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NOTES AND DISCUSSION 

DIAGRAMMATIC DEMONSTRATION OF OLIGOPSONIES= 
AN ALTERNATIVE METHOD 

JOTA ISHIKAWA* 

AbStract 

This note presents a new diagrammatic method that allows us to directly find oligopsony 

equilibria on theprice-quantity plane and directly deal with the relationship between prices and 

quantities. 

The purpose of this note is to present an alternative diagrammatic method to illustrate 

oligopsony equilibria on the price-quantity plane.1 We particularly deal with the Cournot 

oligopsony equilibrium and the Stackelberg duopsony equilibrium. In the traditional diagram-

matic analysis, the monopsony equilibrium has been demonstrated on the price-quantity plane, 

while the oligopsony equilibria have been illustrated on the quantity-quantity plane by using 

reaction curves. We cannot directly examine the relationship between prices and quantities in 

the diagram of reaction curves. Our new method allows us to directly find oligopsony 
equilibria on the price-quantitiy plane and directly deal with the relationship between prices 

and quantities. This makes the analysis much more convenient. 

In order to demonstrate the oligopsony equilibria, we first consider a monopsonist who 

has the following linear inverse demand function: 

P = A -aX (1) 

and faces the following linear inverse supply function: 

P = B +bX, (2) 

* I wish to thank Makoto lkema for helpful discussions. Al] remaining errors are, of course, my own 

responsibility. The fina] version of this note was completed while I was vlsiting Faculty of Commerce and Business 

Admimstratlon at University of British Columbra. I am grateful for thelr support. I also gratefully acknowledge 

financial support from Kajima Foundation and both Canadian and Japanese governments. 
l lkema (1990, 1991) and Ishikawa (1995) dea] with the diagrammatic demonstration ofoligopoly equilibrra on 

the price-quantity p]ane. 
2 The following method is, of course, effective wrth general demand and supply functrons. 
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where P and X are, respectively, the price and the market demand or supply and where A, a, 

B and b are parameters. Figure I shows the standard diagrammatic solution for the mono-

psonist. Given the supply curve BoSo, the marginal cost curve (for the monopsonist) associated 

with BoSo intersects the demand curveAD at point No' Then, the monopsonist chooses the price 

and the amount of purchase given by point Mo' We refer this point as the "monopsony-

equilibrium" point with the supply curve BoS.. Suppose, now, a change in supply causes a 

parallel shift of the supply curve in Figure I from BoSo to B*S,. Then, the marginal cost curve 

associated with B*S* intersects the demand curve AD at point N*. The monopsonist chooses the 

price and the amount of purchase indicated by point M,. Thus, the monopsony-equilibrium 

point with the supply curve B,S, is point M*. We define the "monopsony-equilibrium" curve as 

the locus of all the monopsony-equilibrium points corresponding with different supply sizes 

That is, the monopsony-equilibrium curve shows the combinations of equilibrium purchase 

and price of the monopsonist in response to parallel shifts of the supply curve. With (1) and 

(2), the coordinate of M, (i = O, I ) is ( [A -B,]/[a + 2b]. {bA + [a +b]B,} /[a + 2b] ). Eliminat-

ing B,, we can derive the monopsony-equilibrium curve (AZ in Figure l) as follows: 

P = A - (a +b)X. 

Using the monopsony-equilibrium curve, we can easily find the Cournot duopsony 
equilibrium on the price-quantity plane. We consider a duopsony model where two economic 

agents (say, firm I and firm 2) purchase a good or factor under the following inverse demand 

functions: 

, a,x, (i=1.2) P=A -

(where x, is the amount of purchase of firm i and A, and a, are parameters) and face the inverse 

supply function (2). 
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Under Cournot conjectures. each firm maximizes its profits by choosing its own amount 

of purchase. taking its rival firm's amount of purchase as given. We can regard the parallel 

shifts of the supply curve from the point of view of a firm as the shifts in the amount of 

purchase of its rival firm. Thus. we can apply the monopsony-equilibrium curve to find the 

Cournot duopsony equilibrium. The monopsony-equilibrium curve for an individual firm is not 

affected by the presence of other firms. 

Figure 2 shows a case where two firms are identical. that is. the inverse demand functions 

are identical. AD and BS are. respectively. the demand curve for each firm and the market 

supply curve. Then. the monopsony-equilibrium curve for each firm is given by Az. Horizontal 

summation of these two monopsony-equilibrium curves yields the equilibrium curve for the 

whole duopsonic industry. or. the "duopsony-equilibrium" curve. AI.3 Then. the Cournot 

duopsony equilibrium is given by point C where AI intersects the market supply. BS.4 The 

equilibrium purchase of each firm is xc. The equilibrium price is Pc. The total amount of 

purchase of the industry is Xc ( = 2xc). Since the monopsony-equilibrium curve for an 

individual firm is not affected by the presence of other firms. the equilibrium curve for the 

whole oligopsonic industry. or. the "oligopsony-equilibrium" curve with n firms can similarly 

be drawn. Thus. the Cournot oligopsony equilibrium with n firms can similarly be obtained. 

Figure 3 shows a case where firm I and firm 2 are not identical. In the figure. A,D. (i = 

l. 2) is the demand curve for firm i. A.z. (i = l. 2) is the monopsony-equilibrium curve for firm 

i and horizontal summation of these two curves. A 11Y. is the duopsony-equilibrium curve. The 

Cournot duopsony equilibrium is then given by point C. The equilibrium price is Pc. The 

equilibrium purchase of firm I is xlc. while that of firm 2 is x2c. The total equilibrium purchase 

of the industry is Xc ( = xlc+x2c). 
Next we find the Stackelberg equilibrium for a duopsony in Figure 2.5 For this. we assume 

that firm I is the leader and firm 2 is the follower. Since the Cournot duopsony is a case where 

3 A1 is located inside AD if a > b and outside if a < b; and coincides with AD if a = b. 

+ The coordinate of C is (X*, P.) = (2 [A -B]/[a+3b], {2bA + [a+b]B}/[a +3b]). 
s The Stackelberg equilibrium in Figure 3 can simrlarly be found. 
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both firms act as followers, firm 2's monopsony-equilibrium curve shown by Az in Figure 2 is 

still effective to derive the Stackelberg equilibrium. Firm I knows that the relationship between 

the price and the amount of purchase of firm 2 is given by Az. Thus, the supply curve faced by 

firm I is given by horizontally subtracting the monopsony-equilibrium curve of firm 2 from the 

market supply curve. In Figure 2. JS shows the supply curve faced by firm I with which firm 

l maximizes its profits. The marginal cost curve associated with JS (which is not drawn) 

intersects the demand curve for firm I at point N. Then, the Stackelberg equilibrium is 
established at point S' on JS.6 The equilibrium purchase of firm I is x*., while that of firm 2 is 

x*. The equilibrium price is P* and the total equilibrium purchase of the industry is X* ( = x** 

+x*). 
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