
ON STOCHASTIC RATIONING EQUILIBRIUM 

by 

Seppo Honkapohja 
and 

Takatoshi Ito 

Discussion Paper No. 80 - 133, May 1980 

An earlier version of this paper was 
circulated as "Non-trivial Equilibrium 
in an Economy with Stochastic Rationing." 
The authors wish to thank Kenneth J. 
Arrow, 3erry Green and Frank Hahn for 
useful conversations. 

Center for Economic Research 

Department of Economics 

University of Minnesota 

Minneapolis, Minnesota 55455 



Seppo Honkapohja* - Takatoshi Ito t~* 

ON STOCHASTIC RATIONING EQUILIBRIUM 

Abstract 

Difficulties in the concept of effective demand in the standard approaches 

to the analysis of non-clearing markets have led to considerations of 

trading uncertainty or stochastic rationing. In the earlier litterature it 

has been shown that under certain conditions the stochastic rationing 

mechanism has a linearity property. The purpose of this -paper is to analyze 

the existence of an equilibrium with positive trading under a mechanism of 

stochastic rationing. Sufficient conditions for this kind of "non-trivial" 

equilibrium are developed in a model with overlapping generations and 

production. As a by-product it is shown how the theory of continuos 

probabilistic expectations, due to Grandmont can be extended to take into 

account the possibility of rationing expected in the future. 

* 'Yrjo Jahnsson Foundation. A grant from the Finnish Cultural 
Foundation is gratefully acknowledged. 

** Deparenent of Economics, University of Minnesota. Financial support 
from NSF grant SOC 78 - 06162 is gratefully acknowledged. 



1. Introduction 

In the last ten years or so there has been a lot of interest in 

models of economies in which prices do not adjust to clear all markets in 

the short run (see for example the books by Barro-Grossman (1975) and 

Malinvaud (1977) an~ the surveys by Grandmont (1977, 1978) and Hahn (1978». 

These models have been thought of as providing theoretical foundations 

for Keynesian economics (eg. Benassy (1975». Though markets do not clear in 

the usual sense the analyses have nevertheless been based on a notion of 

equilibrium,namelya temporary equilibrium with quantity rationing. With 

market imbalances agents receive quantity signals and reformulate their 

demands and supplies which have been termed effective demands. In fact 

two different concepts of effective demand exists in the literature, and 

their relationships have been discussed by Grandmont (1977). One approach, 

introduced by Dreze (1975), defines effective demand as the vector of trades 

which maximized a consumer's utility subjects to the budget constraint and 

the rationing constraints on the trades. According to this definition agents 

are rational in the sense that they solve well-defined optimization problems 

when formulating their offers to the market. On the other hand, the definition 

is problematic in'that it provides no natural market measure of disequilibrium. 

For example, unemployed workers do not express their desires to work. The 

other approach, usually associated with Benassy (1975), defines effective 

demand market-by-market as the relevant component of utility-maximizing 

trades subjects to the budget and the rationing in other markets. This 

definition provides a simple measure of market disequilibrium·, but at the 

cost of basing the concept of effective demand on irrational behavior by 
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the agents. They do not solve any well-defined maximization problem, and 

the vector obtained from market-by-market maximizations may not even satisfy 

the budget constraint. 

The difficulty of achieving the two desirata simultaneously lead 

to further attempts to formulate the concept of effective demand and the 

resulting equilibrium. Svensson (1980), Foley-Hellwig (1975) and Howitt 

(1978) discussed the idea of trading uncertainty or stochastic rationing 

in! which agents do not face strict upper bounds on trading but instead are 

uncertain about the final outcomes after expressing their offers. The offers 

are then obtained from a maximization of the expected utility of the outcomes. 

It is easy to see that this formulation achieves the above-mentioned features 

simultaneously. 

The work of Svensson, Foley-Hellwig and Howitt was limited to analyzing 

the behavior of individual agents, but Douglas Gale (1979) discussed the 

existence of an equilibrium in a very general framework of trading uncertainty 

or stochastic rationing. Recently Jerry Green (1979) analyzed further the 

properties of mechanisms of stochastic rationing. He showed that if the 

individual realizations depend only on his offers and the aggregate demand 

and supply, then rationing takes a particularly simple form. Unfortunately, 

Green did not discuss the existence of an equilibrium in his system. 

In this paper our intention ;s to discuss certain issues connected 

with the existence of an equilibrium in the formulation of Green. More 

precisely, we provide intuitively simple conditions which ensure the existence 

of a non-trivial equilibrium (i.e. one with positive trading) in a simple 

model of an economy with overlapping generations and production. As a by

product it will be seen that Grandmont's (1972, 1977, 1978) theory of price 

expectations can be extended to take into account the expectations of 

trading uncertainties in the future.' The model does not strive for maximum 
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generality, and it was chosen, in addition to its simplicity, because it 

provides a framework for macroeconomic analyses analogous to those by 

Barro-Grossman (1975) and Malinvaud (1977). The differences and similarities 

between the standard macroeconomic models and the framework of trading 

uncertainty are discussed in a subsequent paper, Honkapohja and Ito (1979). 

The paper is organized as follows. Section 2 is devoted to the 

general framework and formulation of the trading uncertainty. The maximization 

problem of the firm is considered in section 3. Section 4 provides an 

analogous discussion of the households. The existence of a non-trivial 

equilibrium is demonstrated in section 5, and section 6 offers some 

concluding comments. 

2. Framework and Notations 

We shall consider in the following an economy where there are H 

consumers in both the young and the old generations; I different types of 

consumption goods; F firms in each of the consumption-good industries 

(no joint-production); and one type of labor. The production technology 

of each industry is characterized by a well-behaved neo-classical produc

tion function fit·). The prices of the consumption goods, (Pl,P2, ••• ,PI)' 

and the nominal wage, w, are fixed for the period. A young consumer is 

endO\'led with some initial money balance from the government and a positive 

labor force potential. The young consumer supplies labor, demands consumption 

goods and sav.es for the next period. An older consumer with carried-over 

money balances does not work any more but just consumes before the end of 

his life. We assume that the government taxes away all the profits of the 

firms and any bequest left over, and distributes them in the next period 

to the newly-born generation. 
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The economic agents are asked to submit a vector of individual 

effective demands and supplies for which realized transactions are quaranteed 

by the budget constraints, or the production technology and input quantity 

constraints. Let us denote by y~ the effective demand for the i-th consumption 

good from household h; by y; the effective supply of the ;-th consumption 

good from firm f; by t~ the effective labor supply from household h to the 

i-th industry and R.~ the effecti ve 1 abor demand from the f-th fi.rm in the 

i-th industry. 

The government (or "lottery-auctioneer") assigns a vector of "realized 

trades" which an individual has to obey. The process of assignment is called 

"stochastic" if the assignment to an "individual" is stochastic. This does 

not preclude the possibility that the "realized trade ll is non-stochastic in 

"aggregate".2 The rationing (or assignment) mechanism is known to all the 

economic agents. 3 

Now we are ready to describe how the economic agents decide their 

effective demands and supplies. Consumers, whether they are young or old, 

maximize their expected utility. Older consumers, (k = 1, ••• ,H) plan which 

goods they should order out of their predetermined money balances which is the 

consequence of the preceding period. Young consumers (h = 1, ••• ,H) have to 

take into account the possibility of future rationing as well as the present 

rationing. A consumer, n, submits his effective demand for the i-th, 

consumption good, y~, and his effective supply of labor, ~h, after maximizing 

the expected utility function with respect to the budget constraint in the 

"worst" possible case of rationing. Therefore, the effective demand (or supply) 

is the amount up to which the consumer is "ready" to buy (or sell). Since an 

older consumer is not allowed to work, a younger consumer plans a non-negative 

balance for all possible cases of rationing. 
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A firm is assumed to be risk-neutral and to maximize its expected 

profit. Its production plan has to be feasible with probability one. 

All the markets meet simultaneous1y,4 so that the effective demands 

and supplies are final once they are submitted. The origin is assumed to 

be included in the production possibility set, hence the firms never plan 

a negative expected profit. However, the realization of events may be such 

that a firm incurs losses from hoarding excess labor relative to restrictive 

rationing on sales. Considering that some firms do make losses in the 

real world, we do not think this is a bad assumption. We assume that all 

the realized profits and losses are taxed or subsidized by the government. 

The aggregate profit should be positive since the uncertainty is not 

technological. 

So far we have not specified a stochastic rationing mechanism. In 

general, the probability measure of realized trades for an individual in 

one market, ~, depends on all other agents' effective demands in all other 

markets. Therefore, we have to consider the mapping from the space of all 

individual effective demands to the probability measures. Equilibrium with 

rationing is defined as the set of effective demands and supplies which 

"reproduce themselves" through the mapping of probability measures and 

optimal decisions of economic agents. This is the framework and the notion 

of equilibrium that Gale (1979) works out and for which he proves an existence 

theorem. Green (1979), on the other hand, constructs an economy where only 

aggregate Signals in terms of quantities are available and it is enough for 

an agent to watch the aggregate signals to have rational expectations. In 

the following we trace further the avenue prepared by Green. 

The government publishes the aggregate signals of demand and supply 

for each market, {a} = {(Y1,Y~), Ld, LS}. The statistics are available 
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to all economic agents free of charge. We introduce an assumption of 

signal-taker which is parallel to an assumption of price-taker in general 

equilibrium theory. Therefore, an economic agent takes the aggregate 

signals {n} as given and does not think his individual behavior changes 

the aggregate signals. 

Green (1979) proved that the stocha~ . .tic rationing mechanism 

possesses such a property that realizations are random proportions of the 

offers. The proportions depend only on the individual offer and on the 

aggregates in the that market. Moreover, mean proportions are independent 

of the individual's offer. To ensure convex-valuedness of demand 

correspondences in a finite economy we strengthen this to the following: 

Assumption 2.1: The realized transactions of each agent are the product 

of his offer and a random proportionality factor which depends only on 

aggregate offers in that market and is the same for all agents in the same 

side of the market. 

Assumption 2.1. implies that an economic agent is required to know only 

the aggregate signals and his own effective demand to calculate the probability 

distribution of his realized trades. Further assumptions on this distribution 

will be needed to ensure upper semicontinuity of the demand correspondence 

and a compact convex set of aggregate signals. These will be discussed in 

connection with the behavior of individual firms and consumers. 5 

Since the probability distributions of rationing for an economic 

agent are dependent on the aggregate signals, we sill have a correspondence 
21+2 from the properly defined subset of the signals space, Kc R+ ,to the 

space of individual effective demands. Let us denote this correspondence 
h f f h K by ~(n) = {~i(n), ~i(n);~2(a),~~(a)}, where ~: K+2 • Now we can define 



a temporary equilibrium as a set of "self-reproducing" signals. 

Definition 2.1: Temporary Equilibrium with Stochastic Rationing. 

An economy is said to be in a temporary equiHbrium with stochastic 

rationing. if {a*} = {(V1*, V~*), Ld*, LS*}, 

d* H s* F 
V. = E y~ and V = r y~ , V. 

1 1 1 1 

IFf s* H 
~h Ld* = L E ~. and L = E 

1 

wh f f( *) h h( *) f f( *) h h( *) .ere Yi E ~i a 'Yi € ~i a '~i € ~i a ,~ € ~ a • 

7. 

A set of aggregate signals {a*} is called a set of temporary equilibrium 

signals if given these signals the economy is in a temporary equilibrium with 

stochastic rationing. 

3. The Firms' Behavior 

There are F firms in each of I industries of consumption goods. All 

the firms in thei-th industry are identical. The representative firm f in 

the i-th industry 'produces output 9~ given the actual labor input if. The 

superscript f will be dropoed subsequently, when possible. The rationing 

mechanism can be taken to be independent of f and thus depends only on i 

and t by the anonymity property used in Green (1979) and introduced in 

Assumption 2.1. above. 

The production technology is represented by a neoclassical production 

function with the following properties: 
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. 
Assumption 3.1: Given the actual input, ti' the firm can produce the 

actual output, Yi' which is 

for 

Assumption 3.2: (i) fi(ii) is a concave and increasing function. 

(i i) 

(iii) 

There exists a continuous first derivative f i , for fi ,Vi' 
i I . iii 

f (0) = ~ ; f (m) = 0, f (0) = o. 

These are the standard neoclassical assumptions on a production function. 

Now let us set up the maximization problem. In incomplete or 

constrained markets problems about the proper objective of the firm and 

trading of shares may arise, but for the sake of simplicity we abstract 

from them. The representative firm is assumed to maximize its expected 

profit: 

(3.1 ) Max E(p.y. - wr.) 
1 1 1 

y. ,to 
1 1 

where Pi is the price of the i-th good and w is the nominal wage, 

subject to 

(3.2) y. = y.~~(y~) y~) 
1 1 1 1 1 

(3.3.) - (d S) t; = t; S t L , L 
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(3.4) 1i S fi(Yi} with probability one. 

Here S1( ) and St( ) arp. the random fractions for sales of good i and 

purchases of labor, respectively. Condition (3.4) means that realized 

transactions must be technologically feasible for the production operation. 

Assumption 3.3: The random fractions are assumed to have the following 

properties: 

(i) -s. s s. :s; s. 
-1 1 1 

with probability one, 

with probability one. 

(i 1) 

(i i;) d s -Cd s d s.(Y., V
1
·), s· Y., Y.) are continuous and s. > 0 if V,' > o. 

-1 1 1 1 1 -, 

(iv) 

The meaning of these is clear, when one observes that the last parts of 

(iii) and (iv) imply that the firm can with certainty sell some amount 

of the good if there is a positive demand for it and buy some labor when 

there is a positive supply. The maximization problem can be written in 

the form 

Max E {Pifi(ti~t)Si/Si - wtiS t } 

t. 
1 



The first-order condition is 

Here (si)m and (St)m are the means of si and St respectively 

Since the market signals are exogenous to the firm, Assumption 3.2 

quarantees that {til satisfying (3.5), say {(t;)*}, maximizes the 

expected profit. 

10. 

By Assumptions 3.1, 3.2 and 3.3, we can find an upper hemicontinuous 

correspondence ~1 from the space of the quantity signals to the space of 

the effective demand for labor and the effective supoly of the i-th 

consumption good. 

The same argument now applies to other firms in the same industry and 

other industries. Finally, we have the following mapping ~: R21+2 + R21+2, 

( d d. s s. d s) depending upon ex = 'Y~'.".'YI' Yl' ••• 'Y1' L , L : 

(3.6 ) 

where F is the number of identical firms in each of the industries. 

Proposition 3.1: Given Assumptions 2.1, 3.1 - 3.3, there exist an upper 

h ' t' d U/ f th ' 1 space R2I+2 to the emlcon lnuous correspon ence I, rom e slgna space 

R2I+2, of the effective demands, describing the effective demand of the 

producers. 



Proof: From the construction of ~ in (3.7), it is enough to show that 

~~i and ~~i are upper hemi-continuous mappings, which is obvious from 

looking at (3.5) and Assumptions 3.1 - 3.3. Q.E.D. 

Proposition 3.2: d s f f If Vi > 0 and L > 0, then ~yi > 0, ~ii > O. 

Proof: Obvious from Assumption 3.3 (ii). 

4. Consumer's Behavior 

At period t, a generation of consumers, h = 1, ••. ,H, is born. 

Each consumer is endowed with a labor force potential, [~t and money 
-h 

hal~ncp.s, Mt • They live for two periods. In the first period a consumer 

sells labor and buys goods. In the second period he is retired and only 

buys goods with the money balances he has carried forward from the first 

period of his lifetime. Therefore, 

I k 
E Pi,t-1Yi,t-l' 

i = 1 

No planned bequests exist. However, any involuntary bequests and profits 

in the preceding period are distributed among the members of the young 

generation. 

Since realizations are random it is natural to assume that the 

11. 

young household has a,preference relation over probability distributions 

of realizations. We shall adopt the simpler hypothesis of expected utility 

maximization, i.e., the preference relation can be represented by adopting 



12. 

a utility function h" R2 +1 ~R such that 

(4.1) 

is the objective function of the young consumer. 

Here. ~ is the probability distribution of consequences, and 
-h -h -h -d (Yt ) = (Yl,t' Y2,t,···,Y1,t)· Uh(·) is assumed to be concave and 

monotonically increasing with respect to its arguments. (For a further 

discussion of this issue, see Grandmont (1972, 1977, 1978).) 

The old household at period t maximizes its utility function taking 

the realization of period (t-l) as given. Therefore there are utilities 

Uk: R1 ~ R, such that rUk«Y~»d~ represents the preference relation of the 

old. 

To relate realized transactions to effective demands and supplies 

we assume the stochastic proportional rationing scheme. Therefore 

i=l, ••• ,1 

h = l, ••• ,H 

k = 1, ••• ,H 

-h h - d s 
Yi,t+l = Yi,t+l Si,t+l(Yi ,t+1' Yi,t+l) , 

wh~re the aggregate signals in period (t+l) are now perceptions by the 

agent. Note that by the earlier anonymity assumption the proportions of 

rationing do not depend on the agent. The feasibility or budget constraints 

that each consumer has to obey are the following: 



(4.2) 

-h 0 y. t <! 1 , 

(4.3) and 

-h 
Yi ,t+l <! 0 V. 

1 

with probability one. 

with probability one, 

13. 

where (tPi;t+l) is the i-th price of period (t+l), anticipated at period 

t, and (tY~,t+l) is the effective demand of the i-th consumption good from 

household h in generation t placed in period (t+l). Condition (4.3) rules 

out the possibility of bankruptcy or default. This is so because they are 

assigned infinite expected dislJtil ity. Note also that the second inequal ity 
h in (4.3) involves effective demands Yi,t+l rather than realizations. This 

can be done for the sake of simplicity, since a consumer does not plan 

any bequests, and furthermore, the realization will never exceed the 

demand. Morever, if there is a positive probability of exact fulfillment 
h of the offer, tYt,t+l could be exactly replaced by its realization in 

(4.3), and in the general case only a modification would be needed. 

let us now introduce notation for the signals that influence the 

behavior of the consumer. Denote by at and tat+l the signals of t and the 

signals of (t+l) anticipated at period t, respectively: 
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( d s ) (d s. d s) N d f' th t where Yt , Yt = Y1,t' Y1,t' ••• ; YI,t' YI,t. ow we e lne e se 

of feasible actions of the representative consumer: 

with probability one} , 

where h h h h 
(Yt) = (Yl,t' Ys,t' ••• , Ylt )· 

A rationing proportion should be included in the unit interval. 

Let us restate Assumption 3.3 for ~he households in period t: 

Assumption 4.1: 

(a) The distributions of S t' Sit are non-degenerate distributions 

satisfying Sit(·) E {~it' sit} c= {O,l}, i = 1, ••. ,1, with probability one; 

Stt(o) e: {~tt' Stt} c= {O,l}, with probability one .• 

(b) ~~t > 0, if.L~ > D. 

Here the bounds may depend on at and do so continuously. 

We can break the correspondence sh(.) into two parts: 

where 
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with probability one, 

Since the rationing mechanism is sign-preserving by Assumption 4.1, 

realizations are always non-negative whenever the effective demands are 

non-negative, i.e., Y~,t ~ 0, Y~,t+l ~ 0, for all i and i~ ~ ° are 

guaranteed. Therefore, 

Lemma 4.1: 6~(at) is a compact-valued, convex-valued and upper hemi

continuous correspondence. It is also lower hemi-continuous Y at for 

which ~R,t > 0. 

Proof: Upper hemi-continuity is obvious for the class of rationing 

functions assumed here. Each image set is convex-valued since the rationing 

proportion, s, is independent of the individual effective demands. For 

lower hemi-continuity, let ~t(n) ~ ~t(~) as n ~ ~ and choose «yO),R,O) E 

6~(~t(m». There are two possibilities: 

Then for all n ~ nO 

and we can choose 



{(y(n»,t(n)} = «yO),tO), n ~ nO 

«0), 0), n < nO' 

16. 

Since ~tt( ) > ° there exists [(y(n», i(n») such that the corresDonding 

physical realization requirements hold and wt(n)i(n)~tt(at(n» -

~ Pit(n)y(n)iit(;t{n» > 0. There are now two possibilities for a given n. 
1 

If so, choose 

If so, let {(y(n),t(n)} e: line segment beb/een {(y(n»,i(n)} and 

{(yO},tO} such that 

Such a point clearly exists and satisfies (y(n»,t(n») e: B~(at(n». 
Finally, it is routine to check that in all cases 

[(y(n»;t(n)] + [CyO),tO), as n + ~ • Q.E.D. 

4 2 h ( - h h) . Lemma.: Bt+l o,at,yt,tt 1S a compact-valued, convex-valued and 

continuous correspondence in the set {Pt 1 e: RII p. t 1 > ° V.}, + + 1, + 1 



(- h h) . -h h ) when at'Yt'~t 1S given and satisfies Mt + Wt~t~tt(at 

- L P'tY~ts't(at) > O. Lower hemi-continuity may fail if the last 
. 1 1 1 1 
1= 

assumption is violated. 

Proof: Entirely routine. 
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There are, thus, ~ome problems with continuity, which will be dealt 

with later. 

The next step is to relate expected future signals tat+l to 

current ones ~t. This is done in the usual way as Grandmont (1977b) did: 

tat+l has a probability distribution which depends continuously on at 

in the topology of weak convergence of probability measures. Let peat) 

be the distribution of tat+l' given at' The problems of non-continuity, 

especially in Lemma 4.2, necessitate the following assumptions. 

Assumption 4.2: 

(a) -For all at = (0); peat) is concentrated in a given compact set 

such that 

(c) There exist some i, such that 
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The first two assumptions, (a) and (b), imply that expectations 

about the future do not change too drastical1y.6 Assumption (c) means that 

some good is necessary for survival. Consumers will continue to place orders 

for those goods even if the signals give a rather unfavorable rationing 

possibility. Young consumers always save to plave orders for those goods 

in the next period. Assumption (d) implies that consumers do not mind 

at all to supply some positive amount of their labor. In other words, 

there exists some inelastic labor supply from young consumers. 

The next lemma follows from the above assumptions. 

lemma 4.3: Any solution to the young consumer1s optimization problem 
* h * h I - *h 

is such that ffiht = Mt + Wt 1t ~~t(at} - i=l Pitsit(at}Yit > 0 when 

at ~ CO}. 

Proof: Assume the contrary. Then by construction Y;~l - 0, 

independently of Wt+l" On the other hand, Assumption 5.2 (a) and (b) 

guarantee that the consumer can obtain with certainty a positive amount 

of some good in period t+l, if m-ht > O. This, with Assumption 5.2 (c) 

yields a contradiction. Q.E.D. 

This proposition means that in considering Bh(at,tat+l} we can 

safely assume that !!1ht > 0 so that the continuity problem has been 

overcome in lemma 4.2. By Assumption 5.1 (b), Bh(~t'.} is continuous 

for all ~t ~ (O). 

To complete the discussion of the young consumer1s maximization 

problem we can appeal to the results of Grandmont (1972, 1978) and see 

that the correspondence of the best actions, 



5h(;t) - {«Y~,t)' 1~) E B~(;t)IM~X (5.1) 

subject to (5.2) and (5.3)} • 

giving current effective demands for goods and effective supply of 

labor is a compact- and convex-valued upper hemi-continuous corres

pondence, when at ~ o. 

19. 

For at = 0, 5h(at ) can be defined arbitrarily,. since realiza

tions are always zeroes for the consumer. However, we shall assume that 

the correspondence is continuous in the limit: 

for all sequences of at. 

This is justified by Assumption 5.2(d), which implies. that the 

young generations has some positive amount of labor supply which is 

inelastic to the real wage. 

Lastly, consider the representative old consumer's problem. 

Since realizations of period (t-l) have taken place, he has an endow

ment of money mk ~ O. By Lemma 4.3, we can safely assume mk > o. 
Then the set of the best actions for the old consumer is: 

with probability one}. 

Since Uk is a concave and increasing function, 5k is a compact, 

convex-valued and upper hemi-continuous correspondence for ;t ~ (0). 
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Moreover, at the boundary of the set of signals, the action is assumed 

to be continuous. In other words, 

This is justified by Assumption 5.2(c). The old generation is at least 

indifferent between placing an order for the consumption good in vain 

and carrying the money to the grave. 

5. Equilibrium and Non-triviality 

So far we have not been very explicit about the range of quantity 

signals, at. They are, however, important for the fixed-point argument 

that follows, so we consider them in detail. 

Current-period prices and wages Pt and wt are taken to be fixed 

and strictly positive. Then it is evident that 

i = 1 •.•. ,1 

give the bounds for a young consumer h, provided at ~ (O). Let Kh 

be a compact and convex set defined by the above bounds: 

i = 1, ... ,1; 
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Furthermore. if at = (0), then realizations are all zero independently 

of the random element. Thus, in the case actions could be taken to satis

fy the above inequalities as well, Thus, «Y~)' (0), 0, t~) € Kh, Vat. 

Similarly, for the old consumer k it is seen that 

i=l, ••• ,I. 

Thus, his actions also lie in a compact and convex set Kk, when 

at ~ (0), where 

Kk :: {«y), (a), 0, 0) € R~I+2Io ~ y s mk/p;,t' i = 1, .•• , I} 

For at = (a), by equation (5.5), 
k «y ), (0), 0, 0) E Kk, Vat" 

k «y ), (a), 0, 0) E Kk" Therefore, 

Next, let us consider the firms. From Section 3, we know that the 

firm's best-action correspondence is contained in a compact and convex 
if setN ,where 

if 21+21 (-N :: {( ( 0), ( 0, ••• ,y, .•• ,0), t, 0) € R a ~ y i ~ f t i ) / s; 

where f'(t i ) = siw/Pi and 0 ~ ti ~ Pi(si)m Yi/w(St)m} • 

1 F 
Let N = E E Nif , which is also compact and convex. Finally, 

; = 1 f= 1 

define K:: Kh + Kk + N. 

( d s) d s at = { Yt , Yt ' Lt , Lt } 

Then it is obvious that for 

E Kc R~1+2, the aggregate demand correspondence 

has a range within K) that is, A: K + 2K. Note that we have smoothed 
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the individual correspondences for the case at = (0) (see, e.g., 

Nikaido (1068, pp. 71-73)). And, finally, from the argument in Sections 

3 and 4, heat) is upper hemi-continuous, compact- and convex-valued. 

Now we are ready to apply the fixed-point theorem of Kakutani. Hence 

* * * there exists at £ K such that at £ heat)' An easy decomposition 

argument shows that this is the required non-trivial equilibrium, pro-
* s* vided at is such that Vi > O. To ensure that, we use the following 

argument. 

We would the rationing function for demand in a market look like 

when the signal of aggregate supply converges to zero? The plausible 

answer is that the rationing degenerate to {OJ. If there is any 

"rational" restriction on the rationing functions, this must be the one. 

Similarly, if the signals for aggregate demand in a market becomes zero, 

then the rationing function for the supply side of the market should 

degenerate to {OJ. Therefore, if all the aggregate signals are equal 

to zero {at} = {O, 0, ••• , O}, then the induced aggregate demands and 

supplies are also zero, and this should be equilibrium. This is called 

the "trivial equilibrium". However, in our framework, the trivial 

equilibrium conflicts with Assumption 5.2. 

The older generation is at least indifferent between placing an 

order for the consumption foods and carrying the money to the grave. 
d* Therefore, V cannot be a null-vector by Assumption 5.2(c). The young 

generation offers some positive amount of labor inelastically, by 

Assumption 5.2(d), that is L*s > 0 which in turn induces firms to pro

duce a positive amount, by Proposition 3.2. Therefore, our economy with 

the young and old generations generates a "non-trivial equilibrium". 

Since L;d > 0, it is easy to see that the necessary smoothing 

* does not create any problems, i.e., at does not belong to the excep-



tional set. Hence, we have proved the main theorem. 

Theorem 5.1: There exists a non-trivial temporary equilibrium with 

stochastic rationing. 

6. Discussion and Concluding Remarks 

23. 

In this paper we have presented a framework of trading uncertainty 

and showed conditions for the existence of a temporary equilibrium with 

stochastic rationing. We consider it to be the most convincing way of 

defining €ffective demands and supplies in an economy with non-clearing 

markets. It based on expected utility/or profit maximization by economic 

agents and it also gives a natural measure of excess demand. The analysis 

shows that unless certain assumptions are made the existence becomes 

trivial, as the point of zero signals and trading becomes an equilibrium. 

Our analysis shows that this problem can be avoided by assumptions that 

guarantee positive signals for at least one side of each market. In our 

model this is achieved by positive demands for goods by the old generation 

and by the assumption of inelastic labor supply. Alternative formulations 

can be imagined. For example, positive demand for goods and labor by the 

government would have the same result. 

Three other details are worth commenting. First, our analysis 

shows how Grandmont's theory of continuous but inelastic expectations 

formation can be extended to an economy with non-clearing markets. Second, 

we refrained from analyzing the motives of the firm under trading uncertainty. 

The framework might shed new aspects to the recent analyzes of stock markets 

economies. Finally, the assumption that the agents will not be bankcrupt is 



24. 

a strong one and should be reconsidered. However, issues of bankcruptcy 

are not well understood even in the context of Walrasian models~ 

though some progress has recently been made. 



25. 

FOOTNOTES: 

1) The earlier papers by Gale (1979), Geen (1979) and Svensson (1980) 

have ignored this issue. Some aspects of quantity expectations are 

considered in Muellbauer and Portes (1978). 

2) A simple example is a sampling without replacement. Suppose two 

individuals are drawing an assignment of household works through drawing 

two tickets: one of them says one hour of scrubbing the floor and the 

other says two hours of laundry and ironing. The individuals are facing 

the stochastic rationing mechanism, although the mechanism assigns three 

hours of labor with certainty. 

3) Gale (1979) discusses extensively these "rational expectations" 

mechanisms. 

4) Futia (1977) considers a model with sequential markets. 

5) We also refrain from discussing further the nature of rationing mechanism. 

Green (1979) and Gale (1979) provide examples of these. In Green's work the 

mechanisms fulfill the "mean balance" condition ie. realized transactions 

sum to zero only in the mean. In a large economy this may be appropriate, 

but one might want to strengthen it. These issues are discussed in detail in 

Ito (1979). 

6) An analogous'assumption has been utilized by Grandmont (1977) and 

others in temporary equilibrium theory with completely flexible prices. 
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