| 4<<<

Devwudfw

Wkh Joredo Fruuhvsrqghqfh Sulqflsoh ri Vdpxhovrq vwdwhv wkdw joredo frp0
sdudwlyh vwdwlf uhvxowv krog hyhq lq wkh devhqfh ri dq lqlwldo vwdeoh htxloleulxp1
Wklv sulqflsoh kdv ehhq dssolhg lq uhfhqw vwxglhv ri lqwhuqdwlrqdo wudgh zlwk
yduldeoh uhwxuqv wr vfdoh wr uhvroyh sdudgr{lfdo uhvxowv zlwk uhvshfw wr wkh U|0
ef}|qvnl dqg Vwroshu0Vdpxhovrq wkhruhpv1 Wdnd|dpd dqg Lgh kdyh vkrzq wkdw
wkh sulqflsoh pd| rqo| dsso| li wkh lqlwldo htxloleulxp lv Pduvkdooldq vwdeoh1 Wklv
kdv lpsolfdwlrqv iru hfrqrplf iruhfdvwlqj/ lq wkdw iruhfdvwv ri sulfhv dqg txdq0
wlwlhv pd| rqo| eh ydolg lq wkh suhvhqfh ri Pduvkdooldq vwdelolw|1 Zh hvwlpdwh
d Yhfwru Huuru Fruuhfwlrq Prgho ri wkh Dxvwudoldq slj lqgxvwu| dqg h{dplqh
wkh vwdelolw| ri wkh prgho lq erwk wkh Zdoudvldq dqg Pduvkdooldq vhqvh1 Zh
�qg wkdw sulru wr wkh lqwurgxfwlrq ri lpsruwv lq 4<<3 wkh idup jdwh pdunhw zdv
fkdudfwhulvhg e| erwk Zdoudvldq dqg Pduvkdooldq vwdelolw| dqg diwhu 4<<3 lw zdv
xqvwdeoh lq erwk vhqvhv1 Wklv vxjjhvwv wkdw pdunhw iruhfdvwv vlqfh 4<<3 qhhg wr
eh ylhzhg zlwk pruh wkdq wkh xvxdo fdxwlrq1

Nh|zrugv= Pduvkdooldq dqg Zdoudvldq Vwdelolw|/ Yhfwru Huuru Fru0
uhfwlrq Prghov/ Lpsxovh Uhvsrqvh Ixqfwlrqv/ Vshhg ri Dgmxvwphqw/
Slj Lqgxvwu|1

MHO Fodvvl�fdwlrq= F65/ F86/ F95/ I4:/ T4:

WSdshu suhvhqwhg dw wkh 76o_ Dqqxdo Dxvwudoldq Djulfxowxudo dqg Uhvrxufh Hfrqrplfv Vrflhw|
Frqihuhqfh1 Fkulvwfkxufk/ Qhz ]hdodqg1 53055 Mdqxdu| 4<<<1



41 Lqwurgxfwlrq

Lq d vhulhv ri uhfhqw sdshuv Lgh dqg Wdnd|dpd ^46`/ ^47`/ ^48`/ ^49` glvfxvv wkh lpsol0
fdwlrqv iru wkh vwdelolw| ri pdunhw htxloleulxp lq lqwhuqdwlrqdo wudgh prghov fkdudf0
whulvhg e| shuihfwo| preloh idfwruv exw lqfrusrudwlqj idfwru pdunhw glvwruwlrqv dqg
yduldeoh uhwxuqv wr vfdoh1 Wkhvh vwxglhv uho| khdylo| rq wkh joredo fruuhvsrqghqfh
sulqflsoh ri Vdpxhovrq ^6:`/ zklfk vwdwhv wkdw lq d frpsdudwlyh vwdwlf vhwwlqj/ hyhq
li wkh lqlwldo htxloleulxp lv xqvwdeoh/ wkh uhvxowdqw htxloleulxp zloo eh vwdeoh1 Krz0
hyhu/ lq wkh suhvhqfh ri idfwru pdunhw glvwruwlrqv/ lpshuihfw frpshwlwlrq dqg vfdoh
hfrqrplhv wkh joredo fruuhvsrqghqfh sulqflsoh grhv qrw lq jhqhudo krog 0 uhvxowlqj
lq dssduhqwo| shuyhuvh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl h�hfwv gxh wr wkh lqvwd0
elolw| ri pdunhw htxloleulxp1 Lq rughu wr uhvroyh wkhvh gl!fxowlhv Lgh dqg Wdnd|dpd
vkrz wkdw doo rqh qhhgv wr gr lv hvwdeolvk wkdw wkh pdunhw htxloleulxp lv Pduvkdooldq
vwdeoh1 Li wkh pdunhw lv Pduvkdooldq vwdeoh wkhq Vdpxhovrq*v joredo fruuhvsrqghqfh
sulqflsoh dssolhv/ hyhq li wkh pdunhw lv Zdoudvldq xqvwdeoh1 Li krzhyhu wkh pdunhw lv
qrw Pduvkdooldq vwdeoh wkhq wkh joredo fruuhvsrqghqfh sulqflsoh qr orqjhu krogv dqg
frpsdudwlyh vwdwlf dqdo|vlv lv qr orqjhu ydolg1

Wklv lq wxuq kdv lpsolfdwlrqv iru plfurhfrqrplf uhirup dqg wudgh ghuhjxodwlrq lq
djulfxowxudo pdunhwv1 Wkhuh kdv ehhq uhfhqw ghedwh rq wkh uhodwlyh sur*v dqg frq*v
ri wudgh olehudolvdwlrq zlwk uhvshfw wr wkh Dxvwudoldq slj lqgxvwu|1 Wkh dujxphqw iru
olehudolvdwlrq kdv ehhq edvhg rq wkh jdlqv iurp wudgh dujxphqw/ lq wkdw wkh uhgxfwlrq
lq wudgdeoh frpprglw| sulfhv zloo ohdg wr d uhgxfwlrq lq frqvxphu sulfhv dqg wkxv
dq lqfuhdvh lq frqvxphu zhoiduh1 Wkh uhdoorfdwlrq ri idfwruv iurp wkh suhylrxvo|
surwhfwhg grphvwlf lqgxvwu| wr pruh h!flhqw lqgxvwulhv zloo uhvxow lq dq lqfuhdvh lq
wkrvh lqgxvwulhv rxwsxw dqg d fruuhvsrqglqj vkliw lq wkh surgxfwlrq srvvlelolw| iurqwlhu1

Jhqhudo htxloleulxp dqdo|vlv ri wudgh uhirup kdv kljkoljkwhg wkh jdlqv iurp wudgh
edvhg rq prghov fkdudfwhulvhg e| frqvwdqw uhwxuqv wr vfdoh dqg shuihfw frpshwlwlrq
+Vhh iru h{dpsoh ^6;`,1 Hyhq lq wkh suhvhqfh ri lpshuihfw frpshwlwlrq dqg yduldeoh
uhwxuqv wr vfdoh jdlqv iurp wudgh pd| eh srvvleoh +exw qrw fhuwdlq, ^55`/ ^53`1 Wkh
vljql�fdqfh ri wkh zrun ri Lgh dqg Wdnd|dpd lv wkdw wkhvh uhvxowv duh edvhg rq wkh
dvvxpswlrq ri Pduvkdooldq vwdelolw|/ hyhq lq wkh suhvhqfh ri Zdoudvldq lqvwdelolw|1

Hpslulfdoo|/ wkhuh lv hylghqfh wr vxjjhvw wkdw doo uhdo v|vwhpv duh lq idfw Pdu0
vkdoo vwdeoh dqg Qhdu| ^57/ 58` vkrzv wkdw wkh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl
sdudgr{hv duh qhyhu revhuyhg lq uhdolw|1 Wklv uhvxow dsshduv wr krog lq d orqj0uxq
htxloleulxp vhwwlqj exw lq wkh suhvhqfh ri vwuxfwxudo fkdqjh wkhuh lv d txhvwlrq ri
zkhwkhu wkh vkruw0wr0phglxp0uxq htxloleulxp lv lq idfw Pduvkdooldq vwdeoh dqg frq0
vhtxhqwo| zkhwkhu wkh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl h�hfwv duh shuyhuvh1

Dv vwdwhg deryh/ wklv jdlq iurp wudgh h�hfw lv frqwlqjhqw rq wkh xqghuo|lqj htxlole0
ulxp ehlqj Pduvkdooldq vwdeoh1 Lw lv ri lqwhuhvw/ wkhuhiruh/ wr vhh li wkh pdunhwv xqghu
h{dplqdwlrq duh lq idfw fkdudfwhulvhg e| Pduvkdooldq dqg2ru Zdoudvldq vwdelolw|1 Lq
wklv sdshu zh h{dplqh wklv txhvwlrq xvlqj gdwd iurp wkh Dxvwudoldq slj lqgxvwu|1

Lq vhfwlrq 5 zh glvfxvv wkh gl�huhqfh ehwzhhq Zdoudvldq dqg Pduvkdooldq vwdelolw|
ehiruh uhfrqflolqj wkh frpsdudwlyh vwdwlf qrwlrq ri pdunhw htxloleulxp dqg lwv dvvrfl0
dwhg vwdelolw| zlwk wkh vwdelolw| ri hfrqrphwulf v|vwhpv lq vhfwlrq 61 Zh wkhq frqgxfw
dq hfrqrphwulf dqdo|vlv ri wkh vwdelolw| ri wkh Dxvwudoldq slj lqgxvwu| lq vhfwlrq 71
Zh frqfoxgh lq vhfwlrq 81

5



51 Edfnjurxqg rq Zdoudvldq dqg Pduvkdooldq Vwdelolw|

Wkh klvwru| ri Zdoudvldq dqg Pduvkdooldq vwdelolw| lv iudxjkw zlwk gl!fxowlhv/ huuruv
dqg frqixvlrq1 Wkh wh{werrn/ ru frqwhpsrudu|/ gh�qlwlrq ri wkh gl�huhqfh ehwzhhq
wkh wzr vwdelolw| frqfhswv glvwlqjxlvkhv wkhp lq whupv ri zkhwkhu wkh dgmxvwphqw
+wåwrqqhphqw, surfhvv lv gh�qhg lq whupv ri sulfh +Zdoudv, ru txdqwlw| +Pduvkdoo,1
Wklv lv/ krzhyhu/ qrw wkh zkroh vwru|1

Qhzpdq ^67/ s1 43:` kdv vwdwhg wkh gl�huhqfh ehwzhhq Zdoudvldq dqg Pduvkdooldq
vwdelolw|/ dqg wkh frqixvlrq dulvlqj lq wkh plqgv ri vrph Qhrfodvvlfdo dxwkruv frqfhuq0
lqj wkh lqwhuuhodwlrqvkls ehwzhhq wkh wzr frqfhswv/ pd| eh dwwulexwhg wr wkh idloxuh
ri Qhrfodvvlfdo hfrqrplvwv wr dssursuldwho| glvwlqjxlvk ehwzhhq h{fkdqjh dqg sur0
gxfwlrq lq wkh vdph fohdu zd| wkdw fodvvlfdo hfrqrplvwv kdg grqh> Zdoudvldq vwdelolw|
lv dvvrfldwhg zlwk wkh wkhru| ri sxuh h{fkdqjh dqg Pduvkdooldq vwdelolw| lv dvvrfldwhg
zlwk wkh wkhru| ri surgxfwlrq1

D jrrg h{srvlwlrq ri wkh frqwhpsrudu| ylhz lv surylghg e| Wdnd|dpd ^66`1 Wdnd|dpd
vkrzv wkdw wkh vwdelolw| ri d pdunhw fdq eh h{suhvvhg lq hlwkhu sulfh ru txdqwlw| gh0
shqghqw irup

�R ' & d( ER E|��3 7 ER E|��o

�̂ ' �& d( E^ E|��3 7 E^ E|��o

zkhuh �R  _R
_|
/ wkh h{fhvv ghpdqg lv jlyhq e| ( ER E|�� 3 7 ER E|�� c dqg & : f lv wkh

vshhg ri dgmxvwphqw ri wkh pdunhw> vlploduo| iru wkh txdqwlw| ghshqghqw irup ^66/
s1 5<:`41 Wkhvh wzr vwdelolw| frqfhswv +sulfh yhuvxv txdqwlw| ghshqghqw, kdyh ehhq
vhhq lq wkh olwhudwxuh dv uhihuulqj wr Zdoudvldq dqg Pduvkdooldq vwdelolw| uhvshfwlyho|1
Krzhyhu/ dv Qhzpdq ^67` srlqwv rxw/ Zdoudvldq vwdelolw| uhihuv wr wkh vwdelolw| ri
wkh h{fkdqjh surfhvv 0 dq lqvwdqwdqhrxv/ wåwrqqhphqw surfhvv 0 zkhuhdv Pduvkdooldq
vwdelolw| uhihuv wr wkh vwdelolw| ri wkh surgxfwlrq surfhvv 0 d vkruw0uxq surfhvv1 Dv
vxfk/ wkh wzr phdvxuhv ri vwdelolw| fdqqrw eh frpsduhg lq wkh vdph glphqvlrq1 Wkhvh
ylhzv pd| eh vxppdulvhg lq Wdeoh 5141

Wdeoh 514= Dowhuqdwlyh frqfhswv ri vwdelolw|
Pduvkdooldq Zdoudvldq

Ruljlqdo ylhz Vkruw0Uxq wåwrqqhphqw
Frqwhpsrudu| ylhz Txdqwlw| Sulfh

Wdnd|dpd jrhv ixuwkhu ^66`/ dqg vxjjhvwv wkdw erwk Zdoudv dqg Pduvkdoo uhdolvhg
wkh wlph vfdoh gl�huhqfh ehwzhhq surgxfwlrq dqg h{fkdqjh dqg erwk txdqwlw| dqg
sulfh dgmxvwhg vlpxowdqhrxvo| lq wkh wzr surfhvvhv1 Wkdw lv/ lq wkh Pduvkdooldq ylhz
ri surgxfwlrq wkhuh zdv d frqyhujhqfh ri erwk sulfhv dqg txdqwlwlhv wr wkh pdunhw
htxloleulxp lq wkh vkruw uxq ^56/ ss1 678/67:` dqg lq wkh Zdoudvldq ylhz ri h{fkdqjh
wkhuh zdv d frqyhujhqfh ri erwk sulfhv dqg txdqwlwlhv wr wkh pdunhw htxloleulxp yld
d wåwrqqhphqw surfhvv ^6</ s1 837`1

Wdnd|dpd ^66` glvfxvvhv wkh wåwrqqhphqw surfhvv dv hqylvdjhg e| Zdoudv lq wkdw
wkh surfhvv lv vhhq dv dq dgmxvwphqw lq sulfhv ehwzhhq ex|huv dqg vhoohuv ehiruh dq|
dfwxdo wudgh kdv wdnhq sodfh1 Wkh wåwrqqhphqw surfhvv fdq eh ylhzhg dv vlpxowd0
qhrxv ru vxffhvvlyh ehwzhhq pdunhwv1 Zdoudv hqylvdjhg wkh vxffhvvlyh fdvh zkhuh

4Qrwh wkh txdqwlw| ghshqghqw irup uhdoo| lqyroyhv dq dexvh ri qrwdwlrq dv (E^� uhdoo| lv wkh
lqyhuvh ixqfwlrq ri (ER� dqg vlploduo| iru 7E��1
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sulfhv zhuh dgmxvwhg rqh pdunhw dw d wlph xqwlo doo pdunhwv zhuh lq htxloleulxp1 Li
wkh pdunhwv frqyhujh wr htxloleulxp wkhq wkh wåwrqqhphqw surfhvv lv vhhq dv ehlqj
vwdeoh1 Wdnd|dpd dovr glvfxvvhv wkh qrq0wåwrqqhphqw surfhvv/ zkhuh wkh lqwhuph0
gldwh wudqvdfwlrqv dqg dfwxdo sxufkdvhv fkdqjh wkh h{fhvv ghpdqg ixqfwlrq1 Li wkh
h{fhvv ghpdqg ixqfwlrq lv fkdqjhg dw hyhu| srlqw lq wlph gxh wr dfwxdo sxufkdvhv
wdnlqj sodfh wkhq wkh vwdwlf qrwlrq ri vwdelolw| qr orqjhu krogv1 Wdnd|dpd qrwhv wkdw
lq wklv fdvh wkh hyhqwxdo htxloleulxp uhdfkhg zloo ghshqg rq wkh wlph sdwk ri wkh
wåwrqqhphqw surfhvv1

Wkh olqn ehwzhhq frpsdudwlyh vwdwlf dqg g|qdplf vwdelolw| dqdo|vlv zdv surylghg
e| Vdpxhovrq*v fruuhvsrqghqfh sulqflsoh^6:/ s1 58;`1 Vdpxhovrq vkrzhg wkh flufxp0
vwdqfhv xqghu zklfk Klfnvldq qrwlrqv ri vwdelolw| frxog eh htxlydohqw wr klv g|qdplf
dssurdfk1 Klfnv qrwlrq ri vwdelolw| ^69` glvwlqjxlvkhv ehwzhhq wzr w|shv ri vwdelolw|/
lpshuihfw dqg shuihfw vwdelolw|/ zkhq wdnlqj d frpsdudwlyh0vwdwlf jhqhudo htxloleulxp
dssurdfk1 D pdunhw zdv gh�qhg dv ehlqj lpshuihfwo| vwdeoh li wkhuh lv vwdelolw|
lq wkdw pdunhw zlwk doo rwkhu pdunhwv khog lq htxloleulxp1 Iroorzlqj iurp wklv/ wkh
hfrqrp| zdv gh�qhg dv ehlqj lpshuihfwo| vwdeoh li doo wkh pdunhwv lq wkdw hfrqrp|
zhuh lpshuihfwo| vwdeoh1 D pdunhw zdv gh�qhg dv ehlqj shuihfwo| vwdeoh li wkh lp0
shuihfw vwdelolw| lq wkdw pdunhw krogv uhjdugohvv ri wkh dgmxvwphqw ru qrw ri wkh rwkhu
pdunhwv/ dqg wkh hfrqrp| zdv shuihfwo| vwdeoh li doo pdunhwv zhuh shuihfwo| vwdeoh1
Olnh Zdoudv dqg Pduvkdoo/ Vdpxhovrq ^6:` wrrn d g|qdplf ylhz ri wkh vwdelolw| ri dq
hfrqrp| e| dqdo|vlqj wkh vwdelolw| surshuwlhv ri d v|vwhp ri gl�huhqwldo htxdwlrqv1 Li
wkh wlph sdwk ri wkh v|vwhp frqyhujhg wr dq htxloleulxp sulfh yhfwru wkhq wkh v|vwhp
zdv vdlg wr eh wuxo| g|qdplfdoo| vwdeoh1 Rxu lqwhuhvw lq vwdelolw| lq d frpsdud0
wlyh vwdwlf iudphzrun dqg wkxv wkh lpsolfdwlrqv iru wudgh srolf| lv wkurxjk wkh joredo
fruuhvsrqghqfh sulqflsoh1 Dv vwdwhg hduolhu/ Lgh dqg Wdnd|dpd kdyh vkrzq wkdw wkh
shuyhuvh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl h�hfwv xqghu yduldeoh uhwxuqv wr vfdoh lq
d frpsdudwlyh vwdwlf iudphzrun glvdsshdu zkhq Pduvkdooldq vwdelolw| lv suhvhqw1

Gdylhv ^<` srlqwv rxw wkdw Pduvkdooldq dqgZdoudvldq vwdelolw| lq wkh frqwhpsrudu|
vhqvh +rxwsxw dqg sulfh dgmxvwphqw, ohdgv wr lghqwlfdo uhvxowv li wkh ghpdqg dqg vxsso|
fxuyhv duh ri frqyhqwlrqdo vkdsh 0 wkdw lv/ ghpdqg lv qhjdwlyho| vorshg dqg vxsso|
lv srvlwlyho| vorshg1 Li vxsso| lv qhjdwlyho| vorshg wkhq wkh uhvxowv duh qr orqjhu
frqvlvwhqw1 Lw lv wkhuhiruh dq hpslulfdo txhvwlrq zkhwkhu vxsso| lv srvlwlyho| vorshg1
Gdylhv jrhv rq wr dvn zkhwkhu wkhuh lv dq| wkhruhwlfdo edvlv iru fkrrvlqj ehwzhhq
dq rxwsxw yhuvxv d sulfh dgmxvwphqw prgho/ luuhvshfwlyh ri wkh hpslulfdo �qglqjv1
Lq grlqj vr kh h{dplqhv wkh ruljlqdo phdqlqjv ri wkh wzr frqfhswv ri vwdelolw| dqg
htxdwhv wkh rxwsxw dgmxvwphqw prgho zlwk wkh orqj0uxq wkhru| ri surgxfwlrq yhuvxv
wkh sulfh dgmxvwphqw prgho zlwk wkh wkhru| ri h{fkdqjh1 Zlwk wklv/ Gdylv srlqwv rxw
dq huuru lq wkh frqwhpsrudu| lqwhusuhwdwlrq ri Pduvkdoo*v qhjdwlyho| vorshg vxsso|
ixqfwlrq dv ehlqj d edfnzdug ulvlqj vxsso| ixqfwlrq dv rssrvhg wr ehlqj d iruzdug
idoolqj orqj0uxq fxuyh gxh wr h{whuqdo hfrqrplhv ri vfdoh1 Zlwk wklv fruuhfwlrq wr wkh
lqwhusuhwdwlrq ri wkh Pduvkdooldq vxsso| ixqfwlrq lw fdq eh vhhq wkdw erwk Pduvkdoo
dqg Zdoudv ghyhorshg prghov ri sulfh dqg rxwsxw dgmxvwphqw/ dqg wkdw d edfnzdug
ulvlqj vxsso| fxuyh lv dssursuldwh iru prghov orrnlqj dw wkh sxuh wkhru| ri h{fkdqjh
dqg d iruzdug idoolqj vxsso| fxuyh lv dssursuldwh iru prghov orrnlqj dw wkh sxuh wkhru|
ri surgxfwlrq1

Sduw ri wkh olwhudwxuh rq lqwhuqdwlrqdo wudgh xqghu lpshuihfw frpshwlwlrq ^55`/ ^4<`/
^53`/ frqfhqwudwhv rq wkh lghd wkdw zlwk yduldeoh uhwxuqv wr vfdoh dqg idfwru pdunhw
glvwruwlrqv +wkh qrq0wdqjhqf| dqg qrq0frqyh{lw| ylrodwlrqv ri wkh jdlqv iurp wudgh
wkhruhp, wkh jdlqv iurp wudgh duh dw ehvw xqfhuwdlq/ dqg wkdw wkh ydolglw| ri wkh
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Vwroshu0Vdpxhovrq dqg U|ef}|qvnl wkhruhpv duh qhlwkhu qhfhvvdu| qru vx!flhqw iru
wkh surgxfwlrq srvvlelolw| iurqwlhu wr eh orfdoo| vwulfwo| frqfdyh wr wkh ruljlq ^5;/ ss1
844/847`1

Xqghu Pduvkdooldq vwdelolw| Lgh dqg Wdnd|dpd ^48` kdyh vkrzq wkdw hyhq lq wkh
suhvhqfh ri yduldeoh uhwxuqv wr vfdoh lq h{whuqdo vfdoh hfrqrplhv wkh Vwroshu0Vdpxhovrq
dqg U|ef}|qvnl wkhruhpv vwloo krog1 Li zh gr qrw kdyh Pduvkdooldq vwdelolw| wkhq wkhuh
lv dq dssduhqw sdudgr{=

Li sulfhv jr xs/ wkhq xqghu yduldeoh uhwxuqv wkhuh lv wkh txhvwlrq ri
zkhwkhu wr lqfuhdvh surgxfwlrq/ l1h1 sulfh0vhwwlqj ehkdylrxu ru pdunhw
srzhu1 Iru wkh lqgxvwu| dv d zkroh wkhuh lv d grzqzdug vorslqj ghpdqg
fxuyh exw iru lqglylgxdo �upv wkh| ylhz wkh ghpdqg fxuyh dv ehlqj shu0
ihfwo| frpshwlwlyh1

Wklv kdv lpsolfdwlrqv iru wkh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl wkhruhpv zkhuh
wkhuh lv d odfn ri fruuhvsrqghqfh xqghu wklv sursrvlwlrq1 Wkh odfn ri fruuhvsrqghqfh
lv wkdw wkh Vwroshu0Vdpxhovrq wkhru| rqo| krogv lq wkh suhvhqfh ri idfwru pdunhw
glvwruwlrqv lq wkh ydoxh vhqvh exw qrw lq wkh sk|vlfdo vhqvh +l1h1/ wkh idfwru pdunhw
lqwhqvlw| lv phdvxuhg lq wkh ydoxh vhqvh exw qrw wkh sk|vlfdo vhqvh,/ zkhuhdv wkh
U|ef}|qvnl wkhruhp krogv iru erwk wkh ydoxh dqg sk|vlfdo vhqvh1

Qrw rqo| grq*w wkh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl wkhruhpv krog xqghu ydul0
deoh uhwxuqv wr vfdoh dqg idfwru pdunhw glvwruwlrqv exw wkh idfwru sulfh htxdolvdwlrq
wkhruhp dovr grhv qrw krog/ uhvxowlqj lq d shuyhuvh h�hfw1

111dw frqvwdqw frpprglw| sulfhv dq lqfuhdvh lq d vxevlg| sdlg wr rqh vhf0
wru111zloo uhgxfh wkh rxwsxw ri wkdw vhfwru dqg lwv hpsor|phqw ri erwk
idfwruv ^58/ s1 833`1

Dv zlwk wkh dssduhqwo| shuyhuvh Vwroshu0Vdpxhovrq dqg U|ef}|qvnl uhvsrqvhv wklv
dssduhqwo| shuyhuvh glvwruwlrq0rxwsxw uhvsrqvh glvdsshduv li wkh pdunhw lv Pduvkdooldq
vwdeoh1

Lgh dqg Wdnd|dpd ^49` vkrz wkdw xqghu wkh Joredo Fruuhvsrqghqfh Sulqflsoh/
srolf| frqfoxvlrqv fdq eh gudzq iurp d v|vwhp wkdw lv Zdoudvldq xqvwdeoh +l1h1 wkh
uhvxowlqj htxloleulxp lv Zdoudvldq vwdeoh, li wkh v|vwhp lv Pduvkdoo vwdeoh1 Wkh| dovr
vkrz wkdw xqghu Pduvkdooldq vwdelolw| wkh Vwroshu0Vdpxhovrq h�hfw zloo eh vpdoo zlwk
d vpdoo fkdqjh lq wkh sdudphwhuv dqg wkh Vwroshu0Vdpxhovrq h�hfw zloo eh odujh zlwk
d odujh fkdqjh lq wkh sdudphwhuv1

61 Phdvxulqj Zdoudvldq dqg Pduvkdooldq vwdelolw|

Wkh gl�huhqfh ehwzhhq Pduvkdooldq dqg Zdoudvldq vwdelolw| fdq eh vhhq lq d vlpsoh
frezhe prgho +Vhh Iljxuh 614, zkhuh wkh gluhfwlrq wdnhq iurp dq lqlwldo glvwxuedqfh
iurp wkh htxloleulxp ghwhuplqhv vwdelolw| lq wkh Pduvkdooldq ru Zdoudvldq vhqvh1 Lq
Pduvkdoo*v ylhz ri vwdelolw| lq wkh wkhru| ri surgxfwlrq/ txdqwlwlhv uhvsrqghg wr d
fkdqjh lq sulfh dqg lq Zdoudv ylhz ri vwdelolw| lq wkh sxuh wkhru| ri h{fkdqjh/ sulfhv
uhvsrqghg wr d fkdqjh lq txdqwlwlhv1 Wkxv Pduvkdooldq uhvsrqvhv fdq eh ylhzhg dv d
forfnzlvh dgmxvwphqw dqg Zdoudvldq uhvsrqvhv fdq eh ylhzhg dv d frxqwhu forfnzlvh
dgmxvwphqw1 Pduvkdoo ylhzhg rxwsxw dv wkh uhvsrqvh yduldeoh zkhuhdv Zdoudv ylhzhg
sulfhv dv wkh uhvsrqvh yduldeoh1 Iru d sduwlfxodu vhw ri ghpdqg dqg vxsso| fxuyhv
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Pduvkdooldq vwdelolw| Zdoudvldq lqvwdelolw|

Pduvkdooldq lqvwdelolw| Zdoudvldq vwdelolw|

Iljxuh 614= Pduvkdooldq dqg Zdoudvldq vwdelolw|
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wkh pdunhw htxloleulxp pd| eh Pduvkdooldq vwdeoh dqg dw wkh vdph wlph Zdoudvldq
xqvwdeoh1

Luuhvshfwlyh ri zkhwkhu |rx ylhz wkh gl�huhqfh ehwzhhq Pduvkdooldq dqg Zdoudvldq
vwdelolw| wr eh d gl�huhqfh ehwzhhq wkh vkruw0uxq dqg wåwrqqhphqw/ yhuvxv d gl�huhqfh
ehwzhhq txdqwlw| dqg sulfh/ wkh hfrqrphwulf phwkrgrorj| ri qrq0vwdwlrqdulw| dqg
frlqwhjudwlrq lv dq dsw iudphzrun wr frqgxfw hpslulfdo whvwv ri vwdelolw|1 Lq wklv vhfwlrq
zh dwwhpsw wr uhfrqfloh wkh frqfhswv ri Pduvkdooldq dqg Zdoudvldq vwdelolw| zlwk
wkh hfrqrphwulf frqfhswv ri vwdelolw|/ uhihuulqj wr xqlw urrwv ri gl�huhqfh htxdwlrqv
+Vhh Hqghuv ^44` iru dq h{srvlwlrq,51 Iru wkh q|�0rughu olqhdu gl�huhqfh htxdwlrq lq
xqlyduldwh irup

+| ' @f n
?-
�'�

@�+|3� n %|

zh kdyh d krprjhqhrxv vroxwlrq

+| 3
?-
�'�

@�+|3� ' f

Lq hfrqrphwulf prghov wkh xvxdo uhtxluhphqw iru vwdelolw| lv wkdw doo wkh fkdudfwhulvwlf
urrwv olh zlwklq wkh xqlw flufoh

?-
�'�

�@�� 	 �

Vlqfh zh gh�qh d surfhvv dv ehlqj vwdwlrqdu| li lw grhv qrw kdyh d xqlw0urrw/ wkhq d
vwdwlrqdu| surfhvv lv qhfhvvdulo| vwdeoh1

Iru v|vwhpv ri olqhdu gl�huhqfh htxdwlrqv/ iru h{dpsoh d YDU/ zh kdyh wkh q0
yduldeoh v|vwhp

%| ' ��%|3� n "|

zkhuh %| lv d E?f �� yhfwru ri yduldeohv +�|1 Lq gl�huhqfh irup

{%| ' E�� 3 U�%|3� n "|

{%| ' Z%|3� n "|

zkhuh wkh udqn ri Z/ wkh orqj uxq pxowlsolhu pdwul{/ lv wkh qxpehu ri frlqwhjudwlqj
yhfwruv1 Li o@?& EZ� ' f wkhq doo wkh t{%�|� vhtxhqfhv duh xqlw urrw surfhvvhv dqg
wkhuh lv qr vwdwlrqdu| olqhdu frpelqdwlrq ri wkh t%�|� vhtxhqfhv dqg wkxv wkh yduldeohv
duh qrw frlqwhjudwhg dqg wkh v|vwhp lv xqvwdeoh1 Li Z lv ri ixoo udqn/ o@?& EZ� ' ?/ wkhq
doo wkh yduldeohv duh vwdwlrqdu| dqg wkh v|vwhp lv vwdeoh1 Lq wkh lqwhuphgldwh fdvh li Z lv
udqn gh�flhqw/ o@?& EZ� ' o/ wkhq wkhuh duh o olqhduo| lqghshqghqw frpelqdwlrqv ri wkh
t%�|� vhtxhqfhv wkdw duh vwdwlrqdu| dqg wkxv wkrvh t%�|� duh vdlg wr eh frlqwhjudwhg1
Li zh lqfoxgh wkhvh frlqwhjudwlqj yhfwruv lqwr rxu prgho vshfl�fdwlrq dv dq HFP zh
lpsrvh vwdwlrqdulw| rq wkh prgho dv d zkroh dqg wkxv wkh prgho lv vwdeoh1

Li zh ohw wkh pdunhw iru d sduwlfxodu frpprglw| eh uhsuhvhqwhg e| ghpdqg dqg
vxsso| htxdwlrqv=

^_| ' @3 �R|

^r| ' Kn qR|3� n 0|

^_| ' ^r|
5Zh frqvlghu glvfuhwh wlph v|vwhpv dqg ljqruh wkh lvvxh ri zkhwkhu wkh wuxh prgho lv glvfuhwh ru

frqwlqxrxv lq rughu wr vlpsoli| wkh dqdo|vlv1 Zh zrxog olnh krzhyhu wr srlqw rxw wkdw wkh iroorzlqj
dqdo|vlv frxog htxdoo| eh grqh lq frqwlqxrxv0wlph +Vhh Frpwh ^;` iru h{dpsoh,1
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zkhuh ^_cr| lv txdqwlw| ghpdqg dqg vxssolhg lq shulrg |/ R| lv wkh pdunhw sulfh/ zlwk
surgxfhuv edvlqj surgxfwlrq ghflvlrqv rq odjjhg sulfhv/ dqg �c q : f dqg 0| ��_

�
fc j2

F
wkhq wkh pdunhw sulfh lv

R| ' 3q

�
R|3� n

E@3 K�

�
3 �

�
0|

zklfk kdv d jhqhudo vroxwlrq +Vhh ^44/ ss1 53058` iru wkh ghulydwlrq,
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3q
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3q
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Rf 3 E@3 K�

E� n q�
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Wkh vwdelolw| ri wkh pdunhw lv vkrzq e| wkh udwlr ri wkh vorshv ri wkh vxsso| dqg
ghpdqg fxuyhv/ �

q
dqg �

�
uhvshfwlyho|1 Li q

�
	 � wkhq wkh pdunhw lv vwdeoh dqg pdunhw

sulfh frqyhujhv wr wkh htxloleulxp1 Wkh orqj0uxq htxloleulxp sulfh lv gh�qhg dv E@3K�
E�nq�

dqg wkh lpsdfw pxowlsolhu/ YR|
Y0|

/ lv 3 �
�
1 Wkh wlph sdwk ri wkh pxowlsolhu lv wkh lpsxovh

uhvsrqvh ixqfwlrq/ zklfk lv gh�qhg dv

YR|n?
Y0|

' 3�

�

�
3q

�

�?

Wkh �qdo frpsrqhqw ri wkh jhqhudo vroxwlrq lv wkh lqlwldo ghyldwlrq ri sulfh iurp lwv
orqj uxq htxloleulxp/ Rf3 E@3K�

E�nq� � Wkh wlph sdwk ri wkh dgmxvwphqw ri wkh v|vwhp edfn
wr htxloleulxp jlyhv dq lghd ri lwv vwdelolw|1 Vxfk d wlph sdwk lv uhsuhvhqwhg e| wkh
Lpsxovh0Uhvsrqvh +LU, ixqfwlrq ri wkh sulfh htxdwlrq1

Wkh ruljlqdo ylhz ri Zdoudvldq vwdelolw| lv wkdw wklv lv wkh vwdelolw| ri wkh wåwrq0
qhphqw surfhvv lq d sxuh h{fkdqjh hfrqrp| dqg wxuqlqj wr dq hfrqrphwulf htxlydohqw
zh fdq qrwh wkdw revhuyhg sulfh dqg txdqwlw| yhfwruv duh �qdo htxloleulxp yhfwruv
dqg wkdw wkh wåwrqqhphqw surfhvv fdq eh htxdwhg wr wkh zlwklq shulrg dgmxvwphqw ri
sulfhv1 Lq vxfk d vfhqdulr lw lv ri lqwhuhvw wr ghwhuplqh zkhwkhu sulfhv duh vwdwlrqdu|
+lpso|lqj vwdelolw|, ru qrq0vwdwlrqdu| +lpso|lqj lqvwdelolw|,1 Wkh frqwhpsrudu| ylhz
ri Zdoudvldq vwdelolw| lv wkdw wklv lv wkh vwdelolw| ri wkh sulfh htxdwlrq udwkhu wkdq wkh
wåwrqqhphqw surfhvv> hfrqrphwulfdoo|/ vlqfh zh rqo| revhuyh htxloleulxp sulfhv dqg
txdqwlwlhv/ lw lv shukdsv pruh xvhixo wr frqfhqwudwh rq wkh qrq0wåwrqqhphqw surfhvv
dqg wkh wlph sdwk ri wkh dgmxvwphqw ri wkh pdunhw sulfh htxdwlrq edfn wr htxlole0
ulxp wr jhw dq lghd ri wkh vwdelolw| ri wkh pdunhw sulfh1 Uhfdoolqj wkdw lq wkh YDU
iudphzrun/ li wkh orqj0uxq pxowlsolhu pdwul{ lv udqn gh�flhqw/ wkhuh duh o olqhduo| lqgh0
shqghqw frpelqdwlrqv ri wkh t%�|� vhtxhqfhv wkdw duh vwdwlrqdu| zklfk duh vdlg wr eh
frlqwhjudwhg1 Wkhuhiruh zh fdq pryh wr d Yhfwru Huuru Fruuhfwlrq +YHF, iudphzrun
zklfk lqfrusrudwhv dq HFP1 Krzhyhu/ Shvdudq dqg Vklq ^63` kdyh vkrzq wkdw gxh wr
wkh udqn gh�flhqf| ri wkh orqj0uxq pxowlsolhu pdwul{ wkh Lpsxovh0Uhvsrqvh ixqfwlrqv
zloo eh shuvlvwhqw dqg zloo qrw jhqhudoo| glh rxw1 Lq vxfk d fdvh d pruh xvhixo phd0
vxuh ri wkh vwdelolw| ri d sduwlfxodu htxdwlrq lv wkh Lpsxovh0Uhvsrqvh ixqfwlrq ri wkh
frlqwhjudwlqj yhfwru lq wkh sduwlfxodu htxdwlrq xqghu lqyhvwljdwlrq dqg d phdvxuh ri
wkh vwdelolw| ri wkh v|vwhp dv d zkroh lv wkh shuvlvwhqfh sur�oh ri wkh HFP1

Wkh ruljlqdo ylhz ri Pduvkdooldq vwdelolw| lv wkdw wklv lv wkh vwdelolw| ri wkh vkruw0
uxq/ lq wkh sxuh wkhru| ri surgxfwlrq1 Wxuqlqj wr dq hfrqrphwulf htxlydohqw zh fdq
qrwh wkdw lq d v|vwhp ri htxdwlrqv uhsuhvhqwlqj d pdunhw/ wkh Pduvkdooldq vkruw0uxq
lv dqdorjrxv wr wkh orqj0uxq huuru fruuhfwlrq phfkdqlvp +HFP,1 Wkxv wkh vwdelolw| ri
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Wdeoh 614= Dowhuqdwlyh frqfhswv ri vwdelolw|
Pduvkdooldq Zdoudvldq

Ruljlqdo ylhz Shuvlvwhqfh Sur�oh Xqlw0Urrwv
Frqwhpsrudu| ylhz Txdqwlw| htxdwlrq LU Sulfh htxdwlrq LU

surgxfwlrq fdq eh ylhzhg dv wkh vwdelolw| ri wkh HFP1 Kdylqj qrwhg Wdnd|dpd*v ^66`
revhuydwlrq derxw wkh qrq0wåwrqqhphqw surfhvv dqg krz wkh h{fhvv ghpdqg ixqfwlrq
fkdqjhv ryhu wlph gxh wr dfwxdo wudqvdfwlrqv wdnlqj sodfh/ lw lv suredeo| xvhixo wr
revhuyh wkh wlph sdwk ri wkh HFP edfn wr htxloleulxp wr jhw dq lghd ri wkh vwdelolw|
ri wkh pdunhw1 Wklv lv uhsuhvhqwhg e| wkh shuvlvwhqfh sur�oh ri wkh v|vwhp zlgh HFP
^63`1 Wkh frqwhpsrudu| ylhz ri Pduvkdooldq vwdelolw| lv wkdw wklv lv wkh vwdelolw| ri
rxwsxw dqg hfrqrphwulfdoo| wklv zrxog eh htxlydohqw wr wkh vwdelolw| ri wkh htxloleulxp
txdqwlw| lq wkh pdunhw1 Lq wkh qrq0wåwrqqhphqw surfhvv wkh wlph sdwk ri wkh dgmxvw0
phqw ri surgxfwlrq edfn wr htxloleulxp lv dq lqglfdwlrq ri wkh vwdelolw| ri surgxfwlrq1
Olnh wkh frqwhpsrudu| ylhz ri Zdoudvldq vwdelolw| zh fdq ylhz wkh Lpsxovh0Uhvsrqvh
ixqfwlrq ri wkh frlqwhjudwlqj yhfwru lq wkh surgxfwlrq htxdwlrq dv d phdvxuh ri wkh
vwdelolw| ri surgxfwlrq1

Wr vxppdul}h/ lq dq hfrqrphwulf prgho lqfrusrudwlqj d orqj uxq htxloleulxp
uhodwlrqvkls/ wkh ruljlqdo ylhz ri Pduvkdooldq vwdelolw| lv htxlydohqw wr phdvxulqj wkh
shuvlvwhqfh sur�oh ri wkh HFP/ wkh ruljlqdo ylhz ri Zdoudvldq vwdelolw| lv htxlydohqw wr
phdvxulqj wkh vwdwlrqdulw| ru qrq0vwdwlrqdulw| ri sulfhv/ dqg wkh frqwhpsrudu| ylhz
ri erwk duh wkh Lpsxovh0Uhvsrqvhv +LU, ri wkh HFPv ri wkh lqglylgxdo txdqwlw| dqg
sulfh htxdwlrqv uhvshfwlyho| +Vhh Wdeoh 614,1

71 Vwdelolw| lq wkh Dxvwudoldq slj lqgxvwu|

Dxvwudold/ jlyhq lwv kljk0sur�oh uroh lq pxowlodwhudo wudgh olehudolvdwlrq qhjrwldwlrqv/
sodfhv sduwlfxodu hpskdvlv rq wkh jdlqv iurp wudgh dffuxlqj iurp wkh uhprydo ri
eduulhuv wr wudgh1 Krzhyhu/ zkloh wkhvh eduulhuv wr wudgh duh vhhq sulpdulo| dv ehlqj
h{whuqdo ru erughu glvwruwlrqv/ lqwhuqdo ru grphvwlf glvwruwlrqv duh grzq sod|hg ru
wr d odujh h{whqw ljqruhg1 Dffruglqj wr Lgh dqg Wdnd|dpd ^49` wkh vwdelolw| ri d
pdunhw lv lpsruwdqw lq rewdlqlqj ydolg frpsdudwlyh vwdwlf uhvxowv/ zklfk lv sduwlfxoduo|
lpsruwdqw lq d srolf| vhwwlqj1

Vlqfh idfwru pdunhw glvwruwlrqv dqg yduldeoh uhwxuqv wr vfdoh lq d grphvwlf hfrqrp|
uhvxow lq wkh jdlqv iurp wudgh ehlqj xqfhuwdlq dw wkh ehvw ri wlphv/ wkh uhvxow wkdw
wkhvh jdlqv dovr klqjh fuxfldoo| rq wkh orqj0uxq vwdelolw| ri wkh pdunhw ghvhuyhv vrph
lqyhvwljdwlrq1 Zh dsso| wklv wr wkh Dxvwudoldq slj lqgxvwu|/ dqg phdvxuh wkh vwdelolw|
ri wkh pdunhw1 Wklv lv d udwkhu dsw pdunhw wr h{dplqh/ dv lq uhfhqw |hduv wkh lqgxvwu|
kdv pryhg iurp d srvlwlrq ri uhodwlyh dxwdufk| wr iuhh wudgh1 Wkh uhfhqw klvwru|
ri wkh Dxvwudoldq slj lqgxvwu| lv wkdw sulru wr 4<<3 wkhuh zdv d }rrvdqlwdu| eduulhu
wr lpsruwv/ wkh uhprydo ri zklfk vdz judgxdo lqfuhdvhv lq lpsruwv ri sljphdw iurp
Fdqdgd1 Vhdvrqdo xqlw urrw whvwv xqghuwdnhq e| Sxufhoo dqg Kduulvrq ^64` vxjjhvw wkdw
sulru wr 4<<3 sulfhv dqg txdqwlwlhv zhuh vwdwlrqdu| exw wkh lqwurgxfwlrq ri lpsruwv
uhvxowhg lq d vwuxfwxudo euhdn zlwk surgxfhu sulfhv ehfrplqj qrq0vwdwlrqdu|1 Zh xvh
wkh vdph gdwdvhw dv Sxufhoo dqg Kduulvrq lq wklv dqdo|vlv1

Whvwlqj iru vwdelolw| ri wkh pdunhw uhtxluhv wkdw zh duh deoh wr irup d v|vwhp ri
vlpxowdqhrxv htxdwlrqv dqg ghulyh wkh lpsxovh uhvsrqvh ixqfwlrqv wr h{dplqh wkh wlph
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sdwk ri wkh vshhg ri dgmxvwphqw ri wkh pdunhw edfn wr htxloleulxp1 D YDU prgho
�wv wklv ghvfulswlrq exw vx�huv iurp wkh sureohp wkdw qrq0vwdwlrqdu| yduldeohv zlwklq
wkh YDU prgho pd| eh frlqwhjudwhg dqg �wwlqj d YDU zlwkrxw dq huuru fruuhfwlrq
phfkdqlvp +HFP, pd| ohdg wr frlqwhjudwlrq eldv1 Wkh uhvxowv ri wkh xqlw urrw whvwv
+Vhh Wdeoh 714, vxjjhvw wkdw sulru wr wkh frpphqfhphqw ri lpsruwv wkh vdoh|dug sulfh
iru edfrqhuv/ ru wkh surgxfhu sulfh iru sljv/ zdv vwdwlrqdu| dqg wkh rwkhu yduldeohv
ri lqwhuhvw zhuh qrq0vwdwlrqdu|1 Lq wklv vlwxdwlrq zh qhhg wr pryh wr d Yhfwru Huuru
Fruuhfwlrq +YHF, prgho iudphzrun zklfk lqfrusrudwhv dq HFP1

Wdeoh 714= Slj Lqgxvwu| Gdwdvhw
	4<<3T4 :4<<3T4 Ghwhuplqlvwlf
7Ur E_c(� 7Ur E_c(� Vhdvrqdolw|

Vdoh|dug sulfh iru edfrqhuv +2f2nj, +VST,^4` U Ef� U E�� '�
| c '

2
| c '

�
| c '

e
|

Vdoh|dug sulfh iru ehhi fdwwoh +2f2nj, +VEIT,^4` U E�� U E��
Uhwdlo sulfh iru srun +2f2nj, +UST,^4` U E�� U E��
Lpsruwv ri sljphdw iurp Fdqdgd +nj, +FDPYT,^8` �� 7Ue Efc ��
Sulfh ri lpsruwv iurp Fdqdgd +2f2nj, +FDPST,^8` �� 7Ue Efc ��
Grphvwlf surgxfwlrq ri sljphdw +nj, +SSGT,^5` U E�� U E�� '�

| c '
2
|

7141 Wkh Dxvwudoldq slj lqgxvwu| 0 suh wudgh

Dv d �uvw vwhs/ wkh rughu ri wkh YDU qhhgv wr eh ghwhuplqhg61 Wkh DLF dqg VEF
zhuh fdofxodwhg iru d YDU prgho zlwk wkh hqgrjhqrxv yduldeohv VST/ VEIT/ UST/
SSGT dqg wkh h{rjhqrxv yduldeohv ehlqj d frqvwdqw/ wlph wuhqg dqg wkh �r| wr �o_

txduwhuo| gxpplhv ryhu wkh shulrg 4<;7=7 wr 4<<3=5 +wkh shulrg ehiruh dfwxdo lpsruwv
frpphqfhg,1 Wkh uhvxowv duh suhvhqwhg lq Iljxuh 7141 Wdnlqj lqwr frqvlghudwlrq wkh
sulqflsoh ri sduvlprq| erwk wkh DLF dqg VEF vhohfw d odj ohqjwk ri rqh +4, dv ehlqj
rswlpdo1

Rqfh wkh odj ohqjwk kdv ehhq ghwhuplqhg wkh qxpehu ri frlqwhjudwlqj yhfwruv iru
wkh qrq0vwdwlrqdu| yduldeohv qhhg wr eh lghqwl�hg1 Wkh Mrkdqvhq Pd{lpxp Olnholkrrg
whvw iru frlqwhjudwlrq lv fduulhg rxw rq wkh yduldeohv +VST/ VEIT/ UST/ SSGT, zlwk
xquhvwulfwhg lqwhufhswv dqg wuhqgv dqg wkh �r| wr �o_ vhdvrqdo gxpplhv ryhu wkh shulrg
4<;7=5 wr 4<<3=5 zlwk rqh odj ohqjwk1 Wkh whvw vwdwlvwlfv duh suhvhqwhg lq Wdeoh 7151
Wkh whvw uhyhdov wkdw wkhuh dsshduv wr eh 5 frlqwhjudwlqj yhfwruv +Vhh Wdeoh 716,71

Jlyhq wkdw wkhuh dsshduv wr eh wzr frlqwhjudwlqj yhfwruv vshfli|lqj wkh orqj0uxq
htxloleulxp uhodwlrqvkls lq wkh Dxvwudoldq slj lqgxvwu| zh hvwlpdwh d YHF+4/5,8 prgho
zklfk lv suhvhqwhg lq Wdeohv 717 dqg 71891

6Wkh rughu ri wkh YDU lv d fuxfldo ghwhuplqdwh ri wkh uhvxowv/ dv h{wud odjv lqfoxghg lq wkh prgho
ohdgv wr dq ryhu sdudphwhulvdwlrq ri wkh prgho dqg d frqvhtxhqw gloxwlrq ri wkh vljql�fdqfh ri wkh
yduldeohv zlwklq wkh prgho1

7 Lw lv qrupdoo| dvvxphg wkdw vwdwlrqdu| yduldeohv fdqqrw eh lqfoxglqj lq dq HFP/ vlqfh wkh HFP
uhtxluhv wkdw wkh yduldeohv eh lqwhjudwhg ri wkh vdph ru kljkhu rughu1 Krzhyhu/ Kdqvhq dqg Mxvholxv
^68/ s1 4` srlqw rxw wkdw doo wkdw lv uhtxluhg lv wkdw wzr ri wkh yduldeohv lq wkh HFP duh qrq0
vwdwlrqdu|1 Vwdwlrqdu| +dqg qhdu0lqwhjudwhg yduldeohv, riwhq sod| dq lpsruwdqw uroh lq wkh orqj0uxq
htxloleulxp uhodwlrqvkls dqg vkrxog eh lqfoxghg lq wkh HFP1 Whvwv ri ryhu0lghqwli|lqj uhvwulfwlrqv rq
wkh frlqwhjudwlqj vsdfh lqglfdwh wkdw wkh vwdwlrqdu| yduldeoh/ VST/ fdqqrw eh holplqdwhg iurp wkh
huuru fruuhfwlrq phfkdqlvp dv lw sod|v d vljql�fdqw uroh lq wkh orqj0uxq htxloleulxp uhodwlrqvkls1

8Wkdw lv/ 4 odj zlwk 5 HFPv1
9Qrqh ri wkh htxdwlrqv vkrzhg hylghqfh ri vljql�fdqw dxwrfruuhodwlrq ru khwhurvfhgdvwlflw|1 Wkh

htxdwlrq iru VST vkrzhg qrq0vljql�fdqw +exw erughuolqh/ s@31389, DUFK+5,1 Rq edodqfh wkhuh
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Wkh uhvxowv lqglfdwh wkdw wkh �uvw frlqwhjudwlqj yhfwru sod|v d kljko| vljql�fdqw
uroh lq wkh ghwhuplqdwlrq ri wkh grphvwlf slj pdunhw htxloleulxp/ zlwk vdoh|dug sulfhv/
grphvwlf surgxfwlrq/ dqg uhwdlo sulfhv olqnhg wrjhwkhu e| wkh �uvw frlqwhjudwlqj yhfwru1
Wklv �uvw frlqwhjudwlqj yhfwru grhv qrw sod| dq lpsruwdqw uroh lq wkh ghwhuplqdwlrq
ri grphvwlf fdwwoh sulfhv/ zklfk lv wr eh h{shfwhg1 Vlploduo|/ wkh vhfrqg frlqwhjudwlqj
yhfwru lv kljko| vljql�fdqw lq wkh ghwhuplqdwlrq ri grphvwlf fdwwoh sulfhv/ exw qrw lq
wkh ghwhuplqdwlrq ri slj lqgxvwu| yduldeohv1 Wklv lqglfdwhv wkdw wkhuh lv ixuwkhu vfrsh
iru whvwlqj ri zhdn h{rjhqhlw| ehwzhhq wkh fdwwoh dqg slj pdunhwv:1 Wkh uhodwlyho|
orz -2 iru uhwdlo sulfhv iru srun dqg fdwwoh sulfhv lqglfdwhv wkdw wkh hvwlpdwhg prgho
lv d srru uhsuhvhqwdwlrq ri wkh gdwd jhqhudwlqj surfhvv +GJS, xqghuo|lqj wkhvh wzr
sulfh vhulhv1 Lq frqwudvw wkh surgxfhu ohyho yduldeohv ri wkh slj lqgxvwu| +surgxfhu
sulfhv/ vdoh|dug sulfhv iru edfrqhuv/ dqg surgxfwlrq yroxphv, kdyh d kljk ohyho ri
wkhlu uhvshfwlyh GJSv h{sodlqhg e| wkh hvwlpdwhg prgho1 Wklv kljkoljkwv erwk wkh
h{rjhqhlw| ri fdwwoh sulfhv dqg wkh dv|pphwulf sulfh wudqvplvvlrq ehwzhhq surgxfhu
dqg uhwdlo sulfhv +vdoh|dug sulfhv iru edfrqhuv dqg uhwdlo sulfhv iru srun, irxqg e|
Sxufhoo dqg Kduulvrq ^64`1

Rqfh zh kdyh vshfl�hg wkh prgho vwuxfwxuh/ zh qhhg wr wxuq wr wkh dqdo|vlv ri
Pduvkdooldq dqgZdoudvldq vwdelolw| ri pdunhw1 Dv phqwlrqhg deryh/ zh fdq ylhz wkhvh
wzr frqfhswv ri vwdelolw| lq wzr zd|v 0 wkh ruljlqdo dqg wkh frqwhpsrudu| frqfhswv
+Vhh Wdeohv 514 dqg 614,1 Lq wkh ruljlqdo frqfhsw/ zkhuh pdunhw vwdelolw| zdv vhhq
lq whupv ri surgxfwlrq dqg h{fkdqjh/ Pduvkdooldq vwdelolw| zdv ylhzhg dv d vkruw0
uxq uhwxuq wr htxloleulxp ri wkh pdunhw1 Zh fdq h{dplqh wkh shuvlvwhqfh sur�oh ri
wkh frlqwhjudwlqj yhfwruv wr jhw dq lghd ri wkh vshhg ri dgmxvwphqw ri wkh pdunhw
edfn wr htxloleulxp +Vhh Iljxuh 715,1 Wkh vshhg ri dgmxvwphqw ri wkh pdunhw edfn
wr htxloleulxp lv uhdvrqdeo| idvw/ wdnlqj durxqg 8 txduwhuv iru vkrfnv wr wkh pdunhw
htxloleulxp wr glvvlsdwh11 Wkh grphvwlf slj pdunhw lv txlwh vwdeoh/ zlwk prvw ri wkh
vkrfn wr htxloleulxp glvvlsdwlqj zlwklq wkh �uvw wlph shulrg +txduwhu, diwhu wkh vkrfn1
Wkh vhfrqg frlqwhjudwlqj yhfwru/ iru wkh vdoh|dug sulfh ri fdwwoh/ lqglfdwhv wkdw/ iru wkh
gdwd jhqhudwlqj surfhvv dv vshfl�hg e| wkh prgho/ wkh vshhg ri dgmxvwphqw iru fdwwoh
sulfhv lv voljkwo| vorzhu/ zlwk prvw ri wkh vkrfn wr wkh pdunhw htxloleulxp glvvlsdwlqj
zlwklq 5 txduwhuv/ zlwk �qdo frqyhujhqfh edfn wr htxloleulxp wdnlqj wkh vdph wlph dv
iru wkh slj pdunhw1 Djdlq/ wkh fdwwoh pdunhw lv qrw ixoo| vshfl�hg lq wkh prgho dqg
lqihuhqfhv vkrxog eh gudzq zlwk fdxwlrq1

Lq lwv ruljlqdo frqfhsw/ Zdoudvldq vwdelolw| fdq eh vhhq dv dq lqvwdqwdqhrxv uhwxuq
wr htxloleulxp/ ru d wåwrqqhphqw surfhvv/ lq wkh h{fkdqjh hfrqrp|1 Lq wkh pdunhw
zh duh lqwhuhvwhg lq/ wkh surgxfhu ohyho ri wkh slj pdunhw/ wkh wåwrqqhphqw surfhvv lv
lq wkh lqvwdqwdqhrxv dgmxvwphqw ri ex|hu dqg vhoohu sulfhv wrzdugv wkh uhdolvhg sulfh1
Dv vkrzq deryh/ qrq0vwdwlrqdulw| +wkdw lv/ dq U E�� yduldeoh, lq dq hfrqrphwulf vhqvh
lv vkrzq wr eh htxlydohqw wr wkh lqvwdelolw| ri d �uvw0rughu gl�huhqfh htxdwlrq1 Wkh
uhvxowv +Vhh Wdeoh 714, vkrz wkdw wkh vdoh|dug sulfh iru edfrqhuv lv vwdwlrqdu| dqg
wkhuhiruh Zdoudvldq vwdeoh1

Lq wkh frqwhpsrudu| ylhz ri Zdoudvldq dqg Pduvkdooldq vwdelolw|/ vwdelolw| lv vhhq

grhv qrw dsshdu wr eh dq| lqglfdwlrq ri d DUFK surfhvv1
:Wklv srlqw lv lqwhuhvwlqj/ dv lw jlyhv ixuwkhu hylghqfh ri wkh h{rjhqhlw| ehwzhhq wkh fdwwoh dqg slj

pdunhwv/ suhylrxvo| kljkoljkwhg e| Sxufhoo dqg Kduulvrq ^64`/ dqg kljkoljkwv d frpprq plvfrqfhswlrq
dv wr wkh uhodwlrqvkls ehwzhhq idoolqj fdwwoh sulfhv dqg idoolqj slj sulfhv 0 flwhg e| DEDUH ^B` dqg
wkh Dxvwudoldq Jryhuqphqw ^6`/ ^7` dv d sulph uhdvrq iru wkh slj lqgxvwu|*v uhfhqw kdugvkls +srvw
Qryhpehu 4<<:,1 Wklv plvfrqfhswlrq dulvhv iurp wkh frqixvlrq ehwzhhq wkh vxevwlwxwdelolw| ehwzhhq
ehhi dqg srun/ dqg wkh +odfn ri, vxevwlwxdelolw| ehwzhhq fdwwoh dqg sljv 0 gxh wr wkh suhvhqfh ri
plggohphq zlwk pdunhw srzhu1
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       Persistence Profile of the effect of a system-wide shock to CV’(s)
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Iljxuh 715= Shuvlvwhqfh sur�oh ri wkh frlqwhjudwlqj yhfwruv

lq whupv ri sulfhv dqg txdqwlwlhv/ udwkhu wkdq lqvwdqwdqhrxv dqg vkruw0uxq1 Zh
fdq ylhz wkh lpsxovh0uhvsrqvhv ri wkh lqglylgxdo HFPv dv phdvxuhv ri wklv vwdelolw|
surfhvv1 Vkrfnv wr wkh frlqwhjudwlqj yhfwruv vkrz wkh vkruw0uxq vshhg ri dgmxvwphqw
ri wkh pdunhw htxdwlrqv edfn wr wkhlu htxloleulxp +Vhh Iljxuh 716,1 Wkh lpsxovh0
uhvsrqvhv duh vkrzq iru erwk frlqwhjudwlqj yhfwruv iru hdfk ri wkh htxdwlrqv lq wkh
YHF prgho/ dowkrxjk wkh frh!flhqwv ri wkh HFPv lqglfdwh wkdw rqo| wkh �uvw frlqwh0
judwlqj yhfwru lv vljql�fdqw iru wkh slj yduldeohv +VST/ SSGT/ UST, dqg wkh vhfrqg
frlqwhjudwlqj yhfwru ehlqj vljql�fdqw iru fdwwoh sulfhv +VEIT,1

Wkh uhvxowv vkrz wkdw wkh vshhg ri dgmxvwphqw ri surgxfhu sulfhv dqg surgxfwlrq
lv prghudwh/ zlwk erwk uhjdlqlqj htxloleulxp zlwklq : txduwhuv ri dq lqlwldo vkrfn1
Prvw ri wkh vkrfn lq surgxfhu sulfhv dqg surgxfwlrq kdv glvvlsdwhg zlwklq rqh |hdu
+7 txduwhuv, zlwk surgxfhu sulfhv ehlqj ohvv uhvsrqvlyh wr d vkrfn/ lq wkdw wkhuh
lv ohvv ryhuvkrrwlqj ri wkh htxloleulxp iru wkh frlqwhjudwlqj yhfwru lq wkh surgxfhu
sulfh htxdwlrq frpsduhg zlwk wkh frlqwhjudwlqj yhfwru iru wkh surgxfwlrq htxdwlrq1
Uhwdlo sulfhv duh pruh urexvw wr pdunhw vkrfnv wkdq surgxfhu sulfhv ru surgxfwlrq/
dv hylghqfhg e| wkh txlwh vpdoo ghyldwlrqv iurp htxloleulxp vkrzq lq wkh lpsxovh0
uhvsrqvh ixqfwlrqv iru wkh uhwdlo sulfh htxdwlrq1 Prvw ri wkh vkrfn glvvlsdwhv zlwklq
wkh �uvw wlph shulrg +txduwhu,1 Wklv lv lqglfdwlyh ri wkh uhwdlo pdunhw ehlqj lqvxodwhg
iurp h{whuqdo vkrfn/ frpsduhg zlwk wkh surgxfhu pdunhw/ dqg ixuwkhu hylghqfh ri wkh
dv|pphwulf sulfh wudqvplvvlrq ehwzhhq uhwdlo dqg surgxfhu sulfhv irxqg e| Sxufhoo
dqg Kduulvrq ^64`1 Fdwwoh sulfhv dovr vkrz d prghudwh vshhg ri dgmxvwphqw/ zlwk
htxloleulxp ehlqj uhjdlqhg zlwklq : txduwhuv ri dq lqlwldo vkrfn1 Prvw ri wkh vkrfn
glvvlsdwhv zlwklq 5 txduwhuv zlwk vrph voljkw ryhuvkrrwlqj ri wkh htxloleulxp vkrzq
lq wkh wklug txduwhu ehiruh d vorz gdpshqlqj grzq ri wkh vkrfn1

Xvlqj wkh frqwhpsrudu| lqwhusuhwdwlrq ri Pduvkdooldq dqg Zdoudvldq vwdelolw| wkh
uhvxowv lqglfdwh wkdw erwk surgxfwlrq dqg sulfhv duh vwdeoh zlwk prghudwh vshhg ri
dgmxvwphqw edfn wr pdunhw htxloleulxp1
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    Generalized Impulse Response(s) to one S.E. shock in the equation for SPQ
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   Generalized Impulse Response(s) to one S.E. shock in the equation for PPDQ
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    Generalized Impulse Response(s) to one S.E. shock in the equation for RPQ
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   Generalized Impulse Response(s) to one S.E. shock in the equation for SBFQ
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Iljxuh 716= Lpsxovh0Uhvsrqvhv iru frlqwhjudwlqj yhfwruv
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Iljxuh 717= DLF dqg VEF iru YDU rswlpdo odj ohqjwk vhohfwlrq

7151 Wkh Dxvwudoldq slj lqgxvwu| 0 srvw wudgh

Iurp wkh deryh dqdo|vlv lw dsshduv wkdw wkh Dxvwudoldq slj lqgxvwu| xqghu dxwdufk|
zdv fkdudfwhulvhg e| erwk Zdoudvldq dqg Pduvkdooldq vwdelolw|/ lq erwk wkh frqwhp0
srudu| dqg ruljlqdo vhqvh1 Vlqfh wkh lqwurgxfwlrq ri lpsruwv kdv fkdqjhg wkh qdwxuh
ri wkh pdunhw +Vhh Wdeoh 714, lw lv ri lqwhuhvw wr vhh zkhwkhu wkh pdunhw lv vwloo vwdeoh/
dv wkh suhglfwlrqv ri wkh jdlqv iurp wudgh duh edvhg rq dq xqghuo|lqj vwdelolw| ri wkh
pdunhw1

Zh xqghuwdnh wkh vdph surfhgxuh dv ehiruh/ dqg h{dplqh wkh pdunhw diwhu wkh
lqwurgxfwlrq ri lpsruwv1 Dv d �uvw vwhs/ wkh rughu ri wkh YDU qhhgv wr eh ghwhuplqhg1
Wkh DLF dqg VEF zhuh fdofxodwhg iru d YDU prgho zlwk wkh hqgrjhqrxv yduldeohv
VST/ VEIT/ UST/ SSGT dqg wkh h{rjhqrxv yduldeohv ehlqj FDPYT/ FDPST/
frqvwdqw/ wlph wuhqg dqg wkh �r| wr �o_ txduwhuo| gxpplhv ryhu wkh shulrg 4<<3=5 wr
4<<;=5 +wkh shulrg ehiruh lpsruwv frpphqfhg,1 Wkh uhvxowv duh suhvhqwhg lq Iljxuh
7171 Wkh VEF vhohfwv d odj ohqjwk ri rqh +4, dv ehlqj rswlpdo zlwk wkh DLF vkrzlqj
qr pd{lpxp ydoxh uhdfkhg ryhu wkh odj ohqjwkv xvhg1 Wdnlqj lqwr frqvlghudwlrq
wkh sulqflsoh ri sduvlprq| d YDU+4, zdv lqlwldoo| fkrvhq dv wkh prvw dssursuldwh1
Krzhyhu/ wkh uhvxowlqj YHF uhjuhvvlrq gldjqrvwlfv zhuh qrw sduwlfxoduo| jrrg iru wklv
prgho irupxodwlrq1 Zkloh wkhuh zdv qr hylghqfh ri khwhurvfhgdvwlflw|/ DUFK ru vhuldo
fruuhodwlrq/ wkh -2v lqglfdwh wkdw wkh prgho zdv d srru �w ri wkh GJSv/ hvshfldoo| iru
wkh uhwdlo sulfh ri srun dqg wkh vdoh|dug sulfh ri fdwwoh +UST dqg VEIT uhvshfwlyho|,1

D pruh surplvlqj prgho vshfl�fdwlrq uhvxowv iurp ryhu0�wwlqj wkh YHF prgho e|
lqfrusrudwlqj dq dgglwlrqdo odj/ pdnlqj d YHF+5, prgho1

Lw vkrxog eh qrwhg wkdw wkh yduldeohv FDPYT dqg FDPST zhuh prghoohg dv
ehlqj U Ef� hyhq wkrxjk wkh GKI whvw lqglfdwhg wkdw wkh| zhuh lq idfw 7Ue Efc ��1 Wkh
lqfrusrudwlrq ri lpsruwv dv U Ef� yduldeohv dorqj zlwk vhdvrqdo gxpp| yduldeohv zdv
grqh dv dq dowhuqdwlyh wr suh0�owhulqj wkh yduldeohv dqg lqfrusrudwlqj wkhp dv vhdvrqdo
gl�huhqfhg yduldeohv 0 zlwk d fruuhvsrqglqj uhgxfwlrq lq ghjuhhv ri iuhhgrp dqg orvv
ri orqj uxq lqirupdwlrq1 Lq rwkhu zrugv/ zh h{solflwo| dvvxphg wkdw wkh vwrfkdvwlf
vhdvrqdolw| frxog eh dssur{lpdwhg e| ghwhuplqlvwlf vhdvrqdolw|1

Krzhyhu/ wklv lv qrw wkh hqwluh vwru|1 Wkhuh kdv ehhq vrph ghedwh ^4:`/ ^4;`/ ^54`
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dv wr wkh ydolglw| ri wkh whvwv iru vhdvrqdo vwdwlrqdulw| xqghuwdnhq e| Sxufhoo dqg
Kduulvrq ^64` rq zklfk wkhvh uhvxowv duh edvhg1 Lw kdv ehhq vwdwhg wkdw wkh Glfnh|0
Kdv}d0Ixoohu +GKI, whvw ^43`/ ^59` xvhg lv qrw dv dffxudwh dv wkh dowhuqdwlyh K|oohehuj/
Hqjoh/ Judqjhu dqg \rr +KHJ\, whvw ^45`1 Wklv lv xqwuxh/ dv uhfhqw zrun e| Rveruq
dqg Urguljxhv ^5:` vkrz wkdw wkh| duh dv|pswrwlfdoo| htxlydohqw1 Zkdw lv wuxh lv
wkdw wkh KHJ\ whvw zloo jlyh dq lqglfdwlrq ri wkh iuhtxhqf| ri vhdvrqdo lqwhjudwlrq>
txduwhuo|/ el0dqqxdoo| hwf1 zkhuhdv wkh GKI whvw lqglfdwhv zkhwkhu ru qrw wkh vhulhv lv
vhdvrqdoo| lqwhjudwhg iru wkdw sduwlfxodu gdwd iuhtxhqf| +l1h1 txduwhuo| gdwd,1 KHJ\
whvwv fduulhg rxw e| wkh Lqvwlwxwh iru Uhvhdufk lqwr Lqwhuqdwlrqdo Frpshwlwlyhqhvv
+LULF, ^4;` lqglfdwh wkdw lpsruw yroxphv dqg sulfhv kdyh d vhpl0dqqxdo xqlw urrw1
Dv zlwk wkh GKI whvwv fduulhg rxw e| Sxufhoo dqg Kduulvrq ^64` wkh txhvwlrq wkhq lv
zkhwkhu wkh vhdvrqdoo| lqwhjudwhg lpsruw yduldeohv eh lqfoxghg lq wkh YHF prgho dv
7U?Efc �� yduldeohv +zkhuh ? uhihuv wr wkh ohyho ri vhdvrqdo lqwhjudwlrq,/ U E�� yduldeohv/
ru U Ef� yduldeohv zlwk ghwhuplqlvwlf vhdvrqdo gxpplhv wr dssur{lpdwh wkh vhdvrqdo
lqwhjudwlrq1 Lqfoxglqj wkh lpsruw yduldeohv dv 7U?Efc �� lv pruh dssursuldwh/ exw ohdgv
wr d orvv lq ghjuhhv ri iuhhgrp dqg orqj0uxq lqirupdwlrq dqg wkhuhiruh wuhdwlqj wkh
yduldeohv dv U Ef� zlwk vhdvrqdo gxpp| yduldeohv lv d vhfrqg ehvw vroxwlrq1 Zh dgguhvv
wkh txhvwlrq ri zkhwkhu lpsruwv vkrxog eh lqfoxghg lq wkh prgho vwuxfwxuh dv U E��
yduldeohv odwhu1

Dowkrxjk lqgxvwu| vrxufhv vxjjhvw wkdw d exlog0xs ri lpsruwhg vwrfnv gr kdyh
dq lq xhqfh rq pdunhw irufhv zh ghflghg wr prgho FDPYT dqg FDPST dv kdylqj
rqo| d fxuuhqw shulrg lpsdfw rq wkh grphvwlf lqgxvwu|1 Doorzlqj lpsruwv wr kdyh
d wzr txduwhu odj lq wkh prgho vwuxfwxuh +wkh vdph dv wkh rwkhu yduldeohv, uhvxowv
lq vljql�fdqw khwhurvfhgdvwlflw| lq wkh htxdwlrq iru grphvwlf surgxfwlrq1 Wklv khw0
hurvfhgdvwlflw| grhv qrw dsshdu wr iroorz dq DUFK surfhvv1 Uhgxflqj wkh odj ohqjwk
grzq wr rqh odj holplqdwhv wkh khwhurvfhgdvwlflw|/ exw lw lv vwloo erughuolqh/ zlwk d
s0ydoxh ri 313861 Wklv lqglfdwhv wkdw wkh h�hfw ri lpsruwhg vwrfnv rq grphvwlf sur0
gxfwlrq lv dw ehvw d iudfwlrqdoo| odjjhg surfhvv/ l1h1 vwrfn exlogxs ri ohvv wkdq rqh
txduwhu sod| pruh ri d uroh lq fkdqjhv lq grphvwlf surgxfwlrq wkdq orqjhu txduwhuo|
xqlwv1 Wkxv vshfli|lqj lpsruwv dv kdylqj qr odjv dqg doorzlqj wkh vhdvrqdo gxpp|
yduldeohv wr slfn xs v|vwhpdwlf fkdqjhv lq lpsruw yroxphv dqg sulfhv zdv ghhphg wr
eh wkh pruh dssursuldwh prgho irupxodwlrq1

Rqfh wkh odj ohqjwk kdv ehhq ghwhuplqhg/ wkh qxpehu ri frlqwhjudwlqj yhfwruv iru
wkh qrq0vwdwlrqdu| yduldeohv qhhg wr eh lghqwl�hg1 Wkh Mrkdqvhq Pd{lpxp Olnholkrrg
whvw iru frlqwhjudwlrq lv fduulhg rxw rq wkh hqgrjhqrxv yduldeohv +VST/ VEIT/ UST/
SSGT, zlwk h{rjhqrxv U Ef� yduldeohv FDPYT dqg FDPST/ xquhvwulfwhg lqwhufhswv
dqg wuhqgv dqg wkh �r| wr �o_ vhdvrqdo gxpplhv ryhu wkh shulrg 4<<3=5 wr 4<<;=51
Wkh whvw vwdwlvwlfv duh suhvhqwhg lq Wdeoh 719 dqg uhyhdov wkdw wkhuh dsshduv wr eh 4
frlqwhjudwlqj yhfwru +Vhh Wdeoh 71:,1

Wdeoh 719= Mrkdqvhq PO whvw iru Frlqwhjudwlrq
Mf M� Pd{0Hljhqydoxh OU�o�|cf�fD Wudfh OU�o�|cf�fD
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Wdeoh 71:= Frlqwhjudwlqj Yhfwruv
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htxloleulxp uhodwlrqvkls lq wkh Dxvwudoldq slj lqgxvwu| zh hvwlpdwh d YHF+5/4,; prgho
zklfk lv suhvhqwhg lq Wdeohv 71; dqg 71<1

Wdeoh 71;= YHF uhsuhvhqwdwlrq iru slj lqgxvwu|
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Wkh uhvxowv lqglfdwh wkdw wkh frlqwhjudwlqj yhfwru lv rqo| vljql�fdqw iru wkh uh0
wdlo sulfh ri srun/ vxjjhvwlqj wkdw wkh orqj0uxq htxloleulxp olqndjh ehwzhhq surgxfhu
sulfhv/ uhwdlo sulfhv/ dqg surgxfwlrq kdv ehhq eurnhq e| wkh fkdqjh lq lqgxvwu| vwuxf0
wxuh rffxuulqj diwhu wkh lqwurgxfwlrq ri lpsruwv lq 4<<31

Rqfh zh kdyh vshfl�hg wkh prgho vwuxfwxuh/ zh qhhg wr wxuq wr wkh dqdo|vlv ri
Pduvkdooldq dqg Zdoudvldq vwdelolw| ri pdunhw1 Wr jhw dq lghd ri wkh Pduvkdooldq
vwdelolw| ri wkh pdunhw zh fdq h{dplqh wkh shuvlvwhqfh sur�oh ri wkh frlqwhjudwlqj
yhfwru zklfk sorwv wkh wlph sdwk ri wkh vshhg ri dgmxvwphqw ri wkh pdunhw edfn wr
htxloleulxp +Vhh Iljxuh 718,1 Vlqfh wkh HFP lv rqo| vljql�fdqw iru wkh uhwdlo sulfh iru
srun/ wkh vshhg ri dgmxvwphqw uhihuv wr wkh uhwdlo sulfh +ru pdunhw ohyho, rqo|/ qrw wkh
surgxfhu pdunhw ohyho ri wkh grphvwlf slj lqgxvwu|1

Wkh vshhg ri dgmxvwphqw ri wkh uhwdlo pdunhw edfn wr htxloleulxp lv uhdvrqdeo|
idvw/ wdnlqj durxqg 8 txduwhuv iru vkrfnv wr wkh pdunhw htxloleulxp wr glvvlsdwh11 Wkh
grphvwlf uhwdlo pdunhw iru srun lv txlwh vwdeoh/ zlwk prvw ri wkh vkrfn wr htxloleulxp
glvvlsdwlqj zlwklq wkh �uvw wzr wlph shulrgv +txduwhuv, diwhu wkh vkrfn1 Lq whupv ri
wkh surgxfhu ohyho ri wkh pdunhw wkh devhqfh ri d vljql�fdqw HFP/ wkh phfkdqlvp
wkdw uhwxuqv wkh pdunhw wr htxloleulxp diwhu d vkrfn/ lqglfdwhv wkdw dq| vkrfn wr
wkh pdunhw lv olnho| wr eh d shupdqhqw rqh +ru dw ohdvw orqj odvwlqj,1 Wkh devhqfh

;Wkdw lv/ 5 odjv zlwk 4 HFP1
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ri dq HFP iru d qrq0vwdwlrqdu| v|vwhp vxjjhvwv wkdw wkh v|vwhp lv xqvwdeoh lq wkh
ruljlqdo Pduvkdooldq vhqvh1 Iru wkh frqyhqwlrqdo frqfhsw ri Pduvkdooldq vwdelolw| zh
qhhg wr h{dplqh wkh txdqwlw|/ ru grphvwlf surgxfwlrq htxdwlrq ri wkh YHF v|vwhp1
Wkh HFP iru {SSGT lv dovr qrq0vljql�fdqw/ lqglfdwlqj wkdw dq| vkrfn wr surgxfwlrq
lv olnho| wr eh d shupdqhqw rqh/ ru wkdw lw lv vxfk d vorz uhwxuq wr htxloleulxp lw lv qrw
vljql�fdqwo| gl�huhqw iurp qr uhwxuq wr htxloleulxp1 Wkxv lq erwk wkh ruljlqdo dqg
frqwhpsrudu| ylhz ri Pduvkdooldq vwdelolw| wkh grphvwlf slj pdunhw dw wkh surgxfhu
ohyho lv xqvwdeoh1

Wkh ruljlqdo frqfhsw ri Zdoudvldq vwdelolw| lv wkdw wkhuh lv dq lqvwdqwdqhrxv uhwxuq
wr htxloleulxp/ ru d wåwrqqhphqw surfhvv/ lq wkh h{fkdqjh hfrqrp|1 Lq wkh pdunhw
zh duh lqwhuhvwhg lq/ wkh surgxfhu ohyho ri wkh slj pdunhw/ wkh wåwrqqhphqw surfhvv lv
lq wkh lqvwdqwdqhrxv dgmxvwphqw ri ex|hu dqg vhoohu sulfhv wrzdugv wkh uhdolvhg sulfh1
Dv vkrzq deryh/ qrq0vwdwlrqdulw| +wkdw lv/ dq LE�� yduldeoh, lq dq hfrqrphwulf vhqvh
lv vkrzq wr eh htxlydohqw wr wkh lqvwdelolw| ri d �uvw0rughu gl�huhqfh htxdwlrq1 Dv
vkrzq deryh/ wkh vdoh|dug sulfh iru edfrqhuv lv qrq0vwdwlrqdu| dqg wkhuhiruh Zdoudvldq
xqvwdeoh1

Lq wkh frqwhpsrudu| ylhz ri Zdoudvldq vwdelolw|/ vwdelolw| lv vhhq lq whupv ri sulfhv/
udwkhu wkdq d wåwrqqhphqw surfhvv1 Zh fdq ylhz wkh lpsxovh0uhvsrqvh ri wkh HFP iru
wkh sulfh htxdwlrq dv d phdvxuh ri wklv vwdelolw| surfhvv1 Vlqfh wkh HFP iru wkh sulfh
htxdwlrq lv qrw vljql�fdqw/ wklv lqglfdwhv wkdw dq| vkrfn zloo kdyh d shupdqhqw h�hfw/
dqg wkxv lq wkh frqwhpsrudu| ylhz ri Zdoudvldq vwdelolw| wkh grphvwlf slj pdunhw lv
xqvwdeoh1

Iurp wkh uhvxowv deryh/ lqglfdwlrqv duh wkdw lq wkh srvw wudgh olehudolvdwlrq hqylurq0
phqw wkh Dxvwudoldq slj lqgxvwu| lv fkdudfwhulvhg e| erwk Pduvkdooldq dqg Zdoudvldq
lqvwdelolw|1

Dv dooxghg wr hduolhu/ wkhuh kdv ehhq vrph glvfxvvlrq dv wr wkh dssursuldwh prgho
vwuxfwxuh lq wkh wuhdwphqw ri lpsruwv zlwk uhjdugv wr vhdvrqdo lqwhjudwlrq1 Dqdo|vlv
xqghuwdnhq e| LULF ^4;` wuhdwhg wkh lpsruw yduldeohv dv U E�� dqg lw lv wkhuhiruh
ri lqwhuhvw wr vhh zkhwkhu wklv dowhuqdwlyh vshfl�fdwlrq kdv dq| h�hfw rq wkh prgho
rxwfrphv1 Wkh prgho zdv uhvshfl�hg zlwk wkh lpsruw yduldeohv FDPYT dqg FDPST
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       Persistence Profile of the effect of a system-wide shock to CV’(s)
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Iljxuh 718= Shuvlvwhqfh sur�oh ri wkh frlqwhjudwlqj yhfwru

wuhdwhg dv U E�� h{rjhqrxv yduldeohv1
Wkh Mrkdqvhq Pd{lpxp Olnholkrrg whvw iru frlqwhjudwlrq suhvhqwhg lq Wdeoh 7143

vxjjhvwv wkdw wkhuh lv rqh frlqwhjudwlqj yhfwru +Vhh Wdeoh 7144,1

Wdeoh 7143= Mrkdqvhq PO whvw iru Frlqwhjudwlrq
Mf M� Pd{0Hljhqydoxh OU�o�|cf�fD Wudfh OU�o�|cf�fD
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Wdeoh 7144= Frlqwhjudwlqj Yhfwruv
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Jlyhq wkdw wkhuh dsshduv wr eh rqh frlqwhjudwlqj yhfwru zh hvwlpdwh d YHF+5/4,<

prgho zklfk lv suhvhqwhg lq Wdeohv 7145 dqg 71461
Wkh uhvxowv lqglfdwh wkdw wkh frlqwhjudwlqj yhfwru lv djdlq rqo| vljql�fdqw iru

wkh uhwdlo sulfh ri srun/ zlwk wkh frlqwhjudwlqj yhfwru ehlqj doprvw vljql�fdqw iru
wkh vdoh|dug sulfh iru edfrqhuv +s@31399,1 Lq wklv qhz prgho vshfl�fdwlrq zh fdq

<Wkdw lv/ 5 odjv zlwk 4 HFP1
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wkhuhiruh frqfoxgh wkdw wkh dydlodelolw| ri lpsruwv kdv frqvlghudeo| zhdnhqhg wkh
grphvwlf pdunhw uhodwlrqvkls ehwzhhq grphvwlf surgxfhu sulfhv dqg surgxfwlrq1

Wkh ruljlqdo ylhz ri Zdoudvldq vwdelolw| grhv qrw fkdqjh zkhq zh wuhdw lpsruwv
dv U E�� h{rjhqrxv yduldeohv/ dv wklv ylhz uholhv rq wkh qrq0vwdwlrqdulw| ri surgxfhu
sulfhv/ wkdw lv/ VST ehlqj U E��1 Lq wkh frqwhpsrudu| ylhz ri Zdoudvldq vwdelolw|/
vwdelolw| lv vhhq lq whupv ri wkh vwdelolw| ri sulfhv dqg wkxv zh fdq ylhz wkh HFP iru
wkh surgxfhu sulfh htxdwlrq dv ehlqj lqglfdwlyh ri wklv vwdelolw| surfhvv431 Wkh HFP
iru wkh surgxfhu sulfh htxdwlrq lv qrq0vljql�fdqw/ dowkrxjk erughuolqh/ lqglfdwlqj wkdw
dw ehvw wkhuh lv zhdn hylghqfh ri Zdoudvldq vwdelolw| lq wkh frqwhpsrudu| ylhz1

Wkh ruljlqdo ylhz ri Pduvkdooldq vwdelolw| uholhv rq wkh h{lvwhqfh ri d vljql�fdqw
frlqwhjudwlqj yhfwru olqnlqj sulfhv dqg rxwsxw1 Vlqfh wkh frlqwhjudwlqj yhfwru lv rqo|
vljql�fdqw iru uhwdlo sulfhv/ zlwk zhdn hylghqfh ri d uhodwlrqvkls zlwk surgxfhu sulfhv/
wkhuh lv rqo| zhdn hylghqfh ri Pduvkdooldq vwdelolw| lq wkh ruljlqdo vhqvh1 Lq wkh
frqwhpsrudu| ylhz wkh HFP lv qrq0vljql�fdqw iru wkh grphvwlf surgxfwlrq htxdwlrq
dqg wkxv wkhuh lv qr hylghqfh ri Pduvkdooldq vwdelolw| lq wkh frqyhqwlrqdo vhqvh1

81 Frqfoxvlrqv

Dxvwudold kdv ehhq dw wkh iruhiurqw ri fdoov iru d pruh iuhhu lqwhuqdwlrqdo wudglqj
hqylurqphqw/ erwk lq pxowlodwhudo dqg elodwhudo iruxpv1 Lq grlqj vr wkh jdlqv iurp
wudgh kdyh ehhq kljkoljkwhg dv wkh uhzdugv iru orzhulqj eduulhuv wr wudgh1 Wkhvh fodlpv
kdyh uholhg rq prghoolqj zrun/ xvxdoo| ri d jhqhudo htxloleulxp qdwxuh/ vkrzlqj odujh
jdlqv iurp wkh uhprydo ri wudgh eduulhuv1 Prvw ri wkhvh prghov kdyh udwkhu uhvwulfwlyh
dvvxpswlrqv/ vxfk dv shuihfw frpshwlwlrq dqg frqvwdqw uhwxuqv wr vfdoh zklfk/ zkloh
hqdeolqj wkh prgho wr eh wudfwdeoh/ uhvxowv lq rxwfrphv zklfk pd| ru pd| qrw krog
lq uhdolw|1

Wkh exujhrqlqj olwhudwxuh rq wudgh xqghu lpshuihfw frpshwlwlrq vxjjhvwv wkdw
zkhq idfwru pdunhw glvwruwlrqv/ roljrsrolvwlf �upv dqg vfdoh hfrqrplhv duh wdnhq lqwr
frqvlghudwlrq wkh uhvxowv duh qrw vr fohdu fxw/ dqg wkdw jdlqv iurp wudgh pd| ru pd|
qrw hyhqwxdwh xqghu wkhvh grphvwlf glvwruwlrqv1 Dw wklv srlqw zh duh dw sdlqv wr
hpskdvl}h wkdw wklv lv qrw dq dujxphqw iru surwhfwlrq xqghu wkh wkhru| ri wkh vhfrqg
ehvw exw udwkhu dq dujxphqw iru wkh uhprydo ri wkh grphvwlf glvwruwlrq1

Idfwru pdunhw glvwruwlrqv dqg vfdoh hfrqrplhv pd| uhvxow lq shuyhuvh Vwroshu0
Vdpxhovrq dqg U|ef}|qvnl h�hfwv zklfk glvdsshdu li wkh pdunhw lv fkdudfwhulvhg
e| Pduvkdooldq vwdelolw|1 Ixuwkhu/ wkh uhvxowlqj htxloleulxp iurp frpsdudwlyh vwdwlf
vlpxodwlrqv lv vwdeoh xqghu Vdpxhovrq*v Joredo Fruuhvsrqghqfh Sulqflsoh li dqg rqo|
li wkh pdunhw lv Pduvkdooldq vwdeoh1

Lq wklv sdshu zh kdyh h{dplqhg wkh pdunhw g|qdplfv ri wkh Dxvwudoldq slj lqgxvwu|
wr ghwhuplqh zkhwkhu ru qrw wkh frpsdudwlyh vwdwlf dujxphqwv iru jdlqv iurp wudgh
fdq eh dssolhg zlwk frq�ghqfh wr wkh Dxvwudoldq slj lqgxvwu|1

Rxu dqdo|vlv uholhv rq hfrqrphwulfdoo| whvwlqj iru pdunhw vwdelolw| lq d Yhfwru Huuru
Fruuhfwlrq +YHF, iudphzrun1 Zh xvh wkh shuvlvwhqfh sur�oh ri wkh huuru fruuhfwlrq
phfkdqlvp +HFP,/ zklfk vkrzv wkh vshhg ri dgmxvwphqw ri wkh pdunhw edfn wr htxl0
oleulxp/ dv d uhsuhvhqwdwlrq ri Pduvkdooldq vwdelolw| lq lwv ruljlqdo phdqlqj1 Wkh
ruljlqdo ylhz ri Zdoudvldq vwdelolw| zdv wkh vshhg ri dgmxvwphqw ri wkh wåwrqqhphqw
surfhvv ri sulfhv1 Zh ylhz wkh +qrq0,vwdwlrqdulw| ri sulfhv xqghu d xqlw0urrw surfhvv dv

43Wkh dqdo|vlv lq wklv sdshu zdv fduulhg rxw xvlqj Plfur�w 713 ^5<`1 Lq wklv yhuvlrq wkh lpsxovh0
uhvsrqvh ixqfwlrqv dqg shuvlvwhqfh sur�ohv ri wkh HFP lq wkh suhvhqfh ri U E�� h{rjhqrxv yduldeohv
duh qrw dydlodeoh1
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d uhsuhvhqwdwlrq ri wkh +lq,vwdelolw| ri wkh wåwrqqhphqw surfhvv1 Lq wkh frqwhpsrudu|
ylhz ri Pduvkdooldq dqg Zdoudvldq vwdelolw| wkh vshhg ri dgmxvwphqw ri surgxfwlrq
dqg sulfhv duh vhhq dv phdvxuhv ri vwdelolw| uhvshfwlyho|1 Zh xvh wkh lpsxovh0uhvsrqvh
ixqfwlrqv ri wkh frlqwhjudwlqj yhfwruv lq wkh lqglylgxdo htxdwlrqv dv phdvxuhv ri wklv
vwdelolw|1

Wkh uhvxowv vxjjhvw wkdw sulru wr wudgh olehudolvdwlrq wkh Dxvwudoldq slj lqgxvwu|
zdv fkdudfwhulvhg e| erwk Pduvkdooldq dqg Zdoudvldq vwdelolw| lq erwk wkh ruljlqdo
dqg frqwhpsrudu| ylhz1 Diwhu wudgh olehudolvdwlrq wkh pdunhw lv fkdudfwhulvhg e| erwk
Pduvkdooldq dqg Zdoudvldq lqvwdelolw|/ zlwk zhdn hylghqfh ri Pduvkdooldq vwdelolw| lq
lwv ruljlqdo phdqlqj dqg zhdn hylghqfh ri Zdoudvldq vwdelolw| lq lwv frqwhpsrudu|
phdqlqj +Vhh Wdeoh 814,1

Wdeoh 814= Pduvkdooldq dqg Zdoudvldq vwdelolw|
Pduvkdooldq Zdoudvldq
	 �bbf : �bbf 	 �bbf : �bbf

Ruljlqdo ylhz & fq & f
Frqwhpsrudu| ylhz & f & fq

Wkh zhdn hylghqfh ri Pduvkdooldq dqg Zdoudvldq vwdelolw| lq wkh srvw wudgh ole0
hudolvdwlrq ri wkh Dxvwudoldq slj lqgxvwu| lv edvhg rq d prgho vwuxfwxuh wkdw wuhdwv
lpsruwv dv iroorzlqj d U E�� surfhvv zkhuhdv wkh dydlodeoh hylghqfh vxjjhvwv wkdw lp0
sruwv duh lq idfw vhdvrqdoo| lqwhjudwhg1 Li rqh dvvxphv vhdvrqdo lqwhjudwlrq lq wkh
prgho wkhq wkh fdvh iru erwk Zdoudvldq dqg Pduvkdooldq lqvwdelolw| lv vwurqjhu1 Li
rqh wdnhv wkh frqwhpsrudu| ylhz wkhq Pduvkdooldq lqvwdelolw| lv irxqg luuhvshfwlyh ri
wkh prgho vwuxfwxuh dvvxphg dqg Vdpxhovrq*v Joredo Fruuhvsrqghqfh Sulqflsoh qr
orqjhu krogv1

Wkh uhvxowv ri rxu dqdo|vlv vxjjhvwv vhyhudo wklqjv1 Iluvwo| wkdw wudgh olehudol0
vdwlrq kdv fkdqjhg wkh pdunhw vwuxfwxuh ri wkh Dxvwudoldq slj lqgxvwu|1 Sulru wr
wudgh olehudolvdwlrq frpsdudwlyh vwdwlf srolf| vlpxodwlrqv/ uho|lqj rq wkh dvvxpswlrq
ri Pduvkdooldq vwdelolw|/ zhuh vwloo ydolg1 Diwhu wudgh olehudolvdwlrq wkh Dxvwudoldq slj
lqgxvwu| dsshduv wr eh fkdudfwhulvhg e| Pduvkdooldq lqvwdelolw|/ lqglfdwlqj wkdw frp0
sdudwlyh vwdwlf srolf| vlpxodwlrqv pd| qrw eh ydolg1 Frqvhtxhqwo|/ lq wkh srvw0uhirup
hud srolf| frqfoxvlrqv zlwk uhvshfw wr wkh Dxvwudoldq slj lqgxvwu| wkdw duh edvhg rq
hlwkhu wkh Vwroshu0Vdpxhovrq ru U|ef}|qvnl wkhruhpv vkrxog eh ylhzhg zlwk fdxwlrq1
Lq dgglwlrq wkhuh lv vrph txhvwlrq dv wr zkhwkhu wudgh olehudolvdwlrq lv olnho| wr ohdg
wr zhoiduh jdlqv/ ehfdxvh ri wkh lqvwdelolw| ri wkh uhvxowdqw pdunhw doorfdwlrq1 Wklv
vkrxog qrw eh lqwhusuhwhg dv vxjjhvwlqj wkdw wudgh olehudolvdwlrq zloo qrw ohdg wr jdlqv
iurp wudgh/ udwkhu wkdw dq| vxfk jdlqv duh qrw vwdeoh1 Ixuwkhu/ vxfk lqvwdelolw| lv dq
duwhidfw ri wkh pdunhw vwuxfwxuh dqg wkdw wkh hyroxwlrq ri wkh pdunhw vwuxfwxuh xqghu
vwuxfwxudo dgmxvwphqw pd| hyhqwxdoo| uhvxow lq Pduvkdooldq vwdelolw| ehlqj lpsrvhg
rq wkh pdunhw1 Hyhq lq wkh suhvhqfh ri Zdoudvldq lqvwdelolw|/ gxh wr Vdpxhovrq*v
Joredo Fruuhvsrqghqfh Sulqflsoh/ frpsdudwlyh vwdwlf srolf| vlpxodwlrqv zloo eh ydolg
vr orqj dv wkh pdunhw lv Pduvkdooldq vwdeoh11 Vlqfh hljkw |hduv kdyh sdvvhg vlqfh wkh
lqwurgxfwlrq ri lpsruwv lq wkh Dxvwudoldq slj lqgxvwu| lw lv ri lqwhuhvw wr vhh krz
orqjhu vwuxfwxudo dgmxvwphqw ri wkh pdunhw frqwlqxhv ehiruh vwdelolw| lv uh0lpsrvhg1
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