
WORKING 
PAPERS 

EA & EG 

MARKET DEFINITION UNDER THE MERGER GUIDELINES: 

CRITICAL DEMAND ELASTICITIES 

Frederick I. Johnson 

WORKING PAPER NO. 142 

August 1986 

FfC Bureau of Economics working papers are preliminary materials circulated to stimulate discussion and critical comment All data contained in them are in the 
public domain. This includes information obtained by the Commission which has of in the in the Aug in in Aug of the the are are 



MARKET DEFINITION UNDER THE MERGER GUIDELINES: 
CRITICAL DEMAND ELASTICITIES 

Frederick I. Johnson 

August 1986 

The 1984 DO] Merger Guidelines define geographic and product markets 

as an area and a group of products such such 



Subsequently, the Guidelines stress that the market is the smallest area and 

group of products for which a price rise could be sustained:2 

In defining the geographic market or markets affected by a 
merger, the Department will begin with the 



The profitability of a given price increase depends on the price 

elasticity of demand for goods in the specified market. If costs are 

constant, demand is linear, and the price initially is at the competitive level, 

a firm would raise price by 5% if the demand elasticity were equal to 10, 

and would raise price by 10% if elasticity were 5. Estimation of the 

elasticity of demand therefore provides a test of whether the hypothesized 

market is indeed a market for antitrust purposes. 

This simple relation between critical elasticities and the price rule 

presupposes constant short run marginal costs. (I stress "short run" since, if 

the benchmark period is one year, the firm would presumably not make any 

significant changes in its fixed capital plant.) What is the critical elasticity 

of demand for market definition under the Merger Guidelines if cost is not 

constant? The answer is transparently simple if we know the parameters of 

the cost function. Even with limited information we can narrow the range 

on the critical demand elasticity. In particular, the critical demand elasti

city can be approximated as a function of the supply elasticity. 

Consider the usual model of costs, in which marginal costs decline over 

some region and then subsequently rise. The variable cost function is 

represented by V(Q) and units are defined so that the competitive output Qo 

equals 1. (I ignore fixed costs as they do not affect the firm's decisions in 

the short run.) Competitive equilibrium is then V'(l) = Po, and monopoly 

equilibrium is V'(Ql) = MR(Ql)' where MR(Q) is the marginal revenue 

3 



function.3 We examine the monopoly equilibrium for two specifications of 

demand, linear and constant elasticity. 

If we knew the parameters 



where u is the fraction by which the monopoly price exceeds the competitive 

price ( PI = P 0(1 + u» 



(9) e B = [( I + u) a - I] / [(1 + u)(1 + I / e d) - 1] 

e 
since Q 1 = (I + u) d if elasticity is constant. 

Three points should be noted about the elasticities in equations (6) and 

(9). First, the demand elasticity is a negative number. To simplify the 

following discussion, we look at its absolute value ledl when discussing its 

magnitude. (Strictly speaking, discussing the absolute value could cause 

some confusion when looking at the distribution of ed since there may be a 

tail of the distribution such that ed > 0.) Second, the supply elasticity is 

the supply elasticity for all the firms in the proposed market. (This analysis 

is not to be confused with, say, a dominant firm analysis, where we look at 

the supply elasticity for only a portion of the market, the fringe firms.) 

And third, as noted earlier, the supply elasticity is a short-run elasticity, 

reflecting the ability of firms to expand output within the one year time 

frame implicit in the Guidelines for market definition. 

Table I lists (absolute) values of critical 
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and ledl to determine whether ledl < Ie/I (or vice versa). 
A 

If es is drawn 

from a normal distribution, Ie/I does not follow any nicely defined statis-

tical distribution, so it is difficult to derive an analytic solution. The 

alternative approach, which is followed here, is numerical simulation.5 

Suppose that our underlying model has constant elasticity supply and 

demand curves. How can we tell, with 95 percent confidence, whether 

ledl < Ie/I (that is, whether the proposed market is an antitrust market)? 

Let xd represent the 90th percentile of the distribution of ledl, and let Xs 

represent the 10th percentile of es' and then compute 



proposed market is not an antitrust market at the 95 percent confidence 

leve1.7 

These results are depicted in Figure 2, whichu4.0 10.9 3468.54 665.77 .b8 66ploTm (resgure3, )Tj1031leve1.7 
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TABLE 1: Critical Demand Elasticities 
at which a Cartel Would Raise Price, 

for Various Supply Elasticities 

Critical Demand Elasticity 

linear demand constant elasticity 

5% rule 10% rule 20% rule 5% rule 10% rule 20% rule 

3.6 2.3 1.4 4.4 3.1 2.2 
4.6 2.9 1.7 6.0 4.2 3.0 
5.3 3.2 1.9 7.1 4.9 3.4 
5.8 3.5 2.0 8.0 5.4 3.8 
6.2 3.7 2.1 8.8 5.9 4.0 

10.0 5.0 



FIGURE I 

Comparison of Density Functions of Actual Demand Elasticity ledl 
and Critical Demand Elasticity led *1 for Market Definition 

Market: 

Not a market: * ledl > led I 

90th percentile of ledl 

led *I, evaluated at 10th percentile of es 

10th percentile of ledl 

led *I, evaluated at 90th percentile of es 

if xd < xd * (as shown), then ledl < led *1 with 95% confidence 




