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ABSTRACT 

I{asko\ich (2001) suggests i~ecotniii,: pi\'otnl r l i rough merger worseiis the 

rnergirig buyer's bargaining p o s i t i o n  .Adilov ,+rid Almat&r (2002) show 

tliese r fsul ts  I lo ld o111y i n  tlir c i w  u.hrrr buyer bnrgainilig power IS  LOII- 

stnnt I n  t h i s  papt'r. I rstitiiatr hiirgiiiiiiiig Ipower by nonlinear least squares 

using data from i t t i  exprriiiie~it.il ~ , ' i b l ~  s t o +  conduc tk l  by Bykowsky. Kiwiis- 

tiicii. ;and Slrnrkey (21102). iind r r j r c t  the hvpotlirsis l l i a l  bargaining power 

is coilstant acres biivrrs flL'eii w11e11 cl iani i r l  ~:ap; ic~ty coirstrairits and 'most- 

favored-nation' claitses are i i twn t .  (.I'LL L-IO. L11. L X ,  L 2 j )  

I Introduction 

Economic t,heory does not give n definitive niiswer on how a surplus should. 

or would, be divided among parties to an exchange. In fact. different assump- 

t,ions regarding the division of the surplus from t,rade yield significantly different 
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theoretical conclusions. Such is the c a e  in the cable industry. 

Chipty and Snyder (1999) demonstrate that when the bargaining surplus is 

divided equally among parties, the changr in bargaining position for a merged 

firm is solely determined by the shape of the value function. They est,iniate thr  

value function to be convex for the entire table industry; hence. merger worsens 

the merged firm's lnrgaiuing position Chipty and Snyder a r ~ i i e  that observcd 

loaer per customer transfer prices froiii lalger buyers are di ie  tu cost efficieiicirs 

arid not because of greater barKiiining power on t h e  part of Inrgrr briyers. 

R;tikovicli (2001) extends t j w  Cliipty dud Siiytlcr (1999) model to inclutlc 

pivotit1 buyers. Pivotal buyers arc large buycrs \\,hose miitriblition is necessary 

i n  ordcr for scllers to recover their costs. In tht. moilel. Raskovich sho\vs that.  

under ij 50-50 split. becoming pivotal \vorsens the merged firm's barguining 

positioii. 'The intuition behind this wsiilt (:;in Iw expl;iined by t,he solution to 

thc "streetlight" public good provisioii prolilem: srnnllcr buyers free ride on 

larger buyers' coutribut,ions. 

.4dilov and Alexander (2002) gt.neiralize Rnskovich's (2001) model to allow 

for any split of the surplus ainotig p;irtics. A d i h  and Alexander show that 

Raskovich's pivotal buyer resnlt onlv holds as  long as the split, is constant, for 

all firins. Howevcr. w1if-11 bargainiiq power differs a u o s  firms. Adilov and 

Alexander show t h t  the use of the valne function for evaluating merger effects 

can he misleading. and that pivotal tirnis can improve their bargaining position. 

sometimes at the expense of other smaller (pivotal) buyers. Clearly, whether 

bargaining power is constant across buyers is an important empirical question 

Bykowsky et al. (2002) conducted experirnr~ntal studies of the cable indust,ry 



to evaluate the effects of merger. They concluded that, only under MFN status or 

clianitel capacity constraints will larger firms systematically gain gTeater benefits 

from trade. The purpose of this paper is to determine whether baraairiirifi 

power is the same across firms under the pivotal mechanism - in the absence of 

channel capacity lirnitations and MFY provisions - risirig the Bykowsky et.al. 

cxperiinental data. 

The paper is organized as follows. First. I p r rwnt  a theoretical rriodcl of 

transfer price determittatiori wi th  as\'innirtri(' har:,aiiimg power and pivotal 

Imiyers. Nest. I dihcuss the B y l i o ~ s k ~  et i l l .  (2002) d a t a  ani1 the econotnet- 

ric rrctiniques used to estimate 1xir;;iiiiirig puwi'r. In thr priiriltimate sectioii. 1 

present, mid discuss the rcsults of estiln,+tion. f i i ial ly.  I riiake somr: coiicludin:, 

remarks 

I1 Equilibrium Transfer Prices with Pivotal Buyers 

tion, following the model of .4rlilm i l l id  Alrxaiider (?002). I define the 

transfer prices faced by pivot;il imd troii-pivotal biiycrs. and define the equilib- 

r i um uirder a pivot,al mechntiism wit 11 varialilr hrgaiiiing powcr among buyers. 

I a s u m e  that there are I buycrs and A' wl lPr~.  Srllers are indepeiidcnt iii 

t he  selrsc t,hat transactions with our seller (10 riot nf f rc t  any- hiiyer's behavior 

wi th  respect to any other seller. This is i i  s t : d a r d  iwsritnption for all of the 

models discussed i n  the previous sect inn I assume that the i f h  buyer's s ~ ~ r p l ~ i s  

is given by u, = ( ~ ~ : q - ~ ) .  while the supplier's gross surplus equals V ( Q ) .  whrre 

Q = E,=, qt is tlie total quantity purchased from tile supplier. Specifically. 

v(0)  = A(Q) - C(Q), where A ( Q )  = imcillary rcwi lw,  and C(Q) total cost. 

I 
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For the cable industry A(Q)  represents advertising revenue and C ( Q )  represerits 

the cost of programming, which is usually fixed. The supplier will produce iff 

Let: 

where 1 assume there exists a q; that nia?timizes joitit surplus (the surplus from 

t,rade h a s  to hr positive at  the optinla1 qwiiitity for ;uiy buyer. Le. r’,+V-C_, > 

0 for all I )  Buycr i is pivotal if the scllcr ~ i n i i o ~  cnvcr it’s costs wit,hout buyer 

1 .  arid therefore hirs to concludP an ngrwniri i t  xvitli h u w r  7 iii order to produce. 

Formally, buyer i is pivotd iff: 

and 

wherr ~ ~ ( 0 .  q + % )  = 0. C_,  may vary across buyers. 

Based on the pivotal tnechanism: tlie transfer price for a nowpivotal buyer 

= (v, - (V - L ’ L ) ) [ l  - (k,) - (I ~ \ L g )  which can be written as: is @en by 

The transfer price for a pivotal buyer (noting tha t  for a pivotal buyer E. T’+ I #  

V-, < 0) can be written as T,  = i7:2 +(XI+,?;  + V ) ] ( l  - a,) - 1; - x , + T 3 :  or 

as: 

T, = % ( I  - 0,)  ~ c r , ( C T ,  + ”) ( 6 )  
J + ,  
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Definition 1: Define theequilihrium in quantities to be purchased (q ; :q ; .  ..., q;) 

and transfer prices (TI:  .... T,) such that the following hold simultaneously for 

all 2 :  

Under these conditions. prodriction is efficient and thrre exists a11 rquiiih- 

riuiii that satisfies thr  condit,ions of Delinitioil One. Howevcr, as shown h?: 

Raskovich (2001): the equilibriinn rnay r i o t  br uniqi~c.  even under 50-50 split. 

\Vhile the existence of multiple qnilibrin does not pose a theoretical problem. 

in t,hc next section rnet,horls for avoiding rstiinatioii problems in the context of 

nrultiplr equilibria will be disciissed 
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111 Data and Estimation 

A Data 

Bykowsky e t  al. (2002) conducted a n  rvperiniental stndy t,o evaluate the effects 

of merger rnider different cconomic scttings (capacity constraints. MFS clause?;. 

etc.). In \\-hat follows. I use data  from the no capacity constraint. no 31FK 

treatnirnt.  witti five; hu>,rrs and foul st*llers. Y~IICE t,liis sctt,iiig most prrcisely 

parallels the tlieoreticd uiortel froin t lw p r e ~ i n ~ i b  sectioil.' B y k o w k y  et n l .  

refcr t o  rhis c a r  a i  the  low conwritrittioll. I I ~  IIFS. [io capacity coiistraint 

trc;itment,. In thest, experilneuts. litiwrs iind srllrrs contlrictcti eight roriiids 

of t,rndes. Each biiyer kneu its I ) ~ . I I  sizc aiirl valuation. but not the se1ler.s 

v;iluatioii. Eircli seller knew its m v i i  valuation but not, the huycrs. valuations. 

The price w a  negotiated by sr~hrriittir~g btly and sell orders a t  a specific price 

with n specific seller or briyrr. Both scllers and biiyers could change t,lieir orders 

until t,hc hid at:cept,cd hy tiir iiegcitiatin; party. 111 accordance with cable 

indiistry practices, the negotiated prier,,< w r c  orily known to the parties directly 

involved in the negotiation. Tlic data froin thr experiments includes the transfer 

prices, bnyers and  sellers valuations. and  thc  fixed costs of producers. There 

are  1.53 ollservations, ignoring scveii trades for which patties could not reach an 

agreement during the allot,ted tiirir period 

I xritlIer cllrlllncI rapacity Constrmnts. not 51FN ~1aiibt.b g i x  L / I P  desired level of control since buyrrs and sdk r s  wil l  

directly affect l l i e  transfer prices. and  no1 strictly or exclus~~el,! v ia  the pivotal mechanism. 



B 

otal Buyers 

Empirical Model of Transfer Price Determination with Piv- 

Actual transfer prices may differ from theoretically predicted transfer priccs for 

several reaons .  For the data from the Bykowsky et al. (?002) experimentid 

study. the  deviations may come froin urlci:rt;iinty concerriing seller costs ( h u p r  

benefits). transiers froiri other huyers. 01 xmie  ran(liim factors. Since liriycrs 

d o  iiot kriow seller costs and tr;iiisfrr prices t o  I>t> paid by other 1Juycrs: they 

form a11 expectation conceriiiiip, ttirir p i ~ o t ; i l - ~ i e ~ s  to program ~irnriuctioii. 111 

the act,iial cable industry. buycrs f i m i i  tlieir espcctatiorrs b ~ ~ e c l  oii previous 

trxnsactions. market research. and sigiials froin d l r r s  and other buyers. Even 

i f  the buyer docs not know tlir trimsfer lirirrs Srorii other buyers. thr seller is 

Suurcd to riegotiatc touglier with pivotal buwrs to  cover it,s costs. hloreover. 

large hriyers know that  they iirr large and therefore likcly to he pivotal. Thus. 

thc pivotal mechauism will likely ;iffect the transfer price i n  some fadlion. For 

b u y  2 hcirig pivotal for seller 1. rrqiiii-cs: 

b(Q-, )  + q.] i 0 * I . i ( Q )  ~ L,;(Qt) A c T k J  < 0 (11) 
I f 1  J +  

I xssume buyer 1 bclieves i t  i s  pivotal if Li(Q)-LL(Qz)+x,+> Tk.,+u,.k < 0, 

wherr u,,k is normally distributcd Lvith I I I C ~ I I  0 and x,ari;ince 0'. The magnitude 

of 2 (the parameter to be estimated by the inoilel) indicates the accuracy of the 

0 ) 
prediction. The probability (if buyer I bring pivotal is 4( i'i i Q 8  1 - cz iQ)-1, d ,  Tk,j 

w k c : ~  @(.I is a d f .  for a normal distribution with mean zero and LTariallce 

1 .  Biryer I assrimes that  he is not pivotal for seller k i f  V,(Q) - Vk(Q,) + 
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E,+, T k , ,  + u,,k 2 0. Thus, the probability that buyer i is not pivotal is 

1. bk(P)+c,I .  T k . 3  - v4(Q2) 
ai 0 

If t,he buyer is non-pivotal, the transfer pricc is determined by ( 5 ) .  Howcvsr. 

one might expect the transfer pricc i o  differ from this value due  to f x t o r s  liot 

txkm into consideration by the inodcl. In  particular. oiie inight not expect 

agents to have the same transler prices wery prriorl. The factors that indnrr 

these potential differences are asunieri to be* thr sainr for both t h e  pivotal and 

iion-pi\.otal case. If thc buyer is uoi l-pivotal .  thc translcr price7 is: 

If thr  buyer z is pi\-ot,al. theii t h e  traiisfer pricc is ccl~ial to thr expectcd va111e 

o l  tlie transfer price as drterniiiie(1 11)- equation ( 6 ) .  givrii that the buyer 1 is 

pivotal. plus an error t e r m  

T ; . ~  = E[v, ,k( l  -n , )  - n z (C~,  k l  r i  1 i ~ , . k ) l ~~ . i~~ -~ )+C~~ , ,  +u, . k  < Oj + z , . g  

(13) 
i f 1  J f ,  

Since there are two error terms. thf .  error tertii regarding the buyer's being 

pivotal is restricted. The only conilition lor the srcond crror term is that, r n  

i s  i,i.d with E [ E n j  = 0. Vn.  When tlir h i w r  xssiimrs i t  is pivotal. tlir u , . ~ ' s  

tend to be higher, i e . :  E[uL,J i  is pivotal] > 0. Thus: there is a selection bias in 

transfer prices wlieii the buyer is pivotal. Snte t , hw t ,  equation (13) simplifies t,o 

Z . k  = ~ ( 1 -  0,) - ~ t V k ( Q t )  + f Z , p  ~~ atE[(CJ+,  q . k  + Vk(Q-2)  +u,,k)/u,,k < 

-Vk(Q-t) - E,+, Iljc.,]. Thus: 
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Tote that  onll- the transfer price is seen from tlir raw data. and i t  is riot 

known whether the buyer was assumed to be  pivotal or iioii-pi,~otal during t h e  

transfer price determinittion. Since tlic probability that i: given buyer is pivotal 

for a givrri seller is known, 1 cstimnt,(' the bargainin:, p o w r  from the followin:, 

nonlinrar inodrl: 

T,, = !,(2. T.TITi. T?. /7) + L,, 

or: 

which simplifies to following norilinnnr fimction: 

where T, is the transfer price from the negvtistion between buyer 1 and seller 

1.' Note that d is a durnrny variable that  is q u a i  to 1 if i = j and k = 1, arid 0 

'This iormulaiion allows lor a11 iiti-balanced model. s inc r  UP (Io n o t  requir? all the buyers to conduct successtul trades 

ever). pcriod m d  their IC. no t ime dimension included 



otherwise. 

I assume that  a buyer's bargaining power varies from buyer to buyer. but 

does not change froni seller to seller and from period to p e r i ~ d . ~  There are 

.V = 153 observations. wit,h six parameters to be estimated. The  sellers arc 

indexed by 1, 2 ,  3. 4: while the biiyers are indexed by 5 .  6. 7 ,  8. 9. Finally. a,  

icpresrnts buyer i ' s  bargainin:, p o w r .  

IV Estimation Results 

I hegin I)? estiniat,ing the rest rictrd model that assiiincs bargaining power is 

constant across firm sizc. Clearly. 

rile estimates of both bargaiiiiiig powcr iurd sigma are significant. X:ot,e that 

l~argaining power is rstiinntcd to be O.Gi9A. Thus. C\WI \yithoiit estiinat,ing the 

nnrestricted model it is clear that tlic liy]~othr.sis that lxirgainiilg power is 0.50 

is re,jected at t,he 99% confidence Ic\el. 

T l w c  r i d t i  iirc prescnted in 'rable 1. 

Next. 1 estimate the unrestricted i i i o d c l  where bargainhig power is allon.ed to 

xary across buyers. The nonlincar least sqwirw t.stirnat,ion resulta are presented 

in Table 2 .  .4s can he sem from the table. d l  parameter estimates are significant. 

Notice that for buyer 9. bargaining power is 0.2985. while it is between 0.64 and 

0.75 for all other buyers. X o t e  that the adjiisted R-Squared has increased from 

0.8363 to 0.9210, which suggcsts Vhat the  efficiency gains from unrestricted 

model are high. Finally, I test thr rest,rictrd model versus the unrest,ricted 

model. Specifically: 

'This is a standard xsumpt ion  in  tlir models discussrd in the introduction 



Ho : Restricted Model (bargaining power is constant across buyers) 

Hrq : Unrestricted hlodel (bargaining power is asymmetric). 

( e * ' c * - 4 e ) / 5  
eje/(1s:i-6) - F(5 .153  - 6).~' .  where c i' e t  is the residual 

f m r n  restricted model and ?'e is the residual from unrestricted model. This 

calculation gives t = 14.638 aiid the restricted niodel is rejected at the 99% 

confidence level." 

Under Ho, t 

V Discussion 

Thc question of sy i rnecry  of bargaining power is important in  evaluating a 

mergers cffrct on it mergrd firm's barpi1ting position If bargaining power is 

ronst,ant across firms and  t,hrre is iio pivotal rrieci~aiiisn~ (the Chipty and Sny- 

der cas?). the merged finii's Iialgairiing position will bc solely determined by 

the shape of t,he v;ilue function. IIorcover. when we include the pivotal mech- 

anism. becoming big negativciy affects the merged firm.s bargaining position 

( thr  R.askovich case). Hoivever. thtsr  results hold only for the case of constant, 

bargaining power across firms. Lt..lwn bargaining power increues with firm size, 

becoining pivotal can allot\. thr inrrged firm to improve its bargaining position. 

This iniprnvcmerit in bargaining position tcnds to increase the transfer prices 

from smaller pivotal buyers to sellers. Adilov and Alexander (2002) suggest sev- 

eral reaSons why the merging firm.s bargaining position might increase. These 

'Sw Grpene. page 344. 

'F(i .147) lor the 99% confidence level is :%O'L. Otie can  also test whether all bargatnitig power coefficients are jointly 

q u a l  to the ~ i d w  irom t he  rmtr lcted model. The test statistic t should be dtstribuwd as F ( 5 ,  14i). Thls c i l l c ~ l a t ~ ~ n  gives 

I = 4I.61 and. m r r  Inore, the hypotlirsis is rrjpcted at thr 99% ronfidmcp b e l  
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reasons include (but are not restricted to) informational benefits. ret,ention of 

higher quality bargaining skills, a lower risk aversion coefficient. and a lower 

discounting factor for the merged hrni. 

Nonlinear least squares estimates of bargaining power based on the experi- 

mental data from tlie B!-konsk!, et al. (2002) experjments. suggests that bar- 

gaining power differs considerably iirnong hu?ers even in  t hc  absence of capacity 

constraints or MFS clauses. Bykomsk> 6.1, i d  estimate that \IFS clauses in- 

crt:ase buyer's bargxinirig power .;igiiificantl\-: lion-rrrr. tlicre is ii sigiiticant gtip 

i n  t h e  ecrriiomic Iitrrat,urc cmceriiiiig the n r i ~ r , o e i ~ e  of JJFY ~ I ~ I I S F Y  i n  tlie cii- 

l ~ l c  iiidustry. It appears tliilt zero ~iiwrginal tiistril~ution costs an(l  non-rivalroiis 

provision of television progranniiin:, u e a t r s  i i  unique and rontradict,ory rrwirnii- 

ment for implementiii:, UFY c1;iiisrs. Furthcrniorr. tlierr is uncertainty about 

r h r  payir~ents froni the d ~ l e  n p u a t o r  ro program provider since the paymcnt 

includrs a fixed transfer and : i d r ~ r t i s i n ~  tiirie. Ad~errisiiig revenue makes cii- 

blc operators reveuur Ructuatc co r i s i dc rd~ ly  depcnding on program quality and 

aurlieiice sizes. All thew siiggehr that \lFS (:I;tu.;cs and the shape of the value 

function itre not the only factors that cxplain the lower transfer payments from 

larger buyers. 

The estimation resultk siiggeyr t l i u t  liargaining power is not symmetric across 

firms. even in controllrd experimental env~roiiincnts without MFN clauses or 

chaniiel capacity constraints. I t  follows that there is no r e a o n  to expect that. 

bargaining power is constant in more cninpkr: environments. 
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Table 1:  Restricted Nonlinear LS: Constant Bargaining Power. 

153 - Snuiber of Ohs - 

F ( 2 .  1T51) = 319.48 

.on00 - Prob > F - 

,8089 

,8063 

Root hlSE = 100.682 

Rcs. dcv. = 1813.444 

- R-Squnrrrl - 

Xdj R-Stpired - - 

?b Coef Sttl. Er t P>iti  

n .ti793967 .0128873 52.72 ,000 

Sigma 113.7688 34.Y1816 3.26 ,001 
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Table 2:  Unrestricted Nonlinear LS: Asjmmetric Bargaining Power. 

oij ,7042558 .0lJllY8 18.84 .00(1 

oi6 .6481863 , 0 2 6 0 - 1 ~  24.89 ,000 

oi; .7206213 ,0232192 31.04 .000 

a8 ,7434435 .0135440 54.89 .000 

oig ,2985069 ,0274519 10.89 .000 

Sigma 102.4371 22.03877 4.65 ,001 
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