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1. Introduction

A long-standing concern in antitrust policy is that a vertical merger might result in the
vertically-integrated firm raising input prices to downstream rivals or perhaps even foreclosing
them completely, which will, in turn, harm consumers in the downstream market.! For many
years, the leading (and, in fact, only) theory providing a theoretical foundation for such a result
was the Raising Rivals’ Costs (RRC) theory, originally due to Salop and Scheffman (1983).% The
basic idea of the RRC theory is that a vertical merger between an upstream firm and a
downstream firm increases the merged firm’s incentive to raise input prices to downstream rivals
because it recognizes that increasing the input price it charges to downstream rivals will raise
these rivals’ costs in the downstream game. This, in turn, will cause downstream prices to rise,
thereby increasing the profit of its own downstream affiliate. A key assumption of the RRC
theory is that upstream input prices are set before downstream prices, so that a rational entity
choosing input prices will account for how input prices affect equilibrium prices in the
downstream market.

Reflecting the technical tools available and in common use at the time it was created, the
RRC model assumes that the upstream firm has all of the bargaining power and makes take-it-or-
leave-it offers to downstream firms. In recent decades there has been an explosion of interest and
research in bargaining models and their use in industrial organization problems. In particular,
they have been used to model behavior in upstream markets where it is often the case that both
sides of the market are highly concentrated, and it is therefore reasonable to expect that
bargaining power is split between the two sides.?

A new competitive effect of vertical mergers emerges when bargaining between upstream

1See Riordan (2008) for a comprehensive review and synthesis of the economics literature on the
competitive effects of vertical mergers. See Salop (2018) for a recent policy-oriented discussion
of the literature.

2Also see Krattenmaker and Salop (1986) and Salop and Scheffman (1987). See Moresi and
Salop (2013) for a recent co



firms and downstream firms is taken into account. This new effect, which 1 will call the
Bargaining Leverage over Rivals (BLR) effect, is the subject of this paper. The new effect occurs
because a vertical merger affects the disagreement payoff of the upstream firm when it negotiates
with a rival downstream firm. Its disagreement payoff is increased because it takes into account
the extra profit that its own downstream affiliate will earn if the input is withheld completely
from the rival. The upstream firm’s disagreement payoff is irrelevant to determining the price of
exchange when it has all of the bargaining power. However, it becomes relevant as soon as the
upstream firm does not have all of the bargaining power, and it becomes increasingly more
important as bargaining power shifts from the upstream firm to the downstream firm. In the

limit, as the downstream firm has all of the bargaining power, the BLR effect is the only effect
determining the price of exchange.

The BLR effect occurs because a vertical merger changes the disagreement payoff of the
upstream firm in its negotiations with downstream rivals. However, a more intuitive way to think
about this effect is that the vertical merger increases the merged firm’s opportunity cost of
providing the input to downstream rivals. The new opportunity cost recognized by the merged
firm is the forgone profit that its own downstream affiliate would earn if the input was withheld
from rivals. The Nash bargaining model predicts that a share of any cost increase will be passed
through to the negotiated price so long as the seller does not have all of the bargaining power.
This is why a vertical merger will cause negotiated input prices to rise even if all parties
negotiating input prices completely ignore the possibility that upstream prices may have an effect
on downstream prices.

We can think of the RRC effect as increasing the incentive of the upstream firm to raise
input prices, while the BLR effect increases the ability of the upstream firm to raise input prices.
In the simple RRC model, the upstream firm has all of the bargaining power. Therefore, the
upstream firm can unilaterally set a price that maximizes its profit both before and after the
merger. The RRC effect occurs because the vertical merger increases the profit-maximizing
input price. If the upstream firm does not have all of the bargaining power, an additional effect
emerges. The upstream firm does not set a profit-maximizing price either before or after the
merger, because it does not have all of the bargaining power. The BLR effect occurs because a
vertical merger increases the upstream firm’s bargaining leverage by increasing its disagreement
payoff, allowing it to bargain for a price that is closer to the profit-maximizing price.

If we add bargaining between the upstream firm and downstream firms to the simple
RRC model and maintain the assumption that input prices are set before output prices, this yields
a relatively complex model where both the RRC effect and the BLR effect are present. However,
the analysis is dramatically simplified if one instead assumes that upstream and downstream
prices are set simultaneously, primarily because this simplifies the Nash bargaining problem.* A



generally be estimated using available data. In addition, if input prices and output prices are set
simultaneously, there is no longer a RRC effect, because entities negotiating over input prices



However, when Rogerson (2010a, 2010b, 2010c) and Murphy (2010a, 2010b) presented the
same theory to the FCC when it considered the Comcast/NBCU merger, with the addition of the
simple formula for calculating the upward pricing pressure due to the BLR effect, this theory
played a major role in shaping the FCC’s analysis.® Although the FCC did not block the merger,



There is one final issue to highlight regarding the interpretation of the RRC and BLR
effects, and how they enter into the analysis of the welfare effects of vertical mergers. A vertical
merger between an upstream firm and a downstream firm places the new vertically-integrated
firm in charge of negotiating input pricing agreements with downstream rivals and choosing the
downstream price charged by its own downstream affiliate. The vertical merger therefore has
two different direct impacts on prices, one on the input pricing agreements it negotiates with
rivals, and one on the downstream price it chooses for its own downstream affiliate. The RRC
and BLR effects only concern the direct effect of the merger on input pricing agreements
negotiated with rivals. They do not take account of the direct effect of the merger on the
downstream price that the vertically-integrated firm sets for its own downstream affiliate. The
vertically-



of the merger on consumers will be positive or negative when the effects of EDM are also taken
into account. Their compensating virtue, of course, is that the formulas are remarkably simple



distributor. The formula for calculating vVGUPPIg g is
VGUPPIgLr = (1-0) vdrm. )

Recall that 8 [0,1] is the Nash bargaining strength of the input supplier in negotiations with
downstream firms. The other variables are defined as follows:

m, the profit margin of the affiliated downstream firm (the profit that it earns on one unit of
the downstream product)

d, the departure rate (the share of the rival downstream firm’s customers that would leave it
if it does not include the upstream firm’s programming in its bundle of programming)

v, the diversion rate (the share of the customers departing from the rival that will shift to the
affiliated downstream firm)

The intuition for the formula is simple. A vertical merger increases the opportunity cost
to the vertically-integrated firm of providing the input to a rival, because it now takes into
account the profit that its affiliated downstream firm would earn were the input withheld from
the rival. To calculate the increase in the negotiated price we therefore need to determine:

Q) the forgone profit per subscriber of the affiliated downstream firm, which is the
cost increase of serving the rival induced by the vertical merger

(i) the share of this cost increase that is passed through in the bargaining game.
This is easy to do.

First consider calculating the forgone profit of the affiliated downstream firm. If the seller
withholds input from the rival, the affiliated downstream firm will earn extra profit to the extent
that some of the rival’s customers switch to the affiliated downstream firm, now that the
vertically-integrated firm’s programming is no longer available from the rival. When input is
withheld, a share d of the rival’s customers leave and a share v of these departing customers shift
to the affiliated downstream firm. The profit that the affiliated downstream firm earns on a new
customer is 1. The additional cost per subscriber is the product of these three terms, vdr.

Now consider the share of the cost increase that is passed through. Since the buyer and
seller take downstream prices as fixed when they bargain, they are bargaining over the sale of a
fixed number of units of the good. Nash bargaining is extremely simple in this case, since the
total surplus created by the exchange does not depend on the negotiated input price. When C
denotes the cost per unit of the seller, B denotes the benefit per unit of the buyer and 8 denotes
the bargaining strength of the seller, trade will occur if and only if it is efficient in the sense that

8As originally derived by Murphy (2010a) and Rogerson (2010a).
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B > C. In this instance, the negotiated price per unit of the good being sold is
P =(1-8)C + 6B. (@)

Therefore, in this type of Nash bargaining, the pass-through rate for increases in the cost of
production is (1-0), so long as the cost increase does not cause the cost to the seller to rise above
the benefit to the buyer.

Putting these two steps together yields the formula in equation (1). That is, the predicted
increase is equal to the share (1-8) of the increase in opportunity cost induced by the merger,
vdm. While this derivation captures the essential underlying logic driving the BLR effect, it
glosses over some details. Furthermore, by not explicitly describing all of the equilibrium
conditions, it obscures the fact that the vVGUPPIgLr provides only a “partial equilibrium” measure
of the effect of the vertical merger. Specifically, it ignores the fact that a vertical merger will also
change the equilibrium condition determining the downstream price charged by the vertically-
integrated firm, in addition to changing the equilibrium conditions determining the input prices
charged to rivals. Section 4 provides a more formal analysis that provides this extra clarity and
also derives an additional formula that determines whether or not the merger will result in
complete foreclosure. (This occurs if the cost increase induced by the vertical merger is so large
that C exceeds B, in which case trade no longer occurs.)

Before turning to the formal analysis, the next section provides an example of how the
VGUPPIgLr formula was applied in the evaluation of a particular merger.

3. The Comcast/NBCU Merger: Application of the vGUPPIsLr Formula

To illustrate the formula’s application, this section describes the approximate values of
various parameters used by the FCC in its analysis of the Comcast/NBCU transaction and the
manner in which the FCC determined these values, based on the account given in Rogerson
(2014).17 The FCC separately estimated the likely increase that would occur in the license fee
that NBCU charged for its block of national cable networks and the likely increase that would
occur in the retransmission consent fee that NBCU charged for retransmission of the local
NBCU broadcast signal in each local market where NBCU owned and operated the NBCU
affiliate. This section will describe the manner in which the FCC estimated the likely increase in
the license fee that NBCU charged distributors for its block of national cable networks.*®

17See Rogerson (2014) for more details, or the FCC order itself (FCC 2011) for a complete
description of the FCC’s analysis. Also, see Baker (2011).

BAlthough some parameters, such as Comcast’s profit margin, were the same for all
calculations, other parameters such as the departure rate and diversion rate varied between
calculations. The estimated increases in retransmission consent fees were generally somewhat
larger than the estimated increase in the license fee for NBCU’s national cable networks.
Comcast generally was the dominant incumbent cable provider in local markets where it owned

the NBC broadcast station, and its market share in these local markets was therefore generally
8



First consider the bargaining power parameter, 6. In a market like that for video
programming, where there are a few large powerful players on each side of the market, it might
be natural to use a value of 8 = %% in the absence of any better information. For example, DOJ
made this argument in the AT&T/TW case.'® However, it may often be possible to estimate the
values of 0 that actually governed historic transactions in an industry by estimating how surplus
was split in these historic agreements. In the case of national cable networks, Crawford and
Yurukoglu (2012) have developed such an estimate using a state-of-the-art structural model, and
concluded that the value of 8 appeared to be very close to %2 in this industry. Citing this study,
the FCC concluded that an estimate of 6 = %2 was reasonable.

Now consider the profit margin, m, that a downstream distributor earns on a video
subscriber. Comcast submitted data on its actual profit margin that the FCC used to determine
the value of m. While this data was confidential and the FCC never publicly revealed its profit
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fixed. This yields a predicted outcome for the supply agreement with each downstream rival, and
this is how the formula has been used in practice. This one-by-one analysis is not perfectly
correct because it ignores equilibrium feedback effects between the individual bargaining
problems. So long as the one-by-one analy

11



To complete the description of the model, it is necessary to describe how upstream and

12



these effects may be small in some situations, in which case it would be particularly plausible
that firms may choose not to devote extensive resources to predicting or taking account of them.

Second, it seems likely that even if downstream prices ultimately adjust to changes in
upstream prices, this will occur with a lag that could significantly reduce the financial impact of
such changes. To the extent that changes in future downstream prices become less financially
relevant, a model that ignores such these changes will become more accurate, even if firms take
account of these small changes.

Third, the assumption that firms negotiating upstream prices ignore the effects of changes
in upstream prices on downstream prices may be particularly reasonable in industries where the
price charged by any particular upstream firm is small relative to the price of the downstream
product that incorporates the input. When this property holds, even a relatively large percentage
change in the price of an upstream good will result in a relatively small percentage change in the
price of the downstream product, even if the entire upstream price increase is passed through to
the downstream price. This means that changes in upstream prices will only have a small impact
on downstream prices, which has two implications. First, a model which assumes that firms
ignore these effects may still be relatively accurate even if firms do take account of these effects.

13



constant as threat points shift. However, in the latter case, the total surplus produced by the
bargain changes as the input price changes. Then Nash bargaining determines not only how
parties split the amount of surplus that is produced, but also how much surplus is produced. Even
if Nash bargaining did a reasonable job of predicting behavior in the simple environment where
surplus is fixed, it might not do a good job of predicting behavior in more complex environments
where surplus varies. Thus, even in an industry where we believe that changes in upstream prices
significantly affect downstream prices and firms account for these effects, it is not necessarily
clear which assumption will better predict actual outcomes. That is, it may still be the case that a
model using the Nash bargaining solution under the assumption that firms do not take account of
the manner in which changes in upstream prices affect downstream prices will predict behavior
better than a model using the Nash bargaining solution under the assumption that firms do take
account of these effects.

The conditions determining equilibrium can now be described. First consider the case of
no vertical integration. Since the formal analysis will only consider the case where U sells to
both downstream firms before the merger, equilibrium only needs to be defined for this case. A
no-foreclosure equilibrium before the merger is a four-tuple of prices (w1, wz, p1, p2)  satisfying
four conditions. First, taking (w2, p1, p2) as given, trade between U and D1 must be efficient (in
the sense that the joint profit of U and D1 is weakly higher if D1 includes U’s programming in
its bundle of programming than if it does not) and that w; is a solution to the Nash bargaining
problem between U and D1. Second, taking (w1, p1, p2
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and D1 both negotiates the input pricing agreement with D2 and chooses the downstream price
set by its downstream affiliate, p1. Therefore the vertical merger has a direct effect on both of
these prices. Upward pricing pressure is created on w» due to the BLR effect. Downward pricing
pressure is created on p1 due to the EDM effect. The two effects interact in complex ways with
one another (i.e., a change in p: affects the value of w» that VV and D2 negotiate and a change in
w affects VV’s optimal choice of p1) and there are also equilibrium feedback effects. The
VGUPPIgLr and the formula determining whether foreclosure occurs are not meant to be
predictions of the ultimate impact of the merger taking both the BLR and EDM effects into
account. Rather they are meant to provide measures of the direct impact on the negotiated
agreement between U and D2 created by the fact that V replaces U in the negotiations with D2.
Their compensating virtue, of course, is that the resulting formulas are simple and intuitive, and
require less data than would be needed for a full-blown simulation.

In particular, the vVGUPPIg_r and the formula determining whether foreclosure will occur
are based on determining how the vertical merger will change the negotiated agreement between
V and D2, holding downstream prices fixed at their pre-merger values of p1* and p2*. This is
only a partial equilibrium assessment of the impact of vertical integration on the equilibrium
outcome because it takes existing downstream prices as given. Downstream prices will actually

15



Proposition 1:

Suppose that (w1*, wo*, p1*, p2
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cannot simply be ignored and must be taken into account along with the RRC and/or BLR effects
when evaluating the competitive effects of a merger, they also provide support for the concern
that the results of simulations may depend on relatively arbitrary functional form assumptions for
demand. This highlights the need for additional research to determine if some more general
analysis of factors that determine the magnitude of the full equilibrium impact of a vertical
merger can be created that is not tied to specific functional form assumptions for demand. At a
minimum it might be useful to see the results of simulations over a broader set of examples.

At least two factors may reduce or at least limit the importance of the EDM effect in
some circumstances. First, and most obviously, the EDM effect becomes less important when
downstream firms have more bargaining power because this reduces the extent to which the
upstream firm can raise input prices above marginal cost in the first place. Thus the EDM effect
will tend to matter less when downstream firms have a significant share of the bargaining
power.2

18



However, the merging parties never presented a full simulation quantifying the net welfare
impact of the merger when both the BLR effect and the EDM effect were taken into account.
Rogerson (2010b, c¢) argued that the EDM effect was likely to be significantly reduced because,
as discussed above, the vertically-integrated firm would still recognize the opportunity cost of
lost input sales to rival firms as a cost of expanding its own output. The FCC ultimately
concluded that sufficient evidence had not been presented to show that EDM would have a

19



upstream prices are determined before downstream prices. This section offers a few observations
on how this alternate timing assumption might affect the nature of the results and
questions/issues that could be explored.

In this more complex model there is still be a BLR effect because the vertical merger still
increases the disagreement payoff of the vertically-integrated firm, and changes in the
disagreement payoff affect the negotiated price so long as the upstream firm does not have all of
the bargaining power. However, the BLR effect is likely to be diminished because D2 would
likely reduce its price if it lost the programming. This would reduce the number of customers
who would leave D2, and thus reduce the extra profit that D1 would earn if the input was
withheld from D2. However, there is also now an RRC effect because V takes account of the fact
that increasing the price it charges to D2 changes equilibrium prices in the downstream game in a
way that increases D1's profits. This adds additional upward pricing pressure. Thus there are two
opposing changes in the additional upward pricing pressure created by a vertical merger when
we change the timing assumption. The smaller BLR effect reduces the amount of upward pricing
pressure on rival input prices. However, the new RRC effect increases the upward pricing
pressure. It is therefore not clear if changing the timing assumption results in a net increase or
decrease in the upward p
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Therefore D2's incremental profit from trade per unit of input is

(D(wz2) - Do)/g2* = (p2* - c2) do* - wo. (A.8)
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