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ABSTRACT 

A purpose of this paper is to fill a gap between the recent develop

ment in the microeconomic analysis of quantity constraints and the con

ventional disequilibrium macroeconomics where the Clower-Benassy effective 

demand has been used. Although Gale and Svensson defined a concept of 

effective demand with rigorous microfoundations, which the Clower-Benassy 

effective demand lacks, their models do not provide with insights about 

macroeconomic consequences, such as a well-known classification of quantity

constrained equilibria: Keynesian unemployment, Classical unemployment, 

and Repressed inflation. This paper will (i) characterize simple macro-

economic framework with satisfactory microeconomic foundations; and (ii) 

show that multiple types of stochastic rationing equilibria, given the set 

of prices, are a very common phenomenon in contrast to the uniqueness in 

the conventional models. 
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I. INTRODUCTION 

This paper aims at a simple exposition of a disequilibrium macro-

economic model with stochastic rationing. Although the concept of effective 

demands plays a key role in disequilibrium analysis, a satisfactory defi-

nition of effective demands has not been established until recently. The 

so-called Clower-Benassy definition of effective demands has been widely 
1/ 

used in disequilibrium macroeconomic models.- However, this definition 

is incompatible with the utility maximization of a rational agent, and 
a/ 

calculated effective demands may violate the budget constraint.- This 

is why the so-called Dreze definition of effective demand has been used 
3/ 

in microeconomic quantity-constrained models.- An agent is assumed to 

maximize utility subject to both the budget constraint and the quantity 

constraints in terms of upper and lower bounds of admissible trades. Since 

the quantity constraints are fully taken into account, no market measure 

of dissatisfaction, such as unemployment, is observable at a Dreze equi-
4/ 

librium.- Therefore there was a dilemma in choosing a right definition of 

effective demands. Effective demands with stochastic rationing have been 

proposed to reconcile the difficulties associated with the Clower-Benassy 
6/ 

and Dreze definition.- Quantity constraints are now assumed to be 

stochastic when agents decide their offers, i.e., effective demands. Al-

though the agents are fully informed about the probability distributions 

of rationing and behave rationally, the realization of trades may be dif-

ferent from what is offered. Therefore the definition of effective demands 

with stochastic rationing resolves the above-mentioned dilemma. The Dreze 

effective demand is a special case of the one with stochastic rationing. 
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In the earlier literature Gale (1979) proved the existence of a 

stochastic rationing equilibrium with a very general stochastic rationing 

mechanism in a framework of continuum agents. Honkapohja and Ito (1979) 

showed a similar result with a special kind of rationing mechanism in an 

overlapping generations model with a finite number of agents. Green 

(1978) and Svensson (1980) studied various microeconomic implications of 

stochastic rationing schemes. To our knowledge this paper is the first 

attempt to formulate a simple macroeconomic model using the Gale-Svensson 

effective demand. Such an effort is important because the above-mentioned 

literature does not give us insights about macroeconomic consequences, such 

as a well-known classification of quantity-constrained equilibria: Keynesian 

unemployment, Classical unemployment, and Repressed inflation. Therefore 

a purpose of this paper is to fill a gap between the recent development 

in the microeconomic analysis of quantity constraints and the conventional 

disequilibrium macroeconomics where the Clower-Benassy effective demand 

has been used. 

The next section is devoted to analyzing the maximizing behavior of 

the representative firm and household facing stochastic rationing. The 

Gale-Svensson effective demand and supply as reaction functions of dis

equilibrium signals in the domain of labor and output (the consumption 

_ good) are named as an offer curve. A trade curve is defined as a pair of 

mean realization of trades in the same domain. It is worth introducing the 

new concepts since a tractable way of modeling stochastic rationing is made 

possible by them. In section III, a stochastic rationing equilibrium is 

defined as a fixed point of mappings from a quantity signal to itself via 

decisions of effective demand and supply of economic agents and stochastic 

rationing. It will be shown that a fixed point is represented by the 
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intersection of the trade curve of the firm and that of the household. 

It will also be demonstrated that mUltiple equilibria are a very common 

phenomenon in contrast to uniqueness properties in the conventional 

macroeconomic models (see Barro-Grossman (1976), Malinvaud (1977), Bahm 

(1978)). Implications of multiple equilibria will be discussed. Section 

IV will give results of comparative statics, which are comparable to those 

obtained in the conventional models. Since we will not go into a detailed 

analysis of the price adjustment over time, the results in this paper 

should be considered as an analysis of temporary equilibria with fixed 

prices. Directions of further research regarding the price adjustment 

will be suggested at the end of this paper. 

II . THE FRAMEWORK 

The model to be presented in the following is highly simplified for 

the purpose of a tractable exposition. The generalization would add the 

complexity but would not invalidate any of the results. There are three 

types of agents (consumers, firms, and the government), two commodities 

(labor and the composite consumption goods), and one asset (money). 

Consumers are assumed to be identical and only the representative consumer 

is analyzed. The consumer supplies labor services and demands the con-

sumption goods. Since this is a static analysis of temporary equilibrium, 

money balances are assumed to be an argument of a utility function repre-
6/ 

senting the future commodities.- An arbitrary level of initial balances 

of money is also introduced without loss of generality. Firms are also 

assumed to be identical and the representative firm is analyzed. Labor is the 

only variable input in the production of the consumption goods. Neither 

capital accumulation nor inventories is considered in this model. For the 
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sake of simplicity, the consumer's behavior is taken to be invariant with 
7/ 

respect to an expected level of the firm's profit.- The government is 

assumed to purchase labor services and the consumption goods. The effects 

of those aggregate demand policies will be abstracted from until the 

section of comparative statics. Another role of government, namely the 

announcement effect will be discussed in the section of mUltiple equilibria. 

The price of the good, p, and the nominal wage, w, are exogenously 

given and fixed during the period uncer consideration. Since they may not 

be at the general equilibrium values, consistency of individuals' plans, 

i.e., an equilibrium, must be achieved by some other means; in our frame-

work, through quantity signals or disequilibrium signals. The relevant 

signals are assumed to be 

u = LS/Ld 

where and are the aggregate demand and supply of labor 
8/ 

and the good, respectively.- The values of u and v are assumed to be 

nonnegative and bounded by -u and v, respectively. 

According to imbalance of demand and supply of the aggregate signals, 

the usual four regimes are defined. An economy is said to be in: 

(0) Walrasian equilibrium if u = 1 and v = 1 

(i) Keynesian unemployment if u > 1 and v > 1 

(ii) Repressed inflation if u < 1 and v < 1 

( iii) Classical unemployment if u > 1 and v < 1 

(iv) Underconsumption if u < 1 and v > 1 

Given a pa ir of aggrega te signals indicating disequilibria in the two 

markets, individual agents face trading uncertainty in the sense that they 
9/ 

do not fully know the successful proportion of their trade offers.- The 
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following discrete distributions are assumed for a simple representation 

of the trading uncertainty. An actual trade is either the level that an 

agent has offered or a portion (the lower bound) of it. 

Goods Ma rke t 

_ {CS) X Coffer), with probability ~ 
dema nd side: actual trade 

offer, with probability 1 - ~ 

_ {CZ) X Coffer), with probability A 
supply side: actual trade 

offer, with probability 1 - A 

Labor Market 

~(r) X (offer), with probability e 
demand side: actual trade 

loffer, with probability 1 - e 

fq) X Coffer), with probability IT 

supply side: actual trade 
offer, with probability 1 - IT 

This rationing mechanism, which is known to every agent, is so designed 

that the magnitudes, s, z, t and A depend on the goods market signal 

10/ 
valone, while r, q, e and IT depend only on U.-- The realized 

trade, or the mean of trading uncertainty for the representative agent, on 

the demand side should coincide with that of the supply side. 

(11.1) 

(II.2) 

for all and The short-side rule of transaction means the 

lesser of Yd and yS . th d k d h f Ld d LS 
. ~n e goo s mar et, an t at 0 an ~n 

the labor market, become the actual amounts of trade. This means either 

r or q in the goods market, and either s or z, in the labor market 
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are equal to one. Probabilities of rationing are assumed to be monotone 

with respect to the relevant signals. To sum up, we have the following 

restrictions. 

(11.3) r '(u) :2: 0 , e'(u) s; 0, r (u) = 1 for u :2: 1 

q'(u) s;0, TT'(U) :2:0, q(u) 1 for u s; 1 

(II .4) s'(v) ~O, *'(v) s; 0, s(v) = 1 for 

z '(v) s; 0 , A'(V):2:0, z(v) = 1 for v s; 1 

Each agent is assumed to be a "signal-taker" as well as a "price-taker." 

Moreover, the rational expectation restriction about rationing, that is, 

the correct knowledge of the rationing mechanism and of the current signals, 

is imposed in most part of the following analysis. However, in section 

111.3, the case of learning is considered. 

11.1 Firm's Behavior 

The production technology of the representative firm is given by 

y S; f(.o, with the properties f(O) = 0, f' > 0, f" < 0, where y 

and ~ are the actual output and input, respectively. The firm is assumed 

to maximize its expected profit subject to the condition that realizations 

must satisfy the technology constraint with probability one. Therefore, 

the problem is 

(II.S) Max [pzy - wrt 1 subject to f(r.o:2: y , 

where z and r are the means of trading uncertainty: z = AZ + (1 - A) , 

r = r8 + (1 - e). The feasibility restriction implies that the production 

offer can be met even if the firm is rationed in the labor market. Solving 

(11.5) yields the effective demand for labor d 
1, (u, v) and the effective 
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lli 
supply of goods 

s y (u, v) Let us consider the behavioral function 

in the regimes of Keynesian unemployment (denoted by superscript k) and 

of Repressed inflation (denoted by superscript R). Because of the short-

side rule the firm faces trading uncertainty only in the goods market in 
12/ 

the former case, or only in the labor market in the latter.-

(II.6) and s ( ) = yks (v) Y u, v if u ~ 1 

, d( ) = "Rd(u) , u, v and s 
y (u, v) if v :=; 1 

Since the production function is strictly concave, the following conditions 

on derivative follow: 

dt
kd 

(v)/dv < a and 
ks 

dy (v) /dv < a 

Within the regimes of Classical unemployment and the point of the Walrasian 

equilibrium, and s 
y are independent of quantity signals, which 

indicates no rationing for firms. 

d s I -] Finally we introduce new concepts. The locus [t (u, v) , y (u, v) u Era, u , 

V E [0, v]} is called the offer curve of the firm. This curve represents the 

trace of the expected-profit-maximizing firm's offer on the labor-output 

plane in response to changes of the aggregate signals. When a market is not 

in the Walrasian equilibrium, the offer is not always transacted. The mean 

transaction locus f(l:td , zys) lu E [0, ~J, v E [0, v]} is called the trade 
131' 

curve of the firm.-- These new concepts will playa key role in the dis-

cuss ion of the types of equilibria below in section III. 

11.2 Household's Behavior 

The household's behavior is analyzed parallel to the firm's behavior. 

The household is supposed to maximize the expected value of the utility 
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-function U(y, t-t, m) where t is an initial endowment of time and m 

is money balances at the end of the period. The utility function is 

monotone increasing with respect to each argument, and strictly concave. 

The budget constraint, i.e., the nonnegativity of m, is required for 

every possible event of rationing. The maximization problem of the 

household is then 

(II.7) Max EU (1 - V) (1 - TT) U(y, i -.{., ml ) + v(1 - TT) U(sy, t - t, m2 ) 

subject to 

-m = m+w-f, - py ~ 0 
1 

m
2 = m+wt - psy ~ 0 

m3 = m ~wq.{. - py ~ 0 

m4 = m+ wqt - psy ~ 0 

The reSUlting effective supply of labor t s (u, v) and the effective demand 

for goods 

(II.8) 

d 
Y (u, v) are assumed to have the following properties: 

d 
Y 

for 

d d d d 
Y (u, v) , Yl < 0, VY2/y > - 1 for 

u ~ 1 and 

u ~ 1 and 

1 ~ v 

1 ~ v . 

Effective demands in the Keynesian unemployment and Repressed inflation 
14/ 

regimes depend only on one signal because of the short-side rule.-

(II. 9) 
s tks(u) d ykd(u) t (u, v) = and y (u, v) = if v ~ 1 

s tRs(v) d yRd(v) J, (u, v) and y (u, v) = if u ~ 1 
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Finally, we define the offer curve and the trade curve of the house-

s d I [- -hold in analogy with those of the firm: [,f, (u, v), y (u, v) U E 0, u], v E [0, vl} 

and [Ci,ts(u, v), syd(u, v) lu E [0, ~j, v E[O, vj}, respectively. They are, 

respectively, the utility maximizing and mean-realization points in the (t, y) -

space, parame trized by (u, v) . 

III. STOCHASTIC RATIONING EQUILIBRIUM 

111.1 Definition and Classification 

The behavior of economic agents under trading uncertainty was studied 

in the preceding section. It has been shown that a degree of disequilbrium 

represented by signals would induce economic agents to offer effective demands 

and supplies, which in turn determine the degree of disequilibrium. If such 

a mapping from the signal space into itself has a fixed point, it is called 

a stochastic rationing equilibrium. To put it differently, a stochastic 

rationing equilibrium is a pair of signals which are confirmed by economic 

agents' response. 

Definition [Stochastic Rationing Equilibrium] • A stochastic rationing 

equilibrium is defined as a pair of disequilibrium signals which induce 

economic agents to express effective demands and supplie s that reproduce 

the signals. 

It will be shown that a stochastic rationing equilibrium is obtained 

as an intersection of the trade curves of the firm and the household for 

the same regime. 

Depending upon how trade curves intersect, we have four possibilities 

(from now on, the "boundary" cases will be excluded). Figures 111.1, III.2, 

111.3, and 111.4 correspond to Keynesian unemployment, Repressed inflation, 
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Classical unemployment, and Underconsumption, respectively. (Disregard 

letters with subscript 1 in Figures 111.1 and 111.2 until section 111.3.) 

Points F and H represent the notional points for the firm and the 

household, respectively. 

Suppose that the firm and the household receive the disequilibrium 

signals which imply Keynesian unemployment, i.e., there is excess aggregate 

supply in each market, so that some of the firms have difficulties in 

selling their output and some of the households find themselves unemployed. 

In Figure 111.1, the trade curve of the firm in the case of selling un

certainty is shown as a curve, Fk, from F to the origin. The corre

sponding offer curve is a broken line, Fkk. The trade and offer curves 

of the household in the case of employment uncertainty are shown as Hk 

kk k and H , respectively. The curve of H has a positive intercept on the 

vertical axis, since consumers are assumed to buy some consumption goods 

out of initial money balance, even if they have difficulties in being em-

ployed. The intersection of the two trade curves, K, represents a stochastic 

rationing equ.ilibrium with Keynesian unemployment. To see this, suppose 

that both disequilibrium signals for the consumption goods and for labor are 

larger than one and more specifically, 

The firm responds to (~,~) by offering d s 
(t , y ) and the household responds 

to (~,~) by offering (0{, s, yd) some of the firms suffer 

from excess production, but on average the firm can sell the amount y, 

where 
- S h 

Y = y Iv . Since ,s d ._ > J. , some of the households are rationed in 
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their labor supply. By construction of the trade curve, we know that on 

-average the household can sell J, of labor. The firm does not have diffi-

culties in hiring, since 
- d 
J, = t ; and the household does not have diffi-

culties in buying the consumption good since d 
y = y Thus the disequi-

librium signals (v,~) are confirmed by economic agents' responses. 

That is, a point K and associated signals (v,~) constitute a Keynesian 

unemployment equilibrium. 

A parallel argument explains why a point R in Figure 111.2 repre-

sents a stochastic rationing equilibrium in the repressed inflation regime. 

The disequilibrium signals for repressed inflation are: 

v* = y/yd < 1 

In the classical unemployment equilibrium with stochastic rationing, 

the firm can realize whatever trade it wants, while the household is con-

strained in both the markets. If the offers in each market are independently 
15/ 

determined with respect to the stochastic rationing of each market, - then 

we can figure out the disequilibrium signals which make the household 

respond by the offers whose mean realization is equal to the firm's offer. 

Since the level of the offer which corresponds to i, is I,s by the Hkk 

curve and also the level of the offer which corresponds to y 

the Hkk curve, we find the point F in Figure 111.3 and 

s -
u = J, / J, 

is the classical unemployment equilibrium. 

is 
d 

Y by 

A parallel argument shows that Figure 111.4 explains the undercon-

sumption equilibrium. 
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Now that we have shown how to classify stochastic rationing equilibria 

into different types, a natural question to be asked is whether at least 

one type of equilibria would emerge for an arbitrary set of price, wage 

and money balances. We will show in the following that if the two trade 

curves of the firm reach the origin and if the two trade curves of the house-

hold have positive intercepts on the respective axes, as assumed above, then 

the existence of some kind of stochastic rationing equilibrium for any 
lsi 

set of p, wand M is guaranteed.- In order to see this, look at 

Figure 111.4, with a possibly different location for point H, the notional 

(Walrasian) point for the household. Suppose first that point H is in the 

lens - shaped area between Fk and FR as illustrated in that figure. Then 

as shown in the figure, point H is a set of realized trade values in the 

case of Underconsumption equilibrium. However, the same set of p, w 

and M (i.e., the same positions of H and F) may produce a Keynesian 

unemployment or a classical unemployment. To see this, simply add HR and 

k H starting from H. HR (H
k

, respectively) has to cross FR (Fk , respectively) 

before it intersects with the horizontal (vertical, respectively) axis. There-

fore any set of p, wand M which is labeled as a region of Underconsumption 

is also a part of Keynesian unemployment and a part of Repressed inflation. 

Suppose now that H is above (north of) Fk line, (which is likely the 

case when both p and ware relatively low given M). Since HR always 

intersects F
R

, it is a part of the Repressed inflation regime. Now when 

H is "just" above Fk line, then it is "likely" that Hk also intersects 

Fk, incidentally twice, before it ends at the vertical axis. However, if 

H is "far" above Fk line, then only Repressed inflation is possible. A 

similar observation leads us to believe that if H is right (west) of FR , 

which is the case when wand p are relatively high, then it is ahlays 
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a part of the Keynesian unemployment region. Moreover, it may also be 

a part of the Repressed inflation region if H is "just" west of FR. 

The final case is that H is northwest of F, which is true if the real 

wage is relatively high. In this case, an argument worked out with 

Figure 111.4 similar to the one with Figure 111.3 would prove that an 

economy is under at least one of the regimes of Classical unemployment, 

Keynesian unemployment and Repressed inflation. 

Let us describe our result in a different but important manner. 

Malinvaud (1977), B~hm and others have relied on a unique correspondence 

between the price - wage pair and one of the types of quantity - constrained 

equilibrium, derived from the Clower-type effective demands. The argument 

in the preceding paragraphs indicates that this unique correspondence does 

not hold in the framework of stochastic rationing equilibrium. To see this 

take an arbitrary pair of the price and the wage, given the money supply, 

i.e., a point in the (p, w) plane corresponding to the pair, the unique 

notional points F and H and the associated offer and trade curves are 

obtained in the (J" y) plane. Depending upon the relative position of 

F and H, and shapes of offer and trade curves, Figures 111.1 - 111.4 

tell us which type(s) of equilibria is possible. Then classify the pair 

of (p, w) into a region of the type of equilibria learned from this 

experiment, labeling K if the Keynesian unemployment region. What is 

shown in preceding paragraphs implies that a pair of (p, w) can be 

classified into more than one region. Figure 111.5 shows this result. 

Note that all of the Underconsumption region is also covered by regions 

of the Repressed inflation and the Keynesian unemployment, and that some 

of the Classical unemployment region overlaps with the Keynesian and 

Repressed inflation regions. 
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111.2 Implications of Multiple Equilibria at Given Prices 

The possible multiplicity of equilibria at a pair of the price and 

the wage creates, on the one hand, some difficulties in the analysis. A 

rule should be specified to select a region among possible candidates. The 

unique correspondence is a necessary condition to form a meaningful model 

of disequilibrium econometrics. On the other hand, the multiplicity leads 

to very interesting interpretations of an economy. First, self-fulfilling 

expectations playa large role to determine which type of temporary equi-

libria given the prices would arise in an economy. Secondly, even if the 

price is "correct" in the Walrasian sense, it does not automatically 

yield Walrasian market clearing. Thirdly, sane policy "promises" may tip 

one equilibrium to another without any real expenditures. 

In order to see the first two points, let us consider the case where 

17/ 
Keynesian unemployment is possible in addition to the Walrasian equilibrium.--

This is the case when points F and H coincide in Figure 111.1, keeping 

other qualitative characteristics intact. Suppose now that the consumer and 

the firm suddenly become pessimistic by whatever the reason, after a spell 

of the Walrasian equilibrium. Specifically, the firm becomes pessimistic 

about the demand for its products, so that it reduces its production and 

employment (F
kk 

curve). The household becomes pessimistic about its 

possibility. Facing the uncertainty in income, the household reduces its 

demand for the consumption goods (Hkk curve), which reinforces the firm's 

pessimism. This "multiplier effect" goes on to the point where the two 

trade curves intersect each other (point K), where tre pessimistic ex-

pectations are self-fulfilling. 

Note that this multiplier effect works even though prices are "correct." 

Therefore, it is not only a "deviation-amplifying" process (emphasized by 
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Leijonhufvud D968J) but also a "purely pessimistic multiplier process." 

Since the stochastic rationing equilibrium is defined as a solution of a 

simultaneous equation system, the exact start of this pessimism is irrelevant 

as long as it creates the common belief among economic agents; for example, 

a mere govermnent announcement of predicting a recession without exercising 

any real policies becomes a self-fulfilling prophecy. A numerical example 

is provided in Ito (1979b). 

Although the idea of mUltiple equilibria itself is not new and some of 

the above implications have already been pointed out in the literature, our 

contribution lies in rigorous microfoundations and tractability of the 

18/ 
argument with simple diagrams.-- The analysis above suggests that although 

the deterministic macroeconomic framework is most favorable for a uniqueness 

theorem, stochastic rationing is a new source of multiplicity. It is also 

shown that a phenomenon of multiple regimes given a set of the price and 

wage is quite common. (Recall that all the Underconsumption regime is also 

a part of both the Repressed inflation regime and the Keynesian unemployment 

regimes. ) 

Let us briefly turn to a question of one particular government policy 

in order to cure Keynesian unemployment at the Walrasian equilibrium 

prices. Since the cause of unemployment is a lack of confidence in successful 

trading, all that the government has to do is a mere announcement of a willing-

ness to buy, without limit, the labor force and the consumption good at the 

Walrasian equilibrium prices. Suppose that the government also promises that 

it neither resells the consumption goods nor puts the labor force in the 

productive purpose, in order to avoid crowding out private activity. Then 

the effect of this policy is that economic agents on the supply side expect 



- 20 -

that they can sell as much as they want, i.e., they offer the Walrasian 

supply levels. Accordingly, they modify their demand to the Walrasian 

levels because of the disappearance of the spillover effect. After all, 

by the definition of the Walrasian equilibrium, the private economy 

balances by itself. Therefore, the government does not have to exercise 

any transactions which it guarantees to carry out if there is excess 

supply. 

Proposition I ,The Placebo Effect]: Suppose that the economy is 

in a Keynesian unemployment equilibrium at the Walrasian equilibrium prices. 

If the government announces that it would buy any excess supply, the economy 

is brought back to the Walrasian equilibrium, and there is no additional 

trade by the government. 

We name this phenomenon the placebo effect, since the policy does not 

involve any medical ingredient (i.e., ex post expenditure) and still cures 

19/ 
the disease (i.e., unemployment) through psychological belief.--

In the real world, the policies to cause the placebo effect are the 

following: 

(i) The price support program (of agricultural goods), which 

guarantees to buy the remains, if any, of the supply side 

of a market. 

(ii) A government program of job creation to hire the unemployed. 

However, the unemployment compensation itself would not 

create the placebo effect, since it changes the utility of 

unemployment but does not guarantee that one is fully 

employed. 

The effect of the latter will be analyzed later in section IV.2. We hastily 

add a remark that although a Keynesian unemployment at the Walrasian equi-

librium prices where the placebo works is a special case, the overlapping 
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regimes (i.e., the mUltiple types of equilibrium given the price and wage) 

are a quite general result in a stochastic rationing framework. 

111.3 Stability of the Quantity Signal Adjustment 

The next question is to analyze the convergence of the adjustment 

of signals to a stochastic rationing equilibrium. In other words, what 

would happen if the disequilibrium signals economic agents perceive are 

different from the true aggregate supply-demand ratios? 

Let us go back to Figure 111.1 to consider the case of a unique 

Keynesian unemployment equilibrium. 

Suppose that the firm perceives the (subjective) expectation of the 

disequilibrium signals: 

u > 1 

Although a firm does not perceive any constraints in hiring labor, it 

faces a certain stochastic rationing in selling the consumption good. 

Perceiving v l ' the firm produces and offers 
A 

hiring ~l in Figure 

111.1. 

Suppose that the household perceives the (subjective) expectation 

of the disequilibrium signals, 

The household perceives that it faces the possibility of unemployment, but 

no constraint in buying the consumption goods. It offers the labor supply 

at and buys 
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Both the firm and the household have the correct hunch about which 

regime they are in, but the perceptions of the disequilibrium signals are 

incorrec l. Although the representative firm offers is the 

average demand from consumers; therefore, the realized disequilibrium 

signal is y~I:Yl' which is larger than v l ' the perceived disequilibrium 

signal. At the same time, the representative household finds that its 

perceived disequilibrium index of the labor market was wrong', since the 

realized disequilibrium signal is 
s ,.. 

t/ t
l

, which is large r than ul ' the 

perceived disequilibrium index. In short, the perceived signals are not 

the equilibrium ones. 

Now, suppose that the firm and the household learn from this fact 

and revise their perceived signals adaptively. 

(III.l) ~(v . 
J 

u .+1 - u. = ~(u. - u.) 
J J J J 

Unless the adjustment speeds ~ and 8 are so large that an adjustment 

process overshoots, the adjustment process of expectations converges to 

Keynesian unemployment of K. 

By the same argument, if Hk has a steeper slope than Fk at a 

Keynesian unemployment, then that Keynesian unemployment equilibrium is 

unstable with respect to the expectation adjustment of (111.1). Therefore, 

it is important to know the slopes of Hk and Fk. 

The slope of Hk is calculated as the ratio of the changes of mean 

realization, ykd and (L ks lu), in responses to the disequilibrium signal, 

u. Similarly, the 910pe of Fk is calculated as the ratio of the changes 

f 1 " (yks /v), and Lkd , h d' 'l'b' o mean rea ~zat~ons, ~n responses to t e ~sequ~ ~ r~um 
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signal, v. Therefore, the condition that Fk is steeper than Hk 

becomes, 

(III.2) 
dykd dLkd _ ~dL ks u _ L ksl I.dL ks v _ yksl _1_ < 0 

du dv L.. du J L dv J 2 2 u v 

This condition means that the ratio of the decline in the purchase of 

consumption goods to the decline in the average realized supply of labor 

in response to an increase in the unemployment ratio is smaller than the 

ratio of a decline in the average realized sale of consumption goods to 

the decline in the labor demand in response to the excess supply signal 

in the consumption good market. 

Several comments are in order. First, consider the case of multiple 

equilibria, say, there are the Walrasian equilibrium and a Keynesian 

equilibrium at the same price. Then the Keynesian one is stable and the 

Walrasian unstable. This is straightforward from the above argument and 

also Figure 111.1 with the identical F and H Secondly, the stability 

argument in this section is limited only to the adjustment with respect to 

quantity signals. It is most likely, however, the prices will change over 

time. Therefore, the dynamics presented above is only a very incomplete 

story of quantity adjustment to the temporary outcome. 

To model price adjustment it is frequently assumed in the literature 

of disequilibrium macroeconomics that the price and wage are adjusted 
20/ 

depending on the excess effective demands. - Following this ad hoc 

assumption, it is easy to define the directions of the price and wage 

looking at which regime an economy belongs to in Figure 111.5. For example, 

in the Keynesian unemployment regime, both the price and the wage are de-

creasing. When there are multiple equilibria for an arbitrary pair of the 
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price and wage, a rule to select the regime should be specified to deter

mine the direction of the price and wage. Suppose that an economy at 

period t stays at the same regime in which it was at period (t - 1) by 

inertia. Then the price and wage starting in a point of the Keynesian 

regime would go down, passing by the Wa1rasian equilibrium, to an edge 

where the Keynesian unemployment equilibrium is no longer sustainable. 

There it switches to either the Repressed inflation or the Classified un

employment. (We may need the second selection rule in the case that both 

are possible.) And the dynamics continues. However, this formulation of 

the price dynamics is very strained, and more research on the microeconomic 

foundations of the price adjustments is certainly needed. Some possible 

directions will be suggested in the concluding remarks. 

IV. POLICY CONSIDERATION 

This section is devoted to an analysis of the short-run effects of 

economic policies that aim at changing the current state of the economy. 

The short-run nature of the analysis should be emphasized, since prices 

and asset stocks are assumed to remain constant throughout. The first 

comparative statics originated from fiscal policy, i.e., on the effects 

of changing government demands for goods and labor services, while impacts 

of p, w, and M are analyzed later. 

IV.1 Fiscal Policy 

In our model, it is easy to introduce two instruments which can be 

classified as fiscal policy, namely government expenditures on the good 

and on labor services. Thus, in addition to general effectiveness of ex

penditure policies in different regimes, it is possible to raise the 

question of allocating expenditures: should the government spend on goods 
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produced by firms or create directly new employment opportunities in 

order to cure unemployment and increase output? 

Let us work out in detail the analysis in the Keynesian unemploy-

ment case and then just summarize the results for other regimes. 

In the Keynesian situation, the equilibrium is characterized by 

the equations 

(IV.l) 

(IV.2) 
s L (u)/u 

where g and .t g denote the government expenditures on the goods and 

labor. Note that yd and L9 do not depend on v, while yS and Ld 

do not depend on u. Therefore the mean fulfillment fractions of yS 

and L
S 

technique 

where 

are z = l/v and 

gives 

au 
= 

og 

ev 
= 

og 

the results 

d 
- (dL /dv) 

t:. 

- 1 1 
[u t:. 2 

u 

dyd dL d 
du dv 

q = l/u . A standard implicit function 

~u ...L [v dys _ ysJ - 1 

o,r,g t:. 2 dv 
v 

dLs 
LSJ 

d 
ev = 

- (dY /du) 
du 

e.t
g t. 

Since dys/dv < 0 and (dLs/du)u/Ls < 1, the signs of partial derivatives 

are the same as the sign of t:.. One immediately recognizes that the 

stability condition of (III.2) gives t:. < 0 . In the following, only a 

stable Keynesian equilibrium is considered. (For an unstable equilibrium, 

just reverse the signs.) Now the following results are intuitively appealing: 

~u/ eg , (w/~g , 
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i.e., government spending on goods or labor services reduces excess supply 

in both markets. For the mean output, Y, and the mean employment levels, 

L, the following signs show impacts of government expenditure. 

since 

eL/~g = (dLd/dv) X (ov/eg) > 0 

~L/;tg 1 + (dLd/dv) X (~v/;tg) > 1 

~Y/~g 1 + (dyd/du) X (;u/~g) > 1 

oY/otg = (dyd/du) X (eu/otg ) > 0 

L 

One may observe that an increase in g has a familiar multiplier 

effect on output, which is greater than one. On the other hand, its effect 

on employment may very well be less than that of an increase of spending on 

direct labor services, unless ov/~g is considerably bigger in magnitude 

than eu/Qtg 

Geometrically, given dg > 0, the curve Hk shifts upwards, while 

Fk remains unchanged. In the stable case, this increases both Y and L 

A similar calculation for the case of Repressed inflation gives the 

following plausible results: 

~/~ = (dys/du) X (eu/eg) < 0 

~/~g (dys/du) X (ou/~Jg) < 0 

~/~ (dLs/dv) X (ev/og) < 0 

~/&g (dLs/dv) X (ev/atg ) < 0 

provided that the Repressed inflation equilibrium is stable, i.e., the slope 
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of HR is steeper than that of FR. Geometrically, dg > a means that 

the curve HR shifts upwards, thereby decreasing output and employment as 

in Figure IV.2. 

In an equilibrium of Classical unemployment, the mean output and em-

ployment levels are given by 

- d g L = L + t 

and since yS and Ld do not depend on the signals u and v, fiscal 

policy is relatively powerless. Changes in g are totally ineffective 

while changing t g the level of employment will rise by the same amount, 

but there will be no further repercussions. Similarly, in an equilibrium 

with Underconsumption, government expenditure on labor services has no 

effect whatsoever, while spending on goods will increase output by the 

same amount, but without any further repercussions on employment. The same 

amount of labor is then just used more effectively. These two cases are 

illustrated as follows. Looking back at Figure 111.3 in the preceding section, 

the effect of the increase in governmental purchase of the labor services in 

Classical unemployment is the change of point F rightward. Similarly, the 

increase in governmental purchase of the consumption good in Underconsumption 

is the shift of point H upward in Figure 111.4. 

IV.2 Other Comparative Statics 

To facilitate the comparison of this approach to the standard one, it 

will be shown how the different types of equilibria depend on the exogenous 

parameters such as initial nominal balances M , the money prices p, and 
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Figure IV.1 

Effect of dg > 0 in K 
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Effect of dg > 0 in R 
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the nominal wage w. For a discussion of the comparative statics in 

the standard model, see Malinvaud (1977, 53-75) and Muellbauer and Portes 

(1978, 812 - 817). 

Let us make the following plausible assumptions: 

(;Yd/ W > 0 , or.s/eM<O, s -;'Y /W = 0 , or.d/OM=O 

~d/~ < 0 , eI.s/op < o , eYs /~p > 0 , 6Ld/ep > 0 

d eY /;W > 0 , oL s /-;,w > ° , ~Ys/~ < 0 , ~d/Ow < ° 
With these assumptions, the results are summarized in the following tables. 

Table IV.l 

DEPENDENCE OF THE MEAN OUTPUT ON EXOGENOUS PARAMETERS 

K I C U 

o + 

dp > 0 ? ? + 

dw > 0 ? ? + 

Table IV.2 

DEPENDENCE OF THE MEAN EMPLOYMENT ON EXOGENOUS PARAMETERS 

K I C U 

dM > 0 + o 

dp > 0 ? ? + 

dw > 0 ? ? + 

It is evident that the results are not very different from the standard 

approach, such as Malinvaud (1977). 
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V. CONCLUDING REMARKS 

A simple exposition of stochastic rationing in a macroeconomic model 

has been the purpose of this paper. By introducing new concepts such as 

offer and trade curves, the analysis has been made very tractable. The 

model leads us to find a temporary fixed-price stochastic rationing equi

librium. Multiple equilibria at given prices are shown to be a common 

phenomenon unlike in the conventional macroeconomic disequilibrium models. 

However, the results of comparative statics are similar to the ones in the 

conventional models. 

Two remarks are in order. First, an important question which has 

been left out in this paper is a microeconomic analysis of the price ad

justment. Several works have been proposed to explain why economic agents 

might not want changing prices even if they are out of the Walrasian equi

librium. Hahn (1979) (1978) proposed the notion of unsatisfactory equilibrium 

based on the conjectural demand or supply curve at Dreze equilibrium. Negishi 

(1978) (1979) proposed the expected utility maximization at a quantity 

constrained equilibrium with the rationing probability being a function of 

prices. If suppliers who are currently rationed perceive that the down-

ward adjustment of the price would not improve the rationing probability, 

they might as well stay where they are and take chances. There is an apparent 

. similarity between our model and Negishi's. In both models, only the long 

side of the market is rational randomly. However, Negishi's expected utility 

maximization involves only one market at a time. So there is no calculation 

of gains from an effect of price changes on changes in other markets. It 

has also been pointed out that Negishi's argument does not apply to the agents 

• 
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on the short side, i.e., those who do not receive any rationing. De-

manders in an excess supply market have incentives to bid down the price 

when they see that there is slack in the market, even though suppliers 
21/ 

might not want to change the price. It is a future task to integrate 

our model with Negishi's and Hahn's ideas. 

Second, methods of estimation for the Clower-Benassy-type disequi-

librium macro model have been proposed by Ito (1980) and Gourieroux, 

Laffont and Monfort (1980). Our model suggests that there is a mix of 

overbidding or the discouragement effects within a market under disequi-

librium as well as the spillover effect from other markets. It would not 

be difficult to formulate an econometric model incorporating them. How-

ever, multiple equilibria would cause a serious problem in estimating 

effective demand and supply functions, unless an assumption is made to 

separate samples into different regimes without losing the consistency 

of estimates. 



- 32 -

Notes 

tAn earlier version of this paper was circulated as "A Stochastic 

Approach to Disequilibrium Macroeconomics." It was presented a t the AEA -

Econometric Society meeting in Atlanta, December 1979. The authors would 

like to thank Kenneth J. Arrow, Olivier Blanchard, Jerry Green, Herschel 

Grossman and Frank Hahn for helpful comments at various stages of research. 

Financial support from the Finnish Cultural Foundation and National Science 

Foundation (SOC 78-06162 and SER 76-17502) is gratefully acknowledged. 

lThis definition is named after the seminal works by Clower (1965) 

and Benassy (1975). For its applications to macroeconomic models, see 

Barro and Grossman (1971) (1976), Malinvaud (1977), Muellbauer and Portes 

(1978), Honkapohja (1979) (1980), Ito (1980) and Gourieroux, et. al. (1980). 

2This defect is well known. For example, see Grandmont (1977; 563) 

and Svensson (1980; 341). 

3This definition originated from Dreze (1975). It has been used by, 

among others, Laroque and Polemarchakis (1978), and Hahn (1978) (1979). 

4See again Grandmont (1977; 563). 

5This convention is adopted by most models in disequilibrium macro

economics, including Malinvaud (1977), Barro and Grossman (1971) (1976) 

and Muellbauer and Portes (1978). A justification to do so is given by 

Benassy (1975; section 7). 

6This can be justified if the government levies a 100 percent profit 

tax like in other models including Malinvaud (1977), Bonm (1978) and 

Honkapohja (1979) (1980). The expected profit might have an influence on 

the consumer's behavior, profits either being an additional credit in the 

budget constraint or being a substitute for money balances in the utility 
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function in the case that profits are paid at the end of a current period. 

However, this modification would not significantly change the following 

results. 

7The basic idea is that in disequilibrium there is uncertainty about 

the amount of trades individuals can complete. Considering this, each 

individual has to make trade offers which are binding in the sense that no 

recontracting is allowed and they cannot be contingent on the result of 

rationing. (This has much in common with the partial equilibrium models 

of markets under incomplete information; see Rothschild (1973) for a survey.) 

8This is an ad hoc simplification of an axiomatic framework developed 

by Green (1978) where the signals for the two markets are the pairs (Ls , Ld) 

and (yS, yd) ,respectively. Note, however, that some of Green's (1978) 

examples actually give u and v as the relevant variables. Furthermore, 

it is worth observing that positive government demands for labor and the 

good are needed to insure that u and v are always well defined. The 

analysis of Honkapohja and Ito (1979) also shows that aggregate demands and 

supplies always lie in compact sets, so that u E [0, li], v E [0, v] for 

some u,v. 

9These names for the classical regions are common among the usual 

disequilibrium macroeconomic models; e.g., Barro and Grossman (1976), 

Malinvaud (1977), Muellbauer and Portes (1978), and Ito (1980). However, 

keep in mind that in this paper we have a definition of the effective 

demand which is different from the above-mentioned works. 

10Such a mechanism can be devised for the case of identical agents with

out any difficulty. See Ito (1979a; section 111.3). See also Green (1978). 

11 
These functions are assumed to have the properties d 

.tl > 0 , 

s s 
y 1 > 0, y 2 < 0 for l~u, v~l. These follow if it is stipulated 

that reO) = 0 and r'u/r < 1 
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12It is implicitly assumed that d 
I. and 

s y are continuous at 

and v = 1 . For detailed technical conditions, see Ito (1979a). 

u 

13
F or u < 1, v > 1, these are in fact two-parameter surfaces in 

(t, y) - space, but in the situations of Keynesian unemployment (u ~ 1 

1 

v > 1) and Repressed inflation (u < 1, v ~ 1), they become curves, which 

give the boundaries of the surface. In Classical unemployment, both of them 

reduce to a single point, given by the Wa1rasian notional demand and supply. 

14It is again implicitly assumed that and d 
Y are continuous at 

u = 1 and v = 1. For detailed technical conditions, see Ito (1979a). 

15This is valid only as the first approximation. The effects of the 

stochastic rationing in the labor market are different depending on the 

level of disequilibrium in the consumption goods, through the income effect, 

even if there is no substitution effect. 

16See Gale (1979) and Honkapohja and Ito (1979) for a rigorous proof of 

the existence of stochastic rationing equilibrium in a general equilibrium 

framework. 

17 Sometimes it may be the case that the Wa1rasian equilibrium is the only 

equilibrium the economy can obtain at the Wa1rasian equilibrium prices. 

Neither the Classical unemployment nor the Underconsumption is possible at 

the Wa1rasian equilibrium prices. Suppose that the Fk curve is steeper 

than the Hk curve at the Wa1rasian equilibrium and the latter is above the 

former (noting that Hk has the positive intercept on the vertical axis 

while Fk goes to the origin). Then there is no Keynesian unemployment at 

the Wa1rasian prices. Suppose also that the HR curve is steeper than the 

FR curve at the Walrasian equilibrium point, and the latter is always left 

of the former. Then there is no Repressed inflation either. Therefore, the 

Walrasian equilibrium is the only equilibrium at the Wa1rasian equilibrium 

prices. 
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l8Among others, the following literature is widely known for the dis

cussions of multiple equilibria. First, Hildenbrand and Hildenbrand (1978) 

showed the possibility and implications of multiple equilibria in the region 

of Keynesian unemployment. Varian (1977) on the other hand formulated a 

model with two equilibria, but he relied on variable wages and prices with

out any micro foundations. 

An unsatisfactory equilibrium, coined by Hahn (1978), is a more 

interesting idea for a Keynesian unemployment equilibrium at the Walrasian 

equilibrium prices. His model is constructed on the notion of a Dreze 

equilibrium at the Walrasian equilibrium. Therefore the usual criticism of 

Dreze equilibrium, i.e., a lack of measures of disequilibrium applies. How

ever, Hahn's model is important because it introduces the perceived demand 

curve and allows for the price adjustment. Heller and Starr (1979) also 

claim to have proved the existence of an unsatisfactory equilibrium. How

ever, their propositions are true only if the money does not exist (Proposition 

1, 351) or the money balances are varied (Proposition 2, 352). so that the 

fixed prices are no longer the Walrasian equilibrium prices. 

19Kenneth Arrow pointed out to us that the essence of the placebo effect 

was argued by Pierson (1944). Baily (1978) argues that a decline in volatility 

of business cycles after the second World War was due to economic agents' 

confidence in the government policies. He illustrates the placebo effect, 

which Baily calls the "confidence effect," by the use of the Federal Deposit 

Insurance Corporation. Since the fact that deposits are insured changes the 

behavior of depositors, a self-fulfilling expectation equilibrium of a run 

on the bank is broken by the mere existence of the FDIC. Therefore it is 

a rare event that the FDIC has to pay the cost of bankruptcy. 

20See, for example, Malinvaud (1977; 103), Benassy (1978; 530), Bohm 

(1978), and Honkapohja (1979). 

21See Negishi (1979; 111 - 112). 
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