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Wkh cJhupdq Ylhz* dqg Frqvxpswlrq
Errpv= Hpslulfdo Hylghqfh iurp Ghqpdun

X1 Plfkdho Ehujpdq� Plfkdho P1 Kxwfklvrq|

Pdufk 48/ 4<<<

Devwudfw

Zh ghyhors dq dowhuqdwlyh whvw ri wkh cJhupdq ylhz*� wkdw d uhgxfwlrq lq jryhuq0
phqw frqvxpswlrq pd| ohdg wr dq lpphgldwh sulydwh frqvxpswlrq errp � ghulyhg
iurp dq rshq�hfrqrp| shupdqhqw lqfrph prgho1 Lq rxu hpslulfdo vwxg| zh �qg/
lq dffrugdqfh zlwk wkh cJhupdq ylhz*/ wkdw dq dqwlflsdwhg shupdqhqw uhgxfwlrq ri
jryhuqphqw frqvxpswlrq lv dvvrfldwhg zlwk d vwurqj vkruw�uxq +dqg shupdqhqw, lq0
fuhdvh lq sulydwh frqvxpswlrq1 Krzhyhu/ wkh Gdqlvk h{shulhqfh iroorzlqj wkh �vfdo
frqwudfwlrq lq 4<;5 vxjjhvw wkdw wklv zdv qrw d grplqdqw idfwru ehklqg wkh sulydwh
frqvxpswlrq errp1 Rxu hylghqfh vkrzv lqvwhdg wkdw rwkhu idfwruv lqfuhdvlqj shu0
pdqhqw lqfrph/ lqfoxglqj d vxevwdqwldo whupv�ri�wudgh lpsuryhphqw/ zhuh pxfk
pruh lpsruwdqw1

Nh|zrugv= H{sdqvlrqdu| �vfdo frqwudfwlrq> Jhupdq ylhz> frqvxpswlrq errpv>
vwuxfwxudo vkrfnv
MHO Fodvvlilfdwlrq Qxpehuv= H54/ H95/ H981

4 Lqwurgxfwlrq

Wkh survshfw ri d �vfdo frqwudfwlrq w|slfdoo| udlvhv zhoo0irxqghg ihduv dprqj srolf|pdnhuv
� edvhg rq frqyhqwlrqdo pdfurhfrqrplf dqdo|vlv � ryhu wkh olnho| uhfhvvlrqdu| frqvh0
txhqfhv1 Lq wkhru|/ krzhyhu/ lw lv srvvleoh wkdw d �vfdo frqwudfwlrq zklfk ohdgv wr wkh
h{shfwdwlrq ri shupdqhqwo| orzhu ixwxuh sdwkv ri jryhuqphqw frqvxpswlrq dqg wd{dwlrq
frxog surylgh d srzhuixo vwlpxoxv wr wkh hfrqrp|/ dqg sulydwh frqvxpswlrq lq sduwlfx0
odu/ ehfdxvh ri wkh dqwlflsdwhg ulvh lq shupdqhqw +glvsrvdeoh, lqfrph1 Li wklv vwlpxoxv lv

�Ghsduwphqw ri Hfrqrplfv/ Oxqg Xqlyhuvlw|/ S1R1 Er{ :3;5/ V�5533: Oxqg/ Vzhghq1
|Ghsduwphqw ri Hfrqrplfv/ Vrfldo Vflhqfhv 4/ Xqlyhuvlw| ri Fdoliruqld/ Vdqwd Fux}/ FD <83971

Zh wkdqn vhplqdu sduwlflsdqwv dw wkh Hfrqrplf Srolf| Uhvhdufk Xqlw +Xqlyhuvlw| ri Frshqkdjhq,/ Oxqg
Xqlyhuvlw| dqg sduwlflsdqwv dw wkh zrunvkrs �Frpprq Srolf| dqg Uhjlrqdo Glyhuvlw| lq HPX� dw Lqqv0
euxfn/ Dxvwuld/ Pdufk 49�4</ 4<<9/ iru khosixo frpphqwv1 Rxu dssuhfldwlrq dovr wr Qlqhwwh Slohjddug
Kdqvhq iru gdwd dvvlvwdqfh/ dqg Gdqpdunv Qdwlrqdoedqn iru jhqhurxvo| surylglqj wkh gdwd1
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vx!flhqwo| vwurqj/ lw frxog lq sulqflsoh pruh wkdq r�vhw wkh h�hfw ri wkh uhgxfwlrq lq jry0
huqphqw frqvxpswlrq h{shqglwxuh lq wkh vkruw�uxq dqg ohdg wr d qhw lqfuhdvh lq djjuhjdwh
ghpdqg dqg rxwsxw1 Wklv qrq�Nh|qhvldq suhglfwlrq kdv ehhq whuphg wkh ch{sdqvlrqdu|
�vfdo frqwudfwlrq k|srwkhvlv* +Eduu| dqg Ghyhuhx{ +4<<7,, dqg riwhq fkdudfwhul}hg dv wkh
cJhupdq ylhz* lq oljkw ri vwdwhphqwv e| wkh Jhupdq Frxqflo ri Hfrqrplf H{shuwv lq wkh
hduo| 4<;3v wkdw �vfdo uhwuhqfkphqw vkrxog vhw wkh irxqgdwlrq iru dq hfrqrplf h{sdqvlrq
+Jldyd}}l dqg Sdjdqr +4<<3,,1

Dv Eduu| dqg Ghyhuhx{ +4<<7/4<<8, hpskdvl}h/ krzhyhu/ wkhuh duh d qxpehu ri frqgl0
wlrqv zklfk qhhg wr eh phw vxfk wkdw dq lpphgldwh hfrqrplf h{sdqvlrq iroorzv d uhgxfwlrq
lq jryhuqphqw frqvxpswlrq h{shqglwxuh1 Lq wkh idfh ri ryhuodsslqj frqwudfwv +Mhqvhq dqg
Mhqvhq +4<<8,,/ rwkhu zdjh2sulfh uljlglwlhv +Eduu| dqg Ghyhuhx{ +4<<8,,/ ru vrph xqfhu0
wdlqw| ryhu wkh shupdqhqfh ri orzhu jryhuqphqw h{shqglwxuhv +dqg wd{dwlrq,/ d idoo lq
jryhuqphqw frqvxpswlrq pd| ohdg wr ghfolqlqj sulydwh frqvxpswlrq dqg rxwsxw1

Jlyhq wkhvh wkhruhwlfdo dpeljxlwlhv ryhu wkh h�hfwv ri �vfdo srolf|/ hpslulfdo hylghqfh
pxvw eh eurxjkw wr ehdu rq wkh lvvxh1 Lqghhg/ Jldyd}}l dqg Sdjdqr +4<<3/ 4<<8, dujxh
wkdw wkh vhyhuh �vfdo frqwudfwlrqv lq Ghqpdun/ dqg Luhodqg/ dqg lq pdq| rwkhu frxq0
wulhv/ kdyh ohg wr frqvxpswlrq errpv dqg hfrqrplf h{sdqvlrqv1 Wkh| suhvhqw hpslulfdo
hylghqfh/ edvhg sulpdulo| rq xqh{shfwhgo| kljk frqvxpswlrq lq wkhvh frxqwulhv zklfk
dsshduv fruuhodwhg zlwk xqdqwlflsdwhg fkdqjhv lq shupdqhqw jryhuqphqw frqvxpswlrq/
ohdglqj wkhp wr frqfoxgh wkdw � 1 1 1 wkhuh duh fdvhv lq zklfk wkh Jhupdq ylhz kdv d
vhulrxv fodlp wr hpslulfdo uhohydqfh� +Jldyd}}l dqg Sdjdqr +4<<3/ s1 438,,1

Wklv ylhz kdv qrw jrqh xqfkdoohqjhg/ krzhyhu1 Dqghuvhq dqg Ulvdjhu +4<<3, dqg
Dqghuvhq +4<<7,/ iru h{dpsoh/ srvwxodwh dqrwkhu k|srwkhvlv iru Ghqpdun/ edvhg sulpdulo|
rq wkh lghd wkdw wkh ghfolqh lq jryhuqphqw vshqglqj zdv frqfhqwudwhg rq qrq�wudgdeoh
jrrgv zklfk lq wxuq ghsuhvvhg uhdo zdjhv dqg lqfuhdvhg lqwhuqdwlrqdo frpshwlwlyhqhvv1
Rwkhu h{sodqdwlrqv vxfk dv orzhu uhdo lqwhuhvw udwhv dvvrfldwhg zlwk wkh dgrswlrq ri d
ckdug fxuuhqf| uhjlph* kdyh dovr ehhq sxw iruzdug dv dowhuqdwlyhv wr wkh cJhupdq ylhz*
ri wkh xqh{shfwhg h{sdqvlrqv lq Ghqpdun dqg hovhzkhuh iroorzlqj �vfdo frqwudfwlrqv1

Lq wklv sdshu/ zh ghyhors dq dowhuqdwlyh whvw ri wkh h{sdqvlrqdu| �vfdo frqwudfwlrq k|0
srwkhvlv zklfk doorzv xv wr glvwlqjxlvk ehwzhhq vhyhudo ohdglqj dowhuqdwlyh h{sodqdwlrqv
iru wkh frqvxpswlrq errpv dw wkh wlph ri �vfdo frqwudfwlrqv1 Zh suhvhqw d vlpsoh looxv0
wudwlyh rshq hfrqrp| yhuvlrq ri wkh shupdqhqw lqfrph prgho ri frqvxpswlrq ghvljqhg
wr eulqj rxw wkh pdlq lghdv ri wkh h{shfwdwlrqv prgho dqg wkh cJhupdq* ylhz lq dq hp0
slulfdoo| wudfwdeoh irup/ udwkhu wkdq surylgh d frpsohwh h{sodqdwlrq iru frqvxpswlrq1 Lq
wklv frqwh{w/ fxuuhqw �vfdo srolf| dqg rwkhu ghwhuplqdqwv ri glvsrvdeoh lqfrph �vljqdo�
fkdqjhv lq shupdqhqw lqfrph dqg khqfh frqvxpswlrq1

Xvlqj d wlph�vhulhv vwdwlvwlfdo phwkrgrorj|/ zh glvwlqjxlvk ehwzhhq wkuhh vkliwv wr
�shupdqhqw� lqfrph � wkrvh dulvlqj iurp shupdqhqw vkliwv lq jryhuqphqw frqvxpswlrq
h{shqglwxuh/ whupv�ri�wudgh dqg �rwkhu� idfwruv lqfoxglqj frvw dqg surgxfwlylw| vkrfnv1
Zh duh dovr deoh wr lghqwli| d frpsrvlwh wudqvlwru| glvwxuedqfh rq frqvxpswlrq/ zklfk
lqfrusrudwhv vkruw�uxq djjuhjdwh ghpdqg frqvlghudwlrqv dqg exvlqhvv f|foh h�hfwv1 Lghq0
wli|lqj wkh glvwxuedqfhv lq wklv idvklrq/ dqg klvwrulfdoo| ghfrpsrvlqj wkh xqh{shfwhg
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sruwlrqv ri sulydwh frqvxpswlrq e| wkhvh vhsdudwh frpsrqhqwv/ surylghv lqvljkwv lqwr
wkh h{whqw wr zklfk wkh cJhupdq ylhz* pd| eh uholhg xsrq dv frxqwulhv lqwurgxfh �vfdo
frqvrolgdwlrq surjudpv1

Zh hvwlpdwh d �edvh� prgho dqg vhyhudo dowhuqdwlyhv ryhu wkh srvw�Euhwwrq Zrrgv
vdpsoh shulrg +4<:4�<8,/ lghqwli|lqj wkh ydulrxv glvwxuedqfhv dqg whvwlqj wkh sdudphwhu
uhvwulfwlrqv lpsolhg e| wkh vpdoo rshq hfrqrp|prgho1 Wkh prgho lv wkhq xvhg iru d klvwru0
lfdo ghfrpsrvlwlrq ri wkh irufhv d�hfwlqj frqvxpswlrq iru wkh �yh�|hdu shulrg iroorzlqj
wkh Gdqlvk �vfdo frqwudfwlrq ehjxq lq wkh dxwxpq ri 4<;51 Lq rxu hpslulfdo dqdo|vlv/
zh fdqqrw uhmhfw wkh k|srwkhvlv wkdw uhgxfwlrqv lq jryhuqphqw frqvxpswlrq h{shqglwxuh
wkdw duh shupdqhqw whqg wr lqfuhdvh sulydwh frqvxpswlrq lq wkh vkruw�uxq dv zhoo dv lq
wkh orqj�uxq1 Krzhyhu/ wkh klvwrulfdo ghfrpsrvlwlrq ri wkh Gdqlvk �vfdo uhirup surjudp
ehjxq lq wkh dxwxpq ri 4<;5 grhv qrw lqglfdwh wkdw dq �h{sdqvlrqdu| �vfdo frqwudfwlrq�
zrunlqj wkurxjk vwurqj h{shfwdwlrqv h�hfwv dqg dq lpphgldwh ulvh lq dqwlflsdwhg shupd0
qhqw lqfrph zdv dw zrun1 Wkh prvw lpsruwdqw idfwruv ehklqg wkh frqvxpswlrq errp
zhuh lqlwldoo| d vxevwdqwldo whupv�ri�wudgh lpsuryhphqw dqg f|folfdo xswxuq +diwhu wkh
ghhs uhfhvvlrq lq wkh |hduv suhfhglqj wkh srolf| fkdqjh,/ wkhq iroorzhg e| d vkdus ulvh
lq h{shfwhg shupdqhqw lqfrph dulvlqj iurp rwkhu idfwruv1 Ilqdoo|/ hyhq vxssruw ri wkh
cJhupdq ylhz* lq wkh jhqhudo vhwwlqj qhhgv wr eh txdol�hg � wkh uhvxowv duh urexvw wr
prgho vshfl�fdwlrq exw duh vhqvlwlyh wr wkh lghqwli|lqj uhvwulfwlrqv ri wkh vwuxfwxudo YDU
prgho1

Wkh sdshu lv rujdql}hg lq wkh iroorzlqj pdqqhu1 Vhfwlrq 5 ghyhorsv wkh edvlf wkhruhw0
lfdo iudphzrun xsrq zklfk wkh hpslulfdo whvwv duh edvhg1 Vhfwlrq 6 vhwv rxw wkh frpprq
wuhqgv vwdwlvwlfdo phwkrgrorj|/ dqg vhfwlrq 7 suhvhqwv wkh uhvxowv1 Ilqdoo|/ vhfwlrq 8 sur0
ylghv vrph frqfoxglqj frpphqwv1

5 Vpdoo Rshq Hfrqrp| Prgho

514 Wkh H{sdqvlrqdu| Ilvfdo Frqwudfwlrq K|srwkhvlv

Wkh h{sdqvlrqdu| �vfdo frqwudfwlrq k|srwkhvlv pd| eh looxvwudwhg e| d vlpsoh prgho zlwk
uhsuhvhqwdwlyh/ lq�qlwho| olyhg/ djhqwv zkr vprrwk h{shfwhg frqvxpswlrq ryhu wlph1 Zh
srvwxodwh d prgho zlwk wzr wudghdeoh jrrgv lq d vpdoo rshq�hfrqrp| iudphzrun zkhuh wkh
whupv�ri�wudgh dqg lqwhuhvw udwhv duh h{rjhqrxv1 Zlwklq wklv vpdoo rshq hfrqrp| yhuvlrq
ri wkh vwdqgdug Udpvh| prgho/ zh irfxv rq wkh g|qdplf uhvsrqvh ri sulydwh frqvxps0
wlrq iurp vkrfnv wr whupv�ri�wudgh/ lqfrph/ dqg jryhuqphqw frqvxpswlrq h{shqglwxuhv1
Zhdowk h�hfwv iurp fkdqjhv lq wkh whupv�ri�wudgh duh hdvlo| lqfrusrudwhg lqwr wklv iudph0
zrun/ dv lq Iuhqnho dqg Ud}lq +4<<5, dqg Revwihog dqg Urjr� +4<<9,1 Idploldu ihdwxuhv
ri wklv looxvwudwlyh sduwldo htxloleulxp prgho duh wkdw lw vdwlv�hv Ulfdugldq htxlydohqfh/
wkh whupv0ri0wudgh lv ghwhuplqhg lq zruog pdunhwv/ dqg wkdw surgxfwlrq dqg lqyhvwphqw
ghflvlrqv duh wuhdwhg dv h{rjhqrxv iru wkh vpdoo rshq hfrqrp|1 +Rxu hpslulfdo prgho lv
pruh jhqhudo dqg zh uhod{ vrph ri wkhvh dvvxpswlrqv,1

Iroorzlqj prvw ri wkh hpslulfdo olwhudwxuh lq wklv duhd/ zh dvvxph wkh olqhdu txdgudwlf
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xwlolw| ixqfwlrq=

� E�r� ' �r �
�

2
�2

r 1 +4,

Frqvxpswlrq +�r, lv wkh +vxexwlolw|, lqgh{ ri uhdo frqvxpswlrq dw wlph v1 Gh�qlqj o dv
wkh uhdo lqwhuhvw udwh dqg w dv wkh uhsuhvhqwdwlyh djhqw*v vxemhfwlyh udwh ri wlph suhihuhqfh/
wkh txdgudwlf xwlolw| ixqfwlrq doorzv xv wr ghulyh wkh rswlpdo ohyho ri frqvxpswlrq xqghu
xqfhuwdlqw| vlploduo| wr wkh shuihfw iruhvljkw fdvh dqg/ e| dvvxplqj o ' w/ frqvwudlqv wkh
hfrqrp| wr iroorz d vwdwlrqdu| orqj�uxq sdwk1

Wkhvh dvvxpswlrq jlyh wkh vshfldo irup ri wkh Hxohu frqglwlrq iru rswlpdolw| ghulyhg e|
Kdoo +4<:;,/ ����| 'H| i�� ��|n�j/ zklfk lq wklv vshfldo fdvh lpsolhv wkdw H| i�rj ' �|

iru doo r : |/ vr zh fdq vxevwlwxwh fxuuhqw frqvxpswlrq iru doo ixwxuh ohyhov ri h{shfwhg
frqvxpswlrq lqwr wkh lqwhuwhpsrudo exgjhw frqvwudlqw dqg ghulyh d uhgxfhg irup iru wkh
ohyho ri frqvxpswlrq dv d ixqfwlrq ri qhw iruhljq dvvhwv +�|,/ fxuuhqw dqg h{shfwhg ixwxuh
ydoxhv ri oderu lqfrph +tr,/ jryhuqphqw frqvxpswlrq h{shqglwxuhv +Cr,/ dqg wkh fxuuhqw
frqvxpswlrq�sulfh lqgh{ +�r,=

�| '
�

o

� n o

�%
E� n o�

�|

�|

n
"[
r'|

�
�

� n o

�r3|

,|

+
tr �Cr

�|

,&
1 +5,

Wkh h{sdqvlrqdu| �vfdo frqwudfwlrq k|srwkhvlv lv wkdw d fxuuhqw jryhuqphqw frqvxpswlrq
h{shqglwxuh ghfolqh pd| dovr vljqdo d shupdqhqw uhgxfwlrq/ fdxvlqj d ulvh lq wkh suhvhqw
glvfrxqwhg ydoxh ri zhdowk dqg d ulvh lq wkh fxuuhqw dqg shupdqhqw ohyho ri sulydwh frq0
vxpswlrq1 E| rshudwlqj rq h{shfwhg ixwxuh qhw lqfrph/ wklv srolf| vkliw pd| kdyh d
qhw h{sdqvlrqdu| h�hfw rq djjuhjdwh ghpdqg1 E| frqwudvw/ li wkh �vfdo frqwudfwlrq grhv
qrw ohdg wr wkh h{shfwdwlrq ri vljql�fdqwo| orzhu shupdqhqw jryhuqphqw frqvxpswlrq
h{shqglwxuh ohyhov/ wkhq fxuuhqw sulydwh frqvxpswlrq zloo qrw eh pxfk d�hfwhg1 Lq wklv
flufxpvwdqfh/ wkh �vfdo frqwudfwlrq zloo qrw eh r�vhw e| d vljql�fdqw ulvh lq fxuuhqw sulydwh
frqvxpswlrq dqg zloo kdyh d qhw frqwudfwlrqdu| h�hfw rq djjuhjdwh ghpdqg1

Dqrwkhu srlqw lv wkdw idfwruv rwkhu wkdq h{shfwdwlrqv ri jryhuqphqw frqvxpswlrq
h{shqglwxuh pd| dovr suryh d srzhuixo lq xhqfh rq frqvxpswlrq dqg wkhvh pd| dw wlphv
kdyh frlqflghg zlwk jryhuqphqw frqvxpswlrq h{shqglwxuh vkliwv1 D ulvh lq uhdo lqfrph
+tr, gxh wr surgxfwlylw| lqfuhdvhv dqg rwkhu idfwruv hqkdqflqj frvw frpshwlwlyhqhvv lq wkh
h{sruw vhfwru zrxog lqfuhdvh zhdowk dqg frqvxpswlrq1 Vlploduo|/ d shupdqhqw ulvh lq wkh
whupv�ri�wudgh zloo ghfuhdvh wkh frqvxpswlrq�edvhg sulfh lqgh{ �| +orzhulqj wkh sulfh ri
rewdlqlqj d xqlw ri wkh frqvxpswlrq lqgh{, dqg/ fruuhvsrqglqjo|/ shupdqhqwo| lqfuhdvh
zhdowk dqg frqvxpswlrq1 Wklv lv vlplodu wr d ulvh lq frqvxpswlrq srvvlelolwlhv gxh wr d
ulvh lq h{shfwhg uhdo lqfrph hydoxdwhg lq whupv ri wkh h{sruw jrrg +tr,1

6 Hpslulfdo Prgho

Ohw wkh wlph vhulhv yhfwru %| '
k
R%c| t| C| �|

l
�

/ zkhuh R%c| lv wkh whupv�ri�wudgh/ dqg

gh�qh d yhfwru ri vwuxfwxudo vkrfnv D| '
k
�R �+ �} )|

l
�

vdwlvi|lqj HdD|o ' f/ dqg
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HdD|D
�

|o lv gldjrqdo/ zkhuh �� duh shupdqhqw whupv�ri�wudgh/ �rwkhu� shupdqhqw lqfrph/
dqg shupdqhqw jryhuqphqw frqvxpswlrq h{shqglwxuh vkrfnv uhvshfwlyho| zkhuhdv )| lv
d wudqvlwru| vkrfn lqfrusrudwlqj vkruw�uxq ghpdqg dqg rwkhu idfwruv d�hfwlqj wkh wlph
vhulhv yhfwru lq wkh vkruw�uxq1 Dvvxph wkdw wkh v|vwhp olqnlqj wkh gdwd wr wkh irxu vkrfnv
fdq eh uhsuhvhqwhg dv wkh iroorzlqj vwuxfwxudo yhfwru prylqj dyhudjh/ YPD/ prgho

{%| ' B n-Eu�D| +6,

zkhuh B lv d frqvwdqw dqg -Eu� lv wkh lpsxovh uhvsrqvh ixqfwlrq1 Lw lv zhoo nqrzq lq wkh
olwhudwxuh wkdw wklv YPD prgho fdq eh uhsuhvhqwhg dv d frpprq wuhqgv prgho>

%| ' %f n �� | nxEu� D| +7,

zkhuh %f lv wkh lqlwldo frqglwlrq/ � lv d wulyduldwh yhfwru ri udqgrp zdonv zlwk guliw/ dqg
xEu� '

S
"

�'fx�u
� lv �qlwh iru doo u1 Wkh orqj�uxq pxowlsolhuv froohfwhg lq wkh e � �

idfwru ordglqj pdwul{ � olqnv wkh wkuhh shupdqhqw vkrfnv wr wkh irxu yduldeohv lq %|1
Pruhryhu/ vlqfh zh kdyh dvvxphg wkdw wkhuh duh wkuhh vkrfnv jlylqj shupdqhqw h�hfwv
rq wkh yduldeohv/ lw iroorzv wkdw wkhuh duh wkuhh frpprq wuhqgv dqg rqh frlqwhjudwlrq
uhodwlrqvkls lq wkh prgho1

Iroorzlqj Nlqj/ Sorvvhu/ Vwrfn dqg Zdwvrq +4<<4, zh lghqwli| wkh frpprq wuhqgv
prgho lq +7, +ru wkh YPD prgho lq +6,, xvlqj hvwlpdwhv ri d vwdqgdug yhfwru dxwruhjuhv0
vlyh/ YDU/ prgho iruphg e| wkh yhfwru wlph vhulhv %|1 Wklv dssurdfk suhvxphv wkdw wkh
xqghuo|lqj vwuxfwxudo vkrfnv duh olqhdu frpelqdwlrqv ri Zrog lqqrydwlrqv dqg wkdw wkh
frlqwhjudwlrq udqn lv rqh14 Xqghu wkhvh dvvxpswlrqv/ zh hvwlpdwh wkh iroorzlqj yhfwru
prylqj dyhudjh prgho

{%| ' B n �Eu�0| +8,

zkhuh �Eu� ' Ue n
S
"

�'���u
�/ u lv wkh odj rshudwru dqg wkh irxu glphqvlrqdo yhfwru ri

lqqrydwlrqv 0| lv dvvxphg wr eh d zklwh qrlvh vhtxhqfh zlwk Hd0|o ' f dqg d qrqvlqjxodu
fryduldqfh pdwul{ Hd0|0

�

|o ' P15 Wkh edvlf sureohp lv wr lghqwli| wkh vwuxfwxudo lqqrydwlrqv
D| lq +6, dv olqhdu frpelqdwlrqv ri wkh uhgxfhg irup glvwxuedqfhv 0| lq +8,/ l1h1/ wr �qg d
pdwul{ 8 vxfk wkdw D| ' 83�0|1

Wr lghqwli| rxu v|vwhp/ zh kdyh wr dgg wkuhh lghqwli|lqj uhvwulfwlrqv1 Zh dvvxph
wkdw +l, jryhuqphqw frqvxpswlrq h{shqglwxuh vkrfnv gr qrw d�hfw wkh orqj�uxq ydoxh ri
uhdo lqfrph/ dqg +ll, wkdw grphvwlf h{shqglwxuh vkrfnv +�+c| dqg �}c|, gr qrw d�hfw wkh
orqj�uxq ydoxh ri wkh whupv�ri�wudgh1 Qrwh wkdw zh gr qrw kdyh wr lpsrvh dq| ixuwkhu
uhvwulfwlrqv wr lghqwli| wkh wudqvlwru| vkrfn1 Lw lv dovr qrwhzruwk| wkdw zh gr qrw lpsrvh
dq| uhvwulfwlrqv rq wkh vkruw�whup ehkdylru ri wkh wlph vhulhv rwkhu wkdq wkdw wkh olplw
ri wkh lpsxovh uhvsrqvh ri wkh yduldeohv wr wkh wudqvlwru| vkrfn ehfrphv }hur zkhq wkh
wlph krul}rq jrhv wr lq�qlw|1 Wkhuhiruh/ wkh wudqvlwru| vkrfn pd| kdyh odujh vkruw�uxq
dqg phglxp whup h�hfwv1

4Vhh Olssl dqg Uhlfkolq +4<<6, iru vwuxfwxudo uhsuhvhqwdwlrqv zkhq wkh dvvxpswlrq wkdw wkh vwuxfwxudo
lqqrydwlrqv duh olqhdu frpelqdwlrqv ri Zrog lqqrydwlrqv lv uhod{hg1

5Vhh/ l1d1/ Mrkdqvhq +4<<4,1
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Wdeoh 4= Olnholkrrg udwlr whvwv iru wkh qxpehu ri vwhdg|�vwdwh uhodwlrqv lq wkh xquhvwulfwhg
YDU v|vwhp1

u @ 3 u � 4 u � 5 u � 6
a� 3=667 3=47; 3=386 3=346

OU
wudfh

93=<5� 54=;: 9=7; 4=59

Qrwh= +-, ghqrwhv vljql�fdqfh dw wkh 8 shufhqw ohyho/ dqg +., dw wkh 43 shufhqw ohyho1 Fulwlfdo
ydoxhv duh wdnhq iurp Rvwhuzdog�Ohqxp +4<<5,1

7 Hpslulfdo Uhvxowv

Wkh gdwd frqvlvwv ri txduwhuo| revhuydwlrqv rq whupv�ri�wudgh/ uhdo JQS/ uhdo jryhuqphqw
frqvxpswlrq dqg uhdo sulydwh frqvxpswlrq frqvwuxfwhg e| Gdqpdunv Qdwlrqdoedqn1 Wkh
vdpsoh uxqv iurp 4<:4=4 wr 4<<8=61 Doo yduldeohv duh lq orjdulwkpv dqg duh vhdvrqdoo|
dgmxvwhg1

Iluvw/ zh frqvlghu wkh frlqwhjudwlrq surshuwlhv ri wkh gdwd1 Zh kdyh dvvxphg deryh
wkdw rxu irxu yduldeoh wlph vhulhv prgho frqwdlqv wkuhh shupdqhqw vkrfnv dqg rqh wudqvl0
wru| vkrfn1 Wklv dvvxpswlrq lpsolhv d frlqwhjudwlrq udqn ri rqh/ l1h1/ wkdw zh vkrxog �qg
rqh frlqwhjudwlrq yhfwru dprqj wkh irxu yduldeohv1 Wdeoh 4 surylghv OU�wudfh vwdwlvwlfv
dqg hljhqydoxhv iurp Mrkdqvhq*v pd{lpxp olnholkrrg edvhg dqdo|vlv iru wkh xquhvwulfwhg
YDU xvlqj � odjv +wkhuh duh 2 odjv lq wkh yhfwru huuru fruuhfwlrq uhsuhvhqwdwlrq ri rxu
prgho,1 Xvlqj d vhtxhqwldo surfhgxuh zh �qg wkdw wkhuh lv rqh frlqwhjudwlrq yhfwru
suhvhqw lq rxu v|vwhp1 Xqghu wkh pdlqwdlqhg k|srwkhvlv ri rqh frlqwhjudwlrq yhfwru/ zh
dovr whvw zkhwkhu wkh irxu yduldeohv duh vwdwlrqdu| dqg li dq| yduldeoh fdq eh h{foxghg
iurp wkh frlqwhjudwlrq vsdfh1 Erwk k|srwkhvhv duh uhmhfwhg dw frqyhqwlrqdo vljql�fdqfh
ohyhov16 Ixukwhupruh/ gldjqrvwlf whvwlqj vxjjhvw wkdw wkhuh lv qr dxwrfruuhodwlrq ohiw lq
wkh uhvlgxdov1 Zh frqfoxgh/ edvhg rq wkhvh whvwv/ wkdw rxu hpslulfdo prgho lv uhdvrqdeo|
zhoo vshfl�hg1

Qh{w/ zh lpsrvh wkh lghqwli|lqj uhvwulfwlrqv rq rxu prgho/ l1h1/ uhvwulfwlrqv rq wkh orqj�
uxq h�hfwv rq wkh yduldeohv iurp wkh wkuhh shupdqhqw vkrfnv1 Wdeoh 5 uhsruwv hvwlpdwhv
ri wkh orqj�uxq pxowlsolhuv lq wkh pdwul{ � lq htxdwlrq +7,1 Wkhvh hvwlpdwhv surylgh d
phdvxuh ri wkh orqj�uxq uhvsrqvh ri wkh yduldeohv lq rxu v|vwhp wr ruwkrjrqdo lqqrydwlrqv
lq wkh wkuhh wuhqgv1 Wkh odvw froxpq lq Wdeoh 5 vkrzv wkh orqj�uxq h�hfwv rq sulydwh
frqvxpswlrq dulvlqj iurp rqh vwdqgdug ghyldwlrq vkrfnv wr whupv�ri�wudgh/ shupdqhqw
lqfrph dqg jryhuqphqw frqvxpswlrq h{shqglwxuh1 Doo ri wkh hvwlpdwhg frh!flhqwv duh
vwdwlvwlfdoo| vljql�fdqw dqg kdyh wkh vljqv suhglfwhg e| rxu prgho1 Whupv�ri�wudgh dqg
shupdqhqw lqfrph vkrfnv kdyh srvlwlyh orqj�uxq h�hfwv rq sulydwh frqvxpswlrq dqg d
jryhuqphqw frqvxpswlrq h{shqglwxuh vkrfn kdv d qhjdwlyh orqj�uxq h�hfw rq sulydwh
frqvxpswlrq1

Wkhvh hvwlpdwhv duh frqvlvwhqw zlwk wkh shupdqhqw lqfrph prgho dqg wkh cJhupdq

6Wkhvh whvw vwdwlvwlfv duh qrw uhsruwhg iru euhylw|/ exw duh dydodeoh iurp wkh dxwkruv xsrq uhtxhvw1
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Wdeoh 5= Hvwlpdwhv ri wkh orqj�uxq h�hfw ri shupdqhqw vkrfnv1

Vkrfn s{>w \w Jw Fw

#s 4=948 3=964 �4=6;4 3=<78

+3=45;, +3=463, +3=489, +3=4<5,
#| � 4=447 3=:94 4=566

+�, +3=3;7, +3=3;:, +3=478,
#j � � 3=946 �4=393

+�, +�, +3=379, +3=3:<,

Qrwh= Vwdqgdug huuruv duh uhsruwhg lq wkh sduhqwkhvlv ehorz hdfk hvwlpdwh1

ylhz*/ exw gr qrw fohduo| glvwlqjxlvk wkh wkhru| iurp pruh frqyhqwlrqdo dowhuqdwlyh k|0
srwkhvhv1 Wr wkdw hqg/ zh qhhg wr lqyhvwljdwh wkh g|qdplf ehkdylru ri wkh v|vwhp dw vkruw�
dqg phglxp�whup krul}rqv1 Lq wkh qh{w wzr vxevhfwlrqv zh dqdo|}h wkh g|qdplf h�hfwv
ri shupdqhqw dqg wudqvlwru| vkrfnv e| h{dplqlqj lpsxovh uhvsrqvh ixqfwlrqv/ iruhfdvw
huuru yduldqfh ghfrpsrvlwlrqv dqg klvwrulfdo ghfrpsrvlwlrqv1

714 G|qdplf Ehkdylru ri Frqvxpswlrq

Vrph ri wkh g|qdplf fkdudfwhulvwlfv ri wkh prgho pd| eh vhhq e| lqyhvwljdwlqj lpsxovh uh0
vsrqvhv ri sulydwh frqvxpswlrq wr wkh ydulrxv glvwxuedqfhv +Iljxuh 4, dqg ghfrpsrvlwlrqv
ri wkh frqvxpswlrq iruhfdvw huuru yduldqfh dwwulexwdeoh wr hdfk vkrfn +Wdeoh 6,1

Wkh lpsxovh uhvsrqvhv vkrz wkh uhvsrqvh ri +orj ohyho, frqvxpswlrq wr d rqh xqlw
vwuxfwxudo vkrfn1 Wzr vwdqgdug ghyldwlrq frq�ghqfh edqgv durxqg wkh srlqw hvwlpdwhv duh
dovr vkrzq/ fdofxodwhg e| wkh dv|pswrwlf phwkrg ghyhorshg e| Zduqh +4<<6,1 Wkh h�hfwv
iurp hdfk glvwxuedqfh kdyh wkh wkhruhwlfdoo| suhglfwhg vljqv1 Srvlwlyh dqg shupdqhqw
whupv�ri�wudgh dqg shupdqhqw lqfrph vkrfnv lqfuhdvh sulydwh frqvxpswlrq lq wkh vkruw�
uxq dv zhoo dv wkh orqj�uxq1 Whupv�ri�wudgh vkrfnv judgxdoo| d�hfw sulydwh frqvxpswlrq/
dqg wkh odwwhu uhdfkhv lwv qhz orqj�uxq htxloleulxp ydoxh +ulvlqj f�S shufhqw lq uhvsrqvh wr
d � shufhqw vkrfn, diwhu derxw irxu |hduv1 E| frqwudvw/ sulydwh frqvxpswlrq lq wkh vkruw�
uxq dsshduv wr ryhuvkrrw lwv orqj�uxq htxloleulxp ydoxh e| derxw 2f shufhqw iroorzlqj
d shupdqhqw lqfrph vkrfn1 Wkh dgmxvwphqw surfhvv djdlq wdnhv derxw irxu |hduv1 D
wudqvlwru| vkrfn/ zklfk pd| eh lqwhusuhwhg dv d whpsrudu| ulvh lq lqfrph/ lqfuhdvhv
sulydwh frqvxpswlrq lq wkh vkruw�uxq exw kdv d yhu| vkruw�olyhg h�hfw1

Wxuqlqj wr wkh whvw ri wkh cJhupdq ylhz*/ d shupdqhqw ulvh +idoo, lq jryhuqphqw
frqvxpswlrq h{shqglwxuh fdxvhv d vljql�fdqw idoo +ulvh, lq sulydwh frqvxpswlrq lq wkh
vkruw�uxq1 Wkh g|qdplf uhvsrqvh uh hfwv dq cxqghuvkrrwlqj* sdwwhuq/ zlwk wkh orqj�uxq
htxloleulxp ghfolqh +ulvh, djdlq uhdfkhg lq derxw irxu |hduv1 Jryhuqphqw frqvxpswlrq h{0
shqglwxuhv vhhp wr �furzg rxw� sulydwh frqvxpswlrq lq erwk wkh vkruw�uxq dqg orqj�uxq/
frqvlvwhqw zlwk wkh cJhupdq ylhz*/ l1h1/ zh �qg vxssruw iru wkh h{sdqvlrqdu| �vfdo frq0
wudfwlrq k|srwkhvlv lq lwv jhqhudo irup1 Lqghhg/ wkh pdjqlwxgh ri wkh sulydwh frqvxpswlrq
uhvsrqvh lv odujhu wkdq h{shfwhg � sulydwh frqvxpswlrq idoov pruh wkdq sursruwlrqdwho|
wr d ulvh lq jryhuqphqw frqvxpswlrq h{shqglwxuh1 Wklv uhvxow lv urexvw wr gl�huhqw irupx0

:



Iljxuh 4= Lpsxovh uhvsrqvhv ri sulydwh frqvxpswlrq wr d rqh xqlw shupdqhqw dqg wudqvl0
wru| vkrfnv dqg wkh wzr vwdqgdug ghyldwlrq frq�ghqfh edqgv1
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1 6 11 16 21 26 31 36 41 46 51 56 61
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

permanent income shocks

1 6 11 16 21 26 31 36 41 46 51 56 61
0.88

0.96

1.04

1.12

1.20

1.28

1.36

1.44

permanent government consumption shocks

1 6 11 16 21 26 31 36 41 46 51 56 61
-2.08

-1.92

-1.76

-1.60

-1.44

-1.28

-1.12

transitory income shocks

1 6 11 16 21 26 31 36 41 46 51 56 61
-0.08

0.00

0.08

0.16

0.24

0.32

0.40

0.48

;



Wdeoh 6= Iruhfdvw huuru yduldqfh ghfrpsrvlwlrq ri sulydwh frqvxpswlrq1 Wkh iudfwlrq ri
wkh iruhfdvw huuru h{sodlqhg e| shupdqhqw dqg wudqvlwru| vkrfnv1

vkrfn Txduwhu
4 7 ; 49 57 65 4

#s 3=34 3=36 3=38 3=46 3=4: 3=53 3=58

+3=355, +3=365, +3=374, +3=394, +3=39<, +3=3:5, +3=3;4,

#| 3=86 3=93 3=99 3=8; 3=86 3=83 3=76

+3=3:5, +3=398, +3=393, +3=39;, +3=3:5, +3=3:7, +3=3:9,

#j 3=79 3=68 3=5: 3=5; 3=5< 3=63 3=65

+3=3:3, +3=38;, +3=37<, +3=383, +3=385, +3=386, +3=389,

* 3=33 3=35 3=35 3=34 3=34 3=33 3=33
+3=333, +3=338, +3=338, +3=335, +3=334, +3=334, +�,

Qrwh= Dv|pswrwlf vwdqgdug huuruv duh uhsruwhg lq wkh sduhqwkhvlv ehorz hdfk hvwlpdwh1 Wkhvh
vwdqgdug huuruv duh frpsxwhg xvlqj wkh wkhru| ghyhorshg e| Zduqh +4<<6,1

odwlrqv ri wkh prgho/ lqfoxglqj lqwurgxflqj yduldeoh uhdo lqwhuhvw udwhv dqg wuhqg vkliwv lq
uhdo jryhuqphqw frqvxpswlrq17 Rqh srvvleoh h{sodqdwlrq iru wkh xqh{shfwhgo| odujh hvwl0
pdwhg h�hfw lv wkdw fkdqjhv lq jryhuqphqw frqvxpswlrq h{shqglwxuh pd| vljqdo vlplodu
fkdqjhv lq rwkhu jryhuqphqw h{shqglwxuh fdwhjrulhv/ h1j1/ wudqvihu sd|phqwv1

Wkh iruhfdvw huuru yduldqfh ghfrpsrvlwlrq ri frqvxpswlrq lv vkrzq lq Wdeoh 61 Wklv
wdeoh vkrzv/ iru wkh qxpehu ri txduwhuv dkhdg lqglfdwhg/ wkh iudfwlrq ri wkh iruhfdvw
huuru dwwulexwdeoh wr hdfk glvwxuedqfh1 Dv|pswrwlf vwdqgdug huuruv durxqg wkh hvwlpdwhv
duh jlyhq lq sduhqwkhvhv1 Shupdqhqw whupv�ri�wudgh glvwxuedqfhv dffrxqw iru rqo| d
vpdoo iudfwlrq ri frqvxpswlrq yduldqfh iru vkruw wlph krul}rqv/ exw h{sodlq derxw 2D

shufhqw lq wkh orqj�uxq1 Shupdqhqw lqfrph vkrfnv duh wkh prvw lpsruwdqw idfwru prylqj
frqvxpswlrq iru doo wlph krul}rqv/ dffrxqwlqj iru pruh wkdq Df shufhqw lqlwldoo|/ jurzlqj wr
ryhu SD shufhqw dqg vwdelol}lqj dw derxw ef shufhqw lq wkh orqj uxq1 Shupdqhqw jryhuqphqw
frqvxpswlrq glvwxuedqfhv h{sodlq d vl}hdeoh iudfwlrq ri frqvxpswlrq  xfwxdwlrqv zlwklq
wkh �uvw |hdu/ durxqg �D�eD shufhqw/ ehiruh ghfolqlqj wr vrphzkdw deryh �f shufhqw lq
wkh orqj�uxq1

Wudqvlwru| vkrfnv h{sodlq d vxusulvlqjo| vpdoo iudfwlrq ri frqvxpswlrq  xfwxdwlrqv1
Wklv dovr krogv iru rwkhu yduldeohv1 Wkh wudqvlwru| vkrfn h{sodlqv rqo| d vpdoo iudfwlrq
ri wkh yduldqfh lq uhdo rxwsxw dqg jryhuqphqw frqvxpswlrq1 Iru h{dpsoh/ dw wkh rqh�
|hdu krul}rq/ wkh wudqvlwru| vkrfn h{sodlqv rqo| 7 shufhqw ri wkh yduldqfh lq jryhuqphqw
frqvxpswlrq dqg : shufhqw ri wkh yduldqfh lq uhdo rxwsxw1 E| frqwudvw/ wkh wudqvlwru|
vkrfn h{sodlqv odujh iudfwlrqv ri wkh yduldqfh lq wkh whupv�ri�wudgh lq wkh vkruw�uxq +ryhu
73 shufhqw dw wkh 4�|hdu krul}rq/ 49 shufhqw dw wkh 6�|hdu krul}rq/ dqg ; shufhqw dw wkh
8�|hdu krul}rq,1

Wkh hvwlpdwhv ri rxu prgho pd| eh vhqvlwlwyh wr prgho vshfl�fdwlrq dqg wkh sduwlfxodu
lghqwl�fdwlrq dvvxpswlrqv lpsrvhg rq wkh orqj�uxq prgho +exw qrw rq wkh vkruw�uxq

7Wkhvh uhvxowv duh rplwwhg iru euhylw|/ exw duh dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw1
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prgho,1 Wr fkhfn wkh urexvwqhvv ri wkhvh uhvxowv zh kdyh frqvlghuhg rqh dowhuqdwlyh
prgho vshfl�fdwlrq dqg wzr dowhuqdwlyh prgho lghqwl�fdwlrq vfkhphv1 Wkhvh uhvxowv duh
uhsruwhg lq Dsshqgl{ D1 Zh �qg wkdw dowhuqdwlyh prgho vshfl�fdwlrq +lqfoxglqj wd{hv lq
wkh prgho, jlyhv uhvxowv zklfk duh txlwh vlplodu wr wkh edvh prgho � sduwlfxoduo| zlwk
uhvshfw wr wkh orqj�uxq lpsdfw ri dq lqfuhdvh lq jryhuqphqw frqvxpswlrq rq sulydwh
frqvxpswlrq1 Zh �qg qr hylghqfh wkdw rxu uhvxow lv dwwulexwdeoh wr d orqj�uxq qhjdwlyh
fruuhodwlrq ehwzhhq jryhuqphqw frqvxpswlrq dqg uhdo rxwsxw1 Pruh jhqhudoo|/ fkdqjlqj
lghqwl�fdwrq dvvxpswlrqv jlyhv ohvv sodxvleoh hvwlpdwhv dqg dovr surylghv ohvv hylghqfh
ri d orqj�uxq �furzglqj rxw� h�hfw uxqqlqj iurp jryhuqphqw wr sulydwh frqvxpswlrq lq
Ghqpdun1

715 Glg Ghqpdun H{shulhqfh d Frqvxpswlrq�ohg H{sdqvlrqdu|
Ilvfdo FrqwudfwlrqB

Wkh suhylrxv dqdo|vlv vxjjhvw frqvlghudeoh vxssruw iru wkh shupdqhqw lqfrph prgho dqg
wkh h{sdqvlrqdu| �vfdo frqwudfwlrq k|srwkhvlv/ dw ohdvw zkhq rqh doorzv iru vrph dgmxvw0
phqw dqg lqirupdwlrq odjv zklfk fdq lqgxfh judgxdo dgmxvwphqw wr orqj�uxq htxloleulxp1
Exw grhv wkh h{sdqvlrqdu| �vfdo frqwudfwlrq k|srwkhvlv/ mxgjlqj e| rxu prgho hvwlpdwhv
dqg klvwrulfdo ghfrpsrvlwlrq ri vwuxfwxudo glvwxuedqfhv/ h{sodlq wkh frqvxpswlrq errp
lq Ghqpdun iroorzlqj wkh 4<;5 �vfdo frqwudfwlrqB Wkh gdvkhg olqh lq Iljxuh 5 vkrzv wkh
iruhfdvw ydoxh ri frqvxpswlrq iurp rxu edvh prgho jlyhq doo ri wkh dydlodeoh lqirupdwlrq
iurp 4<;5=T5 +ghwhuplqlvwlf whupv dqg odjjhg ydoxhv ri wkh irxu ghshqghqw yduldeohv lq
wkh v|vwhp,1 Wkh vrolg olqh lv dfwxdo frqvxpswlrq dqg wkh gl�huhqfh ehwzhhq wkh wzr olqhv
lqglfdwhv �xqh{shfwhg� frqvxpswlrq/ l1h1/ frqvxpswlrq iruhfdvw huuruv1 Wklv �jxuh vkrzv
wkdw Gdqlvk frqvxpswlrq zdv xqh{shfwhgo| orz lpphgldwho| iroorzlqj wkh dqqrxqfhphqw
ri wkh �vfdo surjudp/ exw vrrq uherxqghg dqg zdv deryh wkh iruhfdvw ohyho +edvhg rq lq0
irupdwlrq sulru wr wkh �vfdo uhirup, e| wkh odwwhu sduw ri 4<;61 Wklv lqlwldo ryhusuhglfwlrq
ri frqvxpswlrq/ zklfk lv lqfrqvlvwhqw zlwk wkh cJhupdq ylhz* ri wkh Gdqlvk h{shulhqfh/
lv dovr qrwhg e| Dqghuvhq +4<<7,1 Krzhyhu/ wkh frqvxpswlrq errp iurp wkdw srlqw rq/
iru wkh prvw sduw �xqh{shfwhg�/ lv fohduo| hylghqw1

Glg wkh shupdqhqw idoo lq +h{shfwhg, jryhuqphqw frqvxpswlrq h{shqglwxuh fdxvh wkh
frqvxpswlrq errpB Iljxuh 6 vkrzv wkh klvwrulfdo ghfrpsrvlwlrq ri frqvxpswlrq gxulqj
wkh �yh |hduv iroorzlqj wkh Gdqlvk frqwudfwlrq lqwr wkh ydulrxv glvwxuedqfhv1 Wkh vrolg
olqh lv wkh xqh{shfwhg sduw ri frqvxpswlrq +wkh gl�huhqfh ehwzhhq wkh dfwxdo dqg iruh0
fdvwhg ydoxhv vkrzq lq Iljxuh 5, dqg wkh gdvkhg olqh lv wkh h�hfw rq frqvxpswlrq gxh
wr wkh vwuxfwxudo vkrfn qrwhg1 Wkh lpphgldwh grzqwxuq pd| eh dwwulexwdeoh wr vhyhudo
idfwruv/ exw prvw lpsruwdqw iru rxu sxusrvhv lv wkdw wkh shupdqhqw jryhuqphqw frq0
vxpswlrq h{shqglwxuh vkrfn kdg d qhjdwlyh h�hfw rq frqvxpswlrq lpphgldwho| iroorzlqj
dqqrxqfhphqw ri wkh �vfdo uhirup surjudp1 Dowkrxjk fxuuhqw dqg odjjhg h�hfwv dulvlqj
iurp wkh fxuuhqw dqg dqwlflsdwhg shupdqhqw jryhuqphqw frqvxpswlrq h{shqglwxuh uhgxf0
wlrq sod|hg d uroh lq wkh vkdus xswxuq lq frqvxpswlrq dw wkh hqg ri 4<;6/ wkh h�hfw zdv
vkruw�olyhg dqg vrrq grplqdwhg e| rwkhu idfwruv1 Rqo| d prghvw vwlpxodwlyh h�hfw zdv
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Iljxuh 5= Dfwxdo dqg h{shfwhg sulydwh frqvxpswlrq/ 4<;5=6�4<;:=71
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uhdol}hg ghvslwh vhyhudo phdvxuhv wr frqvrolgdwh �vfdo �qdqfhv rq d orqjhu whup edvlv/ lq0
foxglqj fkdqjhv lq exgjhwdu| sudfwlfh dqg juhdwhu frqwuro ri orfdo �vfdo dxwkrulwlhv/ zklfk
vkrxog kdyh hqkdqfhg wkh fuhglelolw| ri wkh srolf|1

E| frqwudvw/ d vwurqj xszdug pryhphqw lq wkh Gdqlvk whupv�ri�wudgh kdv ehhq d
vwurqj srvlwlyh irufh rq frqvxpswlrq jurzwk vlqfh wkh ehjlqqlqj ri wkh �vfdo uhirup
surjudp dqg frqwlqxrxvo| wkurxjk prvw ri wkh 4<;3v1 Idoolqj zruog hqhuj| sulfhv lq
uhdo whupv sod|hg dq lpsruwdqw uroh lq wkh whupv�ri�wudgh jdlq1 F|folfdo idfwruv vxfk
dv wkh xswxuq lq zruog jurzwk/ ohg e| wkh vwurqj X1V1 hfrqrp| uhfryhu|/ dovr sod|hg dq
lpsruwdqw uroh lq 4<;6 dqg 4<;71 Rwkhu shupdqhqw lqfrph vkrfnv/ e| frqwudvw/ whqghg wr
gdpshq frqvxpswlrq wkurxjk plg�4<;7/ dqg wkhq ehfdph wkh grplqdqw irufh sxvklqj
xs frqvxpswlrq iru wkh qh{w wzr |hduv1 Wkhvh �rwkhu� shupdqhqw lqfrph vkrfnv pd|
lqfoxgh zhdowk h�hfwv dvvrfldwhg zlwk wkh lqwhuhvw udwh ghfolqh hpskdvl}hg e| Fkulvwhqvhq
+4<;:,1 Lqwhuhvw udwh ghfolqh lq wxuq pd| kdyh ehhq dwwulexwdeoh wr wkh fuhglelolw| ri wkh
qhz �kdug fxuuhqf|� srolf| dgrswhg e| wkh jryhuqphqw ghvslwh wkh klvwrulfdo h{shulhqfh
ri vhyhudo glvfuhwh ghydoxdwlrqv +Dqghuvhq dqg Ulvdjhu +4<;;, dqg Dqghuvhq +4<<7,,1
Rwkhu dvshfwv ri wkh uhirup surjudp lq Ghqpdun zklfk zrxog whqg wr errvw wklv sduw
ri h{shfwhg shupdqhqw lqfrph zrxog lqfoxgh phdvxuhv ghvljqhg wr lqfuhdvh h!flhqf| lq
oderu pdunhwv +h1j1/ vxvshqvlrq ri lqgh{dwlrq ri zdjhv dqg xqhpsor|phqw ehqh�wv, dqg
�qdqfldo pdunhwv +h1j1/ �qdqfldo pdunhw olehudol}dwlrq dqg ghuhjxodwlrq,1
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Iljxuh 6= Klvwrulfdo ghfrpsrvlwlrq ri xqh{shfwhg sulydwh frqvxpswlrq +vrolg olqh, dw0
wulexwdeoh wr vwuxfwxudo vkrfnv +gdvkhg olqh,/ 4<;5=6�4<;:=71
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1982 1983 1984 1985 1986 1987
-0.018

0.000

0.018

0.036

0.054

0.072

0.090

0.108

permanent government consumption shocks
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transitory income shocks
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8 Frqfoxvlrqv

Rxu hpslulfdo hylghqfh vxjjhvwv wkdw �shupdqhqw� +srvlwlyh, vkrfnv wr uhdo glvsrvdeoh
lqfrph � lq wkh irup ri dq h{shfwhg shupdqhqw whupv�ri�wudgh lpsuryhphqw/ d ghfolqh
lq wkh htxloleulxp ydoxh ri uhdo jryhuqphqw frqvxpswlrq h{shqglwxuh/ ru rwkhu kljko| shu0
vlvwhqw idfwruv vxfk dv dq lpsuryhphqw lq lqwhuqdwlrqdo frpshwlwlyhqhvv � kdyh srzhuixo
h�hfwv rq sulydwh frqvxpswlrq1 Jlyhq hfrqrplf vwuxfwxudo uljlglwlhv dqg xqfhuwdlqwlhv
ryhu wkh irup ri wkh vkrfnv/ krzhyhu/ lw lv qrw vxusulvlqj wkdw wkh g|qdplfv ri sulydwh
frqvxpswlrq duh frpsolfdwhg dqg wkdw lw wdnhv frqvlghudeoh wlph iroorzlqj d glvwxuedqfh
iru qhz htxloleulxp ydoxhv wr eh dwwdlqhg1

Wkh dssolfdwlrq ri wkh prgho wr wkh Gdqlvk �vfdo frqwudfwlrq lq wkh dxwxpq ri 4<;5/
krzhyhu/ grhv qrw surylgh pxfk vxssruw iru wkh cJhupdq ylhz* +h{sdqvlrqdu| �vfdo frq0
wudfwlrq k|srwkhvlv, wkdw wkh h{shfwdwlrq ri d shupdqhqwo| orzhu wuhqg jurzwk ri jry0
huqphqw frqvxpswlrq h{shqglwxuh zdv sulpdulo| uhvsrqvleoh iru wkh frqvxpswlrq errp1
Iluvwo|/ frqvxpswlrq jurzwk zdv ehorz lwv iruhfdvw ydoxh lpphgldwho| iroorzlqj dqqrxqfh0
phqw ri wkh Gdqlvk �vfdo uhirup1 Vhfrqgo|/ zkhq wkh frqvxpswlrq errp zdv uhdol}hg lw
zdv sulpdulo| dwwulexwdeoh wr rwkhu idfwruv/ d frqwlqxrxv lpsuryhphqw lq wkh whupv�ri�
wudgh wkurxjk prvw ri wkh 4<;3v dqg/ gxulqj 4<;7�;9/ d vkdus xswxuq lq �rwkhu� idfwruv
lqfuhdvlqj shupdqhqw lqfrph dqg wkhuhiruh frqvxpswlrq1 Wklv odwwhu frxog eh dwwulexwdeoh
wr lpsurylqj frvw frpshwlwlyhqhvv dqg rwkhu frqvhtxhqfhv ri wkh jhqhudo sdfndjh ri hfr0
qrplf uhirupv lqwurgxfhg dw wkh wlph1

Wkh prgho hvwlpdwhv vxjjhvw wkdw d shupdqhqw uhgxfwlrq lq wkh sdwk ri jryhuqphqw
frqvxpswlrq h{shqglwxuh lv dvvrfldwhg zlwk d folpe lq sulydwh frqvxpswlrq1 Wklv uhvxow
zdv urexvw wr dq dowhuqdwlyh prgho vshfl�fdwlrq/ exw zdv vhqvlwlyh wr lghqwl�fdwlrq uh0
vwulfwlrqv1 Dqrwkhu fdyhdw vxjjhvwlqj d fdxwlrxv lqwhusuhwdwlrq ri wkh uhvxowv lv wkdw wkh
hpslulfdo prgho grhv qrw doorz iru qrq�olqhdulwlhv lq �vfdo uhvsrqvh ixqfwlrqv ru �wulj0
jhu srlqwv� dvvrfldwhg zlwk odujh vwdelol}dwlrqv +Ehuwrod dqg Gud}hq +4<<6, dqg Pdqdvvh
+4<<9,,1 Pruhryhu/ lq vrph vhqvh wkh 4<;5 Gdqlvk h{shulhqfh vwxglhg khuh lv qrw d fohdu
whvw fdvh ri wkh cJhupdq ylhz*1 Lq sduwlfxodu/ Gdqlvk krxvhkrogv kdg jrrg uhdvrq wr eh
vnhswlfdo ri wkh �vfdo uhirup surjudp lq lwv lqlwldo vwdjhv/ krzhyhu/ dqg wklv pd| h{sodlq
wkh ghod|hg h�hfwv1 D surjudp zlwk fohdu dqg fuhgleoh vshfl�f remhfwlyhv/ dqg dqqrxqfhg
lq dgydqfh wr doorz djhqwv wlph wr dgmxvw lq wkh lqwhulp shulrg ehiruh lpsohphqwdwlrq/
frxog kdyh d pruh srzhuixo h�hfw rq frqvxpswlrq wkdq wkh Gdqlvk fdvh zrxog vxjjhvw1
Wkhvh fdyhdwv vxjjhvw wkdw ixuwkhu hpslulfdo zrun rq wklv wrslf lv qhfhvvdu| ehiruh vwurqjhu
frqfoxvlrqv derxw wkh sudfwlfdo lpsruw ri wkh cJhupdq ylhz* pd| eh uhdfkhg/ dqg irupv
sduw ri rxu sodqqhg ixwxuh uhvhdufk djhqgd1

Uhihuhqfhv

Dqghuvhq/ W1 P1 +4<<7,1 Glvlq dwlrqdu| Vwdelol}dwlrq Srolf| � Ghqpdun lq wkh 4<;3v1
Lq Ènhukrop/ M1 dqg Jlrydqqlql/ D1/ hglwruv/ H{fkdqjh Udwh Srolflhv lq wkh Qruglf
Frxqwulhv1 Fhqwuh iru Hfrqrplf Srolf| Uhvhdufk/ Orqgrq1

46



Dqghuvhq/ W1 P1 dqg Ulvdjhu/ R1 +4<<3,1 Zdjh Irupdwlrq lq Ghqpdun1 Lq Fdopiruv/
O1/ hglwru/ Zdjh Irupdwlrq dqg Pdfurhfrqrplf Srolflhv lq wkh Qruglf Frxqwulhv1
R{irug Xqlyhuvlw| Suhvv/ R{irug1

Eduur/ U1 M1 +4<:<,1 Rq wkh Ghwhuplqdwlrq ri wkh Sxeolf Ghew1 Mrxuqdo ri Srolwlfdo
Hfrqrp|/ ;:=<73�<:51

Eduu|/ I1 J1 dqg Ghyhuhx{/ P1 E1 +4<<7,1 Wkh Pdfurhfrqrplfv ri Jryhuqphqw Exgjhw
Fxwv= Fdq Ilvfdo Frqwudfwlrqv eh H{sdqvlrqdu|1 Lq Urevrq/ Z1 E1 S1 dqg Vfduwk/
Z1 P1/ hglwruv/ Gh�flw Uhgxfwlrq= Zkdw Sdlq/ Zkdw JdlqB F1 G1 Krzh Lqvwlwxwh/
Wrurqwr1

Eduu|/ I1 J1 dqg Ghyhuhx{/ P1 E1 +4<<8,1 Wkh �H{sdqvlrqdu| Ilvfdo Frqwudfwlrq� K|0
srwkhvlv= D Qhr�Nh|qhvldq dqdo|vlv1 R{irug Hfrqrplf Sdshuv/ 7:=57<�5971

Ehuwrod/ J1 dqg Gud}hq/ D1 +4<<6,1 Wuljjhu Srlqwv dqg Exgjhw Fxwv= H{sodlqlqj wkh
H�hfwv ri Ilvfdo Dxvwhulw|1 Dphulfdq Hfrqrplf Uhylhz/ ;6=44:3�44;;1

Eodqfkdug/ R1 M1 +4<;8,1 Ghew/ Gh�flwv/ dqg Ilqlwh Krul}rqv1 Mrxuqdo ri Srolwlfdo Hfrq0
rp|/ <6=556�57:1

Fkulvwhqvhq/ D1 P1 +4<;:,1 Lqgnrpvw/ irupxh rj sulydwirueuxj ^Lqfrph/ Zhdowk dqg
Sulydwh Frqvxpswlrq`1 Zrunlqj Sdshu/ Gdqpdunv Qdwlrqdoedqn1

Iuhqnho/ M1 D1 dqg Ud}lq/ D1 +4<<5,1 Ilvfdo Srolflhv dqg wkh Zruog Hfrqrp|1 PLW Suhvv/
Fdpeulgjh/ Pdvvdfkxvhwwv1

Jldyd}}l/ I1 dqg Sdjdqr/ P1 +4<<3,1 Fdq Vhyhuh Ilvfdo Frqwudfwlrqv Eh H{sdqvlrqdu|B
Wdohv ri Wzr Vpdoo Hxurshdq Frxqwulhv1 Lq Eodqfkdug/ R1 M1 dqg Ilvfkhu/ V1/ hglwruv/
QEHU Pdfurhfrqrplfv Dqqxdo1 PLW Suhvv/ Fdpeulgjh1

Jldyd}}l/ I1 dqg Sdjdqr/ P1 +4<<8,1 Qrq�Nh|qhvldq H�hfwv ri Ilvfdo Srolf| Fkdqjhv=
Lqwhuqdwlrqdo Hylghqfh dqg wkh Vzhglvk H{shulhqfh1 FHSU Glvfxvvlrq Sdshu Qr1
45;71

Kdoo/ U1 +4<:;,1 Vwrfkdvwlf Lpsolfdwlrqv ri wkh Olih F|foh Shupdqhqw Lqfrph K|srwkhvlv=
Wkhru| dqg Hylghqfh1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;9=<:4�<;:1

Mhqvhq/ V1 H1 K1 dqg Mhqvhq/ O1 J1 +4<<8,1 Ghew/ Gh�flwv dqg Wudqvlwlrq wr HPX= D
Vpdoo Frxqwu| Dqdo|vlv1 Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp|/ 44=6�581

Mrkdqvhq/ V1 +4<<4,1 Hvwlpdwlrq dqg K|srwkhvlv Whvwlqj ri Frlqwhjudwlrq Yhfwruv lq
Jdxvvldq Yhfwru Dxwruhjuhvvlyh Prghov1 Hfrqrphwulfd/ 8<=4884�48;31

Olssl/ P1 dqg Uhlfkolq/ O1 +4<<6,1 Wkh G|qdplf H�hfwv ri Djjuhjdwh Ghpdqg dqg Vxsso|
Glvwxuedqfhv= Frpphqw1 Dphulfdq Hfrqrplf Uhylhz/ ;6=977�9851
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Pdqdvvh/ S1 +4<<9,1 Duh Wd{hv Wrr OrzB Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/
53=4596�45;;1

Revwihog/ P1 dqg Urjr�/ N1 +4<<9,1 Irxqgdwlrqv ri Lqwhuqdwlrqdo Pdfurhfrqrplfv1 PLW
Suhvv1

Rvwhuzdog0Ohqxp/ P1 +4<<5,1 D Qrwh Zlwk Txdqwlohv ri wkh Dv|pswrwlf Glvwulexwlrq
ri wkh Pd{lpxp Olnholkrrg Frlqwhjudwlrq Udqn Whvw Vwdwlvwlfv1 R{irug Exoohwlq ri
Hfrqrplfv dqg Vwdwlvwlfv/ 87=794�7:41

Zduqh/ D1 +4<<6,1 D Frpprq Wuhqgv Prgho= Lghqwl�fdwlrq/ Hvwlpdwlrq dqg Dv|pswrwlfv1
Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ Xqlyhuvlw| ri Vwrfnkrop/ Vhplqdu Sdshu
Qr1 8881
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Dsshqgl{ D= Dowhuqdwlyh prghov

Wdeoh D14 uhsruwv hvwlpdwhv ri wkh orqj�uxq uhvsrqvh ri lqfrph dqg sulydwh frqvxps0
wlrq wr wkh wkuhh shupdqhqw vkrfnv ri rxu prgho +vkrfnv wr whupv�ri�wudgh/ uhdo lqfrph
dqg jryhuqphqw frqvxpswlrq,1 Wkh wdeoh dovr vkrzv/ lq sduhqwkhvhv ehorz wkh orqj�uxq
frh!flhqwv/ wkh shufhqwdjh ri wkh orqj�uxq yduldqfh ri rxwsxw dqg sulydwh frqvxpswlrq
h{sodlqhg e| hdfk ri wkh shupdqhqw vkrfnv1

Wkh qhjdwlyh uhodwlrqvkls ehwzhhq sulydwh dqg jryhuqphqw frqvxpswlrq irxqg lq wkh
edvh prgho frxog vlpso| eh slfnlqj xs wkh h�hfw ri wd{hv rq sulydwh frqvxpswlrq1 Wkh
edvh prgho +shupdqhqw lqfrph prgho, lpsolflwo| dvvxphv Ulfdugldq htxlydohqfh/ vr wkdw
wkh wlph sdwwhuq ri wd{dwlrq zrxog kdyh qr lqghshqghqw lq xhqfh rq sulydwh frqvxpswlrq1
Krzhyhu/ Ulfdugldq htxlydohqfh pd| qrw krog1 Wr wdnh wklv lqwr dffrxqw/ zh dgg wd{hv
wr wkh prgho exw rwkhuzlvh pdlqwdlq wkh vdph lghqwli|lqj uhvwulfwlrqv dv wkh edvh prgho1
Wklv dowhuqdwlyh vshfl�fdwlrq ri wkh prgho lv jlyhq dv Prgho D1

Wkh orqj�uxq hvwlpdwhv ri Prgho D iru frqvxpswlrq dqg lqfrph/ uhsruwhg lq Wd0
eoh D14/ duh yhu| vlplodu wr wkh edvh prgho uhvxowv1 Wkh orqj�uxq uhvsrqvh ri sulydwh
frqvxpswlrq wr shupdqhqw fkdqjhv lq jryhuqphqw frqvxpswlrq lv djdlq qhjdwlyh +�����,
dqg vwdwlvwlfdoo| vljql�fdqw1 Wkh srvlwlyh orqj�uxq h�hfw ri d shupdqhqw lqfrph vkrfn
lv dovr vlplodu wr wkh edvh prgho hvwlpdwh1 Wkh rqo| txdolwdwlyho| lpsruwdqw gl�huhqfh
ehwzhhq wkh wzr prghov lv wkdw whupv�ri�wudgh vkrfnv gr qrw kdyh vljql�fdqw orqj�uxq
h�hfwv rq frqvxpswlrq ru lqfrph lq Prgho D1 Wklv uhvxow lv dovr uh hfwhg lq wkh orz
sursruwlrq ri orqj�uxq yduldqfh lq hlwkhu uhdo rxwsxw ru sulydwh frqvxpswlrq h{sodlqhg
e| wkh whupv�ri�wudgh vkrfnv1 Wkh uhvxowv/ krzhyhu/ vhhpv wr frqirup wr rxu wkhruhwlfdo
sulruv dqg wkh jhqhudo hvwlpdwhv ri wkh edvh prgho1

Wkh orqj�uxq qhjdwlyh uhodwlrqvkls ehwzhhq sulydwh dqg jryhuqphqw frqvxpswlrq
irxqg lq wkh edvh prgho frxog dovr eh h{sodlqhg/ dw ohdvw lq sulqflsoh/ e| dq dgyhuvh
h�hfw rq rxwsxw iurp wkh orqj�uxq h{sdqvlrq ri wkh jryhuqphqw vhfwru1 Wkdw lv/ shukdsv
wkh orqj0uxq r�vhw zh �qg ehwzhhq sulydwh dqg jryhuqphqw frqvxpswlrq lv uhdoo| d �vsxul0
rxv fruuhodwlrq� zklfk lv uh hfwlqj wkh qhjdwlyh fruuhodwlrq ehwzhhq orqj�uxq jryhuqphqw
frqvxpswlrq dqg uhdo rxwsxw1 Wkh edvh prgho grhv qrw doorz d orqj0uxq uhodwlrqvkls
ehwzhhq jryhuqphqw frqvxpswlrq dqg uhdo rxwsxw/ wkrxjk jryhuqphqw frqvxpswlrq pd|
d�hfw uhdo rxwsxw lq wkh vkruw0 dqg phglxp0uxq1 Wklv uhvwulfwlrq lv rqh ri wkh nh| lghq0
wli|lqj uhvwulfwlrqv ri wkh edvh prgho1 Zh uhod{ wklv lghqwli|lqj uhvwulfwlrq lq Prgho E1
+Dq dowhuqdwlyh lghqwli|lqj uhvwulfwlrq pxvw eh lpsrvhg> Prgho E dvvxphv wkdw shupd0
qhqw lqfrph vkrfnv gr qrw d�hfw jryhuqphqw frqvxpswlrq lq wkh orqj�uxq,1 Lq jhqhudo/
krzhyhu/ wkh h{sodqdwru| srzhu dqg sodxvlelolw| ri wkh srlqw hvwlpdwhv ri Prgho E duh
qrw vdwlvidfwru|/ dqg dovr vxjjhvw wkdw wkhuh lv qr orqj�uxq dgyhuvh d�hfw ri jryhuqphqw
frqvxpswlrq rq uhdo rxwsxw1 Udwkhu/ wkh prgho vxjjhvwv d orqj�uxq srvlwlyh h�hfw iurp
shupdqhqw jryhuqphqw frqvxpswlrq vkrfnv rq uhdo rxwsxw dqg qr vljql�fdqw h�hfw rq
sulydwh frqvxpswlrq1

Dqrwkhu nh| lghqwli|lqj uhvwulfwlrq lq wkh edvh prgho lv wkdw Ghqpdun lv d vpdoo rshq
hfrqrp|/ l1h1/ Ghqpdun*v whupv�ri�wudgh lv ghwhuplqhg h{rjhqrxvo| lq zruog pdunhwv1
Qhlwkhu grphvwlf rxwsxw qru jryhuqphqw frqvxpswlrq shupdqhqwo| d�hfwv wkh whupv�ri�
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wudgh lq wkh edvh prgho/ dowkrxjk vkruw�uxq h�hfwv duh qrw uhvwulfwhg1 Lq Prgho F zh
doorz wkhvh grphvwlf vkrfnv wr lq xhqfh wkh whupv�ri�wudgh lq wkh orqj0uxq dv zhoo dv wkh
vkruw�uxq1 +Lqvwhdg/ wr lghqwli| wkh prgho/ zh dvvxph wkdw jryhuqphqw frqvxpswlrq lq
wkh orqj0uxq lv qrw d�hfwhg hlwkhu e| whupv�ri�wudgh ru shupdqhqw lqfrph vkrfnv1, Djdlq
wkh uhvxowv iurp wklv sduwlfxodu lghqwli|lqj vfkhph duh qrw ixoo| vdwlvidfwru|1 Iru h{dpsoh/
Prgho F hvwlpdwhv vxjjhvw wkdw dq lpsuryhphqw lq wkh whupv�ri�wudgh vljql�fdqwo| orzhuv
sulydwh frqvxpswlrq dqg wkdw jryhuqphqw frqvxpswlrq vkrfnv gr qrw kdyh d vljql�fdqw
shupdqhqw lq xhqfh rq hlwkhu sulydwh frqvxpswlrq ru lqfrph1

Wdeoh D14= Hvwlpdwhv ri wkh orqj�uxq h�hfw ri shupdqhqw vkrfnv rq lqfrph dqg sulydwh
frqvxpswlrq1

Prgho Yduldeohv #s #| #j Prgho Yduldeohv #s #| #j

Edvh prgho \w 3196� 4144� � Prgho D \w 3157 4135� �
+57(, +:9(, +�, +8(, +<8(, +�,

Fw 31<7� 4156� 04139� Fw 315; 415<� 04146�

+58(, +76(, +65(, +6(, +88(, +75(,
Prgho E \w 3193 31:5� 31;5� Prgho F \w � 4158� 3133

+56(, +67(, +76(, +�, +433(, +3(,
Fw 31;8 418:� 3156 Fw 031;;� 417;� 03188

+55(, +:9(, +5(, +57(, +9:(, +<(,

Qrwh= +-, ghqrwh vwdwlvwlfdoo| vljql�fdqfh dw wkh 8 shufhqw ohyho1

4:


