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5L Introduction

This paper began as an attempt to formalize a simple
general equilibrium version of the Chamberlimnian monopolistic
competition model, in order to see whether there is any wvalidity
in the common assertion that monopolistic competition leads to
too much product diversification. Chamberlin himself was careful
not to make any such assertion; as a matter of faect, he saw the
central issue very clearly, and expressed it succinctly as follows:
"It is true that the same total resources .., may be made to yield
more units of product by being concentrated on fewer firms. The
issue might be put as efficiency versus n:l:'J.H?.]:H]'.t},r".E-"lr Kaldor,
too, saw that excess capacity was not the same as excessive
diversity, He said that if economies of scale were exploited to a greater
extent, "the public would be offered finally larger amounts of a smaller
number of commodities; and it is impossible to tell how far
people prefer quantity to diversity and vice *i.ﬂs'.rsa".z-IIIr What

this really means is that a model must be specified in greater detail to

determine conditions under which the one or the other might be expected.

*The authors are Professorsof Economics at the University of Warwick,
Coventry, England and at Standford University respectively. {he
research was initiated while Dixit was at Balliol College, Oxford, and
Stiglitz was Visiting Fellow at 5t. Catherine's College, Oxford.
Stiglitz's research was supported in part by National Science Foundation
Grant SOC74-22182 at the Institute for Mathematical Studies in the
Social Sciences, Standford University. The authors are indebted to
Michael Spence for comments and suggestions on an earlier draft.
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The one example which has been worked out in soie detail, the
Hotelling spatial location model, has led many economists to

the presumption that there is in fact excessive diversity associated
with monopolistic r;lcrsrq'_n!_-titi_a::n.E—Irr The results of our analysis

throw considerable doubt on this presumptiom.

Further, it soon becomes apparent that the igsue of arvers_uv
is only part of the more general question of a comparison betvaca rne
market equilibrium and the optimum allecation: not only may the
numbers produced be incorrect, but the choice of which commodit:es
to produce, and how much of each to produce, may differ. There are
a number of effects at work. Whether a commodity is produced depends
on revenues relative ro total costs. Social proficability depends,
on the other hand, on a number of factors. In deciding whether
to produce a commodity, the government would look nat only at the
profitability of the project, but also at the consumer surplus
(the profitability it could attain if it were acting as a completely
discriminating monopelist), and the effect on other industries and
gectors (on the consumer surplus, profitability and viability). The
effects on other sectors result both from substitution and income

effecrs.

The whole problem hinges crucially on the existence of economies
of scale. In their absence, it would be possible to produce infinitesimal

amounts of every conceivable product that might be desired, without any



additional rescurce cost. Private and social profitability
would coincide given the other conventional assumptions,
and the repercussions on other sectors would become purely
pecuniary externalities. With non—convexities, however, we
shall see that 211 these considerations are altered.

Moreover, given economies of scale in the relevant
range of output, market realisation of the "unconstrained' or
first-best optimum, i.e. one subject to constraints of resource
availability ;nd technology alone, requires pricing below average
cost, with lump sum transfers to firms to cover losses. The
conceptual and practical difficulties of doing so are clearly
formidable. It would therefore gppear that perhaps a more
aPprupriate notion of optimality is a constrained one, where each
firm must operate without making a leoss. The government may pursue
conventional regulatory policies, or combinations of excise and franchise
taxes and subsidies, but the important restrictiom is that lump sum

subsidies are not possible.

The permissible output and price configurations in such an
optimum reflect the same constraints as the ones in the Chamberlinian
equilibrium. The two solutions can still differ because of differences

implicit in the objective functions.



Consider first the manner in which the desirability of
variety can enter into the model. Some such notion is already
implicit in the convexity of indifference surfaces of a conventional
utility function defined over quantities of all the varieties
that might exist. Thus, a person who might be indifferent between
the combinations of quantiries (1,0) and (D,l) of two product types
would prefer the combination (},}) to either extreme. If this is
the only relevant consideration, we shall show that in one central
case the Chamberlinian equilibrium and the constrained optimum
coincide. In the same case, we shall also show that the first best optimum
has firms of the same size as in the other two solutions, and a greater
number of such firms. These results undermine much of the conventional

wisdom concerning excess capacity as well as excessive diversity.

However, it is conceivable that the range of products available
is by itself an argument of the utility funetion, over and above what
is taken into account through the amounts actually consumed. This
may reflect the desirability of accommodating a sudden future change
of tastes, or of retaining one's identity by consuming products
different from those consumed by one's neighbours, or some such
consideration. Variety then takes on some aspects of a public good,
and this raises the usual problems for the optimal provision of such

goods in a market svstem.



Even if wvariety is mot a public goed, its private and
social desirability can still differ on account of the failure
to appropriate consumers' surplus as noted above. In the large
group case, it so happens that if the elasticity of demand is
constant and the same for all products, the consumers' gurplus is proportional
to the revenue, with the same faector of proportiomality for all goods.
The difference in the objectives of firms and of welfare maximization
then does not matter. Otherwise, we expect the equilibrium outcome
to be biased against those varieties for which the ratio of consumers'
surplus to revenue 1s large. However, this simple principle does not
yield much direct insight. A change in the output of a commedity, or
the introduction of a new commodity, affect the demands for all other
goods. With possible changes in the levels as well as the elasticities
af all demands, the consumers' surpluses and revenues can change in
complicated ways. Therefore the answers to the questions of the
equilibrium and the optimum levels of output, including possibly
considerations of the viability of these commodities, invelve a very
large range of possibilities. We need an explicit model with a detailed
formulation of demand, in order to isolate and analyse the various
questions. The rest of the paper attempts to provide such analyses.
In the next section we discuss the problems of modelling the demand for
variety, and set up the model of the special case mentioned above.
In Sectien 3, this case is analysed in detail. Sections 4-6 consider
the variocus generalisations mentioned above, In each case, we compare

various features of the Chamberlinian equilibrium with those of the two



types of optima, with particular regard to (1) the number and mix of
products, (2} thelir prices and quantities, and (3) the total resource

allocation feor this group of products.

We focus on the allocation problems that are of interest lere,
and negleet Lwo other isswes. The first is that of income distribution.
We assuwime utililby to be a function of market aggregate gquantities. This
is justified if the consumers have identieal tastes, and either
identical incomes or linear Engel curves; alternatively we can assume
that lump sum redistributions take place to maximise an individualistic
social welfare function, thus yielding Samuelsonian social indifference
curves. Also, we assume that the consumers' preferences are exogenous,
thus excluding considerations of advertising and its welfare implications.
We feel that prevailing thinking has overstressed this aspect at the
expense of some basic allocative issues, and that the qualitative
effects of adding these considerations to our model should in any case

be fairly evident.

Our model differs from the spatial location model in one important
respect, There, each consumer purchases only one of the preducts in the
industry. Increasing product differentiation leads to the consumer
being able to purchase a commodity closer to his likeing, i.e. to go
to a store closer to his residence. WUur model includes such considerations
in its interpretation with heterogeneous consumers and social indifference

curves. But in addition, it can allow each consumer to enjoy product



diversity directly. There are numerous examples where this
formulation is clearly more appropriate than one modelled on
location. The ability to diversity a portfolio by spreading

one's wealth over a large number of assets was one of the instances
that provided the original motivation for formulating this kind of
model, and is discussed in more detail elsewhere.if Clothes suited
to different climatic conditions, or flavours of ice-cream, are

other examples of this type.

2. The demand for variety

Consider a potentially infinite range of related products,
numbered E"(.l, 2, oo m, .. . A competitive sector labelled O
aggregates the rest of the economy. Good 0 i3 chosen as the numéraire,
and the amount of the economy's endowment of it is normalized at
unity; this ecan be thought of as the time at the disposal of the

cOnsSumers.

If the ampunts of the commodities consumed are *y and x = {xl,xz,..xn..}.

we define a utility function
u = U{xﬂ'xl’xi' SR Y ) {2.1)
This function, assumed to have convex indifference surfaces, considers

variety as a private good in the sense defined before. If a subset S

of commodities is actually being produced, i.e. x> O for i £ § and ® 0= 0
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for i ¢ S, then the public good case can be modelled by allowing

u to depend explicitly on 8, i.e,

u = U{KG, xl, xz, P xn.- v 3 5 ] (2‘-‘2}

We shall take up this ecase in Section 4,

It is clear that at this level of gemerality, nothing
specific or interesting could be said, We proceed to impose some
structure on U in order to isolate issues for sharper focus. First,
we assume that the group of products in question is separable from

the aggregated sector, i.e.

u= U{gﬂ, F[xl, LOTRE T S Y ) (2.3)

For most of this article, we assume that V is a symmetric functiomn.
This, combined with an assumption about the symmetry of costs,
removes the issue of the product mix. The number of products is
still a relevant consideration, but given this number n, it does

not matter what labels they bear. Then we may az well label them

1, 2, .. n, and potential products (n+l), (n+2), ... are not being
produced. This is a restrictive assumption, for in such problems we
often have a natural sense of order along a spectrum, and two products
closer together on this spectrum are better substitutes than two
preducts farther apart. This makes V asymmetric, and the actual
labels of products available become importanmt. This is naturally
recognised in the spatial context, but the Chamberlin tradition where
the nature of the products in the group is left unspecified has
implicitly assumed symmetry. We shall follew this tradition, but

. a . . b
1n Section 6 we shall return te the question of the product mix.—
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The next simplification is to consider an additively

separable form for the function V(x), i.e,
u = U(xﬂ, Ei v(xi) ) (2.4)

We take up this case in Section 5. In the next section, we consider
an even more special form where v{ij has a constant elasticity of

substitution, i.e.

1/p

u = U( Xg» in x.p] ) (2.5)

i
For concavity, we need p < 1. Further, since we wish to allow a

situation where several of the X, are zero, we need p > 0.

Finally, we assume that U is homogeneous of degree one

in X, and V(x ). Then, with unit income elasticities, we can study
substitution between the sectors without the added complication of

unequal income effects.

In the remainder of this section we shall derive the demand
functions for the special case (2.5), and comment on their properties.
Suppose products 1, 2, .. n are being produced, and write the budget

constraint as
n

+ . . .
xO = i=1 Pl xl

=1 (2.86)
where I is income iu terms of the numéraire, i.e. the endowment which

has been normalized at 1, plus the profits of firms distributed to

consumers, or minus the lump sum transfers te firms, as the case may be.

We omit the details of utility maximizatiom. The interesting

i ; ; 7
feature is that a two—stage budgeting procedure 1s a];rplu:ahle.--"f
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Thus we can define a quantity index y = V{x), and a price index
q = Q(p), such that (x,,y) maximize U(xys¥) subject to

%5 * 4_; = I, and then X maximises V(x) subject to

Ei P; ¥ = 4qy. Moreover, with the quantity index of a constant

elasticity form, so is the price index. Thus, when

n 1/p
= g
y [‘Ei,l x. ] (2.7)
we have
n -1/B g
q = [3141 P :[ (2.8)

where 8 = (l-p)/p . From the conditions imposed on p , we

know that £ is positive,

Now consider the first stage of budgeting. Since U is

homogeneous of degree one, x. and y are each proportional to I, and

0
the budget shares are functions of q alone. Let s(g) be the
budget share of ¥, i.e.
y =1 s(q)/q (2.9)

The ratio xﬂfy is a function of q alone, and its elasticity is
defined as the intersectoral elasticity of substitution, which we
shall write as o(g). The behaviour of budget shares depends on the
relation between o(q) and 1 in the standard manner: thus we have

the elasticity

8 (@) =as'(@)/s@ =[1 - o(q)] [I - s()](2.10)

We see at once that

8 (g) =< 1 (2,11)
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Turning te the second stage of the problem, it is

easy to show that for each i,

1/(1-p)
X, =y qupi 1 (2.12)

where y is definmed by (2.9). Consider the effect of a change in
p; alone, This affects x; directly, and also through q, and
thence through y as well. Now from (2.8) we have the elasticity

1/p

dlog q/ 3 log P g pi} (2.13)

So long as the prices of the products in the group are not of different
orders of magnitude, this is of the order (l/n) . We shall assume
that n 1is reasonably large, and accordingly neglect the effect of each

P

; on g and thus the indirect effects on X, . This leaves us with

the elasticity

alog x, / & log p; = =1/ (1-p) = (1+B)/B (2.14)

In the Chamberlinian terminelogy, this is the elasticity of the
dd—curve, 1.e. the curve relating the demand for each product type to

its own price with all other prices held constant.

In our large group case, we also see that for 1 # j, the

cross—elasticity dlog X, {8 log pj is negligible,

However, if all prices in the group move together, the
individually small effects add to a significant amount. This
corresponds to the Chamberlinian DD-curve. Consider a svmmetric

situation where x; =x and P; =P for all i from 1 to m.
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We have
v = g P gt (2.15)
§ = paP = xn GPMe (2.16)
and then, from (2.8) and (2.12)
x = Is(qQ / (pn) (2.17)

The elasticity of this is easy to calculate; we find
3logx/3logp=-0-9% ()] (2.18)

Then (2.11) shows that the DD-curve slopes downward. The
conventional condition that the dd-cmrve be more elastic is seen

from (2.14) and (2.18) to be

1/8 + 8 (g) > O (2.19)

Finally we observe that, for i # j,

1/(1=p)
x; /%, =L/ ;] (2.20)

L% id
Thus 1/(l=p ) 1is the elasticity of substitution between any two
products within the group. This calls for some comment. A constant
intra-sectoral elasticity of substitution has some undesirable
features in a model of product diversity. Some problems of assuming
symmetry were pointed out earlier. For a spectrum of characteristics
we would expect the elasticity to depend on the distance betwen
i and j. In addition, the total number of products belng produced
may be thought to influence the elasticities. 1f the total conveiv-

able range of variation is finite, then products have to crowd closer
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together as their number increases, and thus the elasticity of
substitution should on the whole increase and tend to infinity
in the limit, However, it is often the case that the total

range is very large, and most practicable product ranges can
only hope to cover a negligible fraction of it. This is
particularly true if there are several relevant characteristics,
and therefore several dimensions to the spectrum, Since this

is a very likely situation, we think it interesting to have a
model where there is an infinity of conceivable products but only
a finite number are ever produced, and the elasticities of
substitution are all bounded above, thus always leaving some
monopaly power in existence. With fresh apologies for symmetry,
the assumption of constancy then offers some simplicity and an
interesting result. In Section 5, we shall relax constancy to

some extent.

As regards production, we assume for most of the paper that
each firm has the same fixed cost, a, and a constant marginal
cost, ¢, also equal for all firms. All our results remain valid
if the variable cost of production is allowed to depend on output,
but the algebra is considerably more complicated. In Section 6 we
consider a case where different firms have different values of
a and ¢, and in the concluding remarks we mention some other

problems.



3. The constant elasticilty casa.

Market Equilibrium

In this section we study the ronsequences of the utility
function (2.5) and the associated demand functions derived in
Seciion 2. Let us begin with the Chamberlinian group equilibrium.
The profit-maxinization condition for each firm is the familiar
equality of marginal revenue and marginal cost. With a constant
elasticity of demand and constant marginal cest for each firm,

this becomes

1 = i =
'[Ji 1 m} (il for 1 1, 2, e I

Write P, for the common equilibrium price for each variety being

produced. Then we have

p,=clp =c (1+8) (3.1)

The second condition of equilibrium is that firms enter
until the next potential entrant would make a loss, i.e. n is

defined by

( P~ C b X > a

Poal ¢ K < 8

We shall assume that n 1is large enough that 1 can be regarded
as a small increment. Then we can treat n as if it were a
continuous variable, and write the condition approximately as an

equality,

{ Py~ ¢ 3 x = a {3.2)
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With symmetry, this implies zero profit for all other firms as welil,
Then we have I = 1, and using (2.12) and (3.1) we can write
the condition in a way that defines the number of firms in the

equilibrium, n, i

sCpym, °)/ (p m ) =al (8e) (3.3)

Equilibrium is unique provided sfpe n Hﬁ}f(pﬂ n ) is a momotonic
function of n. This relates to our earlier discussion about the

two demand curves. From (2,17) we see that the behavicur of

s( p nﬁﬁ}ffpn} as n 1increases tells us how the demand curve DD

for each firm shifts as the number of firms increases. It is natural
to assume that it shifts to the left, i.e. the functiny above decreases
as n increases for each fixed p. The condition for this in

elasticity form is easily seen to be

1+8 8 (g9 > O (3.4)

This is exactly the same as (2.19), the condition for the dd-curve

to be more elastic than the DD-curve, and we shall assume that it holds,

The condition can be violated if o(q) is sufficiently higher
than one, In this case, an increase in n lowers q, and shifts demand
towards the meonopolistic sector to such an extent that the demand curve

for each firm shifts to the right, However, this is rather implausible.

Conventional Chamberlinian analvsis assumes a fixed demand
curve for the group as a whole. This amounts to assuming that n.x is

.
independent of n, i.e. that s(pn ") is independent of n. This will
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be so i1 =0, or if g(g) = 1 for all q. The former is equivalent
to assvaing that o = 1, when all products in the group are perfect
substitvtes, i1.e. Jdiversity is not valued at all. That would be

contrary to the lntent of the whole analysis. Thus, implicitly, conventicnal
analysis uisumes o{q) = 1. This gives a constant budget share for the
monopolistically competitive sector. Note that in our parametric formulation,
this implies a unit-elastic Dh-turve, (3.4) holds and so equilibrium is

unique.

Finally, using (2.12) and (3.3), we can calculate the equilibrium

output for each active firm:

z, = al (8 c) {3.5)

We can also write down an expression for the budget share of the group

as a whole:

= Ex -B {‘3'&}
85 EEqE} where 9, = B0,

These will be useful for subsequent comparisons.

Constrained optimum

Turning to the constrained optimum, we wish to find an n and the
corresponding Py and X, for the active firms so as to maximise utliity
subject to the constraint that no firm makes a loss. There now arises the
question of whether the basic symmetry of our model is preserved. There
is some unavoidable asymmetry, as some firms are active and the others
are not, It would still simplify the problem greatly if we could know

in advance that all active firms would have the same price and output.



Fortunately, this is so in the large groun case,  Suppose two firms
are producing unequal but positive outputs =+, and =x each without

[ 2

making a leoss. By (2.12), we sec that each fimm's revenue Py %,
L

is propertional te xfj, where the factor of proporticnality iz the same

for both, and depends on q, thus being independent of each firm's
decisions to order (1/n). Since p< 1, Tevenue i3 a concave
function of output., With constant marginal cost, therefore, any
output between x. and x_, would also yield non-negative profit,

1 2

This it would be feasible to have each firm produce {xl + xz}fz
instead, and by the convexity of the indifference surfaces it would

be preferable to do so.

Complications arise with few firms, and also if marginal cost can
vary with output, and declines fast enough to offset the concavity of
revenue. Note also why the argument cannot be applied with one active
firm and one inactive firm : the fixed cost presents a basic non-convexity

at zero.

Finally, it is easy to show that moving all prices proportionately
towards the corresponding marginal costs will increase utility, provided
. . . ; Bf
marginal costs are non—decreasing functions of the respective cutputs,—
In the present situation, this implies that the optimum price should lie

on the boundary of the feasible set, i.e. each active firm should make

exactly zero profir.

Thus we have I = 1, and indirect utility is a (decreasing) function
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of q alone. The constrained vptimum proolem can then be written
as
min -8
p o
pa0

subject to

(g =& s{p,n?E'}f{pn}ﬂa (3.7)

Consider the curve defined by (3.7) in the (p,n) space.
We have assumed that the left hand side is a decreasing function of n
for each fixed p. Thus (3.7) defines n as a single-valued function

of p, for all values of p above P defined by

lim -B -
( Pmin ) n+= 8 Ppin © ) 1« Pmin © ) =a (3.8)
In particular, if this limit is infinite, p_. = c.
min

Differentiating along the constraint logarithmically, we evaluate

the elasticity

c
dlogn _ p-c¢c + 8 (q) (3.9)
d log p 1L+ 88 (q)

The denominator has been assumed positive. The numerator will always be
positive if @ (g) is positive., Even if 8 (g) is megative, conditions
(2.19) ensures that the numerator will be positive for p = ¢ (1+8).

It may become negative for higher values of p, and may even fluctuate 1in
sign if & (q) fluctuates, Thus the conistraint curve may have

altermatively rising and falling portioms. However, we will show that



only the initial rising portion matters. figure 1 shows the case

where 8 (q) is negative; the other case iLs even simpler,
_.,--"‘". Level curve
e

ol ™

-

» constraint

n

A c (178) c 4 -1/8) b

Figure 1

The contours of the objective function have equations

n = cognstant = plfﬁ
and the first order condition for optimality is the equality between
the slopes or elasticities of (3.7) and (3.10). Equating the

right hand side of (3.9} to (1/8) vields a unique solution Py

p. = ¢ (1+8) (3.11)

We show that this unique solution satisfies the second order condition
for a maximum, and therefore that P, is the constrained optimum price.
Note that the level curves of the objective function have the constant
elasticity (1/8). First suppose & (q) is constant., Then the

right hand side of (3.9) is a decreasing function of p, i.e. the

constraint curve has an elasticity greater than (1/B8) to the left of
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P, and less than that to its right. Since g =pn P is
gtationary at that point, wvariations in 8 (q) have only a second
order effect, and thus neglecting them does not matter. Since

utility increases as p decreases and as n inecreases, the proof

is complete.

Comparing (3.1} and (3.11), we see that the two solutions
have the same price. Since they face the same break-even constraint,
they have the same number of firms as well, and the wvalues of all other
variables can be calculated from these two. Thus in this case the
monopolistically competitive equilibrium is the optimum constrained
by the lack of lump sum subsidies. Chamberlin once called this

g/

equilibrium "a sort of ideal" ;™ our analysis gives some precision

to that concept, and establishes when it is wvalid.

Unconstrained optimum,

These sclutions may in turn be compared to the unconstrained
{first best) optimum. Considerations of convexity once again establish
that all active firms should produce the same output. Thus we want te

choose n firms each producing output x in order to maximise

u=1 (1 - nfatex ), = n1+E ) (3,123

where we have used (2.15) and the economy's resource balance constraint.



)

The first order conditions are

=@ & UG + 1 UF = ( (3.13)

-(a+ex)Uy + (1+8) x o’ u, = 0 (3.14)
From the first stage of the budgeting problem, we know that
q = Hy / Ug' Using (3.13) and (2.16), we find the price

charged by each active firm in the unconstrained optimum, Py to

equal marginal cost

p = ¢ (3.15)

This, of course, is no surprise. Next, from the first order conditions,
we have (a +cx })/(nc) = (1+8) x / n, which gives the output of each

active firm, X, We have

x = af( cB) (3.16)

1L

Finally, with (3.15), each active firm eovers its variable cost
exactly. The lump sum transfers to firms then equal a n, and therefore

I=1-amn, and
-8
x=(l-an) s{(pn ") (pn)
The number of firms o 15 then defined by

s’ )/ n, = (a/8)/(1-an ) (3.17)

We can now compare these magnitudes with the corresponding ones
in the equilibrium or the constrained optimum. The most remarkable
result is that the output of each active firm is the same in the two

situakions. The fact that in a2 Chamberlinian equilibrium each fimm
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operates to the left of the point of minimum average cost has been
conventionally described by saying that there is excess capacity.
However, when variety is desirable, i.e. when the different products
are not perfect substitutes, it is not in general optimum to push
the output of each firm to the point where all economies of scale

10/

dre exhausted .— We have shown, in one case that is not an extreme
one, that the first best optimum does not exploit economies of scale
beyond the extent achieved in the equilibrium. We can then easily
conceive of cases where the equilibrium exploits economies of scale

too far from the point of view of social optimality. Thus our results

undermine the wvalidity of the folklore of excess capacity, from the

point of view of the unconstrained optimum as well as the copstrained one.

A direct comparison of the numbers of firms from (3.3) and (3.17)
would be difficult, but an indirect argument turns out to be easy. The

one clear thing about the unconstrained optimum is that it has higher

utility than the constrained optimum, Also, the level of lump sum income
in it 1s less than that in the latter. It must therefore be the case
that
< = 3.18
q, 9, 4. (3.18)

Further, the difference must be large enough that the budget constraint
for %y and the quantity index v in the unconstrained case must lie
outside that in the constrained case in the relevant region, as shown
in Figure 2. Let C be the constrained optimum, A the unconstrained

one, and let B be the point where the line joining the origin to C

meets the budget constraint in the unconstrained case. By homotheticity,
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¥
(1-an )/q,

A
Ich

B

C
O
l—anu 1 Xq
Figure 2

the indifference curve at B is parallel to that at C, so each of
the moves from C to PB and from B to A increase the value of

Y. Since the value of x 1is the same in the two optima, we must have
o > nm. = m (3.19)

Thus the unconstrained optimum actually allows more variety than the
constrained optimum and the equilibrium; this is another point contra-

dicting the folklore on excesssive diversity.

Using (3,18) we can easily compare the budget shares. In the

notation we have been using, we find

b ]
A z s, as ¢ (q) 5 0, i.e. as o (q) < 1 (3.20)

8

providing these hold over the entire relevant range of q.
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It is not possible to have a general result concerning the
relative magnitudes of % in the two situations; an inspection of

Figure 2 shows this. However, we have a sufficient condition:

Ko ™ {1=-a o, Y (1 - 84, 3

<l-8 = x if ofq) » 1

In this case the equilibrium or the constrained optimum use more of the
numéraire resource than the unconstrained optimum. On the other hand,
if ofq) = 0, we have L-shaped isoquants and in Figure 2, points 4

and B coincide giving the opposite conclusion.



- gE =

4. Diversity as a public good

In this section we consider the comsequences of having the
range of products actually produced as a direct argument of utility,
over and above the effect through the amounts consumed. The
general formulation of this public good probolem was given in (2.2).
Once again, it is too general to be useful, and we specialise it in
several ways. In particular, we retain symmetry, so that the only
feature of the set 5 of goods produced that is relevant is the number
of elements in it, i.e. the number n of goods being produced.  HNext,
we assume the separable constant elasticity of substitution form for
utility as a function of the amounts consumed. Finally, we assume that
the direct argument n 1is separated with the preducts in the group, and
at this stage much is gained in analytic convenience without changing
the qualitative features further if we assume a multiplicative power

form. Thus the utility functicn is

= [.n ] n~ ) (4.1)
u. S Ry in=1 * 1

While we shall normally speak of the public good case, the formal
analysis allows & to be positive or negative, i.e. variety to be a
public good or a public bad. However, we will need (B+§) positive, where

£ 1s as before.

The analysis of demand is almost unchanged from Section 2. The

two-stage budgeting property still holds, and we define the gquantity index

1/p 6
- n ] n {ﬂ'iz)
y [Ei=1 x4 ]

-



- 2h -

and the associated price index

- [Ei§1 b —Ual = %.3)

In the symmetric situation, with X, =X and P; = P for all i,

we have

F_xn{ﬁ'l'l!rp] I (h.4)

q“Pn_{E+ﬁ} (ﬂ.S}

These can be contrasted with (2.7), (2.8), (2.15) and

(2.16).
The first stage demand function y(I,q) is exactly as before,

i.e. (2.9) continues to hold, while, at the second stage, we have

60 1/(1=p )

s(@ [_gn 1 (4.6)

g = q P;

In the symmetric situatiom, this simplifies to

s(pn =(BRED

pn

(4.7)

These define the dd-curve and the DD-curve respectively., The break-even

constraint is

= A (4.8)

The solutions for the equilibrium and the two types of optima can

be found by the same methods as before, and we shall only state the results.
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Once source of difference should be evident : the elasticity of the
dd-curve and therefore the equilibrium price-cost margin is unaffected
by &, but q and therefore the objective in the constrained optimum,

depends on &.

In the equilibrium, as before,

By =8 ( L+8) (4.9)

x, = al(ch) (4.10)
while in the constrained optimum

p, = ¢ ( 1L*p+38) (4.11)

X.= aft ¢ LgwE) (4.12)

In each case, the number of firms is defined by (4.8) with the appropriate

value of p.

The conditions for the dd-curve to be more elastic than the
DD-curve, and for the latter to shift te the left as n increases,

ensure that both the equilibrium and the optimum lie on the initial

rising portion of the constraint curve like that in Figure 1. Thus
we have
> > < >
n + n as p < p. a8 X . X as &< 0 (4,13)
& =) c e c e

The government can achieve the constrained optimum by imposing a
specific tax of cé&/(l+B) on each product in the group, and using the

proceeds to finance a franchise subsidy.
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Comparisons between the constrained and the unconstrained optima

are even easier. The former minimises gq given by (4.5) subject to
(4.8), while the latter maximises u = U( 1 - nla+ex), x n{1+3*5 ) Ya
This problem is the same as that of the previous section with & replaced
by ( B+é )} everywhere. Thus we have
Py ™ € < P, (4.14)
x, = a/(c(Brs) ) = x_ (4.15)
and n is defined by
~g+8
sten, %) y/n o« (a/(s+6 ) / (-an) (4.16)
u u u
with
o, * n {4.17)

It is easy to compare the unconstrained optimum with the

equilibrium as far as the output and price of each active firm are

poncerned.

we know o > nc =235 If &

e

The number of firms is somewhat harder.

If & 1is positiwve,

is negative, the situation is not clear.

An argument similar to that accompanying Figure 2 will show that the

guantity index vy
output of each firm, and thus a higher ¥y
lower

. In the special case where

8(q)
is constant and equal to E,

which shows that

o as 5 +

i i 1/(g+& ) =

Then, provided the monopolistic sector is a small

is always zero, i.e.

1+ 1/8

is higher in the unconstrained optimum, but so is the

could be consistent with a

s(q)

8y, We c¢an make an explicit caleculatien

(4.18)

part of the economy, and
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§ 1is not too large in absolute wvalue, we can expect the unconstrained

optimum to have more firms,

We conclude this section with some reflections on the public
good problem. This, too is related to the existence of a fixed cost.
The existence of a product type is a feature of the economy that is
available in common to all consumers., While there is a cost associated
with the introduction of an additional product type, the marginal cost
of an additional individual availing himself of this feature is zero.
This way of thinking about a pure public good is in the Dupuit-Hotelling
tradition, and somewhat different .rom the newer Samuelson approach.
There are two distinct but related questians involved. The first is
whether to undertake a particular project, which entails an infra-marginal
calculation, and the second is the level at which to carry on the activity
of a chosen project, which is a marginal calculation. In the same way
and fer the same reason, the choice of the output of a commodity that is
being produced invelves a marginal calculation, but the choice of whether
to produce it at all invelves an infra-marginal one, of gains from its

provision.

Unlike many public goods, exclusion is feasible here, in the form
of fixed charges for the right to purchase certain commodities. [f all
the individuals are identical, this is easy to implement by means of a
two—part tariff. If there is diversity of tastes, the full optimum will
require the fixed charge to be different for different individuals, which
is much harder to arrange. Moreover, projections of demand for a mew

variety based on offer-price schedules for quantities of it will fail to
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capture that part of the gain which is associated with the

common good of making it awvailable.

1f, in the manner treated in this sectiom, the set
of private goods actually produced can itself be a public good,
then the distinction that is conventionally made between the
activitiess that '"ought" to be in the public sector and those
that "ought'" to be in the private sector becomes somewhat
blurred. But these are questions that will have to be pursued

on another occasion.
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5. Variable elasticity utility functionms

In this sectien we revert to considering variety as a
private good, but remove the assumption of a constant elasticity
11}

of substitution within the monopolistic sector.— We retain

separability as in (2.4); 1in fact we consider a somewhat more

restrictive form

L ¥
u = xﬂl Y [ o iEl v(xi}I {5.1)

This is somewhat like assuming a unit inter—-sectoral elasticity of
substitution. However, since the group utility V(x) = I v{xi)
is not in general homothetic, two-stage budgeting is inapplicable

and such an elasticity does not have any rigorous meaning.

Considering demand functions in this case, we have the

first order conditions

(L=ydxy = X% , ¥ v'x)/V(E =2rp, (5.2)

where J gives the marginal effect of income on log u. As before,
if the number of products is sufficiently large, we can take each of

them to be a negligible fraction of expenditure, and then the second

set of equations in (5.2) will define the dd-curves with V{x) and
3 held constant. The demand elasticities are
. ]
4 log PJ-. X: ¥V {xi}

i feda

Clearly we will need wv to be a concave function.
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The analysis will be similar to that in Section 3, but some

magnitudes that were constant there will now be functions of the x..
i

For recognition and comparison, we will denote these functions by

the same symbols as were used for the parameters in Section 3.

Thus we  define £(x) by

1 +1/ B(x) = = w'(x) / (xv""(x) )

(5.4)

Finally, solving for ) wusing the budget constraint and

reducing to the symmetric situation, i.e. one with

X%, = x and
1

P; =P for all i, we have the DD-curve defined implicitly by

I Yop (x)
n p yelx) + (1-y)

where

p (x) = xv'(x) / v(x)

(5.5)

(5.6)

As was the case when p was constant, we shall assume that

p{x) lies between O and 1.

It can be wverified that if g{x) is constant, we have £(x) also

constant and. the two are related as in Section 3.

relationship between the twe is different; it is

x p'(x)/p(x) =1/ :l + S{x}l = ¢ ()

Otherwise, the

easy to verify that

(5.7)
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Also, we have the demand for numéraire

1 o
0 yolx) + (1-y)

(5.8)

Now consider the Chamberlinian equilibrium. The profit-

maximisation condition yields, for each active firm,

p=c [1+8 (x)] (5.9)

Substituting this in the zero-pure-profit condition, we have x,

defined by

x B(x) = ale (5.10)
Finally, the number of firms can be calculated using the DD-curve and

the breakeven condition, yielding

1 Yo (x) (5.11)
a+tecx yoalx) + (1-v)

Evaluating this for = = X, yields n_.

For uniqueness of equilibrium once again we need conditions
relating to the shift of the DD-curve, relative elasticities etc,
However, these conditions are now rather involved and not transparent.
We shall omit them to save space, and indicate where they are used in

the subsequent discussion.

Let us turn to the constrained optimum.  We wish to choose
n and x to maximise u, with %o defined by (5.8), and subject
to the constraint that each firm make zero profit while choosing a

point on its DD-curve. This condition is precisely (5.11), aund

we can make explicit substitutions te obtain a maximand in terms
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of x alone. This finally becomes

a= gt ey 0 [ 2 v{x::]‘r [ 1o + 4]

a+cCcx

Choosing x to maximise this, we find the condition

¢ X _ 1 B p (x) x p'(x)
a+cx 1+ B(x) yp(x) + (I—~) ¢ (x)

(5.12)

The corresponding condition for equilibrium could be written

oox 1 (5.9')
a+cx L+ R (x)

Now the left hand side as a fupnction of x increases from
0 to 1 as x increases from 0 to ®=. If we draw the right
hand sides in each case as functions of %, and use the second
order conditions and conditions for the uniqueness of equilibrium,

we find that, provided p' is one-signed,

x as pf(x) < 0 (5.13)

Compariscon of the numbers of firms uses {(5.11), but the
algebra is in this instance more easily understood from a diagram.
This is Figure 3. Both the equilibrium and the constrained optimum
have each firm's price and output combination on the average cost
curve, and also on the appropriate DD-curve. The actual point is

determined by some other consideratien; the tangency of the average
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cost curve and the dd-curve for the equilibrium, and something

not geometrically obviecus for the optimum. However, if in the
equilibrium each firm that is activé produces more output, the
price-output point must be further down the average cost curve

than it is for the optimum, i.e. it must lie on a DD-curve further to

the righrt. Given our assumption, this can only result with fewer

firms, thus yielding the result

c n, as p' (x) z2-0 {5.14)
e
c
%
x x %
u e e
Figure 3
Fimally, (5.13) shows that pfxc} < ;(xe}. and then from
(5.8).
xﬂc > xDe {5.15)
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A different degree of inter—-sectoral substitution could yield the

opposite. This is an opposition of income and substitution effects

as in Figure 2.

An intuitive reason for these results can be given as
follows. With our large group assumptions, the revenue of each
active firm is propertiomal to x v'(x). However, the contribution
of its output to group utility is wv(x). The ratio of the two is
plx). Therefore, if p'(x) > 0, at the margin the firms in
equilibrium find it more profitable to expand than what would be
desirable in the optimum, Given the break-even comstraint, this

has to happen at the infra-marginal cost of having fewer firms.

Hote that if p(x) is constant ever an interwval, the right
hand side of (5.7) is zero, and on differentiating it, B(x) is
also constant. However, 1if p(x) is non-zero, we cannot infer a
relationship between the signs of p'(x) and B'(x). Thus the
relevant consideration here is not how the elasticity of demand wvaries

with output, but how the elasticity of utility waries.

Normally, we would expect that as the number of commodities
produced increases, the elasticity of substitution between any pair of
them should increase. In the symmetric equilibrium, this is just the

inverse of the elasticity of marginal utility. Further, we can expect
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-xv''/v' and xv'/v to be positively related (e.g. for the family
{k+mx}j with m>0, 0<j<l), Then a higher x would correspond to
a lower n, and so lower substitution, higher -xv"/v', and

higher xv'/v, i.e. p'(x)=0. Then the equilibrium would have

fewer and bigger firms than the constrained optimum. Once again

the common views concerning excess capacity and excessive diversity

are called into question,

The unconstrained optimum problem is to choose n and

X to maximise

u = [n v{x}]T[l - u{a+::x.}] 1=

This yields the conditions
¥ [ 1 - n{a+cx]] = (1=-y) n(a+cx) (5.16)
yo)[1 - n(atex) ] =  (1-y) ne x (5.17)

Using these and (5.5) and recalling that I = l-an in the

unconstrained optimum, we find

P, = ¢ (5.18)

and ., is defined by

ex/(atex) = o (x) (5.19)
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Subtracting the right hand side of this from the right hand

gide of (5.12) vyields the expression

1 = a B - p_(x) xp ' (x)
T+B (x) volx) + (1-y) p(x)

3 []__ p_(x) } x p'(x)
yo(x) + (1=v)] P (x)

= (l-y) (1=-p (x) ) xp'(x)
yp (x) + L=y ) »p (x)

This has the same sign as p'(x). Then, using second orcer

conditions, we find

x, 3 = as pt(x) < 0. (5.20)

This is in each case transitive with (5.13) to yield cutput

comparisons between the equilibrium and the unconstrained optimum.

Even though the unconstrained and the constrained optima have
the same objective, roughly speaking, the break-even constraint forces
the latter to pay more attention to revenue. Therefore, the
consideration of the ratio of revenue to utility helps us to under-

stand the output comparisons im (5.20).

The DD-curve on which the price-output combination in the
unconstrained optimum lies differs from that in the other two
situations, because of differences in the lump sum incomes as well as

the pumbers of firms. The latter cannot therefore be compared using
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an argument like that of Figure 3. However, we have from (5.16)

that
n, - y/(a+c X 3 (5.21)
and
n, = X o_(x) " Y
atc x_ yp (x} + (1-v) atex

This yields a one-way comparison:

If x* < x , thenm n > n (5.22)
u c u c

We also have a gimilar result comparing the unconstrained optimum
with the eguilibrium. These leave open the pessibility that the
unconstrained optimum has both bigger and more firms, That is not
unreasonable; after all the unconstrained optimum uses resources

more efficiently.
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6. Asymmetric cases

The nmext important modification is to remove the assumption of
SYmmetry ., We can then ask the broader question : will the right
set of commodities be produced in monopolistically competitive
equilibrium? And if not, can we say anything about the nature of the
l:ri.slsv:'e:'?lgfIH Not surprisingly, the answer to the first gquestion is that
a wrong commodity bundle may result. The determination of the set of
commodities produced depends on a nmumber of factors : the fixed cost of
establishing each firm, the marginal cost of producing the commodity,
the elasticity of the demand schedule, the level of the demand schedule,
and the cross-elasticities of demand. The following simple example
jllustrates the fact that there may be multiple equilibria, in ome of
which everyone is better off than in the other., Assume we have four
commodities, coffee, tea, sugar and lemons. Coffee and sugar are strong
complements, as are tea and lemons. But coffee—sugar and tea-lemon are
strong substitutes, Then there might exist an equilibrium in wnich
coffee and sugar are produced, but tea and lemons are nat, and conversely,
Given that no tea is produced, the demand for lemons is so low that it
cannot meet fixed costs, and conversely, given that no lemons are produced,
the demand for tea is equally low, But everyone might prefer a tea—lemon

equilibrium to a coffee-sugar one.

This anecdote illustrates the kinds of interactions that are relevant,
but does mot provide insight inte the determinants of the bias possible.
Further, it is open to the objection that with complementary commodlties,
the availability of one increases the demand for the other, so that there
is an incentive for one eatrant to produce both. In the above example,

an @trepreneur who believes that consumers prefer tea-lemon to coffee-sugar
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will expect a profit from joint production of tea and lemons.
However, the problem remains even when there is no complementarity.

We illustrate this by means of an example,

Suppose there are two szets of commodities beside the numeraire,
the two being perfect substitutes for each other and each having a constant
elasticity sub—utility function. Further, we assume a constant budget

share for the numeraire. Thus the utility function is

iy n P 1P,y 8
u_xﬂl-s{[z_jfl x; pl] My +[x.‘ : Ky 2] z} (6.1)

iy 12=1 4

We assume that each firm in group i has a fixed cost a; and a constant

marginal cost e

Consider two types of equilibria, in each of which only one

commodity groups is being produced. These are given by
I IT
xS alf{clﬂl} y Xy = 0 X, = azf{czﬁzj v By 8 o
Bi u =
L=c (148) P, = ¢, (148,
ey &€ ey = r
n, = B,/ [a (148)) ] n, =s8,/[a,(1+8,) ] et
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The first is a Mash equilibrium if and only if it does not
pay a firm to produce a commodity of the second group, The demand

for such a commodity is

0 for pz

| w

x?_'
s/p, for p, < q

Hence we require

max

v, (py =ep) %, =5 (1= cy/q)) <a

or

9 < g czf (5—32} {(6.3)

Similarly, the second is a Nash equilibrium if and only if

4 < s clf {s—al} (6.4)

Now consider the optimum.,  Both the objective and the
constraint are such as to lead the optimum to the production of
commadities from only one group. Thus, suppose . commopdities from
group 1 are being produced at levels ®s each, and offered at prices

P - The utility lewvel is given by

1-g 1+8 1+8

u=x {Kn 1 *

0 1™ g My (823)

and the resource availability constraint is

Xo * oy {a1+c1 X))+ n, (a2+c2x2} =1 (6.6)
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Given the wvalues of the other wvariables, the level curves of u in
{nl,nz} space are concave to the origin, while the constraint is
linear. We must therefcre have a corner optimum, As for the

_B.

break—-even constraint, unless the two 9y =Py 1 are egual ,
i
the demand for commeodities in one group is zero, and no possibility

of avoiding a loss there,

Hote that we have structured our example so that if the
correct group is chosem, the equilibrium will not introduce any
further biases in relation to the constrained optimum. Therefore,
to find the constrained optimum, we only have to look at the walues
of Ei in (6.2) and see which is the greater. In other words,
we have to see which E; is the smaller, and choose the situation
(which may or may not be a Nash equilibrium) defined in (6.2)

corresponding to it.

Figure 4 is drawn to depict the possible equilibria and optima.
Given all the relevant parameters, we calculate {E;,Ezj from (6.2)
Then (6.3} and (6.4) tell us whether either or both of the
situations are possible equilibria, while a simple comparison of the
magnitudes of El and .EE tells us which is the constrained optimum,
In the figure, the non-negative quadrant is split into regions in each
of which we have one combination of equilibria and eopti- .. We only
have to locate the point fai,aé} in this space to know the result for
the given parameter values. Moreover, we can compate the location of the
points corresponding teo different parameter values and thus do some

comparative statistics.



8C

g=a

- k& =

c
I egs Ho eq.
I opt. I opt.
G
I, II eq. IT g
I opt. I opt
D
IT eq.
II opt.
4
sczf(s—az}
Figure &

To understand the results, we must examine how much Ei

depends on the relevant parameters. It is easy to see that each
is an increasing functionm of a; and e We also find
3 log q./98, = - log nm, 6.7)
g 4q;/98, g 0y (
and we expect this to be large and negative. Further, we see from

(2.14) that a higher Bi corresponds to a lower own price elasticity

of demand for each commodity in that group.  Thus E& is an

e — o — T ——— | ——————
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increasing function of this elasticity.

Consider initially a symmetric situation, with

Bclf{s—alj = SCZI(S“QEJ, < 32 and when the region &

1
vanishes, and suppose the point {E&;ﬁé} is on the boundary between
regions A and B. Now consider a change in one parameter, e.g.

a higher own-elasticity for commodities in group 2. This raises

Eé, moving the point into region A4, and it becomes optimal to produce
commodities from group 1 alone, However, both I and II are
possible Nash equilibria, and it is therefore possible that the high
elasticity group is prodgeed in equilibrium when the low elasticity
one should have been, If the difference in elasticities is large
encugh, the point moves into region €, where II 1is no longer a
Nash equilibrium. But, owing to the existence of a fixed cost, a
significant difference in elasticities is necessary before entry from

group 1 commodities threatens to destroy the 'wrong' equilibrium.

Similar remarks apply to regions B and D.

Next, begin with symmetry once again, and consider a higher €y

or a,. This increases 9y and moves the peint into region B,
making it optimal to produce the low-cost group alone while leaving
both I ‘and II as possible equilibria, until the difference in costs

is large enough to take the point to region D. The change also mewves
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the boundary between A and C upward, opening up a larger

region G, but that is not of significance here.

1f both Ei and E} are large, each group is threatened
by profitable entry from the other, and no Nash equilibrium exists, as
in regions E and F. However, the criterion of constrained
optimality remains as before. Thus we have a case where it may be
necessary te prohibit entry in order to sustain the constrained

optimum.

If we combine a case where c1>c2 {or al>32) and
E1>Ez, i.e. where commodities in group 2 are more elastic and have
lower costs, we face a still worse possibility. For the point
(Ei,aé} may then lie in region G, where only II is a possible
equilibrium and only I 1is constrained optimum, i.e. the market can
produce only a low cost, high demand elasticity group of commodities

when a high cost, low demand elasticity group should have been.

The basic principle underlying the analysis of biases in the
choice of commodities is that while the wviability of a firm in
monpolistically competitive equilibrium depends on the ability to earn
sufficient revenues in excess of variable costs to pay for the fixed

costs, the desirability of having a firm operate from a social view-

point depends on the magnitude of revenue plus consumer surplus relative

to total costs, Thus, although low own-elasticity commodities would
appear tc have the potential of earning large revenues in excess of

variable costs, they may not be able to do so if there is a high cross-

g



elasticity with a commodity with a high own-elasticity, and low
pwn price—elasticity commodities alse tend to have large consumer
surpluses associated with their production, In the above example,
the inefficient equilibrium is the one in which the high demand
elasticity commodity group is produced, when the other commodity

group 'ought' to have produced.

In the interpretation of the model with heterogenecus consumers
and social indifference curves, inelastically demanded commodities will
be the ones which are intensively desired by a few consumers. Thus
we have an "economic' reason why the market will lead to a bias against
opera relative to football matches, and a justification for subsidis-
ation of the former and a tax on the latter, provided the distribution

of income is optimum.

Even when cross elagticities are zero, there may be an incorrect
choice of commodities to be produced (relative either to an unconstrained
or constrained optimum) as Figure 5 illustrates. Figute 5a illustrates
a case where commodity A has a more elastic demand curve than commodity
B; A is produced in monopolistically competitive equilibrium, while B
is not, But clearly, it is socecially desirable to produce B, since
ignoring consumer surplus, it is jusg marginal. Thus, the commodities
that are not produced but ocught te be are those with inelastic demands.
Indeed, if, as in the usual analysis of monopolistic competition,
eliminating one firm shifts the demand curve for the other firms to

the right{i.e. increases the demand for other firms), if the consumer
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surplus from A (at its equilibrium level of output) is less than
that from B (i.e. the cross hatched area exceeds the striped area),
then constrained Pareto optimality entails restricting the production

of the commodity with the more elastic demand.

A similar analysis applies to commodities wi th the same demand
curves but different cost structures. Comiodity A is assumed to have
the lower fixed cost but the higher marginal cost. Thus, the average
cost curves cross but once, as in Figure 5b. Commodity A is produced
in monopolistically competitive equilibrium, commodity B is not
(although it is just at the margin of being produced)., But again,
observe that B should be produced, sinee there is a large consumer
surplus; indeed, since were it to be produced, B would produce at
a much higher level than A, there is a much larger consumer surplus;
thus if the government were to forbid the production of A, B would be

viable, and social welfare would inerease.

In the comparison between constrained Pareto optimality and the
monopolistically competitive eguilibrium, we have observed that in the
Eormer, we replace some low fixed cost-high marginal cost commodities
with high fixed cost-low marginal cost commodities, and we replace
some commodities with elastic demands with commodities with inelastic

demands.
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On the side of production, there is one related problem that

. 1 .
we should rl:ue:n.t.l.orl.-—E-‘IF We have assumed that the fixed cost for any
firm is independent of the number of firms in existence. However, it

is often thought that economies of scale in a primary production or
gervicing industry, or results of standardisation, will mean that

the cost A(n) of setting up n firms is not proportional to n.

If this is so, we must specifiy the manner in which this is allocated
between firms. If each firm is charged the average set-up cost
A(n)/n, this introduces an externality among firms: setting up a new
firm affects the cost charged to existing firms. Competitive
equilibrium can exist even if A(n)/n 1is declining, in the standard
manner of Marshallian parametric external economies, but there is now
one more reason for it to be inefficient. On the other hand, if each
firm is charged the marginal set-up cost, i.e. the ith firm pays
4(i)-A(i-1), then economies of scale will mean non—existence of
competitive equilibrium, since the infra-marginal firms will be paying
higher fixed costs and thus making losses when the marginal one is just
breaking even. Also, the optimum will involve a complicated asymmetry

that is not easy to handle.
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7. Concluding remarks

We have constructed in this paper a series of models to
study various aspects of the relationship between market and
optimal resource allocation in the presence of some non-convexities.

The following general conclusions seem worth pointing out.

The monopoly power, which is a necessary ingredient of
markets with nonconvexities, is usually considered to distort rescurces
away from the sector concerned. However, in our analysis monopoly
power enables firms to pay fixed costs, and entry cannot be prevented,
so the relationship between monopoly power and the direction of market

distortion is no longer obvious.

In the central case of a constant elasticity utility functiom,
the market solution was constrained Pareto optimal, regardless of the
value of that elasticity (and thus the implied elasticity of the demand
functions). With variable elasticities, the bias could go either way,
and the direction of the bias depended not on how the elasticity of
demand changed, but on how the elasticity of utility changed. We
suggested that there was some presumption that the market solution weuld
be characterised by too few firms in the monopolistically competitive

sector,

When demand curves were independent, we also observed a bias
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against products with low price elasticities or high fixed costs.

With interdependent demands, the failure of each firm to take account
of the effects on other firms would presumably lead to the possibility
of further biases. The polar case examined here confirmed that
hypothesis and indicated some particular outcomes of wrong product

choice.

A more general theory would attempt to incorporate these
various effects into a single model. The problem is onme of suitable
parametrization to yield interesting results. Michael Spence has
considered ome such model in a partial equilibrium context. The
Lancaster approach of relating interdependence in demand to product
attributes is another possibility. Such general models are a

subject for further research.



FOOTHOTES

11.

12,

13.

Chamberlin (1950), p.89.
Kaldor (1935), p.50.

Hotelling (1929), However the article by
Nicholas Stern casts doubt on that presumption
even in the context of location.

Stiglicz (1973).

An earlier wversion of this article considered the
aesthetically more pleasing case of a continuum

of products, However, it was discovered that
technical difficulties of that case led to unnecessary
confusion.

Michael Spence (1974) focuses on this issue in
greater detail.

See e.g. John Green (1964}, p.21.
See e.g. Avinash Dixit (1975), Theorem 1.
Chamberlin (1933), p.94.

Chamberlin appears to have confused the issue by
gaying that '"monopoly is necessarily a part of the
welfare ideal", see his article (1950), p.86.

As far as the first best is concerned, that is not so.
See alsg Bishop (1967) and Starrett (1974) for
analyses of the first best.

We are indebted to Michael Spence for pointing out to us
the strong implications of assuming constant elasticity
functions.

For a more exhaustive treatment of these guestions,
see Michael Spence (1974).

Some aspects of this generalization are discussed by
Joseph Stiglitz (1973).
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