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How important is monopolistic competition to an understanding of the effects of
aggregate demand on output? We ask the question at three levels. Can monopolis-
tic competition, by itself, explain why aggregate demand movements affect output?
Can it, together with other imperfections, generate effects of aggregate demand in
a way that perfect competition cannot? If so, can it give an accurate account of the
response of the economy to aggregate demand movements? The answers are no,

yes, and yes.

Monopolistic competition provides a con-
venient conceptual framework in which to
think about price decisions, and appears to
describe many markets more accurately than
perfect competition. But, how important is
monopolistic competition for macroeconom-
ics? In particular, how important is monopo-
listic competition to an understanding of the
effects of aggregate demand on economic
activity? This is the question we analyze in
this paper.

One can ask the question at three levels.
First, using perfect competition as a bench-
mark, can monopolistic competition, by
itself, explain why aggregate demand move-
ments affect output? Second, can monopolis-
tic competition, together with some other
imperfection, generate effects of aggregate
demand in a way that perfect competition
cannot? Third, taking as given that aggregate
demand movements affect output, can mo-
nopolistic competition give a more accurate
account of the response of the economy to
aggregate demand shocks? The paper ana-
lyzes these three questions in turn.
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Section I builds a simple general equi-
librium model, with goods, labor, and mon-
ey, and monopolistic competition in both the
goods and the labor markets. It then char-
acterizes the equilibrium. Section II char-
acterizes the inefficiency associated with mo-
nopolistic competition and shows that it is
associated with an aggregate demand exter-
nality. It shows that this externality cannot,
however, explain why pure aggregate de-
mand movements affect output. In particu-
lar, it cannot explain why changes in nomi-
nal money have real effects. The answer to
the first question is therefore negative. Sec-
tion III studies the effects of “menu costs”
when combined with monopolistic competi-
tion. It shows that small (second-order) costs
of changing prices may lead to large (first-
order) changes in output and welfare in re-
sponse to changes in nominal money. It
shows the close relation between this result
and the aggregate demand externality iden-
tified in Section II. The answer to the second
question is therefore positive. Section IV
takes as given that prices and wages do not
adjust to movements in nominal money, and
draws the implications of monopolistic com-
petition with fixed costs for the behavior of
output, productivity, profits, and entry by
new firms in response to fluctuations in ag-
gregate demand. These implications fit the
facts and our answer to the third question is
positive. We conclude by discussing how the
implications for entry may in turn help ex-
plain the lack of adjustment of prices and
wages.
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Our paper is closely related to three recent
strands of research, on general equilibrium
implications of monopolistic competition
(Oliver Hart, 1982, and Martin Weitzman,
1982, in particular), on “menu costs” or
“near rationality” (N. Gregory Mankiw,
1985, George Akerlof and Janet Yellen,
1985a, b) and on “coordination failures”
(Russell Cooper and Andrew John, 1985, in
particular). We shall point out specific rela-
tions as we proceed. Our intent is in part to
show their relation and macroeconomic im-
plications in the specific context of monopo-
listic competition.

I. A Model of Monopolistic Competition

In developing a model of monopolistic
competition, we make four main choices.
Because we want to focus on both wage and
price decisions, we construct a model with
both households and firms, with separate
labor and goods markets. Both labor and
goods markets are monopolistically competi-
tive. The assumption of monopolistic com-
petition in both sets of markets is made for
symmetry and transparence rather than for
realism. For some purposes, however, the
model that has both wage and price setters is
not the simplest, and we also occasionally
focus on a special case, that can be thought
of as an economy of household-firms, each
producing a differentiated good; in that case,
there is only one set of price setters and the
analysis is simplified.

The second choice follows from the need
to avoid Say’s Law, or the result that the
supply of goods produced by the monopolis-
tically competitive firms automatically gen-
erates its own demand. To avoid this, agents
must have the choice between these goods
and something else. In the standard macro-
economic model, the choice is between con-
sumption and savings. In other models of
monopolistic competition, the choice is be-
tween produced goods and a nonproduced
good (Hart, for example). Here, we shall
assume that the choice is between buying
goods and holding money. This is most sim-
ply and crudely achieved by having real
money balances in the utility function. Thus,
money plays the role of the nonproduced
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good and provides services.!*> Money is also
the numeraire, so that firms and workers
quote prices and wages in terms of money;
this plays no role in this and the next sec-
tion, but will become important in Section
IIL

The third choice is to make assumptions
about utility and technology that lead to
demand and pricing relations, which are as
close to traditional ones as possible, so as to
allow an easy comparison with standard
macroeconomic models. In effect, we follow
Avinash Dixit and Joseph Stiglitz (1977) in
adopting constant elasticity of substitution
specifications in utility and production.’
These specifications lead to log-linear de-
mand and pricing functions, and rule out
potentially important nonlinearities as well
as a potential source of multiple equilibria.*

Finally, the model is static and we leave
the potentially important dynamic implica-
tions of monopolistic competition to future
work.’

A. The Model

The economy is composed of m firms,
each producing a specific good that is an
imperfect substitute for the other goods, and
n consumer-workers, households for short,

1A Clower Constraint would lead to similar results.
Developing an explicitly intertemporal model to justify
why money is positively valued did not seem worth the
additional complexity in this context.

2There are, however, differences between money and
a standard nonproduced good that arise from the fact
that real, not nominal, money balances enter utility; we
shall point out these differences as we go along.

3The main alternative to product diversification a la
Dixit-Stiglitz, is geographic dispersion. This is the ap-
proach followed by Weitzman.

4Our assumptions imply a constant elasticity of de-
mand, and a constant markup of price over marginal
cost. Some recent work on the implications of imperfect
competition for macroeconomics has precisely focused
on why markups may not be constant, either because of
changes in elasticity of demand, or of changes in the
degree of collusion between firms. See, for example,
Stiglitz (1984), Julio Rotemberg and Garth Saloner
(1986), and Mark Bils (1985).

SKiyotaki (1985b) studies the implications of mo-
nopolistic competition for investment and the likelihood
of multiple equilibria.
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each of them selling a type of labor which is
an imperfect substitute for the other types.
As a result, each firm and each worker has
some monopoly power.® We now describe
the problem faced by each firm and each
household.

Firms are indexed by i, i=1,...,
firm / has the following technology:

m. Each

)

n (6/(c —1))(1/a)
— (o—1)/0)
-
J=

where Y, denotes the output of firm i. N,;
denotes the quantity of labor of type j used
in the production of output i. There are n
different types of labor, indexed j, j=
1,...,n. The production function is a CES
production function, with all inputs entering
symmetrically. Introducing fixed costs would
not affect the analysis of the first three sec-
tions where we assume the number of firms
to be fixed; we shall, for simplicity, intro-
duce them only in the last section where they
matter.

The two parameters characterizing the
technology are a and o. The parameter o is
the elasticity of substitution of inputs in
production. The parameter « is the inverse
of the degree of returns to scale; a—1 is the
elasticity of marginal cost with respect to
output, elasticity of marginal cost for short
in what follows. To guarantee the existence
of an equilibrium, we restrict o to be strictly
greater than unity, and « to be equal to or
greater than unity.

The firm maximizes profits. Nominal prof-
its for firm i are given by

n
(2) V,;=PY,— Y WN,
where P; denotes the nominal output price

®Since in equilibrium each labor supplier sells some
of his (her) labor to all firms, it is more appropriate to
think of labor suppliers as craft unions, or syndicates as
in Hart, rather than individual workers. However, since
we want to analyze labor supply and consumption
decisions simultaneously, we shall continue to refer to
labor suppliers as “consumer-workers” or ‘“households.”
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of firm i, and W, denotes the nominal wage
associated with labor type j. The firm maxi-
mizes (2) subject to the production function
(1). It takes as given nominal wages and the
prices of the other outputs. It also faces a
downward-sloping demand schedule for its
product, that will be derived below as a
result of utility maximization by households.
We assume that the number of firms is large
enough that taking other prices as given is
equivalent to taking the price level as given.

Households are indexed by j, j=1,...,n.
Household j supplies labor of type j. It
derives utility from leisure, consumption, and
real money balances. Its utility function is
given by

(3) U= (ma-0G) " (my/P) T N,

i=1

m (8/(60-1)
_ 6-1)/
where C = ( X cyv )

1 m 1/1-6)
and P= (— ZP}‘”) .
m

i=1

The first term in utility is a consumption
index (basket) that gives the eﬁ"ect of the
consumption of goods on utility. C;; denotes
the consumptlon of good i by household j,
and C; is a CES function of the C;;s. All
types of consumption goods enter utlhty
symmetrically. The parameter 8 is the elas-
ticity of substitution between goods in util-
ity. To guarantee existence of an equi-
librium, # is restricted to be greater than
unity. The constant in front of C, that de-
pends on § and on the number of products
m, is a convenient normalization with the
implication that an increase in the number
of products does not affect marginal utility
after optimization.

The second term gives the effect of real
money balances on utility. y is a parameter
between zero and one. Nominal money bal-
ances are deflated by the nominal price in-
dex associated with C;. We shall refer to P as
the price level.

The third term in utility gives the disutility
from work, N, is the amount of labor sup-
plied by household j. The term B —1 is the
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elasticity of marginal disutility of labor; 8 is
assumed to be equal to or greater than
unity.”?

Households maximize utility subject to a
budget constraint. Each household takes
prices and other wages as given. Again we
assume that n is large enough that taking
other wages as given is equivalent to taking
the nominal wage level as given. It also faces
a downward-sloping demand schedule for its
type of labor, which will be derived as the
result of profit maximization by firms. The
budget constraint is given by

m
(4) _le,.c,.j+M' WN,+ M, + Zl s
1= i=

where M. denotes the initial endowment of
money, and V;; is the share of profits of firm
i going to household J-

B. The Equilibrium

The derivation of the equilibrium is given
in the Appendix. The equilibrium can be
characterized by a relation between real mon-
ey balances and aggregate demand, a pair of
demand functions for goods and labor and by
a pair of price and wage rules.

The relation between real money balances
and real aggregate consumption expendi-
tures, which we shall call aggregate demand
for short, is given by

(5) Y=K(M/P)

where

(6)

P,C,j /P

=[5

||[V]s

"The assumption that utility is homogeneous of de-
gree one in consumption and real money balances, as
well as additively separable in consumption and real
money balances on the one hand, and leisure, on the
other, eliminates income effects on labor supply. Under
these assumptions, competitive labor supply would just
be a function of the real wage, using the price index
defined in the text. It also implies that utility is linear in
income and this facilitates welfare evaluations.

8For reasons that will be clear below, we exclude the
case where both « and B are equal to unity.
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and

m 1/1-6)
- ((1/m) 5 P) .

i=1

The demand functions for goods and labor
are given by

- K.Y(P/P)"’

m -t

i=1,....,m
(8) N= ;N,-,:KJ“(W,-/W)’

j=1,...,n

where the wage index W is given by
1 1/(1-o0)
(9) W=(; ZIWJ;_O) .
j=

The price and wage rules are given by

(10) (P,/P)=[(6/(8-1))K,

1/ + 6(a—1))
x(W/pP)Y* ]

i=1,....,m
(1) (w/w)=[(s/(s-1))K

1/1+0o(B—-1
« (P/W)Ye5-D] /(4 o(B-1)

j=1,....n

The letters K, K, K,, K,, and K, are
constants that depend on the parameters of
the technology and the utility function as
well as the number of firms and households.

We interpret these equations, starting with
the relation between real money balances
and aggregate demand. First-order condi-
tions for households imply that desired real
money balances are proportional to con-
sumption expenditures. Aggregating over
households and using the fact that, in equi-
librium, desired money is equal to actual
money gives equation (5).
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The demand for each type of good relative
to aggregate demand is a function of the
ratio of its nominal price to the nominal
price index, the price level, with elasticity
(— 6). The demand for labor by firms is a
derived demand for labor; it depends on the
demand for goods. The demand for each
type of labor is a function of the ratio of its
nominal wage to the nominal wage index,
with elasticity (— o).

We now consider the price rule. Given the
price level, each firm is a monopolist and
decides about its real (or relative) price P, /P.
An increase in the real wage (W/P) shifts
the marginal cost curve upward, leading to
an increase in the relative price. An increase
in aggregate demand shifts the demand curve
for each product upward; if the firm oper-
ates under decreasing returns, the marginal
cost curve is upward sloping and the relative
price increases. Under constant returns, the
shift in demand has no effect on the relative
price.

We finally consider the wage rule, equa-
tion (11). We can think of households as
solving their utility-maximization problem in
two steps. They first solve for the allocation
of their wealth, including labor income, be-
tween consumption of the different products
and real money balances. After this step, the
assumption that utility is linearly homoge-
neous in consumption and real money bal-
ances implies that utility is linear in wealth,
thus linear in labor income. The next step is
to solve for the level of labor supply and the
nominal wage. Given that utility is linear in
labor income, we can think of households as
monopolists maximizing the surplus from
supplying labor. Formally, if p denotes the
constant marginal utility of real wealth,
households solve in the second step:

max p (W, /P) N, — NF;
N,=KY(W,/W) °.

The real wage relevant for worker j is
W, /P, which we can write as the product
(W,/W)W/P). The demand for labor of
type j is a function of the relative wage
(W, /W) as well as of aggregate demand.
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An increase in the aggregate real wage
(W/P) leads household j to increase its
labor supply, thus to decrease its relative
wage (W, /W). An increase in aggregate de-
mand leads, if B is strictly greater than
unity, to an increase in the relative wage. If
B is equal to unity, if the marginal disutility
of labor is constant, workers supply more
labor at the same relative wage, in response
to an increase in aggregate demand.

C. Symmetric Equilibrium

Equilibrium and symmetry, both across
firms and across households, implies that all
relative prices and all relative wages must be
equal to unity. Thus, using P,= P for all i
and W;=W for all j, and substituting in
equations (10) and (11) gives

(12) (p/w)=(6/(6-1))K, Y"1,

(13) (W/P)=(0/(0 -1))K, YD

Equation (12), obtained from the individ-
ual price rules and the requirement that all
prices be the same, gives the price wage ratio
(P/W) as a function of output. If firms
operate under strictly decreasing returns, the
price wage ratio is an increasing function of
the level of output. Equivalently, the real
wage (W/P) consistent with firms’ behavior
is a decreasing function of output. We shall
refer to equation (12) as the “aggregate price
rule.”

Equation (13), obtained from the individ-
ual wage rules and the requirement that all
wages be the same, gives the real wage (W/P)
as a function of output. If 8 is strictly greater
than unity, that is, if workers have increasing
marginal disutility of work, an increase in
output, that leads to an increase in the
derived demand for labor, requires an in-
crease in the real wage. The real wage con-
sistent with households’ behavior is an in-
creasing function of output. We shall refer to
equation (13) as the “aggregate wage rule.”

Equations (12) and (13) give (W/P) and
Y. The value of (M/P) follows from (5).
The equilibrium is characterized graphically
in Figure 1. As (12) and (13) are log-linear,
we measure log(W/P) on the vertical axis
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wage rule

slope a (B-1)

slope —(a-1)

log (W/P)

price rule

log Y (=1log (M/P)+ constant)

FIGURE 1. THE MONOPOLISTICALLY COMPETITIVE
EQUILIBRIUM

and log(Y) (or log(M/P) as the two are
linearly related) on the horizontal axis. If a
and B are both strictly greater than unity,
the aggregate wage rule is upward sloping,
while the aggregate price rule is downward
sloping. The equilibrium determines the real
wage and output. Given output, we obtain
the equilibrium level of real money balances
and given nominal money, we finally obtain
the price level.

Figure 1 looks like the characterization of
equilibrium under perfect competition, with
an upward-sloping labor supply curve and a
downward-sloping labor demand. What is,
therefore, the effect of monopolistic competi-
tion? Before turning to that issue, we briefly
consider a special case of the model that will
be convenient later.

D. A Convenient Special Case

In the special case of the model where the
marginal utility of leisure is constant so that
B =1, the characterization of the equilibrium
is much simpler. The relation between real
money balance and aggregate demand is still
given by equation (5). But, from equation
(11) and symmetry, the real wage is con-
stant, so that the price rules are now given
by

(14) P,/P=k(MyPp)*D/Ar0@=D)

where k is an unimportant constant. Equa-
tions (5) and (14) characterize the equi-
librium. The symmetric equilibrium is identi-
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cal to that in Figure 1, except for the fact
that the aggregate wage rule is horizontal.
This special case is convenient as it allows
to concentrate on the interactions between
price setters rather than between both price
and wage setters. The assumption of con-
stant marginal utility of leisure is unattrac-
tive, but equations (5) and (14) admit an
alternative interpretation: they can also be
derived as the equations characterizing the
equilibrium of an economy with many
household-firms, each producing a differenti-
ated good with a constant returns technol-
ogy and increasing marginal disutility of
work, and deriving utility from the consump-
tion of all goods and money services.® Under
that interpretation, (a—1)) stands for the
elasticity of marginal utility of leisure,

II. Inefficiency and Externalities

A. Comparing Monopolistic Competition
and Perfect Competition

To characterize the inefficiency associated
with monopolistic competition, we first com-
pare the equilibrium to the competitive equi-
librium. The competitive equilibrium is
derived under the same assumptions about
tastes, technology, and the number of firms
and households, but assuming that each firm
(each household) takes its price (wage) as
given when deciding about its output (labor)

The competitive equilibrium is very simi-
lar to the monopolistically competitive one.
The demand functions for goods and labor
are still given by equations (7) and (8). The
price and wage rules are identical to equa-
tions (10) and (11), except for the absence of
0/(6 —1) in the price rules and the absence
of 0/(0 —1) in the wage rules (the K’s are
the same in both equilibria). The explanation
is simple. The term 6,/(6 —1) is the excess of
price over marginal cost, reflecting the de-
gree of monopoly power of firms in the
goods market; if firms act competitively,
price is instead equal to marginal cost. The
same explanation applies to households.

°Laurence Ball and David Romer (1987) derive the
equilibrium for such an economy.
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~
- competitive

- <\ wage rule

(labor supply)

log (W/P)

~ competitive
price rule

(labor demand)

log (o /(o -1))

log Y (=log(M/P)+ constant)

FIGURE 2. MONOPOLISTICALLY COMPETITIVE AND
COMPETITIVE EQUILIBRIA

Again, symmetry requires in equilibrium
all nominal and all wages to be the same;
this gives equations identical to (12) and
(13), but without the terms 6/(6 —1) and
o/(o —1). The price wage ratio consistent
with firms’ behavior is lower in the competi-
tive case by 6,/(6 —1) at any level of output;
the real wage consistent with household’s
behavior is lower in the competitive case by
/(0 —1) at any level of output. The mo-
nopolistically competitive and competitive
aggregate wage and price rules are drawn in
Figure 2. Point A’ gives the competitive
equilibrium; point A gives the monopolisti-
cally competitive equilibrium.

The equilibrium level of real money bal-
ances is lower in the monopolistic equi-
librium; the price level is higher. Employ-
ment and output are lower. What happens to
the real wage is ambiguous and depends on
the degrees of monopoly power in the goods
and the labor markets. If, for example, there
is monopolistic competition in the goods
market but perfect competition in the labor
market, then the real wage is unambiguously
lower under monopolistic competition.

Denoting by R the ratio of output in the
monopolistically competitive equilibrium to
output in the competitive equilibrium, R is
given by

o 6 <1

>

(a—l 0-1 )1/0’/31)

where R is an increasing function of ¢ and
6. The higher the elasticity of substitution
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between goods or between types of labor, the
closer is the economy to the competitive
equilibrium. R is an increasing function of «
and B. If a and B are both close to unity, R
is small: the existence of monopoly power in
either the goods or the labor markets can
have a large effect on equilibrium output.'”

B. Aggregate Demand Externalities

Under monopolistic competition, output
of monopolistically produced goods is too
low. We have shown above that this follows
from the existence of monopoly power in
price and wage setting. An alternative way
of thinking about it is that it follows from an
aggregate demand externality.

The argument is as follows. In the mo-
nopolistically competitive equilibrium, each
price (wage) setter has, given other prices, no
incentive to decrease its own price (wage)
and increase its output (labor). Suppose
however that all price setters decrease their
prices simultaneously; this increases real
money balances and aggregate demand. The
increase in output reduces the initial distor-
tion of underproduction and underemploy-
ment and increases social welfare.!!

We now make the argument more precise.
By the definition of a monopolistically com-
petitive equilibrium, no firm has an incentive
to decrease its price, and no worker has an
incentive to decrease its wage, given other
prices and wages. Consider now a propor-
tional decrease in all wages and all prices,
(dP;/P;) = (dW,/w;) <0, for all i and }j,

1Note that, as there are distortions in two sets of
interrelated markets, the economy is operating inside
its production frontier. This point is developed by
Rotemberg (1982).

"An alternative way of stating the argument is as
follows: If starting from the monopolistically competi-
tive equilibrium, a firm decreased its price, this would
lead to a small decrease in the price level and thus to a
small increase in aggregate demand. While the other
firms and households would benefit from this increase
in aggregate demand, the original firm cannot capture
all of these benefits and thus has no incentive to de-
crease its price. We have chosen to present the argu-
ment in the text to facilitate comparison with the argu-
ment of Section III.
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that leaves all relative prices unchanged but
decreases the price level.

Consider first the change in the real value
of firms.!> At a given level of output and
employment, the real value of each firm is
unchanged. The decrease in the price level,
however, increases real money balances and
aggregate demand. This in turn shifts out-
ward the demand curve faced by each firm
and increases profit: an increase in demand
at a given relative price increases profit as
price exceeds marginal cost. Thus, the real
value of each firm increases.

Consider then the effect of a proportional
reduction of prices and wages on the utility
of each household. Consider household ;.
We have seen that, once the household has
chosen the allocation of his wealth between
real money balances and consumption, we
can write its utility as

U=u(1,/P)- NP,

where p is the constant marginal utility of
real wealth and 7, is the total wealth of the
Jjth household. Using the budget constraint,
we can express utility as

U= [w(w,/P)N,~ Nf|

+p X V,/P+u(M/P).
i=1

Utility is the sum of three terms. The
second is profit income in terms of utility;
we have seen that each firm’s profit goes up
after an increase in aggregate demand. Thus,
this term increases. The first term is the
household’s surplus from supplying labor.
At a given level of employment N;, the pro-
portional change in wages and prices leaves
this term unchanged. But the increase in
aggregate demand and the implied derived
increase in employment implies that this term
increases: at a given real wage, an outward

2What happens to the real value of firms is obvi-
ously of no direct relevance for welfare. This step is
however required to characterize what happens to the
utility of households below.
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shift in the demand for labor increases util-
ity as the real wage initially exceeds the
marginal utility of leisure. The third term is
the real value of the money stock, which
increases with the fall in the price level.
Thus, utility unambiguously increases.!?

The aggregate demand externality implies
that underproduction is magnified through
macroeconomic interactions. Consider the
problem faced by an individual firm, with
upward-sloping marginal cost and down-
ward-sloping demand, taking as given other
prices and aggregate demand. Because the
marginal utility of wealth is constant under
our assumptions, we can measure welfare by
looking at the sum of consumers’ and pro-
ducers’ surplus. If the firm acted competi-
tively rather than as a monopolist, the price
would be lower and the surplus would be
larger. This is the familiar partial-equi-
librium effect. But here, in addition, if all
firms acted competitively and decreased their
prices, aggregate demand would be higher
and the demand curve facing each firm would
shift to the right and welfare would be fur-
ther increased. This is the additional general
equilibrium effect present here.

Identifying the inefficiency associated with
monopolistic competition as an aggregate
demand externality does not, however, imply
that movements in aggregate demand affect
output. Aggregate demand changes associ-
ated with changes in the demand elasticities
facing firms and workers will have real
effects, and these effects are likely to be
different under perfect and monopolistic
competition. These are not, however, the
effects we want to focus on. For that reason,

13Note that, if we were performing the same experi-
ment in the neighborhood not of the monopolistically
competitive but of the competitive equilibrium, the first
two terms would be equal to zero. The third, however,
would still be present. This is one of the implications of
our use of real money as the nonproduced good. If real
money enters utility, then the competitive equilibrium is
not Pareto optimal, as a small decrease in the price level
increases welfare. This inefficiency of the competitive
equilibrium disappears if money is replaced by a non-
produced good, while the aggregate demand externality
under monopolistic competition remains (see Kiyotaki,
1985a).
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we shall concentrate on changes in nominal
money. But then it is clear that, as equations
(12) and (13) are homogeneous of degree
zero in P, W, and M, nominal money is
neutral, affecting all nominal prices and
wages proportionately, and leaving output
and employment unchanged. Thus some-
thing else is needed to obtain real effects of
nominal money. We examine the effects of
costs of price setting in the next section.

III. Menu Costs and Real Effects of
Nominal Money

We now introduce small costs of setting
prices, small “menu” costs. Akerlof and
Yellen (1985a, b) and Mankiw have shown
how such small costs can lead to large wel-
fare effects in imperfectly competitive econo-
mies.!* We apply their argument to the
specific context of monopolistic competition,
derive welfare and output effects as explicit
functions of the underlying parameters, and
relate these effects to the externality iden-
tified earlier.

A. The Effects of Small Changes in
Nominal Money

We start by considering the effects of a
small change in nominal money, dM. The
intuitive argument is the following.

At the initial nominal prices and wages,
the change in nominal money leads to a
change in aggregate demand, thus to a change
in the demand facing each firm. If demand is
satisfied, the change in output implies in
turn a change in the derived demand for
labor, thus a change in the demand facing
each worker. Unless firms operate under
constant returns, each firm wants to change
its relative price. Unless workers have con-
stant marginal utility of leisure, each worker
wants to change his relative wage. The loss
in value to a firm which does not adjust its
relative price is, however, of second order;

YAkerlof and Yellen assume “near rationality” that
is equivalent to rationality subject to second-order costs
of taking decisions.
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the same is true of the utility of a worker
who does not adjust his relative wage. Thus
second-order menu costs may prevent firms
and workers from adjusting relative prices
and wages. The implication is that nominal
prices and nominal wages do not adjust to
the change in nominal money. The second
part of the argument is to show that the
change in real money balances has first-order
effects on welfare; we show that it is indeed
first order, and of the same sign as the
change in money. The argument has very
much the same structure as the aggregate
demand externality argument of the previous
section; this coincidence is not accidental
and we return to it below.

The first part is a direct application of the
envelope theorem. Consider firms first. Let
V. be the value of firm i. V; is a function of
P, as well as of P, W, and M (V,=
V.(P, P,W, M)). Let V;* be the maximized
value of firm i/, after maximization over P;
V.* =V, *(P,W, M). The envelope theorem
then says that

dV*/dM = 9V, /dM +(dV,/3P,)(dP,/dM )
=V, /oM.

To a first order, the effect of a change in
M on the value of the firm is the same
whether or not it adjusts its price optimally
in response to the change in M. Exactly the
same argument applies to the utility of the
household. Thus, second-order menu costs
(larger than the second-order loss in utility
or in value) will prevent each firm from
changing its price given other prices and
wages and each worker from changing its
wage given other prices and wages. The im-
plication is that all nominal prices and wages
remain unchanged, and that the increase in
nominal money implies a proportional in-
crease in real money balances.

What remains to be shown is that the
increase in real money balances has positive
first-order effects on welfare. However, we
have already shown in the previous section
that the increase in real money balances,
associated with the increase in aggregate de-
mand and employment, raises firms’ profits
and the households’ surpluses from supply-
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ing labor. Thus, it increases welfare in the
neighborhood of the monopolistically com-
petitive equilibrium.

There is clearly a close relation between
the aggregate demand externality and the
menu cost argument of this section. This re-
lation is most simply shown in the special
case where the marginal utility of leisure is
constant, where there are no menu costs in
wage setting and where we can concentrate
on the interactions between price setters only.
Equation (14), which gives the individual
price rules in the absence of menu costs, can
be rewritten as

(15) p/M
— k(P/M )@ D DI/ OG-

Figure 3 plots the price chosen by firm i
as a function of the price level, both as ratios
to nominal money. In the presence of mo-
nopoly power, the price rule has slope smaller
than one. We also draw iso-profit loci, giving
combinations of (P,/M) and (P/M) that
yield the same level of real profit for the
firm.!> The symmetric monopolistically com-
petitive equilibrium is given by the intersec-
tion of the price rule and the 45° line, point
E. Point A4 gives the highest real profit point
on the 45° line.

The aggregate demand externality argu-
ment can then be stated as follows. Consider
a small proportional decrease of prices, keep-
ing nominal money constant. The equi-
librium moves from point E to a point like
E’ along the 45° line. The profit of each firm
rises with the increase in aggregate demand.
However, in the absence of coordination, no
firm has an incentive to reduce prices away
from the equilibrium point E.

The menu cost argument considers instead
a small increase in nominal money. At the
initial set of prices, real money balances
would increase and the economy would move
from point E to a point like point E’. But,

"The figure assumes decreasing returns to scale.
Note also that, as firms take the price level as given
when choosing their own price, iso-profit loci are verti-
cal along the price rule.
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FIGURE 3. AGGREGATE DEMAND EXTERNALITIES
AND MENU COSTS

absent menu costs, each firm would find in
its interest to increase its price until the
economy had returned to point E. In the
presence of menu costs, however, these menu
costs, if large enough, can prevent this move-
ment back to E, so that the economy re-
mains at £’ and all firms end up with higher
real profits. (A similar argument, although
slightly more complicated, holds for the gen-
eral model. We shall not present it here.)

It is also important to note the specific role
played by money in this section. The pres-
ence of an aggregate demand externality does
not depend on the nature of the nonpro-
duced good, or on the nature of the
numeraire. The results of this section depend
on money being the nonproduced good and
the numeraire. That money is the numeraire
implies that, given menu costs, unchanged
prices and wages mean unchanged nominal
prices and wages. That money is the nonpro-
duced goods implies that, as the government
can vary the amount of nominal money, it
can, if nominal prices and wages do not
adjust, change the amount of real money
balances, the real quantity of the nonpro-
duced good.

B. The Effects of Larger Changes in
Nominal Money

For larger changes in money, the private
opportunity costs of not adjusting prices in
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response to the change in money (private
costs, for short) are no longer negligible and
depend on the parameters of the model. We
now investigate this dependence.

The private costs faced by a firm depends
on the size of the demand shifts as well as on
the two parameters a and 6. As we have
seen, these costs are of second order in re-
sponse to a change in aggregate demand,
thus roughly proportional to the square of
the change in aggregate demand. More pre-
cisely, define L(A;a,f) to be the private
opportunity cost to a firm expressed as a
proportion of initial revenues, associated
with not adjusting its price in response to a
change of 100A% in aggregate demand, when
all other firms and households keep their
prices and wages unchanged. Then, by sim-
ple computation, we get

L(A;a,0) = {[(«=1)*(8-1)]

/[2(1+6(a—1))] J A2 +0(42),

where 0(A?) is of third order.

The closer a is to one, that is, the closer to
constant returns to scale, the smaller the
private cost. In the limit, if « is equal to one,
then private costs of not adjusting prices are
equal to zero as the optimal response of a
monopolist to a multiplicative shift in iso-
elastic demand under constant marginal cost
is to leave the price unchanged. Thus private
costs are an increasing function of a. They
are also an increasing function of 8; the
higher the elasticity of demand with respect
to price, the higher the private costs of not
adjusting prices.

Exactly the same analysis applies to
workers. The two important parameters for
them are B and o. If we define the function
L in the same way as above, the private
opportunity cost to a worker (measured in
terms of consumption and expressed as a
proportion of initial consumption), associ-
ated with not adjusting the wage in response
to a change of 100A% in aggregate demand,
when all other firms and households keep
their prices and wages unchanged, is given
by

[(6-1)/6a] L((1+A)*—1;8,0),
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where (8 —1)/0a is the initial share of wage
income in GNP.

If B is close to unity, that is, if the elas-
ticity of the marginal disutility of labor is
close to unity, private costs of not adjusting
wages are small; in the limit, if marginal
disutility of labor is constant, private costs
are equal to zero. If ¢ is very large, if
different types of labor are close substitutes,
private costs of not adjusting wages are high.

Table 1, Part a, gives the size of menu
costs as a proportion of the firm’s revenues
(GNP produced by the firm) that are just
sufficient to prevent a firm from adjusting its
price in response to a change in demand;
Table 1, Part b, gives the size of menu costs
as a proportion of initial consumption (GNP
consumed by the worker) that are just suffi-
cient to prevent a worker from adjusting his
(her) wage.

Thus, given the unit elasticity of aggregate
demand with respect to real money balances
and the assumption that all other prices have
not changed, Part a of Table 1 gives the
private costs associated with not changing
prices in the face of 5 and 10 percent changes
in demand to the firm. The main conclusion
is that very small menu costs, say less than
.08 percent of revenues, may be sufficient to
prevent adjustment of prices. Results are
qualitatively similar for workers. Part b of
Table 1 gives the private costs of not chang-
ing wages in response to changes of +5 and
+10 percent in the demand for goods. It
assumes that a is equal to 1.1, so that changes
in the derived demand for labor are of 5.5
and 11 percent approximately. We expect 8
to be higher than a so that Part b of Table 1
looks at values of 8 between 1.2 and 1.6. For
values of B close to unity, required menu
costs are again very small; as B increases
however, required menu costs become non-
negligible: for $=1.6 and a 11 percent
change in demand, they reach .45 percent of
initial consumption, a number which is no
longer negligible.

The more relevant comparison, however,
at least from the point of view of welfare, is
between private costs and welfare effects,
that is, the change in utility resulting from
the changes in output, employment, and real
money that are implied by a change in nomi-
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TABLE 1— CHANGE IN AGGREGATE DEMAND AND MENU COSTS

(a): Loss in value to a firm from not
adjusting prices (as a proportion

(b): Loss in utility (in terms of consumption)
to a worker from not adjusting wages (as

of initial revenues)?® a proportion of initial consumption)®®
M, /M, = M, /M, =
a (4 1.05 1.10 B l 1.05 1.10
1.0 5 .000 .000 1.2 5 .025 .100
1.1 S .003 013 14 5 .066 .265
1.1 2 .001 .004 14 2 027 A11
20 .008 .031 20 105 418
13 5 018 071 1.6 5 112 451
Note: M, is the initial level of nominal money, M, the level after the change.
4 Shown in percent.
b =5 a=1.1.
TABLE 2—MENU CoOSTS AND WELFARE EFFECTS
M, /M, =1.05 M,/M,=1.10
Menu Welfare Menu Welfare
« B Costs? Effects? Ratio Costs® Effects® Ratio
1.1 12 .03 1.79 60 11 3.54 32
(=0=5) 14 .07 1.83 26 .28 3.60 13
1.6 11 191 17 46 3.72 8
1.2 12 .04 1.82 45 15 3.57 24
14 .08 1.87 24 .33 3.67 11
1.6 13 1.98 15 .53 3.85 7
1.1 1.2 .03 .94 31 A1 1.86 17
(0 =0=10) 14 .06 1.02 17 23 1.93 8
‘ 1.6 .09 1.11 12 36 2.05 6
12 12 .04 .99 25 .16 1.87 12
1.4 .07 1.07 16 29 2.01 7
1.6 11 1.27 12 44 224 5

4Shown in percent.

nal money at given prices and wages. Welfare
effects depend on the size of the change in
nominal money as well as on the parameters
a, B, 6, and o; the dependence is a complex
one and we shall not analyze it here in
detail. Table 2 gives numerical examples. It
gives the required menu costs and welfare
effects associated with two different changes
in nominal money, 5 and 10 percent, and
different values of the structural parameters.

For each of the two changes in money, the
first column gives the minimum value of
menu costs, expressed as a proportion of
GNP, that prevents adjustment of nominal
prices and wages; this value is the sum of
menu costs required to prevent firms from

adjusting their prices and workers from ad-
Justing their wages, given other wages and
prices. The second column gives the welfare
effects of an increase in nominal money at
unchanged prices and wages, expressed in
terms of consumption, again as a proportion
of GNP. The third gives the ratio of welfare
effects to menu costs.

Welfare effects turn out not to be much
affected by the specific values of the parame-
ters, at least for the range of values we
consider in the table. Thus, the ratio of
welfare effects to menu cost has the same
qualitative behavior as that of the ratio of
output movements to menu costs. It is largest
for values of a, B, 6, and o close to unity,
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and decreases as these parameters increase.
In the table, it varies from 60 for low values
of a, B, § and o to 5 for high values of these
parameters.

C. Strategic Complementarities and
Multiple Equilibria

We have shown that, if menu costs were
sufficiently large, there was an equilibrium
where, in response to an increase in nominal
money, nominal prices and wages remained
unchanged and nominal money had real
effects. What we have not shown, however, is
that this was the only equilibrium. It turns
out that, if the condition that Cooper and
John have called “strategic complementar-
ity” is satisfied, there exists a range of menu
costs for which the equilibrium is not unique.
This has been shown by Julio Rotemberg
and Garth Saloner (1986a, b) and, in the
context of this model, by Laurence Ball and
David Romer (1987). We give a brief sketch
of their argument but refer the reader to
those papers for details.

To discuss the existence and the role of
strategic complementarity in this context, it
is again easiest to study the special case
where the marginal utility of leisure is con-
stant and where there are no menu costs in
nominal wage setting, so that real wage is
constant and we can concentrate on the in-
teractions between price setters. Following
Cooper and John’s definition, strategic com-
plementarity corresponds then to the case
where an increase in the price level leads a
firm, absent menu costs, to increase its own
nominal price. Strategic substitutability cor-
responds to the case where an increase in the
price level leads the firm instead to decrease
its nominal price.

In the special case we are considering, the
price that each firm would choose, absent
menu costs, is given by equation (14). An
increase in P has two effects on P. At a
given level of aggregate demand, the firm
wants to keep the same relative price, and
increase P; in proportion to P. But an in-
crease in the price level also decreases real
money balances and aggregate demand,
leading the firm to want a decrease in its
relative price. The net effect is, in our con-

BLANCHARD AND KIYOTAKI: MONOPOLISTIC COMPETITION 659

text, unambiguous: the relative price effect
dominates the aggregate demand effect, so
that an increase in P leads to an increase in
P,, although less than one for one. Thus, the
model exhibits strategic complementarity.
This is not, however, a robust feature of the
model: if the elasticity of aggregate demand
with respect to real money balances ex-
ceeded one, the aggregate demand effect
could dominate the relative price effect; an
increase in P could lead the firm to decrease
rather than increase P, and the model would
exhibit instead strategic substitutability. It is
clear that the results derived above on the
inefficiency of the monopolistically compe-
titive equilibrium, the existence of an aggre-
gate demand externality and the role of menu
costs do not depend on whether the model
exhibits strategic complementarity or sub-
stitutability. But, if the model exhibits stra-
tegic complementarity however, the equi-
librium with menu costs may not be unique.

Consider what a particular firm should do
after an increase in nominal money. If other
firms do adjust their prices, and if prices are
strategic complements, the firm’s optimal
price, P, increases because of both the in-
crease in M and the increase in P. If, instead,
other firms do not adjust their prices, so that
the price level does not change, the optimal
price P, increases, but by less. Put another
way, the larger the proportion of firms which
do not adjust their prices, the lower the
opportunity cost to a firm of not adjusting
its price. Thus, for some values of the menu
costs, there will be two equilibria, one in
which all firms adjust, making it costly for a
given firm not to adjust, and the other in
which no firm adjusts, making it less costly
for a given firm not to adjust.

Strategic complementarity can therefore
lead to multiple equilibria in the context of
monopolistic competition with menu costs.!¢
These equilibria are associated with different
levels of welfare, and to the extent that the
economy ends at a low welfare equilibrium,

6Strategic complementarity turns out to play an
important role in dynamic models with menu costs. See
the surveys by Blanchard (1987) and Rotemberg (1987).
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this can be seen as a “coordination failure,”
the term used by Cooper and John.

D. Demand Determination of Output

We have until now assumed that increases
in real money balances at constant prices
and wages led to increases in output and
employment. When analyzing the effects of
small changes in money, this assumption was
clearly warranted; in the initial equilibrium,
as price exceeds marginal cost, firms will
always be willing to satisfy a small increase
in demand at the existing price. The same is
true of workers: as the real wage initially
exceeds the marginal disutility of labor,
workers will willingly accommodate a small
increase in demand for their type of labor.
When we consider larger changes in money,
this may no longer be the case. Even if firms
do not adjust their price, they have the op-
tion of either accommodating or rationing
demand; they will resort to the second op-
tion if marginal cost exceeds price. The same
analysis applies to workers. From standard
monopoly theory, we know that firms and
workers will accommodate relative increases
in demand, respectively, of

(6/(8-1))"/"

and (o/(c—1))"*"",

This raises the question of whether, as-
suming menu costs to be large enough, an
increase in demand can increase output all
the way to its competitive level. The answer
is provided in Figure 4. This figure replicates
Figure 2 and draws the aggregate price and
wage rules under competitive and monopo-
listically competitive conditions. Point A4 is
the monopolistic competitive equilibrium and
A’ the competitive one. Along the monopo-
listically competitive price rule, price exceeds
marginal cost; thus firms will satisfy de-
mand, at a given price wage ratio, until
marginal cost equals price, that is, until they
reach the competitive locus. In our case,
firms will supply up to point B. The shaded
area F is the set of output-real wage at
which firms will ration rather than supply.
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FIGURE 4. DEMAND DETERMINATION OF OQUTPUT

By a similar argument, workers will supply
up to point B’. The shaded area H is the set
of real wage combinations where workers do
not satisfy labor demand. The figure makes
it clear that an increase in nominal money
will increase output and employment. It also
makes clear that, no matter how large menu
costs are, it is impossible, unless the compe-
titive and monopolistically competitive real
wages are equal, to attain the competitive
equilibrium through an increase in nominal
money.

What happens, therefore, as demand in-
creases depends on both menu costs and
supply constraints. If menu costs are large,
supply constraints will come into effect first.
If menu costs are small, a more likely case,
prices and wages adjust before supply con-
straints come into effect.

IV. Fixed Costs and Aggregate
Demand Movements

Until now, we have taken the number of
firms as given and fixed costs have played no
role in our analysis. Both the aggregate de-
mand externality and the menu costs argu-
ments hold, irrespective of the presence of
fixed costs.

In this section, we want to study further
the effects of aggregate demand on activity,
taking as given that, because of menu costs,
such movements in aggregate demand affect
output. It is then essential to introduce fixed
costs, as they have important implications
for productivity, profitability, and the poten-
tial for entry by new firms in response to
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movements in output induced by aggregate
demand.

A. Fixed Costs and the
General Equilibrium

To introduce fixed costs, we change the
specification of the production function to

(1) Y+F-=

n o/(c—1)
-1

& o]

Jj=1

where F can be interpreted as being in terms
of the firm’s own output, or as overhead
labor requiring all types of labor in the same
proportions as regular production.!” For
convenience, we also assume that, apart from
the fixed cost, firms operate under constant
returns to scale, so that a=1.

Given this specification of fixed costs,
equations characterizing equilibrium are very
similar to equations (5) to (13). The relation
between real money balances and aggregate
demand is unchanged. The demand func-
tions for goods are still given by equation
(7), while in the demand functions for labor,
equation (8), Y is replaced by (Y + mF).
The price rules are still given by equation
(10), which becomes under the assumption
that « is equal to unity:

(10') (P,/P)=(8/(6-1))K,(W/P)
i=1,...,m.

The wage rules are given by equation (11)

where Y is replaced by (Y + mF).
Equations (12) and (13) which give the

aggregate price and wage rules become

(12) (p/w)=(6/(6-1))K,
(13) (W/P)=(0/(c -1))K,
(Y+mF)P .

YAn alternative is to assume that fixed costs for a
given firm are in the form of other goods. A convenient
assumption is to assume that the fixed cost is a CES
function of all goods, with elasticity of substitution 6.
This assumption insures that the demand functions for
goods still have elasticity 6.
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Together they determine as before equi-
librium aggregate output and real wages.
From the assumption of constant returns in
this section, the markup, or its inverse the
real wage, is independent of the level of
demand and is determined by (12'). Given
the real wage, (13’) determines the level of
output.

We can now go further and determine the
equilibrium number of firms. For a given
number of firms, m, the real profit of each
firm after profit maximization is given by

(16) v,/P=K,(1/m)(W/P)" Y

— K, (W/P)F,

where K, and K, depend on the structural
parameters but not on the number of firms.
An increase in m has two effects on the
profit of each firm. Given Y and (W/P), it
decreases the sales of each firm and decreases
profit: this effect is captured by the term
(1/m) in (16). But it also affects the equi-
librium value of Y; while the constants K,
and K, in (12’) and (13’) do not depend on
m, the level of employment associated with a
given level of output increases with aggre-
gate fixed costs and therefore with m. This
leads to a lower equilibrium value of Y;
given the assumption of constant returns,
and given that K is independent of m, the
value of (W/P) 1s unaffected by m; lower
aggregate output in turn decreases profit.

Assuming that entry takes place until profit
is equal to zero, equations (12’) to (16) and
the zero-profit condition determine the equi-
librium number of firms. We shall assume in
what follows that the number of firms is
initially given by zero-profit conditions but
is going to be fixed in the short run.

B. Movements in Aggregate Demand,
Profit, and Entry

Aggregate demand depends on real money
balances, the ratio of nominal money to the
price level. Under constant returns with a
fixed markup of prices on wages, aggregate
demand is therefore a function of the ratio
of nominal money to the nominal wage,
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money in wage units. We now consider the
effects of movements in (M/W). This may
be due to a movement in nominal money,
with no adjustment in nominal wages be-
cause of menu costs as in the previous sec-
tion. Or it may be due to a change in the
nominal wage given nominal money; the rea-
son need not concern us in this section.
Movements in (M /W) lead to one for one
movements in aggregate demand and
employment.

The first obvious implication of fixed costs
is that productivity, given by (Y/(Y + mF)),
varies procyclically. We focus on a related
implication, the procyclical behavior of
profit. From equation (16), profit is, given
that nominal wages and prices are fixed, an
increasing function of output. If profit was
initially equal to zero, it becomes negative
with a decrease in (M /W), positive with an
increase in (M/W). Both procyclical pro-
ductivity and profitability seem to be in
accordance with the facts.

Procyclical profitability has interesting im-
plications for entry. Keeping the number of
firms constant, we examine the return to
entry as a function of aggregate demand.!®
Consider the effects of a decrease in nominal
money in wage units and the associated re-
duction in output. Existing firms make nega-
tive profits and thus, if a potential entrant
has to pay the prevailing wage, it will not
want to enter. We can go further and derive
the shadow wage, say W*, which would make
a potential entrant indifferent to entry, as a
function of (M /W). Going back to equation
(5), (12’), and (16), given M and the aggre-
gate nominal wage W, if a firm can pay its
workers W*, it will make profits of

[k (K, /m)((6-1)/6K,)" "]
x(w*/w)' =’ (M/w)

~[(6-1)/6](w*/W)F].

18An alternative would be to determine the equi-
librium number of firms as a function of the level of
aggregate demand. This is the route pursued by Robert
Solow (1984).
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For a potential entrant to be indifferent to
entry, this expression has to be equal to zero.
Assuming zero profit for the potential en-
trant, we can derive the elasticity of the
relative wage (W* /W) to the money stock
in wage units (M/W). Denoting it by 1, we
have

n=(1/9).

Equivalently the elasticity of the shadow
nominal wage to the aggregate nominal wage
is given by 1—(1/6)." Thus, the higher are
aggregate nominal wages, the more difficult
is entry, the lower the relative wage a new
entrant can offer to its workers. This result
depends on both the presence of monopolis-
tic competition and fixed costs. Fixed costs
imply that when higher nominal wages de-
crease aggregate demand, the profit of all
firms can be negative; the fact that products
are imperfect substitutes implies that new
entrants face downward-sloping demands
and cannot capture all of demand by simply
undercutting the prices of existing firms.

This result has two implications. In the
previous section, we showed that, if the
number of firms was given, menu costs could
lead firms not to change prices in response
to changes in nominal money. We see that,
with respect to decreases in money, allowing
for entry will not change the result. More
generally (and stepping outside our model)
this result implies that if nominal wages are
too high, perhaps because of union push,
and lead to unemployment, new firms will
not want to enter, even if they can pay wages
to the unemployed that are far below those
paid to the employed.?’ Absent fixed costs,

1%As @ is greater than unity, the elasticity of the
shadow wage with respect to the aggregate wage is
positive. If we had, however, formalized fixed costs in
terms of a basket of goods, the sign of the elasticity
would depend on whether @ is greater or smaller than 2.
The difference comes from the fact that, in our case, a
decrease in the shadow wage decreases the fixed cost
whereas, under this alternative assumption, it does not.

20We are indebted to Larry Summers for suggesting
this argument.
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entry would occur and unemployment sub-
side.?!

V. Conclusion

The results of this paper are tantalizingly
close to those of traditional Keynesian mod-
els: under monopolistic competition, output
is too low, because of an aggregate demand
externality. This externality, together with
small menu costs, implies that movements in
demand can affect output and welfare. In
particular, increases in nominal money can
increase both output and welfare. In the
presence of fixed costs, output, productivity,
and profitability move in the same direction.

We believe these results to be important to
the understanding of macroeconomic fluc-
tuations; we want to point out the obvious
limitations of the analysis as it stands.

The scope for small menu costs to lead to
large output effects in our model depends
critically on the elasticity of labor supply
with respect to the real wage being large
enough (on (B —1) being small). Evidence
on individual labor supply suggests however
a small elasticity. Thus the “menu cost”
approach runs into the same problem as the
imperfect information approach to output
fluctuations; neither can easily generate large
fluctuations in output in response to demand
if the real wage elasticity of labor supply is
low. As in the imperfect information case,
the theory may be rescued by the distinction
between temporary and permanent changes
in demand. Another possibility is that unions
have a flatter labor supply than individuals,
or do not represent the whole labor force.
More likely, the assumption that labor
markets operate as spot markets (competi-
tive or monopolistically competitive) will
have to be abandoned.?

The analysis of this paper is purely static.
There are two main issues involved in ex-

2L This is our interpretation of Weitzman’s argument
that increasing returns are a necessary condition for
unemployment to persist.

22This is indeed the direction taken by Akerlof and
Yellen (1985b) who formalize the goods market as
monopolistically competitive and the labor market using
the “efficiency wage” hypothesis.
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tending the model to look at the dynamic
effects of aggregate demand on output in the
presence of menu costs.

The first is that we have assumed all prices
to be initially equal and set optimally. In a
dynamic economy and in the presence of
menu costs, such a degenerate price distribu-
tion is unlikely. But, if prices are initially not
all equal or optimal, it is no longer obvious
that even a small change in nominal money
will leave all prices unaffected. It is no longer
obvious that money, or aggregate demand in
general, will have large effects on output.

The second is that, even if nominal money
has large effects on output, it must be the
case that money is sometimes unantic-
ipatedly high, sometimes unanticipatedly
low. When money is high, output increases
and so does welfare to a first order. When
money is low, output decreases and so does
welfare, again to a first order. These welfare
effects would appear to cancel out to a first
order. It is therefore no longer obvious that,
even if menu costs lead to large output fluc-
tuations, the welfare loss of those fluctua-
tions exceeds the menu costs which generate
them.

Fortunately, all these issues are the subject
of active research. Recent developments are
reviewed in Blanchard and Rotemberg.

APPENDIX

This Appendix derives the market equi-
librium conditions (5) to (11) given in the
text. It proceeds in three steps. The first
derives the demand functions of each type
of labor and each type of product by solv-
ing part of the maximization problems of
firms and households. These functions hold
whether or not prices and wages are set by
workers and firms at their profit or utility
maximizing level. The second derives price
rules from firms’ profit maximization and
wage rules from workers’ utility maximiza-
tion. The third characterizes market equi-
librium.

A. Demands for Product and Labor
Types

(a) Demand for product of type i. In
order to maximize utility, each household
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chooses the optimal composition of con-
sumption and money holdings for a given
level of total wealth I, and product prices:

m 6v/(6 —1)
P — 0-1)/6
max,Aj—(ZC,-(j V )
G M; i=1

XmY/(l_O)(Alj,/P)l_y

subject to Y, PC;+M/ =1,
i=1

Solving this maximization problem gives

(A1) C,=(P,/P) "(vI,/mP)
(A2) M/ =(1-7)],

(A3) A, =pl,/P

where

1/1-6)
) and

i=1

(A4) P= ((1/m> 5 poo

p=y(-v)"",

p can be interpreted as the marginal utility
of real wealth.

The demand for product of type i is there-
fore given by

n

(AS) Y= ¥ C,=(P/P)""(¥/m),

where

(A6) Y= (i ipicij)/P= (v/P) Xj: 1.

Y denotes real aggregate consumption ex-
penditures of households and will be re-
ferred to as “aggregate demand.” Equation
(A5) is equation (7) in the text. Note also
that equations (Al), (A2), (AS), and (A6)
imply the following relation between aggre-
gate demand and aggregate desired real mo-
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ney balances:

(A7) Y=(y/(Q-y))M/P

where M= M.
=1

(b) Demand for labor of type j. In order
to maximize profit, each firm minimizes its
production cost for a given level of output
and wages:

n
min ), W,N,,
N Jj=1

subject to ( Y Nfobre =Y.

(6/(6-1))1/a
Jj=1 )

Solving this minimization problem gives
Ny = (ne/ A=) (W, /W) "

and
— ,,0/(1-0 a
(AB) X WN, = WY,
j=

where

n 1/(1- o)
(A9) W= ((l/n) };1 le—") :

The demand for labor of type j is there-
fore given by

(A10) N,= L N, =(W,/W) "N/n,
i=1

where
(A1) N= (f Y W,-N,,)/W
i

m
— nl/(lfa) Z Yia'
i=1

N can be interpreted as the aggregate labor
demand index.
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B. Price and Wage Rules

(a) Taking as given wages and the price
level, each firm chooses its price and output
so as to maximize profit:

1

(812) =Ry LW,

subject to the cost function (A8) and the
demand function for its product (A5). Solv-
ing the above maximization problem gives

(A13) P,/P=[((8/(6—1))n*/ = Dam!~*)

0(a—
x(wyp)y=-1"0" ",

Equation (A13) implies that the price is equal
to 8/(0 —1) times the marginal cost. Equa-
tion (A13) is equation (10) in the text.

(b) Taking as given prices and other
wages, each household chooses its wage and
labor supply so as to maximize utility. Using
(A3),
(A14) U=pl/P— NjB
subject to the demand for its type of labor
(A10) and the budget constraint:

m
(A15)  I,=W,N,+ .21 V,+ M,
i-

Solving this maximization problem gives

(A16) W, /w=[((o/(c=1))(B/n)n"*)

1/1+o(B—-1
X (P/W)NA-1] /A 081

Equation (A16) implies that the real wage, in
terms of utility, is equal to o/(o —1) times
the marginal disutility of labor.

C. Market Equilibrium
In equilibrium, desired real money bal-
ances must be equal to actual balances. Thus

M = M’. Replacing in (A7) gives

(A17)  Y=(y/(1-vy))M/P.
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This gives equation (5) in the text.
Replacing the Y;’s in (All) by their value
from (AS) gives

(A18) N=[n/C2m=<]

X

i (P,/P)_“o)Y".

i=1

If all firms choose the same (not necessarily
optimal) price, this reduces to

(A19) N =[nV/0=Oml~«]y",
Substituting N from equation (Al9) into
(A10) gives the demand function for labor j,
equation (8) in the text. Note that the de-
mand functions for goods and labor, and the
relation between aggregate demand and real
money balances, have been derived without
use of the price and wage rules and therefore
hold whether or not wages and prices are set
optimally.

Substituting N from equation (A19) into
equation (A16) gives the wage rule, equation
(11) in the text. This completes the deriva-
tion.
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