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Introduction

Traditional analyses of oligopoly markets have generally
been based on models in which a single strategic instrument
(price or quantity) is featured. For example, the models of
Cournot, Bertrand and Stackleberg assume a single strategic
instrument and make different assumptions about the information
sets and allowable strategies of the oligopolists. More reéent
work in oligopoly theory has developed a richer menu of models,
many of which feature two or more strategic instruments.
Examples include models incorporating product differentiation,
advertising, or scarce inputs, where besides strategies governing
output or price the firms must make decisions concerning product
"quality", advertising, or the purchase of scarce inputs.
Another important class of examples is the burgeoning literature
on dynamic oligopoly models, where a firm must make decisions
which will affect its market at various times in the future (so
that e.g., strategies require decisions about price today and
price tomorrow).

Because most of the literature concerned with multiple
strategies is relatively new, it is just beginning to have an
impact on the more applied areas of industrial organization,
particularly the economic analysis of competition policy. Until
recently, most of the analyses of predation, preemption,
exclusion and collusion have used models with a single strategic
instrument. For example, most of the literature on predation has

focused on predatory price cutting. The preemption literature



has concentrated on attempts to control scarce "inputs". Until
recently most of the models of exclusionary behavior héve
assumed single market strategies such as limit pricing. Finally,
much of the literature concerned with collusion has bheen limited
to strategic use of a single instrument - output or price.

Recently, however, there has been a growing recognition
that more complex strategies may be powerful methods in effécting
an outcome of successful predation, preeemption, exclusion or
collusion. (See Salop (1981l) for a discussion of some of the
recent literature). For example, a dominant firm might find that
controlling both price and the wage rate can be an effective
predatory strateqgy (Williamson 1968). Similarly, knowing that
entrants must match its own stock of advertising to effectively
compete, an incumbent monopolist might advertise solely to
increase the cost of entry and thereby exclude potential rivals
(Rogerson (1982), Salop (1979)). A dominant firm might profit-
ably exclude potential rivals or preempt actual rivals by pur-
chasing a scarce input, even if it must pay a premium to do so
(Gilbert 1981). Moreover, it might refuse to sell a scarce input
it controls to potential rivals at any price (Ordover-Willig
1981). Finally, control of variables other than price or output
may make tacit collusion on price or éutput more tenable (Plott
(1982)).

Although these models are quite different in apparent
structure, formally, most of them are simple extensions of the

Stackleberg leader - follower. model to multiple strategy

-2



environments. Elsewhere, we have sketched a simple model that
exploits this common structure. (Salop-Scheffman 1983). 1In this
paper we derive the full implications of a more completely
specified version of that model. The model discussed here is
general in the sense that predation, preemption, exclusion or
coordination are simply different equilibrium outcomes resulting
from the optimal strategy of the dominant firm.

The remainder of this paper consists of four sections. 1In
Section II we set out a simple general model of a dominant Eifm
industry in which the dominant firm can use multiple strategies.
In Section III we develop a model in which the dominant firm can
control both price and a parameter which affects its costs, its
rivals costs, and market demand. A specific example of this
model is presented in Williamson (1968). We derive various
necessary conditions for strategic use of the parameter instru-
ment to be profitable and show that exclusion and coordination
are simply two possible outcomes of the dominant firm's optimal

strategy. In addition, we show that multiple strateqgy exclusion

may be a profitable strategy in the short run. This is in

contrast to the traditional predation analysis in which the
dominant firm incurs losses in the short run in order to reap
gains in the long run. Thus, the traditional analysis is
misleading in characterizing the incentives for predation.
Finally, we provide a rigorous welfare analysis of the effects of

dominant firm's strategic actions.



In Section IV we develop a model in which one of the
strategic instruments under the control of the dominant firm is
the price of an input used by the dominant firm and the fringe.
This control arises because the dominant firm has monopsony power
in this input market and so can affect the price by varying its
level of purchase. Necessary and sufficient conditions for the
profitable strategic manipqlation of the input market are
derived. We also show that it may be profitable for the dominant
firm to purchase the input at a price above‘the value of the
marginal product of the input. This is in contrast to the
conventional monopsonist that would purchase at a price below the
value of the marginal product.

IFinally in Section V we develop a model of vertical integra-
tion. We show that the dominant firm may find the use of
vertical integration to bhe a useful anticompetitive strategic
instrument. One important result is that, unlike the standard
monopoly analysis, this dominant firm model predicts potential
anticompetitive advantages to vertical integration, even for
technologies that do not permit input substitutability. (c.f.

Bork (1980))

II. The General Model

This paper develops a simple (but general) basic model of a
dominant firm-competitive fringe industry. The dominant firm
controls two instruments, the product price p and a parameter a

which is an argument in industry demand and cost functions. This
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parameter could be an input price, advertising expenditure,: a
regulatory restraint or a product quality parameter. Fringe
producers are summarized by a fringe supply function S(p,a). The

fringe is assumed to take prices and a as given.l

Notation:

D(p,a) industry demand

X output of dominant firm

y output of the fringe

C(x,a) total cost function of the dominant firm

S(p,a) supply function of the fringe (i.e., y = S(p,a))

F(a,prx,y,) > 0 1inequality summarizing the relationship between
a and other variables of the model

The structure sketched thus far is quite general. For
technical simplicity, we will treat p and a as scalars; bhut it
should be clear that our results could easily be extended to a
more general setting in which all variables and functions are
vector-valued.? The parameter a could have a variety of inter -
pretations: the price of an input, expenditures on advertising,
a product quality or a regulatory parameter.3 If o is the price
of an input A, the equation [F(a,p, X,y) > 0] represents the
reduced form equation summarizing the equilibrium in the A
market. Finally, it will sometimes be useful to assume that the
fringe supply function S(p, a) afises from an underlying cost
function G(y,a). In that case, fringe supply is given as

follows:



solution of Gy(yra) = p, if py-G(y,a) > O (1)
y = :
0, otherwise

Assuming Gyy > 0, the properties of the supply curve are:

Assuming that the fringe takes p and o as given, the

dominant firm's profit-maximization problem is given by:

max px - C(x;a) (3)
subject to: y = S(p,a)
X +y = D(p,a)

Fla,prx,y) > 0

The first order conditions for the general problem do not yield
interesting interpretations without imposing more structure on
the constraint function F(a,p,x,yY). The following sections

consider specific versions of this constraint.

ITI. Direct Control of a hy a Dominant Firm

In this section we assume that the dominant firm has
complete control over a, subject only to the constraint a > a.
Thus, the constraint F(a,p,x,y) > O can be written as a>a, where
a=a, corresponds to the dominant firm taking no strategic actién.

We assume that (i) increases in a raise the fringe's marginal

cost (Sq < 0); (ii) the marginal cost to the dominant firm of



changing a is simply Ca;4 and (iii) there may be demand effect
Dy- |

Several possible interpretations are possible. In
Williamson (1968), o is the wage rate set by the large coal mines
with the connivance of the union and Dy = 0. Another interpre-
tation treats a as a regulatory parameter, where the reqgulatory
agency 1is "captured" by the dominant firm. A third example
treats a as a class of R&D or advertising expenditures of the
dominant firm that must be matched by the fringe. In this casé,

it might be that Dy > 0.

Rewriting the maximization problem in (3), we have

max p[D(plC’-)"'S(pla)]_C(D(pIG)—S(pIG)IQ) (4)

subject to a > a,°

The first order conditions are given as follows.
5
= l/eD (5a)

(5b)

where €D is the elasticity of demand faced by the dominant firm.©
Equation (5a) is the usual dominant firm price mark-up
equation. At an interior equilibrium (¢ > @), combining (5a) and

(5b), we have

Dg = Sg

(6)
= C /Xr7
Dp - Sp *



The interpretation of (6) is as follows:
The left-hand side of (6) is 3p/3a y where this derivative
represents the change in price arising from a combination of the
reduction in fringe output and the increase in market demand
caused by an increase in a, holding the output of the dominant
firm fixed. In other words, the left-hand side of (6) is the
derivative representing the vertical shift in the residual demand

curve facing the dominant firm. The right-hand side of (6) is

the derivative of average cost of the dominant firm (AC) with

respect to a for output of the dominant firm kept fixed.

Therefore, an interior solution must satisfy the condition
"9p/da = 3AC/3a (7)

where these derivatives are evaluated at the profit-maximizing

. *x
point (a ,x ).

We now state the following sufficient condition for a > a.

Theorem 1 Let X be the profit maximizing output for the dominant
firm for a=a, i.e., X is the solution of (5a) for a« = a. A

sufficient condition for a > @ to be profitable is
3p/da > IAC/da (8)

where the derivatives are evaluated at (a, x).9 That is, the
vertical shift in the dominant firm's residual demand curve must

exceed the vertical shift in its average cost curve.



Notice that condition (8) requires that either (-S4/Sp) >

9AC/8a]l _ _ or (-Dy/Dy) > 3AC/8a|_ _ i.e, either fringe
(1, X (1, X,

supply or market demand must shift (vertically) more than does
the dominant firm's average cost.

The interpretation of (8) is further clarified by Figure 1,
where D(p,a) is the market demand curve and S(p,a) is the fringe
supply curve for a = a. The residual curve [D(p,a)-S(p,a)l is
given by ABC. »

Consider the profit-maximizing price and totalsoutput (p,Q)
for a« = a where the output of therdominant firm is given by X.
At this output x, the marginal revenue for the dominant firm's
residual demand curve equals its marginal cost. An increase in
o from @ will shift up the supply curve, S(p,a) and, perhaps,
shift up the market demand curve D(p,a) as well, shifting up the
residual demand curve. The interpretation of condition (8) is
that if the vertical shift of the residual demand curve at output
X is greater that the vertical shift in the dominant firm's
average cost curve at x, then it is profitable to increase a.
This follows since the dominant firm's profits are equal to
(p -acDyx.

The properties of the dominant firm's strateqgy can be
further analyzed as follows. Rewriting (6) by substituting € =
(-Dp p/D) for the market price elasticity or demand, and o =:x/D
for the dominant firm's market share, and combining (5a) and (5b)

an interior optimum satisfies



FIGURE I
e

S(p3T)

)ll“"""'""‘"
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P

2/0 = ——c [1 = (Ca/x)/(Da=8q)/Sp))] | (9)

Similarly the sufficient condition for profitability (8) can be

written as

' 10
e/a < s [1-(Ca/x)/((Dg = Sa)/Sp))] (10)

where all variables are evaluated at (a,x).

These equations can he interpreted as follows:

Proposition 1. An equilibrium with a > a is more likely to
result,

(1) the larger is the vertical shift in the
fringe supply curve resulting from an
increase in (S4 large)

(ii) the more responsive is market demand to an
increase in a (Dy large)

(iii) the smaller is the impact of an increase in
a on the dominant firm's average cnsts
(Cq/x small); and

(iv) the less elastic is the market demand curve
(e small).

Condition (iv) can be seen hy considering the case of a
perfectly elastic demand curve with Dy = 0. 1In this case, the
equilibrium price cannot be raised, regardless of the magnitude
of the fringe supply response. On the other hand, if Dy = Dp =
0, the change in price for fixed x is exactly the vertical shift

in fringe supply.
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We now analyze the effects of the dominant firm's strategy

on the fringe's price, profits and output, and on welfare.

A. Effect on Price

Denoting by M0 the profit of the dominant firm, we have
D = p[P-S] - C(D-S,a) ‘ (11)

The profit-maximizing price satisfies the first order condition

HpD = 0. Totally differentiating this first order condition, we

have
D D

dp/da = =Tpo/Tpp (12

Since the second-order conditions requires b < 0,
pp
sign dp/da = sign 7P (13)
pa
Partially differentiating nD ,
p
mb = (Dyg = Sq) - Cxalbp - Sp) *+ (p - Cx)(Dpa - Spa) (14)

pa

The first term.on the right hand side of (14) is positive.
The second term depends on the sign of CXG’ the effect of an
increase in o on the dominant firm's marginal cost. The sign of
the third term depends on the sign of (Dpq = Spg)s the efféct of

an increase in a on the slope of the dominant firm's residual
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demand curve. Even in the case D, = 0, the sign of (Dpa - Spa)
is ambiquous. Thus the sign of dp/da is ambiguous.11

This is a straightforward result. When a monopolist's
demand increases, 1its profit-maximizing price may not rise if
demand becomes more elastic. Thus, we have the following

result.

Proposition 2. Strategic increases in a may result in a

decrease in price. A sufficient condition for price to

increase is Cyxq > 0 and (Dpq = Spqg) 2 0.12

B. Effect on the Fringe

bRecent literature casts considerable doubt on the viability
of successful predatory pricing or limit pricing because those
strategies are not credible. 1In contrast, the multi-market
strategies 'examined here are credible because they are profit
maximizing. For example, in the standard predatory pricing
analysis, the dominant firm must price below its average cost 1in
order to induce exit by the fringe. If there are no significant
re—-entry barriers, the fringe will simply shut down and wait
until the dominant firm raises price and then re-enter. The
dominant firm's threat to lower price is not credible if the
fringe remains a viable entrant; given this fact, the dominant
firm's predatory strateqgy is not profit maximizing. In contrast,
suppose that the dominant firm can also control a second instru-

ment, a. If its profit maximizing choices of p and a induce the
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fringe to either reduce its output or exit, then that (p, a)
strateqgy is credible. Therefore, ﬁhe strategy can be successful
because the strategy is profitable, even assuming the fringe
remains an actual viable competitor or a entrant.

We will now see that the dominant firm's profit-maximizing
strategy has an ambiguous effect on the profits and output of
the fringe. That is, the model can capture strategies that hight
be characterized as either "exclusion" of the fringe or
"coordination" with the fringe. Thus our model provides a
framework for a general analysis of strategic interaction 1in
which predation, exclusion, preemption, or tacit collusion are
all possible equilibrium outcomes.

We now examine the effect of an increase in a on fringe

output. From the fringe supply function, we have
dy/da = Spdp/da + Sq (15)

Noting that S4q < 0, if dp/da < 0 then dy/da < 0. However, 1in
some cases it may be profitable for the dominant firm to increase
price sufficiently to allow the fringe output to expand. Of
course, this depends on the degree to which dominant firm must
reduce 1ts own output in order to effect an increase in price.

If Dy>0, the possibility of an increase in fringe output is
clear. However, even if Dy<0, fringe expansion is possible.:13

As before, the result depends on the impact on the elasticity of
the dominant firm's residual curve. For example, if an increase

in a makes the fringe supply curve much less elastic, the
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dominant firm might find it profitable to change from an initial
strategy of (exclusionary) limit pricing to a strategy of
accomodating moderate entry. Summarizing, we have the following

result.

Proposition 3. Strategic use of a has an ambiguous effect

on fringe output, even if D4=0. However, if dp/da < 0,

then dy/da < 0.

Since an increase in a on fringe output has ambiguous
effects, it is not surprising that the effect of an increase in «a
on fringe profits is also ambiguous. For example, suppose that
fringe supply is generated by (2) and further entry is blocked so
that the fringe, even though behaving competitively, earns
inframarginal rents. 14

Fringe profits are given by
nf = py - Gly,a) (16)
Differentiating and rearranging terms we have

A _ , 98 _ g, (17

from (1), we have

o}
e
|

|

(o}
Q
|
(%)
<
=

gla+ Gya - (18)

Substituting into (17), we have
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BHF

Ja

Note that Gya and G,/y respectively represent the changes in
fringe marginal costs (aMCF/3a) and average costs (3ACF /3a) as «
increases.

In the standard case in which fringe output falls
(dy/da < 0), fringe profits fall as long as average costs rise by
less than marginal costs. Only if marginal costs rise dis-
proportionately to éverage costs will fringe profits rise.

Summarizing, we have

Proposition 4. There are two alternative sufficient condi -

tions for fringe profits to fall (dnf/da < 0). FEither (i)
dp/da < 0 or (ii) dy/da < 0 and (Gya -~ Gy/y) < 0.
Sufficient conditions for fringe profits to rise are
dy/da > 0 (which itself requires dp/da > 0) and

(Gya - Gy/y) > 0.

These two conditions are of particular interest hecause they
depend only on the effect on price or on the output of the fringe

and its technology.

C. Effect on Aggregate Welfare

In this section we analyze the welfare effects of the
dominant firm's strategy. We use the conventional welfare

indicator, the sum of consumer surplus plus producer surplus and
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denote this indicator as W. Letting P be the equilibrium price
for o=a,1> we have

W(p,a) = f_D(p, a)dp + P X (20)
' p

- C(X,a) + pS(p, @) - G(S(p, a),a)
where ; = D(b_, E) - 8(51 a)-

The dominant firm's profits (mP) are the sum of the second
and third terms on the right-hand side of (20). By definition of
p, "O(p, @) = 0. Assuming that increasing o is a profitable

p

strategy, differentiating W with respect to a and evaluating at

(El —&)r we have

dW/da = [ Dy(p,a)dp - [D(p,a) - S(p,a)] dp/da (21)
+ (p=Cy) [Dg(p,a) = Se(pra)l - Cq =Gy
Since TP = (p-Cy) [Dgylp,a) - Sq(p,a)] - C4 > 0, then if Dy > O,
a

the sign of dW/da is ambiguous. From now on we will assume that

Dy = 0, and substituting this assumption in (21) we have
dW/da = = [D(p,a) - S(p,a)] dp/da (22)
+ (p - Cx)[-Sq(p,a)l - Cq = G

From (22) it should be clear that the sign of dw/da {s
still ambiguous. For example, if dp/da < 0, it would not bhe
surprising that dWw/de > 0. Furthermore, even if dp/da > 0, it

could be the case that dW/da > 0, bhecause the dominant firm's
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profit maximizing strategy may reduce the output of a higher cost
rival, increasing producer surplus more than any decrease 1in
consumer surplus.l6

Of course, a sufficient increase in price will cause enough

reduction in consumers' surplus to result in dW/da < 0. By (5b),
P - Cx = - (D~ 8)/(Dy = Sp) (23)

Rewriting, we have the following sufficient condition for a

reduction in welfare:

4 . _ Sa Cq t Gy (24)
dW/da < 0 if d5/da > 5, - 55 ~ D - 8§

As before, the term (Sa/(Dp - Sp)) is the price rise due to an
increase in a, assuming the dominant firm holds its output fixed.
Therefore, (24) holds if the dominant firm does not increase its
output with an increase in a. Summarizing, we have the following

results:

Proposition 5. In general, the effect of a strategic use of

@ on aggregate welfare is ambiguous, even if Dy=0 and
dp/da > 0. However, if Dy=0 and the dominant firm does not

increase its output, aggregate welfare is reduced.

Proposition 6. If D4=0 and price rises, consumer welfare is

reduced by an increase in a.

-18 -



D. a an input price

We now place additional structuré on the previous model by
specifying the way in which a affects demand and costs. We
assume that o is the price of an input, A, that is used by both
the dominant firm and the fringe. Denoting @ as the competitive
price of A, we assume the dominant firm can raise the input price
a above the competitive level.l7 Assuming that D, = 0, the firét
order conditions for this model are given by (5). Moreover,
because a is an input price, additional properties of C4 and Sy
can be derived.

By the usual duality properties of cost functions, we have
Co = AD; G, = AF (25)

where AP and AY are the (cost minimizing) demands for A by the
dominant firm and fringe, respectively.

Assuming that fringe supply is given-by (1), then equation -
(2) and (25), imply that the fringe's (cost minimizing) demand

for A satisfies

saf _ _ (26)
3y = Sa/Sp = Gya
Noting that fringe profit-maximization requires p = Gy, and

substituting (25) into the first order conditions (9), we have

e/o = [p - (aAP/x¥)1/(p - Cy) (27)

-19 -



where y = (GGya/Gy)' denotes the elasticity of fringe marginal
cost with respect to the input a. Furthermore, assuming that -
none of the fringe's inputs are inferior, so that y < 1,18 we
have the following condition:

Proposition 7. If a is an input price and no fringe inputs

are inferior, then a necessary condition for raising the

input price to be profitable is given by
e/o < [p - (adAD/x)1/(p - Cy) (28)

where all variables are evaluated at the (non-strategic)

equilibrium (a,%).

Equation (28) is useful because it requires no data
concerning the fringe, beyond the knowledge that inputs are not
inferior. Moreover, equation (28) has some useful corollaries.
For example, if the dominant firm's average input cost of A
(given by (a AD/x)), exceeds its marginal cost (Cx)s (28) is only

satisfied if market demand 1is inelastic.19

E. o as promotional expenditures

The parameter a could be interpreted as promotional
expenditures incurred by the dominant firm. Again, S4<0 is
plausible assumption, since an increase in a would increase the

dominant firm's market share, ceteris paribus, and the presuméd

reaction of the fringe would raise fringe costs. Denoting by

A(p,a) = [D(p,a)] -S(p,a)], the residual demand curve facing the
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dominant firm, then this simple advertising model is technically
identical to the usual simple modei of the monopolist who chooses
both price and advertising. In that model the effect of
advertising on equilibrium price depends on how advertising
affects the elasticity of demand. In the model presented here
this effect is complicated because advertising expenditure
affects fringe supply as well as the elasticity of market

demand.

IV. Indirect Control of a By The Dominant Firm

In this section we place additional structure on the model.
We assume that the input A is supplied by a competitive industry
according to the supply curve A(a). Thus, in order to raise the
input price, the dominant firm must purchase additional quanti-
ties of the input. As a result, its marginal factor cost of
increasing o exceeds C4 (where C(x,a) 1s the minimized cost of
buying inputs to produce x at input price a).

The equilibrium condition in the input market corresponding

to the constraint F(a,p,x,y) 2 0 in (1) is now given hy
A(a) - AF(a,p) - &P =0 (29)

where AF(a,p) is the fringe demand function for input A and AD
is the quantity of A purchased by the dominant firm. We make the
standard assumptions that A'>0, AF < 0, aF > 0. Rewriting (29),

a p
we define
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AD = AD(a,p) = A(a) - AF(q,p), where AD > 0, aD < o (30)

a P
Let z = (21, ..., z™) denote the quantities of other inputs,
r = (rl, ...rM) denote their prices, and f(zD,AD) denote the

dominant firm's production function. The modified cost function

of the dominant firm, C(x;a,p), may be defined as follows:
C(x;a,p) = min Zriz? + aAD(a,p) (31)

D
tz7} subject to f(zD,AD(a,p)) = x 20

By the Envelope Theorem, we have

Coq = AP + (a - O fA)Ag 21 (32a)

s D

Cp = (a - 0 £a)ap 22 (32b)
where 0 = 3C/3x, the marginal cost of the dominant firm.

Now, as in (4), the equilibrium is given by the solution of

max p(D(p) - S(p,a)] - C[D(p) - S(p,a),a, p] (33)

The first order conditions can now be written as

p - Cyx

~ D 34
= = (1 - Gp/x)/e (34a)

p - Gy = Co/Sq | (34b)

The equations in (34) can be combined (as in (6)), yielding

Sa

- ~ Sa (35)
——— = C,o/x + (Ch/X) =———r
Dp —_ Sp a p D -

p ~ Sp

-22-



which is analogous to equation (7). As before, (Sa)/(Dp - Sp) =

dp/3a and the right hand side of (33) is 3AC/3a =
[aAé/aa + (8Aé/ap)(ap/3a)], evaluated at (a,x).

Because of the added complexity of this model, simple
sufficient conditions such as (8) dofnot obtain. We no longer
have the convenient benchmark equilibriﬁm of a = a. However,
notice that (35) still requires that the vertical shift in the
fringe marginal cost curve (—Sa/Sp) to exceed the vertical shift
in the dominant firm's average cost curve.

In the previous model, in principle, it was straightforward
to determine whether the dominant firm was acting strategically
with respect to the fringe - a necessary and sufficient condition
was a > a. In the present model, however, all purchases of A
automatically increase a, so that as long as the dominant frim
actually uses its purchase of A to produce output, we do not have
a simple benchmark.

However, a useful benchmark does arise by comparing (34) to
the case in which the dominant firm behaves as a simple
monopolist-monopsonist facing residual demand curve A(p,a) and
residual supply curve AD(a,p) - i.e., ignores the effect of « on
A and ignores the effect of p on AD.  For such behavior, the
optimal choice of A would require o - 0fp < 0, i.e., its marginal
revenue product greater than factor price a. In terms of the

model of equation (32), the first order conditions for output

would be C4 = 0. However, in the model at hand in which the
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dominant firm realizes and acts on the knowledge that a affects A
and p affects AP, by (34b), &, > 0,23 i.e.,

(« - 0fA)AD + aP 5> 0 (36)

Relative to the case in which the dominant firm behaves
non-strategically, the strategic firm in this model purchases
more A. It is in this sense that the strategic dominant firm
overpurchases A. This is illustrated in Figure II, in which the
usual simple monoposony diagram is depicted. The curve 0fp 1is
the marginal revenue product of A, drawn on the assumption that 8
is fixed. The curve AP(a) is the net supply of A facing the
dominant firm, assuming p is constant. Treating the curve AP(a)
as the average factor cost curve, the curve labeled MCB is then
the marginal factor cost of AD, assuming p is constant, i.e.,
MCE = o + AP/AP, As depicted, the simple monoposony equilibrium

a

is depicted at point M, where Mcg = 0fa. In contrast, equili-
brium in our model requires MCE - 0fp > 0, depicted at point S.
The intuition is straightforward. The dominant firm, recognizing
the effect of an increase in a on fringe supply finds it in 1its
interest to purchase relatively more A than if it were a simple
monopsonist. It is in this sense that the dominant firm "over-
purchases" the input. This is one variant of a 'vertical
squeeze ' strateqgy, (except as noted above, such a strateqy, may

in fact, benefit the fringe).
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Proposition 8. A necessary and sufficient condition for a

profitable strategic use of a is Mcg - 8fp > 0, i.e., the
marginal factor cost of A exceeds the dominant firm's

marginal revenue product of A,

In principle, MCE and 6fp could be quantified, so that an
empirical test of the incidence of a strategic control of a
exists. A somewhat easier test arises from the fact that the
dominant firm may find it in its interest to overpurchase A to
the extent that a - 0fp > 0, i.e., it may purchase A at a price
exceeding the marginal revenue product of A. In‘fact, it may
profit the dominant firm to purchase A at a price o that exceeds

the value of the marginal product of A (pfA).z4

Proposition 9. It may be profitable for the dominant firm

to purchase A &t a price exceeding the marginal revenue

product or the value of the marginal product of A.

The Effects of the Strategic Control of «

Because of the lack of the convenient benchmark of a, it is
not possible to conduct a detailed analysis here of the effects
of a strategic use of a on the fringe and on welfare as was done
earlier in section III.C. As an alternative we might consider as
a benchmark an equilibrium in which the dominant firm does not
act strategically with respect to the fringe - i.e., where the

dominant firm acts as non-strategically with respect to his
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residual demand curve [D(p,a)] - S(p,a)] and his residual factor
supply curve AD(a,p). Mathematically, this wouid mean that the
dominant firm maximizes profits over choice variables (p,a),
ignoring the effect of o on [D(p,a) - S(p,a)] and ignoring the
effect of p of AD(a,p). Unfortunately, this model is too
complicated to allow a comparison of the benchmark and strategic
equilibria. Intuition suggests that the strategic equilibrium
would have a higher o and lower p than the benchmark equili-
brium.2° However, the results derived in section III suggest
that there are not likely to be any general conclusions

possible.

V. Vertical Integration

One further extension is of interest. Consider a situation
in which the dominant firm can also produce input A, i.e., the
dominant firm is wvertically integrated into the production of A.
This possibility can easily be incorporated into the previous
model as follows.

Interpreting AP(a,p) as net purchases of input A by the
dominant firm (where AD(a,p) < 0 means that dominant firm 1is a
net seller of A), let ED be the quantity of input A produced by
the dominant firm and let C(SD) be its cost of production. Then
Then the modified cost function for the dominant firm is given

by
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é(x;a,p) = min Zriz? + aAD(a,p) + C(KD) (37)

1(z°, 3%y} b

subject to £(z%, A° + AD(a,p)) =X

s . =D .
Minimizing (37) with respect to A requires

c'(AP) - efp = O (38)

This condition implies that the dominant firm always produces
input A efficiently, i.e., at the level at which its marginal
cost of production is equal to its marginal revenue product.

The other equilibrium conditions are the same as (34).
Therefore, since (a - 0fpa) > 0 may be characteristic of an
equilibrium, (a - c'(da)) > 0 may also obtain. In short, it may
even be profitable for the dominant firm to purchase the input at
a price exceeding its own marginal cost of producing the input.26
This 1is because purchases of the input raise the‘costs of the
fringe and the reduction in fringe supply may more than
compensate for the dominant firm's increased input cost.

Recall from Section II that when Dy = 0, fringe marginal
cost must increase more than the dominant firm's average cost in
order to fulfill the sufficient condition (8) for profitability
an increase in a (for Du=0). In a model with asymmetrically
vertically integrated producers, such an asymmetry that will
enhance the likelihood that increasing a is profitable, even in a

model with no substitutability in inputs.
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For example, consider a simple model in which the dominant
firm and the fringe each require one unit of the input to produce
one unit of output. Assume that only the dominant firm is
vertically integrated into input production. 1In this case, an
increase in a of Aa then increases the dominant firm's average
costs directly by BAa where B8 is the proportion of the total
amount of that input used by the dominant firm which is purchased
(rather than produced internally). Thus the direct effect on the
dominant firm's average cost, B8a is smaller than the direct
effect on fringe marginal cost Aa (recall that one unit of input
produces one unit of output). Of course, there is also an
indirect effect on the dominant firm's average cost of ep(Aa)A(a)
arising from the increased purchases required to increase a by
Ao, where ep 1s the price elasticity of supply of A. Nonethe-
less, the asymmetry between the vertically integrated dominant
firm and the unitegrated fringe is likely to make an increase in
a profitabile for the dominant firm, even if there is no input

substitutability.27 This is summarized in the following result.

Proposition 10. There can be strategic advantages from

vertical integration, even with a technology that permits

no input substitutability.
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Proposition 10 shows that a fixed coeﬁficient technology is
not a sufficient condition for the absence of anticompetitive
impact of a vertical merger. (c.f. Bork (1980)) Only if the
upstream firm is an monopolist (as opposed to it having
"incomplete" market pbwer as analyzed here) and the upstream
product is used in fixed proportions downstream is it necessarily
the case that a vertical merger can have no adverse competitive

impact.

VI. Summary and Conclusions

In this paper we developed a general model of a dominant
firm industry in which the dominant firm can use multiple
strategies. Our results suggest that non-price strategies can be
an important anticompetitive instrument. Such strategies can
include preemption in upstream input markets and vertical
integration, use of the requlatory process, advertising and
product differentiation. We believe that we have made a useful
contribution to the beginning of a general theory of non-price
strategies. Much remains to bhe done. In particular, an attempt
to create a general oligopoly model with non-price strategies is

the obvious next step.
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FOOTNOTES

1. The fringe supply function can be given a long run interpre-
tation in order to encompass potential entry by price-taking

firms.

2. Under one interpretation then the model could bhe

intertemporal.

3. Our model is obviously somewhat limited by the assumption
that the fringe does not act strategically. We have begun to

develop a more general strategic model elsewhere.

4. This model assumes that all the dominant firm's costs of
increasing o are captured completely hy C(x,a). This would

not obtain, for example, if a were the price of an input A, over
which the dominant firm had monopsony power. In this case,
purchases of A by the dominant firm and the fringe would also

affect cost. See Section IV bhelow.

5. If the fringe has a constant returns-to-scale technology the

problem becomes:
max P([(D(p,a) -yl = C[D(p,a) - y,al
subject to a > @, p - ACF(a) < 0

where y is output of the fringe and ACF(a) is the average cost

of the fringe.
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FOOTNOTES--Continued
6. €D = - (3(D - S)/3p)(p/(D -8)) = - P(Sp—Dp)/(D-S)

7. It can easily be shown that the condition corresponding to

(6) if the fringe has constant returns-to-scale technology (see

P -1

- C 1
_P_____)—(_ Do - CG/D ACFl (a)

with € the price elasticity of market demand and acf' (a) is the
derivative of the fringe's average cost with respect to a.

The first order conditions for y require
p - Cx 20, (p -Cxl)y =0
8. Derived from x = D(p,a)-S(p-a) for fixed x.
9. The proof follows from (5) and (7).
10. This can be derived from (5a) and (5b) and
eD = [e + (1 -0)Syp/S]/c

11. An example in which dp/da < 0 is as follows. Suppose market
demand is O = 1l-p, and that initially fringe supply is inelastic
at one unit. Suppose further that the dominant firm's cost are
zero and that an increase in o changes fringe supply to the

function: y = pz/lOO, p < 10; vy =1, for p > 10. It is easy to
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FOOTNOTES--Continued

see Syq ¢ 0. The 1initial equilibrium price is p* = 5, while the
equilibrium price after the increase in a is p* = 4.7, so that
the price falls with an increase in a. The key to this example
is that although S, < 0, the fringe supply curve becomes much

more elastic with an increase in «, makiﬁg the dominant firm's

residual demand curve more elastic.

12. This should clear from the preceding discussion since

(Dpa - Spa) > 0 is a sufficient condition for 23eD/3a < 0.

13. An example in which dy/da > 0 is as follows. Suppose market
demand is QO = 11 - p and the dominant firm's costs are zero.
Suppose further that for a = 0, fringe supply curve is perfectly
elastic at a price of one, bhut for a>0 the fringe supply curve
becomes y = (p -1)/a for 0<akl, v = p - 1 for a > 1. Then for

a = 0, the equilibrium price p* = 1 and output of the fringe Iis
zero. However, if the dominant firm can set a, it will set

a* = 1 leading to a new price of p* = 5/2 with fringe output
rising to 3/2. Of course the key to this example is that the

increase in a makes the fringe supply curve much less elastic.

14. 1If we give the example of footnote 8 this interpretation,

the strategic use of o increases fringe profits.

15. p is the solution of (5a) for a = a.
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FOOTNOTES —-=Continued

16. Suppose demand is QO = a - bp and the dominant firm's costs
are zero. Suppose further that for «=0, fringe supply is

Y- = (a-4b) + bp and for a=1 fringe supply is y = (a - 6b) + 2bp.
It can easily be shown that the equilibrium price is p = 1 for
a=0 or a=1l, so that consumers ' surplus is the same in each
equilibrium. However, producer surplus is larger in the case a=1
because a greater proportion of the output is produced by the

lower cost dominant firm (which has zero costs).

17. This specification of this model is similar to that of
Williamson (1968). However, Williamson makes some restrictive
assumptions (fixed coefficients), constant-returns-to-scale
technology for the dominant firm and the fringe), which, we will

see, greatly limited the range of possible equilibrium outcomes.

18. By (26), Gyo = 9AF/3a. For example, if the fringe also uses
another input, B, with price 8, then p = a«3aF /oy + BaBF /3y, so

that vy < 1 if 3aF/ay, aBF/3y » 0.

19, The interpretation of (27) and (28) can be clarified hy
considering the one input case. In that case, C(x,a) = aP(x),
G(y;a) = AF(y). Then aAD/x = acD, the average cost of the
dominant firm, and © = 1. Therefore, in the one input case, (28)
becomes: e/o = (p - ACD)/(p - MCD), where MCD=Cx is the marginal
cost of the dominant firm. Since ¢ <€ 1, for an interior

equilibrium (a > @) in the one input case, then if market demand
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FOOTNOTES—--Continued

case, then if market demand is elastic, the dominant firm must
have increasing average costs (MCD > acP). on the other hand, if
the dominant firm has decreasing average costs (mcP <« acby,
interior equilibrium requires that demand be inelastic.

To see why these conditions are necessary.consider a market
with a dominant firm with constant average costs and an elastic
demand curve. According to the necessary conditions a > a will
never be a profitable strateqgy in this case. To see this, con-
sider strategy with « > a. Now let a be cut by § percent.
Because of constant average costs, ACD then falls by & percent
(one input case). Next let the dominant firm increase output so
that p falls by § percent. Since p and a both fall hy & percent,
output of fringe remains unchanged. Therefore, in order to
main;ain the fall in price the dominqpt firm must increase output
de/o0 percent which is greater than § percent since ¢ < 1 and
£ > 1. But then the dominant firm's profits ((p-ACP)x) must go
up since (p—ACD) fell by S8 percent but x increased by more than §

percent. Thus a > a could not have been an optimal strategy.

20. Notice that the cost function would not be of this form if

the dominant firm were a perfect competitor or a simple
monopsonist in the A-market; in either case C would not be a

function of p. C is a function of p because the dominant firm
has market power in the A-market and in the output market.
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FOOTNOTES--Continued

21. If the dominant firm were a perfect competitor in the A

market then Ca = AD (the usual duality relationship). If the

dominant firm were a monopsonist in the A-market, the first order

conditions for a would require C4, = 0.

22, Cp is the change in the dominant firm's costs arising from a
change in p, resulting from the fact that a change in p changes
the fringe demand for A and therefore the net supply of A to the

dominant firm.

23. The first order conditions require p - Cy 3> 0. To see this

rewrite (31) as

max pxX - C(x;a,p)
{(x/pra)} subject to D(p) - S(p,a) - x = O.
Then the first order conditions for x require p - Cx > 0.

24. Suppose that the fringe requires one unit of A to produce
one unit of output. Then, assuming that the fringe has
increasing costs in other inputs, a plausible fringe supply
function is S(p,a) = (p -a), and fringe demand for A is

AF(a,p) = (p-a), for p -a > 0. Suppose that A is supplied
inelastically at A, but that the dominant firm does not use A in
production. This assumption is made because then 0fp = 0, so
that the marginal revenue product and the wvalue of the marginal
product of A are zero. Then, an equilibrium with a>O,AD > 0

proves the result. Assume that the dominant firm has constant
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FOOTNOTES--Continued

average cost of production of c. Finally, assume that industry
demand is linear, D(p) = a -bp. It is easily shown that the
equilibrium in this model is p*=(a + bc - A)/2b,

a* = [a-(b+1)R)/2b, AD* = (R-c)/2, if a-(b+1)A>0. If this
condition holds «*>0 and AP* > 0, even though tﬁe marginal
productivity of A for the dominant firm is zero. Thus the
dominant firm purchases A at a price above its marginal revenue
product and above  the value of the marginal product of A (which

in this case are both zero).

25. A simple example along the lines of the one in footnote 24
can be constructed which bears out this intutition. Let market
demand be a - bp. Suppose both the fringe and the dominant firm
use one unit of A to produce one unit of output, and that

AF(a) = (p - a). Suppose further that A is supplied according to
the supply function A(a) = ka. Finally, assume that the dominant
firm's only cost of production is the cost of A. Then it can be
shown that the strategic equilibrium has a lower p and higher «a
than the equilibrium in which the dominant firm acts as a simple

monopolist-monopsonist.

26. An example in which (a - c'(aP))> 0 can be easily
constructed along the lines of the example of qutnote 16.
Assume now that the dominant firm must also use one unit of A to
produce one unit of output and that it can produce A at a

constant average cost of c. Assuming the demand curve and
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FOOTNOTES--Cont inued

technology of the fringe is the same ‘as in footnote 16,

the
equilibrium in this model is also p* = (a+bc-A)/2b, a* =
la - (b+1)Al/2b, A* = A-c)/2, x* = (a+l(l-b(c)/2, and A* =

la + (2 -b)c —A]72, where A* is the amount of A produced by the

dominant firm (assuming (a+(2—b)c—A5 > 0). Since o* doesn't

depend on ¢, it is clearly possible to have a* -c > 0.

27. See the example in footnote 25.
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