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Is the distribution of pessimistic states of mind a

market failure?

Takanobu IKEDA™

Abstract

The market mechanism, or the price adjustment mechanism, and the state of mind have
been considered important factors in economic activities, but how these two are related has
not been explored. The former is called the Walrasian mechanism and is the basic framework
of microeconomics, in which psychological factors are put behind the scenes or considered
restrictions to rational decision-making by agents. The latter is argued as a main factor in
a trade cycle in macroeconomics. Because microeconomics and macroeconomics have not
been integrated into a fully synthesized theory, the distribution of states of mind has not
been regarded as a factor in price adjustment in a market economy or as a market failure.
We consider what kind of state of mind an agent can have based on past market trading and
which factors bind his trading opportunity. This paper presents a model of Samuelsonian
neoclassical synthesis, in which either the Walrasian mechanism or a non-Walrasian
quantity-constrained mechanism works depending on the distribution of states of mind. We
claim that in many cases, a non-Walrasian mechanism is at work and with some policies, the

Walrasian mechanism would be restored.

Key Words: microfoundations of macroeconomics, quantity-constrained behavior, neo-

classical synthesis, market failure, resource allocation mechanism.

1. Introduction

The market mechanism, or the price adjustment mechanism, and the state of mind
have been considered important factors in economic activities, but how these two are relat-
ed has not yet been explored. The former is called the Walrasian mechanism and is the ba-
sic framework of microeconomics, in which psychological factors are put behind the scenes
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of, and considered restrictions to rational decision-making by agents. The latter is argued
as a main factor in a trade cycle in macroeconomics. Because microeconomics and macro-
economics have not been integrated into a fully synthesized theory,' the distribution of
states of mind has not been regarded as a factor in price adjustment in a market economy
or as a market failure. This paper presents a model of Samuelsonian neoclassical synthesis,
in which either the Walrasian mechanism or a non-Walrasian quantity constrained mecha-
nism works depending on the distribution of states of mind. We claim that in many cases,
a non-Walrasian mechanism is at work and with some policies, the Walrasian mechanism
would be restored.

The concept of the state of mind comes in a market economy model as follows. In the
Walrasian mechanism, an agent is small enough to be an atomic existence and is a
price-taker.” He believes that he has a limitless trading opportunity, perceiving that he can
trade as much as he wants at the prevailing prices. He maximizes his utility and sends
quantity signals of demand and supply. These quantity signals are used only in the pro-
cess of price adjustment. It is known as the existence theorem in which under certain con-
ditions of classical economic environments, a perfect economic system, the market struc-
ture called by perfect competition, the Walrasian mechanism yields a market equilibrium.
And the fundamental theorem of welfare economics claims that a Walrasian equilibrium
allocation is Pareto optimal. In other words, in a situation which lacks of any condition for
the existence theorem and the fundamental theorem of welfare economics, a market equi-
librium allocation need not be optimal. There is a market failure and some policies are nec-
essary to mitigate the market failure. We diverge from this story by one point: that is, an
agent in this paper receives not only price signals but also quantity signals sent by the oth-
er agents, and perceives his trading opportunity based on signals.® His past experiences in
market trading form how he perceives his trading opportunity. We refer to a type of per-
ception as a state of mind. We examine how the distribution of states of mind affects the
price adjustment mechanism in a market economy, and we claim that the distribution of
states of mind could be a market failure. In other words, the model in this paper provides a
microfoundation of macroeconomics.

Today, there is widespread belief that a framework of dynamic general equilibrium analy-

1 Samuelson called neoclassical synthesis the integration of microeconomics and macroeconomics.
It is known that he used the word “neoclassical synthesis” for the first time in the third version of
his textbook Economics: An Introductory Analysis in 1955.

2 Leijonhufvud (1968), pp. 68-69, characterizes a perfect competitive market as one with the follow-
ing two conditions. The first condition is that all traders are too small to have capability of manip-
ulating the prices. The second condition is that the demand and supply curves are perfectly elas-
tic. In this paper, we call the first condition the requirement of “atomic existence” and the second
condition the requirement of “limitless trading opportunity.” Leijonhufvud calls a market an “at-
omistic market” where the first condition is satisfied but the speed of price adjustment is not in-
stantaneous.

3 The pioneering works of quantity constrained equilibrium models by Clower (1965) and Leijon-
hufvud (1968) present general equilibrium models in which quantity signals sent by traders play
some role in traders’ trading opportunities. See Hahn (1978) and Gale (1978) for models in which a
trader conjectures his trading opportunity based on quantity signals sent by the other traders.
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sis should provide enough microfoundation of macroeconomics." This approach is based
on the belief that the price adjustment mechanism works at full-strength, but that some
market failures invalidate the price adjustment mechanism and the economy as a whole
falls into “pathological” conditions. However, at a time when many young economists be-
came enthusiastic over Keynesian economics as an infectious disease spreads, it was
strongly believed that the price adjustment mechanism had some problems; hence prices
are fixed or inflexible, and the Keynesian world shows itself.” Keynesian economics of the
quantity adjustment mechanism replaced classical economics of the price adjustment
mechanism. Following the post-war prosperity of the American economy, P. A. Samuelson
coined the term “neoclassical synthesis,” which “combines the essentials of the theory of
aggregative income determination with the older classical theories of relative prices and of
microeconomics.” In a healthy economy, with monetary and fiscal policies operating to
validate the high-employment assumption postulated by the classical theory, that classical
theory comes back into its own.! As Samuelson himself admits, “many qualifications to
this optimistic formulation”” are needed. Because different mechanisms are at work in
these two worlds, they cannot be combined. In this paper, we generalize the Walrasian
equilibrium model into an integrated one, which closes “the cleavage between microeco-
nomics and macroeconomics.”®

In the Walrasian mechanism, an agent is a price-taker. He receives price signal, and
does not perceive any limit on his trading. Only the auctioneer receives quantity signals
concerning demand and supply sent by all the agents and adjusts the prices. In this paper,
an agent receives quantity signals as well as price signals, and perceives his trading oppor-
tunity based on signals. How much he perceives to trade depends on his past experiences
with market trading. If he had successes in the past, he supposes an optimistic trading op-
portunity. If everyone is optimistic, the world is governed by a Walrasian price adjust-
ment. If he has failed in the past, he may suppose a pessimistic trading opportunity,’ If all
traders are pessimistic, the Keynesian world appears, in which prices are fixed and only

4 The microfoundation of macroeconomics is an attempt to draw macroeconomic implications from
the microeconomic description of agents’ behavior. Early attempts consist of two approaches. One
is the aforementioned quantity constrained equilibrium approach. The other is an approach of im-
perfect information by Alchian (1970), Lucas=Lapping (1970), and others in Phelps (1970). The
former was followed by Barro-Grossman (1971), Benassy (1975), Dréze (1975), and Younés (1975)
of quantity constrained models with fixed or inflexible price assumption. This developed into the
neo-Keynesian theory of monopolistic competition models. The latter developed into models of
the rational expectation hypothesis. In later years, the framework of dynamic general equilibrium
presented by Sargent (1979, 1993) was at the center of discussions on microfoundation. It is postu-
lated that the price adjustment mechanism operate most efficiently.

See, for example, Harris (1948).

See Samuelson (1955), p. 733.

See Samuelson (1955), footnote 1, p. 360.

See Samuelson (1955) p.360.

In this paper, psychological factors are confined to affect agents’ trading opportunities. Thus, ex-
periences from past events are the main determinants of a state of mind. A trader’s state of mind
concerning future events strongly affects his preference.
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quantities are adjusted.” In most cases, it is a mixture of Walrasian and Keynesian worlds.
In this paper, we claim that the distribution of pessimistic states of mind affects the effec-
tiveness of the price adjustment mechanism.

We will consider a temporary equilibrium framework in which there is no adjustment
information over future events, because we would not be pessimistic if we had full informa-
tion on future environments." From past experiences, we draw a picture of the present and
future states of the world. Therefore, past experiences are a part of our environments. On
the basis of past experiences in market trading and quantity signals sent by the other
agents, an agent perceives his trading opportunity. In this paper, we use the remaining de-
mand, which is the sum of the quantity signals sent by the other traders with a minus sign,
to describe a trader’s state of mind. If an agent perceives that he can trade more than the
remaining demand, we say that he is optimistic. If an agent perceives that he can trade as
much as the remaining demand, we say that he is pessimistic. If an agent perceives that he
can trade less than the remaining demand, we say that he is extremely pessimistic.? The
distribution of states of mind or traders’ perceptions of their trading opportunities deter-
mines the degree of price flexibility. There are extremes: one is the Walrasian world and
the other is the Keynesian world.

This paper is organized as follows. In Section 2, we summarize the development of
quantity-constrained models. In Section 3, we present a market economy model in which
an agent is under a state of mind concerning his trading opportunity. In Section 4, we
prove the existence of a market equilibrium under that state of mind. In Section 5, we dis-
cuss the properties of market equilibria. When all traders are optimistic a market is under
a Walrasian mechanism which yields a Walrasian equilibrium. However, under the other
distribution of states of mind the price adjustment mechanism deteriorates according to
the degree of mixture of states of mind. That is, most distributions of states of mind yield
non-Walrasian equilibria at which traders are quantity-constrained. This is the market
failure. In Section 6, we argue the necessity of three policy steps to remedy this market fail-
ure.

2. A short note on quantity-constrained equilibrium models

In this section, we describe the development of quantity-constrained equilibrium models
briefly. Clower (1965) presents a quantity-constrained equilibrium model and claims that
it provides the microfoundations of Keynesian economics. In a monetary economy, if a
trader is bounded by a quantity constraint in one market, particularly the labor market,

10 As for macroeconomic implications of quantity constrained models, see Barro-Grossman (1971),
Malinvaud (1977), and Benassy (1982).

11 A temporary equilibrium framework proposed by Hicks (1939). See Grandmont (1982).

12 Ikeda (1984) shows that in a game-theory framework, even with the existence of an auctioneer the
price adjustment mechanism does not work and results in quantity- constrained equilibria if it is
assumed that the feasibility condition holds and a trader trades as much as his quantity signal. In
other words, only pessimistic state of mind in this paper is possible in such a framework and no
Walrasian world appears. As for quantity- constrained models in a game-theory framework, see
Bohm-Lévine (1979) and Heller-Starr (1979).



Is the distribution of pessimistic states of mind a market failure?

this changes his trade decisions of the other goods. This is the spillover effect. Leijon-
hufvud (1968) searches out the microfoundations of Keynesian economics in several as-
pects. Among them, he emphasizes the absence of an auctioneer in a real market, based on
Arrow (1959), and claims that trade quantities adjust much faster than prices. In that case,
a trader is naturally quantity-constrained.

In response to Clower (1965) and Leijonhufvud (1968), quantity-constrained equilibri-
um models are studied in Europe under the assumption that the prices are fixed or move in
limited bounds. Depending on how to interpret the Clower mechanism, Benassy (1975),
Dréze (1975), and Youneés (1975) show different kinds of a general equilibrium model.
Grandmont (1982) uses a temporary equilibrium framework so that traders have different
expectations about their future and are effectively under quantity constraints. Using these
quantity-constrained equilibrium models in the macroeconomic context, Barro-Grossman
(1971) and Malinvaud (1976) attempt to relate these models with Keynesian economics.
Presenting aggregate models, they construct a Keynesian world in which monetary and fis-
cal policies have a place to work.

Negishi (1974, 1979) points out that a trader’s trades may be restricted by subjective
trading possibilities, and not by objective quantity limits. He claims that if traders’ subjec-
tive demand curves are kinked, then their trades are under quantity constraints and prices
are hardly flexible. Hahn (1978) proposes a non-Walrasian equilibrium model in which
traders have conjectures about trade limits and end up being quantity-constrained. The
point Hahn (1978) wants to make is that Walrasian equilibria and non-Walrasian equilibria
exit in his model. Using Hahn’s non-Walrasian equilibrium model, Gale (1978) claims that
if all conjecture functions are differentiable, then any equilibrium, if it exists, is Walrasian.
In this sense, kinks also work in Hahn’s non-Walrasian equilibrium model.

The studies described above introduce quantity constraints into the Arrow-Debreu
(1954) type of a general equilibrium model. In contrast, Béhm-Lévine (1979) and Heller-
Starr (1979) consider trade games. In game theory, all outcomes, whether in equilibrium or
not, must be feasible. In a trade game, regardless of what the proposed trades are, the
sum of realized trade quantities over all traders must be zero. We call this the feasibility
condition or the balance condition. Under this condition, traders are naturally quantity-
constrained.

Ikeda (1984) examines Hahn’s non-Walrasian equilibrium approach in the framework
of a game theory. By considering an outcome function, which corresponds proposed trade
quantities to a realized one as a conjecture function a la Hahn, he attempts to locate the in-
trinsic properties of a conjecture function. The first requirement on a conjecture function
is the feasibility condition, that is, the balance condition. The second requirement is that
any trade proposal must be credible. That is, if the sum of all proposed trade quantities
over all traders is zero, - that is, proposed gross excess demands is zero,- then a trader’s re-
alized trade coincides with his proposed one. That is, he has to buy as much as he ordered,
or sell as much as he promised when all traders’ proposed quantities satisfy the balance
condition. From these two conditions, Ikeda (1984) shows that a conjecture function may
be own-differentiable but not cross-differentiable. That is, the intrinsic kinkedness in a
quantity-constrained equilibrium model is cross-indifferentiable. After Clower (1965),



many quantity-constrained equilibrium models reasonably classify trades into various do-
mains, such as recession, deflation, inflation, and reflation, and argue that a market out-
come may be different depending on the domain trade.

Ikeda (1984, 1986) shows that, at any market price a variety of quantity-constrained
equilibria exist. Even at a Walrasian equilibrium price, not only Walrasian equilibrium
trades but also many non-Walrasian equilibrium trades exist. Because such non-Walrasian
equilibria, that are quantity-constrained equilibria provide microfoundations of Keynesian
economics, the coexistence of Walrasian and non-Walrasian equilibria may be regarded as
a representation of neoclassical synthesis by Samuelson (1948). In this paper, we say it is
the distribution of states of mind that leads to which types of equilibrium, Keynesian or
Walrasian.

3. Model

We consider an exchange economy E = (Xi, ui, wi) in the framework of a temporary
equilibrium. There are n consumers (N = {1,---n}) and ¢ goods (L = {1,---,¢}), where the
¢ -th good is money. The consumption set is a subset of the ¢ dimensional Euclidean
space. The preference ordering can be representable by a utility function WX =R We
assume the following assumptions on these.

Assumption (1) Agent i’s consumption set X'is close, convex, and bounded from below.
Assumption (2) Agent i’s utility function X' - Ris continuous, strongly quasi-concave,
and has no bliss point.

Assumption (3) Agent i’s initial endowment w' € int X',

In the following, we consider a net trade Z=x —we Zi, x' e X, Given a price vector

ped’={peR’ | p>0,3,p, = 1} ,agentihas to satisfy the budget constraint. That is,
p* Z =0.

In the Walrasian mechanism, agents determine their demands, and hence trades, de-
pending on only a price signal. However, because every agent sends a trade message Z, he
must receive some trade quantity signals. That is, agent i receives a signal s' = (p, z(i)) €
A% X T, » 2 where z(i) stands for z(G) = (2" 2z ', 2" ' 2"). Receiving quantity sig-
nals from other agents as well as the price signal, an agent conjectures his trading possibili-
ty and maximizes his utility subject to his conjecture.

An agent perceives his trading possibility in the following way. First, he has a “trading
possibility target” for every good except for the ¢ -th good, money.

Definition 3.1 For each good h = 1,--, ¢ —1, agent i has a trading possibility target which
is the value of the following trade quantity function Fi: I, - IZk — R’ "L That is,
F, (z,() =— 4,3, .25 0=

=2k~ izhk represents agent i’'s remaining demand, because Y, . izhk is the sum of all
agents’ trading proposals except for his own proposal. 0 < Ahi represents agent i’s state of
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mind, which shows his prospect of realizable trading intensity. The agent has his A based
on his experiences of past trades. Depending on the value of Ai, agent i’s state of mind can
be classified in the following way.

Definition 3.2 Agent i’s “state of mind” for good h is

(i) “extremely pessimistic,” ifo=a' <1
(ii) “pessimistic,” ifa, = 1.

(i) “optimistic,” if 1 <2, <oo,and
(iv) “extremely optimistic,” if A, =oo.

It is significant that the state of mind is defined for each good, because an agent may
have different experiences of trades for different goods. An agent may have succeeded in
trading a good beyond his expectation. At the same time, he may have failed in trading an-
other good unexpectedly.

In case (i), agent i perceives that his trading possibility is less than the remaining de-
mand. In case (ii ), his trading possibility is considered the same as the remaining demand.
In case (iii), he perceives that his trading possibility is more than the remaining demand
and he believes that he can realize it. In the Walrasian mechanism, there are only extreme-
ly optimistic agents. There is neither an extremely pessimistic agent, nor a pessimistic
agent.

In the Walrasian mechanism, every agent is assumed to be successful in trading; hence
he had successful experiences in the past. Depending on past successes, he is eager and am-
bitious to be successful in trading at present as well as in the future. Consequently, he can
be extremely optimistic. However, in a real world, a number of people have had past fail-
ures, and cannot be optimistic, especially if the failure is fatal, in which case one may lose
one’s motive to trade and may become extremely pessimistic.

The trading possibility target is the remaining demand multiplied by parameter )\hi,
that is, agent i’s state of mind. An agent can trade a quantity between the upper and lower
bounds, one of which is the trading possibility target and the other bound is zero.

Definition 3.3 Agent i’s “trading possibility” of good h consists of the upper and lower
bounds. That is,
z, =min [0,F, (z)] =0 & 2, = max [0,F, (z)] = 0.

Now agent i perceives his trading possibility by the upper and lower bounds of his
trade quantity. This perception may have the following consequences. First, if he is ex-
tremely pessimistic, he keeps sending his trading proposal at less than his Walrasian excess
demand, so that he will exit from the market at a market equilibrium. If he is pessimistic,
his trading quantity signals are always the same as the remaining demand, so that the mar-
ket reaches equilibrium at an instance where the demand equals the supply. In these two
cases, Walrasian excess demands of the agents in question have nothing to do with price
adjustment. Only if the agent is optimistic, his quantity signal is greater than or equal to
the remaining demand, so that it coincides with the Walrasian demand at a market equilib-



rium. This is how the agent’s state of mind affects his quantity signal, according to which
the price is adjusted. Sometimes the distribution of the agents’ states of mind disturbs the
price adjustment.

An agent determines his quantity signal to maximize his utility subject to his trading
possibility constraint as well as his budget constraint. Now, we describe these constraints.

n—1 (¢-1

Agent i receives the signals' = (p,z(i)) e S! =A% x R ), and perceives his trading

possibility set as follows.

Definition 34 Agent i’s “trading opportunity correspondence” B : S' — Z' consists of his
budget constraint and his trade possibility. That is,
B () =1{ZeZlp-z2=02z' =z <z' h+¢}.

This trading opportunity correspondence has the following nature.

Proposition 1

Suppose that a consumption set satisfies assumption (1) and is bounded. If the initial
endowment satisfies assumption (3), then the trading opportunity correspondence is con-
tinuous at a signal s' and is convex-valued.

Proof
Note that the trading opportunity correspondence is the product of two
correspondences. That is,
B (sH =gV (sH nchsh,

where V' (s) = {Z'eZlip+z =0 andC' (s) = {ZeZlz' =2/ =<2' h=¢}.87 ()

is the ordinary Walrasian budget constraint set. Because of Assumption (3), at any

price vector p e/ ¢ , there exists x' e X' such that p* x < p* ' or p* 7 <. Thus, by
the well-known theorem, 8" ! (s) is continuous at p. It is obvious that 8" (s') is contin-
uous at s'and convex-valued.

The correspondence C' (s) is such that a continuous function F' (z,(i)) of z(i) e R® V¢~V
is either the upper or lower bound and 0 is the other bound, that is the graph of C'(s)is
a rectangular parallelepiped. Thus, c! (si) is continuous at s'and is convex-valued.
Because both V! (s) and C' (s) are continuous at s'and are convex-valued, so is 8 (s).

QED

Agent i chooses his excess demand 7' so as to maximize his utility subject to ﬁ’i ). In
the following, we use a utility index v:Z' — R defined by v (z) = u' (x' + w'). By assump-
tion (2), a utility index v' (7)) is continuous and strongly quasi-concave.

Definition 3.5 Given a signal s', the “constrained excess demand correspondence” { :
S'— Z'is defined by ¢ (s) = {z'e B (s) |z maximizes v' (z)}.

Because a utility function is strongly concave, the excess demand correspondence ¢ (s) is a
function. Now, the nature of an excess demand correspondence is as follows:
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Proposition 2

Suppose that a consumption set satisfies assumption (1) and is bounded. If a utility
function satisfies assumption (2) and the initial endowment satisfies assumption (3), then
the excess demand function {i s) is non-empty and continuous at a signal s

Proof
Because a consumption set is closed and bounded by assumption (1), it is compact.
Hence, by Proposition 1 the trading opportunity correspondence ﬁi (s") is continuous at s'
and is convex-valued. Thus, the set ﬂi (s) is non-empty and compact. Because a utility
function is continuous by assumption (2), there exists a maximum by the well-known Wei-
erstrass theorem. Thus, the constrained excess demand correspondence (i (Si) is non-empty
and continuous at s\
Q.E.D.

4. Existence of a market equilibrium under the state of mind A"

We need to see whether there exists a market equilibrium under the state of mind A
when agents behave in the way described in Section 3. If a market works in the same way
as the Walrasian mechanism, we define a market equilibrium as follows:

Definition 4.1
A “market equilibrium under the state of mind 1” is (p*, (2'*)) which satisfies the fol-
lowing two conditions:
(i) foreveryi= 1,—-n,z* = (%),
(i) z*=3z,* < 0,p*+z* = 0.

Formally these two conditions are exactly those that define a Walrasian equilibrium.
However, an agent determines his quantity signal depending not only on price signals but
also on his state of mind and other agents’ quantity signals in this mechanism. This is the
only difference from the Walrasian mechanism, Therefore, the existence theorem of a mar-
ket equilibrium under the state of mind A is very similar to that of a Walrasian equilibrium.

Existence Theorem
Assume the following assumptions for all i:
Assumption (1") The set of excess demands Z'is closed, convex, and bounded from
below.
Assumption (2') A utility function v:Z' — R is continuous, strongly concave, and
has no bliss point.
Assumption (3") 0 € intZ!

Then, there exists a market equilibrium (p* z*) under the state of mind A.
Proof

13 See Arrow-Debreu (1954), Debreu (1959), Arrow-Hahn (1971). Also see Fukuoka (1979) for the
proof in this section.



As we use the fixed-point theorem, it is required for 7'to be compact. Because the
set is bounded from below by assumption (1’), the set of excess demands that satisfy
the feasibility condition z = 3,x" — >, w" =< 0 is obviously bounded. Now, we define the
set Kby K = {ke R’ Ik < ¢ for all 1}, where c is sufficiently large. By applying the
fixed-point theorem for the set 7' = 7Z'NK, we prove that there exists a market equilib-
rium. Then we show that the market equilibrium with the sets (Z) continues to be a
market equilibrium with the sets (Zi).

First, we note that the trade opportunity correspondence and the excess demand
function have the characterisitics shown in Propositions 1 and 2 on the subset A

We also note that the excess demand function for the whole economy ¢ (s) = 3,.¢"
(s") is continuous for the set Z.

Next, because all the agents satisfy budget constraints p * z = 0, Walras Law

peXz =pez=0

holds for all z = {(s).

Whereas the excess demand function of the whole economy represents the quanti-
ty adjustment, a price adjustment function represents the price adjustment by the auc-
tioneer.

Following the law of demand and supply, the auctioneer raises the price if the ex-
cess demand is positive, and reduces the price if the excess demand is negative.

We use a price adjustment function that describes such price adjustment process.
That is,

b, + max (z;,, 0)

n (p,z) = h=1,- #¢.
h !, [p, + max (z, 0)]

Then,n = (ny,...,n,) : AX Z— A is a continuous function.

By coupling the price adjustment function with the excess demand function, the
mapping 7 (p,z) X {(s): A X Z— A X Zis a continuous function from a non-
empty, compact, convex set to a non-empty, compact, convex set. Thus, by applying
Brouwer’s fixed-point theorem, there exists a fixed point (p*, z*) such that p* = n (p*
z*) and z* = { (s*) = { (p*, z%).

As Walras Law p* * z* = 0 holds, it remains to show that z* =< 0 in order to show
that condition (ii) of a market equilibrium holds. However, as described below, this
follows from p* = n (p* z*%).

pEl_ ) [ + max (% 0)] =pi[1 + ¥/, max (z*0)] = p,* + max (z,* 0)
p,*%)~ max (% 0) = max (g, 0)
Multiplying both sides by z,* and adding over h, we obtain
S bz, Tl max (2%0) =) 2, *max (3% 0).
By applying Walras Law on the left side,
0=1Y}_,2,*max (z,%,0) = 3, _ 2, *max (z,%,0) = 3/ _ max ((z,%)%0)
The last equality holds because of the nature of max function. Thus, we obtain
Y/ _,max (z,50) =0,0orz,*<0, h=l-¢.

Now condition (ii) is satisfied.
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It remains to show that z* = { (s*) = { (p*, z*), that is, to show that z* = {' (s™)
maximizes agent i’s utility subject to his constraint for alli = 1.---, n. Now, suppose
that z'* does not satisfy condition (i) of a market equilibrium, that is, z* # ¢ (s*). Then
there must exist 2’ such that 2’ €8 (s*) = {Z'€ZIp*+ 2 = 0,2, *<z, <z, *h+¢)}
and v' (z*) < v' (2"). By definingz' (@) by z' (@) =az’ + (1 —a)z*0<a <1, we
havez (a) €pB (s*) because B (s is a convex set. By the quasi-concavity of a utility
function, v (z*) < v! (Z' (a)). By taking a sufficiently close to 0, we have a such that
7z (a) € 7. This contradicts z* = {' (s™*). Hence z* = ¢' (s*) holds. This is condition (i)
of a market equilibrium.

The above shows that the fixed point (p* z*) satisfies conditions (i) and (i) of a
market equilibrium. Now (p* z*) is a market equilibrium under the state of mind A.

Q.E.D.

In the following sections, we explore the nature of a market equilibrium under the
state of mind A. To do so, we heavily use the characteristic of a market equilibrium shown
in Proposition 3. To state Proposition 3, we need the following definition.

Definition 4.2
The market equilibrium (p*, (%)) under the state of mind A with (%) = (0), that is (p*,
(0)) is called a “trivial market equilibrium.”

Proposition 3
(1) If there exists a market equilibrium (p*, (2*)) under the state of mind A,
for alliand all h, then zhi* =—2p= izhk*.
(2) For any A and any p, a trivial market equilibrium (p, (z)) = (p, (0)) is a market
equilibrium under the state of mind A.
Proof

By condition (ii) of a market equilibrium, for all h, z;; = ZiZ;i* = 0. To show state-
ment (1) by contradiction, we suppose that there exists some h with z}* <— %, ., fo*.
Then, there exists j such that z{,* < 0. Because of the supposition zF = Yz* < 0 and
Walras Law p* z; = 0, p* = 0. Then agent j’s utility increases by replacing Z{L* by Z;J;/
with 2’ > z/*. This contradicts equilibrium condition (ii).

Now, we show statement (2). With a trivial allocation (z) = (0),z, =0 =z,
for all h and i. Then, for all i agent i’s trading possibility set consists of only one ele-
ment, that is, no trade. B (p, (0) (i)) = (0). For all i, agent i’s constrained excess de-
mand correspondence consists of no trade, that is, ¢ (p, (0) (1)) = (0). Thus, (p, (0))
satisfies equilibrium condition (i). Because p*0 = p >0 = 0, (p, (0)) satisfies equi-
librium condition (ii).

Q.E.D.

Statement (2) of Proposition 3 claims that there is always a trivial market equilibrium.
A trivial market equilibrium is not interesting, because if there is also a non-trivial market
equilibrium then traders prefer a non-trivial market equilibrium allocation to a trivial one.



In the following, we focus on the possibility of non-trivial market equilibria and study their
properties.

5. Properties of a market equilibrium under the state of mind A

5.1 Walrasian world : an extremely optimistic or optimistic state of mind
—foralliandallh,A,i=co0ra, >1

In this section, we study the properties of a market equilibrium. We will see that in
this mechanism depending on the distribution of values of the parameters A, agents have a
variety of trade intensity in a market equilibrium.

First, we show that the Walrasian world appears when all traders are either extremely
optimistic or optimistic for all goods. In such a market state of mind, the (non-trivial) mar-
ket equilibrium allocation is the one in the Walrasian mechanism. We define a market

equilibrium in the Walrasian mechanism.

Definition 5.1

(a) Agenti’s set of trades in the Walrasian mechanism is
¥ (sH = {ZeZlp+z =0}

(b) Agent i’s excess demand function in the Walrasian mechanism is
() = {Z'e ¥ (p) |1z maximizes v' (z)}.

(¢) A market equilibrium in the Walrasian mechanism is (p%, (2"*)) which satisfies

the following two conditions:

Condition (i) forall i = 1,+n,2" = ¢" (p"),
Condition (ii) z¥ = ¥z" < 0,p" + 2" = 0.

We consider the case in which every trader is extremely optimistic for all goods. In
this case, the market equilibrium is clearly the one in the Walrasian mechanism.

Proposition 4
If all traders are extremely optimistic for all goods, that is, for all i and all h /\hi = oo,
then the (non-trivial) market equilibrium (p*, (z*)) under the state of mind 2 is the
market equilibrium (p*, (2"*)) in the Walrasian mechanism.
Proof
If all traders are extremely optimistic for all goods, agent i’s trade opportunity set
B (s) coincides with the set of trades in the Walrasian mechanism "' (p). Now, sup-
pose that agent i’s excess demand of good h is positive, that is, Z;L* > 0. The agent in
question receives the quantity signal z* (i) and perceives that the half real line [0, + o)
is his trading opportunity for good h. Although a trader in the Walrasian mechanism
perceives that his trading opportunity for good h is the whole real line (— oo , + ), by
supposition he is interested in trading a nonnegative quantity of good h. Thus, utility
maximization under the quantity constraint Z;l* coincides with the Walrasian excess
demand thi. This argument can be applied for all i and h.
Q.E.D.
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As in the proof in Proposition 4, what makes this mechanism different from the Walra-
sian mechanism is just quantity constraints faced by agents. Other states of mind may real-
ize the Walrasian allocation at a market equilibrium.

Proposition 5
If all agents are optimistic about trading all goods, that is, if for alliand all h, 1 < Ahi <
c | then the (non-trivial) market equilibrium (p*, (z*)) under the state of mind 1 is
the market equilibrium (p%, (z"*)) in the Walrasian mechanism.
Proof
As in the proof in Proposition 4, suppose that agent i’s excess demand of good h is
positive, that is, Z;l* > 0. The agent in question receives the quantity signal z* (i). He
perceives that his trading opportunity for good h is represented by the line segment [0,
—/\hizk - izf*]. Because the point Z}L* = =2 = izf* is an interior point of the line seg-
ment, the quantity constraint flhizk - iz,f* does not bind his trade. Thus, the excess
demand Z;L* under the state of mind A is exactly the Walrasian excess demand thi. This
is true for all agents and goods.
QE.D.

The argument above shows that a market equilibrium under the state of mind could
realize the Walrasian allocation.

5.2 The world of a trivial market equilibrium: extremely pessimistic state of mind

across the economy — for alliand h,0 <1,' < 1

We have shown that the Walrasian world appears when everybody is either extremely
optimistic or optimistic. Now, we show that the other extreme case exists, at least logically.
As stated above, we are interested in studying the properties of a non-trivial equilibrium.
However, there is a case in which there is not a non-trivial equilibrium.

Now, the following Proposition 6 claims that such a trivial market equilibrium appears
in the case that every trader is extremely pessimistic. Statement (1) claims that if trader i
is extremely pessimistic for good h, then he ends up with no trade of good h. Statement (2)
claims that if all traders are extremely pessimistic for all goods, then a trivial market equi-
librium appears.

Proposition 6
(1) If trader i is extremely pessimistic for good h at a market equilibrium (p*, (2*))
under the state of mind 4, that is, if 0 = /\hi < 1, then Z;l* =0.
(2) If all traders are extremely pessimistic for all goods, that is if for alli = 1,---,n and
h=1,¢,0 =2, <1, then the market equilibrium (p*, (2*)) under the state of
mind A is a trivial market equilibrium (p*, (0)).
Proof
We show statement (1) by contradiction. Suppose that Z}L* > 0 at the market equi-
librium (p*, (z*)). Then — A,'Y, . 2/ < z/* = — ¥, . :z/*. This implies that z* & g' (s™).
This is contrary to the assumption that * is a market equilibrium allocation. The



same argument holds when z},* < 0. Thus, z,* = 0.

Statement (2) follows by applying statement (1) for all traders and all goods.
Q.E.D.

The trivial market equilibrium case is not interesting, because everybody has no trade

although everybody wants to trade. However, it is important in the sense that it shows the

other extreme case against Walrasian world exists at least logically.

5.3 The world of quantity constrained market equilibria: pessimistic state of

mind across the economy — for alli and h )Lhi =1

In this section, we consider the case every trader is pessimistic about trading all goods.

In this case, the world of quantity-constrained equilibria appears, which has been studied

under the assumption of quantity adjustment with fixed prices after Clower’s “dual deci-

sion hypothesis.” In this mechanism, perfect smooth price adjustment yields market equi-

libria in which the Walrasian excess demands are not zero.

Definition 5.2

(a)

(b)

When at a market equilibrium (p*, (2*)) under the state of mind A there is a trader
i such that his excess demand for good h zhi* satisifies the following condition (*),
traderiis “quantity constrained.”

Condition (*) there exists z' such that z' € g~ (s' (—h)) = {Z'€Zlp-2 =02, =
z, =z, ,k#h, ¢}andv' (z) > v' (@*).

The budget set in the case that trader i is not quantity-constrained for good h is BNi
' (—h) =1{eZlp+z2=02 =2'=2z' ,k#h ¢}. The excess demand
function without quantity constraints for good his &V (s) = {Z'e N (s' (— h)) |
Z maximizes v' (z)}. The excess demand without quantity constraints is 2~ = ¢

(s' (—h).

By Proposition 7, we show that when all traders are pessimistic about trading all goods

market equilibria appear in which quantity constraints bind traders’ trades effectively and

such equilibria constitute a continuum.

Proposition 7

(D

©))

3

If all traders are pessimistic for all goods, that is, if /\hi = 1foralliand all h, and if
there exists a market equilibrium (p*, (z*)) under the state of mind 2 that is not
trivial, then for any @, 0 < a =< 1, (p*, (az™®)) is also a market equilibrium under
the state of mind A.

If all traders are pessimistic for all goods, that is, if /\hi = 1 for all i and all h, there
exists trader i who is quantity-constrained on trading at least one good at a
non-Walrasian market equilibrium (p*, (z'*)) under the state of mind A.

If all traders are pessimistic for all goods, that is, if Ahi = 1for all i and all h, and if
there exists a market equilibrium (p*, (z*)) under the state of mind A that is not
trivial, there exists trader i who is quantity-constrained on trading at least one
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good at a non-Walrasian market equilibrium (p*, (az'*)) with a < 1 under the state
of mind A.

(4) If there exists a market equilibrium (p*, (2*)) under the state of mind A when all
traders are pessimistic for all goods, that is, if /\hi = 1 for all i and all h, then for
some a = 1 there exists a trader who is not quantity-constrained for some good h
in the market equilibrium (p*, (az™)).

Proof

Note that the existence theorem above ensures the existence of a market equilibri-
um under any state of mind A.

First, we prove statement (1). Consider a non-trivial market equilibrium (p*, (z)).
Then by Statement (1) of Proposition 3 it holds that for all i and all h zhi* =— 25 isz*.
If a is either 0 or 1, we know that (p*, (az™)) is also a market equilibrium under the
state of mind A; hence consider (p*, (az™*)) for any a such that 0 < a < 1. From the
fact that (p*, (2*)) is a market equilibrium, z* < 0, p* » z* = 0. It follows that for any a,
az* < 0, ap* » z* = 0. This is condition (ii) of a market equilibrium. It remains to show
that condition (i) of a market equilibrium holds. Note that every trader receives the
signals' = (p*, (az* (i))). Because az,* = a (— Y, . ), az* e f' (s) C B (s™). This
inclusion holds because s™* = (p*, (z* (i)). Asz™* = (s*),forany 2’ € B (s), v' (z")
< v' (az™) < v' (%). This holds for a close enough to 1. We can reiterate this process;
hence (p*, (az™*)) satisfies condition (i) of a market equilibrium. Therefore, (p*, (az™*))
is a market equilibrium under the state of mind A.

To prove statement (2), we note that there exist many non-Walrasian equilibria.
By Statement (2) of Proposition 3, there is always a trivial market equilibrium. By ap-
plying Statement (1) of Proposition 7, the market equilibrium (p", (az"))) for any 0 <
a < 1is non-Walrasian. There are many non-Walrasian equilibria in this economy.
Now, suppose that there is a non-Walrasian market equilibrium in question (p*, (Zi*)).
Then, there exists at least one good of which Walrasian excess demand is not zero.
Now suppose that z," (p*) > 0. Then there exists i such that z," > 0. For this i, there
exists 7, for example z%' (p*) such thatz e B (p) = {Z'e€Zlip+7z =0} and v (z) >
v! (2%). The set of Z' with v! (z) > v' (z%) is open, so that there exists z’ that is suffi-
ciently close toz* 2" € B (s' (—h)) = {ZeZlip+z =012 =2,/ <z ,k#h ¢},
and v' (2/) > v' (z*). That s, trader i is quantity-constrained on trading good h.

In the case that Walrasian excess demand for good h is negative, that is z," (p*)
< 0, the same argument applies, and a quantity-constrained trader exists.

Statement (3) follows as an immediate consequence from Statements (1) and (2).

We prove statement (4) as follows. Condition (b) of Definition 5.2 defines the bud-
get set B (s' (— h)), the excess demand function™ (s (— h)), and the excess de-
mand zNi, in which trader i is not quantity-constrained on trading good h. Suppose
that there is a good h which all traders are quantity-constrained in trading. Defining
a* by & = min [,/ z,',+, 2,/ 2+, 2,/ z,"], there exists a trader j such that a* =
thj / zhj. Because 7~ = a*zj, trader j is not quantity constrained. We still need to show
that (p*, (a* z")) is a market equilibrium, but it follows from the same argument as in



the proof for statement (1).
Q.E.D.

5.3.1 Fixed-price quantity constrained market equilibrium

As mentioned above, the world in which all traders in the economy are pessimistic is
similar to that which has been studied by fixed-price quantity constraint models. Contrary
to appearances, these two mechanisms work very differently. In fixed-price quantity con-
straint models, traders are quantity-constrained because the prices are fixed. However, in a
market economy under the state of mind A, the price adjustment is disturbed because trad-
ers have the state of mind in which they may be quantity-constrained. Here, we compare
these two mechanisms.

Definition 5.3
Given a price vector p, (p, (z*)) is a “fixed-price wholly quantity-constrained market
equilibrium” in which all traders have trade quantity functions F,’ (z, )= —3, . z,"
for all goods and the following two conditions are satisfied:
(i) foreveryi=1,-nz*=7¢ (p,z* (1)),
(i) 2 =YzZ*=0,p2z"=0

Although it is apparent that there exists a fixed-price wholly quantity-constrained
market equilibrium, we show it by means of Proposition 8.

Proposition 8
Assume that for all traders the following assumptions are satisfied:
Assumption (1) Z'is closed, convex, and bounded from below.
Assumption (2") utility function viZ' — R is continuous, strongly quasi-concave,
and has no bliss point.
Assumption (3) 0 € intZ'.
If all traders are pessimistic for all goods, then for any price vector p, there exists an al-
location (z*) such that (p, (%)) is a market equilibrium under the state of mind A.
That is, the market equilibrium (p, (z*)) is a fixed price wholly quantity-constrained
market equilibrium.

Proof

To answer the question of whether there exists a market equilibrium in a quantity
adjustment mechanism for a fixed-price economy, we must prove its existence theo-
rem. However, the proof of this proposition is formally similar to that of the existence
theorem in Section 3.

Given a price vector p, we consider the excess demand function ¢ (p,z) : Z — Z
which is a continuous function from a non-empty compact, convex set to itself. Thus,
there exists a fixed point z* = ¢ (p, z%). (p*, (z*)) is a market equilibrium under the
state of mind A.

QED.
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Strictly speaking, because a fixed-price economy and a variable-price economy work
completely differently, it is very difficult to compare their market equilibria. In the Walra-
sian mechanism, the initial price vector does not matter. A market equilibrium is deter-
mined only by its initial endowment. However, when all traders have pessimistic states of
mind, the given price vector with the initial distribution of quantity signals sent by traders
leads to a market equilibrium. With a different situation, we have a different equilibrium.
In a fixed-price economy, the prices remain the same and only quantity adjustment takes
place. Compared with this, in a variable-price economy in which all traders are pessimistic,
not only quantity adjustment but also price adjustment works, so that the initial price vec-
tor does not necessarily remain the same. Despite this, we have the following equivalence
theorem that compares market equilibria in these different mechanisms.

Proposition 9

Assume that all traders are pessimistic.

(1) If there exists a market equilibrium (p*, (z*)) under the state of mind A, the alloca-
tion (2*) can be realized as a fixed-price wholly quantity-constrained market equi-
librium under the price vector p*.

(2) A fixed-price wholly quantity-constrained market equilibrium (p, (2*)) under the
price vector p can be realized as a market equilibrium under the state of mind A.

Proof

In both cases, we need to show that a given type of market equilibrium satisfies
conditions of the other type of market equilibrium.

To prove the statement (1), we need to show that a market equilibrium under the
state of mind A satisfies conditions (i) and (ii) in Definition 5.3.1. By Proposition 3, the
allocation (2*) satisfies the condition zhi* === izhk for all i and for all h. Because ev-
ery trader i maximizes his utility under these quantity constraints, condition (i) of
Definition 5.3.1, that is, z2* = ¢ (p*, z* (i) for all i, holds. Condition (ii) of a market
equilibrium of Definition 4, that is, z* = Zizhi* <0, p*+z* =0, is exactly condition (ii)
of Definition 5.3.1 with the price vector p*.

We can prove statement (2) similarly. By Statement (1) of Proposition 3, z,* = 0
for all h so that the price vector remains at p. Thus, (p, (Zi*)) is a market equilibrium
under the state of mind A.

QE.D.

Proposition 9 claims that the set of market equilibria under the state of mind A when all
traders are pessimistic is equivalent to the set of fixed-price wholly quantity-constrained
equilibria. However, we must reiterate that these two market mechanisms work different-
ly.

5.3.2 The world dominated by the “short-side rule”

A fixed-price quantity-constrained model describes the world dominated by the “short-
side rule.” In the framework of a partial equilibrium of one good, the demand curve deter-
mines the quantity of trade when the price is above the equilibrium price, and the supply



curve determines the quantity of trade when the price is under the equilibrium price. To
describe such a world, we need to define the sides of a market.

Definition 5.4
The sum of excess demands without quantity constraints of good h is denoted by th
=5.,M
(@) If z,¥ » 2, > 0, then trader i is on the “long-side” of market h.
(b) If z,¥ » 2, < 0, then trader i is on the “short-side” of market h.

If the sign of trader i’s excess demand without quantity constraints of good h is the
same as that of market excess demands without quantity constraints, then he is on the
long-side of the market. If the signs are opposite, then trader i is on the short-side of the
market. A fixed-price quantity-constrained model claims that a trader on the short-side
of the market is free from quantity constraints and can trade as much as his utility-
maximizing excess demand. However, a trader on the long-side of the market is quantity-
constrained.

If we assume that quantity signals are the major determinants of the state of mind,
then we show that a market equilibrium under the state of mind A can be considered as a
state in the world dominated by the short-side rule.

Assumption (4) (quantity signals and the state of mind)
Assume that the following state of mind dominates all commodity markets,h = 1, ---,
¢ —1:
(a) If traderiis on the long-side of market h, then he is pessimistic, that is /\hi = 1.
(b) If trader i is on the short-side of market h, then he is optimistic, that is ,' > 1.

With this assumption, we obtain the following proposition.

Proposition 10
Assume Assumption (4). If in a market equilibrium (p*, (2*)) under the state of mind A
traderiis on the short-side of all commodity markets, then Z,f* = thi forh=1,--, ¢ —1.
Proof
We show this by contradiction. Suppose that there is trader i who is on the short-
side of market h and 0 < z/* < z,". Then by Statement (1) of Proposition 3 we have
2,* =— Y, . z,**. By Assumption (4), the trader is optimistic so that z,* = — ¥, » z,"*
<=z, = 2N Thenz ' =—21,%, .2, eV () ={ZeZlp-2 =02 =z
<z, ,h# ¢}andz* = ' (s). It follows that v' (z/*) > v' (z/). However, be-
cause z," € TV (s), v' () < v' (z,") and 2 € [z z,"']. This contradicts the qua-
si-concavity of a utility function. Thus, there is no trader who is on the short-side of
the market when 0 < zé* < thi holds. Similarly, we can show that there is no trader on
the short-side when 0 > z* > z,"' holds. Hence, in any commodity market short-side
z/* = 2z, holds for any trader on the short-side of the market.
QED.
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Proposition 10 claims that every trader on the short-side of a market is not quantity-
constrained if the exchange of quantity signals leads traders to the state of mind so as to
satisfy Assumption (4). Many traders on the long-side of a market are quantity- con-
strained. Assumption (4) presumes that every trader learns correctly the whole market
situation through quantity signals and he is under his state of mind based on what he has
learned. For traders to have such rational expectations, there must be two processes: one
from quantity signals to the state of a market, and one from the state of a market to the
state of mind. In the world dominated by the short-side rule, the workings of these two
processes should be included in the mechanism. To show that such a mechanism works,
we need a model with these two processes and need to show the existence of a market equi-
librium. In this paper, we presume that the state of mind is formed based on past experi-
ences and is independent of the current exchange of quantity signals. Indeed this is one
difference between the market mechanism of fixed-price quantity-constrained models and
the mechanism under consideration in this paper. There is a much larger difference be-
tween these two mechanisms, which we consider in the next section. We will see that the
world never appears in a fixed-price quantity-constrained model.

5.4 Gray world: an amalgam of optimistic, pessimistic, and extremely
pessimistic traders

Up to this point, we have presumed a drastic situation in which all traders are under
identical states of mind for all goods although each trader may have different trade experi-
ences in the past. It is important to learn how differently our mechanism could perform.
Indeed we know that in one case our mechanism behaves in exactly the same way as the
Walrasian mechanism and in the other case it behaves like a fixed-price quantity- con-
strained economy. However, we also know that the real world always looks gray. As seen
above, each trader must have a different trade experience; hence it is not strange that trad-
ers on the same side of a market may be under different states of mind. In particular, after
an extraordinary incident or at the time when so many things are happening, traders’
states of mind must be a mixture of optimism, pessimism, and extreme pessimism even if
they may be in the same kind of state of mind at the end. In this section, we examine what

will happen if traders’ states of mind are mixed.

Proposition 11
(1) If in a market equilibrium (p*, (%)) under the state of mind 2 trader i is extremely
pessimistic for good h, thatis, 0 = Ahi < 1, then zhi* =
(2) If in a market equilibrium (p*, (z*)) under the state of mind A trader i is pessimistic
for good h and the Walrasian aggregate excess demand for good h at the price vec-
tor p* is not zero, that is, z," (p*) # 0, then there exists at least one trader j who is
quantity-constrained in the market equilibrium.
Proof
Statement (1) is just the restatement of statement (1) of Proposition 6.
To show statement (2), we note that there is at least one trader j such that z,”* (p*)
+ 27 (p*) due to the assumption z," (p*) # z,* (p*) = 0. For this trader j, there exists



Z, which is sufficiently close to 7%, zjeﬁNj (¢ (—h) = {ZeZ p* Z=0, zkj_ < ij < zkjf,
k#h, ¢} and v’ (z) > v} (2%). Thus, trader j is quantity-constrained in trading good h.

QE.D.

Statement (1) of Proposition 11 is the restatement of statement (1) of Proposition 6.
Statement (2) of Proposition 11 is the restricted version of statement (2) of Proposition 7 to
one commodity market. Statements (1), (3) and (4) of Proposition 7 cannot be restricted
to one commodity market. Keeping the trades of other goods, if the amount of trade of one
commodity is changed, then a budget constraint is not satisfied and the resulting allocation
with a given price vector cannot be a market equilibrium.

Through Proposition 11, we consider the gray world in which traders are under a vari-
ety of states of mind and the market economy is divided by separate markets. We need the
following notations. The set of whole tradersis N = {1,--*,n}. N9is the set of extremely op-
timistic and optimistic traders in all markets. N is the set of traders extremely pessimistic
in trading all goods, and the set of traders pessimistic in all markets is NF. Then, N =
NOUNEPPUNP. Here, we note that any product set of these subsets is empty.

We consider a market economy that consists of sub-economies dominated by different
states of mind. We denote economies by the set of traders as follows: E (N), E (N9, E
(NEP), E (NP). The market equilibrium under the state of mind A for these economies
should be denoted by [(p* z*) ;E (N)], [(p* z*) ;E (N9, [(p* %) ;E (N*D)], [(p* 2" ;
E (N®)]. By Propositions 4 and 5, a market equilibrium under the state of mind A for E (N°)
is exactly the same as a Walrasian equilibrium. That is, we denote [(p* z*) ; E (N9)] by
[PV, zV) ; E (N®)]. Similarly we denote equilibrium price vectors by [p E (N)], [p* E
(N9, [p%E (N*)], [p5E (ND], [p™; E (N ], and equilibrium allocations by [z%E (N) ],
[z%E (ND], [z5E (N*P)], [z E (ND], [ZV;E (N®)]. Using these notations, we describe
a divided market economy as follows.

Proposition 12
In an economy E (N = NOUN®), a market equilibrium [(p* z*) ; E (N) ] under the
state of mind A consists of the Walrasian price vector [p"; E (N°)] and the combina-
tion of allocations, that is, the Walrasian allocation [z": E (N®)] in E (N°) and the triv-
ial allocation [z* E (N*)] = [(0); E(N*P)] in E (N*"). That is, [(p*, z) ; E (N)] =
([pY;E (N9, {[zYE N9, [(0);E (N*MH D).

Proof

We show statement (1). By Propositions 4 and 5, it is apparent that there exists a
market equilibrium under the state of mind A in an economy E (N9, and it coincides
with Walrasian equilibrium. By statement (2) of Proposition 6, a market equilibrium
[(p* 29 ; E (N*)] in an economy E (NFP) is the trivial market equilibrium. Note that
this claim is valid regardless of a market equilibrium price vector. Thus, there exist
market equilibria [(p™, z"); E (N9] and ([pV; E (N9, [z E (N*P)]) = ([p™; E
(N7, (0)) in economies E (N®) and E (NFP) and the equilibrium price vector is in
common. It remains to show that the combination of ([p"; E (N®)], {[z": E (N9],
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[(0); E (N*")]}) satisfies the equilibrium conditions in the whole economy E (N =
NOUN®P).

Condition (ii) of a market equilibrium under the state of mind A requires that z* =
YienZz* = 0and p* + z* = 0 hold in the economy E (N). In the economy E (N°), [z* E
N =222V =0,pV « 2V =pV e [25E (N®)] = 0,and in the economy E (N*") [z*;
EN)] =5 2" =0,p" ez =p"V « [z5E (N*")] = 0. Thus, it is clear that z* =
Tienz* =Xz N Z2* = 0and pt ezt = pF e X0z Pt ey 2% = 0.

To show that condition (i) of a market equilibrium under the state of mind 2 is sat-
isfied by ([p"; E (N1, {[zV; E (N9, [(0) : E (N®*F)]}), it is enough to show that quan-
tity constraints in the partial economies E (N®) and E (N*Y) remain valid in the whole
economy E (N). In the economy E (N°), no trader is quantity-constrained, and in the
economy E (NEP), every trader has just a trivial allocation regardless of quantity sig-
nals. Thus, the allocation consists of [z* E (N°)], and [z E (N*)] is a market equi-

librium allocation in the economy E (N).

Proposition 12 claims that in an economy which consists of two sub-economies, E (N
and E (N*P), we have just one market equilibrium, in which agents in E (N°) trade actively
in the market and agents in E (N®P) exit from the market. T hey are completely divided.

Corollary to Proposition 12

In an economy E (N = NOUNFPUND), [(p*,z9);E N)] = ([pV;E N9, {[zV;E (ND],
[(0); E (N®)], [z5 E (ND)]}) is a market equilibrium [(p*, z*) ; E (N) ] under the state
of mind A, where [(p*, z*) ;E (N\)] = ([p";E (N9, {[z"; E (ND)], [(0) ; E (N*)], [
E (N")1}) consists of the Walrasian price vector [p"; E (N®)] and the combination of
allocations, that is, a fixed-price quantity-constrained market equilibrium allocation
[z E (N)] under the price vector [p": E (N®)] in addition to the Walrasian allocation
2", E (N®] in E (N°) and the trivial allocation [z E (N*)] = [(0) ; E (N*")] in E
(N™D).

Proof

As seen in the proof of Proposition 12, ([pV; E (N9, [zV; E (N9)]) and ([pV;
E (N9, [(0); E (N*P)]) are market equilibria under the state of mind A in the econo-
mies E (N®) and E (N®), respectively. We note that in the economy E (NY), there ex-
ist a variety of and a continuum of market equilibrium allocations, including a trivial
one. Thus, ([pV; E (N9, {[z™: E (N9, [(0); E (NED)], [(0);: E (ND)]}) is a market
equilibrium [(p* z*) ; E (N) ] under the state of mind A. Furthermore, we have a fixed-
price quantity constraint market equilibrium allocation [z* E (N*)] under the price
vector [p™: E (N®)]. By statement (2) in Proposition 9, any ([p"; E (N®)], [z E (ND) 1)
is a market equilibrium under the state of mind A in the economy E (N*), where ZieNP
z* = 0 holds.

It remains to show that ([p™; E (N1, {[z"; E (N9)], [(0) ; E (N*D)], [z% E (NDI})
satisfies the conditions of a market equilibrium under the state of mind A in the econo-
myE (N).



As for condition (ii) of a market equilibrium, in the sub-economy E (N°) we have
[z5E (N =%’z =0and pV « 2" =p" « [z E (N)] =0, in the sub-economy
E (N*") we have [z E (N*)] =3, *Fz*=0and p"V -2z*=p" - [z5EN*] =,
and in the sub-economy E (N") we have [ z5E (N")] = 3, . 2* = 0,p" » z2* = p" » [z%E
(NP)] = 0. Ttfollows that [z E (N)J = [z5E (N + [25E (N*)] + [z5E (ND)] =
Oandp" « [z5E ()] =p" + [z5E (ND] + p" « [25E (N*)] + p"¥ « [z5E (ND] =0.

To show that ([p"; E (N9 ], {[z"; E (N9)], [(0); E (N*D)], [z% E (N")]}) satisfies
condition (i) of a market equilibrium, it is enough to show that quantity constraints in
the partial economies E (N°), E (N") and E (N*") remain valid in the whole economy
E (N). However, by statement (1) of Proposition 3, [z% E (N®)] = 0, [z5 E (N*)] = 0,
and [z*% E (N?)] = 0 in their sub-economies. Hence, the quantity constraints deter-
mined by equilibrium quantity signals in these sub-economies remain the same in the
whole economy E (N). Thus, the trading opportunity each trader faces is the same and
he maximizes his utility subject to his trading opportunity. The allocation ([z*;
E N9, [z E (NEDT, [z E (ND)]) is utility-maximizing allocation in the whole econ-
omy E (N). This concludes the proof of condition (i). Thus, ([p"; E (N9, {[z";
E (N9, [(0):E (N, [z E (NP)]}) is a market equilibrium [(p*, z*) ; E (N) ] under
the state of mind A.

Q.E.D.

Corollary to Proposition 12 describes the world as follows. The market economy could
be divided into sub-economies of these groups of traders: optimistic traders, pessimistic
traders, and extremely pessimistic traders. Only in the sub-economy E (N©) of optimistic
traders, the prices are fully flexible and the resulting allocation [z"; E (N®)] in the
sub-economy E (N°) is optimal among optimistic traders. Because the prices [p"; E (N®)]
are in common, pessimistic traders take the prices as given, trade subject to quantity-con-
strained trading opportunity, and have the allocation [z*; E (ND1. Furthermore, traders in
the sub-economy E (NFP) lose incentive to trade, trade nothing, and has the allocation [(0) ;
E (N*)]. In the divided market economy shown in Proposition 12 and its corollary, the
flexible prices do not make it possible for a whole economy to utilize available resources
and improve the economic welfare.

The world shown in Proposition 12 or its corollary is indeed an extreme one. A more
probable world is as follows. A trader is optimistic and an almost-perfect competitor in
trading most goods. However, he has experienced irretrievable failures in the past and can-
not be positive in trading some goods. It is easy to find examples of such irrevocable fail-
ures in our daily life. Expecting a large demand wave, a retail merchant may have had a
huge inventory of some consumer goods. Inexperienced workers or workers with outdated
skills may have failed to find employment repeatedly, lost the incentive to continue job
hunting, and exited from the labor market. In a financial market, many inexperienced in-
vestors invest large amounts of money in risky assets at the time of a bubble or a big boom,
end up having huge debts, and then decide not to invest anymore. At the time of huge
changes, a market economy produces failures like these so many that they are widespread
and known universally.
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Now, we may call such a world a “weakly gray world” where every trader is pessimis-
tic or extremely pessimistic in trading some goods, but there are some optimistic traders
for all goods. In such an economy, there is a potential malfunction in the price adjustment
mechanism. A trader, who is pessimistic or extremely pessimistic and are quantity- con-
strained in some goods, may be even more positive in trading the other goods. From the
viewpoint of optimal utilization of resources, the market mechanism fails to play the role in
proportion as the color of the world turns gray or black.

6. Policy implications

Assuming that the Walrasian mechanism works, we start from the fundamental theo-
rem of welfare economics when we consider economic policies. Under certain combina-
tions of economic environments and economic systems, a perfect competitive market econ-
omy realizes a Pareto optimal resource allocation. Consequently, the theorem claims that if
we live in a market economy with such a combination of an economic environment, an eco-
nomic system, and the market structure, the market economy assures us of our best eco-
nomic welfare. This implies that if any conditions concerning an economic environment,
an economic system, and the market structure are different from the required conditions,
then market failures occur. And we need some policies. In this paper, we claim that the
state of mind can be another factor of market failures.

As seen in Section 5, only if every trader is optimistic or extremely optimistic for all
goods, our mechanism will work as if it is the Walrasian mechanism. If any trader is pessi-
mistic or extremely pessimistic in trading any goods, then the price adjustment mechanism
deteriorates into malfunctions. In a situation described in Proposition 11 or 12, the prices
are not responsive to either the whole traders in some markets or some group of traders in
the whole economy, so that the price adjustment mechanism develops a malfunction, and
there is room to improve with some policies. At the end of Section 5, we mentioned “poten-
tial malfunctions” in a gray world, which is like a lifestyle illness. By correcting such mal-
functions, economic welfare improves.

Then what kind of policies will correct malfunctions of the price adjustment mecha-
nism that we have considered in this paper? There are at least three kinds of policies. The
most important policy is “primary education,” which helps anyone develop the ability to
continue being a sound trader even during a period of huge changes. We must know that
we face various risks such as a wave of technical innovations, a change in population struc-
ture, investment fluctuation of houses and production equipment, demand waves by a
fashion, advertisement, and political changes including wars. We ought to realize that we
need some preparation for these risks. Without such preparation, a trader may fail and ob-
tain a critical damage. Education of history in a broad sense, in particular education of eco-
nomic history, is the core of primary education here. A new technology creates a sudden
boom. A boom may become a bubble. Any boom ends, and any bubble collapses. This sim-
ple fact is well-known. However, people still go wild at the time of a boom or a bubble and
some always experience huge damage. In this sense, we have to keep learning from such
incidents as long as we live.



The second kind of policy is “technical education,” which assures traders of not failing
in trading™. In consumer good markets, it is highly probable that there is a huge difference
in the quality and quantity of information of goods, and in bargaining power between con-
sumers and business. To avoid buying a good of poor quality or being the victim of a
fraud, a consumer must examine the quality of goods and use a cooling-off period, for ex-
ample. To protect consumers from bad contracts and unethical business practice, consum-
er education may help consumers develop self-reliance. In a labor market, a worker should
know that each step in his career development requires a different skill. Without a knowl-
edge of what skills are needed when, a worker is unprepared in the labor market. Career
education should help a worker in being self-reliant socially and professionally and in hav-
ing the necessary fundamentals to develop his career”. In a financial market, an investor
should learn the characteristics of financial commodities and how to take steps of risk dis-
persion through financial and investor education'®. During periods in which the market en-
vironments are stable, parents could teach their children simple aspects of market trading.
However, today, things change so drastically and rapidly not only in a financial market
and a labor market but also in a consumer goods market. In any market, failure in market
trading is inevitable without the technical education mentioned here. The above men-
tioned primary education and technical education reduce the chances of traders’ failures,
which make them pessimistic in market trading.

The third kind of policy is “encouragement.” Anyone who has failed needs encourage-
ment to stand up again. For obvious malfunctions as shown in Propositions 11 and 12, he
may be helped by government intervention, including government assistance by public
funds. If malfunctions affect the whole market economy, we need a Keynesian countercy-

14 We take up consumer education, career education and investor education as examples of technical
education mentioned here. As for consumer education, through the period of rapid economic
growth in Japan (late 1950-1960s), the necessity of consumer education has been recognized. Pro-
viding consumer education and promoting public relations for consumer protection became a ba-
sic consumer protection measure. In 1968, the Basic Consumer Protection Act was enacted. How-
ever, a number of government agencies and departments worked for consumer education on a
section-by-section basis. Since the beginning of the 21st century, a “safe and secure market” or a
“market with quality” had been called for. The Basic Consumer Protection Act was renamed the
Basic Consumer Act and was enacted in 2004. Furthermore, a number of consumer agencies and
departments in administration were integrated into the Consumer Agency in 2009. Now, consumer
education has been provided as a part of school education. Various campaigns for enlightenment
have been conducted, particularly in May, which is the so-called the “consumer month.” Since
1990, the National Institute on Consumer Education has been working on promoting consumer ed-
ucation as a specialty. However, the White Paper on the National Lifestyle 2008 evaluated that ef-
forts so far have not achieved that much. Other technical education options such as career educa-
tion and investor education are also a part of school education. Various governmental agencies
and departments are working toward enlightenment activities.

15 The Association for Technical and Career Education defines the terms of vocational (or job) edu-
cation and career education as follows: Vocational education is one that cultivates the knowledge,
skills, abilities, and attitude required to follow a certain or specific job. Career education is one
that aims to let each person be self-reliant socially and professionally, cultivates the required fun-
damentals of abilities and attitude, and promotes career development.

16 Japan Securities Dealers Association has been playing a major role to promote investor education
in Japan.
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clical measure, which is government intervention including monetary and fiscal policies. It
should be taken for a long enough period to change traders’ states of mind, but not for long
enough to cause moral hazard. Failures in price adjustment may be the largest market fail-
ure; hence we should not hesitate to implement any government intervention to alleviate
the situation.

This last kind of policy reflects Samuelson’s neoclassical synthesis. That is, the price
adjustment mechanism does not work so well in the short run that recession may take
place. If we get rid of the GDP gap using monetary and fiscal policies and traders’ states of
mind improve, then the price adjustment mechanism would recover from malfunctions. In
the long run, the price adjustment mechanism ensures a market economy on the path of
economic growth.

7. Conclusion

This paper has examined the price adjustment mechanism, that is the working of a
market economy under perfect competition. One of requirements of the concept “perfect
competition” is an agent to be a price-taker. First, an agent is an “atomic existence,” which
is small relative to the whole economy; hence he is not capable of manipulating the prices.
Second, an agent has a horizontal subjective demand curve and a limitless trading opportu-
nity at the going prices. In the beginning of this paper, we stressed that these two require-
ments are different and independent.

A limitless trading opportunity is a belief that an agent can trade limitless amount or
more than his capability of trading. Such a belief should be supported by firm confidence
in market trading. We consider the temporary equilibrium framework in this paper to ex-
amine consequences of the fact that there are occasions when a market economy faces a
huge change. Such radical changes in a market economy inevitably cause successes and
failures to traders. A successor gains huge profits and firm confidence. A loser from the
same change must meet with gigantic losses and discouragement. A dis-hearted trader
cannot be optimistic enough to believe that his trading opportunity should be limitless. A
pessimistic trader must think that he can trade no more than the amount offered now. An
extremely pessimistic trader may believe that he can trade less than the current offer.

In a market economy in which an atomic existence has a variety of states of mind,
either the Walrasian or a quantity-constrained mechanism works. That is, passive trading
by a pessimistic trader leads the price adjustment mechanism embodied by an auctioneer
to a malfunction, because extremely pessimistic traders will exit from market trading, and
pessimistic traders see the remaining demand as his trading opportunity. As the numbers
of these traders increases, the market trading shrinks, that is, the quantity signals become
smaller in the absolute value. The price signals based on these quantity signals cannot be
an invisible hand, which is supposed to lead a whole market economy to no waste use of
economic resources. This is the market failure in this paper.

We need some kinds of policy to remedy a market failure. The market failure exam-
ined in this paper is caused by a heavy failure in market trading and resulting discourage-
ment. Consequently, we propose three steps of policy. First, we should provide traders by



primary education to be prepared in a market economy. Second, we should train traders to
be successful in market trading. And finally, government intervention should support dis-
couraged traders. Malfunctions of the price adjustment mechanism are the most funda-
mental market failure; hence a variety of measures should be taken.

We must stress the market failure discussed in this paper is to provide a microfounda-
tion of macroeconomics. Today, the mainstream economists discuss microfoundations of
macroeconomics in the framework of the Walrasian mechanism. However, as we point out,
a Walrasian market economy is a special case in which there are only optimistic traders
who have firm confidence in market trading. In a changeful world, there are always some
traders who fail in market trading and get dis-hearted. Some countercyclical measures by
fiscal and monetary policies are necessary at least temporarily. By realizing a temporary
boom, pessimistic traders will recover confidence in market trading. That will remedy the
malfunction of the price adjustment mechanism. If the price adjustment mechanism is re-
stored, then the market economy will be on its path of economic growth.

Finally, we point out the subjects we left. Although we have shown that pessimistic
states of mind should cause a malfunction of the price adjustment, we did not describe how
the malfunction occurs. In the case in which a trader is either pessimistic or extremely pes-
simistic in trading some goods, there must be some spill-over effect that is resulting de-
mand and supply of the other goods caused by unfilled demand and supply of the good in
question. The spill-over effect distorts price adjustment in the Walrasian mechanism. It is
very important to know how this distortion takes place. The study on this point will be an
assignment for the future.

Another issue we left in this paper is a stability analysis. In this paper, we suppose that
a trading opportunity is limited by upper and lower bounds as in the fixed-price quantity
constraint models. There are necessarily kinks, that are in the way of a full stability analy-
sis in the framework of a differential equation system. It is very important to know wheth-
er a market equilibrium is stable if not only price adjustment but also quantity adjustment
works. To discuss the point, we need to construct a model in which there is no kink point
in a trading opportunity function. This will be another assignment for the future.

The last assignment we left is to draw macroeconomic implications of this model. Be-
cause our model is stimulated by the studies of microeconomic foundations of macroeco-
nomics, it is interesting to know how the market mechanism in this paper works in a mac-
roeconomic framework. We have shown that there is a situation, in which the price
adjustment mechanism works in some sectors of an economy and in the other sectors the
price adjustment mechanism does not work but the quantity adjustment mechanism
works. A macroeconomic model of such economy is new and interesting, because new clas-
sical macroeconomic models consider the price adjustment only and in fixed-price quanti-
ty-constrained models the price adjustment halts for some reasons. However, it is difficult
to consider the distribution of states of mind in a macroeconomic framework, in which
there are a representative consumer, a representative producer, and a government. We
must find a proxy variable of the distribution of states of mind and explore macroeconomic
implications. Again, this is an assignment for the future.
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