WORKING PADPERS
IN ECONOMICS

DEPARTMENT OF ECONOMICS

The University of Sydney
Australia 2006




DLSAGCREGATION, DISEQUILIBRIUM
AND THE NEW CLASSICAL HODEL*
by

B. Bhaskara Rao

Ho. 161 JULY 1431

SULILARY

Thin paper eptimates a disaggragatad dlsequilibrium gcodr market madel with
rational expactations for the U.S.A. Both tha new clasrelcal sqguilibrium
model and tha altarnative Keynealan model witlh saluggleh price adjustment
are pasted within this approach, Therefore likelihood ratin tests are uged
to evaluata them. Fatimates for 1946-498% ehow that tha U. 2. goods market
is n dipequilibrium markat and tha parameter masauring the variability of
oxcoss demand acrosa the markete is well determined.

* T am grataful te Profloamnors V.K. Srivastava, John Havlla, Dr. Satya Faul
and Dy, Coatma L. Earfakla for a numbar of suggestions and comneuts ob an
anrllsr varasion of thie papar. The resesarch contained in thir paper Is
Einancad by a grant from the Faculty of Commarce and Ecenamica. It waa
complsted durlng my atudy leave at the Unlverslty ot Sydney and 1 thank the
wembers of ths Bconombies Drpaztment for thedr kind hoespitalit

wabienal LilLrary of Auntralla Card Number and TSRR 0 86758 I



CONTENTS

1. INTRCGDUCTION

s AGGREGATION

3 THE HODEL

4. EMPIRICAL RESULTS
5. COUCLUSIONS

Addendum

rFage

12



2 Disaggregation amd disequilibrinm
I. INTRODUCTION

This paper estimates a disaggregaled disequitibrium version of
the new rlassical model for the U8, economy, for Uhe period 19.06-
1939, (o test Lhe validity of its wnderlying cquilibrivm methodal-
ogy. Our approach lias some novel lealures and combines and
extends some recenl developments in the eslimation of disequilib-
rinm madels. So far disequilibriiuvin methods of estimation with
endogenons prive adjustiment have been used Lo eshimate mainly
labour market models and price determination is exogenous in the
exisling empirical disequilibrium goods mackel models.' Not unly
price adjustinent is endogenous in our goods market model, but
price expectalions are also assumed to be rational. Another fea-
ture of cur model is that both the new cassical equilibichun and
the Keynesian sluggish price adjustinent models are nesled wilhin
this Tramework, Therelore, these rival models can be evaluated
with the standacd likelihoad ratio tests instead of the non-nested
hiypathesis tests. Finally, following Mucllbaver (1978} and An-
drews and Nickell (1986), it s assumed that both excess demand
and exvess supply can coexisl in dillerent sectors of the markel.
This 1s of seme interest to other invesligalors because Andrews
and Nickell (1986, pp.395-6 and n. 14), experienced enmputa-
tional difliculties iu their disagegregated labour market madel for
the (LK, and the variance of excess demand across the mackels
could not e estumated. Therefore, they have constrained this
parscler Lo achieve convergence. Our mailel, however, conld be
cstintated without any major computational difliculties.

The outhne of this paper is as follows. Sections 2 and 3 dis-

' For a review of discquilibrivin models see Srivastava and ftao (1990). A
linnited nupeber of nteresting wotks have used Lhe disequilibirivan formulation
to estimale the goods and labouz martkets simnlianecusly. Artus, Laroque
and Michel {1181}, Kociman nnd Klock (1985) and Snecsseas (1983) have
uscdd Uhos approach Lo estimate moilels for the Frencl, Duteh and Delginn
ecunonues respeclively. However, these models absirarl from wage and price

cxpeetations aud are based on the Rxprice asssonplions nod exogenens infor-

mation for the tegime classificntion.
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cusses Lhe aggregation and specification ol our mulel respectively.
Enpirical results are given i Section 4. Finally the condlusions
and limitations of this paper are slaled ja Seetijon 4.

2. AGGREGATION

Suppuose that there are J micro markels such thal the same
price prevails in all the J micro markets al any given Lime period,
The same assnmption applies Lo Lhe other explanalory varables.
Lel the demand and snpply funclions be as follows:

Dy= o Mitag Ny bouge b owggy = DA uyy, o
1

Sepo= Wil bg g b uge 4wy = 857 8 ug

{t S Ze e TSR )

where Iy is Uhe price at Lirme ¢, Xy, and Xy, denole the values of the
other explanatory variables, delermining the demand and supply
respectively ab lime 1, wy,, up are white nose error terins and uy,,
and Uz, ATE the disturbance terms assumed 1o be imh‘pe‘,mlcnll}'
and idenlically distributed with respeel Lo the subscripls ¢ and 3,

with the distribution as bivariale normal baving ¢ ineans, o7 and

2

3

as variances and p as the correlalion coclhicient.

I[ it s assumed now thal sotne micro markels show excess
demand while the I(‘.In.‘l.ining ones arc in cxcess supply, the Min.
condition should be irst applicd to each micre market separately
and then agpregation should he carried out. Thus if @, denotes

h

the quantily lransacted at thme tin Lhe 3 matkel, we have

@y, = Man.(dh,, S,). {2)

Aggregalion of {2} gives
€y = .\; e, 4 Z 5, (1)
1 1

where 37, depiets the aggregation over all those micro markets
where Qg = 10y, and 35, denotes the aggregalion over all markels
in which Q:, = Sg. tUis obvious from {:i) that @, will always be

smaller than Lotk E:le Dy, and )_::il.’a‘,,.



4 Disaggregation amd disequilibrozm

it is assumed Lhat there are a large number of micro markels
so as Lo fonm a conlinuum, the agpregation oblained by summa-
tions in (3) can be obtained through inlegration for the purpose
of simaoothing. Therefore, Lhe tolal quantity Lransacled al time ¢

can be ohtained from the following expression,

s / / D (D, S)AI dS) o / f S Iy, 50ydD; dS;
sy [

(814
Qo= (achy g Xy b w1 F ()]
F P b g )b (my) — ap{m). (1}
= Iy (B = 5 (my) - ad(me) (d.n)
- 81 = S = €l — o) (45)
where

Hol ol pryos)'?

a
il

i
m, = = (L] - §))
o

1 1,
o] bt T 2
Hiny) \ﬁr(‘zp[ 2‘”:}
1 il t
o e pf-- vt}
{m;) ¥ = j:m erp.{ 2U }

Note that Lhe variance of (ue, - ug,,) is given by (e2/J?) and there-
fure ¢ measures Lhe variability of diseqnilibrinm across the mar-
kels. fLcan be alse scen that, at any given inowment, the jevel of
output will he less thie larger is .

In an int,c[r‘sl'mg cxtension Andrews and Nickell (1986) have
introdneed & non-stochaslic ptice adjustment equation inlo the
above model and a briel aatline of their method is as lollows. Let

Lhe price weljustment equalion be
Fo=got Q‘Ir'n-l""(l' gl}f’,- "'922! (5)

where £7is the eguililininm price and Z, is an additionasl explana-

tary variable of the price level. FExlensions to the case where Lhe

Itan {Aggdp) 5

price level depends on mere than one such variable is straightfor-
ward,
For convenience we shall ignure the superseript » for demand

and supply. Nole that the eqnilibrinm price is determined by

a7t as XNy bup = by I by Xy oy

50 that
P = (r]i])[a,,\'.. by Ny 4wy - uy (t)
ar
By = ot g ()

Substitulion of (6) in (3) gives

l—g % - . 1=
P=gutgl b (E‘l“;l"'l')(ﬂj-\ TR PRI R N JPA (LT%‘;)(UH —ey)
()
Substitalion c)f(?) in (5) gives the following expression fur excess

demand

[D' = S'J = (%L_j_é‘;[)l_gl' k 91“’[ = P l) = Q'JZFJ m]

The above expression for excess demand ean be now subslituted
into any equation in (4). The estimable form of Ui model, with
endogenons price level, now consisls of the price equation (8) and
any one of Lhe oulpul equations in (4). The paramelers of the
model can be estimated by estimating (8) and (4) or (4.a) or {:1.b)
wilh an appropriate non-linear method of estimation.

3. THHE MODEL

Onr goods market model is lormulated in the rales of changes
instead of in the levels of the variables Tor three reasons. Firstly,

in the model with the levels of the variables there have been severe
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convergence problems.? Secandly, in the levels model the resid-
aals of the price and oulpul equations are found to be serially
carrelatet with both first order serial coreelalion cocllicients close
o bt less thap unity, The model in rales of changes auounts Lo
estimation of the levels madel by constraining the first order serial
correlations Lo unilyt Thicdly, in the new classical empirical lit-
crature, e g, ares {108 1a), the aulput equation is also eslimated
in the first dillerences of Lhe variables.

The steuclure of aur goods markel model is new classical in
spint. Consider the llowing dewand and supply model for the

1% micro market

AN e Lo ad - AR b ey AN Leu by (10)

2 This might be partly duc to the fact that in this madel with the parlinl
wljustment price equation, the change in the price level is a poot proxy for Lhe
<tate of the market, In the industrial ennntries the price level has a tendency
to increase, irespective ol the stale of the markel, due to cantinnal product
innavalion. Therefore the change in the rate of inflation appears o he n
hetter indicntar of the slale nf markel; see for example Rao and Srivastava
(1981). "I'o nehirve convergence in the levels moadel we nsed a proxy foi cxcess
demand, wsing the indicator vazinlile approach in Hwichosch (1986). O
caperience Lhus indicates Lhal perhaps some ol the enmpulational diflicullies
in Amliews amd Kiekell (1986) canldd have been due to their pattial ndjustment
wage eqnation i the level al the wage rale. In any farther experimentation
with the Andrews nnd Nickell model it might e also uselul to madify their

wage cequation Tor produclivity changes.
4 We have used o miethed suggested Ly Fair (1984, pp 208-21) tu eslimnte

Lhe serind correlation coelficients. Qur fonmulation is nlse cansistent with
the findings of Nelson and Plosser {1982} Llal » number of U.S. mncro-
Lime ceties nre randam walks wilh drift. To minimise spurinus correlnlions
hetween such varinbles, Nelson and Kong (1984) nnd Dickey, Bell and Miller
{1986) have rreunnnended that, sucli variabies shonld be at least dillerenced.
According L these aullors the conserquences of anaccessary difcrencing ase
far less coions than doing welhing or removal of a linear Lrend. FEstimiates
of paramet=cs, based uu dillerencing although incflicient, are unbiased and

coasislent,

Rao (Aggip) T

AY = AV 4 BAP, ~ A7) +ex +eay, [
where

¥ = demand,

M = nominal moncy supply,

P, = price level in market j,

P = aggregale price level,

P = expecled value of agpregale price leve,

X = veclor of other varialle in the demand function,
¥, = supply,

1, = natural level of outpul in the j'" markel,

and oy is a vector of coeflicients, ¢y, ¢z are white noise lerms and
ey, ¢m, arce sector spedific disturbances assumed Lo be indepen-
dently and identically distributed with respect Lo the subscripls
t and 7, with Lthe distribulion as hivariale normal having 0 means
adl o7 and ¢ as variances and p as the correlation corfficient
and ¢ is Lthine subscripl. All variables, with the exceplion of the
disturbances, arc logarithms of Lhe variables. Further delaiis of
these variables are given in the appendix. The unly scetar specific
variables are 41 and aPFy in the supply funclien. Aggregation
over j markets gives the familiar new classical aggregale demand
and supply model,

AV =y ba (AM - AP +a 8% 4y (2
AV =AY FAAD - ATY) A o (13)

In the above maodel Lhe rale of growth of aggregate demand de-
pends on the rate of grawlh of real moncy balances and a sel of
unspecificd uther variables. Further discussion on the variables in
AX is dillered Lo the next seetion, The aggregatle supply function
is the Lucas price surprise function and g can be readily inter-
preterd as the sharl-run efasticily of the aggregale suppl}." curve.
Our price adjustinent equation is based on the parlial adjustimient

in Lhe rate of inllation and it is

AP =081 4+ (1-8}JAL, |+ A7, {ia)
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where a7y is the equililirium rate of inllalion and 2, is some alher
exogenous variable () aflecting the rate of inflation.

The aggregate demand supply maodel in {12} and (13) imnplies
that the equilibrivm rate of inflation £ is

Al =y d ey - AV 4 a8 4 ar M+ (e - end]- {16)

The price adjustnzent equation (15) can be now expressed as

Ay - —9.{””7 AV e AN b AM F (e — )] F (L= @)ATo 1 A

0 (17)
Muth's (1961) definition of ratienality would require that apenls
should take into aceount all the available information while form-
ing an expeetation of the rate of inflation. Therefore, APy should
e ohtained from the expected value of equalion (17). When this
substituted Tor 277 in Lhe supply equation excess demansd can lie

expressed as
(A1, oAy L a 1{[.., < Blay - @AP (1= 8)(o) - BAP

- Mey ~ 3) 70+ B0 Haw— AV 1 e AN m;.-x_\',']}.
{18)

The antpul equation can he obtained by substituling the above

expression for excess demand inta any of Lhe eguations in (4).
5. EMPINICAL RESULTS

The specification of our aggregate demand function which is
new classical in spiril is delermined as follows. In the closeid
eeonomy version, X could consist of the real rate of inlerest and
the Lempaorary compoenenl of governnient expenditure; see Hareo
{14931b). In the open cconomy version, nel auloromous cxporty
and the real exchanpe rale, to explain the induced compunend
of met exports, van be also included nto X We shall abslract
from the open cconomy vardables [or two reasons. Firstly, oot

exparls ol the [1.S. cconomy are redatively a small proportion of

Haa (Aggdp) 9

the G.N.P.* Secondly, in the existing new classical empirical wotk
on the U.S A, oprn economy consideralions have Leen ignored
A money supply forecasting eqnalion needs to be developed
befure the model can be estimaled Lo examine the uselulness of
alternative specifications of the aggregale demand function. We
have used the money supply furecasting equalion of Barro (1977,

- 1978, 1981a) as a starling poinl and fouml Lhat it can be used

wilh anly 2 minor change for our sample pedod. Qur estimales
showed that the llowing specilication is satisfactory.”

Adip=mid bl & 10N B ED 1wy (19)
where UN s the logarithun of the unemployment rate, FEDC is Lhe
leviation ol the real federal expenditure from its trend value and
gy 15 the disturbanee term with the classical properlics. Farther
details of these varialbles are given in the appendiz.

We liave estimaled several allerualive versions of our model
will different specilicalions of the aggregate demand Tunetion. In
the first instance addilional lagped values of real money halances,
current and lagged values of real rate of inlerest and real gove
crnment expenditure have been included in X, However, except
the cocflicient of current real maney balances, Lhe cocllicients of
these additicnal variables are found to be always insignificant. T
anothier round of experiments, instead of real government expen-
dilure, we have used Barro’s FEDV variable, which is the devia:
lion of real Tederal expenditure from its trend valne, as a proxy
for the temporary cotvponent of government cxpendilure. Fut
its coeflicicnl was never significanl. These results are somawhat
disappointing anid imply that the specification of the agpregate
demand funclion needs a careful examination in any further work.

For example for the years 1960, 1970, 1980 and 1988, the (absolule)
propurtion of nel experls to G N1 for U.5.A. are 2%, 015, 0 5%, 3.0% and

2% respectively.

® Barro's (1981a) cqualion has L2Af, _y ws o0 additional variable. However,

this was fonnd to be insignificant for our sample petieod.
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Even though we did nol succeed in capturing Uhe direct effcets
of real goverminent expenditire on demand, it should he noled
thal Lhe inlirect effects of this variable are inclnded through the
Frov vanable in the money farecasting equation.® With these
caveats we shall praceed, in the rest of this paper, with the as-
sumption that aggregale demand depends on real money balances
unly.

Fstimates of the parameters of the model, with U.5. data far
the period 1906 1059 and withonl the Z varnable in the price
adjnstinent equalion (13}, are given in row 1 al Table 1. The
three equation model is estimated with the maxinm likelihood
method in the T.5.10 package. 1 can be seen from Lhese estimates
Uit all the coeflicients are well determined and are signilicant al
Lhe 5% level.” The cstimates of lhe paramelers are plausible and
i is particularly interesting that o, @ and g are well determined,
The estimates of these parameters imply that variability of excess
demand across the markets is significanl, the short-run supply
function is clastic and adjustment of the rate of inllation lowards
its cquilibrinm rate is sluggish,

We experimented with g vadely variables for Z, in the price
cqnation, Two sets of factors that have been considlered are a
wage price guide-lines znd controls dummy for the periods 1951-
453 (Korean war price contrals), 1062-1966 (Kennedy-Joknson
goide lines) and 1972 1071 (Nixon eontrols) and an energy shock
duniny vanable foe 1973 and 1979, These dammy vanables pro-
duced tnsignificant cocllicients. However, when Lhe energy shack

" Ei(‘l‘;l!‘s;:};‘()f’?;:‘.’i\" fn.:lrt—l;r maney furecasting requalion did not make
it significant in the demand equation. When FRDY was included in both
aoney forecasting and demand rquations, it was wlwnys significant i the

furmer and insignificant in the latter equations.
T olhe 1200 statistics nee also insignificant at the 5% level. llowever, nate

that the $7 M7 stalistic is biased lownrds nceepling the null hypothesis of no
serial cotrelation when lapgged dependent vanables are present, Caonsaquently
a low value For [0 slatistic is indicntive ol speeification prollems; see Fair

P, pp 200 10)
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duwinmy variable was modified to allow for both favourable and
unlavonurable supply shocks its coeflicient was fonnid to be signif-
icanls see appendix and Gordon (1979, pp.291-300 ). Eslinales
of e madel with the modified supply shock dununy vaziable are
given in row 2 of Table 1. The estimates in row 2 are close to
Lhose in the first row but the likelihood Tunction shawed a signif-
icant improvement. The compuled log likelihood test stalistic is
6.506 which has a ¥? distribution with one degree of lreedom anl
exceeils the 8% theoretical value of 3.841. Thercfare Lhis mndel 15
onr preferred disaggregated discquilibrinm maodel,

It is interesting to note that our estimales of the variahil-
ity parameter o is well determined and significant at the 5% in
this model alse. Onr preferred model implies that unlavonrable
(Tavourahle) energy shocks added {decreased) the rate of fnllation
Ly aboul 1.5% per cenl points, the shert-run supply elasticity is
U3 and it takes ahout three and half years for the rate of fnflahion
te adjust by 95% towards its equilibrium rate.

Fstimates of the equilibriun version of the mode with the
constraints thal o = 0 and 8 = 1 are given in row 3. Nol only
the likelihooil Tunction decreased now signilicantly bul a negalive
slope for the short—run supply lunction is somuewhat implausible®
The log likehihood ratio test statistie for the models i raws 2 and
%15 96.7 which cxceeds the 5% theoretical x7 value of 5.941 for 2

& Nule Lhal while Lhe Andrews and Nickell assnmptions lhat # ~ 1 in
the cquilibtisun version is plausible, the assumption that o = 0 implies that
all the J micre matkets are always in o stale of equilibrium. [f Uhis lntter
assummplion is relaxed, we have & maodel in which the rate of inllation alwuys
adjusls 1o s equilibrinm value but there conld be some excess demand of
excess supply in the wicro mukets and Lhe Aan. conditiun delermines the
transacted quandily in each market. Even though thisis againsl the true spind
of the equilibtium mppronch, it can be interpreted as a situation where Lhe
ngpregale cxcess detand is zero but with some mnrkets with vxcess demand
wud the reninining markets with excess supply. Fstimates of the model wilh
the constraint Lhal only 8 = 1 yiclded an eslimate of 2 for Lhe clasticity of

owtput nuil 0.197 for o Both coefficents are significanl.
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degrees of freedom. Therelore Lhe equilibrivm model should be
rejecterd,

Finally, in row 4, estimates of the standasd agpregate model
wilh @ = 0 are given. Once again all the coeflicients are well detes-
mined and significant al the 5% level. The naly major differences
belween Lhe disaggregated and aggregated disenuilibrium models
are that the elasticity of aggregate supply and the speed of ad-
Justment of Lhe rale of inllation are smaltler in Uhe latter model.
However, the Lkelihood ratio Lest easily rejects the underlying as-
sumption that the variability of cxcess demand across Uhe wicro
markels is insignificanl. Therelore, it can be concludel Lhat Lhe
disaggregated discquilibrium medel is the best model.? Since the
equilibrinm wudel is rejected by both the disaggregated and ag-
gregated discquilibrium models, it can be also concluded Lhat the
equilibium methaldology underlying the new classical approach
is rejecled by the data and therefore the new classical policy in-
ellecliveness proposition is nat applicable to the U.5. economy.

3. CONCLUSIONS

I Lhis paper we have estimaled a disaggregated disequilib-

rium goods market model for the U.S.A, It can be said that onr

" eslimales of the paramelers are persuasive and plausible. In par-
ticutar Lhe parameler capluring Lhe variabilily af excess demand
across the micro markels is well determined and significant, This
latler results is enconraging hecause Lhis parameier could aat le
estimaled in the interesting slady of the U.K. laliour market by
Andrews and Nickell { 1986).

Our goods market model implies thal two of Lhe new classical
ingredianls viz. Lhe Lucas price surprise funetion and the rational
expeetalions liypolhesis are very uselul, However, the new classi-
cal equilibrinm methodology docs not seeni Lo be applicable to Lhe

" Ilis ol someinlezesl to note Lhal tiere is no significant difference helween
the likelihond functions of the dsaggregaled and rggregaled labour market
models in Andrews and Nickell (1986}, Quantt {1988) has also tcached sim-

ilar conrlusions in a simulation study with simall samples.
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U.5. goods markel because adjustment in the rate of inﬁaljnfl is
found to he stuggish. Our estimate of Lhis mljm:tnn:ut. (:oi-l!lc'lclll
implies that it takes about 3.5 years for 1.5, rate of inllation to
adiust towarnls its cquilibrium rate by 45%. 'l'hcrcfn.rv, conlrary Lo
the inmplications of the new classical palicy inc:ll'ur:ln-r:u-.ss propo-
sition, Mully anticipated changes in wonetary policy conld ilfl't'c:t
the real variables in the U.S. economy up to 3.5 years. Our c?h—
imates of the elasticily of the shorl-run sggregate 5[l|l|)l;|'.|-|-!ll(1|.lotl
implies that this functien is clastic. Therelore, the eriticisms of
the real busisess cycle theory Lhat small expecalional errors may
not be adeguate to explain jarge fluctuations m output dores nol
seerm Lo be Lenable,

Onr mode! has also successfully captured the eflects of l]'][!
supply shocks on the rate of inflation. Adverse suppl)i shiocks in
1973-T4 aml 1979 seem Lo have added abanl 1.5% points to the
rale of inflation. Similarly, favourable supply shocks in 1976 and
L0R1- 86 seam Lo have decreased e rate of inflation by a similar
mapnitude. N

However, we could nol capture the eflects of incomnes policies
am! the spucification of our aggegate demand function, although
satisfactory for the purpese in hawl, is in need of Turther analy-
sis. M is hoped that our altempt, as well as the sumt'w]-mL path
breaking work by Andrews anil Nickell (1986), would iuspire ulher
investigators Lo nilise a disaggregated disequilibsivm approach Lo

estimale both the goods and tabonr market models for aller conn-

tries.
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Data Appenilix

Tahle 1
ESTIMATES OF DISAGGREGATED U.5. GOOLS MARKET, 1946-1989.
WM om W e e e 30 L DWu bW Dy ¥ = Real G.N.P. (1082 prives).
L 0076 0.569 0.022 0.056 0.027 0.771 1.208 0.111 -~ D441 290.97 2.044 1.760 1.796 r = GNP deflator (1982-10D).
(3.26) (7.02) (H.04) (2.34) (3.22) (6.23) (5.39)(3.15) (5.66) M Anunual average of M, definition of money.
gt 0.084 0.513 0.023 0.046 0.029 0.816 L3358 0.124 0.015 0.566 294.25 LHEI L446 1.703 FEDV = Devialion of the log of Lhe real federal governiment

expendilure (1082 prices) fram the log ol ils trend

{3.82) (6.71) (3.41) {2.02) (4.26) (7.40) (5.65)(3.23) (2.75} (7.55) : . (18 158)
value; sce Tlarro (1981, p.158).

3. 0.069 D.571 0.016 0.060 0.020 0.698 -0,3i3 0 0.023 1 280.80 2403 2024 1.710 = i
" (3.00) (B.78) (2.61) (2.82) (5.79) (9.65) (1.68) (3.25) UN = lag{li/(1 - U)).whcrc-U is 1j1r-|<:znpluj.'nwm rate in Lhe total
labour Tpree, including inilitary personnel.
1 081 0.595 1.025 0.065 0.030 0.746 1.050 O  0.08] 0.341 28%.§5 2.000 1.6456 |.G4l ¥ve o oo Natnral level ol outpnt, computed from a linear
(3.18) (7.19) (1.20) (2.84) (0.55) (5.57) (4.17) {1.88) (4.51) trend eguation

Hokes #° = Equilibrium price jevel, compated from a non-hnear

Asymplalic  ratios are in the patenthesis below the cocfhcients. Lreni equation of wmilation.

DWW DWo oand DIVy nze the INY stalistics for the moncey, price nnd oulpnt equntions resjpec- The wape price goide-lines and controls dummy variable is as-

tively. > . ’ e e I
swied 1o he one during 1952-53, 1962 66 and 197170 and zem

al all other Limes.

The modilicd supply shock dumrmy variable is assumed to
he 11 during 1072-1975 , 1978 80, when the supply shocks were
adverse andl =0 doring 1976-77 and 1981 8} when Lhe supply
shocks were favourable. 1t is zero at all other Limes, ‘The nature
of these supply shocks is determined on Lhe basis of the sign of
the food and energy effect in the Jast column of Table 101 in
Gordon (1090, p.297),

The definitions and sources of data are the same as in Barro
{1981). Most ol these series can be abtained [rom the 5. Swrey
of Current Business, National Income and Product Accounts of
the United Stales and Lhe Federal Rescrve Hullctm,
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