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ABSTRACT 

A long standing issue in macroeconomics is that of the relation of imperfect 

competition to fluctuations in output. In this paper we examine the relation between 

monopolistic competition and the role of aggregate demand in the determination of 

output. We first show that monopolistically competitive economies exhibit an 

aggregate demand externality. We then show that, because of this externality, small 

menu costs, that is small costs of changing prices may lead to large effects of 

aggregate demand on output and on welfare. 
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A long standing i~sue in macro,conomic1 i1 that of tht relation of imperfect 

competition to fluctuations in output. In this paper we examine the relation between 

monopolistic competition and the role of aggregate demand in the determination of 

output. We first show that monopolistically competitive economies exhibit an 

aggregate demand externality. We then show that, because of this externality, small 

menu costs, that is small cost of changing prices may lead to large effects of 

aggregate demand on output and on welfare. 

The paper is organized as follows, Section I builds a simple general equilibrium 

model,·with monopolistic competition in both labor and goods markets, and with 

nominal money ; it then characterizes the equilibrium. Section II characterizes the 

inefficiency associated with monopolistic competition and shows the inefficiency to 

be due to an aggregate demand externality, Section III studies the effects of changes 

in nominal money, when money is the numeraire, and when there are small, second 

order, costs of changing prices. It shows that changes in nominal money may have 

first order effects oh output and welfare, and shows the close relation between this 

result- and the result~ obtained in Section II, 

Section I. A model of monopolistic competition 

We want to construct a model in which each price setter is large in its own 

market but small with respect to the economy, The most convenient assumption is that 

of monopolistic competition. The simplest model of monopolistic competition, for our 
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purposes, would be one of households using labor to produce differentiated goods. 

However, because we want to focus later on both wage and price decisions, and want 

the model to be easily comparable t~ the standard macroeconomic model, we construct a 

model with both households and firms, and with separate labor and goods markets, Both 

labor and goods markets are monopolistically competitive. Each firm sells a product 

which is an imperfect substitute for other products ; each household sells a type of 

-
labor which is an imperfect substitute for other types. The assumption of 

monopolistic competition in both sets of markets is made for symmetry and 

transparence rather than for realism. Although we choose to interpret suppliers of 

labor as individual households, an alternative interpretation is to think of them as 

unions or syndicates (as in Hart (1982)), 

The second choice follows f rem the need to ..avoid Say's 1 aw, or the result that 

the supply of goods produced by the monopolistically competitive firms-automatically 

generates its own demand. To avoid this, we must allow agents to have the choice 

between consumption of these _goods and something else. In the standard -111acroeconomic 

model, the choice is between consumption and savings. In other models af monopolistic 

competition, the choice is between pro~uced goods and a non produced g~od (Hart, 1982 

for example), or between produced goods and leisure (Startz 1985). Here., we shall 

assume that the choice is between buying goods and holding money, This :is most simply 

and most crudely achieved by having real money balances in the utility Junction of 

agents, Thus, money plays the role of the non produced good and provides services'~. 

A Clower constraint would lead to similar results. Developing an 
explicitly intertemporal model just to justify why money is positively valued 
does not seem worth the additional complexity here. 
~ There are however differences between money and a non produced good, 
which arise from the fact that real, not nominal money balances enter utilit/ 
; we shall point out differences as we go along. 
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Honey is 1110 the nu~eraire, 10 that fir~s and workers quote prices and wages in 

terms of money I this will play essentially no role in this and the neKt section, but 

will become important in Section III 

The third choice is to make assumptions about utility and technology which 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. This however 

sometimes requires strong restrictions on utility and technology, which we shall 

indicate as we go along. 

The model 3 

The economy is composed of m firms, each producing a specific good which is an 

imperfect substitute for the other goods, and n consumer- workers, households for 

short, each of them owning a type of labor which is an imperfect substitute for the 

other types, As a result, each firm has some monopoly power when it sets its price, 

and each worker has some monopoly power when he sets his wage 4 , We now describe the 

problem faced by each firm and each household, 

Firms are indeKed by i, i = 1,.,. ,m. Each firm has the following technology 

n u-1 !1 1 
( 1 ) Y1 = I:N1j u u-1 IX 

j=1 

3 The model can be viewed as an eKtension of the DiKit-Stiglitz (1977) 
model of monopolistic competition to macroeconomics. 
4 Since in equilibrium each labor supplier sells some of his labor to all 
firms, it is again more appropriate to think of labor suppliers as craft 
unions 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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Y1 denotes the output of firm i. N1J 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 0 • 

The two parameters characterising the technology are o and u. The parameter u is 

equal to the elasticity of substitution of inputs in production I it will also be the 

elasticity of demand for each type of labor with respect to the relative wage. The 

parameter o is equal to the inverse of the degree of returns to scale 1 ~-1 will be 

the elasticity of margina) cost with respect to output -elasticity of marginal cost 

for short in what follows-. To guarantee the existence of an equilibrium, we limit 

ourselves to the case where u is strictly greater than unity and where o is equal to 

or greater than unity, 

Each period, the firm maximises profits. Nominal profits for firm 

( 2) 
n 

V1 = P1Y1 - E WJ N1J 
j=1 

are given by 

P1 denotes the nominal output price of firm i. WJ denotes the nominal wage 

associated with labor type j, The firm maximises (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, which will be derived 

below as a result of utility maximisation 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. 

0 We take the number of firms as given. The issue of whether there are 
fixed costs of production can therefore be left aside. 



Households are indexed by j, j -=1, ... ,n. Household j supplies llbor of type j. 

It derives utility from leisure, consumption and re.l money balances. Its utility 

function is given by 1 

¥ 1-¥ fl 
(3) UJ = ( C j) <HJ'/Pl NJ 

m e-1 e 
where CJ = I: C 1 J 8 ) 8-1 

i = 1 -
m 1-8 

and p = 1 I: P1 T-i 
m i = 1 

The first term, CJ, is a consumption index -basket- which gives the effect of 

the consumption of goods on utility, C1J denotes the consumption of good i by_ 

household j, CJ is a CES function of the C_1J's, All types of consumption goods enter 

utility symmetrically, The parameter e is the elasticity of substitution between 

consumption goods in utility ; it will also be the elasticity of demand for each type 

of good with respect to its relative price~ To guarantee existence of an equilibrium, 

& is restricted to be greater than unity. 

The second term gives the effect of r~al money balances on utility, ¥ is a 
. 

parameter between zero and one. Nominal money balances are deflated by the nominal 

price index associated with CJ, We shall refer to Pas the price level. 

The third term in utility gives the disutility from work. NJ is the amount of 

labor supplied by household j, ~-1 is the elasticity of marginal disutility of labor 

; ~ is assumed to be equal to or greater tban unity07 • 

6 The assumption that utility is homogeneous;of degree one in consumption 
and real money balances, as well as additively separable in consumption and 
real money balances on the one hand and leisure 1 on the other is made to 
eliminate income effects on labor supply. Under ,these assumptions, competitive 
labor supply would just be a function of the reil wage, using the price. index 
defined in the text. It also implies that utili~y is linear in income ; this 
facilitates welfare evaluations. \ ,· .. 



Households maximise 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 demand schedule for its type of labor, which will be derived as the 

result of profit maximisation by firms. The budget constraint is given by 1 

( 4) 
m 

~ WJ NJ+ HJ+ I::V1J­
i•l 

HJ denotes the initial endowment of money. V1J is the share of profits of firm i 

going to household j, 

The equilibrium 

The derivation of the equilibrium is given in the appendix, The equilibrium can 

be characterised by a relation between real mon~y 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 

expenditures, which we shall call aggregate demand for short, is given by : 

( 5) Y = K CHIP) where 

n m m 1-e 1 
( 6) y iii r: I: P1 C1J l/P and p = ( (1/m) I: P1 ) 1-e 

j=l i = 1 i = 1 

The demand functions for goods and labor are given by I 

Both a and Sare not equal to unity. 
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-e 
Ct • Kc (11/Pl (Pt/Pl 

ex -a 
NJ• Kn (M/Pl <WJ/Wl 

where the wag~ Lndex Wis given by 1 

n 1-a 
( 9) W = ( 1 E W J l 1-a 

n j=1 

The price and wage rules are given by 

(10) 
cx-1 

<Pt/Pl =[(8/(8-1l)Kp (W/Pl (M/P) 

i=1, ••• ,m 

j 11 1, ••. ,111 

(1/(1+8(cx-1))) 
J i=l, ••• ,m 

-
cx(~-1) (17(1+&(~-1))) 

( 11 ) (WJ/Wl =[(a/(a-ll)K.., (P/W) (M/P) l j=l, ••• ,n 

The letters K~ Kc 1 Kn, KP, K ... are constants which 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 conditions for households imply a linear 

relation between desired real money balances and consumption expenditures. 

Aggregating over households and using the fact that, in equilibrium, desired money 

equal actual money gives equation (5). 

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 (-8). The demand for labor by firms is a derived demand for labor ; it 

depends on the demand for goods and thus on real money balances. The demand for each 

type of labor is a function of the ratio of its nominal wage to the nominal wage 

index, with elasticity (-a). 
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We now consider the price rule, Given the price level, each firm is a monopolist 

with non increasing ret~rns to scale and decides about its real -or relative- price 

P1/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 real money balances 

shifts the demand curve for each product upward ; if -the firm operates under strictly 

decreasing returns, the marginal cost curve is upward sloping and the relative price 

increas~s. If th~ firm-operates under constant returns, the shift in aggregate demand 

has no effect on its relative price, 

We -finally consider the wage rule. We can think of households as solving their 

utility maximisation problem in two steps, They first solve for the allocation of 

-their wealth, including labor income, between consumption of the different products 

and real money balances, After this step, the assumption that utility is linearly 

homogenous in consumption and real money balances 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 maximising the surplus from supplying labor. 

Formally, if µ denotes,the constant marginal utility of real wealth, households solve 

in the second step : 

Q -u 
max NJ= Kn(M/P) (WJ/W) 

The real wage relevant for worker j is WJ/P, which we can write as the product 

(WJ/W) (W/P). The demand for labor of type j is a function of the relative wage (WJ/W) 

as well as real money balances (M/Pl 
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An increase in the aggregate real wage (W/Pl leads household j to increase its 

labor supply, thus to decrease its relative wage (WJ/Wl. An increase in real money 

balances le-ads, if 13 is strictly greater ·than unity, to an increase in the re1ative 

wage, If 13 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, 

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 P1 = P 

for all i and WJ = W for all j, and substituting in equations (10) and (11) gives 

cx-1 
(12) (P/W) = (8/(8-1)) KP (M/P) 

od13-1l 
(13) (W/P) = (cr/(cr-1)) K .. (M/Pl 

Equation (12), which is obtained from the- individual price rules and the 

requirement that all prices be the same gives the price wage ratio (P/Wl as a 

\ function of real money balances. If firms operate under strictly decreasing returns, 

the price wage ratio is an increasing function of the level of output, thus of real 

money balances, Equivalently, the real wage (W/Pl consistent with firms' behavior is 

a decreasing function of real money balances, We shall refer to equation (12! as the 

"aggregate price rule", 

Equation (13), which is obtained from the individual wage rules and the 

requirement that all wages be the same gives the real wage (W/P) as a function of 



FIGURE 1. THE MONOPOLISTICALLY COMPETITIVE EQUILIBRIUM. 

~(w/p) 
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real money balances, If~ is strictly greater than unity, th1t is if workers have 

increasing marginal disutility of work, an increase in real money balances, which 

-leads to an increase in the derived demand for labor, requires an increase in the 

real wage. The real wage consistent with households' behavior is an increasing 

function of real money balances, We shall refer to equation (13) as the "aggregate 

wage rule", 

Equilibrium values of (W/P) and (M/P) are obtained from equations (12> and (13), 

The equilibrium value of output follows_from (5), The equilibrium is characterised 
-

grapchically in Figure 1. As (12) and (13_) are log linear, we measure log(W/P) on the 

vertical axis and log(M/P) (or logY as the two are linearly related) on the 

horizontal axis. If a and~ are both strictly greater than unity, the aggregate wage 

rule is upward sloping while the aggregate price rule is downward sloping. The 

equ~librium determines the real -wage and real money balances. Given nominal money, it 

det~rmines the price level, Given real money balances, wi obtain the equilibrium 

level of aggregate demand and output, 

Figure 1 looks very much like the characterization of equilibrium under perfect 

comRetition, with an upward labor supply curve and a downward sloping labor demand. 

What is therefore the effect of monopolistic competition? This is the issue to which 

we now turn. 
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Section 2. Inefficiency and externalities 

Comparing monopolistic competition and perfect competition 

To characterize the inefficiency associated with monopolistic competition, we 

first- compare the equili_brium to the competitive equifibrium. The competitive 

equilibrium is derived under the same assumptions abotlt tastes, technology and the 

number of firms and households, but assuming that each firm (each household) takes 

its price (wage) as giv~n when decidinef about its output (labor). 

The competitive equilibrium is very similar 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 equations (10) and (11), except for 

the absence of 8/(8-1) in the price rules and the absence of a/(a-1) in the wage 
-

rules (the constant terms Kc, Kn, KP, K. and Kare tht same in both equilibria). (The 

derivation is left to the reader). The explanation is simple. The term 8/(8-ll is the 

excess of price over marginal cost, reflecting the degree of monopoly power of firms 

in the goods market ; if firms act competitively, pri~e is instead equal to marginal 

cost. The same explanation applies to households. 

Again, symmetry requires in equilibrium all nominal prices and all nominal wages 

to be the same ; this gives equations identical to (12) and (13) 1 but without the 

terms 8/(8-1) in .the aggregate price rule and q/(a-1) in the aggregate wage rule. The 

price wage ratio consistent with firms' behavior is lower in the competitive case by 

8/(8-1) at any level of real money balances (output>; the real wage consistent with 

household's behavior is lower in the competitive case:by a/(a-1) at any level of real 



t .. 

FIGURE 2, NONOPOLISTICALLY COMPETITIVE AND COMPETITIVE EQUILIBRIA, 
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money balances, The monopolistically competitive and competitive aggregate wage and 

price rules are drawn in Figure 2, Point A' gives the competitive equilibrium, point 

A gives the monopolistically competitive equilibrium, 

The equilibrium level of real money balances is lower in the monopolistic 

equilibrium; the price level is higher, Employment 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, fo~ example, there is monopolistic competition 

in the goods market but perfect competition in the labor market, then the real wage 

is unambiguousJy lower under monopolistic competition. 

Denoting ~y R the ratio of output in the monopoli1tical1y competitive 

equilibrium to output in the competitive equilibrium, R is given by 1 

R = { a-1 
a 

1 
e-1 )aF"f 
e 

< 1 

R is an increasing function of a and e. The higher the elasticity of 

substitution between goods or between types of labor, the closer is the economy to 

the competitive equilibrium, R is an increasing function of a and p, If a and pare 

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. 

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, 
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The argument is as follows : in the monopolistically 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 I this increases real money balances and 

aggregate demand. The increase in output reduces the initial distortion of 

underproduction and underemployment and increases social welfare 0 • 

We now make the argumenf more precise. By the definition of a monopolistically 

competitive 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 pr ci po rt i on a l decrease i :n a 1 l wages and a 11 pr i c es , ( d P 1 / P 1 l • ( d W , / W J > < 0 -, f or 

all i and J, which leaves all relative prices unchanged but decreases the price 

level,-

Consi der first the change in the real value of firms 9 , At a given level of 

output and employment, the real value of each firm is unchanged. The decrease in the 

price level however increase~ real money balances and aggregate demand. This in turn 

shifts outward the demand curve faced by each firm and increases profit : an increase 

in demand at a given relativ~ price increases profit as price exceeds marginal cost. 

Thus, the real value of each ,firm increases. 

0 An alternative way of statintj the argument is as follows : If starting 
from the monopolistically competi~ive 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 aggnegate demand, the original firm cannot 
capture these benefits and thus has no incentive to decrease its price. We 
have chosen to present the argument in the text to facilitate comparison with 
the argument of Section III. 
9 What happens to the real val~e of firms is obviously of no direct 
relevance for welfare. This step is however required to characterize what 
happens to the utility of househol~s below. 
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Consider then the effect of a proportional reduction of prices and wages on the 

utility of each household, Consider household j, We have seen that, once the 

household has chosen the allocation of his wealth between real money balances 1no 

consumption, we can write its utility as: 

~ 
UJ ·'" µ(l_tlP) - NJ 

-
whereµ is the constant marginal utility_of real wealth and lJ is the total wealih of 

the j th household. Using the budget constraint, we can express utility as: 

~ m 
NJ J + µ E V,J/P + µ (HJ/P) 

ia1 

Utility is the sum of-three terms, The second is profit income -in terms of 

utility- I 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, NJ, the proportion·a1 

change in wages and prices leaves this term unchanged, But the increase in aggre~ate 

demand and the implied derived increase in employ·ment implies tha-t this term 

increases I at a given real wage, an outward shift in the demand for labor incre~ses 

utility 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 10 • 

10 Note that, if we were performing the same experiment in the neighborood 
not of the monopolistically competitive but of the competitive equilibrium, 
the first two terms would be equal to zero. The third one would however still 
be present, This is one of the implications of our use of real money as the 
non produced good. If real money enters utility, then the competitive · 
equilibrium is not a Pareto optimum, 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 deamand 
e1CterMI i ty under nionopol is f I c co111pet it i Oil rema.::i.ris , valid (see Ki yot~ki 11]84). 
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The notion of an aggregate demand externality is an old idea in macroeconomics. 

It has been formalised in various recent papers; although these papers have on the 

surface relatively little in common, they share the following properties I an 

increase in one agent's activity increases the ictivity level and welfare of others 

a general increase in activity, if it can be engineered, -by taxation or other means, 

may be welfare improving 11 , Diamond (1982) builds a macroeconomic model where trade-

-
takes place through search and shows that increased search by one trader has 

externalities as it increases the probability for other traders to find a profitable 

trade. Startz (1984) bu1lds a macroeconomic model in which firms can not directlf 

observe effort by individual workers. This leads to a payment scheme which has the 

implication that the optimal amount effort for each worker depends on the level of 

effort put in by other workers. In both cases, a small increase Jn activity is 

welfare improving. 

Identifying the inefficiency associated with monopolistic competition as an 

aggregate demand externality does not however imply that movements in aggregate 

demand affect output, Consider for example changes in nominal money 12 • As equations 

(12) and (13) are homogeneous of degree zero in P, Wand M, nominal money is 

obviously neutral I affecting all nominal prices and wages proportionately and leaving 

output and employment unchanged 13 • Thus something else is needed to obtain real 

11 A similar point is made by Cooper and John [1985). 
12 As we have not specified how money is introduced in this economy, it is 
best to think of them as helicopter drops. 
13 Here, and in the next section, instead of focusing on the effects of 
aggregate demand on output in general, we focus for convenience on the more 
narrow question of whether changes in nominal money have real effects. The 
results here and in the next section would apply equally to non monetary pure 
aggregate demand shifts, i.e. shifts which leave labor supply unchanged at a 
given real wage, where the re~l wage is defined as the wage in terms of the 
consumption basket. If we modify the utility function to be 
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effects of nominal money, We examine the effects of cost, of price setting in the 

next section, 

Then shifts in e will shift the demand for goods given real money balances, 
while leiving labor supply unchanged at a given real wage and are therefore 
pure aggregate demand shocks, By contrast, shifts in Y are not pure aggregate 
deamnd shocks, 
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-Section 3, Heriu costs and real effects of nominal money 

We now introduce small costs of setting prices, small •menu 0 costs. There are 

obviously costs to changing prices, which range from the cost of changing tags and 

printrng new tatalogs to_gathering the information needed to choose the new prices, 

informing new customers of these prices-and so on, The-question however is whether 

these costs, which cannot be very large, can have impo~tant macroeconomic effects. 

This section shows that they may. Small -menu costs may,imply large movements in 

activity in response to demand, and may have large welfare effects 14 , 

The first part of the section formalizes the argument for small changes in 

nominal money, and shows the close relation between the aggregate demand externality 

argument of the previous section an~ the argument presented in this section. The 

second part considers larger changes in nominal money,;and focuses on the effects of 

structural parameters on the ratio of output and welfare effects to menu costs. 

14 We are not the first to make this point. Mankiw (19B5) has pointed out 
that, under imperfect competition, private ·and social costs,of price setting could differ 
substantially, leaving open the possibility of large welfarj effects of demand changes. 
Akerlof and Yellen (19B5a, 1985b) have emphasized the potential welfare effects of near 
rationality under imperfect competition. Decision makers ar~ said to be 0 near rational" if 
they react to changes in the environment only if not reacting would entail a first order 
loss. As Akerlof and Yellen point out however, near rationality can be described as full 
rationality subject to second order costs of taking decisions, so that their analysis is 
directly relevant to this section. Our contribution is to point out the relation to the 
aggregate demand externality emphasized in the last section,: and because our model is more 
explicitly based on utility and profit maximisation, to give a more detailed welfare 
analysis. 1 
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The effects of small changes in nominal money 

We start ~y considering the effects of 1 1m1ll ch1nge in nomin1l mon•y, dM, 

starting from the equilibrium described in the first section, The argument proceeds 

as follows 1 

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 ~n the derived 

demand for labor, thus a change in the demand facing each worke~. Unless firms 

operate under constant returns, each firm wants to change its relative price, Unless 

workers have constant marginal utility of leisure, e~ch worker wants to change his 

relative wage. We show however that the loss in value to a firm which does not adjust 

its relative price is of second order ; 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 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 wel1are we show that the effect on welfare is indeed first order, an~ 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 prev~ous 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 V1 be the value of firm i. V1 is a function of P1 as well as of P, W and M 

: V1 = V1 <P1 ,P,W,M). Let V1 * be the maximised value of firm i, after maximisation 

over P, : V,* = V,*(P,W,M), The envelope theorem then says that : 
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dV1*/dl1 • &V1/&M + (&V1/&Pd (dP1/dl1) • &Vd&H 

To a fir-st order, the e_ffect of a change in-11 on the value of the firm is the 

same whether or not it adjusts its price optimally in response to the change in H. 

Exactly the same argument applies to the utility of the household, Thus, second order 

menu costs (but 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 wa~e given other prices and wages, The implication is that 

all nominal prices and wages remain unchanged and that the increase in nominal money 

impli~s a proportional increase in real money balances, 

What remains to be shown is that the change in real money balances has positive 

first order effects on welfire. However, as we have already shown in the previous 

section, the increase in real money balances, associated with the increase in 

aggregate demand and employment, raises firms'profits and the households' surpluses 

from supplying labor, Thus, ~it increases welfare in the_neighborood of the 

monopolistically competitive equilibrium. 

-
The relation between aggregate demand externalities and the argument of this 

section is illustrated using the diagram in Figure 31 ~. 

Figure 3 plots the price rule (10) giving the price chosen by firm i as a 

function of the price level~ The logarithm of the price level is on the vertical axis 

while the logarithm of the price of the i th firm is on the horizontal one ; both are 

1 ~ The reason why the argument" below is only an illustration is that it only looks at 
firms, taking the real wage as given ; it is thus only a partial equilibrium argument. The 
argument would be a general equilibrium one if we were looking at an economy composed of 
households, each producing a diff~rentiated good. 

I 
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FIGURE 3, AGGREGATE DEMAND EXTERNALITIES AND HENU COSTS 
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measured as ratios to nominal money, The price rule is drawn for a given real wage 

(W/P) (assumed to be set at its monopoli1tically competitive value) and gives 

log(Pl/M) as a linear function of log(P/H), In the presence of monopoly power, the 

price rule has-slope greater than one. We also draw isoprofit loci, giving 

combinations of (P1/Ml and (P/M) which yield the same level of real profit for the 

firm 16 , The symmetric monopolistically competitive equilibrium is given by the 

intersectioo of the price rule and the 45 degree line, point E. Point A gives the· 

highest real profit point on the 45 degree line. 

The aggregate demand externality argument can then be stated as follows. 

Consider a small proportional decrease of prices, keeping n_ominal money and the real 

wage constant. The equilibrium moves from point E to a point like E' along the 45 

degree line. The profit of each firm rises with the increase in aggregate demand; 

However, in the absence of ~oordination 1 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, 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 preverit 

this movement back to E, so that the economy remains at E' and all firms end up with 

higher real profits, 

16 The figure assumes decreasing returns to scale, Note also that, as firms take t~e 
price level as given when choosing their own price, isoprofit loci are horizontal along 
the price rule, 
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A similar argument, although slightly more complicated, holds for wag11, We 

shall not present it her~. 

It is also important to note the specific role played by mon~y in this section. 

The presence of an aggregate demand externality does not depend on the nature of the 

produced good, and on the nature of the numeraire. The results of this section depend 

on money being the non produced 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 non produced good 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 non 

produced good, 

The effects of larger chances in nominal money 

If we want to examine the effects of larger changes in nominal money, we can no 

longer use the result derived above, for its proof relies on the assumption of small 

changes in money. For larger changes, the private opportunity costs of not adjustin~ 

prices in 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 Q and 8. As we have seen, these costs are of second 

order in response to a change in aggregate demand, thus roughly proportional to the 

square of the change in aggregate demand. More precisely, define l(6; Q 1 8) 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 1006i. in aggregate 
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demand, when all other firms and households keep their prices and wages unchanged, 

Then, by simple computation, we get 1 

UA J 01 1 8) ., CC(cx-1) 2 (8-1)l/C2(1+8(01-1))l) A2 + o(A2 ) 

where o(A2 ) is of third order, 

- The closer 01 is to one, i ,e the closer to constant returns are the refurns to 

scale, the smaller the private cost, In the limit, if 01 is equal to one; then priv1te 

costs of not adjusting prices are equal to zero as the optimal response of 1 

mon~polist to a multiplicative shift in isoelastic demand under constant marginal 

cost is to leave the price_unchanged, T_hus private costs are an increasing function 

of 01, They are also an increasing function of 8 I the ~igher the elastic:fty of djmand 

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 13 and a. If we define the function Lin the same way as above, the private 

op~ortunity cost to a worker, measured in terms of consumption and expressed as a 
-• 

proportion of initial consumption>, associated with not adjusting the wage in 

response to a change of 100A7. in aggregate demand, when all other firms and 

hou~eholds keep their prices and wages unchanged, is given by: 

OI 

C(8-ll/801J L( (l+Al -1; 13,al, 

where (8-1)/801 is the initial share of wage income in GNP. 

If 13 is close to unity, i,e if the elasticity 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 u is very large, if labor types are close substitutes, private costs of not 
. 

adjusting wages are high. 
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Table la gives the size of menu costs as a proportion of the firm's revenue, 

(GNP produced by the firm) which are just sufficient to prevent i firm from adjusting 

its price in response to• change in demand I Table lb-gives the size of menu costs 

(in terms of consumption) as a proportion of initial consumption (GNP consumed by the 

worker) which are just sufficient to prevent a worker from adjusting his wage. 

Table 1 Changes in agg__,:__egate demand and menu costs 
(al (bl -

Loss in value to a firm from not 
adjusting prices (as a proportion· 
of initial revenues) 

M1(Mo = 
alpha theta · 1. 05 1. 10 

1.1 5 .003% .013 

Loss in utLlity (in terms of consumption) 
to a worke~ from·not adjusting wages (as 
a proportion of initial consumption)* 

beta sigma 

1.4 5 

1.05 

.066% 

Mi/Mo = 

1. 10 

.265 
--------------------------------------------------------------------
1.1 2 .001 , 004 - 1.4 2 .027 • 111 

20 ,008 .031 20 • 105 .418 ---------------------------------------------------------------------
1.0 5 .ooo .ooo 1. 2 5 ,025 .100 
1.3 5 .018 .071 1.6 5 • 112 .451 

------------------------------------------------·-------------------
*:8=5;oc=1.1 

Mo is the initial level of nominal money, M1 the level· after the change. 

Thus, given the unit elasticity of aggregate demand with respect to real money 

balances and the assumption that all other prices have not changed, table 1a gives 

the private costs associated with not changing prices :in the face of 5% and 10% 

changes in demand to the firm, The main conclusion is that very small menu costs ,say 

less than ,01% of revenues, may be sufficient to prevent adjustment of prices. 

Results are qualitatively similar for workers. Table 1b gives the private costs of 

not changing the effects of changes of +5% and +10% i~ the demand for final goods. It 
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assumes that a is equal to 1,1 1 so that changes in the derived demand for labor are 

of S.Si. and 11i. approximately. We expect p to be higher than a 10 that table lb look1 

at values of p :between 1.2 and 1.6. For values of p close to unity, required menu 

costs are again very small asp increases however, required menu costs become non 

negligible I for p=1.b and a 11i. change in demand, they reach .4SY. of initial 

consumption, a number which is no longer negligible. 

The more relevant comparison Qowever, at least from the point of view of 

welfare, is between private costs and welfare effects, i,e, the ~hange in utility 

resulting from the changes in output, employment and real money which are implied by 

a change in nominal money at given prices and wages. ,elfare effects depend on the 

size of the change in nominal money as well as on the parameters a, p, 8 and g; the 

· dependence is a complex one and we shall not analyze it _here in detail, Tible 2 gives 

numerical examples, It gives the required menu costs and welfare effects associated 

with two different changes in nominal money, 5i. and 107. 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, which 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 adjusting 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 cf welfare effects to menu costs. 
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Table 2 Menu costs and welfare effects 

H1/Mo = 1.05 

a.l pha beta Menu 
Costs 

Welfare Ratio 
Effects 

Mi/Ho•1,10 

Menu 
Costs 

Welfare Ratio 
effects 

-----------------------------------------------------------------
(8•u•5) 
1.1 1.2 ,03¾ 1. 79¾ 60 I 11X 3.54¾ 32 

1.4 ,077. 1. 83¾ 26 ,28¾ 3,60¾ 13 
1.6 I 11¾ 1.91¾ 17 .46¾ 3.72¾ e 

-----------------------------------------------------------------
1_, 2 1.2 I 04 i- 1 I 82t. 45 , 15¾ 3.57¾ -24 

1.4 .oex 1.87¾ 24 .33¾ .3.67¾ 11 
1.6 ,13t. l.98t. 15 , 53t. 3,85t. 7 

(8•u=l0l 
1.1 1.2 I 03t. ,94¾ 31 I 11t. 1.86¾ 17 

1.4 • 06 t. 1. 02t. 17 •• 23t. 1,937. 8 
1.6 , 09t. 1. 11¾ 12 .36¾ 2,057.· 6 

-----------------------------------------------------------------
1.2 1.2 , 04 "· • 997. ·25 .16¾ 1,877. 12 

1.4 .on 1.07¾ 16 • 29t. - 2,017. 7 
1.6 - • 11¾ 1, 27i. 12 .441, 2,247. s 

Welfare effects turn out not to be much affected by the specific values of the 

parameters, 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 t~at of 

the ratio of output movements to menu costs. It is largest for values of Q, p, 8 and 

IT close to unity, and decreases as these parameters increase, In the table, it varies 

from 60 for low values of Q, ~, 8 and IT to S for high values of these parameters, 

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 we were anatyzing 

the effects of small changes in money, this assumption was clearly warranted 1; in the 
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initial monopolistically competitive 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 margi~~l 

disutility of labor, workers will willingly accomodate a small increase in demand ~or 

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 option of either 

accomodating or rationing demand ; they will resort to the second option if marginal 

cost exceeds_ price. The same analysis applies to workers, From standard monopoly_ 

theory, we know that firms and workers will accomodate relative increases in demand 

of : 

(8/(8-ll)oc-1 and (er_/ (cr-1) )~-1 respectively 

This raises the question of whether, assuming 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. Figure 4 replicates Figure 2 and draws the aggregate 

price and wage rules under competitive and monopolistically competitive conditions. A 

is the monopolistic competitive equilibrium, A' the-competitive one. Along the 

monopolistically competitive price rule, price exceeds marginal cost ; thus firmi 

will satisfy demand, at a given price wage ratio, until marginal cost equals pric~, 

that is until they reach the competitive locus. ln our case, firms will supply up to 

point B. The shaded area Fis the set of output-real wage at which firms will ration 

rather than supply. By a similar argument, workers will supply up to point B', Th~ 

shaded area His 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 a~e, 
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it is impossible, unless the competitive and monopoli1tic1lly competitive real w1ge1 

are equal, to attain the competitive equilibrium through an increase in nominal 

money, 

What happens therefore as demand increa1es depends on both menu costs and 1upply 

constraints. If menu costs are large, supply constraints will come into effect first, 

If menu costs are small, a more likely case, prices ind wages adjust before supply 

constraints come into effect. 

Conclusion 

The results of this paper are tantalizingly close to those of traditional 

-Keynesian models : 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 fact, while we 

believe these results to be important to the understanding of macroeconomic 

fluctuations, it is also clear that there is still a long way to go for this model to 

justify Keynesian results. Let us mention some of the main issues. 

The scope for small menu costs to lead to large output, employment and welfare 

effects in our model depends critically on the elasticity of labor supply with 

respect to the real wage being large enough (on (FJ-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 
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permanent changes in demand, An other possibility is that unions have• flatter l1bor 

supply than· individuals. More likely, the assumption that labor markets operate as 

spot markets (competitive or monop~listically competitive) may have to be 

abandoned 1 7 , 

The analysis of this paper is purely static. There are substantial conceptual 

issues in extending the model to look at the dynamic effects of _demand on output, in 

the presence of menu costs. _If ~enu· costs lead to staggered nomi~al pr1ce and wage 

decisions, with fixed lengths of time between decisions, the model delivers, 

_depending on the particular staggering structure 1_the same qualitative results as 

recent macroeconomic models with staggering, such as those by Akerlof (1969) 1 Taylor 

(1979) and Blanchard (1983) (see Blanchard (1985) for a more detailed ~rgumentl. If 

however menu costs lead price and wage setters to use (S,s) policies, which imply 

random periods of time between decisions, the results may be quite different ; in 

response to a change in aggregate demand, only a few prices may be readjusted I they 

may however be readjusted by a large amount, implying a large change in the price 

level I and little effect of real money on output, apart form the distortions on the 

price structure (see Caplin and Spulber(1985), and Blanchard and Fischer (1985) for 

further discussion), 

17 This is 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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Appendix 

This appendix derives the market equilibrium conditions (5) to (11) 

given in the text and proceeds in three steps. The first derives the demand 

functions of each type of labor and each typ~ of product by solving 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 maximization-, The 

-
third characterises market equilibrium. 

1. Demands for product and libor types - -

a) In order to maximize profit, each firm minimizes its ptoduction cost 
for a given level of output and wages 1 

n n CT-1 CT 1 
min r: WJ N1J 
N1J j=l 

subject to ( r: N1J_u_)CT-l ex 

j=1 

Solving this minimisation problem gives 1 

U -CT ex 

NiJ =(n 1-CT) (Wj/W) Yi 

n 1 ex 
and r: w j NI j = (n 1-cr) w Y1 

j=l 

n 1-er 
where w = ( ( 1/n) r: WJ ) 1-er 

j=1 

The demand for labor of type j is therefore given 
m -er 

NJ = I: N 1 j = (Wj/W) Nin 
i = 1 

m n m ex 
where N 5 ( r: r: wj N1 J) /W = (n 1 - er) r: Yi 

i ' i = 1 J 

N can be interpreted as the aggregate labor index 

by 

bl In order to maximize utility, each household chooses the optimum 
composition of consumption and money holdings for a given level of total 
wealth IJ and product prices : 

( a 1 ) 

(a2) 

(a3) 

(a4) 
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Ill e-1 e ¥ 1-¥ 
max f lJ ., r: Ct :;-a >T-T (HJ' /P) 
C1J,MJ' i ., 1 

m 
subject to r: pi Cl J + MJ ' ., I J 

i = 1 

Solving this maximization :problem gives 1 

-e 
C1J., <P1/P) 0 IJ/Pm) 

and 

/\J ., µ I _dP 
1-e 1 1 ¥ 1-¥ m 

where P = ((1/m) r: P1 
i • 1 

> 1-e and µ ., o m e-1 > ( 1-¥> 

µ can be interpreted as the marginal utility 6f real wealth 

The demand for product of type i is therefore given by 
n -e 

Y1 = t C1 J = (Pi/P) (Y/m) 
j=1 

n 
_ where Y = n: 

m 
r: P 1 C 1 J ) / P-

j i 
= 

n 
0/P) I: lJ 

j = 1 

(15) 

(a6) 

(a7) 

(18) 

(a9) 

(a10) 

Y denotes real aggregate consumption expenditures of households and will 
be referred to as "aggregate demand", 

- Note that (a5) 1 (a6), (a9) and (a10) imply the following relation 
between agoreoate demand and aggregate desired real money balances : 

Y = 0/(1-¥>) M'/P where 

2, Price and wage rules 

n 
M'=EM'j 

j=1 
· ( a 11) 

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

n 
V1 = P1 Y1 - I: Wj N1J 

j=1 

subject to ·the cost function (a1) and the demand function for its 
product (a9), Solving the above maximization problem gives : 

0(-1 
Pt= (8/(8-l))n 1-11 0< Y1 W, or equivalently 

1 1-0( 0(-1 
Pi/P = [((8/(8-1)) n l-11 m )(W/P)(Y )J (1+8(a-1)) 

(a12) 

· ( a 13) 

< a 14) 



Equation (all) implies that the price i1 equ•l to 8/(&-1) times the 
111&rgin1.l cost. 

b) Taking as given prices and other wages, e1ch household chooses its 
wage and 11.bor supply 10 •• to maximize utility. Using (a6l t 

~ 
UJ = µ lJ/P - NJ (a15) 

subject to the demand for its type of labor (a3) and the budget 
constraint : 

lJ = WJ NJ + E V1J + MJ 
i 

-
Solving this maximization problem gives 

!'-1 
-

µ WJ/P = (a/(a-1))!' NJ , or equivalently 

1-~ j:!-1 1 
WJ/W = [((a/(u-1))(~/µ)n HP/Wl(N )J (l+a(j:!-1)) 

(a16) 

(a17) 

( a 1 B > 

Equation (a18) implies that the real wage, in terms of utility, is equal -
to a/(a-1) times the marginal disutility of labor. 

3. Market equilibrium 

In equilibrium, desired real money balances must be equal to actual 
balances. Thus M = M', Replacing in (a11) gives 

Y = 0/(1-¥)) M/P ( a 19) 

·This is equation (5) in the text. Then, from equations (a4), (a9) and 
(a19) 1 we get : 

1 0( -oc 

N = [(n 1-a)0/(1-¥)) m 
m -oce 0( 

E !P1/P) l CM/Pl 
i=l 

If all firms choose the same -not necessarily optimal- price, this 
reduces to : 

1 1-oc oc oc 
N = [n 1-a m C¥/(1-¥l)J (M/P) 

(a20) 

(a21) 

Substituting equation (a19) into (a9) gives the demand function for 
product i I equation (7) in the text. Substituting equation (a21) into 
equation (a3) gives the demand function for labor of type j, equation (8) in 
the text. Note that as we have not used the price and wage rules to derive 
these demand functions, they hold even when prices or wages are not set 
optimally. 

Substituting equation (a19) into (a14) gives the price rule for firm i 1 

equation (10) in the text. Substituting (a19) into (a18) gives the wage rule 
for worker j 1 equation (11) in the text. 
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