Alternatives to the U.S. Antitrust Agency Approach

to Market Definition

F. William McElroy*

Georgetown University

Washington, D.C.

June, 1995

* The author is grateful to Moore McDowell for helpful comments on an earlier draft.

Alternatives to the U.S. Antitrust Agency Approach

to Market Definition

     384 U.S. 563 (1966).
                     1

     See Harris and Jorde, Posner.
                     2

     Stigler (1982).
                     3

     See,  e.g.,Werden.Formorerecentexamples,seeOrdoverandWillig; Pitofsky; Simons an d
                     4

                                                  Williams.

                                                  "[T]he searchfor the’relevantmarket’mustbeundertakenandpursuedwithrelentlessclarity .

                                                  I t is, in essence, an economic task, put to the uses of the law.  Unless this task is well done,

                                                  the  resultswillbedistortedintermsof the conclusion as to whether the law has been violate d

                                                  and what the decree should contain."

Justice Fortas, U.S. v. Grinnell dissent 1

1. Introduction

                                                                                                    Al ong  wi th widespread acknowledgement of the importance of relevant marke t
defi ni t i on s  to the outcome of most antitrust cases, there is extensive commentary on th e
i nc onsistency  with which the concept has been applied by the courts.   Consistency, of course ,
2
r equires a coherent underlying f ramework.  Based on the above statement of Justice Fortas and the
central  importance of competition policy in a free-enterprise system, it might be expected tha t
e conomists would have contributed significantly to developing the requisite framework.  That this
has not historically been the case has been pointed out by Stigler:

                                                  " Mylament is that this battle on market definitions...has received virtuallyno attenti on from

                                                  u s economists.  Except for a casual flirtation with cross-elasticityof demand a nd supply, the

                                                  d etermination of markets has remained an undeveloped area of economic research at either

                                                  the theoretical or empirical level." 3

                                                  S ince Professor Stigler said this, several s tudies on market definition have appeared,  many4

[

0
P

0

/

0
Q

s

] / [

0
P

o

/

0
Q

o

]  R

os

     U .S. Dept. of Justice Merger Guidelines, 47 Fed. Reg. 28,  493 (1982), U.S. Dept. of Justice

                     5

                                                  Merger  Guidelines, 49 Fed. Reg. 26, 823 (1984), U.S. Dept. of Justice and Federal Trad e

                                                  C ommission, Horizontal Merger Guideline s  reprinted in Review of Industrial Organization

                                                  (1993) 8, 231-256, hereinafter cited as Guidelines (GL).

o f the m prompted by the issuance of new U.S. Department of Justice (DOJ) Merger Guidelines  in

1982  (re vised in 1984, and, again, in 1992 when they were issued jointly with the Federal Trad e

Commission, FTC). It isarguedbelowthat somefeaturesintheGuidelines(GL)approachtomarke t

5

definition  are valuable.  Nevertheless, taken as a whole, it does not provide a method, which ,

h owever relentlesslypursued, can be trusted to reveal markets clearlyrelevant to statutorypurp oses.

                                                  Maj or  shortcomings of the GL approach are examined in Part 2.  These include failure t o

f ocus on competition, the need for knowledge of cost data, and discont inuities.  The purpose of this

paper is to show how these defects could be avoided by using alternative analytic frameworks.

                                                  T wo possible alternative approaches are sugg ested in Part 3.  Both of them are based solely

o n demand and avoid discontinuities and the property of the GL method that substitutes are treated

on  an all-or-nothing basis, i.e., either a substitute is treated as totally on a par with items alread y

inclu ded  or else it is excluded entirely from the market as defined.  The proposed alternativ e

a pproaches differ in their prescriptions for partial incl usion of substitute capacity.  The focus of the

first  approach is to focus on the question of byhow manyunits capacityof the substitute would hav e

to  change to have the same effect as a unit change in capacity of the original item.  The suggested

proxy measure for this purpose can be symbolized as

,

say,  wh ere P and Q stand for price and quantity, and o and s denote original and substitute ,

     Although  p resented in terms of inverse demand, R  can be expressed simply in terms o f
                     6
os

                                                  d irect demand derivatives.  See part 3, below.   It should be noted that the GL approach also

                                                  requires knowledge of these derivatives.

     Although,  the two interpretations are similar in providing metrics for translating the capacit y
                     7

                                                  of  a substitute into an equivalent-effect capacity of the original item, for other than limitingl y

                                                  small changes they would lead to divergent results.

respectively.  This method is called the equivalent-effect approach. 6

                                                  I t turns out that the proposed method can also be interpreted in terms of eq uivalent effect on
residual  demand that would be faced by a collusive group dominating supply of the original item.

It  is shown that, under standard conditions, R  measures the shift in residual demand per unit chang e
os
in  quantityof a substitute holding constant all prices except that of the substitute.  This shift is easil y
compared  to the effect of an increase in fringe supply of the original item.  The focus on residua l
deman d,  shows that the proposed method can be given a broader interpretation in terms o f
determinants of market power than would be suggested byR  which (like GL) focuses narrowly on
os
price effects.   7

                                                  The  paper presents a second approach which offers a simple operational method of givin g
p ractical content to the "reasonable interchangeability" concept which is a prominent feature of U. S.

S upr eme  Court decisions.  It proposes the inclusion of a substitute based on identification of a n
e ffective locus of competition with the original  item.  In its geographic dimension, it is designed to
e mbodyanother Supreme Court concept, namely"alternatives to which customers cou ld reasonably
turn for supplies".

                                                  Unl ike  the GL method which might include only the next-best-substitute, the propose d
m ethods would include (subject to de minimis  thresholds) all direct substitutes for an original item.

                                                  Finally,  some modified versions of the GL approach are considered.  Part 4 discusses th e

     U.S.  v. E.I. duPont de Nemours Co., 351 U.S. 377 (1956), where "reasonabl e

                     8

                                                  interchangeability" is introduced.

strengths and weaknesses of the alternative approaches as tools of antitrust policy.

2. Problems in the Guidelines Market-Definition Methodology

                                                  2.1 Overview

                                                  It  is ir onic that the Court’s leading attempt to enunciate principles of market definitio n

p roduced an outer boundaryconsisti ng of flexible wrapping materials.   A cynic might be forgiven8

for describingsubsequentdelineationefforts asexercisesincreativeuseofpliableenvelopingmedia .

R eduction of ensuing unpredictabili ty, was a major purpose in issuing new DOJ merger guidelines

i n 1982.  These gui delines, as revised, seek to provide a road map indicating how the DOJ or FTC

would proceed in individual cases.

                                                  The  GL method  of defining the product dimension of the market is to start with a produc t

" narrowlydefined" of one of the merging firms  and gauge the profitability of (at least) a "small but

significant andnontransitorypriceincrease"(SSNIP)(normally5%lastingfortheforeseeablefuture )

by  a hypothetical monopolist of the product in question.  If at least a SSNIP would not be maximall y

p rofitable because of diversion  of demand to other products, the next-best substitute (NBS) for the

original  product is then included.  At this point, the (maximal) profitability of price increases in bot h

included  products is assessed. If the maximally profitable joint price increase involves at least a

S SNIP for the first  product, then these two products form a relevant group.  Otherwise the process

is  continued byinclusion at each stage of the NBS, until a group of products is first formed such that ,

at  least , a SSNIP for a product of one of the merging firms would  be maximally profitable for a

     The  N BS "...refers to the alternative which, if available in unlimited quantities at constan t
                     9

                                                  prices ,  would account for the greatest value of diversion of demand..." in response to a

                                                  SSNIP (GL n.9).

     See  Ordover and Willig.  The GLare ambiguous about which price increases should be use d
                     10

                                                  t o measure t he NBS.  It seems clear that SSNIP’s should be used for products of a merging

                                                  firm but it seems possible that profit-maximizing increases are used for other products.

     O n the other hand, it maybe that a joint increas e of P  = 6%, P  = 4% would be optimal, in
                     11

A

B

                                                  which case A and B would be a relevant group.  See Ordover and Willig.

h ypothetical monopolist  of the group.   The GL approach to the geographic dimension of a market
9
is  very similar.  It is based on identifying the smallest set of locations of production (starting with
that  of a merging firm) such that a hypothetical profit-maximizing monopolist would impose at leas t
a SSNIP f.o.b. at one of the locations of a merging firm.

                                                  A part from the inherent arbitrariness of choosing the appropriate level for an SSNIP, the GL
proce dure  involves difficulties that would be present even if all SSNIP’s were standardized at 5 %

(for  one year).   For example, if a 5% increase in P , the price of the initial product, would b e

A
profitable,  but a 3% increase would be maximally profitable, the 1992 GL require that the market
be  expanded to include the NBS, B say, which is to be measured with reference to the 5% rather tha n
the  3% increase in P .   Similarly, if  increases in P   and P  of 5% each would be profitable, but

A

A

B

10
a  joint incr ease of P  = 4% P  = 25% would be maximally so, the product group would need to be

A

B
further  expanded as long as no merging firm produced B (irrespective of the size of B capacity). 11

Thi s  is a departure from earlier versions of the guidelines which would have regarded A and B a s
relevant,  andwhichspokeofprofitabilityratherthanmaximalprofitability.Needless to say, gaugin g
the  latter requ ires even more knowledge of cost functions for all the firms involved in the GL -
defined  market  -  information of a sort not routinely available to firms seeking guidance from the

     §7 Clayton Act, USC §18

                     12

     S ee GL n.10.  The GL also seem to rul e out scale effects of input price increases: "...buyers

                     13

                                                  likely would respond...only by shifting to other products..." GL §1.11

     G L §1. 0.  After  the market is defined, the GL allow for analysis of competitive effects and

                     14

                                                  entry including possible changes in terms of sale of other products: See GL n.10.

GL.   On the  positive side, the GL do present a tightly focussed market definition technique .

H owever, it is not obvious that an exclusive focus on (maximal) pro fitability of price increases will

lead  to market s most relevant to the statutory purpose of assessing whether the effect of a merge r

"may  be su bstantially to lessen competition...".   Some of the changes in the 1992 GL serve t o

12

illustrate  that its approach is hypothetical not just in positing a profit-maximizing monopolist, but

also  in specifying what stays fixed in judging the profitability of SSNIP’s.  For example, the 1992

G L sta te explicitly that the terms of sale of alternative products are to be held constant  (and that13

un limited  supplies are to be assumed available on those terms).  Instead of such a ceteris paribu s

assum ption,  earlier versions of the GL seemed to imply a mutatis mutandis  approach in whic h

sy mpathetic  changes in other prices were allowed.  While the latter approach implies extr a

infor mational  burdens, it at least holds out the possibility of assessing whether a hypothetica l

mo nopolist  could  actually impose at least a SSNIP.  This would seem to be the logic of th e

statement:

                                                  "...the  Agency seeks to define a market in which firms could effectively exercise marke t

                                                  power if they were able to coordinate their actions" 14

Without  grounding in what would  happen, the GL market definition technique can be seen as just

o ne of manypossible cet.  par  techniques with different foci wh ich have just as much claim to serve

as  a basis f or assessing significant lessening of competition,  while not sharing the GL need fo r

     It  is apparent from that above examples that the GL procedure - by focusing only on next -
                     18

                                                  b est-substitutes, yet allowing substitutes of substit utes -- can violate through being both too

                                                  n arrow and too broad, the Brown Shoe  principle that: "the boundaries of the relevant m arket

                                                  mus t  be drawn with sufficient breadth to include the competing products of each of th e

                                                  m erging firms and to recognize competition where in fact competition exists. " (Brown Shoe

                                                  Co. v. U.S. 370 U.S. 294 (1962))

these  assumpt ions, the GL would define the relevant group as A + B + C.  This result seem s
p articularlyincongruous in the case where the vast majorityof B sales are for uses in which A is n ot
s ubstitu table, while C is not substitutable for A in any use, and sales of C dwarf those of B and A.

                                                  A s this example shows, the agencyappr oach can bring into the market relevant to a merger
of  A suppliers things that are not at all  "interchangeable" with A.  It can also omit  entirelythings tha t
are  perfe ctly interchangeable  in some uses of A so long as they are not the next-best-substitute.

                                                  This  feat ure tends to reduce the GL-defined market size, compared to one based o n
tra ditional  "reasonable interchangeability," while the possibility of inclusion of items such as C
above wouldhavethe oppositeeffect.Accordingly,it isimpossibletosayingeneral whichapproac h
might lead to larger markets.

 What  can  be seen clearlyfrom the above examples is that the GLprocedure is far from bein g
simply  an algorithm that gives operational content to the reasonable interchangeability concept; it
is  capable of producing quite contraryresults.  The resulting distortions can be amplified byinheren t
discontinuities, as is explained next. 18

                                                  2.3  Discontinuities

                                                  The  first relevant notion of continuity(of a market definition procedure) is that two differen t
groups  using it, but starting with only slightly different  answers to initial questions (e.g., cross -
elasticity  est imates), should not end up with greatly divergent  results.  This sort of continuity i s

     S imilarlylarge sw ings could result from small delays in evaluating the merger: small price

                     19

                                                  ( or wage)  changes, or introduction of new products which were only slightly substitutable,

                                                  could tip the balance on profitability and lead to a greatly changed market.

     T he agencies do consider (See GL §1.522) in an unspecified manner  the difference between

                     20

                                                  the  last p roduct included and the best excluded substitute, which might in some instance s

                                                  mitigate the effects of discontinuity of definition.

required  to avoid excessive unpredictability and to guarantee some degree of consistency i n

application.

                                                  T he examples discussed above demonstra te the weakness of the GL method in this respect.

A t each step, decisions on which products t o include turn on whether certain price increases would

be  max imally profitable.  Not alone is such profitability usually very difficult to determin e

ac curately,  but small differences in the estimated answer can trigger enormous differences in th e

resultant markets. 19

                                                  A  separatesourceofdiscontinuityintheGLprocedure is the next-best-substitute (NBS) rule .

I t is obvious that, in some cases, there will be close decisions as to which pro duct is the NBS.  Here

a gain, two g roups, making only slightly different assumptions might take different products as the

NBS .   As t he examples in 2.2 suggest, the consequence (particularly in situations where product s

have multiple distinct uses) might be vastly discrepant market definitions. 20

                                                  The  above-mentioned discontinuities of the GL approach are exacerbated by its norm o f

inclusion  (exclusion) of products on an all-or-nothing basis.  For example, if A is the initial product ,

B  its next-best-substitute and A plus B constitute a GL product market, all of B capacity or sales is

n ormal ly to be included irrespective of how interchangeable A and B are.  Such a course becomes

p roblematic in case B has ten uses, in none of which A is subst itutable, and which together account

f or a hundred times the sales of B in the uses for which it is substituta ble for A.  The GL apparently

     However,  "In measuring a firm’s market share, the Agency will not include its sales o r
                     21

                                                  c apacityto the extent that the firm’s capacityis committed or so profitablyemployed outsi de

                                                  t he  rel evant  m arket that it would not be available to respond to an increase in price in th e

                                                  market." (GL§1.41)

     The  alternative market definition methods proposed in Part 3 automatically allow for thi s
                     22

                                                  "di st ra ction"  effect.  It can be modelled formally by assuming p is the probability of a n

                                                  "emergency"  on any individual front in a given time period.  Even if simultaneou s

                                                  em ergenci e s  on different fronts are independent, it is easy to show that the probability o f

                                                  more than one simultaneous emergency increases with the number of fronts.

     In  addition, language describing delineation of spatial boundaries is couched in terms o f
                     23

                                                  f .o.b. origin pricing -- alth ough the majority of pricing in the U.S. has probably not been of

                                                  t hi s  t ype .  See Greenhut et.  al. , Phlips and Thisse.  Dorward explains how, even in a n

                                                  o ligopolistic setting, the force of competition ma y cause the abandonment of any attempt at

                                                  f.o.b. pricing.

c all for t reating the B capacity in this case exactly as if there were no uses of B other than those in
which A could be substituted.   Such an evaluation of competitive forces, would be the equivalent
21
i n  m i l i tary terms of assuming that all enemy divisions were concentrated on a single front in a
situation where war was simultaneously being waged on ten others. 22

                                                  2.4 Defects in Geographic Definition

                                                  T he Guidelines proc edure for defining geographic market dimensions serves to amplify all
the difficulties noted above.   Rather than cataloging the resultant anomalies, one example will be
23
given to indicate their nature.

                                                  Suppose  that the mergingfirms are located in Chicago and (like all such firms) are supplyin g
w idgets onlyto Chicago, and that no price increase in widgets of (P ) �  5% by Chicago producers

W C
woul d  be maximally profitable - not because of alternative sources of widget supply, but due t o
s witches to substitute products.  Suppose furthe r that gadgets produced in Chicago are the NBS for
wi dget s  for the Chicago customers, and that no joint increase in widget and gadget prices o f

involving  P  �  5% by Chicago producers would be maximally profitable -- this time mostl y

                                                                                WC

becaus e  of imports of gadgets to Chicago form a new source, Atlanta, say.  Although switches t o

i mports bygadget purchasers mayhave verylittle to  do with common uses of widgets and gadgets,

at  this point the GLwould call for including in the market the Atlanta producers of gadgets.  The G L

scheme  would now require examination of the maximal profitability of joint increases in gadge t

p rices at Chicago and Atlanta and in  widget prices at Chicago only.  If no such increases involving

P  �  5% were estimated to be maximally profitable, and Atlanta customers switches to widget s

         WC

(produ ced  at Atlanta) from gadgets were sufficient to render these widgets the NBS, the Atlant a

w i dget  suppliers would be added in, even though there might be no reasonable prospect of widget

s uppl ies being diverted from Chicago to Atlanta (or vice versa).  The last step in the example also

f u rther illustrates a major problem with the NBS concept.  It might well be that the last joint price

increase  postulated would have implied different patterns of sales losses for the three groups ;

Chicago  widget suppliers might lose most to gidget substitutes; Chicago gadget suppliers might fin d

q uadgets the biggest source of divers ion; while Atlanta gadget suppliers might be most affected by

switches  to wid gets. Nevertheless, the GL procedure calls for choice of a single NBS.  If the dat a

w ere to dictate choice of quadgets, and these were supplied only from Pittsburgh on an f.o.b. basis

t o customers nationwide, the next stage would appear to i nvolve examination of nationwide effects

of  quadget price increases -- although quadgets might not be a substitute in any use for the initia l

product (widgets), and sales of the latter might be on a localized basis.

                                                  The  ecl ectic nature of the GL approach can also be seen by visualizing merging sellers a t

some  central location of a homogeneous product on a line.  As seen from the above example, th e

p rocedure can  go of f in one direction until a maximally profitable SSNIP is found.  In the process,

     I t is not claimed th at these outcomes are certain to happen under the GL procedure,
                     24

                                                                                                    only that they are realistic possibilities.

     That  thisisnot requiredby existingpractice can be confirmed byreadingOrdover and Willi g
                     25

                                                  at p. 140.

     The  p roblems of determining an initial product and location in practice are discussed i n
                     26

                                                  Appendi x  A.  Practical difficulties of implementation are compared to those of the DO J

                                                  method in Part 4 below.

competi tors  in the other direction might  be ignored.   Similarly, by allowing substitutes o f
24
su bstitutes,  items may be included that no customers of the merging firms would even conside r
s ubstituting for these firms’ products.  It is argued in  the next part that a more satisfactory approach
t han the GL one is to regard the initial product and location as central and to expand markets in all
d irections in product and geographic space in which (significant) direct substitu tes exist, but to stop
short of including any indirect ones.

                                                  Of course,theGLfocuson profitabilitycouldbepreservedbut theprocedureamendedtoad d
i n the next best direct  substitute  of the original  product at each stage.   Only when all (significant)25
direct substitutes had been included would any indirect NBS be considered.

3. Alternative Approaches

                                                  3.1 Equivalent-Effect Method

                                                  T he first alternative approach s tarts with a product and a geographic location and appraises
substitute  products (and locations) through asking by how many units capacity of the substitut e
would  have to change to have the same effect as changing one unit of capacityof the original item. 26

Eq uivalent  effect on price is the focus at first.  Using quantity as a proxy for capacity, an initia l
p roduct/location combination is iden tified, with associated quantity and price being designated Q ,

1

P , respectively.  There are n direct substitute

         1

         R

                   i1

                                 [

                                                    0
                                                            P

                                                                      1

                                                                             /

                                                                                       0
                                                                                               Q

                                                                                                         i

                                                                                                                ] / [

0
P

1

/

0
Q

1

] . . . . . ( 1 )

                                                            P

                                                                      1

                                                                                     G

                                                                                                               1

                                                                                                                      ( Q

1

, Q

i

, P ) , P

i

 G

i

( Q

1

, Q

i

, P ) , . . . . . ( 2 )

          R

                    i1

                                          [

                                                                    0
                                                                            G

                                                                                      1

                                                                                             /

                                                                                                       0
                                                                                                               Q

i

] / [

0
G

1

/

0
Q

1

] .

          R

                    i1

                                           ( d Q

                                                                                                  1

                                                                                                         / d Q

i

) P

1 f i x e d

. . . . . ( 3 )

     A s judged bycustomers of the origi nal item.  Details of determining which items are direct

                     27

                                                  substitutes are discussed in Appendix A.

     Appendix  C discusses the role R  plays in computing individual firms’ shares in an HHI tha t

                     28

i1

                                                  reflects all (significant) direct substitutes for item 1.

items  (which maybe the same physical product at different loc ations) whose quantities and prices

                                   27

are  labelled Q , P , i = 2, 3,...n.  For each such substitute, define a "price-equivalence ratio," R , by

                                                                                           i

                                                                                                              i
i1

Prices  other than P  and P  are held fixed in the partial differentiation so that the implied framework

1
i

is a system of quasi inverse-demand functions:

where  P  is the vector of prices other than P  or P .  In the notation of (2) ,

1
i

                                                  If  quantity u nits are chosen so that initial prices are all equal to one, then, under standar d

assumptions (see below) R  < 1, and the met hod proposed is to take the fraction of item i capacity

i1

represented  byR  as being relevant to a merger involving item 1.   Another way of interpreting the

                                                                                                             i1

28

price-equivalence ratio (PER) is through

In (3), P is held fixed, while Q  responds to changes in Q  so that

1
i

D
i1

  (
0

Q

1

/
0

P
i

) / (
0

Q
i

/
0

P
i

) . . . . ( 4 )

1 / (
0

Q
i

/
0

P
i

)

0

Q

1

/
0

P
i

P  = G (Q , Q ,P) stays fixed at its initial value of unity. Viewed from the perspective of (3), R

          1

                                               1 1

                                                                                                  i

21
measures  the change in Q  required to neutralize the effect of a change in Q  on P , and R  < 1 mean s

1
i

1
i1
that  the change in Q  is less than the change in Q  involved.  Remembering that quantity units ar e

1
i
chosen  so that all prices are initially equal to one, this is seen to be analogous to the property o f
d irect  demand functions for substitutes that own-price effects dominate cross effects.  In fact, (see

(4)  below), R  can be expressed completely in terms of the direct-demand system derivatives that

                                                                                          i1
would (theoretically) need to be known to implement the DOJ approach.

                                                  Still  another equivalent-effect interpretation of R  is available.  It is based on considering th e
i1
e ffect of a change in capacity(proxie d by quantity) of item i on the ( cet . par .) residual demand that
would  be fac ed by a collusive group of producers of item 1.  The effect of a higher quantity Q  i s
i
estimated by

In (4) all prices  except P  are held fixed, and quantityunits are again chos en so that initial prices are
i
all  unity.   The rationale behind (4) is that  is a measure of how much P  mus t
i
change  in response to a change in Q  in a cet . par . price framework.  This effect leads to a shift in th e
i
d emand for item 1 that corresponds t o  per unit change in P  (measured at initial P , P).

i

1

With  fringesupplyunchanged,thisshiftintotal demand for item 1 would also be the shift in residua l
demand facing a dominant collusive group.  Thus D  provides a mean s of judging the comparative
i1
effect of a change in Q  vs that  of fringe supply of item 1 (namely unity) on the residual demand of
i

                                                                             �
                                                                                     P

                                                                                               1

�
Q

1 i

�
P

i

�
Q

i1

     The  equalityof R  and D  is one basi s for assuming R  < 1, since under normal conditions

                     29

i1
i1
i1

                                                  D  < 1.  See e.g., Okuguchi, Vives.  A direct proof can be based on Murata p. 127.

                                                              i1

     As  i n GL, the prices and other terms of sale of all other related items and the quantities o f

                     30

                                                  products in which any of the items are inputs are held constant.

a  collusive group of item 1 producers.  It is easy to show, by differentiation of (2), that D  = R , so

i1
i1

that  t he latter also can be given an interpretation in terms of residual demand.   In actua l29

applications,  the "point"derivatives in (1) and (4) would usuallyneed to be approximated bythe sor t

of "arc" concept that is used in the next proposed method.

                                                  3.3 Mutual Overlap Method

                                                  In  this approach, the key idea is to identify an overlapping zone of effective competitio n

between  item 1 (some initial item) and a direct substitute, item i.  The proposed method is analogou s

t o that of the GL in being based on small but significant non-t ransitory price changes (normally 5%

f or the foreseeable future).  However, price decreases  from initial levels are employed in the  present

method.   Specifically, consider a small but significant and non-transitorydecrease (SSNDP) in pric e

o f item 1,  say, and let   measure the corresponding change in quantity demanded for

a  direct substitute item i ( cet . par .)   Similarly, consider  an SSNDP for item i and let

30

meas ure  the induced change in quantity demanded of item 1.  Define an index of mutual overla p

(IMO)

by

μ

2

 d Q

2

/ d Q

1

,
μ

2

�

0

     Generalizations of (7) to n > 2 are discussed in Appendix B.
                     31

     It is assumed that there is no explicit cross-product collusion.
                     32

corresponding  to (2), and  is the change in output of item 2 conjectured byfirm s
selling item 1, per unit change in Q .

1

31

                                                  A lthough (7), like (6), is an endogenous relationship and, as such,  does not lend itself easily
t o comparative-static analysis, this has not prevented (6) being used to bolster the case for  regarding
h igher values of H as li kely to be associated with higher PCM values.  Equation (7) can be used in
the  same spirit and, with appropriate caveats, extended to relate R , to PCM .  The key here is to

21

1
note  that  it is natural to assume that  (in the absence of coordinated action or cross -
ownership  of items 1 and 2).  Thus, for example, a contraction in Q  would be expected to lead to

1
an  ex p ansion of Q .  This is certainly implicit in the standard model behind (6) in which P  i s

2

2
assumed  fixed as Q  varies.  With a given negative value of μ , it is evi dent that the larger is R  the

1

2

21
smaller  will be PCM  (assuming other terms in (7 ) are unchanged).  It can also be argued that μ

1

2
itself  could  be expected to be absolutely smaller when there are fewer competitors selling item 2 .

T his is certainlyan implication of sim ple linear Cournot and Stackelberg models of competition in
item  2 wh en one examines the shifts in equilibrium output associated with demand shifts (se e

Appendix B).   The implication of low absolute μ  when concentration levels in item 2 are high is
                                                                                         32

2
that,  for given R  (and H  �  e ), (7) indicate s a higher PCM .  Consistent with this, for a given R

                                                                                                          21

1

1

1

1

21
and  H , a higher H  (HHI in item 2) would imply a higher adjusted HHI for the proposed method,

                                        1

2
which is given by

¯
H

1

 [ H

1

�

¯
R

2

21

H

2

] / ( 1 �

¯
R

2

21

)

2

. . . . . ( 8 ) ,

                                                         ¯
                                                       R

                                                                 21

                                                                                      R

                                                                                                                 21

( Q

2

/ Q

1

) ,

     It is assumed that there are no other production locations.

                     33

     C apacity  c onstraints could, of course, allow firms to charge different prices under certai n

                     34

                                                  c onditions; this complication is ignored here since the customer group is supposed to be on

                                                  the  same footing as to terms (see Appendix A).  Discrimination in price would require the

                                                  recognition of more customer groups.

where  (see Appendix C).

                                                  4.3 Illustration of IMO Approach

                                                                                                    Both  of the proposed methods would include fractions of each (significant )

s ubstitute’s capacity.To see wh at this implies in practice, it is helpful to give an example involving

the IMO.

                                                  C onsider  a  proposed merger between two Atlanta widget manufacturers.  Assume that al l

widgets  are physically identical but are sold either f.o.b. Atlanta or f.o.b. Indianapolis.   Assum e33

further,  t hat there are absolutely no alternative products which customers could substitute fo r

widgets.   The mutual overlap approach would start with analysis of the impact of a price decrease

f .o.b. Indianapolis on the group of all U.S. customers. In this simpl e case there is no doubt, because

of  homogeneity,that theinitial product shouldbetaken as widgets, and that all sellers at Indianapoli s

c an be assumed in gener al to offer widgets at the same f.o.b. price, p  say.   Consider the responsei

34

of a customer located at X to a test level (5%), decrease in p  sustained  for one year, assuming other
i

things constant (including the Atlanta f.o.b. price, p  say) .  In theory, the only customers that would
a

p
a

� c . d .

ax

 p
i

� c . d .

ix
d
ax

 d
ix

 ( p
i

 p
a

) / c

p
a

� t
ax

�
p
i

� t
i x
p
a

� t
ax

> ( . 95 ) p
i

� t
ix

     "Transportation" may include ancillary services or insurance, etc.
                     35

     The  reason f or this is that, if the transport cost per unit distance is c, then customers at X
                     36

                                                  would  purchase from Atlanta if p  + c.d.  < p  + c.d  where d d  are planar distances from
a
i
ax
ix
a x’ ix

                                                  X  to Atlanta and Indianapolis.  Customers would be indifferent between the two locations

                                                  where

                                                  or

                                                  Now,  ahyerbolaisthelocusof a point that moves so that the difference between its distance s

                                                  to two fixed points is constant; the last equation states exactly such a condition.

switch from Atlanta to Indianapolis as a result would be those for which
but at the same time
where  t  is the per-widget cost of transportation from Atlanta to X, and t  is the analogous cost fro m

                                                ax
ix

Indi an apolis.   In the special case where transportation cost is exactly proportional to distanc e
                                                                                       35

(m easur ed  in a plane), the selling areas of Atlanta and Indianapolis producers would be separate d
bya hyperbolic curve as in Figure 1.    Customers at locatio ns nearer to Atlanta than the hyperbola
36
w ill purchase from there; those on the  other side will buy from Indianapolis.  When the f.o.b. price
a t Indianapolis is reduced by5%, the corresponding hyperbola is shi fted nearer to Atlanta as shown

d

ia

 ( p
i
 p
a
) / 2

      The other is the same thing with the roles of Atlanta and Indianapolis re versed.  The switching

                    37

of sales involved could be illustrated by hyperbolic figures similar to Figs. 1, 2.

in  Figu re 2.  Customers located between the hyperbolae are those that switch to Indianapolis i n

response to the price decrease.

                                                  In  the figure, i represents Indianapolis, a Atlanta.  The hyperbolic curve H  represents th e

o

location s  to which transport cost differences between i and a exactly equal the f.o.b. pric e

differential.   Taking p  > p  and choosing units so that per unit transport cost is equal to one, point
i
a

Z is at a distance

from  i, where d  is the distance between i and a.  If p  = p , H  would be a straight line, at right angle s

                                                                                                   ia
o
i
a

to  ia and Z w ould be equidistant from i and a.  It is assumed that, initially at least, the pric e

differential  is less than the transport cost between i and a (otherwise one producer group could mak e

no sales).

                                                  I n the f igure, H  is as in Figure 1; H  is the corresponding curve when Indianapolis price if

o

1

l owered.  The zone of resultant customer switching from A tlanta to Indianapolis is indicated by the

hatched  area between H  and H .  One of the ingredients in (5) is the proportion this switchin g

o

1

represents of initial Atlanta sales.   If the initial pric e differential and transport costs between i and

37

a  ar e both small, the postulated 5% drop in p  might move H  to the other side of a, indicating, i n
i

1

fact,  that  no sales would be made by Atlanta  producers.  If a similar loss of all sales would b e

ex perien ced  by Indianapolis producers in response to a 5% reduction in p , the corresponding Ma

ia

in  (5) would be unity, and i and a capacitywould be treated as on a par.  (Otherwise i capacitywoul d

be discounted in treating a merger of Atlanta producers.)

                                                  In  this example, the sole factor which differentiates Indianapolis from Atlanta widgets i s
t ransport costs.  It nevertheless ill ustrates the important general principle that, for some customers,
two  item s may be excellent substitutes, while for others they may be very poor.  Rather than trea t
them  as totally equivalent or totally dissimilar -- as the GL all-or-nothing approach does -- th e
p roposed alt ernative seeks to identify a relevant overlapping zone where competition among them
is strongest.

                                                  Another  way to visualize the greater intensity of competition (among Indianapolis an d

Atlanta  producers) between H  and H  (in Figure 2) than exists at a or i is to imagine the competitiv e
o

1
strategy  that might be adopted by a monopolist producer at Indianapolis that was considerin g
diffe rentiating  its product in an attempt to switch custom away from Atlanta.  Given a unifor m
density  of customer distribution, any such competitive effort would obviously be more likely t o
succeed in the zone between H  and  H  than at Indianapolis itself.  It follows that such competitive
o

1
efforts  are mor e likely to occur near the boundary zone and that only the portion of Indianapoli s
capacity  cor responding to sales near that zone can be taken as fully competitive with Atlant a
capacity.

                                                  A  similar po int can be made by positing several production locations (in addition t o

I ndianapolis) which compete with Atlanta.  For examp le, if Baltimore and Dallas were also centers
o f widget production, the customer area in which Atlanta was t he low-cost source would, under the
c onditions of Figure 1, be bounded bythree hyperbolic curves -- one for each competitive location.

T he alternative method’s inclusion of onlypart of Indianapolis capacityas being relevan t to analysis
of  effects o f Atlanta mergers can also be rationalized by saying that it reflects the fact tha t

I ndianapolis capacityis simultaneouslyinvolved i n competitive struggles on two other fronts (with

B altimore and  Dallas), so that it would be unrealistic (as GL might effectively do under the all-or-

n othing rule) to assume that it is fullyco ncentrated on competition with Atlanta.  This point would

b e most obvious if DOJ or FTC  were faced at the same time with analysis of three separate widget

firm mergers -- one in each of the cities that compete with Indianapolis.

                                                  4.5 Possible Problems with Proposed Methods

                                                  Although bothproposedmethods(implicitly)allowforthe"distraction" factorjustdiscussed ,

t heyare ope n to the objection that they do not guarantee  that the markets they generate are subject

t o the exercise of market power, as the latter is defined in the GL approach.  Wha t they do is simply

to  assemble all  the (significant) direct   substitutes for an initial item, with the fraction of eac h

substitute’s  capacity to be included being determined by the specified concept of the degree o f

similarit y  of the items.  Consider what would happen if the GL procedures, other than marke t

def inition,  were to be applied to the markets generated by the proposed procedures.  Would th e

propo sed  methods fail to challenge a merger that presented a serious risk of diminution o f

competition?   This would seem to be possible only if the expansion of the market via inclusion of

s ignificant dir ect substitutes is judged to misrepresent real competitive constraints.  However, it is

d ifficult to imagine cases in which, e.g., the GL method would confine the market to the initial item

(because  of profitabilityof an SSNIP � 5%) and yet either of the proposed alternative methods woul d

bring in sufficient fractions of substitute capacity to expand the market substantially.

                                                  W hat  of the opposite error, namely challenge to a merger that poses no real threat t o

competition?   This could happen if the market defined by an initial item and appropriate fractions

of  direct s ubstitutes gave a distorted picture, e.g., of relevant levels of or changes in HHI’s.  It i s

     O f course, it is possible that it is because of a dominant fir m that the market price is already
                     38

                                                  s o close to a monopolyprice that no SSNIP would be profitable.  If that is t he case, it would

                                                  be  appropri ate to allow mergers not involving the dominant firm.  As shown by McElro y

                                                  (1985),  dominant-firm acquisitions of fringe firms are likely to be welfare-reducing unde r

                                                  standard  conditions and probably should be disallowed even when the further lessening of

                                                  competition involved is small.

c onceivable that the item plus direct substitutes as a group are so const rained by indirect substitutes
that  the merger would be harmless.  One wayto mitigate this objection is to include in the definitio n
o f the initial item all things that are so close substitutes that each wou ld lose (nearly) all sales to the
other in response to SSNDP’S.  When that is done, some indirect substitutes would then be regarde d
a s direct.  With that amendment, it is possible to meet the objection head-on by simply refusing to
challenge  an y merger where a monopoly producer of all items in the market as defined could no t
profitablyimpose an SSNIP.   This seems preferable to the GL alterna tive which might expand the
38
market  using a chain of indirect substitutes and itself is not guaranteed to avoid a challenge to the
merger.

                                                  On  a final topic, it may be objected to the IMO method that the SSNDP concept it uses i s
arbitrary.   This is true, but exactlythe same objection is valid for the GL SSNIP.  The PER approac h
avoids  this problem in theory.  However, it is open to the objection that the "point" concept s
involved  (e ven though approximated by corresponding "arc" concepts) have only a local validity .

                                                  It  may see m that the PER approach requires more precise knowledge of direct-deman d
d erivatives than do the GL.  However, both for determining maxi mal profitability and the NBS, the

GL also need at least approximations to the sort of derivatives in Eq. (4) above.

5. Conclusion

     See e.g., Bork, Pitofsky.

                     39

                                                  Give n  lack of agreement on goals of the antitrust laws  and the plethora of models o f

39

o ligopolistic behavior, it would be surprising if anymarket definition  technique for merger analysis

were  to be regarded universallyas best.  All that can be realisticallyexpected is a method that, base d

o n most models, would normallyadvance th e most important goals.  Two such methods have been

p resented.  Unlike the GL procedure,  the methods suggested avoid discontinuities and the need for

c ost data, and are more reflective than the GL of direct competitio n, whose lessening is the concern

o f §7.  Adoption of either alternative method would not require anychanges in the other steps of t he

GL merger evaluation process.

          P

                    j

                                   f

                                                              j

                                                                     ( Q

                                                                                         1

                                                                                                , Q

                                                                                                                    2

, . . . , Q
n

) . . . . , j  1 , 2 , . . , n .

          P

                    1

                            C

                                               1 i

                                                                   � q

                                                                                               1 i

                                                                                                            ( d P

1

/ d q

1 i

)  0

          P

                    1

                                   C

                                                             1 i

                                                                                    q

                                                                                                                       1 i

0

P

1

0

Q

1

d Q

1
d q

1 i

�
j > 1

0

P

1

0

Q
j

d Q
j
d Q

1

d Q

1
d q

1 i

           PCM

                                         1

                                                                          i

                                                                                     (

                                                                                                    P

                                                                                                              1

                                                                                                                      C

1 i

                                                                                                                     P

1

) ( q

1 i

/ Q

1

)  H

1

�

1

J

1

1 �
j > 1

μ
j

R
j1

     If  "Chicago" producers are somewhat widely scattered around the Chicago area, "sellin g
                     44

                                                  f.o.b.  C hica go" may need to be more precisely defined.  Should this be the case, th e

                                                  proced ure  discussed above in A.1 for defining what items comprise the initial "product "

                                                  w ould b e followed.  Under f.o.b. origin pricing, spatially separate suppliers of a physically

                                                  ho mogenous  product are analogous to firms offering items that are differentiated varietie s

                                                  o f some product group.  The method in A.1 essentiallylumps together those  that would lose

                                                  all sales to each other consequent on a small relative price increase.

conditions. 44

                                                  A s stated above, in practice, the determination of product and  geographic dimensions of the
m arket need s to be done simultaneously.  In the proposed method, the controlling principle is first
t o identifythe relevant customer group , and to select an "original" item produ ced by a merging firm
and  an associated location.  The effective initial item is then constructed by grouping al l
prod uct/location  combination for which the Index of Mutual Overlap (as defined by Equation (5 )
above)  with the original item has a value of unity for the customer group in question. In decidin g
which  direc t substitutes to include, it would be reasonable to ignore those whose effects ar e
neg ligble.   For practical convenience, consideration could be limited to substitutes for which th e

IMO (or PER) exceeded some arbitrary lower limit, 0.1 say.

Appendix B. Derivation of Results

B.1  Generalization of Eq (7) .

                                                  Consider an inverse-demand system for n items:

(B1)

Assu ming  that the i  firm that produces item 1 has constant marginal cost C , then the first-orde r
th

1i
condition for a profit maximum is:

(B2)

The can be written:

(B3)

Where dQ  / dq  = � , say is a standard conjectural variation (cv), while

                                                                     1

                                                                                                        1i

1

 dQ  / dQ  = μ , say, is a cv representing conjectural changes in output of the j  item in response to

                        j

                                                           1

                                                                                           j

th
a change in Q .  Multiplication of (B3) by q  (P  /Q ) and summation over i leads to

                                                                                            1

1i

1

1

(B4)

B.2  Comparative Statics in Simple Cases

Q

cn

 n ( a

j

 c ) / [ ( n � 1 ) b

j

� d ]

0
Q

cn

/

0
a

j
a n d

 0
Q

cn

/

0
b

j

0
Q

sn

/

0
a

j

                                                                        0
                                                                                      Q

                                                                                                sn

                                                                                                             /

                                                                                                                       0
b

j

d Q

j

/ d Q

1

             ¯

          H

                    1

                                                    M

                                                          n

                                                   j  1

                                                                             M n

                                                                                       j

                                                                            k  1

                                                                                                       ¯

                                                                                                     S

                                                                                                                 2

                                                                                                               jk

.

             ¯

          S

                    jk

                                  q

                                                     jk

                                                                   R

                                                                             j1

                                                                                                 /

                                                                                                                    M

N

                                                                                                                   j  1

Q

j

R

j1

,

      It should be noted that R  = 1.

                     45

11

                                                  T his section brieflysummarizes some comparative static results in Cournot  and Stackelberg

m odels which have relevance  to possible correlation between  μ   (as defined in B.1 above) and n,

j

the number of sellers of item j.

                                                  It is assumed throughout that the cet . par . inverse demand for item j is given by

P  = a  - b Q .  To studythe effects of changes of Q  on equilibrium Q  in these mo dels it is necessary

         j

                                    j

                                                           j j

1
j

to  look first at the expected effects of changing Q  on a  (or b ) and then at the effects of changin g

1
j
j

a  (or b ) on equilibrium Q .  It is expected that a decrease in Q  would have a positive impact on a

       j

                                             j
j

1
j

and  (normally) a negative effect on b .  If all firms have the same linear marginal cost c + dq, then

j

the Cournot equilibrium output for n firms is given by ,

and  it is easy  to verify that  both increase with n (if c, d > o) .

S imi larly,  although the the equilibrium output in an n-firm Stackelberg model with the sam e

parameters  isgivenbyamessyexpression,it iseasytoshowthat  increaseswithn.Th e

e ffect on  of increasing n is onlyeasyto  establish if d = o, in which case it increases

with n.

                                                  As  noted in the text, the results of this section add plausibility to the hypothesis that th e

conjectural variation  is an increasing function of n.

Appendix C : Details of the Adjusted HHI

C.1  Computation

                                                  The discussionisbased onthePER method,but wouldapplytotheMOIapproachifR  wer e

j1

replaced  throughout byM  .It isassumed,forsimplicityofexposition,that there is no cross-produc t

1j

o verlap of firm ownership.  Assuming that quantities are used as proxies for capacitie s, the adjusted

HHI to apply to analysis of a merger involving a firm selling item 1 is given by 45

(C.1)

where,

(C.2)

Q
j

M n
j
k  1

q
jk

             ¯

          H

                    1

                            ( H

                                                         1

                                                                       �
                                                                                           ¯

                                                                                        R
                                                                                                     2

                                                                                                  21

                                                                                                               H

2

) / ( 1 �
¯

R

21

)
2

,

                                                         ¯

                                                      R

                                                                21

                                                                                     R

                                                                                                                21

( Q

2

/ Q

1

) , a n d H

1

a n d H

2

                                                                                             ¯

                                                                                          R

                                                                                                    21

                                                                                                                   0 ,
¯

H

1

 H

1

;

                                                                                            H

                                                                                                      1

                                                                                                             H

2

, a n d
¯

R

21

 1 ,
¯

H

1

 H

1

/ 2 ;

                                                                                          H

                                                                                                    1

                                                                                                            H

2

, a n d
¯

R

21

> 1 ,
¯

H

1

¯

R

21

;

                                                                                       H

                                                                                                 1

                                                                                                         H

2

a n d
¯

R

21

< 1 ,
¯

H

1

¯

R

21

¯

R

21

 1

¯

H

1

(  H

1

/ 2 ) ;

                                                                                                   H

                                                                                                             2

                                                                                                                    �

0 ,
¯

H

1

�

H

1

/ ( 1 �
¯

R

12

)
2¯

R

21

                                                                                   ¯

                                                                                H

                                                                                          1

                                                                                                < H

                                                                                                                     1

i f H

2

< H

1

[ 1 � 2 /
¯

R

21

] ;

¯

                                                                                                                       R
2

21

/ ( 1 �
¯

R

21

)
2¯

R

21

,

q  being the output of the k  firm selling item j, while  (n  being the number of firms

        jk
j

th
selling item j).

C.2 Properties

                                                  T o understand the adjusted HHI, it is useful to studyits relationship to the underlying HH I’s.

It is easy to show that, for n = 2,

(C.3)
w here  are the usual HHI’s in items 1 and 2, respectively.

The following properties follow directly from Eq. (C.3)

                                                  a. If

                                                  b. If

                                                  c. If  is increasing in .

                                                     If  is decreasing in

            which together imply that

            gives the smallest value of

                                                  d. As  which decreases in

                                                  e.

                                                  f.   Since  increases with  so does the relative weight of

 H  compared to H .

                2

1

References

Bork, R. (1978) The Antitrust Paradox .

Dorward,  M. (1982) "Recent Developments in the Theory of Spatial Competition and thei r

                                                  Implications for Industrial Economics"  J. Indust. Econ.  31 , 133.

Greenhut,  M,  Greenhut, J. and Li, T. (1980) "Spatial Pricing Patterns in the United States "

                                                   Quart. J. Econ.  94 , 329.

Harris, R. and Jorde, T. (1984) "Antitrust Market Definition: An Integrated Approach", Calif. L .

                                                  Rev.  72 , 1.

McElroy, F. (1977) "Scale, Substitution, and Utilization Effects of Investment Tax I
ncentives "

Atlantic Econ. J.  5 , 24.

McElroy, F. (1985) "Price and Welfare Effects of Dominant Firm Mergers"  Journal of E
c
ono
mi
c s

45 , 115.

Murata (1977) Mathematics for Stability and Optimization of Economic Systems .

Ok uguchi,  K. (1978) "Equilibrium Prices in the Bertrand and Cournot Oligopolies" Journa l

                                                  of Economic Theory , 42 , 128.

Ordover, J. and Willig, R. (1993) "Economics and the 1992 Merger Guidelines: A Brief Survey "

Review of Industrial Organization  8 , 139.

Phlips, L. and Thisse, J (1982) "Spatial Competition and the Theory of Differentiated Markets :

An Introduction"  J. Indust. Econ.  31 , 12.

Pitofsky, R. (1990) "New Definitions of Relevant Market and the Assault on Antitrust"

                                                  Columbia Law Review  90 , 1806.

Posner, R, (1976) Antitrust Law , 125-133.

S tigler,  G.  (1982) "The Economists and the Problem of Monopoly" 72 Am. Econ. Rev. (Pap .

                                                  & Proc) , 72 , 1.

S i mons,  J. and Williams, M. (1993) "The Renaissance of Market Definition" Antitrust Bul l

                                                  (Winter), 799.

Vives, X (1985) "On the Efficiency of Bertrand and Cournot Equilibrium with Product

Differentiation" Journal of Economic Theory  36 , 166.

W erden,  G. (1983) "Market Delineation and the Justice Departments Merger Guidelines "

                                                  Duke Law Journal  514.

34