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Imperfect Competition, Underemployment and Crowding-Out

Dennis J. Snower

1. Introduction

The microfoundations of the conventional macroeconomic models

characteristically assume that the economy is perfectly competitive.

This assumption has been incorporated in both market-clearing and

non-market-clearing models. By contrast, this paper develops a

macroeconomic model which rests on imperfectly competitive micro-

foundations and explores the implications of imperfect competition

for the effectiveness of government policy with regard to wages,

prices, and employment.

There are a number of reasons why such an approach appears

worthwhile. First, whereas the distinctiveness and practical

significance of imperfectly competitive behavior has long been

acknowledged in microeconomic analysis, the repercussions of this

behavior in macroeconomic activity remains largely unexplored.

Second, the division of market power among agents in the private

sector has important implications for the effectiveness of govern-

ment policy. Third, the assumption of imperfect competition provides

a' way out of logical difficulties generated by the conventional non-

market-clearing macroeconomic models.

These non-clearing models (e.g. Benassy (1975), Barro-Grossman

(1976), Malinvaud (1977), Muellbauer-Portes (1978)) presuppose

(a) perfect competition, so that all agents are price takers, and

(b) that prices are set at levels which do not clear their respective



markets. However, perfect competition requires that agents are able

to buy and sell all that they wish to demand and supply at the going

prices (given tastes, technologies, and endowments), while non-

clearing markets imply that agents are not able to do so. As Arrow

(1959) noted, the assumption of perfect competition breaks down

when agents are rationed.

In general, by changing the prices, agents could manipulate

the rations they face. For example, a firm which is rationed in the

product market (i.e. which would be willing to sell more than it

does at the going prices) may be able to manipulate the product

demand it faces by varying the product price. Thus, in the absence

of institutional restrictions on price change, when markets do not

clear, agents have no incentive to remain price takers. To say that

a firm faces a price-manipulable product demand ration simply means

that it faces a non-vertical product demand curve. The rations

which agents face under non-market-clearing conditions may be inter-

preted quite simply as the demand and supply curves which agents

with market power take into account when making their decisions.

Of course, there are special circumstances in which markets

do not clear and agents nevertheless remain price takers. For

example, the government may institute wage-price controls and the

prescribed wages and prices may not clear their respective markets.

Here the government preempts the market power which the agents of

the private sector would otherwise have made use of. Besides, there

may be administrative costs of price change (see, for example, Barro

(1972), Sheshinski and Weiss (1977)) - such as the cost of replacing

price tags and printing new catalogues - which may induce agents to

accept their existing rations. Yet it appears quite doubtful that

these costs are of major practical significance in explaining



price stickiness in the face of large variations in production and
0

employment.

So let us assume that there is imperfect competition and that

prices are flexible. In other words, there are no legal or administra-

tive restraints on price change and the price makers may set their

prices freely in accordance with their objectives.

The macroeconomic model under consideration here is based on

microfoundations in the spirit of Chamberlain's (1933) monopolistic

competition. These microfoundations have three salient features.

First, both products and labor services are assumed to be differenti-

ated. There are a fixed number of product markets (one for each type

of product) and a fixed number of labor markets (one for each type of

labor).

Second, the price setters are assumed to have monopoly power

in the markets in which they operate, but none in any of the other

markets. Each price setter in a particular market recognizes that

his activity has no significant influence on the activity of agents

in all other markets. In particular, sellers are assumed to be

price setters in their markets. Firms have monopoly power in their

respective product markets and households (through the vehicle of

their unions) have monopoly power in their respective labor markets.

Firms set their product prices in accordance with their profit-

maximizing obsjectives; households (through their unions) set their

wages in accordance with their utility-maximizing objectives.

Third, there is free entry of firms into each product market

and this drives the profits of all firms to zero. Thus, households

earn wage income, but no profit income.



This paper is akin to Hart's (1982) macroeconomic model of

imperfectly competitive activity. However, in Hart's analysis,

(i) firms and unions behave as Cournot-Nash oligopolists in the

product and labor markets, respectively (rather than as Chamberlain-

ian monopolistic competitors), (ii) there is no free entry of firms

which drives profits to zero (as is the case here), and (iii) certain

agents are assigned to certain markets and this assignment is given

no choice-theoretic rationale.

Within this analytical framework, it will be shown that:

(A) Every imperfectly competitive equilibrium (ICE) generates

under-employment, i.e. the ICE level of employment falls short of

the socially optimal level. This result is explained by showing

that the division of responsibility for price and quantity decisions

among imperfectly competitive agents invariably give rise to alloca-

tively inefficient trades.

(B) An increase in government expenditure invariably crowds out

private-sector expenditure.

(C) An increase in government expenditure gives rise to a wage-

price spiral. The magnitude of the wage-price spiral is related

to the size of the crowding-out effect.

Result (A) is concerned with the nature of unemployment under

ICE. The explanation of unemployment in terms of allocative ineffi-

ciency of imperfectly competitive trades provides an alternative to

the quantity rationing of the conventional Keynesian models as well

as the argument based on increasing returns (Weitzmann (1982)).

Result (B) is rather surprising. It stands in contrast to the

"Keynesian features" of Hart's (1982) analysis. Result (C) contri-

butes to the well-known controversy about how government expenditure

changes "split" between price effects and quantity effects.



The paper is organized as follows. Section 2 concerned with

the interrelations among the various agents and discusses the

salient assumptions underlying the imperfectly competitive structure

of our model. Section 3 describes the behavior of the agents and

portrays the imperfectly competitive general equilibrium. Section 4

shows how government expenditure changes generate wage-price spirals

and crowd out private sector expenditures. Section 5 deals with

the nature of under-employment and trading inefficiency under imper-

fect competition. Finally Section 6 summarizes the main conclusions

of our analysis.



2. Structure of the Model
0

2a. The Interrelations among Agents

The economy under consideration contains three types of agents:

firms, households, and government. There are two types of markets:

product and labor markets. .The households supply labor to the firms

and the firms supply produced goods to the households and the govern-

ment. In the hands of the households, the produced goods are non-

durable consumption goods; in the hands of the government, they are

nondurable public goods, which are imposed (without price) on the

household.

The households pay for their consumption purchases by means of

their wage income; the firms pay for their labor purchases from their

sales revenue; and the government finances its expenditures by imposing

an identical lump-sum tax on each household and (depending on the

interpretation below of firms' fixed costs) possibly also on each

firm (but the government budget constraint is not important for the

analysis below).

As noted, we allow the products to be differentiated. There

are a fixed number (I) of products, each produced by one "industry".

Each industry contains F identical firms. (F is a variable, since

the number of firms per industry is such as to ensure zero profits.)

No industry produces more than one type of product.

Labor services are also differentiated. There are

a fixed number (T) of labor types. Each household can provide labor

of only one type. All households of a single type group together to

form a trade union. There are a fixed number (H) of house-

holds per union. No union offers more than one type of labor service.

This configuration of labor and product markets is pictured in



Figure 1. ^L^ is the amount of type-t labor demanded by firm f;

C , is the amount of type-i product demanded by household h; and

G. is the amount of type-i product demanded by the government (and

imposed on the households).

2b. The Division of Price and Quantity Decisions

The next step in setting up our model is to specify which agents

are to be assigned control over which price and quantity variables.

Each of the product and labor markets is assumed to consist of a

"heavily populated" and a "lightly populated" side. On the former

side, each agent is sufficiently small relative to the market so

that his activity has no influence on the activity of the other

market participants. On the latter side, each agent is sufficiently

large relative to the market to have some monopoly power (see Hart

(1978)). Let us adopt the usual convention that the lightly popu-

lated side of the market makes the price decisions, while the

heavily populated side makes the quantity decisions.

In particular, each firm faces a large number of buyers (viz.

the households and the government) in its product market. The firm

has some monopoly power in this market, whereas the buyers do not.

Consequently, the firm sets the price of its product and each of

the buyers decides how much to purchase at that price.

Each union faces a large number of buyers (viz. the firms

in its labor market). Once again, the union has some monopoly

power in this market, but the buyers have none. Thus, the union

sets the wage at which its members are willing to work and each of

firms decides how much labor to hire at the offered wage.



Industries: i = !,...,! Unions: t = 1,. . . ,T

S/

Firms per ind.: f = 1,...,F Households per union: h = l,...,H

Figure 1: Grouping of Economic Agents



The usual justification for this division of price-quantity

decisions among agents is that it economizes on transactions costs.

The reason why department stores, airlines, supermarkets, etc. do

not make price-quantity bargains with each of their customers is

that the cost of negotiating these bargains is prohibitive.

Letting a small number of sellers decide the price and a relatively

large number of buyers decide individually what amounts to pur-

chase at this price economizes on the informational prerequisites

for satisfying the demands and supplies in a market.

To make the price decision, each seller needs to know the

demand curve he faces, which means that he needs information on

the supply behavior of his few competitors (if any) and the aggre-

gate demand forthcoming in response. To make the quantity decision,

each buyer only needs to know the announced price. The reverse

set-up - numerous households making the price decision and few

firms making their individual quantity decisions - would entail

greater transactions costs. For now the numerous buyers would require

information on each other's demand behavior and on the aggregate

supply and the few sellers would require information on each

other's supply behavior. Alternatively, bilateral price-quantity

bargains between each buyer and seller would imply even greater

information requirements.

These matters have not been spelled out rigorously in the

literature on imperfect competition. Authors in this area have

simply made the plausible assumption (supported by casual observa-

tion) that the above-mentioned division of decision-making obtains

in markets with heavily and lightly populated sides. This practice

is followed here.
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2c. Microfoundations of the Macromodel

The set-up has a Keynesian flavor since the sellers

in the product and labor markets are the ones who are being

"rationed". This circumstance is due to the assumption that the

sellers are on the lightly populated sides of their markets and

thus they become price setters, facing demand curves for their

commodities. (The buyers in all markets are perfect competi-

tors.) The firm's product demand curve (which depends,

among other things, on its product price) takes the place of its

nonmanipulable product demand constraint in the conventional

"reappraisal-of-Keynes" models, and the union's labor demand curve

(which depends, among other things, on the wage) takes the place

of the household's nonmanipulable labor demand constraint.

The standard Keynisian macro model which has emerged from

the literature on the "reappraisal of Keynes" is constructed from

microfoundations in which groups of identical agents face rigid

wages and prices. All firms are commonly assumed to be alike,

each producing a homogenous output by means of a homogenous labor

input, and all households are also assumed to be alike, each con-

suming a homogenous product and supplying a homogenous labor service.

Consequently, the aggregate supplies and demands in the labor and

product markets are simply equal to an individual agent's supply

and demand in these markets multiplied by the number of agents of

that type in the economy.

By contrast, this paper constructs a macroeconomic model

from microfoundations in which agents are imperfectly competitive

on account of product and labor-service differentiation. These

microfoundations must be erected on different principles from



11

those underlying the reappraisal-of-Keynes models, since products

and labor services are not homogenous. Thus, the demands for and

supplies of products of different types cannot be added to one

another to yield economy-wide product demands and supplies.

Similarly, the economy-wide labor demands and supplies cannot be

derived by summing over different labor markets.

Instead of assuming that all firms and all households are

alike - which they are not, since different firms may produce

products of different types and different households may supply

labor of different types - we assume that all firms' production

functions and all households' utility functions are "identical"

and "symmetric". All production functions are identical in the

sense that they have the same functional forms (for example, in

the case of two products, Q. and Q_, and two types of labor L and

L?, Q = f(L , ~L ) and Q = f(L,, L )). They are symmetric in that

the various types of labor needed to produce a particular output

enter the production function in the same way (for example, f(L., L )

= f(L , L,)). Similarly, all utility functions are identical

by virtue of their identical functional forms (for example, for

two households with utility functions U and U_, supplying labor

of types Lx and 1^, U^ = U ^ , Q2> 1^) and U 2 = U(Q1> Q2> L^);

they are symmetric since the products consumed by each household

enter the utility function in the same way (for example, U(Q ,

Q2, Lx) = U(Q2, Qlf L 2)).

The upshot of these assumptions is to make the demand

functions alike and the supply functions alike in all labor and

all product markets. The identity and symmetry of all product

functions implies that the aggregate demand for labor of type t -
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the sum of the (identical) demands by all firms bidding for this

labor - has the same functional form as the aggregate demand for

any other labor type. Also, the identity and symmetry of all

utility functions implies that the aggregate supply of type-t

labor - the sum of the (identical) supplies by all households

offering this labor - has the same functional form as any other

aggregate labor supply- Consequently, the type-t labor market

serves as a microcosm of the economy-wide labor market.

The same may be said of the type-i product market. The

identity and symmetry of all utility functions and all production

functions means that the aggregate demand for and supply of product i

have the same functional forms as any other product demand and supply,

respectively. Thus, the type-i product market is a small version

of its economy-wide counterpart.

2d. Monopolistic Competition

As an imperfectly competitive general equilibrium model, the

model presented here falls within the tradition established by

Benassy (1976, 1978), Grandmont-Laroque (1976), Negishi (1978),

Hahn (1978), Hart (1982), and others. We will assume that, in

equilibrium, the price setters know the true demand curves facing

them and, in this respect, our model has particular affinity to

the last two references.

As noted, the imperfect competition of the model here is

akin to Chamberlain's monopolistic competition in three respects:

(i) products and labor services are differentiated; (ii) each price

setter in a particular market recognizes that his actions, by

themselves, have no effect on the behavior of agents in other
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markets, and (iii) free entry of firms into each product market
0

reduces all firms' profits to zero.

Whereas (i) specifies the "monopolistic" element in monopolis-

tic competition, (ii) and (iii) describe the "competitive" elements.

On account of (iii), we obviously must allow for the possibility of

more than one firm in each product market. Yet whereas the number

of firms in each product market is sufficiently large to eliminate

all profits, it is not large enough (as stipulated below) to elimi-

nate firms' monopoly power in their product markets (i.e. not large

enough to make the product demand curves they face perfectly elastic.)

Characteristics (i) and (iii) are straightforward; characteris-

tic (ii) needs further motivation. Each firm assumes that variations in

its product price have no effect on the price-quantity decisions of agents

in the labor markets and the other product markets, and each

union assumes that variations in its wage have no repercussions

on the product markets and the other labor markets.

This assumption is justified if each seller has some monopoly

power in the particular market in which he sells, but none in any

other market. Hart's (1978) analysis implies that this condition

holds whenever each seller is of significant size relative to his

market, but of negligible size relative to every other. Loosely

speaking, a seller is of negligible size in his market whenever

the expenditure on his product occupies a negligible proportion

of each buyer's total budget; otherwise the seller is of significant

size.

In order for each union t to have monopoly power in the type-t

labor market and the buyers in that market to have none, we assume

the following:
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(Al) Each industry uses a sufficiently small subset of all the

labor types so that each union t is of significant size

relative to the type-t labor market.

(A2) Each labor type is demanded by a sufficiently large number of

industries so that each industry demands a negligible propor-

tion of each labor type.

Similarly, in order for each firm f in industry i to have monopoly

power in the type-i product market and the buyers in that market to

have none, we make the following assumptions:

(A3) Each household consumes a sufficiently small subset of all

firms' products so that each firm f is of significant size

relative to its type-i product market.

(A4) The product of each firm is demanded by a sufficiently large

number of households so that all the households belonging to

a particular union demand a negligible proportion of each

2 3
firm's output. '

Furthermore, the activity of each union t in its labor market

has a negligible effect on all other markets whenever assumption (A4)

holds and

(A5) The distribution of labor types among firms is such that all

the firms which demand labor of type t, taken together, demand

a negligible proportion of the aggregate demand for any other

labor type.

Similarly, the activity of each firm f in industry i has a negligible

effect on all other markets whenever assumption (A2) holds and

(A6) The distribution of firms' outputs among households is such

that all the households which demand one firm's product,

taken together, demand a negligible proportion of the aggre-

gate demand for any other firm's product.
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Finally, in order for each labor market and each product market

to be a small version of economy-wide labor and product markets,

respectively, we assume the following:

(A7) Each firm uses the same number of labor types.

(A8) Each labor type is demanded by the same number of firms.

(A9) Each household consumes the same number of products.

(A10) Each firm's output is demanded by the same number of house-

holds.

(All) Each firm faces the same, exogenously given, government demand

for its product.
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3. Behavior of the Imperfectly Competitive Agents

3a. The Firms

Each firm sets its product price and makes its employment deci-

sion so as to maximize its profit subject to its product demand func-

tions and its production function. Since it has monopoly power in

its product market but none in any other market, it takes the prices

of all other products and the wages of all labor types as given.

All firms in an industry are identical in that (a) they produce

identical outputs, (b) they hire identical sets of labor types,

(c) they use identical technologies, (d) they face the same wages,

4
and (e) they face the same demand functions for their products.

When examining the effects of government employment policy

on production-employment and wage-price decisions in Section 4,

it will be convenient to rule out those effects which operate via

induced changes in the number of firms per industry. To do so, we

make two simplifying assumptions:

(i) Each firm in an industry recognizes that it is the same as

all other firms in that industry. Thus, its price setting and

employment decisions are made under the presumption that all other

firms in the industry make the same decisions.

(ii) Each firm's production function exhibits constant returns to

scale.

Recall that each firm in an industry uses a "small" subset

of all the labor types. For expository implicity (but without

substantial loss of generality), we assume that each firm requires

just one type of labor. Thus, the firm's production function may

be expressed as L = J(Q? ) , where L f is the demand for type-t
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labor byofirm f and Q.f is the supply of type-i product by firm f.

(Since all production functions are assumed to have the same func-

tional form, J is not subscripted by firm or industry.) The

production function satisfies J' > 0 and J" = 0.

Let P. and W be the price of product i and the wage of labor t,

respectively. (Since each firm in an industry knows that it sets

the same price as all other firms in that industry, P. is not

subscripted by firm. Since all firms face the same wages, W is

not subscripted by firm either.) The firm's profit may be expressed

as TT. = P. • Q.f - W • L - A. "A" may be interpreted either as

a fixed cost of production (paid as a lump sum to the households) or

as a lump-sum tax (levied by the government).

The aggregate demand for product i is the sum of the govern-

ment and household demands for this product (G. and C., respectively).

C. may be derived from the households' optimization programs, to be

considered below. According to these programs, C. = C.(P., G.)«

Since each firm in industry i has an equal share of the demand for

product i and since each firm perceives its product demand correctly,

its perceived product demand function may be expressed as Q.f =

(1/F) • [C.(P., G.) + G.], where F is the number of firms per

industry.

Thus, the behavior of firm f in industry i may be summarized

by the following optimization program:

(1) Maximize -nif = P., • Q? f - Wfc • L° f - A

subject to Q?f = (1/F) • [Ci(Pi> G ^ + G ^

Ltf
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s D
where the endogenous variables are P^, Q^f. and L ^ ; W t, F, and G^

are exogenous to the firm's decision making.

Solving the firm's problem yields an equation for the profit-

maximizing value of P.:

dir., p
(2) -^- = [C.(P., G.). + G.] + [P. - W t • J1] • Ci = 0,

i

where C^ = (3C./3P.) < 0. (The second-order condition for profit

maximization is assumed satisfied.)

Equation (2) shows that, for a given production function and

product demand function, the firm's product price depends on the

wage W and the level of government expenditure G.. Letting

(diT.,/dP.) = \p, equation (2) may be rewritten in shorthand form:

, Wt, G£) = 0 ,

where

9P.
(2a) IT

t

= -i • J' = a > 0

("a" is a constant) and

3P.
(2b) —

3G.
I

c:
G

2-CfP

where Ci = (SC^/SG^) > 0 and (for simplicity5) we have used the first-

j P PP PC
order approximation of the consumption function: C. < 0 and C , C = 0

l 1 1

In other words, the firm reacts to an increase in the union t's wage

offer and to an increase in the government expenditure i by raising its

product price.
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The firm's product supply function and labor demand function
0

may be derived from the reaction function above:

(3a) Q?f = Qjf(Wt> G.)

and

(3b) L°f = Ltf(Wt, G.)

(-1 (+)

Recall that each labor type is demanded by a "large" number

of industries. Let I be the number of industries requiring labor

of type t. Then the aggregate demand for this type of labor is

, G.).

3b. The Unions

As mentioned above, the households which supply a particular

type of labor (say, type t) join a single trade union (union t).

All households in a particular union are alike in that (a) their

utility functions have the same functional forms and (b) they receive

the same wage incomes.



20

Each union is assumed to represent the interests of its member
0

households, in the sense that its objective function and budget con-

straints are the sum of its members' utility functions and budget

constraints, respectively.

Each union t sets the wage W , thereby determining the total

amount of employment available to its members. It divides this

employment equally among them. Each member household uses its labor

income to buy consumption goods. (Recall that profits are driven

to zero and thus households earn no profit income.)

Each union maximizes its utility function subject to its labor

demand function and its budget constraint. Since it has monopoly

power in its labor market but none in any other market, it takes

the wages set by all other unions and the prices of all products

as given.

As noted, each household consumes a "small" subset of all

product types. For simplicity (but once again without any substantial

loss of generality), we assume that it consumes only one type of pro-

duct. However, all the households belonging to a single union consume

several products (as implied by footnote 3). For simplicity, let us

assume that no product is consumed by the members of more than one

9
union. Then our microfoundations require that, since each type-t

labor is demanded by I different industries, the members of each

union consume I different products.

The behavior of union t may be summarized by the following

optimization program:

(4) Maximize U = U( C° , L S, G.)
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subject to L? = I • F • L«-f(Wt.» G,->
X) L L Li L 1

Pi ' Ci = W t ' L ? " P i * V

where S is the set of all product types consumed by the members

of union t, the first argument of the utility function is a vector

g
of all these product types, L is the aggregate type-t labor supply,

the third argument of the utility function is a vector of all public

goods, and P. • R is the value of the lump-sum taxes paid by the

member households. (Since the utility functions of all unions have

the same functional form, U is not subscripted by union.) Note that

each union correctly perceives its labor demand function. Let

U = (3U/3C?) > 0 for all i€ S (by symmetry), UT = (3U/3L
S) < 0,

IL = (3U/3G.) > 0 or all i; U__, UTT < 0 and all cross partial

derivatives are equal to zero. The endogenous variables are W ,

D S
C , and L ; P., I , F, and G. are exogenous.

Solving the union's problem yields an equation for the utility-

maximizing value of W :

(5) [UL + UC- 0 ] • L»f + V ( £ ) • L -0.
l l

(The second-order condition for utility maximization is assumed

satisfied.)11

Equation (5) indicates that, given the union's preferences

and labor demand function, the union's wage offer depends on the

product price P. and the level of government expenditure G..

Equation (5) may be rewritten as

(51) <J>(Wt, Pif G.) = 0 ,



where

(5a)

=o

("b" is a constant) and

22

^ = b > 0

aw
(5b)

tf

> 0,

12
where (for simplicity ) we have used the first-order approximation

w ww wG
of the labor demand function:L < 0 and L , L f = 0, and assumed

that Upp and IL. are negligibly close to zero. In other words, the

union reacts to an increase in the price of product i and to an

increase in government expenditure i by raising its wage offer.

The union's labor supply function and consumption demand

function may be derived from the reaction function above:

(6a)

where

(-) (+1

3P.
1

and

3G.
1

(6b) C. = C (Pĵ , Gi)

SPi (P.)
2 ' \

0,
13,14
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3ci

G '

C. may be interpreted as a Keynesian marginal propensity to consume.

It is the rise in consumption demand due to a rise in wage income,

generated by a rise in government expenditure.

3c The Imperfectly Competitive Equilibrium

Thus far, we have examined the price-setting behavior of the

firms given the wages determined by the unions and the wage-setting

behavior of the unions given the prices determined by the firms.

For a given set of government expenditures,

equation (2') represents each firm's reaction function and

equation (5') represents each union's reaction function. In the

imperfectly competitive equilibrium (ICE), these two stories are

interrelated.

At the ICE, the following three conditions are satisfied:

(i) the wages faced by the firms are those which maximize the

utilities of the unions, (ii) the prices faced by the unions are

those which maximize the profits of the firms, and (iii) the number

of firms per industry (F) is such that the profit of each firm is

zero.

In Figure 2, the reaction functions of a representative firm

and a representative union are labelled 0 and 6,,, respectively.

(Equations (2a) and (5a) indicate that both are straight lines.)

The wage-price combination (W*, P?) which characterizes the ICE is

given by the intersection of these two reaction functions. There-

by conditions (i) and (ii) above are satisfied. Note that neither
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reaction function depends on F. Thus, the equilibrium wage-price

combination does not depend on the number of firms per industry,

which is set to satisfy condition (iii) .



p.
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*
P.
1

ICE,

w*t

w

Figure 2: The Imperfectly Competitive Equilibrium
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4. The Effectiveness of Government Policy
0

Suppose that the economy is initially at an imperfectly

competitive equilibrium, associated with a given level of govern-

ment expenditures (falling equally on all firms). Thereupon

these government expenditures rise (by equal amounts for every

firm). What are the implications of this policy for wages, prices,

production, and employment?

In the model outlined above, government expenditures are

financed through lump-sum taxation of the households and firms.

Yet since the aim of this section is to explore how strong the case

for crowding-out is under imperfectly competitive equilibrium

conditions, let us break the government's balanced budget constraint

in this policy exercise. Two things should be noted about the

resulting "helicopter drop" of government expenditures. First, if

it can be shown that a rise in government expenditures crowds out

private-sector expenditures, then it is trivial to show that this

government expenditure increase matched by a lump-sum tax increase

crowds out private expenditure even more. Second, the proposed

policy exercise could be performed without breaking the government's

budget constraint if we were to include fiat money in our economy

and let the government expenditure increas-e be financed through it.

For example, we could assume (as is commonly done in the micro-

foundations of monetary macroeconomic models) that households demand

money as a store of value, whereas firms have no net demand for

money since their revenues always cover their costs. In that case,

real money balances would enter the households' utility functions

and their budget constraints would set consumption plus money balance
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accumulation equal to wage income net of household taxes.' Then

a government expenditure increase financed through money creation

leads, via Walras' Law, to a rise in money-balance accumulation

by the households. These complications have no effect on the

qualitative conclusions of this section, and so, for simplicity,

we let government expenditures rise by themselves.

The policy change gives rise to multipliers in wage-price

levels and production-employment levels. Let us investigate the wage-

price multiplier first. The relation between the levels of wages and

prices (on the one hand) and the level of government expenditures

(on the other) is given by equations (2') and (5') (the firm's

and the union's reaction functions, respectively). Totally

differentiating these equations,

+

dG. $p dG.

+

dG. * w dG.

Using the properties of the reaction functions (derived above),

dP. dW ,1 + C?

dG. dG. V2 . CP

dW dP. i . ~G
t , 1 = _ / 1 ) . I(7b). ~ - b

Solving the system (7a - b ) , we obtain the effect of a change in

government expenditures on prices
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(8a)

and

(8b)

i (

on wages

dW /

dG. V
1

] ^ (l

L-a.b; v2.

L-a-bJ V2.

'Ci ^

h C i \ (\

J'J '

Note that the effect on the real wage is ambiguous.

Given these price and wage effects, the associated effect

on the production of each output type may be derived. Recall that

Q. = C.(P.,G.) + G.. Thus, using equation (8a),

dQ.
(9a) ~ --

The effect on the employment of each labor type may be derived

as well. Recall that (̂  = F-Q, , L = I • F • L , and L = J(Q. ) .

Thus, L = I • F -J(Q./F). Given constant returns to labor,

Lt = It • J(Q i). Thus,

These multipliers may he interpreted in the same way as the

standard Keynesian multipliers, According to the Keynesian story,

a rise in government expenditures on the output of firms leads

these firms to hire more labor; the resulting rise in income leads

households to purchase more output of the firms, which in turn

leads to more employment, and so on. The Keynesian production

and employment multipliers may be portrayed as the resultants of

this sequence of events. Analogously, the effect of fiscal policy

in our model may also be interpreted in terms of a sequence of

reactions by myopic agents.
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Suppose that when the government increases its expenditures,

each firm believes that the expansion of product demand is specific

to its own industry. It does not realize that the boom is an

economy-wide phenomenon. Each industry is an "island"; information

about product demand on other islands is not instantaneously avail-

able. In particular, each firm in industry i perceives the rise in

government expenditure on product i (dG.) and the concomitant rise

p
in private-sector expenditure (C. • dG.), but it assumes that the

demand for all other products remains unchanged at its initial ICE

level.

Consequently, the firm of each industry reacts by raising its

product price as well as its production and employment. Yet since

each industry is small relative to the labor market in which it

participates, the firms in each industry expect their price-

quantity decisions to have no effect on the wages they pay.

Given this presumption, the profit-maximizing rise in the price

of the i'th product is

9P. s /I + G

) (

where d , d~, d_,... are the changes taking place in the first,

second, third, etc. rounds of the multiplier process.

The associated changes in production and employment are

(10b) dQ. = C^ • d Pi + (1 + C*?) •

= j • (1 + C?) • dGi > 0

(10c) d,L = ̂  • I • J' • (1 + CG) • dG. > 0
1 t 2 t 1 1
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The wages set by the unions are initially at their original
o

ICE level. Now each union finds that, at its initial wage, the

prices of the products its members consume have each risen by an

amount given in (10a) and the labor demand curve it faces (relating

its labor demand to its wage) has shifted by an amount given in

(10c). Each union believes that both the price and employment

changes are specific to its members. Thus, it raises its wage

offer. However, since each union is small relative to the product

markets in which it participates, it expects its wage change, as

well as the associated change in its members' consumption, to have

no effect on the product prices its members pay. Thus, each

union's optimal wage increase is

(lOd) dn
\ / 3wt

(j)= b=0
dG.

I

cG

1 ' • \b + £ ) • dG, > 0

In the second round of the multiplier process, each firm

faces a situation different from that in the first round: govern-

ment expenditure on its product remains unchanged at its first-

round level, but the cost of its labor has risen. Each firm

believes that the wage rise is specific to its own industry.

Thus, each firm's optimal price adjustment is

(lla) d 2P i = a • d1W(. =
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and the^associated adjustments in production and employment are

_G

\ . L . .
PJ

(lie) d L = - I • J1 • a • ! —-= -) ' jb + -\ - dG..
^ t t \ ^ / \ J / 1-

Each union also faces a different situation from that in the

first round of the multiplier process: its labor demand curve has

not shifted (since government expenditures remain at their first-

round level), but the product prices which its members face have

risen. Thus, it adjusts its wage accordingly:

(lid) d2wt = b •

' a ' ( 7 7 7 ) ' (b + £) ' dOi= - b . a • ( — 1 ) • (b + I) • dG. > 0

i

The third round of the multiplier is analogous to the

second. The price and wage changes are

d3P. = a • d2Wt

d VJ = b • d,P..
3 t 3 I

In order for the multiplier process to be stable, a • b < 1.

We assume this to be the case (making the standard use of the corres-

pondence principle).

Summing the entire sequence of price effects (equations (10a),

(lla), etc.) yields the price multiplier of equation (8a). Similarly,

the sum of the wage effects (equations (lOd), (lid), etc.) yields the

wage multiplier of equation (8b) and the sum of the production and
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employment effects yields the production and employment multipliers

1 ft
of equations (9a) and (9b), respectively.

It is interesting to note that in this imperfectly competitive

economy, government expenditure crowds out private-sector expenditure.

The immediate impact of a rise in government expenditure on produc-

tion (before firms and unions begin to change their prices and wages,

respectively) is

x i ̂ initial

The production multiplier (9a) is the sum of this term plus another

which is unambiguously negative. Thus,

dQi \ >(
 dQi

dG. ). .. \ dG. ).
I 'initial N I '

In other words, the initial fiscal policy impact is invariably

greater than the final impact (after the private sector has reacted

fully).

Proposition: In the imperfectly competitive economy above, govern-

ment expenditure invariably crowds out private-sector expenditure.

dQ.
If (1 - a • b) — — • (1 + -,) , then —i- ̂  0 and thus there is

< z . j" dG. <

partial, perfect, and multiple crowding-out, respectively.

In sum, a rise in government expenditure conjointly elicits

a wage-price spiral and a crowding-out of production and employment.

The mechanism whereby this happens is illustrated in Figure 3. The

price and quantity effects are interrelated because the firms and

the households each make a price decision together with a quantity



33

decision. As shown, in response to a government expenditure

increase, firms raise the price level and the employment level;

households react by raising the wage level and reducing consump-

tion. In all subsequent rounds, firms respond to household activity

by raising the price level and reducing employment, whereupon house-

holds raise the wage level and reduce consumption. In this manner,

the crowding-out effect of government expenditures may be explained.
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Figure 3: The Interaction of the Wage-Price Multiplier and the
Employment Multiplier.
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5. Under-Employment and Trading Efficiency
0

The imperfectly competitive equilibrium is invariably

characterized by under-employment, in the sense that the ICE

level of employment always falls short of the socially optimal

level. To demonstrate this proposition, let us compare the first-

order conditons for social optimality (on the one hand) with those

for profit-maximization and utility-maximization under ICE (on

the other).

The socially optimal levels of employment, consumption, and govern-

ment expenditure may be determined by solving the following optimi-

zation problem:

(12) Maximize E U(C. L G.)
t=1 i t ; ' ' x

subject to L = E J(Q.) for t = 1, ..., T

Q. = C. + G. for i = 1, ..., I

where E is the set of all industries j requiring labor of type t.

The first-order conditions for social optimality may be

reduced to

(13a) U c- UG = 0 = £
S°

CQ
(13b) Uc+ UL- J' = 0 = g

("SO" stands for "social optimum".) These two conditions are
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SO SO
pictured in Figure 4, where C. and G. denote the socially

0

optimal levels of consumption and government expenditure on

product i, respectively.

This social optimum cannot be attained through the ICE.

The reaction function of the imperfectly competitive firm (21)

implies that

(Ua) £ < jr '
I

Moreover, the reaction function of the imperfectly competitive

union (5') implies that

(14b)

Consequently, at the ICE,

UC

However, the social optimality condition (13b) may be

rewritten as

uL

c

Thus, in Figure 5, the imperfectly competitive relation between

consumption and government expenditure (£, = 0) lies everywhere

beneath the socially optimal relation between these variables

SO
(£ = 0 ) . Suppose that government expenditure is set at its
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• SO

socially optimal level, G- . Then consumption under imperfect

competition falls short of its socially optimal level by

(C^ - C^ ) and employment under imperfect competition falls
on TCT*1

short of its socially optimal level by u = (L - L ).

C

SO

e.
Figure 4: The Social Optimum.
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Figure 5: The Level of Under-Employment generated by

the Imperfectly Competitive Equilibrium.
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u is our measure of under-employment generated through the imper-

fectly competitive equilibrium.

An interesting rationale for the existence of under-

employment under imperfect competition is that imperfectly

competitive trades are always allocatively inefficient. This may

be demonstrated quite simply by considering the firms' iso-profit

loci and the unions' iso-utility loci. The former family of loci

(for a representative firm)

dw
8-rr. ... P.

if/ 1

= constant

is depicted in Figure 6. Clearly, the higher loci are associated

with lower profits. Thus, for any given W , the firms choose

that price which permits the lowest possible iso-profit locus

to be attained. In other words, the wage-price combination which

the firms select are given by the set of points at which the

iso-profit loci are horizontal. In this manner we trace out

the 6 curve (of Figure 2).
r

The family of iso-utility loci (for a representative union)

is pictured in Figure 7. The rightward loci are associated with

lower utility. Thus, for any given P., the union chooses that

wage which allows the leftmost possible iso-utility locus to be

reached. Consequently, the wage-price combinations which the

unions select are given by the set of points at which the iso-

utility loci are vertical. This exercise yields the 6 curve
rl

(of Figure 2).
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Figure 6: The Iso-Profit Loci and the Finn's Selected

Wage-Price Combinations.

"P.

V.
Figure 7: The Iso-Utility Loci and the Unions Selected

Wage-Price Combinations.
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As noted above, the imperfectly competitive equilibrium

lies at the intersection of the 6_ and 0,. curves. Since the

iso-profit locus is horizontal and the iso-utility locus is

vertical at this intersection point, the two loci (which are

everywhere continuously differentiable) must cross one another.

Yet in that event, the trades of consumption and labor which

takes place between the firms and the unions cannot be allocatively

efficient. Efficient trades occur when, for any given iso-profit

locus, the unions attain the leftmost possible iso-utility locus

(or, equivalently, for any given iso-utility locus, the firms

attain the lowest possible iso-profit locus). In other words,

efficient trades occur at the points of tangency between the

iso-profit and iso-utility loci. These trades are depicted

by the ET curve in Figure 8. As shown the ET curve passes to

the left of the imperfectly competitive equilibrium point (ICE

in Figure 8).

In order to compare the employment implications of efficient

verus imperfectly competitive trades, it is convenient to

characterize these trades in terms of consumption and govern-

ment expenditure. The set of all efficient trades may be generated

by the following optimization problem:

I F
(16) Maximize V = E E f"if\ 2 U(C. , L , G.

is;
E E l - ^ l ) + l

i=l f=l \P. ) t=l

F f
subject to E ( p ^ ) = k. • Q. for i=l , . . . , I

f=l ^ / L L
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Figure 8: Efficient Trades and the Imperfectly Competitive Equilibrium

Qi = Ci + Gi for i = 1, ..., I,

L = Z J(Q.) for t = 1, ..., T
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where G. and k. (i=l,..., I) are exogenous and 0 < k. < 1.
ol 1 — 1 —

Here the allocation of resources is not governed by imper-

fectly competitive agents, but rather by a hypothetical

dictator who enforces allocative efficiency. Maximizing the

sum of all real profits and utilities ensures that the iso-

profit loci are-tangent to the iso-utility loci (viz., that it

is impossible to raise profit without reducing utility). The

parameters k. determine which point of tangency is to be

selected. As the k!s span the real numbers between zero and

unity, the entire set of efficient trades is covered.

The first-order conditions for efficient trades are

(171 k... + U + U • J' = 0 = I , for i = 1,...,I.
X C J_i

This condition implies that - (U /U ) < Jf. Recall that
C Li

social optimality requires that - (U /UT) = J
1, whereas under

C Lj

SO
imperfect competition - (U /U ) > J'. In Figure 9, £ = 0

C i-i

ICE
and £ = 0 depict the C. - G. combinations under social optimality

ET
and imperfect competition, respectively, while E, = 0 depicts these

combinations under efficient trades for k. > 0. (When k. = 0, the

E, = 0 and E, = 0 curves coincide.) Set government expenditure

SO
at some exogenously given level, say G. . It is evident from

the figure that consumption - and therefore also employment -

is always greater under efficient trades than under imperfectly

competitive trades. In this way, the under-employment generated

through imperfect competition may be explained in terms of the

allocative inefficiency of imperfectly competitive trades.
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Efficient Trades

Socially Optimal Trades

Imperfectly Competitive
Trades

5 E T = 0 (for k>0)

Figure 9: Consumption under Efficient and Imperfectly Competitive Trades.

The previous section showed how government expenditure

crowds out private-sector expenditure under imperfect competi-

tion. It may now be asked whether the same is true for efficient

trades. The answer is affirmative. Totally differentiating

condition (17), we find that

which lies between -1 and 0. Thus, there is partial crowding

out when trades- are allocatively efficient.
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6. Conclusion
0

In conclusion, this paper shows that moving from a standard

Keynesian model in which agents face non-manipulable demand

constraints to an imperfectly competitive model in which their

demand constraints are price-manipulable means taking a very big

step indeed. The former model - which rests on weaker choice-

theoretic foundations since it does not explain price-setting

behavior - does not mimic the workings of the latter. The nature

of unemployment is radically different in the two models: in the

former, there is involuntary unemployment due to wage rigidity;

in the latter, there is voluntary under-employment due to trading

inefficiency. Correspondingly, the effectiveness of government

policy is also different in these models: a rise in government

expenditure stimulates private-sector expenditure (through inter-

market spillovers emerging when wages and prices are fixed) in

the Keynesian model, but it reduces private-sector expenditure

(via induced changes in wages and prices) in the imperfectly

competitive model.
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Footnotes

1. If each firm acts independently of all other firms, then

it is sufficient to make the less stringent assumptions that

(al) each firm uses a "small" subset of all labor types and (a2)

each labor type is demanded by a "large" number of firms. However,

given the behavioral assumptions of Section 3, the firms in each

industry do not act in isolation, and consequently the assumptions

(Al) and (A2) are required.

2. To ensure that the buyers in the type - i product market

have no market power, it is sufficient to make the less stringent

assumption that each household demands a negligible proportion

of each firm's output. The assumption (A4) is required to ensure

that the activity of each union t has a negligible effect on

every product market (as noted below).

3. Assumptions (Al) and (A2) imply that there are more industries

than trade unions in the economy. Assumptions (A3) and (A4) imply

that there are more households than firms. In sum, I > T and

T-H > F-I. Assumption (A4) does not imply that T > F-I (which

is impossible, since T < I) as long as we do not require that all

households belonging to one union consume the same set of products.

4. This is ensured by the forces of competition on the buyers'

side of each product market and by the assumption that each firm

faces the same, exogenously fixed government demand for its product.

Assume an initial state in which the demands for a particular
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product i are not distributed equally among the firms in industry i,

Each firm's product demand curve (with price and quantity on the

vertical and horizontal axes, respectively) is the horizontal sum

of the government demand and the downward-sloping demand curve of

each of its household customers. The greater the share of aggre-

gate product demand which a firm attracts, the higher its profit

maximizing price (given non-decreasing marginal costs). The

forces of competition tend to equalize the prices which different

firms charge for a particular product and thereby also the demands

which these firms face.

5. This is implied by assumption (Al) together with the

assumption that all firms in an industry hire identical sets

of labor types.

6. As noted below, this consumption function emerges under

the simplifying assumption that each household consumes just one

type of product. In the absence of this assumption, the consump-

tion function must be expressed differently. Given our assump-

tions concerning the identity and symmetry of all production

functions and all utility functions in the economy, all product

prices must be equal in the imperfectly competitive equilibrium

(which is assumed unique). Let all prices, except that of

product i, be set at their equilibrium level, P. Then the

aggregate private-sector demand for product i may be written

as C. = C.(P., P",G ) . This function enters the firm's optimiza-
1 1 1 i

tion program, with P exogenous to the firm. In the ICE, P. = P

for all i.
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7. In equation (2), the first term of the middle expression

is unambigously positive. In order for the second term to be

unambigously negative, P. > W • J', i.e. the real wage falls

short of the marginal product of labor.

8. Provided that the uniqueness and stability of the ICE are

preserved, this approximation does not affect the qualitative

conclusions of our analysis.

9. Since products can be classified in countless ways (by

physical characteristics, location, recipients, etc.) no matter

of principle is at stake here.

10. P. is the price of any product i. Since all product

prices are equal in equilibrium and since our analysis is

confined to equilibrium conditions, the choice of this product

is immaterial.

11. The second term of the left-hand expression is unambigously

positive. In order for the first term to be unambigously negative,

U • (W /P.) > - U , i.e. the real wage must exceed the marginal

rate of substitution of consumption for leisure.

12. Once again, our qualitative conclusions are not affected by

this assumption, provided that the uniqueness and stability of

the ICE are preserved.

13. Recall that all prices are equal in equilibrium and hence

any P. may be chosen for i £ S .



49

14. Rewriting the union's reaction function:

* - Uc ' [Wt * Ltf + Ltf] + Pi * UL * [Ltf] = °

The second term of the middle expression is unambigously positive.

In order for the first term to be unambigously negative,

0.

15. In Figure 2, it is clearly not necessary for the firms

in the particular industry i to employ the households in the

particular union t. Nor is it necessary for the households in

union t to purchase product i. The reason is that in the ICE

the prices of all product types and the wages of all labor

types are equal.

16. The fiat money would also serve as a unit of account

(numeraire) whereby the values of the produced goods and labor

services are measured. Such a unit of account has been implicitly

presupported in the analysis above, although for simplicity it

has not been explicitly included in our model as a tradable

commodity.

17.

dG

Wt ?i
 = (j_). r^t

 w t . dPj
dG. lp-/ LdG. p. dG.1 1 1
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gjven that (a-b) < 1 (see below),

W t < 2 _ 1 _ _ . !

P 7 > 3 " 3 - J ' U
1 c

18. In general , the number of firms per industry changes in

the course of th i s mul t ip l i e r process and affects the values of

P G P
C. and C . These second-order influences are ignored here . C.

i i i
P

and C. may be interpretted as linear approximations of the

consumption function in the neighborhood of the init ial

equilibrium.
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