THE ROLE OF FIRM SIZE IN BILATERAL BARGAINING:
A STUDY OF THE CABLE TELEVISION INDUSTRY

Tasneem Chipty and Christopher M. Snyder*

Abstract—We examine the effect of buyer merger on bilateral negotiatiorgs positive bargaining effect. The condition involves the

between a supplier amibuyers. Merger may have bargaining effects i At ;
addition to the usual efficiency effects. The effect of merger on the buye survature of the supplier’s gross surplus function.

bargaining position depends on the curvature of the supplier's gross This second result provides the basis for the empirical
Surptl}JS f_lfmtcrflor}i m;%rger_ enhances ((WOfSGn)S) éhe guyerS’ bargalln@gction of the paper. We test to see if mergers between cable
position if the function is concave (convex). Based on a pane - . . o a g -
advertising revenue in the cable television industry, our estimates indicgigera‘torS improve th_ew bargaining position vis-a-vis suppli
that the gross surplus function for suppliers of program services is convés Of program services (e.g., ESPN and MTV). The test

Th_is_ result suggests that cable operators integrate horizont_a_lly to reaiigqoh/es estimating agross surplus function for a representa-
efficiency galnl_s rather than to enhance their bargaining position vis-a-yis o supplier and determining the curvature of the function
rogram su ers. )
Prog PP In the cable industry, the gross surplus function for a
I Introduction program-service supplier equals advertising revenue minus
_ the cost of producing the program. Because virtually all
THE_ CABLE-TELEVISION industry's trade press oftenproduction costs are fixed (independent of the number of
claims that large, horizontally integrated cable opergubscribers receiving the channel), it is necessary only to
tors, some involving hundreds of local systems, are abledgtimate the curvature of the function relating advertising
bargain for lower prices in their negotiations with suppliergsvenue to the number of subscribers.
of program service5This claim is not unigue to cable; for - section IV presents empirical estimates of the curvature
many industries, the received wisdom in the business pregshe advertising revenue function in cable. We use a panel
is that buyer size confers a bargaining advantafieere is gata set of advertising revenues for 21 large, advertisement-
some empirical support for the received wisdom: crosgponsored program services, for up to nine years. This data
sectional studies have shown that downstream concentratigh allows us to control both for unobserved program service
is negatively correlated with upstream profitabifity. heterogeneity and for potential endogeneity between rev-
that can be used to explain why large buyers may Obtadﬁvertising revenue function.
model endogenizes buyer size by allowing buyers to mergsihodologies is that the surplus function of program-
ex ante and characterizes all buyer-supplier transactionss@gyice suppliers is convex. Under the maintained assump-
bilateral bargaln_lng processes. Several striking results eMefigRs of the theoretical model, this result implies that large
from the analysis. First, we catalogue a number of possijgyers do not benefit from positive bargaining effects in the
efficiency and bargaining effects of buyer merger. We showgple television industry. Why does the shape of the
that it may be impossible to distinguish empirically among,ysjier's gross surplus function determine the sign of the
the various motives for merger using only information 0B5rgaining effect? In the modeled bargaining process, each
transfer prices. Second, we derive an empirically testaligyer takes as given the fact that the supplier will trade with

condition necessary and sufficient for a buyer merger to hayg other buyers and so considers itself the marginal buyer. If

the buyer’s contribution to the supplier’'s gross surplus is

greater than the inframarginal buyers’, it is better off
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larger buyers—may instead be due to associated efficiency II.  Industry Structure

In the cable industry, suppliers such as ESPN and MTV

The implications of our model are general and apply Qi program services to cable system operators, which in

any Fndustry; our empirical angly5|s 9f cable provides blﬁtlrn distribute program services to consumers in franchise
one illustration. In many other industries, what we term theq 55 Thjs structure is depicted in figure 1. Program services
suppllers.gross sur_plus functlo_n is simply the negative of itgy| highly differentiated programming. While there are
cost funct|on.(true if the supplier has no external_ source many program services, most have at least some brand
revenue besides payments from buyers). Testing for g aity and market power. Cable operators serve exclusive
presence of bargaining effects of buyer merger would th@nchise areas, and suppliers strive to obtain channel space
reduce to estimating the shape of the supplier's cagh as many cable systems as possible in order to maximize
function. A finding that the supplier’s average cost igeir viewing audience. Suppliers may also reach consumers
increasing, for example, would imply that buyer merger halsrough alternative forms of distribution, such as subscrip-
a positive bargaining effect. tion master antenna television (SMATV) or digital satellite
Most of the previous empirical work studying the effect ofystems (DSS). Cable television is currently the dominant
buyer size on buyer-supplier transactions has been crassm of distribution in all markets, however, and was even
sectional (see footnote 3). Intra-industry studies by Adelmamore dominant during the time period covered by our data.
(1959) (grocery industry) and McKie (1959) (tin-platdf a cable operator refuses to carry a program service, the
industry) provide evidence of lower prices for larger dowrervice loses its primary source of distribution. Operators
stream firms. Chipty (1995) finds that large downstreaffe aware of their control over the supplier's access to
firms in the cable industry charge lower final-good price§onsumers, and it is this control that may give large
These intra-industry studies do not test for the basiPeratorsanadvantage in negotiations with suppliers.
conditions that are necessary and sufficient for positive | "€r€ iS much variation in operator size, where size is

bargaining effects; their results could be interpreted giasured as the number of households served by the cable

deriving from efficiency effects of buyer merger operators. Cable operators can increase their size by integrat-

The papers most closely related to the theoretical sectioy horizontally with cable operators in other franchise

are Stole and Zwiebel (1996a,b). The authors construcfg &> We say that two downstream firms have merged if a

model of bilateral bargaining between a single firm and single cable operator controls two cable systems; more
9 9 9 gnerally, we say that firms have merged if a single cable

workers in which parties have the right to cancel a contrag erators controlk systems. In 1991, 1,600 cable operators

atany time: the firm by firing the worker and the worker bye\e 11,000 franchise areas. The largest cable operator,
quitting the firm. By contrast, if bargaining between a buyefc  controlled systems in about 1,200 franchise areas,
and the supplier breaks down in our model, the parties thsroximately 20% of all households nationally. During the
did reach an agreement in the bargaining phase are boungifie period covered by our data, virtually all franchise areas
their contracts. Thus, any out-of-equilibrium renegotiatioRad a monopoly distributor of cable television, so merger
proceeds from a different status quo point here than in StQleuld not affect concentration in the final-good market.
and Zwiebel. Allowing firing and quitting is realistic in aHorizontal integration may have allowed operators to achieve
labor-market setting (the focus of their paper), and disallowertain economies, and it may have affected operators’
ing it may be appropriate in an industrial-organizationegotiations with program suppliers.
context (the focus of the present paper). Although theBesides the widespread horizontal integration among
specific results are different in the two papers, our conditimable operators, another noteworthy feature of the cable
guaranteeing that buyer merger has a positive bargainingustry is the prevalence of vertical integration between
effect is qualitatively similar to the condition in Stole andable operators and program services. A question of substan-
Zwiebel (1996b) for workers to find unionization profitable.tial policy interest is whether vertically integrated cable
operators foreclose substantial segments of the viewing
market to competing servic€sWhile recognizing that

4 Anumber of other related theoretical papers deserve mention. Horn vertlc_al mtegra_tlon 'S an |mp9rtant as_pect of market struc-
Wolinsky (1988) and McAfee and Schwartz (1994) show that .produgt‘:j e n Cable'_ In t.he theo_ret'cal section we abstract ffqm
market competition may affect downstream firms’ negotiations with désues of vertical integration and focus on the less-studied
B iy ke oo, ut ol aboyagueS1on o the effect of horzontal integration on buyers
frgvr\rq downstream competitio%.) Another Iitergture éxplains volume dis~ rg'a'lnlng position. It should be emphaglzed that the
counts as a possible feature of optimal nonlinear tarrifs when the selle€gpirical results do not depend on assumptions concerning

imperfectly informed about the buyers’ valuation of the good (Maskin &ertical integration, although the vertical structure of cable
Riley, 1984) and in a bargaining model (Gertner, 1989). Snyder (199

1998) develops an infinitely repeated game with competing suppliers'ﬁay influence the conclusions drawn from the results.
which the ability of suppliers to sustain collusion is limited in the presence
of large buyers. 5 See Krattenmaker (1994) and Federal Trade Commission (1996).



328 THE REVIEW OF ECONOMICS AND STATISTICS

FiGURE 1.—CaBLE TELEVISION INDUSTRY STRUCTURE cable industry. Although transfer prices in cable are often
guoted as per-subscriber-per-month fees, a number of facts
suggest that these price quotes are average wholesale prices
: reflecting fixed payments from operators to program ser-
AdVGI’tlSCI'S vices. First, it is often the case that the supplier secures
subscriber commitments from operators. In a survey con-
ducted byCablevisionnew program service suppliers report

= :.’_ 2y the number of subscri_bers guaranteed at the time of launch;
S g ‘3 for example, CNN Financial Network and BET on Jazz
2@ 5 reported subscriber commitments of 4,000,000 and 800,000,
R 2z respectively, at launch.Further, many program services
® directly reported that the level of the license fee is a function
. of the expected number of subscribers. For example, the
Program SCI’VICCS Cartoon Network repprted thatits Ii'cense fee; vary from five
. to fifty cents, depending on subscriber commitmér@surt
(Suppher) TV entered the market with a license fee of eleven cents,
with an understanding that it could be renegotiated up to
5 fifteen cents in five years. They reported that operators who
0§ o could guarantee 50% penetration rates might have been able
S 29 to freeze rate8.
3 3& With nonlinear transfer prices, final-market outcomes

cannot, in general, be used to infer the effect of ownership

structure on wholesale prices. We develop a model of

C bl O t pairwise bilateral bargaining the implications of which can
aple Pera Oors be subjected to empirical examination to identify the effect

(Buyers) of operator size on the bargaining process.

I1l.  The Model

A supplier with market power produces a homogeneous
good demanded by buyers indexed by = 1, ...,n. Let
vi(g) be the gross surplus which buyérobtains if it
purchases); units of the good. We refer to the fact that
does not depend og for j # i as buyer independence, a
C . natural assumption if buyers are downstream monopolists

onsumers on separate markets or if buyers are simply consumers of the

. final good produced by the supplier. In the cable industry,
FI'aIlChISC AI’G&S downstream firms (the local cable operator) typically are
monopolists within their service territories. In this case,
vi(g,) represents downstream firiis gross profit (gross of
any payments to the supplier) from usiggunits of the

In constructing an empirical strategy to infer the effects @termediate product.
operator size on the bargaining process, it is necessary t&uppose each buyémpurchasesy units of the product,
understand the nature of contracts between buyers aRfblying that the supplier produces a total @f = P!
suppliers. Specifically, do firms in the cable industry bargajihits. LetV(Q) be the supplier’s gross surplus from produc-
over linear prices, or are nonlinear prices (inCIUding ﬁxeﬁbn (surp|us gross of payments from buyers)_ One compo-
fees) possible? Under the assumption that transfer prices @@t of V(Q) is the total cost of producing. In many
linear in the number of subscribers, it may be possible to uggplications, this will be the main componend{f). There
information on final-good prices to infer the effect of buyemay also be cases, however, in which the sale ofXiusits
size on buyer-supplier negotiations. This is the approagBnerates revenue that accrues directly to the supplier. In
taken in Chipty's (1995) study of the effect of ownershighese cased/(Q) would have a component reflecting this
structure on final-market prices and penetration rates. Un@&kernal revenue as well. In the cable-television industry, for
the maintained aSSUmption of linear transfer priceS, Wampﬂe, Supp”ers of program services such as ESPN or
findings are consistent with the hypothesis that large buyers
have more bargaining power than small. 6 CablevisionNovember 27, 1995, “Can They Survive,” pp. 92-93

In the present study, we adopt the assumption that buyetg apjevisionMay 4, 1992, “The New Crop,")é)p. 55_6’1.pp' '
and suppliers bargain over nonlinear transfer fees in thecablevisionApril 20, 1992, “The Verdict on Court TV,” pp. 33-37.

‘AT 9[qed
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fees
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MTV earn advertising revenue which is a function of their Consider the negotiation between the supplier and huyer
total subscriber bas&). The gross surplus function§Q) If bargaining between them breaks down, the supplier earns
and v;(qg) are assumed to be twice continuously differerV(in]) + EMTT, because the negotiations between the
tiable. supplier and the other buyefs# i continue. The supplier
The supplier enters into simultaneous negotiations Wimovidesq’j‘ units to each buyejr # i for a payment oﬂ"f.
each of the buyers separately. Negotiations determine Bwyeri earns no surplus. If bargaining is successful between
quantity to be tradedy, and the tariff for the bund|d;. This the supplier and buyeythe supplier earng(Q*) + X", T7,
specification allows the supplier and buyer to bargain ovethereQ* = 3" .q7; and the buyer earng(q;) — T7. Nash
general nonlinear pricing schems. bargaining implies thal* is set to equalize the gains from
We assume that the outcome of the negotiations is giveade:
by the Nash bargaining solution. Lgt = (g%, . . . ,qy) be

the vector of quantities purchased by the buyers that n
maximize the total surplus of the supplier and buyers; i.e., V(Q*) + 2; T — [V(Q’fi]) + 2 TH=vi(a?) — T
1= J#i
Cfic = arg n](a)({V(QTi] + %) + vi(X)}, Solving forT#,
where Qf; = 34 dj. The Nash bargaining solution is T = 11u(g) + V(QY) — V(Q¥)] )
i 2 LVilYi i -

characterized as follows:

Nash Bargaining Assumption The outcome from nego_SubstitutingT’f back into the expressions for the supplier’s
tiations between the seller and buyers maximizes jofgtSurplus, in equilibrium, the supplier earns
surplus and therefore involves the trade $funits to each .
buyer i for all i = 1,..., n. Theseller and buyer i split 1 . 1 .
evenly the incremental surplus generated by their trade V(@) - 5; [V(Q*) — V(Qu)] + 5; vi(di)-
under the belief that all buyers+ i purchase the efficient
amount §.

n

Buyeri’s net surplus in equilibrium is

Note that all agents believe efficient trade will occur, and this | .
belief is justified in equilibrium. Further, note that beliefs are 2[Vi(di) + V(Q*) — V(Qfy)l- (2
important in this model even though buyers are independent.
If the seller made take-it-or-leave-it offers to the buyers, théthe expression for buyeis net surplus in equation (2) is
beliefs would not matter: the seller would transfgrto the quite intuitive. As a result of Nash bargaining, buyier
buyers and would charge each buyan amount equal tds  obtains half of the increment to total surplus generated by its
gross surplus;(q?). In our model, beliefs determine thetrading with the supplier. The increment to total surplus is
gains from trade over which each buyer and suppligfie sum of the increment to downstream surph(s;;), and
negotiate. the increment to upstream surpldQ*) — V(QT).

The vector of quantities purchased by the buygrs,is
immediate from the Nash bargaining assumption. To com-
plete the specification of equilibrium, we compute th&. Buyer Merger

transfers from the buyers to the suppli&¥ = (T%, ..., . : .
. ; In this section, we examine the effect of buyer merger on
* )
T#). We adopt the accounting convention th} > 0 both the net surplus of the merging buyers and the payments

represents a pgsmve *net payment from bu_yelo the made by the merging buyers to the supplier. Without loss of
supplier. Giverg* and T*, the net surplus accruing to each ; . )

. oo generality, a merger between buyer 1 and 2 is considered.
player in equilibrium can be computed.

We compare then-equilibrium—the equilibrium in which
buyer 1 and 2 are merged—to theequilibrium—the

9By contrast, Horn and Wolinsky (1988) have the parties negotiateeguilibrium in which buyer 1 and 2 are separate entities. To
linear price at the bargaining stage; in a subsequent stage, the buyer@gftinguish thes- from the mrequilibrium, the variables

choose whatever quantity it wishes given the linear price. . . e - .
101t can be shown that this outcome emerges as a limiting perféaSociated with the-equilibrium are indicated with super-

Bayesian equilibrium of an extensive-form game. In this game, a supplg€ripts and the variables associated with thesquilibrium
engages in simultaneous negotiations with each buyer; each negotiatiofjth superscrintm. Thus.as = (aS. aS. oS. ... .ad°) repre-

an alternating-offers bargaining game with exogenous probability that hp P f ’q. (ql’ ﬂz’ qé’b Ij]q”g) P in th
bargaining breaks down, analyzed by Binmore et al. (1986). The Iimit%ents_t_ e vector of quantities purchased by the buyers in the
taken as the probability of the breakdown of bargaining approaches zeseequilibrium; further, Q° = 3,07, Qp = 3407, and

To fully specify the equilibrium, buyer can be assumed to believe thatps = - aS. Let TS be the transfer from buverto the
negotiations with buyerjs# i reach an efficient outcome regardless of thp["” Zicrij O i y

offers i receives from the supplier. Such beliefs are “passive” in théqu”er in thes-equilibrium. For concis_eness, defimPE
terminology of McAfee and Schwartz (1994). vi(g). Recall that, under Nash bargaining’ maximizes
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total surplus: downstream marginal cost due to economies of scale. Absent
scale economies, it may still be possible to obtain cost
o°= arg max{V(Q[Si] +X) +vi(x) i=1,...,n reductions by reallocating output between the two units if
X one is more efficient than the other. Since the equilibrium

urchases by the nonmerging buyers3, . . . ,ndepend on

By focusing on a single action before the negotiatio : ; m
stage—the merger decision of buyers 1 and 2—we ha;%?eip_urghasesn?fy;?i rgf;?'gr? buyaysmay differ fromg
Ty 1 2 1+2*

implicitly ruled out a number of other actions available to Referring to the expression for net buyer surplus (2), it

agents: can be seen that the net surplus of buyer 1 and 2 is greater in

« The supplier cannot sign contracts committing indlt_hemequmbrlumthan in thes-equilibrium if and only if

vidual buyers not to merge with other buyers. One " m s <
justification for this restriction is that contracts prevent- ¥1r2+ V(Q™) = V(Q{isz) > Vi+ V(Q)

ing merger are inherently incomplete and unenforce- -V(Q [51]) + V; +V(Q°) — V(Q[SZ])' 3)
able by a court. In practice, such contracts are rarely
observed.

Th i ically | ith a.b It is possible to manipulate equation (3) into a form in which
e The supplier cannot vertically integrate with a buyef, . 1 otives for buyer merger (efficiency motives, bargaining

This restriction can be justified, following Grossman ives, etc.) can be distinguished. In particular, define
and Hart (1986), if the allocation of control rights after ;etc) g NP ’

the merger (say the supplier gains control of the DE = yM . — yS — S

downstream assets) would result in serious problems of ~——~ "1*2 "1 72

underinvestment ex ante. UE = [V(Q™) — V(Qpi+2)] — [V(Q®) = V(Qp ]  (4)
e The supplier cannot change the shap&/(®), say by BP = [V(O5.) — V(O3 — V(05 — V(O3

making a cost-reducing investment, after the buyers [V(Qe) = V(Qazl — VIQ) = V(Qp)l

make their merger decisidh.If the supplier could . .
affectV(Q), then this would affect the buyers’ ex antd" brief, downstream efficiency D&aptures the effect of the

incentives to merge and the relationship between tHéergeronthe merging buyers’ gross surplus. If merger leads

shape oM(Q) and buyer merger derived below Woulti)ifixed'COSt savings or a reduction in marginal costs for
not necessarily hold. Thus, we implicitly assume eith yer 1and 2, theBE > 0 since the merging buyers’ gross

V(Q) is exogenously given or tha(Q) is endogenous, surplg; Will be higher in then—equilibrium than 'in 'the
but any changes made by the supplieV(®) are sunk s-equilibrium.Upstream eff|C|e_ncy UEaptures the indirect
before the buyers decision to merge. effect of merger on the supplier’s gross surplus. If merger
leads to a change in the quantity purchased by buyer 1 and 2,
In the m-equilibrium, there are — 1 buyers: the merged it will lead to a change in the ingremgnt to the supplier’s
buyer labeled buyer ¥ 2, and the remaining buyeis= 9r0SS surplus due to the transaction with buyers 1 and 2. If
3,....n. In this equilibrium, g™ = (@, qT ... ,q") Merger does not cha_mge the combined output of buyer 1 and
represents the quantities purchased by the buyers; furtifetn€NUE = 0. The final termBP, captures the effect of the
Q™ QM T and v[" are defined analogously to theifmerger on the merging buyetsargammg positionvis-a-vis
ssuperscripted counterparts. The quantities purchased%? supplier. An important result is that the_bargalnlng effect
the buyers maximize total surplus, so depends only on the curvature of the supplier’s gross surplus
function. Even if buyer merger has no associated efficiency
effects (so thaDE = UE = 0) buyer 1 and 2 will merge in
order to extract more surplus in negotiations with the

m = arg maxV(Q®M + x) + (X))} i=3,...,n supplier ifBP > 0.
a g an{ (Qf) ) + () In terms ofDE, UE andBP, condition (3) becomes

dii, = arg n’)l(a)({V(QE+2] +X) + Vio(x)], and

This specification allows the quantities purchased by the pg + UE + BP > 0. (5)
buyers to differ between the two equilibria. Equilibrium
quantities would differ, for example, if merger affecte€ondition (5) is quite intuitive. Buyers 1 and 2 have a greater
incentive to merge the greater are the downstream efficien-
n the case of cable, program suppliers could affect the shape of fHES: upstream efficiencies, and positive bargaining effects of

advertising revenue function, an important componentVgQ), by MErger.

renegotiating the terms of their contracts with advertisers. If such contractsThe payment from buyer 1 and 2 to the supplier is higher
are unobservable to cable operators, then such renegotiation may r(}ﬁv

little impact on the subsequent bargaining between program suppliers (ﬁ"'es'equ'“b”um than n thf_n_"equ”'b”um if an_d only 'f_
cable operators. T3 + T3 > TT,,. This condition, using equation (1), is
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equiva|ent to TABLE 1.—COMPARATIVE-STATICS EFFECTS OFBUYER MERGER
) (6)
S S S S iti ? ?
Vi + V(Q[l]) - V(Qd) + V5 + V(Q[z]) - V(Qd) Condition Holds? Holds? Merger Effects
m m _ m |UE + BP|<DE < yes no  merger profitable but increases
= Vit V(Q[1+2]) v(Q™). payment to supplier
. o —w<DE<—|UE+BP| no yes  merger unprofitable but reduces
Rearranging and substitutiigE, UE, andBP, we have payment to supplier
—(UE + BP) < DE yes yes  merger profitable and reduces
—DE + UE + BP>0. (6) <UE+BP payment to supplier
UE + BP< DE no no merger unprofitable and in-

< —(UE+BP) creases payment to supplier

Condition (6) implies that the greater¥, the higher is
the payment from the buyers to the supplier in tine
equilibrium relative to thes-equilibrium. This is a natural buyers’ payment to the supplier is increased as a result of the
result in a bargaining model: if merger increases the buyensérger.
gross surplus, this increased surplus must be shared with th&his analysis provides some useful empirical insights. In
supplier in the form of a higher payment for the goodbur framework, it is possible to observe large buyers paying
Condition (6) also implies that the greaterUg, the lower lower prices to sellers because of either positive bargaining
the buyers’ payment in therequilibrium relative to the effects or upstream efficiency effects. Separating these
s-equilibrium. This result, too, is intuitive: if merger in-effects requires information on the supplier’s gross surplus
creases the upstream firm’s surplus, this increased surglusction. Mergers that result in positive bargaining effects
must be shared with the buyers in the form of a lowenay indeed generate a negative correlation between buyer
payment for the good. Finally, condition (6) implies thatoncentration and seller profitability, as found by several
the greater isBP, the lower the buyers’ payment in thecross-industry studies. However, given that the downstream
m-equilibrium relative to thes-equilibrium. Intuitively, if markets in these cross-industry studies largely involved
merger enhances the buyers’ bargaining position, thegmpeting firms, their results could also be explained by
should be better able to extract price concessions from thesiting that concentrated downstream markets produce a
supplier in the negotiation process. Summarizing the resulbsver output and that mergers generate upstream inefficien-
contained in conditions (5) and (6), we have cies. To our knowledge, the previous literature has ignored

this possibility. Secondly, it is clear in our framework that
Proposition 1 Buyers 1 and 2 strictly prefer to merge ifbuyers may merge even though large buyers pay higher
and only if DE+ UE + BP > 0. Their total payment to the prices to sellers: all that is required to resolve this apparent
supplier strictly declines as a result of merger if and onlgonflict is the presence of downstream efficiencies.
if — DE + UE + BP> 0. The next subsection presents a detailed analysis of the
bargaining effects of buyer merger. A detailed analysis of the

Depending on whether condition (5) and (6) hold, thefficiency effects of buyer merger is contained in appen-
effects of a buyer merger fall into one of four possibldix A.
categories. An exhaustive list of cases is contained in table 1.

In the first two casef)E swamps the other terms. In the firsB. Bargaining Effects
case, merger increases downstream gross surplus so muc

that merger must be profitable regardless of its other effects.Tme sign of the bargaining effeB> depends only on the

This increase in downstream gross surplus is shared with fifvature oV(Q). To see this, note the definition BP from
supplier in the form of higher payments from the buyers. ffduation (4) implies
the second case, merger reduces downstream gross surplus

so much that merger is unprofitable. If the merger were BP = — [[V(Qf 5 + a3 + @) — V(Qfiz + &3]
un_derta_ken, the buyers would be able to negotiate a lower — [V(QFz+ ) — V(Q3 1)

price with the supplier, but not low enough to compensate < m

for other losses from the mergin the last two casesDE| = - J;ql J;qz V"(Qfzy + G + 0p) day dp.

is relatively small, so the effect of buyer merger is deter-
mined mainly by the sum of the other ternéf: + BP. To
clarify the discussion of these cases, supposdikat 0. If

in additionUE + BP > 0, then merger is profitable solelyPr position 2 If V'(Q) > for Q > 0, then BP< 0. If

because the buyers’ total payment to the supplier is redu < - 1O — =
as a result of the merger. On the other hand, if in additi‘:\‘/%e?BP:O {)or Q> 0, then BP= 0. 11 V(Q) = 0 for @ =0,

UE + BP < 0, then merger is unprofitable solely because the

Therefore, the following proposition is immediate:

2We can show that, iDE > 0 and if equilibrium output for buyers Intuition for .the resultg in PrOPOSi.tion 2 is prov_ided py
increases with their merger, thelE + DE > 0. figure 2. For simplicity, figure 2 depicts the case in which
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qi = qg_ If buyers 1 and 2 do not merge, the negotiated FIGURE 2.—BARGAINING EFFECTS AND THESHAPE OFV/(Q)
tariffs TS andT$ depend on their marginal contribution to the :

supplier’s gross surplus, labeled in the figure. If the 7 (0) V(Q) Concave
buyers merge, the negotiated taffff,, depends on buyer

1's marginal contributiorM plus buyer 2’s inframarginal
contribution to the supplier’s gross surplus, labdMdn the M<:
figure21f V(Q) is concave as in the upper panel of figure :

then buyer 2’s contribution as the marginal buyer is less th /M

its contribution as an inframarginal buyer, so merger in

proves the buyers’ bargaining positionM{Q) is convex as

in the lower panel of figure 2, then buyer 2's contribution €

the marginal buyer is greater than its contribution as
inframarginal buyer, so merger worsens buyers’ bargaini
position4

L
’

V(Q) Concave: Absent efficiency effects, iV(Q) is
globally concave, then buyer size confers positive bargai
ing effects. Indeed, the model predicts that buyers shot o
merge to form a single large buyer. Q) = R(Q) — C, 0° 0° = Qs Qs > ()
where R(Q) is the supplier’s external revenue functior L t 21
(revenues not including the payments from the buye

n_T?),andCis a fixed cost, theW(Q) is concave if and
only if R(Q) is concave, implying that buyer merger an
buyer size improve buyers’ bargaining position if and only V(O)A
R(Q) is concave. IV(Q) = R — C(Q), whereR is a fixed
external revenue term an@(Q) is the supplier’s cost
function, therVvV(Q) is concave if and only i€(Q) is convex.
Equivalently, V(Q) is concave if and only ifMC(Q) is
increasing, whereMC(Q) is the supplier’'s marginal cost
function, C'(Q). This is the typical structure behind a
U-shaped average cost function. M

V(Q) Convex: If V(Q) is convex, then all of the previous
implications are reversed. Size does not improve bargaini
outcomes. Absent efficiency effects, buyers should barg:
separately as atomistic units.\ Q) = R(Q) — C (i.e., all
costs are fixed), the¥(Q) is convex if and only ifR(Q) is M
convex. IfV(Q) = R — C(Q) (i.e., all external revenues are
fixed), thenV(Q) is convex if and only iC(Q) is concave, or i ! o
equivalently, if and only iMC(Q) is decreasing. Of course, o8 QS =Q° Qs >0
if MC(Q) is everywhere decreasing, th&€(Q) must be (2) . 2!
everywhere decreasing as well, implying that upstream
production exhibits increasing returns to scale.

. ) case is particularly interesting since the associated equilib-

V(Q) S-Shaped: An intermediate case between globgl,m may exhibit partial integration, i.e., it can be shown that
concavity and global convexity is an S-shaped surplyge gownstream market structure that maximizes the share of
function, convex for lowQ and concave for higilQ. This  g,pius accruing to the buyers may involve several firms of
moderate size as opposed to a single buyer (complete

13 Equivalently, TT',, can be thought of as depending on buyer »dntegration) or a continuum of atomistic buyers (complete
marginal contribution and buyer 1's inframarginal contribution to th@onintegration). Of the three cases discussed in this section
supplier’s gross surplus. (gconcave, convex, S-shaped), only the last is consistent with

141n terms of the extensive-form game outlined in footnote 10, one ¢ rb d ial i . . h ble ind ith
think of merger as forcing buyer 1 to internalize buyer 2's welfare. When§PServed partial integration in the cable industry (wit

is time for a buyer to respond to an offer made by the supplier, it capproximately 1,600 operators serving 11,000 franchise
threaten to reject unless the supplier’s offer to both buyers was genergitgéas in 1991).

enough. This threat enhances buyers’ bargaining positiod(®) is . . . . .

concave. IfV(Q) is convex, on the other hand, the supplier can force a Appendix B contains a detailed d'SCU.SS'_On of S-shaped
buyer to make concessions by threatening to reject both buyers’ offers. surplus functions. We show that buyer size is related to the
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FIGURE —3.—REVENUE SOURCES FOR27 LARGESTADVERTISER SUPPORTED TABLE 2.—LIST OF VARIABLES
PROGRAM SERVICES -
Variable Acronym
= Gross advertising revenue (million 1982 dollars) ADREV
Program expenses (million 1982 dollars) EXPS

4000 B Gross Advertising Revenue — Number of subscribers receiving program service (million) SUBS

O License Fees L. Number of systems carrying program service SYSTEMS

O Other Revenue

~ Notes: Data source’\DREV, EXPSandSUBSfrom The Economics of Basic Cable Netwo(k893).
3500 = SYSTEMSs from various issues dtablevision(second quarter each year). Producer price index used to
— deflateADREVandEXPSis from theStatistical Abstract of the United Stat@994).

2500 marginal costsy. Thus, the supplier’s gross surplus function
has the form

Vi(QJ) = Rd(Q) — 6Qx — Fu.

Under the maintained assumption thMa(Qy) has this form,

the curvature ofV(Qy) is identical to the curvature of
R«(Qy). Our empirical strategy is thus to estimate the shape
of the advertising revenue functidR,(Qx), exploiting the
variation in advertising revenues and subscriber base across
program services. The direction and magnitude of the effect
of merger on buyers’ bargaining position can be inferred
from the shape of the advertising revenue function.

We estimate the advertising revenue function in cable
using panel data drawn from various sources listed in table
2. The Economics of Basic Cable Netwo(k893) provided
gross annual advertising reven#eREV), total number of
subscribersRUBS, and annual program expens&XP
width of the concave portion of the function: in equilibriunfor each of the 27 largest advertiser-supported cable program
there cannot be two buyers so small that they fit togethgsrvices, for up to nine years. We added information on the
within the concave portion of the function. (They woulthymber of cable systems that carried each of these 27
benefit from merging.) This lower bound on the size of firgrogram services, drawn from the second-quarter issue of
pairs can be used to test the bargaining theory in empirig@plevisionfor each of the nine years. We employ the
applications in which the estimated surplus function ignnual producer price index from tiSatistical Abstract of
S-shaped. We also provide a numerical example in whighe United State&1994) to convert advertising revenue into
partial integration arises in equilibrium. 1982 dollars.

Upon dropping observations for missing values, we are
left with an unbalanced panel consisting of 21 program
IV. Supplier Surplus in Cable Television services, totalling 158 observations. Table 3 presents descrip-

This section provides an empirical analysis of the effect §¥€ Statistics for the resulting data set. Some additional
buyer size on the bargaining process in the cable-televisigftation will be useful in subsequent discussion. Kebe
industry. In our framework, whether cable-system-operatBle total number of program services, indexed ky=
size confers positive bargaining effects in negotiations with - - - K. Let T and T, be, respectively, the first and last
a program service supplier depends on the shape of ¥§&'S program service exists in the data set. Let time be
supplier’s gross surplus function. Gross surplus is defined!34exed byt = T, T« + 1, . . ., Ti. Let Ty be the total number
revenue, excluding transfer payments from operators, mirleY&ars program servideis in the data set; i.el = Tq —

cost. Suppliers earn revenue from three sources: advertishig™ 1+ AS table 3 shows ranges from four to nine years in

revenue, license fees, and other revenue. Although P& dataset. o

license fees and other revenue represent a growing portion’/e model advertising revenues as

advertising revenue continues to be the largest portion of

supplier revenue. Figure 3 presents a breakdown of totalADREW: = f(SUB; B) + SEXPS

revenues for the 27 largest advertiser-supported services. + v+ o+ o g
We assume that advertising revenues are a function,

R«(Qy), of the total subscriber®),, that ultimately receive wherek indexes program serviceg,is a time effectp, is a

supplierk’s service. Furthermore, we maintain that supplietgme-invariant fixed effectp, is a time-varying ownership

are likely to exhibit large fixed costg and zero or constant effect, andey is the an error term. The shape bfis

Revenue Sources (mil. $)
g

1984 1985 1986 1987 1988 1989 1990 1991 1992

Year

Data sourceThe Economics of Basic Cable Netwo(k993).

("
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TABLE 3.—DESCRIPTIVE STATISTICS FOR PANEL DATA SET

Means by Program Service

Program Service Ownérs Years EXPS ADREV SUBS SYSTEMS
A&E ABC, NBC, Radio City Music 8 25.8 30.8 35.8 3,975
Black Entertainment Johnson, TCI, Time Warner 9 7.7 15.2 19.7 1,365
CNBC NBC 9 211 30.0 30.8 2,600
CNN Turner 9 102.8 135.9 45.2 9,974
Country Music Gaylord, Group W 8 0.8 2.4 8.8 1,192
Discovery Channel Cox, Hendricks, Newschannel, TCI 7 26.6 30.1 38.2 5,304
E! Entertainment Comcast, Continental, Cox, Newschannel, Time Warner 5 8.9 7.3 15.0 546
ESPN ABC 9 161.2 148.9 47.1 17,474
Family Channel Int’l Family Entertainment, TCI 9 245 515 40.7 7,711
Learning Channel Cox, Hendricks, Newschannel, TCI 7 3.2 6.6 11.2 1,102
Lifetime ABC, Viacom 9 40.9 64.1 37.7 3,741
MTV Viacom 9 45.0 92.2 40.2 5,218
Nickelodeon Viacom 9 33.9 41.2 39.4 6,007
Nostalgia Publicly Held 5 2.0 2.6 9.3 480
TBS Turner 9 83.9 213.1 45.4 10,837
TNN Gaylord 9 334 38.8 38.1 6,933
TNT Turner 4 163.0 95.5 46.0 5,571
Travel Channel Landmark 5 3.0 3.7 14.1 598
USA Network MCA, Paramount 9 90.5 116.2 42.7 8,267
VH-1 Viacom 7 11.4 171 31.0 2,595
Weather Channel Landmark 9 10.8 13.0 334 3,073
Whole Sample Means; 7.8 44.3 68.9 33.1 5,493

Notes: There are 21 program services; the number of observations for each is given in the Years column. The panel has 158 total observationfarSie¢asoler2es.

aFirms holding at least a 1% share of program service’s stock in any year in the sample. ABC includes subsidiaries Hearst and Cap City/ABC; TQlhisitlizgd Berty Media Inc.; Time Warner includes
subsidiary HBO.

b Includes cable television systems, SMATV, and other distribution technologies.

¢ Includes expenses incurred for other Turner services.

determined using a series estimator. That is, we specify 1992; the dummy equals zero for all other observations in

the panel (Viacom-owned programs in years other than 1992

L and non-Viacom-owned programs in all years). Some pro-

f(SUBg, B) = E B/SUBS, (8) gram services are owned by more than one firm: e.g.,
1=0 Lifetime is owned by Viacom and ABC. For such program

h h ¢ th | o . services, more than one owner-cross-time dummy may
Vr: ereht € degrei_e of t ehpo ynomidl, is dert_]ermmed equal one. Note that a firm must own at least 1% of a
through cross-validation. The term captures the demo- rngram service's stock to be classified as an owner.

graphic characteristics of a program service’s audience, mally, we specify the ownership effagt; as follows®
the program service’s format and content (to the extent these '

remain constant over time). Fixed-effects and first-differ- o

ence estimators can control for the unobservable effects,, — > 0ol k€ S, (9)
embodied inay. Consider, finally, the termw,. Table 3 o—1

shows that a number of the program services are commonly
owned. For example, Viacom owns part of Lifetime and althereo indexes ownersQ is the total number of different
of MTV, Nickelodeon, and VH-1. Advertising rates for thes®wners, 6, is an owner-cross-time fixed effect to be
program services may be related: this would be the casedtimated,l|-] is an indicator function, an&, is the set of
advertising on the four program services is bundled, or gfogram services in whicb has at least a 1% ownership
Viacom’s management uses a common strategy in negotittare at date
ing with advertisers over rates. To the extent that theseWe compute three different estimators of the parameters.
ownership effects are constant across time, they are alre&ilgt, we compute a fixed-effects estimator. Second, we
embodied iny,, and are thus controlled for by fixed-effectcompute a first-difference estimator. Comparing the fixed-
and first-difference estimators. To account for time-varyirgffects and first-difference estimators will allow us to
ownership effects, we include owner-cross-time dummiesdetermine the presence of misspecification. Third, we com-
all specificationg® For example, the owner-cross-timgute an instrumental variables, fixed-effects (IV fixed-
dummy for “Viacom, 1992” equals one for the four prograneffects) estimator. This third estimator instruments for
services mentioned above in which Viacom owned stock 81UBS which is possibly endogenous. The instrumental
variables include powers o8YSTEMg the number of

15We omit the dummy if the owner owned only one program service; o
keeping the dummy in this case would be equivalent to dropping t%é/Stems that carry program serviken yeart. We expect

observation. We omit it for one year for all owners to avoid multicolineathat SYSTEM@ is correlated withSUBg; that is, the
ity. We omit it for Cox and for Hendricks since these dummies are linear
combinations of the others. 16 We thank a referee for suggesting this notation.
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TABLE 4.—ESTIMATION RESULTS

One Power oSUBS Two Powers oSUBS Three Powers 08UBS
Fixed First IV Fixed Fixed First IV Fixed Fixed First IV Fixed
Variable Effects Difference Effects Effects Difference Effects Effects Difference Effects
SUBS 1.08 0.08 1.03 —-1.02 —-1.70 —0.80 2.09 0.30 3.32
(0.17) (0.41) (0.20) (0.55) (0.67) (0.64) (1.14) (1.69) (1.81)
SUBS — — — 2.92 2.88 2.63 -8.42 —3.64 -13.37
(X10%) 0.72) (0.90) (0.88) (3.76) (5.17) (6.65)
SUBS — — — — — — 1.20 0.69 1.80
(X10%) (0.40) (0.54) (0.70)
EXPS 0.63 0.44 0.64 0.53 0.40 0.54 0.47 0.40 0.40
(0.05) (0.06) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.08)
N 158 137 158 158 137 158 158 137 158
AdjustedR? 0.863 0.491 — 0.887 0.566 — 0.899 0.571 —

Notes: Time dummies and owner-cross-time dummies included in all specifications. Standard errors shown in parentheses below coefficieRbestientésxed-Effects specification, the instrumentsSaBS
include powers o8YSTEM®p to the sixth.

number of subscribers a service has is directly affected fmy observatiorkt. The series estimator was calculated for
the number of systems that carry the service. On the otlimth the fixed-effects and the 1V fixed-effects specifications.
hand, we maintain tha&8YSTEMg does not directly affect With both, the criterion was minimized by a third-order
ADRE\; that is, advertising revenue should only depend golynomial inSUBS Figure 4 provides a graphical illustra-
the number of final subscribers, independent of the distribimn of the results from the series estimation. The quadratic
tion of these subscribers across systems. curve is globally convex for both estimators. The cubic

Estimation results for the first three powers3iBSare curve, which minimizes the criterion function, has an
summarized in table 4. Comparing the fixed-effects aimoverse S-shape: concave for low values $BS and
first-difference estimates, the point estimates for firstonvex for high values. Intuitively, since the theory devel-
difference estimator are smaller than those of the fixedped in the previous section identifies the sign of the
effects estimator for all but one coefficient. A bias towartlargaining effect with curvature of the surplus function at
zero for the first difference is suggestive of correlatiothe margin, the relevant portion of the estimated advertising
between the regressor and the error term (Hausmanrévenue function is that for high values $1JBS The fact
Griliches, 1986). Further, the fixed-effects and firsthat this portion is convex suggests that mergers between
difference estimates are significantly different from eadable operators would have a negative bargaining effect.
other as indicated by a Hausman t&sEable 4 also presents  Our formal tests of the preceding claims are discussed
the IV fixed-effects estimates. Much of the variation imvith the aid of figure 5. Figure 5 isolates the cubic
SUBSIs captured by the first-stage regressiorSafBSon  specification for the fixed-effects and IV fixed-effects estima-
the instruments: the adjust&d for the first-stage regressiontors and presents a confidence sleeve around the curves. For
with SUBSIs 0.879, forSUBS is 0.917, and foilSUBS is each value ofSUBS the predicted value of advertising
0.898. In all specifications, the owner-cross-time dummiesvenue lies within the sleeve with 95% confidence. Given
are jointly significant at the 5% levé#. the estimated form of the advertising revenue function,

A series estimator for the functidnin equation (7) was L R R
derived by allowing the order of polynomials BUBSto f(SUBSB) = B,;SUBS+ B,SUBS + B;SUBS, (20)
increase until a criterion function was minimized. The
criterion function which we adopt is a sum of squaredhe curvature off can be computed from the second

adjusted residuals: derivative
K & o 28, + 63,SUBS
> XK X) Kl ? asupg  2he T s
k=1 t=Tk

Note that the curvature of the estimatieid not global but
whereg, is the estimated residual from equation (X)s the depends on the magnitude®f/BS For each value cs8UBS
matrix of regressors, an¥ is the row vector of regressorswe test the null hypothesis of no curvature

17 For the regression with one power®UBS the Hausman test statistic FGi
for equality between the fixed effects and first difference parameter H, : =
estimates (distributegf, under the null) is 58.2, significant at the 1% level. dSUBS
Hausman tests for the regressions involving higher powerSWBS
rejected parameter equality with equal significance. versus the two-sided alternative. We perform a Wald test,

180ne interesting finding is that the Turner ownership dummy is . . . . _
significantly negative at the beginning of the sample period but beconfeguivalent to testing a |If_1€ar restriction on the coefficights
significantly positive by the end of the sample period. The null could not be rejected at the 5% level for the values
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FIGURE 4.—SERIES ESTIMATION OF ADVERTISING REVENUE FUNCTION

FIGURE 5.—CuBIC ADVERTISING REVENUE FUNCTION WiTH CONFIDENCE SLEEVE
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of SUBSIn the region of figure 5 between the dotted linesvhere the3 argument of has been suppressed. Note that the
The second derivative was significantly negative in thterms besidetin equation (7) cancel out. Substituting from
region labelled “concave” and significantly positive in theequation (10) fof and summing ovek, it can be shown that
region labelled “convex.” The mean GUBSIn the data set gpis proportional to
(32.4 million) and the median (32.5 million) both lie in the
convex region, implying that the surplus function is signifi-
cantly convex for the average program service.

As a direct test of the hypothesis that the bargaining effect

—(2Bo+ 6BsSUBS + 3Bs(th + ), (11)

of buyer merger is negative, we compute an estinBiepf where

the theoretical bargaining terBP, using our data. That is,

we substitute the estimated cubic advertising-revenue func- 1 K

tion in the formula forBP from equation (4). Although the  SUBS=— », SUBS.
theoretical model has one supplier, in cable there are many K

suppliers of program services. Thus, the bargaining effects

BPk for individual program services must be summed t®he expression in equation (11) has a simple interpretation.
produce an estimate of the total bargaining eﬁ‘éj\? = The first term is the second derivative fofvaluated at the
K, gl‘gk_ Let ¢, and g, be the number of subscribers fofmean of subscribers. This has been shown to be significantly

cable operators 1 and 2. Upon substituting equation (7) ifi§92tive. The second term is increasing in the size of the
equation (4) and rearranging merged cable operator (true sine> 0). For very small

cable operators, the second term will be negligible; since we
have shown the first term is significantly negatii®, will

be significantly negative. If the cable operators are large
enough, the second term may swamp the first and their

BP, = f(SUBS — ) + f(SUBS — ap)
— f(SUBR)— f(SUBR — 01 — Ov),
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merger may have a positive bargaining effect. In graphidabn, and thus a convex advertising-revenue functfoA.
terms (refer to figure 5), the cable operators may be so laggrcond explanation relies on the existence of scale econo-
that subtracting their joint size from the size of the averagmies for advertising agencies. For example, there may be
program service puts them in the concave region. fixed costs of producing television commercials; the larger
In fact, even for the largest cable operators, equation (1)s fixed cost, the greater the net benefit per subscriber from
is significantly negative. We evaluate (11) using 1991 dagalvertising on a large scale. Alternatively, advertising agen-
for o, @, and SUBSand using the largest two cablecies that are able to deal with a few large media outlets may
operators for, and ,.1° With the fixed-effects estimator,economize on transactions costsEmpirically, Silk and
equation (11) equals 0.084 with a standard error of 0.016Berndt (1993) find highly significant scale economies for
with the IV fixed-effects estimator, equation (11) equaRdvertising agencies, especially those involved in national
—0.108 with a standard error of 0.029. In both casetglevision advertising. Athird explanation relies on competi-
equation (11) is significantly negative at the 1% level. Fon among advertisers who produce substitute products. In
cable operators smaller than the largest 8B, would be equilibrium in Villas-Boas’s (1993) model, competing firms

even more negative. It is possible to calculate the size of fhagage _|I[1hpulse a'dv?ru?ngt.out of phffasedwn? c';ompetlto.rs’
cable operators necessary for the bargaining effect to [pgses. The marginal eiectiveness of advertising remains

positive: using the fixed-effects estimator, the cable opel!?igh even athigh advertising levels because rivals’advertis-
tors would need to serve over 39.1 million subscribel29 levels are low. Villas-Boas’s empirical results confirm

jointly (36.3 million using the IV fixed-effects estimator). e prevalence of pulse advertising in eight of nine different

This is well over twice the combined size of the largest tvv%rOdUCt categories.
cable operators in 1991.

The general finding of convexity is striking because it
appears to contradict the empirical result found in various The conventional wisdom—that larger buyers pay lower
articles in the marketing literature that consumers’ respongkces to sellers—motivates our study of the effects of buyer
to advertising is concave in the level of advertising expendiize on the bargaining process. Our theoretical model
tures (Simon & Arndt, 1980). The contradiction disappeaisvolves a seller with market power (the upstream firm) and
upon further consideration. First, the marketing literatur@any buyers (the downstream firms, assumed to be monopo-
focuses on the frequency of ads rather than the extent of tisés in their respective markets). The seller simultaneously
population covered, as we do in the present paper. Furtherbaggains with each buyer, and each outcome is characterized
argued by Mahajan and Muller (1986), even if the advertisingy the Nash bargaining solution. The analysis focuses on the
response function were convex, it would be difficult t@quilibrium downstream structure, allowing buyers to merge
uncover this fact using consumer-level data due to pulg&nd thus alter their size) prior to negotiations with the seller.
advertising: by alternating between low and high advertising\We decompose the effect of buyer merger into three
levels, advertisers can effectively linearize any conveé@tegories: downstream efficiencies, upstream efficiencies,
portion of the response function. In addition, the marketir@d bargaining effects.
literature is not unamimous on the concavity finding. For
example, Kanetkar et al. (1986) find that high levels of ® Merger may alter buyers’ efficiency for the usual
advertising exposure tend to decrease consumers’ price reasons. \We _ShOW that efﬁmenpy—mprovmg mergers
sensitivity even if substitute products are being advertised. may actually increase the merging buyers’ payment to

Three possible explanations for the convexity of the  the seller because the seller appropriates some of the
advertising-revenue function can be gleaned from the mar- ~ buyers’ increased surplus through the bargaining
keting literature. Afirst explanation relies on the existence of =~ Process. , o
the word-of-mouth effects of advertising: i.e., some consum- ® A merger that makes the merging buyers more efficient
ers may learn about a product’s existence or attributes May increase the quantity purchased from the seller. An
indirectly through others who were previously exposed to ncrease in the quantity purchased from the seller may
advertising. Bass's (1969) model, which incorporates word-  &ff€ct its marginal surplus, an effect labelepstream
of-mouth effects, shows that the rate of adoption of a durable efficiencyWe show that buyer mergers with a positive
by consumers may be increasing in the number of consum- UPstream-efiiciency effect may reduce the merging
ers who have adopted. Applied to the case of advertising, PUYers’paymentto the seller.

this would imply a convex advertising-effectiveness func- ® Merger may also a[tey buyers’ bargaining outcome, in
the absence of efficiency effects, depending on the

V. Conclusion

19 Data on the size distribution of cable operators in 1991 was taken from® Bass’s (1969) model produces an S-shaped function for adoption rates,
The Cable TV Financial Databool991). We combined operators thatinitially convex and eventually concave. It is plausible that cable advertis-
were determined from previous work (Chipty, 1995) to be subsidiaries ofr@y is used for products on the convex portion of their adoption curves, i.e.,
common owner. The largest cable operator in 1991 was TCI, at 1&3rly in their product life-cycle. See Bass et al. (1994) for an extension of
million subscribers, followed by Time Warner, with 6.6 millioBUBS the basic model to account for price and advertising effects.
equals 43.2 million in 1991. 21\We thank a referee for providing this explanation.
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shape of the seller’s gross surplus function (gross Bfooks, Douglas R., “Buyer Concentration: A Forgotten Element in

) ; Market Structure Models,”Industrial Organization Reviewl
buyers’ payments). Unmerged buyers negotiate over (1973), 151163,

their marginal contribution to seller surplus, but mergeg\;,zeil, Robert D., Bradiey T. Gale, and Ralph G. M. Sultan, “Market
buyers negotiate over the average of their combined Share—A Key to Profitability,” Harvard Business Review3
contributions to seller surplus. It follows that rm:}rgejl-'he Cé\z)allg%ﬁyaiggg?;ré;?gsg&%?a}ﬁ)g CA: Paul Kagan Associates
enhances buyers’ bargaining position if the seller’'s Inc., 1991). T g '
gross surplus function is concave in total quantity anchblevisionyarious issues.

not if it is convex. Other forms for the function mayChipty, Tasneem, “Horizontal Integration for Bargaining Power: Evidence

: ; from the Cable Television IndustryJournal of Economics and
lead to mixed downstream industry structures. Management Strategy(Summer 1995), 375-397.

. . .. . “Vertical Integration, Market Foreclosure, and Consumer Welfare:
We provide direct empirical evidence on the effect of  an Empirical Investigation,” mimeograph, Ohio State University

buyer merger on the bargaining process, using panel data (1997).

from the cable-television industry. The robust result emerSl_evenger, Thomas C., and _Gerald R. Campbell, “Vertical Organization: A
ing f b f diff t ificati is that th Neglected Element in Market Structure-Performance Models,”
INg from a number or drerent specmcatons Isthat tn€ gross  hqystrial Organization Review (1977), 60—66.

surplus function for a program service supplier is convex Tox, Meg, “Booksellers Say Five Publishers Play Favorita§/dll Street
the relevant region. This finding implies that merger worsens ~ Journal(May 27, 1994), B1.

) . " The Economics of Basic Cable Networi@armel, CA: Paul Kagan
rather than enhances buyers’ bargaining position. In othe¥ Associates, Inc.. 1993).
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APPENDIX A: APPENDIX B: S-SHAPED SURPLUS FUNCTION

EFFICIENCY EFFECTS OF BUYER MERGER
AssumeV(Q) is S-shaped, and I€P-°- be the point of inflection. Suppose

As has been modeled formally by Grossman and Hart (1986), horizontaft there are no efficiency effects of merger, so @at= Q™ = Q*. Suppose
merger may increase or decrease buyers’ productive efficiency. DiELIs)ay further that, prior to a merger stage, buyers are atomisticgf.& infinitesimal.
be nonzero. Indirect evidence on the magnitud®Bfcan be obtained from Let!®be the index set for the continuum of buyers, so
analyzing the effect of buyer merger on final-good prices v, 0,) denote
the gross surplus function of buyers 1 and 2 if they are merged, as distinct from fs qs=Q*.
gross surplus functiong;(q;) andv3(qp) if they are separate. Suppose that !
buyer merger has no effect on the gross surplus functions of the downstregm .
firms: i.e. uppose that, in a merger stage, buyers can freely form larger buyers of
sizeq",i =1, ...,n. Itturns out that the downstream market structure that
maximizes the share of the surplus accruing to the buyers, called the
optimal buyer configurationcan be characterized by the following
proposition:

VT2 (Qu 02) = vi(Gy) + V3(q)-

In view of the objective functions determining’ andg;, it is immediate
thatqy,, = g5 + g3 andq" = g’ fori = 3, ... ,n, implying that final-good Proposition 4 Suppose that {Q) is S-shaped, that initially infinitesimal
price is unaffected by merger. Consequently, if buyer merger affects theyers can merge to form discrete-sized buyers and that these mergers only
final-good price, then merger must change the downstream gross surplage bargaining effects. In the optimal buyer configuratioifQv— g) =
functions; and so the efficiency effeddE and UE will be (generically) v/ (Q — g™ for alli, j. Further, g + ¢ > Q* — Qo for all i j.

nonzero.

Under plausible conditions outlined in the subsequent discussion, theProof
direction of the effect of merger on the merging buyers’ output of the final_"y " "~
good can serve as a proxy for the sigrbdE + UE: if merger increases the '
output of buyers 1 and 2, thédE + UE > 0; otherwise DE + UE < 0. n
Suppose that the effect of merger on the gross surplus of buyers 1 and 2 ca N * _
be parameterized hy € R: Z V@) = V@Q* ~ a)]

The optimal buyer configuration involves the choicegpfor
...,nto maximize

vi(an) +vi(g) a=of subject to3,q = Q*andq = 0 fori = 1,...,n. The associated
Vis2(Oy, G, @) = VI (et ) R Lagrangian is
1+2\M1 2. -

n n n
where, without loss of generality™ > «S With this parametrization, _ X x _ x _ 1 .
merger enhances downstream efficiencif, /oo > 0. The increment to L ; V@) = V(Q @] + 1@ .21 G ,21 HGi-
total surplus provided by buyers 1 and 2, depending on whether they are

merged, can be written as The first-order necessary conditions are

Viro (O, G @) + V(Qﬁ,z](a) + gt o) — V(Q?l,Z](Oi)): (12) VI(Q*—ag)=N+K
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fori = 1,...,n. The complementary slackness conditions, g 0,i = concave; applying the results from Proposition 2, these buyer can increase
1,...,n, imply that their surplus by merging.
Using Proposition 4, the optimal buyer configuration can be computed
V(Q* —q) = V'(Q* — q) in particular examples. Consider an example in which
fori, j such that, g > 0. V(Q) = Q% + 0.089Q° — 0.033*

Suppose there existj such thaig, + g < Q* — QPoi. SinceV(Q) is
concave in the relevant region. Proposition 2 implies BRat- 0. Since, in  and in whichQ* = 5. It can be shown that Proposition 4 rules out all
addition, we have assumed there are no other effects of merger besiddgstry configurations except for three: a single firm of size 5, two firms
bargaining effects, buyersindj would gain from merger; so the propose(pf size 5/2, and three firms of size 5/3. For example, to see that the two-firm
configuration cannot be the optimal configuration of buye®.E.D. industry configuration must involve firms of size 5/2, note Proposition 4

implies that buyer sizeg, andg, must solveV'(5 — q,) = V'(5 — g,) and

The first result implies that buyers provide the same marginal contribg; + g, = 5, simultaneously. The calculations for configurations involving
tion to the supplier’s gross surplus in the optimal buyer configuration. Thore than two buyers is left to the reader. Finally, it can easily be
second result implies that buyers cannot be too small in the optimal buyeilculated that the configuration with two firms of equal size provides the
configuration. If buyers are small enough, the portion W) that buyers with more surplus than either the single- or three-firm configura-
determines their marginal contribution to the supplier’s gross surplustiens.



