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Introduction 


oligop oly markets have generally Traditional analy ses of 

been based on models in whic h a single strategic instrument 

(price or quantity ) is featured. For example, the models of 

C ournot, Bertrand and Stackleberg assume a single strategic 

instrument and make different assumptions about the inform ation 

sets and allowable strategies of the oligop olists. More ?ecent 

w ork in oligopoly theory has developed a richer menu of models, 

many of whic h feature two or mo?e strategic instruments. 

E xamples include models incorporating product diffe?entiation, 

a dvertising, or sca?ce inputs, where besides strategies gove?ning 

o utput or price the firms must make decisions concerning prod uct 

"quality ", advertising, or the purchase of sca?ce inputs. 

Another important class of examples is the burgeoning liteȸatu?e 

on dynamic oligopoly models, where a firm must make decisions 

w hich will affect its market at vari ous tim es in the future (so 

t hat e. g. , strategies require decisions about price today and 

price tomo?row). 

Because most of the literature concerned with multiple 

strategies is relatively new, it is just begi nning to have an 

impact on the more applied areas of industrial organization, 

particula?ly the economic analysis of competition policy . Until 

recently, most of the analy ses of predation, preemption, 

exclusion and collusion have used models with a single strategic 

instrument. For exam ple, most of the literature on predation has 

focused on predatory p?ice cutting. The preemption literatuȸe 



has concentrated on attempts to control scarce "inputs" . 

have 

Until 

recently most of the models of exclusionary behavior 

assumed single market strategies suc h as limit pricing. Finally, 

much of the literature concerned with collusion has been 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 effecting 

an outcome of successful predation, preeem ption, exclusion or 

coll usion. (See Salop (1981) for a discussion of some of the 

recent literature). For example, a dominant firm mig ht find that 

controlling both price and the wage rate can be an effective 

predatory strategy (Williamson 1968) . Similarly, knowing that 

entrants must matc h its own stock of advertising to effectively 

com pete, an in cumbent monopolist might adve?tise solely to 

increase the cost of entry and the?eby exclude potential rivals 

(Rogerson (1982), Salop (1979) Y. A rlominant fi?m might profit

ably exclude potential rivals or preem pt actual rivals by pur

c hasing a scarce input, even if it must pay a prem ium to do so 

(Gilbert 1981). Moreover, it might re fuse to sell a sca?ce input 

it controls to potential rivals at any price (Ordover -Willig 

1981). Finally, control of variables other than price o? output 

may make tacit collusion on price or output mo?e tenable (Plott 

(1982)). 

Although these models are quite diffe?ent in appa?ent 

structure, fo? ma lly, mast of thern a?e simple extensions of the 

Stacklebe?g leade? - followe? model to multiple st?ategy 
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environments. Elsewhere, we have sketc hed a simple model that 

exploits this common structure. (Salop-Scheffman 1983). In 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 Ӓimply different Aquilibrium outcomes resulting 

from the optimal strategy of the dominant firm. 

The remainder of this paper consists of four sections. 

Section II we set out a simple general model of a rlominant firm 

industry in which the dominant firm can use multiple st?ategies. 

In Section III we develop a model in which the dominant fi?m can 

cont?ol both price and a parameter whic h affects its costs, its 

In 

?ivals costs, and market dema nd. A specific example of this 

model is presented in Williamson ( 1968). We de?ive va?ious 

necessary conditions fo? st?ategic use of the pa?amete? inst?u

ment to he p?ofitable and show that exclusion and coo?dination 

are sim ply two possible outcomes of the dominant fi?m' s optimal 

st?ategy. In addition, we show that multiple strategy exclusion 

may be a profitable st?ategy in the sho?t ?un. This is in 

c ontrast to the t?aditional predation analysis in whic h the 

dominant fi?m incurs losses in the short ?un in o?de? to ?eap 

gains in the long run. Thus, the t?aditional analy sis is 

m isleading in characte?izing the incentives fo? predation. 

F inally , we provide a rigor ous welfare analysis of the effects of 

dominant fi?m's strategic actions. 
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In Section IV we develop a model in whic h one of the 

s trategic instruments under the control of the dominant firm is 

the price of an input used by the dominant firm and the fringe. 

T his control arises because the dominant firm has mon opsony power 

in this input market and so can affect the price by vary ing its 

level of purchase. Necessary and suf ficient conditions for the 

profitable strategic manipulation of the input market are 

derived. We also show that it may be profitable for the dominant 

f irm 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 belo w the 

value of the marginal product. 

Finally in Section V we develop a model of vertical int egra

tion. hie show that the dominant firm may find the use of 

vertical integration to be a useful anticompetitive strategic 

instrument. One important result is that, unlike the standard 

monopoly analy sis, 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 Gene ral Model 

This paper develo ps a simple (b ut general) basic model of a 

dominant firm -com petitive fringe industry . The dominant firm 

controls two instrur:1ents, the product price p and a parameter a 

which is an argument in industry demand and cost funct ion s. This 
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Fringe 

S (p,a). 

parameter could be an input price, advertising expenditure, a 

regulatory restraint or a product quality parameter. 

producers are summarized by a fringe supply function 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,p,x,y, ) ) 0 	 inequality summari zing the relationship between 
a and other variables of the mode 1 

The structure sketched thus far is quite gene ral. For 

tec hnical simplicity, we will treat p and a as scalars; but it 

s hould be clear that our results could easily be extended to a 

more general setting in which all vari ables and functions are 

vector -valued. 2 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 a is the price 

of an input A, the equation [F (a,p, x,y ) ) 0] represents the 

re duced form equation summari zing the equilibrium in the A 

market. Finally , it will sometimes be use ful to assume that the 

fringe supply function S (p,a) arises fr om an underlying cost 

function G (  y,a). In that case, fringe supply is given as 

follows: 



y = 

( 3) 

solution of Gy (y, a) = p, if py -G(y ,  a) � 0 ( 1) 

0, otherwise 

A ssuming Gyy 	> 0, the prope?ties of the supply curve are: 

a) Sp = 1/Gyy > 0 (2) 

b) Sa = -Gya/Gyy < 0 

Assuming that the fringe takes p an d a as given, the 

dominant firm's profit -max imi zation problem is given hy: 

max px - C(x; a) 

subject to: 	 y = S(p,a) 

X + y = D( p, a) 

F(a, p, x, y) ;;. 0 

The first o?der con ditions fo? the gene?al problem do not yield 

interesting interp retation s \vithout imposing more st?ucture on 

t he co nstraint function F(a, p, x, y). The following sec tions 

consi der spec ific versions of this constraint. 

I I I. Direct Control of a by a Dominant Fi?m 

In this section we assume that the dominant fi?m has 

complete control over a, subject only to the constraint a � a. 

Thus, the constraint F(a, p, x,y) ) 0 can he written as a>a, whe?e 

a=a, correspon ds to the rlominant fi?m taking no strategic action. 

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

cost (Sa < 0); (ii) the marginal cost to the rlominant firm of 
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a is simply Ca; 4 and (iii) there may be demand effect
c hanging 

William son 

wit h 

Several possible interpretations are possible. In 

(1968), a is the wage rate set by the large coal mines 

the connivance of the union and Da = 0 . Another interpre 

tation treats a as a regulatory parameter, where the regulatory 

agency is "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 matcheo by the fringe. In this case, 

it might be that Da > 0 .  

Rewriting the maximi zation problem in (3), we have 

max 	 p [  D(p,a) -S(p,a)]-C( D(p,a)-S(p,a),a) ( 4) 

subject to a :;, a, 5 

The first order conditions are given as follows. 

p - Cx 	 ( Sa) = 
p 1/ E D 


Ca 

p - Cx = , a :;, a -	 ( Sb) Da Sa 

E Dw here is the elasticity of demand faced by the oominant firm. 6 


E quation (Sa) is the usual oominant firm price mark-up 


equation. At an interior equilibrium (a > a), combining (Sa) an o 


( Sb), we have 

(6)
Ca/x,7 = 
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average 

The interpretation of (6) is as follows: 

The left-hand side of (6) is 3p/3a / where this derivative 
x 

represents the change in price arising from a com bination of the 

reduct ion in fringe output and the increase in market demand 

caused by an increase in a, holding the output of the dominant 

f irm fixed. other words, the le ft -hand 

representing the vertical 

dominant firm . The 

cost of the 

In side of ( 6) is the 

derivative shift in the residual demand 

curve facing the right-hand side of (6) is 

t he derivative of dominant firm (AC) with 

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

Therefore, an interi or solution must satisfy the condition 

3p/3a = 3AC/3a ( 7) 

w here these derivatives are evaluated at the profit -maximizing 
* * 

p oint (a , x  ). 

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

Theorem l Let profit maximi zing output for the dominant 

firm for a =ӎ, is the solution of ( Sa) for a a. A= 

sufficient condition for a > ӏ to he profitable is 

3p/3a > 3AC/3a ( 8 ) 

x be the 

i. e. , x 

w here 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. 
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Notice 

<lAC/<la l -

that condition (8) requires that either (-Sa/Spl > 

or (-Da/Dp) > <lAC/<la \ _ i.s, either fringe-a, x a, x, 

supply or market demand must shift (vertically ) more than noes 

the dominant firm's average cost. 

The interpretation of (8) is furt her clarified by Figure l, 

w here D(p, a) is the market oemand curve and S(p, a) is the fringe 

supply curve for a = a. The resioual 

ABC . 

Consider the profit -maximi zing 

= a  where the outp ut of the 

outp ut x, the marginal revenue 

demand curve equals its 

curve (D(p, a)-S(p, a)l is 

g i ve n by 

price and total•outp ut (p, Q) 

for a oominant firm is given by x. 

At this for the dominant firm's 

residual margi nal cost. An increase in 

a from a will shift up the supply curve, S(p, a) and , perhaps, 

s hift up the market demand curve D(p, a) as well, shifting up the 

residual dem and curve. The interpretation of condition (B) is 

that if the vertical shift of the residual rlemand curve at outp ut 

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 

The properties of the dominant firm's strategy can be 

further analy zed as follows. Rewriting ( 6) by substituting E = 

( -Dp p/ D) for the market price elasticity or dem and, and a = x/ D 

for the dominant firm's ma rket share, and combining (Sa) ano (5b) 

an interior optimum satisfies 
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p 
t./cr = _ [l - (Ca/x)/( Da -Sa)/Sp))] ( 9) p Cx 

Similarly the sufficient condition for- profitability (8) can he 

written as 

( l 0) 

These equations can he inter-preted as follows: 

where all variables ar-e evaluated at (a, x). 

Proposition l. An equilihriuӐ with a > a is mor-e likely to 
result, 

( i ) the larger- is 
fringe supply 

the ver-tical shift in the 
curve r-esulting fr-om an 

increase in (Sa large) 

( i i ) the ӑore 
increase 

r-esponsive is mar-ket 
in a ( Da lar-ge) 

rlemand to an 

( iii ) the smaller is the impact of an incr-ease 
a on the dominant fir-m's aver-age costs 

in 

(Calx small); and 

( i v) the less elastic 
( t. small) • 

is the market demand cur-ve 

Condition (iv) can be seen hy considering the case of a 

perfectly elastic demand cur-ve with Da = 0 .  In this case, the 

equili brium pr-ice cannot be r-aised, r-egar-dless of the magnitude 

of the fringe supply response. On the other- hand , if Da Dp= = 

0 ,  the change in pr-ice for- fixed x is exactly the ver-tical shift 

in fringe supply . 
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pa 

We now analy ze 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 rr0 the pr ofit of the dominant firm, we have 

rr D = p [D-S] - C( D-S,a) ( ll) 

The profit -maximizing price satisfies the first order cond ition 

rrp D 0. Totally differentiating this first order cond ition, we 

have 

D D 
dp/da = -ITpa/ITpp ( 12 ) 

Since the second -order conditi ons requires rr D < 0, 
pp 

s i gn dp Id a = s i g n J1 D ( 13) 
pa 

Partially differentiating rr D , 

p 


rr D 	 ( 14) 

The first term on the right hand side of (14) is pos itive. 

The second term depends on the sign of Cxar the effect of an 

increase in a on the dominant firm's margi nal cost. The sign of 

t he third term depends on the sign of (Dpa - Spa), the effect 0f 

an increase in a on the slope of the dominant firm's resid ual 
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demand curve. Even in the case Dn = 0, the sign of (Dpa - Spal 

is ambiguous. Thus the sign of dp/d a is ambig uous.ll 

This is a strai0htforward result. When a monopolist•s 

demand increases, its profit-maximizing price may not rise if 

demand becomes more elastic. Thus, we have the ·following 

re sult. 

Proposition 2 .  Strategic increases in a may re sult in a 

decrease in price. A sufficient condition for price to 

0 .12increase is Cxa ., 0 and (Dpa - Spa) ., 

B. Effect on the Fringe 

Recent literature casts considerable doubt on the viability 

of· successful predatory pricing or limit pricing because those 

strategies are not cred ible. I n con t r as t , the mu l t i -mar ke t 

strategies ·examined here are cre dible because they are profit 

maximizing. For example, in the stnndarn predatory pricing 

analy sis, the dominant firm must price below its average cost 1n 

order to induce exit by the fringe. If there are no signi ficant 

re-entry harriers, the fringe will sim ply shut down and wait 

until the dominant firm rai ses pri ce and then re -enter. The 

d ominant firm•s threat to lower price is not credible if the 

fringe remains a viable entrant; given this fact, the dominant 

firm•s predatory strategy is not profit maximizing. In contrast, 

suppose that the dominant firm can also control a second instru

ment, a. If its profit maximi zing choices of p and a induce the 
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the 

fringe to either reduce its output or exit, then that (p, a) 


strategy is creoi ble. Therefore, the 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 rlominant firm's profit-maximi zinq 

strategy has an ambiguous ef fect on the profits anrl output of 

the fringe. That is, model can capture strategies that might 

b e  characteri zed as either "e xc lus ion " of the fringe or 


"coordination" \vith the fringe. Thus our model provioes a 

f ramework for a general analysis of strategic interaction in 

w hic h predation, exclusion, preemption, or tacit collusion are 

a ll possible equilibrium outcomes. 

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

output. From the fringe supply function, we have 

dy /d a ( 15) 

Noting that Sa < 0, if dp/da < 0 then dy/rla < 0. However, 1n 

some cases it may be profitable for the dominant firm to increase 

p rice sufficiently to allow the fringe output to expand . Of 

course, this oepends on the rlegree to which dominant firm must 

reduce its own output in or der to ef fect an increase in price. 

If Da>O, the possibility of an increase in fringe outp ut is 

clear. However, even 'f Da<0, f . . . ӌoss1_ eӍ1 r1nge expans1on 1s 'hl 13 

As before, the result oepends on the impact on the elasticity of 

the dominant firm's resirlual curve. For exam ple, if an increase 

in a makes the fringe supply curve muc h 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 mocterate entry. Summarizing, we have the following 

result. 

Proposition 3. Strategic us e of a has an ambiguous effect 

on fringe output, even if Da =O. However, if <ip/da < 0, 

then <iy Id a < 0 • 

Since an increase 1n a on fringe output has amb iguous 

ef fects, it is not surpris ing that the effect of an increase in a 

on fringe profits is also ambiguous . For example, suppose that 

fringe supply is generate<i by (2) and furt her entry is blocke<i so 

that the fringe, even though behaving competitively , earns 

inframarginal rents. l4 

Fringe profits are given by 

nF = py - G (y, a) ( 16) 

Differentiating and rearranging terms we have 

= y 9.£ - Ga ( 17) da 

from (1), we have 

= Gyy � + Gya (18)• 

Substituting into (17), we have 
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Aggregate 

- -

In the standard case in which fringe output falls 

(dy /da < 0), fringe as long as average costs rise by 

less than marginal if marginal costs rise di s -

proportionately to will fringe profits ri se. 

Summari zing, we have 

profits fall 

costs. Only 

average costs 

= y (GyydY /d a + Gya - Ga/Y) (19) 

Note that Gya and Ga/Y respectively represent the changes in 

fringe marginal costs (3MCF/3a) and average costs (aAcF;aa) as a 

increases. 

There are two alternative sufficient condi 

tions for fringe profits to fall (d nF/da < 0). Bit her (i ) 

dp/da < 0 or (ii) dy /da < 0 and (Gya - Ga/Y) < 0. 

Sufficient conditions for fringe prof its to rise are 

dy /da > 0 (which itself requires rlp/d a > 0) anrl 

( Gya - Ga/y) > 0. 

These two condi tions are of particular interest because they 

depend only on the effect on price or on the outp ut of the fringe 

and it s tec hnology . 

Proposition 4. 

C. Effect on Welfare 

In this section we analy ze the welfare effects of the 

dominant firm's strategy. We use the conventional welfare 

indica tor, the sum of con sumer surplus plus prod ucer surp1us and 

16
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denote equilibrium price 
this indicator as W. Letting p be the 

a=a,l5 we have 

w<p,a) = f _ D<p, a)dp + P x 
p 

X = D (p, a ) 

for 

( 20) 

w here 

The dominant firm's profits (TID) are the suTTJ of the secon<i 

and third ter111s on the rig ht-hand side of ( 20). By definition of 
- - --IT D (p, a) 0. Assuming that increasing a is a profitable 

p 
strategy, differentiating W with respect to a ano evaluating at 

p, 

dW/da = J Da (p,a)d p - [D (p, a) S ( p, a) ] dp / d a ( 2 l ) 

a 
the sign of dW/d a is ambiguous. From now on we 'dill assume that 

Da = 0, and substituting this assumption in ( 2 1) we have 

dW/da = ( 2 2) 


From ( 2 2) it s hould be clear that the sign of rlW/da 1s 

s till ambiguous. For exa mple, if dp/da < 0, it would not he 

surprising that rl'V-1/d a > 0. Furthermore, even if r'lp/da � 0 ,  it 

could be the case that dW/d a > 0 ,  beca use the dominant f irm's 
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aggregate 

profit maximizing strategy may red uce the output of a higher cost 

rival, increasing producer surplus more than any decrease in 

consumer surplus. l6 

Of course, a sufficient incr ease in price will cӊuse enough 

reduct ion in consumers' surplus to result in dW /d a < 0. Ry ( Sb), 

(2 3 ) 


Rewriting, we have the following suf ficient condition for a 

reduction in welfare: 

(24)dW/da < 0 if dӋ/da > 

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. 

T herefore, (24) holds if the dominant firm does not increase its 

output with an increase in a. Summarizing, we have the following 

results: 

a on 

Proposition 5. In general, the ef fect of a stra tegic use of 

welfare is amb iguous, even if Da =O and 

dp/da � 0. However, if Da=O and the dominant firm does not 

increase its output, aggregate welf are is 

Prop osition 6. If Da=O and price rises, 


reduced by an increase in a. 


reduced. 

consumer welfare is 

-18 



D. a an input price 

We now place additional structure on the pre vious model by 

specify ing the way in which a affects demand and costs. We 

a ssume that a is the price of an input, A, that is used by both 

t he dominant firm and the fringe. Denoting a as the competitive 

p rice of A, we assume the dominant firm can raise the input price 

a above the competitive level. l7 Assuming that Da = 0, the first 

order conditions for this model are given by (5). Moreover, 

because a is an input price, additional properties of Ca anrl Sa 

can be derived. 

By the usual duality properties of cost f unctions, we have 

( 25) 

A0 AFw here and are the (c os t minimi zing) rlema nrls for A by the 

dominant firm and fringe, respectively . 

A ssuming that fringe supply is given by ( l) , then equation 

( 2) and (25), imply that the fringe's (cost minimi zing) rlemand 

f or A sat isfies 

( 26) 

=Noting that f ringe profit-maximization requires p Gy, and 

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

( 27) 
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Proposition 

expenditures 

is 

the 

presumed 

7. If a is an input price 

are inferior, then a necessary 

input price to be profitable is 

where y = (aGy a/Gy ), denotes the elasticity of fringe ma rginal 

cost wit h respect to the input a. Furthermore, assuMing that 

1,18n one of the fringe1s inputs are inferior, so that y < we 

have the following condition: 

and no fringe inputs 

condition for raising the 

given by 

( 28) 

where all variables are evaluated at the (n on -strategic) 

equilibrium (a,x). 

Equation ( 28) is useful because it re quire s no data 

concerning the fringe, bey ond the know ledge that inputs are not 

inferior. Moreover, equation (28) has some useful corolla ries. 

For example, if the dominant firm 1 s average input cost of A 

(given by ( a  A0/x)), exceeds its ma rginal co st (Cx), ( 28) is only 

satisfied if market demand is inelastic. l9 

E. a as promotional 

The parameter a could be interp reted as promotional 


expenditures inc urred by the dominant firm. Again, Sa < O  

plausible assumption, since an increase in a would increase 

dominant firm1s market share, ceteris paribus, and the 

reaction of the fringe would raise fringe costs. Denoting by 

!1(p, a )  = [D (p,a)] -S (  p,a)], the residual dernand curve facing the 

- 20



In this section we place additional structure on the model. 

dominant firm, then this simple advertising model is tec hnically 


identical to the usual sim ple model of the mono[)olist who chooses 

both price and advertising. In that model the effect of 

advertising on equilibrium price depends on how advertising 

a ffects the elasticity of demand. In the model presented here 

t his effect is complicated because advertising expenditure 

a f fects fringe supply as well as the elasticity of market 

demand. 

IV. Indirect Control of a By The· Dominant Firm 

We assume that the input A is supplied by a com[)etitive industry 

according to the supply curve A(a). Thus, in order to raise the 

input price, the dominant firm mu st purchase additional quanti

ties of the input. As a result, its marginal factor cost of 

increasing a exceeds Ca (w here C(x, a) is the minimi zed cos t of 

buy ing inputs to produce x at in[)Ut price a). 

The equilibrium condition in the input market corres[)onding 

to the constraint F(a, p,x,y) � 0 in (1) is now given hy 

(29) 

w here AF(a, p) is the fringe demand function for in[)ut A and AD 

is the quantity of A purchased by the dominant firm. We make the 

standard assumptions that A'>O, AF 
a 

< 0 ,  A F 
p 

> 0 .  Rewriting (29), 

we define 

- 21



-
= (l -

The equations in (34) 

C a/x 

A D = AD(a,p) = A(a) - AF(a,p), where AD > 0, AD < Q (30) 
a p 

= .Let z (zl, . .  , ziD) denote the quantities of other 

r = (rl , . . • rm) denote their prices, and f(zD,AD) denote the 

d ominant firm•s production 

J e c t 

function. The modi fied cost function 

inputs, 

( 3 l) 

of the dominant firm , C(x;a,p), may be defined as follows: 

C(x; a,p) = min Lri zP + aAD(a, p) 
1

D{z D D = 20} sub. to f( z , A (a , p )) X 

2 2  

where 0 = ac;ax, the marginal 

By the Envelo pe Theorem , we have 

2 1  (3 2a) 

(3 2b) 

cost of the dominant firm. 

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

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

The first order conditions can now be Ӈritten as 

D (34a)
Cp/x)/ E 

(34b) 

can be combined (as in (6)), yielding 

Sa (35)+ (Cp/x) D - Sp p 
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whic h is analogous to equation (7). As before, (Sa)/( Dp - Sp) = 

3p/3a and the rig ht hand side of (33) is 3AC/3a = 

[ 3AC/3a + (3AC/3p)( 3p/3a)], evaluated at (a,x). 

Because of the added complexiӈy of this model, simple 

sufficient conditions such as (8) do not obtain. We no longer 

have the convenient benchmark equilibrium 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 previ ous model, 1.n principle, it was straig htforward 

to determine whether the dominant firm was acting strategically 

w ith 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 ooes arise by comparing (34) to 

t he case in which the dominant firm behaves as a simple 

monopolist -monopsonist facing residual demand curve Ư(p,a) and 

residual supply curve A0(a,p) - i. e. , ign ores the effect of a on 

Ư and ignores the effect of p on AD. For suc h behavior, the 

optimal choice of A would require a - GfA < 0, i. e. , its marginal 

revenue product greater than factor price a. In terms of the 

model of equation (3 2), the firs t order conditions for output 

would be = 0. However, in the model at hand in which theCa 
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dominant firm realizes and acts on the knowledge that a affects Ư 


and p a f f e c t s AD, by ( 3 4 b ) , Ca > 0 , 2 3 i. e. , 

(3 6) 

Relative to the case in whic h the dominant firm behaves 

non -strategically , the strategic firm in this model purc hases 

m ore A. It is in this sense that the strategic dominant firm 

o verpurc hases A. This is illustrated in Fig ure II, in which the 

usual sim ple monoposony diagram is depicted. The curve GfA is 

the rnargӉnal revenue product of A, drawn on the assumption that e 

is fixed. The curve AD(a) is the net supply of A facing the 

dominant firm , assuming p is constant. Treating the curve A0(a) 

as the average factor cost curve, the curve labeled MC0 is then 
A 

the marginal factor cost of A0 , assuming p is constant, i. e. , 

As depicted, the simple monoposony equilihrium 


is depicted at point M, where MCD = GfA. In contr ast, equili-
A 

brium in our model requires t-1C0 - GfA > 0, depicted at point S. 
A 

The intuition is straightf orward. The dominant firm, recogni zing 

the effect of an increase in a on fringe supply finds it in its 

interest to purchase relatively more A than if it were a sim ple 

monopsonist. It is in this sense that the dominant firm "over

purchases" the input. This is one variant of a 'vertical 

squeeze • strategy, (except as noted above, such a strategy , may 

i n fact, bene f i t the f r i n g e ) . 
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FIGURE II 
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Strategic 

Proposition 8. A necessary and sufficient condition for a 

�rofitable strategic use of a is MCD - BfA > 0, i. e. , the 
. A 

marginal factor cost of A exceeds the domi nant firm' s 

marginal revenue Qroduct of A. 

In principle, MCD and BfA could be quantified, so that an 
A 

emp irical test of the incidence of a strategic control of a 

exists. A somew hat easier test arises from the fact that the 

dominant firm may find it in its interest to overpurchase A to 

-the extent that a GfA > 0, i. e. , it may purchase A at a price 

Inexceeding the ma rginal revenue product of A. fact, it may 

profit the dominant firm to purchase A at a price a that exceeds 

the value of the marginal product of A (pfA). 24 

Proposition 9. It may be profitable for the dominant firm 

to purc hase A at a price exceeding the marginal revenue 

product or the value of the marginal product of A. 

The Effects of the Control of a 

Because of the lack of the convenient benc hmark of a, it is 

not possible to conduct a detailed analy sis here of the ef fects 

of a strategic use of a on the fringe and on welfare as was done 

earlier in section III. C. As an alternative we mig ht consider as 

a benchmark an equilibrium in which the domi nant 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 would mean that the 

dominant firm maximi zes prof its over choice variables (p,a), 

ignoring the effect of a on [D(p, a) - S(p, a)] and ignoring the 

effect of p of A0(a,p). Unfortunately , this model is too 

complicated to allow a comparison of the benchmark and strategic 

equilibria. Intuition suggests that the strategic equili brium 

w ould have a hig her a and lower p than the benchmark equili

b rium. 25 However, the results derived in section II I suggest 

that there are not 1 ike ly to be any genera 1 cone lu s ions 

p ossible. 

is of interest. Consider a situation 

can also produce input A, i. e. , the 

dominant firm is vertically integrated into the production of A. 

This possibility can easily be incorporated into the previ ous 

model as follows. 

Interpreting A0(a,p) as net purc hases of input A by the 

dominant firm (w here A0(a,p) < 0 means that dominant firm is a 

-0 
net seller of A), let A be the 

V. Vertical Integration 

One further extension 

1n which the dominant firm 

quantity of input A pro<iuce d by 


c(A )
the dominant firm and let 
 be its co st of pr oduction. Then 


Then the modi fied cost function for the dominant firm is given 

by 
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-D 

(37) 

c' (A ) 


- 0
C ( x ; a, p ) = min ErizP + aA (a,p) + c(AD) 


D -D
{ (z ' A )} X -D Dsubject to f(z , A + A  (a,p)) = X 

-DMinimi zing (37) with respect to A requires 

- 8fA = 
 0 ( 38) 


This condition implies that the dominant firm alway s produces 

input A efficiently, i. e. , at the level at which its marginal 

co st of production is equal to its marginal revenue product. 

The ot her equili brium conditions are the same as (34). 

Theref ore, since (a - GfA) > 0 may be characteristic of an 

e quilibrium, (a - c' (A)) > 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 is because purchases of the inp ut raise the costs of the 

f ringe and the reduction in fringe supply may more than 

compensate for the dominant firm's increased input cost. 

Recall from Section II that when Da = 0, fringe marginal 

co st must increase more than the dominant firm's average cost in 

order to fulfill the suffici ent condition (8) for profitability 

an increase in a (for Da=O). In a model with asy mmet rically 

vertically integrated producers, suc h an asymmetry that will 

enhance the likelihood that increasing a is pro fitable, 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 eac h require one unit of the input to produce 

one unit of output. Assume that only the dominant firm is 

vertically integrated into input production. In this case, an 

increase in a of Aa then increases the dominant firm's average 

costs directly by BAa where 8 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 

d ominant firm's average cost, 8t.a is smaller than the direct 

effect on fringe marginal cost Aa (recall that one unit of input 

pr oduces one unit of output). Of course, there is als o an 

indirect effect on the dominant firm's average cost of EA(Aa)A(a) 

arising from the increased purchases required to increase a by 

Aa, where EA is the price elas ticity of supply of A. Nonethe

less, the asy mmetry between the vertically integrated dominant 

f irm and the unitegrated fringe is likely to make an increase in 

a pr ofitabile for the dominant firm, even if there is no input 

substitutability .27 This is summarized in the following result. 

Prop osition 10 . There can be strategic advantages from 

vertical integration, even with a tec hnology that permits 

no input substitutability. 
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not 

Proposition 10 shows that a fixed coefficient technology is 

a sufficient condition for the absence of anticompetitive 

impact of a vertical merger. (c.f. Bork (1980)) Only if the 

upstream firm is an mon opolist (as opposed to it having 

11 incomplete 11 market power as analyzed here) and the upstream 

p roduct is used in fixed proportions downstream is it necessarily 

the case that a vertical merger can have no adverse competitive 

impact. 

V I. 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. Suc h strategies can 

include preemption in upstream input markets and vertical 

integration, use of the regulatory pr ocess, advertising and 

prod uct differentiation. We believe that we have made a useful 

contribution to the beginning of a general theory of non-price 

strategies. Much remains to be done. In particular, an attempt 

to create a general olig opoly model with non-price strategies is 

the obvious next step. 
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FOOTNOTES 


l. The fringe supply function can be given a long run interpre

t ation in order to encompass potential entry by price -taking 

f irms. 

2. Under one interpretation then the model could be 

intertem poral. 

3. Our model is obviously some what limited by the assumption 

t hat 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 a are captured completely hy C(x, a). This would 

not obtain, for example, if a were the price of an input A., over 

w hich the dominant firm had monopsony power. In this case, 

purc hases of A by the dominant firm and the fringe would als o 

a f f e c t cos t . See Section IV below. 

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

prob lem becomes: 

max P(D(p, a) - yl - C(D(p, a) - y, al 

suhject to a � 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. £ 0 = - (<l(D - S)/3p)(p/(D -S)) = - p(Sp-Dp)/(0-S) 

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

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

fn. 1) is: 

p - Cx1 - £ p 

p - Cx 
Da - Ca/Dp 

-1= 

ACF•(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 - > 0, (p - Cx) y = 0Cx 

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 

£ 0 = [£ + (1 -a)Spp/S)/cr 

11. An example in whic h dp/da < 0 is as follows. Suppose market 

demand is Q = 1-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 a changes fringe supply to the 

function: y = p2/l00, p < 10; y = 1, for p > 10 . It is easy to 
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FOOTNOTES--Continued 


see Sa < 0. The initial equili brium 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 Sa < 0, the fringe supply curve becomes much 

more elastic with an increase in a, making the dominant firm's 

residual demand curve more elastic. 

12. This s hould clear from the preceding discus sion s1nce 

( Dpa - Spa) ) 0 is a sufficient condition for 3ED/aa < 0 .  

13. A n  example in which dy /d a > 0 is as follows. Suppose market 

demand is Q = 1 1  - p and the dominant firm' s costs are zero. 

S uppose furt her that for a = 0, fringe supply curve is perfectly 

elastic at a price of one, but for a>O the fringe supply curve 

becomes y = (p - 1)/a for O<a<l, y = p - 1 for a ) l. Then for 

a = 0, the equilibrium price p* = 1 and output of the fringe is 

zero. However, if the dominant firm can set a, it '"ill 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. If we give the example of footnote 8 this interpretation, 

the strategic use of a increases fringe profits. 

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


16. Suppose demand is Q = a - bp and the dominant firm's costs 

are zero. Suppose further that for a=O , fringe supply is 

Y- = (a-4b) + bp and for a=l fringe supply is y = (a - 6b) + 2bp. 

It can easily be shown that the equilibrium price is p = 1 for 

a =O or a=l, so that consumers' surplus is the same in each 

equilibrium. However, producer surplus is larger in the case a=l 

because a greater proportion of the output is prod uced by the 

lower cost dominant firm (w hich has zero costs). 

17. This specification of this model is similar to that of 

W illiamson (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 equili brium outcomes. 

18 • By ( 2 6 ) , Gy a = a A FI a a . For example, if the fringe also uses 

another input, B, with price 8, then p = aaAF;ay + saBF;ay, so 

that y .;;; 1 if aAF;ay, aBF;ay ;;. o. 

The inter pre tat ion of (2 7 ) and (2 8 ) can be c 1 a r i f i e d by 

considering the one input case. In that case, C(x,a) = AD(x), 

G(y;a) = AF(y ). Then aAD/x = ACD, the average cost of the 

dominant firm, and 0 = l. There fore, in the one input case, (28) 

becomes: E/a = (p - ACD)/ (p - MCD), where MCD=cx is the marginal 

cost of the dominant firm. Since a .. 1, for an interior 

equilibrium (a > a) in the one input cas e, then if market demand 
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FOOTNOTE S--Continued 


case, then if market demand is elastic, the dominant firm 

have increasing average costs (MCD > AC0). On the other 

the dominant firm has decreasing average cos ts (MC0 < 

interior equilibrium requires that demand be inelastic. 

To see why these conditions are necessary consiaer a 

wit h  a dominant firm with constant 

to the neces sary 

strategy in this 

average costs ana an 

demand curve. Accoraing conditions a > 

n ever be a profitable case. To see this , 

sider strategy with a > a. Now let a be cut by o percent. 

B ecause of constant average costs, AC0 then falls hy o percent 

(one input case). Next let the dominant firm increase output so 

t hat p falls by o percent. Since p and a both fall l;)y o percent, 

o utput of fringe remains unc hanged. There fore, in order to 

firm must increase outputm aintain the fall in price the dominant 

oE/a percent which is greӅter than 8 percent since a < 1 ana 

E > 1. But then the dominant firm's profits ((p-ACD)x) must go 

up since (p-ACD) fell by o percent but x increased by more than o 

percent. Thus a >ӆcould 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 

mon opsonist in the A-market; in either case C woula not he a 

function of p. C is a function of p because the aominant fiLm 

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 = 0.Ca 

2 2. Cp is the change in the dominant firm's costs arising from a 

c hange in p, resulting from the fact that a change in p changes 

t he fringe demand for A and theref ore the net supply of A to the 

dominant firm . 

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

rewrite (31) as 

max 


{(x,p,a)} subject to D(p) - S(p,a) - x = 0. 

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 outp ut. 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 

product ion. This assumption is made because then GfA = 0, so 

that the marginal revenue product and the value of the marginal 

product of A are zero. Then, an equilibrium with a>O,A0 > 0 

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

average cost of production of c. Finally , assume that industry 


demand is linear, D (  p) = a  -b p. It is easily shown that the 


equilibrium in this model is p*={a + be - A)/2b, 


AD*
a* = [a- (b+l)A]/2b , = (A-c)/2, if a- (b+l)A>O. If this 

A0* > 0, even though the marginal 

p r  oductivity of A for the dominant firm is zero. Thus the 

dominant firm purchases A at a price above its marginal revenue 

p r  oduct and above- the value of the marginal product of A (w hic h 

in this case are both zer o). 

condition holds a *>O and 

25. A sim ple example along the lines of the one in footnote 24 

can be constructed whic h 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 

t he 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 

s hown that the strategic equilibrium has a lower p and higher a 

than the equil ibrium in which the dominant firm acts as a simple 

m onopolist-monopsonist. 

26. An exam ple in whic h (a - c' (A0))> 0 can be easily 

constructed along the li nes of the example of footnote 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 oE c. Assuming the demand curve and 
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A* = A-c)/2, 

where 

(assuming 

- .. 

FOOTNOTES--Continued 

techn ology of the fringe is the same as in footnote 16, the 

a *equilibrium in this model is also p* (a+bc -A)/ 2b, = = 

[a - (b+l)A]/2b, x* = (a+l(l-b (c)/2, ann A* = 

[a + (2 -b)c -A]/2, A*-is the amount of A produced by the 

*d ominant firm (a+( 2-b)c -A) > 0). Since a doesn't 

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

27. See the example in footnote 25. 
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