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Devwudfw

Zh suhvhqw d prgho hperg|lqj prghudwh dprxqwv ri qrplqdo uljlgl0

wlhv zklfk dffrxqwv iru wkh revhuyhg lqhuwld lq lq�dwlrq dqg shuvlvwhqfh

lq rxwsxw1 Wkh nh| ihdwxuhv ri rxu prgho duh wkrvh wkdw suhyhqw d vkdus

ulvh lq pdujlqdo frvwv diwhu dq h{sdqvlrqdu| vkrfn wr prqhwdu| srolf|1 Ri

wkhvh ihdwxuhv/ wkh prvw lpsruwdqw duh vwdjjhuhg zdjh frqwudfwv ri dyhudjh

gxudwlrq wkuhh txduwhuv/ dqg yduldeoh fdslwdo xwlol}dwlrq1

MHO= H6/ H7/ H8

�Wkh �uvw wzr dxwkruv duh judwhixo iru wkh �qdqfldo vxssruw ri d Qdwlrqdo Vflhqfh Irxqgdwlrq
judqw wr wkh Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk1 Zh zrxog olnh wr dfnqrzohgjh khosixo
frpphqwv iurp Oduv Kdqvhq/ Fkulv Vlpv dqg Pdun Zdwvrq1 Zh sduwlfxoduo| zdqw wr wkdqn
Ohyrq Eduvhjk|dq iru klv vxshue uhvhdufk dvvlvwdqfh1 Wklv sdshu grhv qrw qhfhvvdulo| uh�hfw wkh
ylhzv ri wkh Ihghudo Uhvhuyh Edqn ri Fklfdjr/ ru wkh Ihghudo Uhvhuyh V|vwhp1

|Qruwkzhvwhuq Xqlyhuvlw|/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ dqg Ihghudo Uhvhuyh
Edqnv ri Fklfdjr dqg Fohyhodqg1

}Qruwkzhvwhuq Xqlyhuvlw|/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ dqg Ihghudo Uhvhuyh Edqn
ri Fklfdjr1

{Ihghudo Uhvhuyh Edqn ri Fklfdjr1
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4Wklv lv wkh vdph txhvwlrq wkdw lv wkh irfxv ri d odujh dqg jurzlqj olwhudwxuh1 Vhh/ iru h{dpsoh/
Fkdul/ Nhkrh dqg PfJudwwdq +5333,/ Pdqnlz +5334,/ Urwhpehuj dqg Zrrgirug +4<<<, dqg wkh
uhihuhqfhv wkhuhlq1

5Lq uhodwhg zrun/ Verugrqh +5333, dujxhv wkdw/ wdnlqj dv jlyhq djjuhjdwh uhdo yduldeohv/ d
prgho zlwk vwdjjhuhg zdjhv dqg sulfhv grhv zhoo dw dffrxqwlqj iru wkh wlph vhulhv surshuwlhv ri
zdjhv dqg sulfhv1

6Vhh iru h{dpsoh Fkdul/ Nhkrh dqg PfJudwwdq +5333,1
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7Rwkhu dxwkruv kdyh dovr dujxhg wkdw lqihuhqfh derxw qrplqdo uljlglwlhv fdq eh glvwruwhg lq
lpsruwdqw zd|v li wkh uhdo vlgh ri wkh hfrqrp| lv plvvshfl�hg1 Vhh iru h{dpsoh Ixkuhu +5333,/
PfFdooxp dqg Qhovrq +4<<;, dqg Vlpv +4<<;,1 Vhh dovr wkh lqwhuhvwlqj sdshu e| Hgjh +5333,/
zklfk lqfrusrudwhv kdelw irupdwlrq/ wlph0wr0exlog fdslwdo/ dqg lqyhvwphqw dgmxvwphqw frvwv lqwr
d Fdoyr0vw|oh vwlfn| sulfh prgho1 Vkh vkrzv wkdw wkhvh uhdo shuwxuedwlrqv vxevwdqwldoo| lpsuryh
wkh shuirupdqfh ri wkh Fdoyr prgho1

8D sduwlfxoduo| vlpsoh h{dpsoh fdq eh irxqg lq Fkdul/ Nhkrh dqg PfJudwwdq +5333, dqg
Frroh| dqg Kdqvhq +4<;<,1 Wkh| dvvxph wkdw wkh prqhwdu| srolf| vkrfn lv wkh huuru lq d �uvw
rughu dxwruhjuhvvlyh uhsuhvhqwdwlrq iru prqh| jurzwk1 Xqghu wkhvh frqglwlrqv/ wkh srolf| vkrfn
lv wkh huuru lq wkh surmhfwlrq ri prqh| jurzwk rq rqh odj ri lwvhoi1 Wkh g|qdplf uhvsrqvh ri d
yduldeoh wr wkh vkrfn lv wkh surmhfwlrq ri wkdw yduldeoh rq fxuuhqw dqg sdvw ydoxhv ri wkh vkrfn1
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9Wklv lv dfwxdoo| rqo| wuxh dv dq dssur{lpdwlrq1 Lw lv d ihdwxuh ri wkh olqhdu srolf| uxohv zh
xvh wr dssur{lpdwh wkh vroxwlrq wr wkh prgho1 D pdlqwdlqhg dvvxpswlrq ri rxu dqdo|vlv lv wkdw
wklv dssur{lpdwlrq lv uhdvrqdeo| dffxudwh1

:Wklv lv qrw wuxh iru doo prghov1 Iru h{dpsoh/ wkh vljqdo h{wudfwlrq sureohp lq Oxfdv* +4<:5,
prqhwdu| plvshufhswlrq prgho lpsolhv wkdw wkh uhvsrqvh ri wkh hfrqrp| wr d prqhwdu| srolf|
vkrfn ghshqgv vhqvlwlyho| rq wkh qdwxuh ri wkh rwkhu vkrfnv1 Vr/ hyhq li rqh lv rqo| lqwhuhvwhg
lq nqrzlqj wkh h�hfwv ri d prqhwdu| srolf| vkrfn lq d prqhwdu| plvshufhswlrq prgho/ rqh vwloo
fdqqrw dyrlg wdnlqj d vwdqg rq wkh qdwxuh ri wkh rwkhu vkrfnv1

;Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;,/ Hgjh +5333, dqg Urwhpehuj dqg Zrrgirug
+4<<:, kdyh dovr dssolhg wklv vwudwhj| lq wkh frqwh{w ri prqhwdu| srolf| vkrfnv1

<Vhh iru h{dpsoh Fkdul/ Fkulvwldqr dqg Hlfkhqedxp +4<<8,/ Luhodqg +4<<:,/ Nlp +5333,/ dqg
Ohhshu dqg Vlpv +4<<7,1 Dq h{wuhph yhuvlrq ri wklv vwudwhj| dvvxphv wkdw wkh rqo| glvwxuedqfhv
wr wkh hfrqrp| duh prqhwdu| srolf| vkrfnv +vhh Fkdul/ Nhkrh dqg PfJudwwdq +5333,1
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49Dqrwkhu frqfhuq kdv ehhq udlvhg zlwk wkh Fdoyr sulflqj vfkhph1 Ixkuhu dqg Prruh +4<<8,
dqg rwkhuv dujxh wkdw wkh vwdqgdug irupxodwlrq frxqwhuidfwxdoo| lpsolhv wkdw lq�dwlrq ohdgv
rxwsxw1 Krzhyhu/ dv Jdol dqg Jhuwohu +4<<<, srlqw rxw/ wklv uhvwv rq d vshfl�fdwlrq lq zklfk
avw lv phdvxuhg e| wkh rxwsxw jds1 Jdol dqg Jhuwohu +4<<<, srlqw rxw wkdw wklv fulwlflvp grhv
qrw dsso| wr prghov olnh rxuv lq zklfk avw fruuhvsrqgv wr uhdo pdujlqdo frvw1 Lq dgglwlrq/ wkh|
surylgh hylghqfh lq vxssruw ri vshfl�fdwlrqv olnh wklv1

4:Edoo +4<<7, dqg Pdqnlz +5333, dqg rwkhuv kdyh udlvhg dqrwkhu remhfwlrq wr Fdoyr0vw|oh
vwlfn| sulfh prghov= d fuhgleoh glvlq�dwlrq lv dvvrfldwhg zlwk dq h{sdqvlrq lq hfrqrplf dfwlylw|1
Wklv fulwlflvp lv edvhg rq d yhuvlrq ri +614:, lq zklfk d phdvxuh ri wkh rxwsxw jds dsshduv
lqvwhdg ri pdujlqdo frvwv/ av= Lw lv qrw fohdu wkdw wkhlu fulwlflvp dssolhv wr rxu prgho1 Iluvw/
zh lqfrusrudwh pdujlqdo frvwv dqg qrw wkh rxwsxw jds1 Vhfrqg/ rxu phdvxuh ri pdujlqdo frvw
lqfoxghv wkh lqwhuhvw udwh1 Lq rxu prgho/ zh frqmhfwxuh wkdw d fuhgleoh glqvlq�dwlrq zrxog eh
dvvrfldwhg zlwk d wudqvlwru| ulvh lq wkh lqwhuhvw udwh dqg wkhuhiruh d ulvh lq pdujlqdo frvwv1 Vr/
lw lv srvvleoh wkdw rxu prgho lv qrw vxemhfw wr wklv fulwlflvp1 Wklv lv dq lqwhuhvwlqj lvvxh zklfk
zh ohdyh wr ixwxuh uhvhdufk1

4;Vhh Fdvduhv dqg PfFdooxp +5333,/ Pdqnlz +5334, dqg Zdovk +4<<;/ s1 5570558,1
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�?U*�_i |�i �ht| 2D i*i4i?|t Lu i@U� hitTL?ti u�?U|�L?� ��h it|�4@|Lh Lu � �t |�i tL*�|�L? |LG

a ' 4�?
�
E 	[�[E����T 3�E	[�[E���� Ee�2�

Oihic T �t @ _�@}L?@* 4@|h� ��|� |�i t@4T*i �@h�@?Uit Lu |�i 	[<t @*L?} |�i _�@}L?@*� A�iti
�@h�@?Uit @hi |�i M@t�t uLh |�i UL?�_i?Ui �?|ih�@*t hiTLh|i_ �? 6�}�hi �� 5Lc ��|� |��t U�L�Ui
Lu Tc � �t igiU|��i*) U�Lti? tL |�@| [E�� *�it @t 4�U� @t TLtt�M*i �?t�_i |�iti UL?�_i?Ui
�?|ih�@*t�

D� ,4T�h�U@* +it�*|t

W? |��t tiU|�L? �i @UUL4T*�t� |�hii |��?}t� 6�ht|c �i _�tU�tt |�i it|�4@|i_ T@h@4i|ih �@*�it�
5iUL?_c �i @ttitt |�i @M�*�|) Lu |�i it|�4@|i_ 4L_i* |L @UUL�?| uLh |�i �4T�*ti hitTL?ti
u�?U|�L?t _�tU�tti_ �? tiU|�L? 2� A��h_c �i _LU�4i?| �L� |�i _�gihi?| ui@|�hit Lu |�i 4L_i*
UL?|h�M�|i |L �|t i4T�h�U@* TihuLh4@?Ui�

D��� �@h@4i|ih ,t|�4@|it

A�i hL� *@Mi*i_ �Mi?U�4@h!< �? A@M*i � t�44@h�3it L�h TL�?| it|�4@|it Lu |�i T@h@4i|iht
�? |�i �iU|Lhc �� `�|� |�i i UiT|�L? Lu j@c t|@?_@h_ ihhLht @hi hiTLh|i_ �? T@hi?|�itit�2H

5;Khuh/ zh eulh�| ghvfuleh krz zh frpsxwhg wkh vwdqgdug huuruv1 Ohw j+a�> a#, @ 3 ghqrwh wkh
�uvw rughu frqglwlrq dvvrfldwhg zlwk wkh vroxwlrq wr wkh plqlpl}dwlrq sureohp lq +715,1 Khuh/

+a�> a#, duh wkh hvwlpdwruv fruuhvsrqglqj wr wkh wuxh ydoxhv ri wkh sdudphwhuv/ +�3> #3,1 Wkh
ixqfwlrq/ j> lpsolflwo| gh�qhv d pdsslqj iurp #3 wr �3= Wkh Wd|oru vhulhv h{sdqvlrq ri wklv
pdsslqj derxw wkh wuxh ydoxhv ri wkh sdudphwhuv/ lv zulwwhq/ j4+a���3,.j5+ a#�#3, @ 3> zkhuh
j4 dqg j5 duh wkh sduwldo ghulydwlyhv ri j zlwk uhvshfw wr � dqg #/ hydoxdwhg dw �

3> #3 +lq sudfwlfh/
wkhvh duh hydoxdwhg dw wkh srlqw hvwlpdwhv,1 OhwG @ �j�4

4 j5= Wkhq/
s
W +a���3, �

d
Q+3>GZG3,>

2�
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65Wr vhh wklv/ zh frqvlghuhg wzr yhu| gl�huhqw uhsuhvhqwdwlrqv iru prqh| jurzwk1 Lq wkh �uvw/
d srolf| vkrfn kdv qr lpsdfw rq wkh ixwxuh prqh| vxsso|= �w @ �. %w� %w�4= Lq wkh vhfrqg/ wkh
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frpsxwhg wkh lpsdfw h�hfw rq Uw ri vhwwlqj %w @ 3=48= Lq wkh fdvh ri wkh �uvw prqh| surfhvv/
Uw gursv 47 edvlv srlqwv/ zkloh lq wkh vhfrqg lw gursv 46 edvlv srlqwv1
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Figure 1: Model and Data Impulse Responses
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Figure 2: Price Level, Output and Money Stock
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Figure 3:                     AR(1) Money Growth,                                                                              Flexible Prices,                                                                                       Flexible Wages
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Figure 4:          Textbook Growth Model Specification,                      No Captital Utilization,                                        No Investment Adjustment Costs,                                         No Habit Persistence
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Figure 5:                                       lambdaf = 1.05,                                                                                                                                                                                static indexation (optimized)
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