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1. Introduction

The theory of fix-price cquilibria has offered a new challenging paradigm
to economics. The empirical relevance of this paradigm remains to be
proved, despite a number of efforts in this direction [see for example Fair
and Jaffe (1972), Laffont and Garcia (1976)]. Most of the tests of the
equilibrium hypothesis rely heavily on the specification of a price dynamics
of a traditional type, i.., price variations are proportional to excess demand.

Green and Laffont (1981) suggested to complete the static [x-price
cquilibria by a price dynamics, called anticipatory pricing, in which prices, at
the beginning of the period, are set at the values which clear expected excess
demands and remain fixed during the period. This procedure has the
advantage of yielding a well defined and relatively simple dynamics of a
number of key macroeconomic variables. The extremely simple model used
in that paper gives in particular an inventory stock dynamic equation. The
purpose of this note is (o report our efforts to test the equilibrium hypothesis
in that framework.

In section 2 the model is briefly summarized to obtain the inventories
equation. In section 3, the likelihood functions for the equilibrium hypothesis
and the disequilibrium hypothesis are obtained. Results for the test of the
equilibrium hypothesis with French and American data are reported in
section 4 where it is shown that the equilibrium hypothesis is rejected.
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2. The model
21 Besie structury

We consider an cconomy with three commodities: money, a consumption
goud and lubor, and two agents — a consumer and a producer — which are
ageregates of large numbers of competitive agents.

Two stores of value are desired: money balances and inventories. Money
balances are heid only by the consumer; they are used to finance purchases
of goods 1a excess of lubor income. Inventories are owned exclusively by the
producer; they result from an excess of output over sales and are used to
fully exceute desired transactions. The actual variation in these stocks is a
composite of the intended and unintended changes.

Al the beginning of cach period, the level of inventories i1s known and
prives are fixed at the values which would yield the Walrasian equilibrium if
afl random factors in the economy had their average levels. We will refer to
this pricing as asticipatory pricing. Further the expected values of demands
wid supplies of good and labor which are functions of the nominal prices
and the stocks of money and inventories, are known. These functions may
differ from their expecled values because of unforeseeable events. Thus, there
is a lendency toward market clearing. but short-ran disturbances continually
keep it from being achieved.

220 The structural form

The structural form of the result is the fellowing one [see Green and
Laffont (1981) for more details]:

.Kf=%0(.s,—§)+g}1(p,— wi)+c3(f,—lf)+8,'. (1)
= ,f{,p, + b:zw, + f:(l, —B) 462, (2)
= voks = §)+ 2P e e =)+ el (3)
=34,p, +r3+3\t',+c;f[.\‘l—.'x‘f) + ek (4)
x, =min{x?, x3), (5)

L=mintl?, [}), i6)
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where, all in period 1,
x; =desired level of supply (i.e., of actual sales) to the household sector:
x$  =desired level of good demand;

l4.¥ =desired level of labor demand and labor supply, respectively;

X, I, =actual, market-determined sales and employment;

P W, = logarithm of price level and wage rate, respectively;

s,  =inventory stocks at the start of the period;

5§  =desired level of inventory stocks in a steady-state;

cled el et =random errors.

The signs below the parameters indicaic if the parameters are cxpected (o
be positive or negative.

The amount by which an agent is constrained below his desired level of
purchase or sale in a market enters into the determination of his desired
trade in the other market. The parameters a, b, ¢, d define the ‘spillover
cflzets)”

Since we treat the case of a constant money stock throughout. nominal
prices and price expectations are sufficient to specify the level of real balances.
Because we take the view that the unit of time 1s rather short compared with
the planning horizon of the consumer, the principal determinaat of the
consumer’s demand for real balances is its expectation of future prices and
Wiges.

Moreover, quantities actually transacted are determined by the ‘short side”
of each market.

The basic assumption of the -nodel 1s that p, and w, are set i advance at
the leve! that would clear the market if there were zero errors in cach of the
behavioral equations. Defining these levels as p* and wk, we have

[OCU(‘. .‘()—Ml(ﬁ + 11]]
* . o '7
& [‘ ‘)ﬁ ~ 0y '[() +11)—(f)1“‘,]nﬁ +Q ) )

[:n ﬁ 3‘0 l]] (&)

K (e )
W=l q(/ 2 6, ,]) »»»»» ,)(/f,rx

As the values (¢f.el 6.6} are realized, (p* w¥) s not g Walrasian
equilibrium price system in gencral. We get o fixed price equilibrium m
whuch the guantities x, and I, serve as the equilibrating variables. That s,
sales and employment are assumed varving until, at their equilibrium levels,
the system of equations (1)-{6) is satisfied.
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2.3 The reduced form
let
X, = a8, — )+ 0 (pF —wh)=f,pF + Bow?,
and

Lo=7ols,— ) +75(pf ~wf)=6,pf + 6,0}

Four cases must be distinguished (o describe the reduced form.

Regime 1: Keynasian unemployment

Ximxl=x, Bxl=l.

We oblain the system

D SR 3
=x=X, 4} —bee] +2+be’ — )} 1 =bhe),
B=l=L+ e —eh)+e) —beet) /{1 b},

B=L,+e

Regime 11: Under consumption

xf}xf=x,, l',’>l::=l,.
We have

vi=X,+ g —acel +a(—¢&) + /{1 —ac), h
W=x =X, 46,

F=L+{~-cle —&l)+e& —ace'}/ |1 —ac),

=l=L+¢". J

Regime 11 Repressed inflation

Weai=x, Fl=l,

{10)

(1)

(12)

(13)

(14)

(15)
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We have
xi=x,= X+ ~adel +a( - +c}}/\1 - ad), D
x{=X,+¢,
(16)
Helts, *
F=l=L+{ds) - e))—ade} +5¥}/{1 —ad}. |
Regime IV: Classical unemployment
>=x, E>F=]. (17)
We have
Xi=x,=X,+g, )
xi=X,+{—bde} +e +ble} —eh) /1 —bd},
” (18)
If={r=Lz+E|39
B=L,+{dE ~&)—bde) +&'}/{1—bd}. )
The local stability conditions are
l~be>0, 1--ac>0, {—ad>0, 1—-hd=>0. (19

These conditions imply the existence and uniqueness of the quantity
constrained solution [ Gourteroux et al. (1980)].

Moreover, each of thz regimes is realised if the &'s lie in the following
regions:

Regime 1

Vi-b¥i>0, cV}-VI>0, (20;
Regime 14

Vi-aVi>0, cV}!-Vi<O; (21)
Regime 11}

VieaVi<0., dV}-V2<(; (22)
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Regime TV
Vbl <, dvi—vism (23)
where
Vi=gl—& and Vi=g'-2l
[n this model, inventories are entirely composed of unsold stocks of final

goods. Because there is no depreciation, the change in stocks is simply the
difference between production and sales,

S =5 +gl —x, [24)

where ¢>0 is the marginal product of labor. Eq. (2.24) is a stochastic
difference equation because !, and x, are random variables that deperd on
the anderlying o's:
Regime |
Sor=y+tgl,— X,
+idb—g¥ +(ge— el +(g - b’ +(1 —egel /11 —be,

Regime 1

=5 +gL,—X,—& + gt (25)
Reyime 111

=5+ ﬂL, — ¢¥,

+ Hogd — lig) + dla—g)ef + a(1 — gd)e; + (g — a)ef }/ {1 —ad},
Reyime 1V
=5, 4+gl,—X -l +g&.

This relation is piccewise linear in the ¢, Let ¢'(¢,) denote the linear form in
the «, associated with regime i(i=1,2,3,4) in eq. (25).

Let
Ko = {{gd, —B)[20(05 +71) =y A8 +ay)]

+1gds — fl7elBy —2,) —20(d, ‘?’1)]}

A ‘_3‘1){‘52"'}'1)“((51 — 1B +fx1)}- (26)
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We have
S = — KoS+ (1 4+ Kps, + Pz, (27)

where ¢(e,) is the function which has the value of ¢i(x) whenever ¢, lies in
regime |.

Let
AO B Ko.‘l_ a“d A 1= ] + KOq (28)

Sl+l =A()+A|S,+(/)“:r). (29)

3. Test of the equilibrium hypothesis

The inventorics equation may be used to test cquilibiium  versus
disequilibrium, First let us write the inventories equation of ik¢ cauilibrium
model in which prices equate supply and demand after the ~ Fave taken
their values.

Let
A= —x )+ 1), —1ilffa+2) (174, (30)
M =[y(d + 3,0y — By + 52+ (3 — 301 (174), (31)
N=[go,(f;—a))—go(fy+2) +a By + 0] (/4. (32)

If we make the equilibrium hypothesis, the inventorics equation becomes

Spay =Ao+ A5+ ¢Ne,), (33)
where

ey = Me! M+ D)7+ Nt —(N - g, (34)

Since ¢®(¢,) is a lincar function of the ¢/, the mean of the error term is zero.

Omn the contrary, in the disequilibrium case, since the inventories equation
is piccewise fincar, the mean of the error term is different within cach regime
and the meun value of the error term averaged over the four regimes will not
be zero. This implics a different estimate of the constant, in cach regime,
which will be biased away from A,,.

So, to test the equilibrivm hypothesis. we can ¢stimate the equation of the
equilibrium model. Then the brute force procedure would be to estimate the
disequilibrium system by maximum likelihood methods separately for each
4" partions of the Tdata points, and to perform a likzslihood ratio test.
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In the empirical work we procced as follows. We simplify the model by
assuming that the main shocks occur on the demand function for good, ie.,

I[

sl=e) = =0.

H

Then, two regimes only are possible, namely keynesian unemplcyment if
¢} <0 and repressed inflation if ¢Z>0. The linear forms of the errors
associated with each of these regimes are¢ then

ql)l[{.:l):BZlglz lf 8;1<0

(35)
where B, ={(ge— /(1 —be) <0,
by =By,e? f g2>0
{36)
where  B,,=dla—g)/(l —ad)<0.
The inventories eguations become
501 =Ag+ A5, +By5f  if keynesian unemployment, 1

and { (37)

S01=Ag+A;5,+ By,e%  if repressed inflation. |
So the equilibrium hypothesis amounts to B,,==B,, that we test by the
maximum likelihood ratio test. Since d is expected to be small, the variance in
the keynesian regime is expected to be lerger than in the repressed inflation
regime.
From (37), &2 can be written

g =1p=(5, 1~ Ao Aps)(spe1— Ao— A5/ By}
+hg(s01— Ag— ASNils 1 — Ag - Ay8)/ By . (38)
Under the conditions 3,,#0 and B, #0), which are satisfied because of the
assumptions of the model, this maepping is one to one. The conditional

densivy function of 5, =s,,, knowing that §,=., 8, | =5,_( ... 5, =s., for
any given value of s5,, can be easily c¢htained by Jacobian technique,

.f’[st+ I/Sl’sl- | CRT Sl] = lR (St+1 _'AD""[llSr:)flt

+Xp (e — Ao — A1) fa, (39)
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where

Jalse =11 /322'9:{(5” —Ap—A tSr)/‘Bzzjk A

. (40)
False e 1) =11/ Bylg se 1 — Ao~ Ay 5)/ By |, .
y, being the density function of ¢Z.
Then, we can derive the likelihood function

L= [;[ 1/Byolgiids 41— Ao — Ay$)/ By,
e ]
X l_nl“/BZI‘!‘J:{(SH!"‘AU’“’AISI)/BZII* (41)

{e 2

where
0‘ ={!:Sl+l _VAO_-AI‘;I’(O}! ()22 {I:Sf+| _A0“A1.$r>0:.
Assuming &7 normally distributed with mean 0 and variance o3, we have
gleH)=1g-(8, 41— Ag—A;s)20g3) }
AT RS 0 15 03)
x cxp[ —(l;’2a§‘; {(Sf +1 7 AO — 4 l"'r)"‘:“_zz 2]
Hlg (s, — Ag—As)2Ha3)

-
<

) expl ~ (/202148 + | — Ag — 4,5 Fx 1], (42)

4, Results
We carry out the test for France and the USA, using data on (¢
manufacturing scctor.! The equations used in both countries are of the form

N r—
Se=dos, o Ha (P +adw/p), +dy,

where (D), is a predictor of industrial production in the manufacturing
sector and {w/p), is a predictor of the rcal wage.?

"The data Tor France were obtamned from INSEE and QECI. und cover the peniod 1970
1978. The US data ore from NBER and OECD. and cover the period 1971 1979, They are
quarterly and seasonully adjusted.

‘We used several specifications for predi<tors.

EER-- H
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FRANCE  Equilibrium hypotiesis

s = 0816y, |+ 3R5.47(PD), +19197.45(w/p), — 37370.95,
0034 (42) (7228) (6155)

DW=209, R*=0998. &*=1.02.10%,
FRANCE - - Disequilibrium hypothesis
5, =0.788s, |+ 37118(PD), + 27342.12(w/p), — 40585.26,
d’(keynesian unemployment) =2.9.10%,
4*(repressed inflation)= 1.9.10%,
The 7*(1) statistics is 16, rejecting the equilibrium hypothesis at the 0.01 level.
UNA - Equilibrium hypothesis

5, =0.925s, , +0.109(PT), +5.491(w/p), — 7.812,
0040)  (0.019)  (2.848) {5.992)

DW=1.93, R*=0.99%, % =0.284.
US4~ Disequilibrium hypothesis

5=09125, ( +0.010(PT), +3.567(w/p), — 4.464,

alkeynesian unemployment)=0.617,

g(repressed inflation) =0,004.

The ;*{1) statistics is 43, rejecting the equilibrium hypothesis at the 0.01
fevel,

In both cases reported here as well as in all the various models we
estimated. the equilibrium hypothesis is strongly rejected eventhough in most
cases we certainly did not reach the global maximum for the likelihood
function under the disequilibrium hypothesis {because this computation
requires in principle the consideration of all partitions of the data in two
subsets).

The disequiiibrium theory predicts in addition that the variance under
keynesian unemployment is Jarger than in the repressed inflation regire. This
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result is obtained in the regressions reported here and 1s robust to the
cancellation of the data concerning the 1974-75 period (this asymmetry could
be thought to be “due to the sample’). However, this asymmetry has not becn
always oblained and 1s clearly sensitive to the specification of the model. in
particular expectations, and the sample period. Further appiied work will be
required to ascertain how robust the specific nonfinear form implications of
the disequilibrium theory are.
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