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Abstract

Vertical merger models are complex systems built on (i) a network of, e.g., up-
stream sellers and downstream retailers (ii) who bargain bilaterally in the presence
of externalities (iii) created by competition between downstream retailers (iv) facing a
consumer demand surface. We simulate the effects of vertical mergers in seven different
models to identify which, and by how much, various assumptions about the nature of
bargaining lead to anticompetitive outcomes. We find, among other things, that:

e Compared to derived demand models, bargaining models increase the scope for
anticompetitive outcomes because they reduce upstream margins which reduces
the benefit of merger, the elimination of double marginalization.

e Nash-in-Nash and Nash-in-Shapley can give opposing predictions about whether
vertical mergers are anticompetitive.

Because the assumptions about the nature of bargaining can predetermine outcomes,
it is critical to ensure that a model captures the significant features of pre-merger
competition, and the loss of such competition following merger. However, this may
be difficult to do because many of the assumptions about bargaining—critically, the
alternatives to agreement—are unobservable.
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1 Introduction

Vertical merger models are built on: (i) a network of, e.g., upstream suppliers and down-
stream retailers; (ii) who bargain bilaterally in the presence of externalities; (iii) created by
competition between downstream retailers; (iv) facing a consumer demand surface. Trying
to understand how such a “complex system” (Wolfram, 2002) works is difficult. Indeed, in
the 2016 AT&T-TimeWarner merger challenge, the first litigated vertical merger case in forty
years, the judge called the government’s model a “Rube Goldberg’ machine”! before ruling
for the defendants. The trial highlighted the uncertainty surrounding such “bargaining com-
petition” i.e. how parties bargain in the presence of externalities created by competition.
It has also motivated (or coincided with) recent academic interest in the topic (Crawford
et al., 2018; Froeb et al., 2019; Rogerson, 2020; Sheu and Taragin, 2017; Yu and Waehrer,
2018). The trial lead to draft vertical merger guidelines by the US agencies (DOJ and FTC,
2020), after hearings that included seventy-four written comments from leading academics
and practitioners (FTC, 2020).

Direct observation about how to characterize bargaining competition is difficult because
the alternatives to agreement that determine the terms of agreement (Nash, 1950) are typi-
cally not observed. Even when we can observe them, Friedman (1953) reminds us that the
important point is not whether the assumptions are descriptively realistic, for they never
are, but “sufficiently good approximations for the purpose in hand.”

Our purpose is vertical merger and to determine how well the assumptions work, we
first have to understand what they do. In particular, we want to know how assumptions
about (i) how parties bargain, (take-it-or-leave-it, Nash-in-Nash, or Nash-in-Shapley) and,
(ii) over what (linear prices, two-part prices, or quantity), affect merger outcomes. We want
to determine which assumptions matters, why they matter, but most importantly “how
much” they matter so that we can answer the difficult question of model selection, “in a
given or situation, which assumptions best capture the significant features of competition,
and the loss of such competition following merger?” (Werden et al., 2004).

It is well-established that take-it-or-leave-it bargaining in the “derived demand” model,
the oligopoly successor to the successive-monopoly model (Church, 2008), leads to price
above that of monopoly (O'Brien and Shaffer, 1992; Moresi et al., 2007). As a consequence,
the elimination of double marginalization (EDM) is big, which means that the scope for
anticompetitive vertical mergers is small. In contrast, Bargaining models that split the
gains from trade reduce the size of EDM typically increase the scope for anticompetitive
outcomes (Sheu and Taragin, 2017).

The popular Nash-equilibrium-in-Nash-bargains (Nash-in-Nash) has the virtue that it
provides easily computable outcomes for complicated bargaining environments which has
made it an empirical “workhorse” (Collard-Wexler et al., 2019). However, this tractability
comes at some cost. Nash-in-Nash outcomes depend on who earns operating profit, a vio-
lation of the Coase Theorem(Froeb et al., 2019; ) and the Nash assumption that all other

l“Kabuki Dances or Rube Goldberg Machines? Vertical Analyses of Media Mergers,” Competition Pol-
icy International (August 17, 2018), at https:// www.competitionpolicyinternational.com/kabuki-dances-or-
rube-goldberg-machines-vertical-analyses-of-media-mergers/ .



bargains are held constant implies a relatively competitive pre-merger equilibrium as par-
ties agree on low wholesale prices to enable their downstream partners to price aggressively
(Rey and Vergé, 2019), i.e. without much concern as to how such agreements may affect
agreements with others. When such “competition” is eliminated by vertical merger, price
can increase significantly (Froeb et al., 2019).

In bargaining models that allow re-negotiation or contingent contracts which recognize
such bargaining externalities, profit is split according to the Shapley value (Stole and Zwiebel,
1996; Inderst and Wey, 2003). In these models, parties bargain over wholesale prices in
anticipation of how a follow-on non-cooperative game determines profit. Non-cooperative
outcomes determine total profit and the profit of various threat points which determine how
profit is split. (de Fontenay and Gans, 2014), Yu and Waehrer (2018) and Froeb et al.
(2020) have used variants of this approach to characterize vertical mergers, sometimes called
“Nash-in-Shapley” or “Nash-in-Nash with Recursive Threat Points.”

This chapter provides a comparison of these two classes of bargaining models. We cali-
brate the models to a single monopoly equilibrium, and then simulate the effects of vertical
mergers in various industry settings. This allows us to attribute the differences in outcomes
to the different assumptions (how parties bargain and over what) of the models, allowing us
to show what matters, why it matters, but also how much it matters.

In all the characterizations, vertical mergers give the merged firm a better outside option,
resulting in a bigger profit share. We show that Nash-in-Shapley and Nash-in-Nash can give
opposing merger predictions, but in the important case of bargaining over linear wholesale
prices, the differences between Nash-in-Shapley and Nash-in-Nash quantitatively shrink be-
cause there is only one instrument (linear wholesale price) to both increase industry profit
and split it up.

2 Vertical Merger Models

In this section, we describe the various elements of vertical merger models: (i) a network of
upstream suppliers and downstream retailers (ii) who bargain bilaterally in the presence of
externalities (iii) created by competition (iv) over consumer demand. We then describe the
seven models and two benchmarks (Competition and Monopoly), which are summarized in
Tables 1, 2 and 3 along with results of the computational experiments.

Network of Bilateral Trading Relationships

We consider two premerger industry structures:

e The 1 x 2 industry structure of one upstream firm, designated A, supplying two down-
stream firms, designated 1 and 2, with downstream firms competing for final consumers.



e The 2 x 1 industry structure by two upstream firms, designated A and B, supplying
one downstream firm, designated 1, with the downstream firm selling two products to
final consumers.

We imagine the upstream firm(s) as producing a product at some cost, agreeing to transfer
product to the downstream firm(s) which have additional costs in selling to final to con-
sumers.

For each industry structure we consider a vertical merger between A and 1. Before
merger, each firm acts to maximize its own final profit. After a merger, the merged firm acts
with respect to the merged firm’s total final profit.

Forms of Agreement

We consider agreements of one of three possible forms: linear (one-part) pricing, assigning a
marginal wholesale price; two-part pricing, specifying a marginal wholesale price and a fixed
fee; and a specified quantity at a fixed price. For one- or two-part pricing, we assume that
marginal wholesale price determines Nash equilibrium consumer prices, and thus product
demands, and that everyone knows demand. For specified quantity, we assume that consumer
prices are set to sell the specified quantities (no waste). For most cases, specifying quantity
is equivalent to two-part pricing. The exception is Nash-in-Nash, which assumes others
agreements are held constant in the alternatives to each agreement, so that the form of
agreement matters.

Bargaining Models: Derived Demand, Nash-in-Nash, Nash-in-Shapley

In order to evaluate agreements between upstream and downstream firms, we need to consider
what happens when agreements fail. We assume that when an upstream firm fails to agree
with a downstream firm, that product is unavailable to the final consumer. For example, if
A and 1 fail to agree, then the product A is not available through retailer 1.

For the two different market structures we consider the following sets of agreements:

o |1 X 2:

— No agreements: {(}}
— A and 1 agree: {Al}
— A and 2 agree: {A2}
— Both agreements: {Al, A2}

e 2 x1:

— No agreements: {(}}
— A and 1 agree: {Al}



— B and 1 agree: {B1}
— Both agreements: {Al, B1}

If no agreements are reached {()} and no products sold, we assume zero profit for all parties.
In the post-merger equilibrium, we assume that the merged parties, e.g., A and 1, are
automatically in agreement, so that the terms of agreement are irrelevant to the profit
calculus of the merged firm.

We consider outcomes of agreements, but not the process of arriving at agreements. In
the Derived Demand model, we imagine that the upstream firm simply dictates terms. For
this specification, we do not consider the two-part pricing because the upstream firm would
set marginal wholesale price to realize a desired downstream price and a fixed fee to extract
all profit from the downstream firm, an unrealistic scenario. Instead we consider only the case
of linear pricing dictated by the upstream firm(s) maximizing their own profit(s), resulting
in the familiar double marginalization.

In other cases, we will assume that each agreement negotiated results from a Nash bar-
gaining solution with respect to the parties’ total profits over some disagreement point.
For two-part pricing, solutions amount to firms maximizing their combined total profit and
setting the fixed fee to split equally all profit over the threat point.

For linear, or one-part pricing, the firm(s) sets marginal wholesale price(s) so as to max-
imize a product of the form (74 — 74)(m — 7)), although it is possible to generalize this to
consider the effect of differing bargaining powers, as in Crawford et al. (2018). For Nash-
in-Nash, we assume the threat point is given by the profits determined in the case when all
other agreements held fixed, e.g., Sheu and Taragin (2017). For Nash-in-Shapley, we assume
the threat point is determined by profits with all other agreements adjusted for the new set

of agreements, each of these determined recursively from cases with fewer agreements, e.g.,
(Froeb et al., 2020; Yu and Waehrer, 2018)

Downstream Demand: Rectangular Logit

In this section we introduce a demand system that can accommodate the various agreements
(threat points) described above that can be reached by the upstream and downstream firms.
We assume that each product sold through each downstream firm is a separate choice in a
(nested) logit demand including a “no purchase” or outside option. For example, in the 1 x 2
case, if both agreements make, {Al, A2}, then consumers face a choice of product from A
sold through 1, denoted AQ@1, or else the same product sold through 2, denoted AQ2; and
similarly in the the 2 x 1 case. When only one agreement is reached, consumers are reduced
to a single option and the demand model is suitably adjusted. We assume a (nested) logit
demand model, so eliminating one product corresponds to a limiting case where the price of
that product goes to infinity. Logit demand makes it a simple matter to determine a change
in consumer surplus between pre- and post-merger outcomes.

When there are a number of simultaneous agreements, understanding how the profit
available in one agreement is affected by the presence of other agreements is critical, as these



reflect the externalities that must be accounted for in bargaining over a given agreement. To
illustrate, we take the example of agreements that allow for competing products to be sold
to consumers. The sales of a product under one agreement will be negatively affected by a
second agreement, whether it is the same product sold through an alternative retailer (the
1x 2 case) or a different product sold through the same retailer (the 2x 1 case). For substitute
products, the other agreement represents a negative externality; and for complements, a
positive one. The nested logit demand system all good are substitutes, which imply negative
externalities caused by downstream product market competition.

Nested Rectangular Logit Demand

In this sub section, we characterize nested logit demand in terms of Kendall’s 7 (rank-order
correlation) instead of the traditional nest strength parameter, # = 1/(1 — 7). For those
familiar with nested logit demand, or uninterested the derivation, skip to the last paragraph
of this subsection to familiarize yourself with the notation.

Suppose there are n inside products, indexed 1 to n, together with an outside, no pur-
chase, alternative indexed as 0. In our two industry structures, n will be at most 2, with
products A@1 and AQ2 in the 1 x 2 case or AQ1 and B@Q1 in the 2 x 1 case. Let p; be
the price of the i-th inside goods, for each i, fixing pyp = 0. Suppose that a consumer sees
these products and prices and chooses one, with some total number of choices per specified
time period, allowing for some scaling. If (Vo,Vy,...,V,) is the n 4+ 1-tuple of values of a
random consumer (nominated in the same units as prices), we suppose that the consumer
will choose alternative ¢ when, for all j # i, V; — p; > V; — p; (ignoring possible ties). Let
X,; = V; — p; be the net value for alternative i, then the total demand for alternative 7 is
¢ = M Pr(X; > Xj,all j # i) where M is the total number of consumer choices (during
some period). The outside quantity gy represents those consumers not choosing any of the
inside products, usually not observable.

It is convenient to take the V; to have marginal distributions that are extreme value
with the same scale parameter A and various location parameters 7;. Then the marginal
distribution of X; is also extreme value with scale parameter A and location parameters
niT =1n; — p;, that is, with cumulative distribution function

Fi(t) =Pr(X; <t) =exp <— exp <_t _/\773>>

In fact, these distributions are power-related (Froeb et al., 2001). Anticipating the applica-

. . 1/6
tion below, write Fj(t) = (Finax(t))% , for a parameter § > 1, where

t—nt
FmaX(t) = exXp (— exp (—#))

is the extreme value distribution function with scale parameter A\ and location parameter



0l .., where s; = exp(0n] /\)/ exp(nf,.. /\) and i is taken so Yo.si=1,1e,
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A flat logit demand model results if the V; (so X;) are taken as independent, but a more
general model is only slightly more complex. A Gumbel copula combines nicely with power-
related distributed marginals to give a model with V; correlated, and these can be simply
combined in nests of smaller nests of increasing strengths. For our purposes it suffices to
imagine X is independent of X ... X, but take these inside goods as a nest in a nested
logit demand model. The Gumbel copula is the Archimedean copula given by generator
e(t) = (—log(t))0 for parameter 6 > 1 reflecting the strength of the correlation, with = 1
the limiting case of independence. For a nest of n variables, the copula is C(uy, ..., u,;0) =
Yy (We(ur) + ... + Yo(uy)), where 1, ' (t) = exp(—t'/?), That is, C is a joint cumulative
distribution function with uniform marginals and the joint distribution function of the inside
X, is taken to be

Fl..,n(tl, c. 7tn) = PT<X1 < ti,fOI' all i > O)
= C(Fi(t), .-, Fu(ta); 0)
= CV(F11115L)<(751)81/97 .. ’Fmax(tn>sn/6; 0)
1/6

= 5 (Wo(Funax (1)) + -+ Yo Fnax(ta)™ )
= 5 (5106 (Funax (t1)) + - . + 8009 (Faax(tn))) and so

1>

= qp;l((sl 4+ ...+ Sn)we(FmaX(t)))
= Fmax(t>

In general, the distribution of the maximum of n random variables having joint distri-
bution given be the Gumbel copula applied to power-related marginal distributions is also
power-related, and taking this maximum distribution as base distribution the marginal dis-
tributions are Fl,.,(t;)%/? where the s; are shares that sum to unity. Moreover (under mild



conditions),

Ay o (ty, ... t)

t;>t;,
all j #1

0
= —F1...n(t1, - ,tn) dt;
/ti 8ti ti=t;,....tn=t;

Gyeeey

:/t‘(?/)a_ ) (3196 (Funax(ti)) + - - - + 8000 (Finax(t:)))
ﬂ%( max( ))Frlnax( ) dti
=5 [ G0 Pt

Pr(X; > X;,all 0 < j # i) =

so the s; reflect the probability that X; is the maximum of X;,..., X,,. In fact, the distri-
bution of the maximum of Xi,..., X, is independent of the identity X; that realizes that

maximum.

1

Si

1
N S_z t>t;>t;, dFy ot ... tn)
all 5 ;éz
1
) max \ Vg dtl
Sis i>t; O (w" (Vo (Fimax(ti))))
= Fax(t)

Taking X, independent of the inside X; combines X, with the maximum of the X; in
an outside nest with & = 1. The maximum of all X is thus extreme value distributed with
scale parameter \ and location parameter

T/max all — = A 10g (exp (T) + exp (nriax) )

The probability that X is greater than any other X; is thus

;
o)
77T 11
exp < l'l'laA)( a. >
nt
exp (7)
:
exp < ) + exp ("m‘“>

The probability that X; is greater than any X;, j # 4, is the probability that X; is the

o = Pr(Xop > Xj,alli > 0) =




maximum of X;, j > 0, times the probability that the maximum of X;,..., X,, exceeds Xy,

o (52
T :PI'(XZ >X],allj7éz) =S 5~
eXp <nmdAX all)
exp (")

n i
exp (7> + exp (%)

:Si-

Adding a constant to all of the n; adjusts ol and njnax a1 Dy the same constant and
hence leaves all of the choice probabilities m; unchanged. We conventionally take ny = 0. The
expected value of the maximum X j , the expected difference between the value of the product
chosen by a random consumer and the price paid for that choice, is not determined without
reference to an actual 7;, but the change in this quantity between two prices represents the
change in consumer surplus in this model.

Sampling from this joint distribution of consumer values is not trivial when 6 > 1. A
method for sampling from the Gumbel copula follows from work of Marshall and Olkin
(1967). Sample V' from the type 1 stable distribution with stability parameter a« = 1/6,
skewness parameter (3 = 1, scale parameter o = cos(m/2/0)? and location parameter y = 0.
Take W; independent uniform [0,1]. Then U; = ¢, (—log(W;)/V) are jointly distributed
with distribution function C(uy,...,u,;6). From there we can take X; = F; '(U;) and
Vi = X, + p;, with V| taken independent extreme value with scale parameter A and location

parameter 7y = 0.

The correlation between variates defined by a copula is not independent of the marginal
distributions but the Kendall rank correlation coefficient 7 are, as they depend on rank
orderings only). For two-particular products, if p is the probability that between two random
consumers the one that values one product more highly is also the one that values the other
product more highly, then 7 = 2p — 1. For the Gumbel copula, 7 = 1 — 1/6 is between 0
(independent) and 1 (in the limit). Put otherwise, for a specified Kendall 7 € [0,1) we may
take # = 1/(1 — 7) as nest parameter.

Summarizing, for a nested logit model with a nest around inside products having 7 €
[0,1), so nest parameter §# = 1/(1 — 7), the demand for an inside product ¢ > 0, and the
total consumer surplus up to a constant, is given by,

exp (72 ) .

S - N — Di
St o do= Mg whereS Zi:l P ()\(1—7))

CS=Mnl  .=MXog(1+S"7)

q; =

where S=quantity share of the inside goods and C'S is consumer surplus.



Benchmarks: Competition and Monopoly

We consider two benchmarks: competition and monopoly.

e Competition

— In the 1 x 2 case, downstream firms acquire product at the upstream firm’s
marginal cost with downstream competition for consumers resulting in Nash equi-
librium pricing.

— In the 2 x 1 case, the two upstream firms compete for final consumers through a
“transparent” downstream sector, with upstream wholesale prices reflected fully
in downstream prices. (Froeb et al., 2017).

e Monopoly: In both the 1 x 2 and 2 x 1 cases, prices to consumers are set to maximize
the total profit of all firms. When only one of the two products are taken as available
to consumers, we consider for comparison a monopoly for only that product.

In every case, assuming two agreements are reached, we imagine a downstream consumer
demand for two products; in the 1 x 2 case, a choice of the product from A and sold through
1, denoted AQ1, or else the same product sold through 2, denoted AQ2; in the 2 x 1 case,
a choice of the product from A or else the product from B sold through 1 in either case,
denoted AQ1 and B@1 respectively. When only one agreement is reached, consumers are
reduced to a single choice and the demand model is suitably adjusted.

3 Calibration

In this section we explain the calibration of the models discussed in section 2. We fix the
scaling parameter (\), initial prices (paa1, Paa2 in the 1 X 2 setting and paa1, ppa1 in the 2x 1
setting), initial quantities of the inside goods (qaa1, ¢a2 in the 1 X2 setting and g4a1, ¢a in
the 2 x 1 setting) and the nest strength parameter (7). We are ultimately interested in how
the substitutability of the inside goods with the outside good affects the predictions of the
system of models. As such, we exogenously increase the quantity of the outside good, from
10% to 210% of the sum of the inside goods by one percentage point at a time. Because the
higher outside good quantity means that the total market size increases, aggregate elasticity
in the market becomes more elastic. This provides us with a list of parameters: a varying
outside good quantity with corresponding varying market size and aggregate elasticity, each
with the same fixed parameters as stated above.

The above parameters are used to determine the location parameters (n;) of the logit
demand function:

4di Ni — Di
lo = = — log(S
: (zjzl qj) A=) )

10
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ni=pi+A1—7) <log (z:nq%q) + 10g(5)>

o ( % )1/(7—1)
die1 G

Given these set of parameters, we can calibrate the demand model to prices and elasticities
appropriate for the monopolist. We assume in the 1 x 2 and 2 x 1 case that the upstream
firm(s) have zero marginal cost and that the marginal cost of the downstream firm(s) are
inferred from monopoly assuming that the above prices are optimal. Specifically, for two
products with total marginal costs mcg1, mcior2, the monopolist maximizes

with

profit,; = (p1 — Mciot1) @1 + (P2 — MCiot2) 2

so chooses prices satisfying first-order conditions

0 0
0=q + (p1 — mctoﬂ)a—gi + (p2 — mctot2)a_;1)i

oq 0
0=q2+ (p1 — MCtot1) 57— Ops + (p2 mCtOt2)8_;z

a system of two linear equations easily solved for the total marginal costs. For the nested
logit model there are certain simple relations. Substituting the derivative formulas,

0=qi+ (p1 — MCion1) <q1 + q151@> + (P2 — mcior) < 2f/((S))

f(S) f(9)
= —mec s '(5) —mec s '(5)
0=q+ (1 tot1) <Q2 1 (S) ) + (p2 tot2) (Q2 + Q2827 7(S) )

dividing by quantities and subtracting shows p; — mcii1 = pa — M2, 1.€., any difference in
pricing for the monopolist is due to differences in total marginal cost.

The units on prices will not change the results of our calculations, so we may as well take
the quantity weighted average price to be say p = 1. The units on quantity similarly will
not matter, so we may set the total quantity of inside products to say ¢,; = 100. We further
assume that the prices, quantities and marginal cost of the two products are equal (i.e. they
are balanced).

This list of parameters: the initial prices, inside quantities, outside quantities, nest pa-
rameter, aggregate elasticity, scaling parameter and location parameters along with the con-
ventions for p = 1, ¢,y = 100 and marginal costs inferred from monopoly pricing are enough
to calibrate the demand model. These controls determine all of the bargaining model results.

Exogenously varying the outside quantity yields a list of parameters with which we cal-
ibrate the demand model. Since we compute the monopoly equilibrium after each exoge-
nous increase of the outside quantity, some of the initial parameters in the parameter list

11



vary along with the control variable. Specifically, the location parameters, elasticities and
marginal cost. Figure 1 shows how the cross-price- and own-price elasticities relate to a
changing aggregate elasticity. Exogenously increasing the quantity of the outside good to
increase aggregate elasticity causes cross-price- and own-price elasticity to move in opposite
directions. We observe cross-price elasticity decreasing and thus becoming less elastic, and
own-price elasticity increasing becoming more elastic as aggregate elasticity increases. The
increased substitutability of the inside goods with the outside good causes the inside goods
to become less substitutable but also more responsive to a change in its own price.

As a result of the initial prices being fixed, the change in aggregate elasticity also causes a
change in marginal cost. The increased substitutability indicates that profit margins should
decrease, so that this is achieved by an increasing marginal cost. This is clearly observed in
figure 2. For the 1x2 case, figure 2 shows the symmetrical marginal cost for both downstream
firms. In the 2 x 1 setting, figure 2 shows the marginal cost for the only downstream firm. In
both cases, marginal cost approaches the price as the aggregate elasticity increases. Finally,
a flat logit (i.e a nest strength parameter of zero) demand function is assumed for this
calibration.

Figure 1: Calibration of elasticities vs ae Figure 2: Calibration of marginal cost vs ae
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4 Results

We discuss the results of the different models grouped according to the type of bargain-
ing assumed. Competition, monopoly, derived demand (DD) and vertical merger(VMDD)
under derived demand are grouped together since no bargaining is assumed in these mod-
els. Nash-in-Nash (NiN1), Nash-in-Shapley (NiS1) and vertical merger(VM1) under one-
part pricing are grouped together since bargaining in these models is over linear wholesale
prices. Finally, Nash-in-Nash(NiN2), Nash-in-Shapley(NiS2), Nash-in-Nash quantity(NiNQ)
and vertical merger(VM2) under two-part pricing are grouped together since bargaining is
over wholesale price and - fixed fee.

The benefits of working in a 1 x 2 or 2 x 1 bargaining setting is that we only have to
consider the agreement between the vertically integrated- and rival firm post-merger. This

12



renders the NiN and NiS specified threat points equal so that the post-merger equilibrium
of these models show the same results. This enables the analysis of some key differences in
NiN and NiS bargaining that we would otherwise not be able to observe.

A vertical merger (regardless of a 1 x 2 or 2 x 1 setting) leads to two opposing competitive
effects. For the firm that is vertically integrating, elimination of double marginalization takes
place. This procompetitive effect sees the wholesale price charged to the downstream firm
pre-merger, being erased post-merger. For the post-merger rival firm, the anticompetitive
raising of rival’s cost occurs in a 1 x 2 setting. This is when the vertically integrated upstream
firm increases the wholesale price to its now rival. Similarly, in the 2 x 1 setting, reducing of
rival’s revenue occurs when the vertically integrated downstream firm decreases the wholesale
price it pays the upstream rival.

The pro- and anticompetitive effects on wholesale price have obvious implications for
individual prices and quantities. In both a 1 x 2 and 2 x 1 setting, a vertical merger leads
to an increase in the quantity and a decrease in the downstream price of the good of the
vertically integrating firm. Concurrently, it leads to a decrease in quantity and a increase in
the downstream price of the rival firm?.

The simultaneous occurrence of two opposing competitive effects means that we have to
evaluate the system as a whole before we can make a call on the likely merger effects. We
therefore shift the focus to investigate total merger effects which are most easily observed in
the figures for total quantity (figures 3 and 4)®. In the subsections that follow, we discuss
these effects by the assumed bargaining and thus, focus on one panel at a time.

2All of these effects can be observed in the appendix in figures 7(a), 10(a), 7(b), 10(b), 6(c), 6(d), 9(c),
9(d), 6(a), 6(b), 9(a) and 9(b)

3The change in total quantity closely tracks the change in consumer surplus so that welfare effects are
inferred from either of these measures.
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4.1 What do we know: Derived demand merger effects

In the first panel of figures 3 and 4 we show the traditional derived demand model for
a vertical relationship. We also show the competition and monopoly cases as benchmark
models. Along the DD locus, the upstream firm makes a take-it-or-leave-it linear wholesale
price offer to the downstream firm. This contributes to the downstream firm’s total marginal
cost who then marks it up again. As a result, output is way below the monopoly output.

Along the VMDD locus, we have the post vertical merger world. The upstream firm still
makes a take-it-or-leave-it offer to the unintegrated firm, but the downstream equilibrium
is no longer symmetric. The captive downstream manufacturer gains share because the
perceived margin on sales to its product is bigger than the margin on sales to its rival. As
a result, it can decrease the price of its own product, which increases its output but reduces
sales of rivals. The substantial increase in the vertically integrated quantity outweighs the
decrease in rival’s quantity leading to an increase in total output.

The up arrows from the DD to VMDD loci show us what we already know: A vertical
merger in a derived demand setting moves the market closer to monopoly by raising total
quantity which closely tracks the change in consumer surplus. The derived demand model is
then only able to find a procompetitive merger as the elimination of double marginalization
always outweigh the anticompetitive effect (raising of rival’s cost in 1 x 2 setting and reducing
rival’s revenue in a 2 x 1 setting). This is completely in line with the findings of previous
studies as mentioned in the introduction.

Table 1: Derived demand summary: Figures 3 and 4 panel 1

Model: Comment Rules 1 x 2: Results 2 x 1: Results

DD:

Derived Demand mod-  Upstream firm(s) Pre-merger output way below Pre-merger output way below
els generalize the old set wholesale linear monopoly output due to big monopoly output due to big

prices and downstream  double marginalization. double marginalization.
firm(s) play a nonco-

operative game taking

“successive monopoly”
models, by allowing
a more general down-

stream  game, e.g. wholesale prices as

Bertrand or Cournot. given.

VMDD:

The merged firm elimi-  Vertically integrated Post-merger output slightly = Post-merger output slightly
nates double marginal- firm sets a wholesale below monopoly output. below monopoly output.
ization (EDM) and linear price to uninte-

raises  rival’s  cost grated firm, then plays Vertical merger raises out- Vertical merger raises out-

(RRC) or reduces ri-
val’s revenue (RRR) to
unintegrated retailer.

noncooperative  game
with same in down-
stream (or upstream)
market.

put because EDM > RRC.

put because EDM > RRR.

4.2 Linear pricing: One instrument, two conflicting goals

In the second panel of figures 3 and 4 we introduce bargaining over linear prices. Along the
NiN1 and NiS1 loci we assume bargaining over linear wholesale prices of goods. Downstream
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firms subsequently set retail prices in Nash equilibrium. Each bilateral bargain is assumed
to be reached on the basis of a Nash bargaining solution relative to either a NiN1 or NiS1
specified threat point. For the NiN1 model, the threat point for each agreement (the outcome
should an agreement not be reached) is taken to be the continuation of the other agreement at
the same wholesale price. The NiS1 model allows for bilateral contracts that are contingent
on which other agreements are made (renegotiation) and thus the threat point specifies for
an agreement at a new wholesale price that satisfies the Nash bargaining solution for a single
good.

Despite differences in threat points, these two models are almost indistinguishable for
all of the variables of interest. This illustrates the theme of this section: In linear pricing,
there is only one instrument - the wholesale price - to achieve two conflicting goals. Seeing
that in this setting the wholesale price makes out a significant part of the marginal cost of
the downstream firms, it helps determine the downstream prices, quantities and ultimately
profits. In turn, the downstream equilibrium determines the wholesale quantities that the
upstream firm will sell. The wholesale price is thus firstly an instrument that the upstream
firm can use to increase the industry profits. However, concurrently the wholesale price is
also the only instrument with which the upstream firm takes its share of the profit. These
two goals work in opposite directions seeing that a lower wholesale price is better for the
first goal, but a higher wholesale price fits the second goal. These counteracting effect then
diminish the difference in threat points between NiN1 and NiS1 so that we do not observe
any discernible difference between these two models.

Apart from the conflicting goals of the upstream firm, the introduction of bargaining
means that the downstream firms also influence the wholesale prices. Consequently, firms
are able to bargain for a lower wholesale price than the take-it-or-leave-it scenario in a
derived demand setting?. As a result, we observe total quantity being higher than in a
derived demand setting for both industry structures (figures 3 and 4).

The VM1 locus shows the post vertical merger world for both the NiN1 and NiS1 models.
The merged firm negotiates a wholesale price with the now-rival firm in a Nash bargaining
setting. Subsequently, asymmetric retail prices are determined in a Nash equilibrium. Again,
the procompetitive elimination of double marginalization increases output for the vertically
integrated firm. The anticompetitive raising of rival’s cost (1 x 2 setting) or reducing of
rival’s revenue (2 x 1 setting) reduces output for the rival. The relative magnitude of these
effects determine the ultimate predicted effects of a vertical merger.

The linear pricing 1 x 2 setting is the only case in our simulations where the compet-
itiveness of a merger is dependent on the level of aggregate elasticity. It is in cases like
this where the benefit of doing numerical simulations is highlighted as we can ascertain the
relative magnitude of merger effects. We find that following a vertical merger in a low ag-
gregate elasticity setting, total quantity (figure 3) in the market decreases. At low aggregate
elasticity, pre-merger wholesale prices are high. Despite the fact that this results in a signif-
icant elimination of double marginalization post-merger, the vertically integrated firm also
manages to significantly raise its rival’s cost. This latter effect outweighs the procompet-
itive effect and thus yield a welfare-decreasing (anticompetitive) vertical merger. At high

4This can be observed when comparing panel 1 and 2 of figures 7(a) and 7(b) and figures 7(a) and 7(b).
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aggregate elasticity, pre-merger wholesale prices are significantly lower, so that the elim-
ination of double marginalization post-merger is smaller. However, it still outweighs the
smaller increase in the rival’s wholesale price so that the model predicts a welfare-increasing
(procompetitive) vertical merger.

The linear pricing 2 x 1 setting shows a procompetitive merger for all levels of aggregate
elasticity. However, it does relate to the 1 x 2 case in that a merger is more procompetitive
at a higher aggregate elasticity. Compared to the 2 x 1 derived demand merger, a merger is
less procompetitive for every level of aggregate elasticity.

Table 2: Linear pricing summary: Figures 3 and 4 panel 2

Model: Comment

Rules

1 x 2: Results

2 x 1: Results

NiN1:

One instrument (linear
wholesale price) per-
forms two tasks: deter-
mines the size of total
profit and how profit is
split. NiN1 and NiN2
are very close.

Upstream and downstream play-
ers bargain bilaterally over lin-
ear wholesale price, taking other
agreements as fixed.  Threat
point for one agreement are prof-
its in the existing remaining
agreements.

Output above monopoly output
for low aggregate elasticity and
strong nest strength.

Output always below monopoly
output in range of parameters
we consider. Not true in general.

NiS1:
As above, only one
instrument (linear

wholesale price) per-
forms two tasks, but
the alternatives to
agreement change.

Upstream and downstream play-
ers bargain bilaterally over lin-
ear wholesale price, but expect
prices to change if agreements
don’t make. Threat point deter-
mined by re-negotiating remain-
ing agreements.

Output above monopoly output
for low aggregate elasticity and
strong nest strength.

Output always below monopoly
output in range of parameters
we consider. Not true in general.

VM1:
The merged firm elimi-
nates double marginal-
ization.

Vertically integrated firm bar-
gains over linear wholesale prices
to unintegrated firm.

In case with low aggregate
elasticity or with strong nest
strength vertical mergers
have anticompetitive effects
(RRC>EDM). The first factor
results in fewer lost sales to "no
purchase” alternative; the sec-
ond makes it easier to capture
lost sales from the unintegrated
retailer.

Integrated firm profit increases
due to better post-merger threat
point.

Output slightly below monopoly
output in range of parameters
we consider and vertical mergers
always have beneficial effects, as
EDM>RRR. Neither are true
in general.

Integrated firm profit increases
due to better post-merger threat
point.

4.3 Two-part pricing: Threat points matter

In the third panel of all the figures we introduce two-part pricing bargaining. In this set-
ting, we assume bargaining over wholesale prices and fees. In both industry structures and
specifications of bargaining types, parties wish to increase industry profits when negotiating
over the wholesale price so that incentives of bargaining players are aligned. Consider the
1 x 2 setting: downstream firms earn profit
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T, = (pl_mcz_wl)*qz_fuzzlv2

and pay upstream firm(s) w; * ¢; + f; where w; is the marginal wholesale price and f; is a
fixed fee used to ensure an equal profit split over the threat points. The upstream firm earns
profit

4= ((w1 —mear) * 1 + f1) + ((we — mceaz) * g2 + f2)

The mc4; and mcyo are the possibly different upstream marginal costs of supplying goods
to M; and M, respectively. We assume that mcs; = mcyae = 0 for convenience. In a
1 X 2 two-part pricing setting, A and 1 negotiate agreement Al = (wy, fi;) while taking
into consideration agreement A2 and A and 2 negotiate agreement A2 = (ws, f5) taking
into consideration agreement Al. In these negotiations, the assumed status of the other
agreement characterizes the type of bargaining.

In the 2 x 1 setting, we invert the bargaining set up by assuming firm 1 (downstream
monopolist) contracts with A and B (upstream firms) to produce goods for sale by firm 1. As
above, we look at the bargaining between 1 and A who negotiate over contract A1 = (wy, f1)
while taking into consideration agreement B1 and 1 and B negotiate agreement B1 = (ws, fs)
taking into consideration agreement Al. Again, the assumptions we make about the other
agreement characterize either NiN or NiS bargaining.

In a NiN setting, each surplus is maximized independently assuming that the terms of
the other agreement are fixed. In contrast, NiS assumes that the total surplus from both
agreements is maximized and that the effects of the other agreement are accounted for in
computing the surplus from an agreement. From this, it is clear that there are now two
different parameters to achieve two conflicting goals as set out in section 4.2. Thus, there is
an incentive of the pivotal player (the firm involved in both bilateral bargains) to internalize
competition in the opposing market (the upstream market in a 2 x 1 and the downstream
market in a 1 x 2 setting) when determining the wholesale price. This incentive leads to
different outcomes depending on the assumed type of bargaining.

4.3.1 Nash-in-Nash: Bargaining against yourself

In the 1x2 Nash-in-Nash two-part pricing setting, 1 and A negotiate agreement Al = (wy, f1)
by assuming that agreement A2 = (ws, fo) is fixed. To compute equilibrium, we have to
check the conditions under which A and 1 can increase joint profit by reaching a different
agreement. This occurs only if a change leads to an increase in their joint profit.

A(ma+m) = Agy * (p1 —mey) +wa xq2) >0

Note that the wholesale payments cancel each out, as they are revenue to A but costs to 1.

Intuitively, A and 1 try to make themselves better off at the expense of 2. Of course,
when A and 2 negotiate, they try to do the same thing. NiN equilibrium occurs at a point
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Table 3: Two-part pricing summary: Figures 3 and 4 panel 3

Model: Comment Rules 1 x 2: Results 2 x 1: Results
NiN2:
The NiN assumption Upstream and down- Output above monopoly output Pre-merger  output equals
that the other agree- stream players bargain as NiN assumption makes it monopoly  output  because
ment is fixed make the bilaterally over two appear that the single upstream  downstream  monopoly  re-
parties bargain as if part prices, taking firm is bargaining against itself.  tailer internalizes upstream
they don’t know that other agreements as competition.
the bargain they strike fixed. = Threat point Output is above monopoly
in one deal has an ef- for one agreement are output.
fect on the profitability — profits in the existing
of the other. remaining agreements.
NiNQ:
The NiN assumption Upstream and down- Output above monopoly output Pre-merger  output equals
that the other agree- stream players bargain as NiN assumption makes it monopoly  output  because
ment is fixed make the bilaterally over fixed appear that the single upstream  downstream  monopoly  re-
parties bargain as if wholesale price and firm is bargaining against itself.  tailer internalizes upstream
they don’t now that quantity, taking other competition.
the bargain they strike  agreements as fixed. Output is above monopoly
in one deal has an ef- Threat point for one output.
fect on the profitability — agreement are prof-
of the other. its in the existing

remaining agreements.
NiS2:
Parties bargain as if Upstream and down- Output equals monopoly profit.  Pre-merger  output equals
they know that they stream players bargain monopoly  output  because
will get a share of bilaterally over two- downstream  monopoly  re-
any improvement in  part prices, but expect tailer internalizes upstream
profit in grand coali- prices to change if competition.
tion (both agreements agreements don’t
make). They are will- make. Threat point
ing to, e.g., reduce determined by re-
wholesale price if that negotiating remaining
leads to higher total agreements.
profit.
VM2:
The merged firm elimi- Upstream and down- Output above monopoly profit Post-merger output equals
nates double marginal-  stream players bargain  because of what Church (2008) monopoly  output  because

ization, favours its cap-
tive downstream re-
tailer in 1 x 2 case, but
not 1x2 cases.

bilaterally over two-
part prices, but expect

prices to change if
agreements don’t
make. Threat points

determined recursively
by profits in set of
agreements  without
current agreement.

calls ”inefficient contracting,”
i.e., the increased margin on the
integrated product due to EDM
gives the integrated firm an
incentive to increase its sales.

NiN2: Vertical mergers have big
negative effect.

NiNQ: Vertical mergers have
big negative effect.

NiS2:  Vertical mergers small
positive effect.

downstream monopoly retailer
internalizes upstream competi-
tion.
Vertical have no
effect.

Mergers
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when it is no longer profitable for either of the pairs (A, 1) or (A,2) to deviate from the
agreement,

w] = argmax(m4 + )
mci

The fixed fee f; is chosen to split surplus by maximizing the product of the surpluses,

fi = argmax(ma — ) (my — ;).
1

In the case of transferable utility this reduces to

* *
TA— Ty =T — T,

which is exactly why both A and 1 want to maximize m4 + 7 at the previous step. Here
77 =0 but 7% = (wi — me2) * ¢4 + fo with only ¢5 manufactured by 2.

What differentiates NiN from NiS is the suboptimal form of the NiN contracts, as they
would remain fixed even if the other agreement does not make.

In the NiN equilibrium {A1*, A2*}, the suboptimal nature of the contractual form shows
up in joint output above (¢ + ¢5) and joint profit (77 4+ 75) below monopoly levels. NiN
leads the pair (A4, 1) to compete with (A, 2), lowering wholesale prices to maximize (almost)
independent profits in Nash equilibrium, with the dubious consequence that A in the two
negotiations ends up competing with itself.

In the 2 x 1 NiN setting, we now look at the bargaining between 1 and A who negotiate
by assuming that agreement B1=(wy, f3) is fixed, in which 1 pays wy*qs+ f2 to B, depending
on the quantity ¢s that 1 chooses to sell to maximize its final retail profit. In contrast to the
1 x 2 setting, the equilibrium is the joint profit maximizing outcome.

To see this, we have to show that neither firm has an incentive to change wholesale prices
from marginal costs, w; = mc;,7 = A, B. If w; were lower than mcy4, 1’s total operating
profit would increase but the total joint profit m + 74 = (p1 — mca) * q1 + (p2 — mcp) * q2
would decrease as 1 sets retail prices to maximize m; = (p; — wy) * q1 + (pa — meg) * go. This
would result in a price lower than the monopoly price for p;. And similarly, if 1 and A were
to raise w; above mcy4.

We see that the pair (1, A) has no incentive to deviate from the w; = mc4 marginal price,
and likewise (1, B) will not deviate from wy = mcp. The downstream firm 1 takes these
wholesale prices as given and finds the monopoly retail prices and quantities maximizing
joint surplus (= m + fi + f2) given that f; and f, are fixed.

From the above, it is clear that NiN bargaining leads to results that depend on the
industry structure as a result of the wholesale prices being cost-based. This is in line with
the literature reviewed in the introduction. While the pivotal player manages to completely
internalize competition in the opposing market in the 2 x 1 setting, it is unable to do so in the
1 x 2 setting. In the latter, we see the NiN models showing a more competitive outcome than
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the NiS2 model. Moreover, fixing the quantity and total price instead of the wholesale price
and fee, as in the NiNQ model, leads to an outcome even closer to competition. The difference
between NiNQ and NiN2 here is that the joint profit functions for NiN2 for (A, 1) includes
¢2, and (A, 2) includes a term of ¢;. These terms “internalizes” some of the “schizophrenia”
(Collard-Wexler et al., 2019) associated with A bargaining against itself, as the pairs will not
compete as vigorously against each other as in NiNQ, where there is no such dependence.
In NiNQ the joint profit of (A, 1) is not a function of g2, and (A, 2) is not a function of ¢.
This leads to the more intense competition between the pairs.

4.3.2 Nash-in-Shapley: Internalizing competition

When bargaining in NiS, the pivotal player takes full cognizance of the externality that the
other agreement imposes on this bargain. For example, in the 1 x 2 setting, we assert that
firms A and 2 would anticipate the change in conditions if agreement Al fails and set a
(wy, f2) for this contingency, different from the contract when agreement A1l makes. This
changes the threat point in negotiation with 1. Moreover, we assert that firms A and 2 would
anticipate how the split of profits determined by f; would change (through renegotiation) as
they vary wy. This leads to higher wholesale prices signaling the downstream firms to price
at the joint profit maximizing level. Therefore, NiS achieves the joint profit maximizing
outcome.

In the 2 x 1 NiS case, the pair (1, A) anticipates the split in profits 1 will realize with B,
and so will set w; to maximize the total surplus m+ma+7p = q1%(p1—mca)+qo*x(pa—mep).
And (1, B) will maximize the same total surplus. Since 1 will set retail prices to maximize
¢1 % (p1 —w1) 4+ qo* (p2 —ws), both A and B are happy to set w; = meca and wy = mep, leading
to monopoly retail prices, and collect their share of the maximum possible total surplus.

It is not the result of the industry structure, where operating profits are earned or the
marginal cost balance between upstream- and downstream firms that yields the NiS2 model
equal to the monopoly outcome. Rather, it is a direct result of how the model characterizes
bargaining. NiS2 assumes that total surplus from both agreements is maximized and that the
effects of the other agreement are accounted for in the calculation of the surplus. It is then
exactly the monopoly outcome that maximizes total surplus when determining the wholesale
price. Hence, we observe the NiS2 model follow the monopoly outcome in both industry
settings (figure 3 and 4). This is robust against a change in the pivotal player, where the
operating profit is earned and what the marginal cost balance between the pivotal- and other
players is. The NiS model thus displays an independence of different industry specifications
and provides a solution to the opportunism problem as reviewed in the introduction.

4.3.3 Merger effects and drivers in two-part pricing

The VM2 locus in the third panel for figures 3 and 4 shows the NiN2, NiNQ and NiS2
models for a vertical merger. Along this locus, the merged firm negotiates a wholesale
price and fee with the now-rival firm in a Nash bargaining setting. Subsequently, retail
prices (now asymmetric) are determined in a Nash equilibrium. Again, the procompetitive
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elimination of double marginalization increases output for the vertically integrated firm. The
anticompetitive raising of rival’s cost in a 1 X 2 setting and reducing rival’s revenue in a 2 x 1
setting, reduces output for the rival. The relative magnitude of these effects determine the
ultimate predicted competitiveness of a vertical merger.

Moving away from monopoly

A vertical merger usually means a move towards monopoly. However, the NiS2 model in
both industry settings and NiN models in a 2 x 1 setting is already at monopoly pre-merger.
Following a merger, it is only the NiS2 model in a 1 x 2 setting that moves away from
monopoly towards a more competitive outcome.

Post-merger in a NiS2 1 x 2 model, the double margin of the vertically integrated firm
is eliminated but the pivotal player (formerly the upstream firm) also inherits the marginal
cost from its vertically integrated downstream firm®. It now acts as if this, and not the
transfer price (which is zero by assumption), is its true marginal cost. In contrast, the
rival downstream firm’s total marginal cost is partly determined by negotiation with the
vertically integrated firm. In this negotiation, the vertically integrated firm cannot effect
a commitment to raise retail prices to monopoly prices, as we assume firms are prohibited
from setting retail prices as part of their negotiations. Moreover, the vertically integrated
firm cannot credibly commit to the price at the monopoly level because of the change in its
marginal cost. Consequently, the vertically integrated firm reduces its price and increases
quantity (figures 6(c) and 6(a)).

A vertical merger in a two-part pricing setting shows the lowest post-merger wholesale
prices of all the models allowing a vertical merger in the 1 x 2 case (figure 5). Seeing that
the NiS2 pre-merger wholesale price is higher than the NiN counterparts, the raising rival’s
cost effect for NiS is diminished. As such, we observe some of the smallest increases in
wholesale price in figure 7(b). Hence, the decrease in post-merger quantity for downstream
firm 2 (figure 6(b)) is also not as significant as in some other models. The combination of
this with a greater increase in quantity of the vertically integrated firm (figure 6(a)) sees the
total quantity increasing following a vertical merger in a NiS2 setting (figure 3).

Because the pivotal player is downstream and it does not inherit a marginal cost post-
merger, we do not see a merger effect on total quantity in the 2 x 1 setting. All three models
remain at the monopoly equilibrium so that there is no procompetitive elimination of double
marginalization or anticompetitive reducing of rival’s revenue in this setting.

5Recall that we fixed the pre-merger marginal cost of the upstream firm to zero and it was able to induce
monopoly prices and quantities by setting the wholesale prices to both downstream firms.
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Figure 5: Total marginal cost of firm 2 vs ae 1 X 2 setting
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The NiN two-part pricing models in a 1 x 2 setting are the only models in two-part pricing
that show an anticompetitive merger. This is attributed to the pivotal player in the NiN
models bargaining against them self as explained in section 4.3.2. As a result of this, we
observe the lowest total marginal costs (figure 5) of all the models.

Following a vertical merger, the incentive of the upstream firm to internalize competition
between its vertically integrated downstream firm and the rival firm is eliminated. However,
it cannot reach the monopoly outcome as in the 2 x 1 case for two reasons. Firstly because
the pivotal player is now upstream and thus it cannot impose monopoly retail prices as a
result of the order of profit maximization®. Secondly, the vertically integrated firm has an
incentive to raise its rival’s cost so that we observe a substantial percentage increase in the
post-merger wholesale price.

The 1 x 2 two-part pricing setting is unique in that the specification of the type of
bargaining (NiN or NiS) completely predetermines the competitiveness of a vertical merger.

6In the 2 x 1 case, the pivotal player is downstream and retail prices are determined after wholesale prices.
It is thus possible to end up at the monopoly outcome post-merger as well.
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5 Conclusion

We have come along way since the old successive monopoly models of vertical merger. Replac-
ing the old take-it-or-leave-it bilateral interactions with more realistic models of bargaining
adds a considerable degree of complexity and nuance. Exercises like the ones in this paper
can help unpack this complexity and identify the drivers of competitive effects. For deter-
mining competitive effects, we are able to identify the assumptions that matter and why
they matter from the existing literature. However, this paper adds to our understanding of
how much they matter.

The results may prove useful as a guide to empirical or theoretical work that can help
us identify which bargaining model is most appropriate in a given setting. They may also
be useful to enforcement agencies and those appearing before them as they can identifying
assumptions and conditions that lead to anticompetitive effects.
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Figure 6: Retail prices and quantities for a 1x2 setting react in the anticipated manner: (a) shows an increase in the vertically
integrated firm’s quantity; (b) shows a decrease in the rival firm’s quantity; (c) shows an increase in the vertically integrated
firm’s price; and, (d) shows a decrease in the rival firm’s price




6¢

8

Wholesale price 1
N

MONOP]

DERIVED DEMAND LINEAR PRICING TWO-PART PRICING

04 COMF

1 2 3 4 1 2 3 4 1 2
Aggregate elasticity at Monopoly

(a) Wholesale price firm 1 vs ae

DERIVED DEMAND LINEAR PRICING

Total marginal cost

0.04

TWO-PART PRICING

1 2 3 4 1 2 3 4 1 2
Aggregate elasticity at Monopoly

(c) Total marginal cost downstream firm 2 vs ae

Wholesale price 2

|

Wholesale fixed fee 1

7.54

5.0

2.54

0.01

DERIVED DEMAND

LINEAR PRICING TWO-PART PRICING

1 2 3 4 1 2

3 4

= 4
N
w
N

Aggregate elasticity at Monopoly

(b) Wholesale price firm 2 vs ae

150+

100

50

150 -

100+

Wholesale fixed fee 2

T T

Aggregate elasticity Aggregate elasticity

(d) Wholesale fees for firm 1 and 2

Figure 7: Wholesale prices and fees for a 1x2 setting: (a) shows the elimination of double marginalization for the vertically
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firm; and, (d) shows the wholesale fees for firm 1 and 2 in the two-part pricing setting
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Figure 8: Profit and welfare in a 1x2 setting: (a) shows total quantity; (b) shows that consumer surplus closely follows total
quantity; (c¢) shows the combined profits of the upstream firm and downstream firm 1 - post-merger profit is always higher than
pre-merger combined profit; and, (d) shows the profit of firm 2 - post-merger profit is always lower than pre-merger profit
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Figure 9: Retail prices and quantities for a 2x1 setting react in the anticipated manner: (a) shows an increase in the vertically
integrated firm’s quantity; (b) shows a decrease in the rival firm’s quantity; (c) shows an increase in the vertically integrated

rm’s price; an show rease in rival firm’s pri
firm’s price; and, (d) shows a decrease in the rival firm’s price




(43

DERIVED DEMAND LINEAR PRICING TWO-PART PRICING

3

Wholesale price A

1 2 3 4 1 2 3 4 1 2 3 4
Aggregate elasticity at Monopoly

(a) Wholesale price firm 1 vs ae

DERIVED DEMAND LINEAR PRICING TWO-PART PRICING

3,
@
£
=
B 21 DD
< VMDD
T
£
2
©
IS
31
8
0] ——aE

1 2 3 4 1 2 3 4 1 2 3 4
Aggregate elasticity at Monopoly

(c) Total marginal cost downstream firm 2 vs ae

Wholesale price B

Wholesale fixed fee 1

DERIVED DEMAND LINEAR PRICING TWO-PART PRICING

3

VMDD

1 2 3 4 1 2 3 4 1 2 3 4
Aggregate elasticity at Monopoly

(b) Wholesale price firm 2 vs ae

2004 200
150 150 -
N
(]
&
°
Q
X
100 A &= 100+
o
©
[%]
Q
[=]
<
= —
50 A 504
04 4@ 04 4@

1 2 3 4 1 2 3 4
Aggregate elasticity Aggregate elasticity

(d) Wholesale fees for firm A and B

Figure 10: Wholesale prices and fees for a 2x1 setting: (a) shows the elimination of double marginalization for the vertically
integrated firm; (b) shows the reducing of rival’s revenue for the rival firm; (c) shows the decrease in total marginal cost for the
rival firm as a result of reducing of rival’s revenue; and, (d) shows the wholesale fees for firm 1 and 2 in the two-part pricing
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Figure 11: Profit and welfare in a 2x1 setting: (a) shows total quantity; (b) shows that consumer surplus closely follows total
quantity; (c) shows the profit of firm A - post-merger profit is always higher than pre-merger profit; and, (d) shows the profit
of firm B - post-merger profit is always lower than pre-merger profit
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