
Espinosa-Vega, Marco; Russell, Steven

Working Paper

The long-run real effects of monetary policy: Keynesian
predictions from a neoclassical model

Working Paper, No. 98-6

Provided in Cooperation with:
Federal Reserve Bank of Atlanta

Suggested Citation: Espinosa-Vega, Marco; Russell, Steven (1998) : The long-run real effects of
monetary policy: Keynesian predictions from a neoclassical model, Working Paper, No. 98-6, Federal
Reserve Bank of Atlanta, Atlanta, GA

This Version is available at:
https://hdl.handle.net/10419/100906

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/100906
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


The views expressed here are those of the authors and not necessarily those of the Federal Reserve Bank of Atlanta or the
Federal Reserve System. Any remaining errors are the authors’ responsibility.

Please address questions regarding content to Marco Espinosa-Vega, Federal Reserve Bank of Atlanta, 104 Marietta Street,
NW, Atlanta, Georgia 30303-2713, 404/521-8630, marco.espinosa@atl.frb.org, and Steven Russell, Department of
Economics, 523 Cavanaugh Hall, IUPUI, 425 University Boulevard, Indianapolis, Indiana 46202-5140, shrusse@ iupui.edu.

Questions regarding subscriptions to the Federal Reserve Bank of Atlanta working paper series should be addressed to the
Public Affairs Department, Federal Reserve Bank of Atlanta, 104 Marietta Street, NW, Atlanta, Georgia 30303-2713,
404/521-8020. The full text of this paper may be downloaded (in PDF format) from the Atlanta Fed’s World-Wide Web
site at http://www.frbatlanta.org/publica/work_papers/.

The Long-Run Real Effects of Monetary Policy:
Keynesian Predictions from a Neoclassical Model

Marco Espinosa-Vega and Steven Russell

Federal Reserve Bank of Atlanta
Working Paper 98-6

April 1998

Abstract: In this paper we integrate Diamond’s (1965) model of neoclassical production and capital with
Wallace’s (1984) model of monetary policy in order to study the real effects of two types of monetary policy
actions: open market operations and changes in reserve requirements. We show that a permanent easing of open
market or reserve policy can produce permanent increases in both the inflation rate and the level (but not the
growth rate) of output. We also describe conditions under which the effects of these policies on real interest rates
and output can be large relative to their effects on the rate of inflation. When we compare the effects of the two
types of policies we find that open market operations are the policy tool that minimizes the change in the inflation
rate necessary to achieve a given change in the level of output.

JEL classification: E4, E5, E6

Key words: long-run real effects, monetary policy, Keynes



A�i wL?}�+�? +i@* ,giU|t Lu �L?i|@h) �L*�U)G

ki)?it�@? �hi_�U|�L?t uhL4 @ �iLU*@tt�U@* �L_i*

� W?|hL_�U|�L?

� }i?ih@|�L? @}Lc |�i UL?�i?|�L?@* ��t_L4 @4L?} 4@UhLiUL?L4�t|t �i*_ |�@| U�@?}it �?

4L?i|@h) TL*�U) |�@| ThL_�Ui_ Tih4@?i?| U�@?}it �? |�i h@|i Lu �?�@|�L? UL�*_ @*tL ThL_�Ui

itti?|�@**) Tih4@?i?| U�@?}it �? |�i *i�i*t Lu hi@* �?|ihit| h@|it @?_ hi@* L�|T�|� `�|��? |�i

uh@4i�Lh! Lu |�i ki)?it�@? 4L_i*t |�@| �ihi TLT�*@h @| |�i |�4i |��t Thi_�U|�L? UL�*_ Mi

��t|��i_ L?*) M) @tt�4�?} |�@| iUL?L4�U @}i?|t �ihi ��U|�4t Lu Tiht�t|i?| 4L?i) �**�t�L?�

A��t TL�?| �@t 4@_i uLhUiu�**) M) 6h�i_4@? E�bSH� @?_ ��i*Tt E�b.2�c ��L @h}�i_ |�@|

@?@*)tit Lu |�i igiU|t Lu TL*�U) U�@?}it |�@| �ihi M@ti_ L? |��t @tt�4T|�L? �ihi �?tL�?_

@?_ �?UL?��?U�?}� A�iti @h}�4i?|t �ihi i |i?_i_ M) ?iLU*@tt�U@* iUL?L4�t|t t�U� @t w�U@t

E�b.2� @?_ 5@h}i?| @?_ @̀**@Ui E�b.S�c ��L _i�i*LTi_ h@|�L?@* i TiU|@|�L?t 4L_i*t �? ���U�

Tiht�t|i?| 4L?i) �**�t�L? �@t i T*�U�|*) h�*i_ L�|� W? |�iti 4L_i*tc Tih4@?i?| U�@?}it �?

|�i �?�@|�L? h@|i �?_�Ui_ M) 4L?i|@h) TL*�U) �@_ *�4�|i_ hi@* igiU|t �? |�i t�Lh| h�? @?_ ?L

hi@* igiU|t �? |�i *L?} h�?� �t |�i h@|�L?@* i TiU|@|�L?t *LUL4L|��i }@�?i_ t|i@4 |�i ?L|�L?

|�@| 4L?i) �@t *L?}�h�? t�Tih?i�|h@* MiU@4i |�i UL?ti?t�t ��i� @4L?} 4@UhLiUL?L4�t|t�

W? hiUi?| )i@ht |�i *�?i@h t|h�U|�h@* 4L_i*t |�@| �ihi L?Ui |�i 4Lt| UL44L? �i��U*it

uLh |�i t|�_) Lu |�i 4L?i|@h) TL*�U) �4T*�U@|�L?t Lu h@|�L?@* i TiU|@|�L?t �@�i Mii? t��

Tihti_i_ M) }i?ih@* i^��*�Mh��4 LT|�4�3�?} 4L_i*t� A�i t|@?_@h_ uh@4i�Lh! uLh 4L?i|@h)

TL*�U) @?@*)t�t �t ?L� |�i �?�?�|i��Lh�3L? hiThiti?|@|��i @}i?| 4L_i* @�}4i?|i_ M) T*@U�?}

4L?i) �? |�i �|�*�|) u�?U|�L? Lh �4TLt�?} @ U@t���?�@_�@?Ui UL?t|h@�?|� 6hL4 @ T�hi*) @?�

@*)|�U@* TihtTiU|��i 4L?i) �t ?L| @*�@)t *L?}�h�? t�Tih?i�|h@* �? |��t U*@tt Lu 4L_i*� �t

|�i 4L_i*t @hi �t�@**) tTiU��i_c �L�i�ihc @?) _iT@h|�hit uhL4 *L?}�h�? t�Tih?i�|h@*�|) @hi

i4T�h�U@**) �?UL?ti^�i?|�@*�� A��tc |�i TLT�*@h�|) Lu |�iti 4L_i*t �@t _L?i ?L|��?} |L

4 Vhh Vlgudxvnl +4<9:,/ lq zklfk prqh| lv dqdo|wlfdoo| vxshuqhxwudo/ dqg Gdqwklqh/ Grqdogvrq dqg Vplwk

+4<;:,1 Iru dgglwlrqdo glvfxvvlrq vhh Vhfwlrq 915 ehorz1

�



t�@!i 4@UhLiUL?L4�t|t< Mi*�iu �? |�i *L?}�h�? �?igiU|��i?itt Lu 4L?i|@h) TL*�U)�

`��*i |�i i4T�h�U@* i��_i?Ui �? u@�Lh Lu *L?}�h�? t�Tih?i�|h@*�|) �@t ?i�ih Mii? @t L�ih�

��i*4�?} @t |�i M@*@?Ui Lu LT�?�L? L? |�i t�M�iU| 4�}�| t�}}it|c T@h|�U�*@h*) t|hL?} hi@tL?t

uLh i?|ih|@�?�?} _L�M|t �@�i @TTi@hi_ _�h�?} |�i *@t| ui� )i@ht� +iUi?| @_�@?Uit �? 4i|�L_t

uLh iUL?L4i|h�U @?@*)t�t Lu |�4i tih�it _@|@ �@�i 4@_i �| TLtt�M*i |L UL?_�U| 4Lhi _i�?��

|��i |it|t Lu �)TL|�itit �?�L*��?} *L?}�h�? hi*@|�L?t��Tt�2 `�i? |�iti 4i|�L_t �@�i Mii?

@TT*�i_ |L |�i t|�_) Lu |�i hi@* igiU|t Lu 4L?i|@h) TL*�U) |�i) �@�i uhi^�i?|*) |�h?i_ �T

i��_i?Ui |�@| d�o 4L?i) �t ?L| *L?}�h�? t�Tih?i�|h@* @?_ d2o Tih4@?i?| �?Uhi@tit �? |�i

h@|it Lu 4L?i) }hL�|� @?_%Lh �?�@|�L? *i@_ |L Tih4@?i?| _iUhi@tit �? hi@* �?|ihit| h@|it

@?_ Tih4@?i?| �?Uhi@tit �? |�i *i�i* Lu L�|T�|� k�?} @?_ @̀|tL? E�bb2�c uLh i @4T*ic hiTLh|

|�@| uLh |�i N�5� _�h�?} |�i TLt|�@h Tih�L_ R|�i _@|@ _L ?L| @TTi@h |L Mi UL?t�t|i?| ��|�

|�i �)TL|�it�t |�@|c L�ih |�i *L?} h�?c 4L?i) �t t�Tih?i�|h@* Lh |�@| ?L4�?@* �?|ihit| h@|it

4L�i L?i�uLh�L?i ��|� �?�@|�L?�� `�i? |�i) i4T*L) |�i UL44L? t|h@|i}) Lu �_i?|�u)�?}

|�i�h 4L_i*t M) @tt�4�?} hiU�ht���|) |�i) �?_ |�@| Tih4@?i?| �?Uhi@tit �? |�i �?�@|�L? h@|i

ThL_�Ui t�Mt|@?|�@* �?Uhi@tit �? |�i *i�i* Lu L�|T�|�� 5�4�*@h hit�*|t @hi hiTLh|i_ M) ìMih
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8 Wkh qrwlrq wkdw rshq pdunhw rshudwlrqv fdq kdyh shupdqhqw uhdo h�hfwv pd| glvfrqfhuw vrph uhdghuv1

Wkh prvw olnho| vrxufh ri wklv glvfrpiruw lv wkdw rqh uhvxow ri dq rshq pdunhw rshudwlrq lv dq lpphgldwh

fkdqjh lq wkh qrplqdo vwrfn ri prqh|/ dqg lq prvw jhqhudo htxloleulxp prghov � lqfoxglqj wklv rqh �

d vwulfwo| rqh0wlph fkdqjh lq wkh qrplqdo prqh| vwrfn kdv qr orqj0uxq h�hfw rq uhdo yduldeohv1 Wkdw lv/

prqh| lv qhxwudo lq wkh orqj uxq1 Krzhyhu/ xqghu wkh gh�qlwlrq ri dq _rshq pdunhw rshudwlrq% wkdw xvhg

lq wkh olwhudwxuh rq zklfk wklv sdshu gudzv/ vxfk dq rshudwlrq uhsuhvhqwv d shupdqhqw fkdqjh lq wkh udwlr

ri wkh vwrfn ri jryhuqphqw erqgv wr wkh vwrfn ri �dw prqh| � d fkdqjh zklfk qhfhvvlwdwhv/ wkurxjk wkh

jryhuqphqw*v gh�flw0�qdqfh frqvwudlqw/ erwk shupdqhqw fkdqjhv lq wkh uhdo vwrfnv ri erqgv dqg2ru prqh|

dqg d shupdqhqw fkdqjh lq jurzwk udwh ri wkh �dw prqh| vwrfn1 Lq idfw/ wkh prghov lq wklv olwhudwxuh fdq

eh uhsdudphwhul}hg vr wkdw wkh h{rjhqrxv srolf| fkdqjh lv d fkdqjh lq wkh jurzwk udwh ri wkh qrplqdo vwrfn

ri �dw prqh|/ lq zklfk fdvh wkh fkdqjhv lq erwk wkh erqgv2prqh| udwlr dqg wkh uhdo vwrfnv ri prqh| dqg

erqgv ehfrph hqgrjhqrxv dgmxvwphqwv wkdw duh qhfhvvdu| wr doorz wkh jryhuqphqw wr frqwlqxh wr �qdqfh lwv

gh�flw1 Li prqh| lv qrw orqj0uxq vxshuqhxwudo wkhq d srolf| fkdqjh ri wklv w|sh vkrxog eh h{shfwhg wr kdyh

uhdo h�hfwv1 Sdudphwhul}lqj prqhwdu| srolf| lq whupv ri wkh erqgv2prqh| udwlr kdv wkh yluwxh ri uhvroylqj

dq lqghwhuplqdf| wkdw dulvhv lq wkhvh prghov1 W|slfdoo|/ wkhuh duh wzr htxloleuld dvvrfldwhg zlwk d jlyhq

lq�dwlrq udwh/ exw wkhvh htxloleuld lqyroyh yhu| gl�huhqw erqgv2prqh| udwlrv1
9 Iru glvfxvvlrqv ri wkh uroh ri wklv dvvxpswlrq vhh Gdue| +4<;7, dqg Ploohu dqg Vdujhqw +4<;7,1 Ploohu dqg

Zdoodfh +4<;8, dqg Ploohu dqg Wrgg +4<<8, vwxg| pxowl0frxqwu| yhuvlrqv ri wkh Zdoodfh +4<;7, prgho xqghu

wkh kljk0uhdo0lqwhuhvw0udwh dvvxpswlrq1 Wkhvh prghov dovr gholyhu irupv ri _xqsohdvdqw dulwkphwlf1%

Ekdwwdfkdu|d/ Jx}pdq/ Kx|ehqv dqg Vplwk +4<<:, vwxg| d prgho wkdw lv vlplodu wr rxuv h{fhsw iru

lwv dvvxpswlrqv derxw prqh| ghpdqg dqg �qdqfldo lqwhuphgldwlrq1 Wkhvh dvvxpswlrqv doorz d jlyhq vshf0

l�fdwlrq ri rshq pdunhw srolf| wr vxssruw pxowlsoh vwhdg| vwdwhv lqyroylqj gl�huhqw udwhv ri lq�dwlrq1 Lq

vwhdg| vwdwhv zkhuh wkh lqlwldo lq�dwlrq udwh lv kljk d wljkwhqlqj ri prqhwdu| srolf| fdq surgxfh d orzhu udwh

ri lq�dwlrq hyhq zkhq uhdo lqwhuhvw udwh h{fhhgv wkh rxwsxw jurzwk udwh1 Wklv lv srvvleoh ehfdxvh lq wkhvh

vwhdg| vwdwhv orzhu udwhv ri prqh| jurzwk dqg lq�dwlrq lqfuhdvh jryhuqphqw uhyhqxhv iurp prqh| fuhdwlrq1

e
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Dowkrxjk wkh yhuvlrq ri wkh prgho wkhvh dxwkruv hpsor| fdq surgxfh htxloleuld zlwk orz uhdo lqwhuhvw udwhv/

wkhlu dqdo|vlv ri prqhwdu| srolf| irfxvhv rq kljk0uhdo0udwh htxloleuld dqg vlwxdwlrqv lqyroylqj xqsohdvdqw

dulwkphwlf1 Lq dgglwlrq/ wkh| fdqqrw surgxfh vlwxdwlrqv lq zklfk wkh lqwhuhvw udwh rq jryhuqphqw erqgv

lv orzhu wkdq wkh rxsxw jurzwk udwh exw wkh uhdo lqwhuhvw udwh idflqj sulydwh eruurzhuv h{fhhgv wkh rxwsxw

jurzwk udwh1 Hpslulfdo hylghqfh vxjjhvwv wkdw wkhvh duh wkh vlwxdwlrqv wkdw duh hpslulfdoo| uhohydqw +vhh

ehorz,1
: Dq h{whqvlrq ri wklv w|sh lv sxuvxhg e| Exoodug dqg Uxvvhoo +4<<;e, xvlqj d prgho wkdw pxvw eh dqdo|}hg

yld frpsxwdwlrqdo phwkrgv1
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; Vhh Exoodug dqg Uxvvhoo +4<<;d, dqg Hvslqrvd dqg Uxvvhoo +4<<;,1 Wkh dyhudjh rxwsxw jurzwk udwh kdv

ehhq forvh wr 6 shufhqw/ zkloh wkh dyhudjh uhdo lqwhuhvw udwh rq vkruw0whup jryhuqphqw ghew kdv ehhq ohvv

wkdq rqh shufhqw ehiruh wd{hv dqg ohvv wkdq }hur shufhqw diwhu wd{hv1 Wkh dyhudjh sulpdu| +qhw ri lqwhuhvw,

vxusoxv kdv ehhq dssur{lpdwho| 314 shufhqw ri JGS1
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Urjhuv +4<<9, dqg D}duldglv dqg Vplwk +4<<9,1
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wklv dvvhw ghpdqg lqfuhdvh zrxog suhvxpdeo| eh h{wuhpho| vpdoo1
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ì ?ii_ |L t�L� |�@| |��t �t TLt�|��i� 5�?Ui 7�E-� 	 f @?_ -6 5 dfc[�c t��U�i?| �L�*_ Mi

[ w 7�E-w� n d[� E-w � S�o dE�� w�7�E-w��g �E-w�o : fc

��



���U� �t i^���@*i?| |L

[ w 	 d[� E-w � S�o d
g �E-w�

7�E-w�
� E�� w�o � E����

Nt�?} i^�@|�L?t E2�c ED�c E�S� @?_ E�.� �i �@�i

g �E-�

7�E-�
'

�

r E�� k�

[

-
@?_ -w '

k

�� k

[

r E�� w�
c

tL
g �E-w�

7�E-w�
'

�� w

k
@?_

g �E-w�

7�E-w�
� E�� w� ' E�� w�

�� k

k
�

A��t *i@�it �t ��|�

[ w 	 d[� E-w � S�o E�� w�
�� k

k
� E��2�

�L�

[� E-w � S� ' [

%
��

k

�� k

�

r E�� w�

&
n Sc

ThL_�U�?} |�i UL?_�|�L?

w 	

+%
��

k

�� k

�

r E�� w�

&
n

S

[

,
E�� w�

�� k

k
'

�
E�� w�

�� k

k
�

�

r

�
n

S

[

�
E�� w�

�� k

k

�

���U� hitL*�it |L

w 	
E�� k�� k

r
n SE�3k�

[

� n SE�3k�

[

'

�
� n S

[

�
� k

rE�3k�

�
�3k

n S

[

'

�
� n S

[

�
� k

rE�3k�

E� n S

[
� n k

�3k

�

�L� _i�?i

hw �
�
� n S

[

�
� k

rE�3k�

E� n S

[
� n k

�3k

�
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@| i@U� - 	-w( �| uL**L�t |�@| ?L t�U� �@*�i Lu - U@? t�TTLh| @ t|i@_) t|@|ic t�?Ui |��t

�L�*_ hi^��hi -6 	 f� 5�?Ui -w :-w @?_ q ' f @|-wc |�i 4L?L|L?i��?Uhi@t�?} hi*@|�L?t��T

Mi|�ii? q @?_ - �4T*�it qw : f� 5�?Ui 7�E-� 	 fc �i �@�i w 7E[ n S� 	 w 7E-w� @?_ |��t

w 7E[ n S� 	 C ( @? @h}�4i?| @?@*L}L�t |L |�i L?i ��t| Thiti?|i_ �4T*�it |�@| -6 ' f �t

@ttLU�@|i_ ��|� @? -w 5 E-fc[n S� @?_ @ qw : qf ���U� hiThiti?| |�i 4@ �4�4 �@*�it Lu

- @?_ q |�@| t�TTLh| @ t|i@_) t|@|i�

�L|i |�@| i^�@|�L? E2�� U@? Mi hi�h�||i?

CqE-c-
6( w� ' dE-� S��-6o w 7E-� n d[� E-� S�o d7E-��gE-�o � E����

��



�) �tt�4T|�L? WW �i !?L� |�@| |�ihi i �t|t -6
f 5 Efc[� t�U� |�@| CE-c-6

f ( w� 	 [C uLh @**

- 5 d-wc[nSo� wi| (E-6( w� hiThiti?| |�i �@*�i Lu CE-c-6( w��[C @| |�i E�?�^�i� �@*�i

Lu - @| ���U� EY*Y-�CE-c-6
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ì !?L� |�@| ��i? q � hqw |�i |ih4 4�*|�T*)�?} q �? |�i �ht| i Thitt�L? �t ?L?�?i}@|��i Q

�| �t YCqE-c-
6( w� Q tL |��t |ih4 U@? Mi hi�h�||i?

E��q�E[�-6�w7
�E-�nq d[� E-� S�o w7�E-�nE[�-6�dE��w�7

�E-��g �E-�o� qw7E-�nqlc

��ihi l � f� A��t i Thitt�L? U@? Mi hi�h�||i?

E[� dE�� q�-6 n qE-� S�o� w7�E-�nE[�-6�dE��w�7
�E-��g �E-�o�dE��w�7E-��gE-�onqlc

�t�?} |�i u@U| |�@| �K� ' E�� w�7E-��gE-� ' qw7E-�c Lh i^���@*i?|*)

E[� -6�w7
�E-� n d[� E-� S�o dE�� w�7�E-��g �E-�o� dE�� w�7E-��gE-�on

q d-6 � E-� S�o w7�E-� n dE-� S�� -6o dE�� w�7�E-��g �E-�o n qlc

���U� �t

dE-� S�� -6o dE�� w�7�E-��g �E-�o� q dE-� S��-6o w 7
�E-� n E� n q�l : f�

A��t �i �@�i YCw*Y- : f @| @?) �@*�it Lu w @?_ q |�@| t�TTLh| @ t|i@_) t|@|i @| ���U�

q � hqw�
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