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Abstract

We analyze the effects of structural remedies on merger activity in a Cournot oligopoly
when the antitrust agency applies a consumer surplus standard. Remedies increase the scope
for profitable and acceptable mergers, while divestitures to an entrant firm are most effective
in this regard. Remedial divestitures are most attractive from a social welfare point of view,
when the merging parties can extract the entire gains associated with the asset sale. We also
show that the merging parties have strong incentives to search for the most efficient buyer
and we identify instances so that a remedy rule induces strictly price-decreasing mergers.
Finally, under incomplete information an effcient merger type is to be doomed to “overshoot”
with its divestiture proposal in a pooling equilibrium which is also possible under separation.
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1 Introduction

Remedies are increasingly used by antitrust agencies (in short: AA) in the US and EU to clear
merger proposals which are otherwise subject to serious anticompetitive concerns (see FTC,
1999, EU, 2006, and OECD, 2011, for recent remedy reviews).!

The US Horizontal Merger Guidelines and the EU Merger Regulation allow for remedial
offers to address competitive concerns (see DOJ, 2010, and EU, 2004, respectively). The EU
Remedy Notice states that “the most effective way to restore effective competition, apart from
prohibition, is to create the conditions for the emergence of a new competitive entity or for
the strengthening of existing competitors via divestiture” (EU, 2008, Article 22). Accordingly,
remedies are offered by the merging parties to effectively protect competition and to remove any
competition concern the AA may have.

The following principles in association with remedies are stated both in EU and US regu-
lations concerning remedies (see, EU, 2008, and DOJ, 2011, respectively): First, the remedy is
designed and proposed to the AA by the merging firms, while the AA can either reject or accept
the offer.? Second, a remedial divestiture may go to an already existing competitor or to a new
entrant firm. Third, the remedy must be proportional to the competitive concern (see EU, 2004,
Article 30).

Taking care of those features, we analyze the impact of remedies on (horizontal) merger

activity in oligopoly. We consider remedies in the form of physical asset sales (“divestitures”).*

'Early accounts of remedies are Parker and Balto (2000) and the volume edited by Leveque and Shelanski
(2003).

2This is particularly true for fix-it-first remedies in the US and phase 1 merger proposals in the EU. The rules
are somewhat different in the next stage of the merger processes in the US and the EU (see, for instance, Wood,
2003, for a comparison of the US and EU merger control systems and the role of remedies therein, and Farrell,
2003, who describes the remedy settlement as a bargaining process between the merging parties and the AA).

$We assume that the objective of the AA is to protect consumer interests. Recent Industrial Organization
literature (e.g., Nocke and Whinston, 2010, 2012) takes the consumer surplus standard for granted. For instance,
Whinston (2007) states that the AA’s “enforcement practice in most countries (including the US and the EU) is
closest to a consumer surplus standard.”

‘Remedies are distinguished into structural and behavioral remedies (see EU, 2008, and DOJ, 2011). Structural



We assume that a merger produces synergies which makes it desirable from a consumer perspec-
tive in the first place.” We show that the possibility to clear a merger conditional on remedies
enlarges the set of profitable and acceptable mergers (under a consumer surplus standard). In
addition, the set of mergers is even further enlarged when we consider divestitures to entrant
firms. We obtain endogenously that divestiture proposals are always proportional to the com-
petitive concern. That is, a lower merger synergy level must induce a larger divestiture proposal.
Comparing divestitures to an incumbent competitor and an entrant firm, the latter type allows
to clear a merger with less asset sales which gives rise to a larger parameter range for successful
mergers.

We show that the type of divestiture (either to a competitor or an entrant firm) critically
depends on the merging firms’ ability to extract rents from the purchaser of the assets. Most
importantly, we show that the type of divestiture is optimal from a social welfare perspective, if
the merging firms can extract the entire gains from trade. This result follows from noticing that
a merger with remedies is always externality-free (i.e., leaves consumer surplus and outsiders’
profits unchanged). It is then immediate that the merging parties make the socially optimal
decision, when able to extract the entire gains from trade. If, however, rent-extraction is limited,
then the divestiture either goes to an entrant firm in the absence of any bargaining power (which
involves minimal divestitures) or to a competitor under a bidding scenario (as the competitor
has always a larger maximum willingness to pay than an entrant firm).

The merger remedy guidelines of the DOJ distinguish between “fix-it-first remedies” and
“post-consummation sales” (DOJ, 2011, pp. 22-25). The guidelines clearly favor an adequate
fix-it-first remedy, while the post-consummation sale is much more restrictive (and costly) for
the merging parties. Quite bluntly the remedy guidelines state: “For the parties, resolving a
merger’s competitive issue with an upfront buyer can shorten the divestiture process, provide
more certainty about the transaction than if they (...) must seek a buyer for a package of

assets post-consummation, and avoid the possibility of a sale dictated by the Division in which

remedies involve asset sales to counter anticompetitive effects of a merger, while behavioral remedies target the
merged firms’ after merger business conduct (see DOJ, 2011, p. 6).
Our analysis is placed in a Cournot setting in which synergies are necessary to make consumers not worse off

after the merger (see Farrell and Shapiro, 1990a; Spector, 2003; Verge, 2010).



the parties might have to give up a larger package of assets” (DOJ, 2011, p. 22). Entering
into a consent decree is costly, full of uncertainty, and further burdened with a crown-jewel
provision which has to be offered to make the remedy more attractive for potential buyers.
Those additional costs create commitment value for the merging firms in the fix-it-first sales
process because a failure to reach an agreement may make the entire merger unattractive. If
the selling power becomes maximal, then our analysis shows that the merging firms select the
social welfare maximizing purchaser of the assets.

We can also show that the merging firms have a strong incentive to search for the most
efficient buyer as this tends to increase the feasible set of mergers and, at the same time,
keeps the asset sales necessary to induce an approval at its lowest possible value. We also
identify instances which lead to mergers under a remedy rule which are strictly price-decreasing.
First, a divestiture to a competitor firm which is able to realize synergies may lead to lower
prices, and second, sequential mergers may induce a series of (price-fixing) divestitures which
may lead to a strictly price-decreasing merger among newly created firms. Finally, we also
examine the case where the AA is uncertain about the merger type (in terms of its synergy
level). We show that there exists either a pooling equilibrium or a separating equilibrium.
In the former case, both high-cost and low-cost mergers are cleared. Interestingly, mergers of
relatively inefficient types may now become profitable which would have never been cleared under
complete information. A separating equilibrium exists only of the pooling equilibrium does not
exists which occurs when the inefficient type cannot merge profitably. it may then be the case
that the efficient type proposes a relatively large divestiture (above the full information level)
to deter the inefficient type from mimicing its behavior. Hence, divestiture proposals are more
often than not larger under incomplete information when compared with the full information
case. With that, we provide a new rationale for the often mentioned overshooting phenomenon
associated with structural divestitures.

Our paper contributes to the analysis of mergers in Cournot oligopoly when productive
capital in an industry is fixed (Perry and Porter, 1985; Farrell and Shapiro, 1990a,b; McAfee
and Williams, 1992). That approach was applied to structural remedies in Medvedev (2007),
Verge (2010), and Vasconcelos (2010). Verge (2010) shows that under fairly general conditions a



re-allocation of productive assets through remedies cannot increase consumer surplus when syn-
ergies are absent. Medvedev (2007) shows for a three-firm oligopoly that remedies in association
with merger synergies extend the scope for acceptable mergers. Vasconcelos (2010) analyzes
remedies for the case of a four firm oligopoly when merger synergies are possible. Each firm
owns one unit of capital and capital is indivisible. He assumes that the AA maximizes consumer
surplus which is crucial when at least three firms are involved in a merger. In those instances he
shows the possibility of an “over-fixing” problem associated with remedial divestitures (see also
Farrell, 2003). The AA uses its power to restructure the industry optimally. Overfixing may
have adverse effects because a firm may abstain from proposing a (socially desirable) merger
with two other firms. Instead, the acquirer expects (correctly) that the AA will use its power
to sell one of the acquired firms to the remaining competitor. Consequently, the acquirer may
strategically propose a one-firm takeover which can be worse from a consumer point of view
than allowing a takeover of two other firms. Hence, remedies may not serve consumer interest
as the antitrust authority is “overshooting” in terms of consumer protection.

Cabral (2003) analyzes mergers in a differentiated industry with free entry. When assets
are sold to an entrant firm as a remedy, then a “buy them off” effect follows which means that
an entrant firm is dissuaded from opening a new store (or introducing a new product variant).
That effect may work against the interest of consumers, who are better off the more variants
are offered in the market.

Recently, the impact of remedies on the effectiveness of merger control has been examined
empirically (see Duso et al., 2011, and Duso et al., 2012, for the EU and Clougerthy and
Seldeslachts, 2012, for the US).® Those works use an event study approach which identifies
the anticompetitive effect of a merger by abnormal stock market returns of competing firms.
Overall, the results appear to indicate that an upfront-buyer remedy tends to restore the pre-
merger competitive situation.

We proceed as follows. Section 2 presents the basic model. In Section 3 we conduct the

merger analysis for three different merger control regimes depending on whether or not remedies

5Ormosi (2012) analyzes major EU merger cases and shows that remedial offers and efficiency claims are often

strategic to avoid costly delay in litigation processes.



are feasible and the type of the purchaser (either a competing firm or an entrant firm). In
Section 4 we compare the merger outcomes in the different merger control regimes with regard
to profitable and approvable merger outcomes. In addition, we also analyze the social welfare
effects. Section b presents three extensions. In Section 5.1 we show that the optimal remedy type
(divestiture to competitor or to entrant firm) depends on the merged firm’s ability to extract
rents from the buyer. Section 5.2 analyzes the merging parties’ incentives to search for the most
efficient purchaser. Section 5.3 presents a dynamic merger game to show that remedies tend to
support higher concentration outcomes which are strictly desirable from a consumer perspective.

Finally, Section 6 concludes.

2 The Model

We analyze the effects of remedies in a Cournot oligopoly with homogeneous products. There
are n > 3 symmetric firms indexed by ¢ € I = {1,...,n}. All firms produce a homogenous
good with inverse market demand given by p(X) =1 — X, for X < 1, where X is the sum of
firms’ individual outputs, x;; i.e., X := ) . x;. Firm ¢’s production costs depend on its output
level, x;, and the capital, K;, it uses for production. Total productive capital of the industry,
K, is fixed and fully distributed among the firms in the industry; i.e., K; > 0 for all 4 € I
and ), K; = K." Specifically, firm i’s production cost is given by C;(z;, K;) = x?/Ki.S’g We
normalize K; to one, so that each firm uses one unit of capital in the absence of a merger. It

then follows that K = n.

"We perform a short-run analysis which is appropriate as competition authorities typically make prediction
only for the “foreseeable” future (see, e.g., DOJ, 2011, p. 31).

®The underlying idea is that a firm’s cost function depends critically on the amount of capital it owns, while
overall capital in the industry is fixed. A merger then combines the capital of the former independent firms. In
addition, marginal costs are increasing in the output level which mirrors the capacity constraint implied by the
fixed capital assumption.

“That specification of the cost function is borrowed from Perry and Porter (1985) and it was used in works
as Farrell and Shapiro (1990b) and McAfee and Williams (1992). Farrell and Shapiro (1990a) and Verge (2010)
present a more general Cournot oligopoly framework, though our functional form remains as a special case of

their analysis.



The benchmark solution is the n-firm Cournot oligopoly equilibrium which describes the

market outcome before the merger.!? When all firms i € I maximize their profits 7; = p(X)z; —

2

x7 simultaneously by choosing their outputs, we obtain that each firm produces z*(n) = 1/(n+3),

realizes profits of 7}(n) = 2/(n + 3)?, while the market price is

3

pr(n)=_——= (1)

The AA adheres to a consumer standard. A merger, therefore, is approved if and only if the
price level is not larger after the merger when compared with the pre-merger equilibrium p*(n).
We distinguish three different merger control regimes depending on whether or not remedies are

possible and on the remedy type.!!

e No-remedy (in short: NR): When merger guidelines do not allow for a remedial divestiture,

then the AA can either approve or block the merger proposal altogether.

e Divestiture to entrant (in short: DE): In this case merger control allows for an approval
conditional on a divestiture of a share of the target firm’s assets to an entrant firm that

keeps the consumer price from rising.

e Divestiture to competitor (in short: DC'): Merger control allows for an approval conditional
on a divestiture to an incumbent competitor if it counters any price-increasing effects of

the proposed merger.

We examine a bilateral merger with firm 1 being the acquirer and firm 2 the target firm.
Firms 1 and 2 will merge if the merged entity’s profit does not fall short of their pre-merger
profits, 27f(n). A merger may lead to a synergy which is measured by the parameter s € [0, 1].
The synergy rotates the cost function downward such that marginal costs for a given level of
output come down. Precisely, the cost function of the merged firm M (which combines the

assets of firms 1 and 2) is given by Cp = s232,/(K; + 0K3) or, assuming K1 = Ko = 1, by

'9We use asterisks (*) to indicate equilibrium values in the before merger benchmark.

Y Throughout our analysis we assume that the AA can only impose a remedy on the merging firms that the
parties themselves proposed. This mirrors legal practice in the EU and in the US (see EU, 2008, and DOJ, 2011,
respectively). See also EU (2006).



Cy = s22,/(1 + ), where o is the share of firm 2’s capital which stays under control of the
merged firm.'? If s is close to one, the synergy of the merger is negligible, while for smaller
values of s the merger’s synergy becomes larger. Accordingly, 1 — o is the share of firm 2’s
capital which goes as a divestiture to another firm which may be an existing competitor or a
new entrant firm. An entrant firm £ which obtains the divestiture 1 — o operates with the cost
function Cg(xp, o) = 2% /(1 — o), whereas an incumbent competitor (say firm ¢ = 3) which gets
the divestiture 1 — o produces with the cost function Cs(z3,0) = 23/(2 — o).

We analyze the following merger game. In the first stage, firm 1 proposes to merge with firm
2. Depending on the merger control regime it may offer a remedial divestiture to the AA which
will confirm a merger proposal if and only if the price level does not increase after the merger.'?
In the second stage, depending on the AA’s observable decision, all independent firms compete

in Cournot fashion.'4

3 Merger Analysis

No-remedy (regime NR). Under the no-remedy regime, the AA can only clear or reject the
merger proposal in its entire. Hence, if a merger is approved, then o = 1 always holds. Firm M’s

profit function is then given by my = p(X)zp — sm?\/[/Q, while the remaining n — 2 competitors

(indexed by j € J = {3,...,n}) have a profit function of the form 7; = p(X)x; — 2.

; Firms’

simultaneous output choices give rise to a system of n—1 first-order conditions with the following

12That is, we suppose that the acquirer will divest parts of the target firm’s assets in case the AA requires a
remedy to approve the merger. We could also assume that the authority requires to divest parts of the acquirer’s
assets which would not change the results of our analysis.

"3This setting mirrors merger control practice in the EU and US, where the merging firms are expected to
propose a remedial divestiture in case of competitive concerns.

""We note that the quadratic and multiplicative specification of firms’ production costs (C(z) = az?/b with
a € [0,1] and b > 0) always ensures an interior solution. When a firm’s output becomes small, its marginal costs
go to zero, while its marginal revenue must stay strictly positive (p(X > 1) = 0 can never be an equilibrium

outcome).



solutions:

3
NR _
WS ite)sra @)
VR = 1+s forall j € J (3)
J n(l+s)+s+4 ’

Inserting the equilibrium values (2)-(3) into the inverse demand function, p(X), we obtain the

equilibrium price
n(l+s)+s+4

The equilibrium profit of the merged firm M is given by m3/% = (2)f)2(1 + s/2) or, after

inserting (2), by 7t = 9(1 + 5/2)/ (n(1 + s) + s + 4)?. Clearly, the merged firm’s profit level
decreases the smaller the synergy; i.e., OWAN/[R /0s < 0. The merger is profitable if the merged
firm’s profit is not smaller than the sum of the pre-merger profits. Evaluating the respective
difference at the lowest possible synergy level (that is, 7}f%(s = 1) — 27*), we obtain the
expression 27/[2 (2n + 5)%] — 4/ (n + 3)? which has only one positive zero at n &~ 3.14. It is then
immediate that the profit differential 7rj\N4R — 27* is strictly positive for n = 3 and any s € [0, 1].
For all n > 4, we can calculate the maximal value of s™**(n) such that the merger is profitable.

Solving W]]y/[R —2m* > 0 for s, we get

17 —26n — Tn? 4 (3n + 9)V17 + 22n + 41n?

s < M (p)
- () 16 (n + 1)

for n > 4. (5)

Inspecting the right-hand side of (5), we get that s™**(n) is monotonically decreasing. In the
limit we get lim,, o s™%(n) = (3v/41 — 7)/16 ~ 0.763.

Lemma 1. In a symmetric 3-firm Cournot oligopoly a two-firm merger is strictly profitable
for all s € [0,1]. For n > 4, a bilateral merger is strictly profitable if s € [0, s™**(n)], with
sMAX(4) < 1, 0s™**(n)/On < 0, and lim,_, s™*(n) = (3v/41 — 7)/16 ~ 0.763.

From Lemma 1 it follows that a bilateral merger is always profitable independently of the
number of firms whenever the synergy is large enough; i.e., s < s™#*(00) ~ 0.763 holds.
The price level does not increase after the merger if p* — pV® > 0. Inserting the equilibrium

values (1) and (4), respectively, we obtain

. B 3(1—2s)
= (n+3)[n(l+s)+s+4] 20

8



which is true for s < 1/2. Hence, an AA which applies a consumer welfare standard will block
the merger whenever s > s* = 1/2 and allow the merger for s < s* = 1/2. Interestingly, the
decision rule is independent of the pre-merger concentration level (i.e., it does not depend on

the number of firms n). We summarize those results in the following lemma.

Lemma 2. Suppose a no-remedy merger control regime ( NR). Then only mergers which create
relatively large synergies with s < s* := 1/2 are cleared, while merger proposals with small

synerqgy levels s > s* are blocked by the AA.

We next allow for asset sales sought as a remedy for the increased market power resulting

from a merger which is an issue if the merger’s synergy parameter, s, is greater than one-half.

Divestiture to entrant (regime DE). With a remedy rule at hand the AA can make a merger
proposal conditional on structural remedies. We assume that the AA accepts all remedial offers
which off-set any price-increasing effect of the merger proposal. That is, the remedy is only
relevant if the post-merger price is expected to be higher than the pre-merger price in the
absence of a remedial divestiture. From Lemma 2, this is the case if s > 1/2. In those instances,
the acquirer may offer a divestiture of a share of the target firm’s capital, 1 — o, which suffices
to fix the consumer price at the pre-merger level.

Consider the case of divestitures to a new entrant firm, £. The profit function of the
merged firm M, the entrant firm F, and the remaining rival firms j € J, are given by mj; =
p(X)xpy — s23, /(14 0), ng = p(X)zp — 2% /(1 — o), and 7; = p(X)z; — asjz-, respectively. In a

Cournot equilibrium the following first-order conditions must be fulfilled:!?

2s
X)— 2 — —
p(X) —am — oM 0, (6)
2
p(X)—zp— TGt = 0, and (7)
p(X)—z;—22; = 0, foralljeJ. (8)

5 Using symmetry for all j € J, X = 2y 4+ xp + (n — 2)z; must hold in equilibrium.



Solving this system of n equations, we obtain firms’ equilibrium output levels

pe _ 320 —0%+3)

Ty = W’ 9)
LDE _ 3(1+2s(1—0) —0?) o

:L‘DE . 0(2—2S_U)+3(1+23) or A .

J - ¢(’I’L) ) fi 11 J € J, (11)

with ¢(n) := 3n+125+80+2n0 —8s0 — 702 —no?+6ns—2nso+15. Substituting the equilibrium
values (9)-(11) into the inverse demand, p(X), we get the post-merger price depending on the

synergy level, s, and the divestiture, 1 — o, which yields

3(3—0)(1+2s+0)

DE
p §,0;n) = 12
(5,0m) o (12)
The post-merger price (12) is not larger than the pre-merger price (1) if
pPP(s,03m) =p*(n) < Oor
s3+0)+o0(20—-1)—-3 < 0. (13)

¢(n)

Differentiating the denominator of (13), ¢(n), with respect to n, we obtain
dp(n)/on=(3—0)(1+2s+0)

which is always strictly positive. Evaluating ¢(n) at the lowest possible value of n, we obtain
#(3) = 30s + 140 — 1450 — 1002 + 24, which is strictly positive for all admissible values of s and

o. Hence, the sign of (13) depends only on the numerator which yields the condition

202
<sPE(g):=1— 14
s<s7(0) 31 o (14)

with 9sPF(0)/00 < 0, sPP (0 = 0) = 1, and sPF (s = 1) = 1/2. Condition (14) mirrors the fact
that a full divestiture (o = 0) preserves the market structure, so that any merger with synergies
s € [0,1] must benefit consumers (with indifference holding at s = sPF(s)). A divestiture,
1—0 > 0, is only necessary for low synergy levels, s > 1/2. Taking the inverse of condition (14),

we obtain the critical value

pE(gy - 175y (14_ V=5 g se (/2,1 (15)

g

10



from which the divestiture level, 1 — ¥ (s), follows which is necessary to leave the price level
unchanged after the merger. Hence, for every merger with synergies, s < 1, there exists a unique
critical value oPF (s) such that the post-merger price level is not larger than the pre-merger price,
whenever the divestiture is large enough (i.e., 1 —o > 1 —oP¥(s) is fulfilled). As a consequence,
a merger proposal with a certain synergy level s < 1 can only pass the decision screen of the AA
if at least the share 1 — 0P (s) of the target firm’s capital is sold to an entrant firm. Finally,
from (14) it follows that s?¥(o = 1) = 1/2. Hence, any bilateral merger with sufficiently large
synergies (i.e., s < 1/2) is non-price increasing.'

Given the AA’s decision rule, we can now examine the profitability of a merger proposal.
This is an issue when synergies are relatively small (i.e., s > 1/2), because the AA will then
require a divestiture according to (15). Given s > 1/2, the merged firm’s profit is 75F =
(14 s/(1+0)] (zBF )2 which must not fall short of the joint pre-merger profit level of firms
1 and 2, 27*. Note that (97rf4E /0o > 0. Hence, the proposed divestiture, 1 — o, must fulfill
condition (14) with equality. Calculating the profit differential 7% — 27* and substituting

s = sPF(0), we obtain
DE . _ 0(27T—50) - 18
TN 2m }S:SDE(U) o (3 . 0,)2 (3 + n)Z :

The sign of the right-hand side of (16) is equal to the sign of the numerator.!” It is now easily

(16)

checked that the profit differential is positive for all o > °F := (3/10)(9 — v/41) ~ 0.78.
Inserting that value into (14) we get that any merger with synergies s < s°F := (3341 —

157)/80 ~ 0.68 remains profitable under the DE-regime. We summarize our results as follows.

Lemma 3. Suppose a divestiture to entrant regime ( DE ). Then all mergers with relatively large
synergies, s < s* :=1/2, are approved without a remedy. For lower synergy levels s € (1/2,1],
only merger proposals with commitments to divest at least 1 — oPF(s), where oPF(s) is given
by (15), will be approved by the AA. Given the divestiture requirement oP¥(s), mergers remain
profitable for all s € (1/2,3°F] with sPF := (3341 — 157)/80. Divestitures are decreasing

in the merger’s synergy and the mazimum divestiture observed in equilibrium is obtained at

16 This result mirrors Lemma 2, so that structural remedies are only necessary for mergers with relatively small
synergies; i.e., s > 1/2 holds.

"Note that the sign of the profit differential does not depend on the number of firms, n.

11



1 - oPP(EPF) ~0.22.

Divestiture to competitor (regime DC). Again, consider a merger between firms 1 and
2. A share of 1 — o of firm 2’s capital is possibly divested to an incumbent competitor firm
j € J, say firm 3. Define L := J\{3} as the set of the n — 3 remaining incumbent competitors.
The profit functions of firm M, firm 3, and the remaining competitors [ € L, are then given by
v = p(X)za — s/(1+ o)z, 73 = p(X)zs — 1/(2 — 0)x3, and 7, = p(X)x; — 7, respectively.

In equilibrium, the following first-order conditions must be fulfilled:!'

2
p(X) —xp — 1Jj xy = 0, (17)
2z
p(X) —x3 — 5 _30 = 0, and (18)
p(X)—ax;—2x; = 0, forallle L. (19)

Solving this system of n — 1 equations, we obtain the equilibrium output levels

. 3(30 — 02 +4)

x = —-— 20
o v(n) 2
3(4s + 0 — 250 — 0% +2)
D¢ = o) , and (21)
_ 2
PC¢ = 8530 = 250 = 0" + 4, foralll € L, (22)
P(n)

with ¢(n) := 4n + 125 + 120 + 3no — 6s0 — 602 — no? + 8ns — 2nso + 18. Substituting (20)-(22)
into p(X), we obtain the post-merger price depending on the synergy level, s, and the divestiture

requirement, 1 — o, which yields

3(4—0)(14—23—1—0)‘

DC
po (s o5n) = 23)
o) (
The post-merger price (23) is not larger than the pre-merger price (1) if
p"“(s,o0;n) —p*(n) < Oor
902 -0 +4s—2
(0% —0+4s—2) < o (24)

¥(n)
Note that 9y(n)/On = 4 + 30 — 02 + 8s — 2s0, which is always strictly positive. Evaluating
¥(n) at the lowest possible value of n, we obtain ¥(3) = 30 + 36s + 210 — 12s0 — 902, which

18Using symmetry for all l € L, X =z + 23 + (n — 3)x; must hold in equilibrium.
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is strictly positive for all admissible values of s and o. Hence, the sign of (24) depends only on

the numerator which yields the condition

5<570(0) == 12+ 0~ o). (25)

It is easily checked that sP¢ (o) is strictly concave, obtains a unique maximum at ¢ = 1/2 with
sPC (o =1/2) =3P := 9/16 ~ 0.56, and is equal to one-half at points o € {0, 1}. Hence, for any
s € [1/2,5P7], there are two solutions o1 (s) = (1 — /9 — 165)/2 and o2(s) = (1 + /9 — 16s)/2,
such that the price level does not change after a merger.

Given the AA’s decision rule, we can now examine the profitability of a merger proposal.
The merged firm’s equilibrium profit is 77¢ = [1 + s/(1 + ¢)] (z})? which must not fall short
of the joint pre-merger profit level of firms 1 and 2, 27*. Note that a’f(’]\D/[C /0o > 0. Hence, the
divestiture, 1 — o, must fulfill condition (25) with equality and the proposed divestiture must

take the upper value of the solution (c1(s), o2(s)) for any s € (1/2,5°]. Define the upper value

as
1+v9—-1
oPC(s) = # (26)
Calculating the profit differential 7 — 27*and substituting s = s?% (o) for ¢ > 1/2, we obtain
230 — 10 — 402
DC * _
™ — 2 |s:sDc(a),021/2 - (27)

(n+3)*(4—0)*
The denominator of the right-hand side of (27) is always strictly positive, and the numerator is
strictly positive for o € [1/2,1]. Hence, any price-fixing divestiture 1 — P (s) € [0,1/2] leaves

the merger proposal profitable. We summarize our results in the next lemma.

Lemma 4. Suppose a divestiture to competitor regime (DC'). Then all mergers with relatively
large synergies, s < s* := 1/2, are approved without a remedy. For lower synergy levels s €
(1/2,8P¢], with 3P¢ = 9/16, only merger proposals with commitments to divest at least 1 —
oPC(s), where oPC(s) is given by (26), are approved by the AA. In that area all merger proposals
remain strictly profitable. Divestitures are decreasing in the merger’s synergy level and the

DC71]7 a

mazimum divestiture observed in equilibrium is 1 — oP¢(EPY) = 1/2. For s € (3
merger is never approved.
We are now in a position to summarize the impact of remedies in merger control and we can

evaluate the welfare consequences of remedies. We do so in the next section.
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4 Comparison of Results and Social Welfare

For synergy levels s > 1/2 the merging firms have to propose a divestiture to the AA to get
the merger approved. We have shown that the merging parties will always propose a minimal
divestiture which leaves the price level just at its pre-merger level. A price-fixing divestiture
exists under regime DFE if s < 3PF while such a remedy exists under regime DC only if s < 5°¢.
Due to 37¢ < 5PF for s € (1/2,57¢] a merger is cleared under both regimes DE and DC.
Comparison of the optimal divestitures 1 — ¢ and 1 — ¢PF under regimes DC and DE,

respectively, yields

- oPB(s)] - [1 - oPC(s)] = i 145 VT 9B -9 +2/0-16s] . (28)

The right-hand side of (28) approaches zero as s — 1/2 and decreases monotonically over
s € (1/2,5P¢]. Hence, the optimal divestiture is smaller under regime DE than under regime
DC'. Moreover, the difference of the divestiture levels increases when the merger creates less

synergies.

Lemma 5. Suppose s € (S*,EDC], so that a merger involves divestitures under regimes DE
and DC. The minimal divestiture necessary to induce the AA to approve the merger proposal
is strictly larger under regime DC' than under regime DE; i.c., oP¢(s) < oP¥(s), while the
difference of the divestiture levels increases when the synergy level decreases. Moreover, any

merger with minimal divestitures is externality-free.

The last part of Lemma 5 follows from noticing that minimal divestitures imply that the
pre-merger price is not affected by the merger. The next proposition summarizes the analysis
of the merger game under regimes NR, DFE, and DC with regard to the equilibrium merger

outcome and the equilibrium divestiture level.

Proposition 1. Remedies increase the scope for mergers depending on the merger synergy level
and the merger control regime.

i) If s € (0,s*], then firms always merge and remedies are never used.

i) If s € (s*,5°C], then firms merge only if remedies are feasible. Under regime DE the
divestiture is 1—oPF(s) and under regime DC' the divestiture is 1—o"%(s), where 1—oP%(s) >

1 — oPP(s) always holds.
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i) If s € (3PC,5PF), then firms merge only under regime DE with divestiture 1 —oPF(s).

w) If s € (3P% 1], then a merger never occurs.

Proposition 1 shows that remedies increase the scope for profitable and acceptable mergers
and that remedies to entrants are more effective than remedies to competitors in this regard.
Part v) also shows that remedies are not effective, when the synergies created by the merger
become too small. In those instances, a remedy exists under regime DF, but the requirement

is too restrictive, so that a merger is not profitable anymore.’

Social welfare. What are the effects of remedies on social welfare (i.e., the sum of consumer
surplus and producer surplus which we abbreviate by W) when compared with a merger control
regime which does not allow for remedies? Remedies are relevant in the area s € (s*,5PF]. If
a remedy is used, then a merger is externality-free, because the merging parties always propose
the minimal necessary divestiture which leaves the price level unchanged. It then follows that
the first-order conditions of the outsider firms (either firms j € J under regime DFE or firms
l € L under regime DC) also remain unaffected by the merger (see (8) for regime DE and (19)
for regime DC'). As a consequence, the social welfare effect of remedies then only depends on
a comparison of total production costs for the firms involved in the merger (firms 1 and 2) and
the firm which is the beneficiary of the divestiture policy (either firm E under regime DFE or

firm 3 under regime DC'). Let us call those firms the insiders. We obtain the following result.

5PF], so that a merger is only cleared with remedies. Then

Proposition 2. Suppose s € (s*,

there exists a critical value S, with s* < § < sP€

, such that the ordering of social welfare
(which follows from a comparison of the insiders’ total production costs) depends on the synergy

parameter, s, as follows:

i) If s € (s%,5), then WP > WDPE > 1>,

YProposition 1 allows us to discuss what would happen if the divestiture affects the synergy level negatively.
Let s(o0) = s + f(o) be the merger synergy as a function of the assets which remain under control of the merged
firm. Assume 0f/dc < 0 with f(¢ — 0) = 1 — s and f(oc — 1) = 0. The merged firm’s cost function then
becomes Cyr = [s + f(o)] 22, /(1+0). It is easily checked that the minimal divestiture is increased under regimes
DE and DC. Moreover, under regime DFE, it is no longer true that a price fixing remedy exists for any s < 1.

Overall, the scope for profitable mergers with divestitures decreases significantly.
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i) If s € (5,5°C], then WPE > WwPC > W+,

i) If s € (3¢, 5PF], then WPF > WPC = W+,
Proof. See Appendix.

Proposition 2 shows that a merger control regime which allows for remedies is always prefer-
able from a social welfare perspective when compared with regime N R. Proposition 2 also
mirrors the fact that total production costs tend to be lower the more equal the distribution
of capital among firms becomes. If the divestiture is relatively small, then regime DC' leads to
the highest welfare level. The entrant firm’s capital is so small in that case, such that insid-
ers’ production costs are larger under regime DFE than under regime DC. However, part ii)
of Proposition 2 also shows that there exists an interval for relatively large divestiture levels
(associated with relatively small synergies), where regime DE outperforms regime DC. In that
case, two effects tend to lower insiders’ total production costs under regime DE when compared
with regime DC': Firstly, the entrant firm gets a relatively large share of firm 2’s productive
capital, and secondly, the divestiture level is smaller under regime DE than under regime DC,
so that a larger share of production goes to the merged firm which benefits from synergies.

Finally, part 4ii) of Proposition 2 shows that for lower synergy levels regime D FE outperforms
both regime DC and regime N R. In that area, a merger is only an equilibrium outcome under
regime DFE, whereas a merger cannot occur under regimes DC and NR.

Overall, those results indicate that it is not necessarily optimal that remedies go to an entrant
firm. In contrast, Proposition 2 shows that this is only the case when divestitures have to be
large. It then follows that the entrant firm obtains a sufficiently large share of the productive
capital which has the positive effect of lowering its total production costs. If, however, the
divestiture is relatively small, then a divestiture to an existing competitor is preferable from a
social welfare perspective as this results in a more even distribution of the productive capital in

the industry.
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5 Extensions

In the following we discuss four extensions. First, we examine the optimal remedy type (divesti-
ture to competitor or to entrant firm) depending on the merged firm’s ability to extract rents
from the buyer. Second, we analyze how the efficiency of the buyer (competitor or entrant) af-
fects the set of equilibrium merger outcomes. Third, we show that remedies may support higher
concentration and strictly lower prices in a dynamic merger game when firms can merge sequen-
tially in pairs. Fourth, we analyze separating and pooling equilibria when the AA is uncertain

about the synergy level associated with a merger proposal.

5.1 Endogenous Remedy Type

Part ii) of Proposition 1 shows that there is a range of synergy levels, with s € (s*, 3¢

|, such
that both a divestiture to an entrant and a divestiture to a competitor constitute acceptable
remedies for the AA. Which remedy is optimal from the merging firms’ perspective? To answer
this question, we distinguish three cases: first, selling the divestiture at a fixed price, second,

auctioning off the right to buy the divestiture, and third, the case of perfect seller power, in

which case the merging firms can make a take-it or leave-it proposal to a pre-selected buyer.

Selling at a fixed price. Assume that the divestiture is sold at a fixed price which does
not exclude any potential buyer.?’ Then the merged firm selects the buyer which guarantees
the highest after-merger profit level; i.e., it compares ﬂ]\Df with WAD/[C.QI If we assume that the
merged firm can optimally adjust the size of the asset sales, we can apply Lemma 5 which states
that the optimal divestiture is strictly larger if sold to a competitor. Moreover, optimal asset

sales guarantee that the pre-merger price p* stays put after the merger. Independently of the

divestiture type, the merged firm’s first-order condition then becomes

2s
l1+o0

p*_ajM_ :EMZO)

20Below (in the bidding context), we derive firms’ willingness to pay. At this stage, it suffices to assume that
the exogenous selling price is small (or even zero), as we want to determine the optimal divestiture type when the
merged firm’s ability to extract rents is limited. See Vasconcelos (2010) for a similar analysis.

*n the following, we indicate equilibrium values by the superscript DE if ¢ = 0% (s) and by DC if 0 = 0P (s).

Hence, 757 := mp(aPP(s)), 78F := 7 (6P (s)) and so on.
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from which we obtain the after-merger output level

*

p

:72
1+1fa

TM (29)

which is decreasing in the divestiture level, 1 — 0. From Lemma 5 we know that the divestiture
is always larger if the buyer is an existing competitor; i.e., eP%(s) < oPF(s) holds always.
Thus, acj\%E > xj\%c and consequently 7r]\D4E > 77’]?40. Therefore, the merging firms will propose a

divestiture to an entrant if the assets are sold at a fixed price.

Bidding for the divestiture. Again, suppose s € (s*,EDC], so that both an asset sale to an
entrant firm or to a competitor can serve as a remedy. We assume again optimal divestitures as
stated in Proposition 1. For simplicity, we take it for granted that the merged firm can extract
the entire willingness to pay from the winning bidder; e.g., by setting a reserve price.??

The gain of the entrant firm from acquiring the divestiture is ﬂ'gE — R, where R denotes the
entrant’s outside option which we normalize to zero. A competitor’s maximum willingness to
pay is given by ch — 7%, with j € J, which is the net gain of acquiring the assets.?3

The solution of the bidding game follows from Proposition 2. If s € (s*,5), then part i) of
Proposition 2 states that WP¢ > WPF holds, from which it follows that the competitor has
a larger willingness to pay than the entrant and that the merged firm also prefers to sell to a
competitor. To see this, note that WP > WPF is equivalent to TI'jDC —|—7Tf40 > WﬁE +7T§E + ¥,
or

hf + [W]-DC — ] > 7hf + nBE. (30)
The left-hand side of (30) is the maximum profit the merged firm might realize if it divests to
a competitor, while the right-hand side is the merged firm’s maximum total profit in case of a
divestiture to an entrant firm. We have just shown that w’]{)f < ﬂ'ﬂE holds in the “selling at

a fixed price” scenario. It then follows from (30) that ﬂ'?c — 7 > 2% must hold, so that a

22This assumption can be relaxed if many potential entrants bid for the divestiture.

%3 Note that a merger which is cleared with remedies 1 —o”¥ (if the buyer is an entrant firm) or with 1—o?% (if
the buyer is an existing competitor) is always externality-free (see Lemma 5). Hence, if the entrant firm acquires
the divestiture, then all competitors’ profits remain at their pre-merger level, 7*. Similarly, if a competitor, say
j = 3, acquires the divestiture, then the remaining competitors’ profits stay constant at the pre-merger level. It

then follows that all competitors j € J have the same maximum willingness to pay for the divestiture.
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competitor’s maximum willingness to pay exceeds the entrant’s maximal bid. Thus, a competitor
wins the bidding and the merged firm realizes after-merger profits ﬂ']\D/[C and extracts at least
72F up to the competitor’s maximum willingness to pay 7er0 — 7* (left-hand side of (30)).
For s € (5,57C), part ii) of Proposition 2 states that the ordering of social welfare is reversed;
i.e., WPE > WPC holds. Hence, the inequality sign in (30) is now also reversed. By the same
argument as before, the merged entity now prefers a divestiture to the entrant firm as this
maximizes the sum of after-merger profits and the price at which the divestiture is auctioned off.
However, straightforward calculations show that the entrant’s maximum willingness to pay does
never surpass a competitor’s maximum bid; i.e., 7TJD C_gn*> W%E remains valid. We conclude,
that a competitor will always post a higher bid than the entrant, so that the divestiture goes to

a competitor when the divestiture is auctioned off.

Perfect selling power. If the merging firms can commit to make a take-it or leave-it offer to
a pre-selected firm, it extracts all gains from trade. Hence, if (30) holds, then the divestiture
is sold to a competitor. By Proposition 2, this is the case if s € (s*,5). Accordingly, for the
remaining parameter values s € (8,35”¢], condition (30) is reversed, so that the divestiture then
goes to an entrant firm.

Proposition 3. Suppose s € (s*,EDC], so that both a divestiture to an entrant or to a competitor

are possible. The outcome of the sales process depends critically on the selling mechanism.

i) If the divestiture is sold at a fized price which does not exclude any potential buyer, then
the merged firm sells the divestiture to an entrant firm.

i1) If the divestiture is sold through an auction in which all buyers bid their mazimum will-
ingness to pay, then the divestiture goes to a competitor.

i11) If the merged firm can make a take-it or leave-it offer to a pre-selected buyer, then the

divestiture is sold to a competitor for s € (s*,3), and sold to an entrant firm for s € (5,5°¢].

Proposition 3 shows that the merged firm’s ability to extract rents from the asset sale is
critically determining the divestiture type. If, for some reason, potential buyers can avoid to
get absorbed in a bidding race, so that rent extraction is severely limited, then a divestiture
to an entrant firm should be most likely. In that instance, the merging parties minimize the

amount of assets to be sold. If rent extraction is enhanced, for instance, when the asset sale is
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structured through an auction-type selling process, then the divestiture should be expected to
go to an existing competitor. In an auction, competitors’ maximum willingness to pay always
exceeds the maximum bid of an entrant firm. Finally, part i) of Proposition 3 shows that the
merged firm’s divestiture decision is perfectly aligned with the social welfare maximizing rule
(see Proposition 2), whenever the merged firm can commit to a take-it or leave-it offer to a
pre-selected buyer. The merged firm is then able to extract the entire surplus created by the
divestiture process. As the trade of divestitures is externality-free, it follows that the merged
firm makes the socially optimal choice.

The message of Proposition 3 is that the merging parties should have a maximum of power in
the asset sales process, because this must lead to a selection of the socially preferred buyer type.
Intuitively, the merging parties maximize the gains from trade under the remedy constraint. As
any merger with remedies is externality-free, it then follows that the socially optimal buyer is
selected.

It is noteworthy that remedy guidelines mirror our findings. For instance, the merger remedy
guidelines of the DOJ distinguish between “fix-it-first remedies” and “post consummation sales”
(DOJ, 2011, pp. 22-25). Successful fix-it-first remedies eliminate the competitive concerns and
allow the AA to clear the merger without the need to file the case in court. In contrast, post-
consummation sales induce the AA to file the case in court to obtain a consent decree which
allows to enforce and monitor the remedial provisions because of the court’s contempt power.
The guidelines clearly favor an adequate fix-it-first remedy, while the post-consummation sale is
much more restrictive (and costly) for the merging parties. With regard to the fix-it-first remedy,
the guidelines “provide the parties with the maximum flexibility in fashioning the appropriate
divestiture” (DOJ, 2011, p. 22). Accordingly, the merging parties can adjust the divestiture
freely, so that the assets can be “tailored to a specific proposed purchaser” (DOJ, 2011, p. 22),
In contrast, if a consent decree is needed for a post-consummation sale, then the guidelines
build up a credible threat of force. First, a package of assets to be divested must be identified
in advance, and second, “crown-jewels” must be offered “to increase the likelihood that an
appropriate purchaser will emerge” (DOJ, 2011, p. 24).

Those rules increase the commitment value of the merging parties when proposing an asset

20



sale to a potential purchaser to obtain a fix-it-first remedy. First, the guidelines give a maximum
of flexibility in adjusting the asset sale to the competitiveness of the purchaser. Second, entering
into a consent decree is costly, full of uncertainty, and further burdened with the crown-jewel
provision. Those additional costs may make the entire merger unattractive, adding to the

commitment value necessary to extract rents in the fix-it-first sales process.

5.2 Efficiency of the Buyer

We show that mergers become more likely when the purchaser can more efficiently employ
the divested assets. We analyze the case of a competitor buyer and the case of an entrant
buyer separately. In the former case, potential competitors may be heterogenous with regard to
their ability to generate synergies when merging their businesses with the divested assets (“het-
erogenous competitors”). In the latter case entrant firms may differ concerning their efficiency
(“heterogenous entrants”).?4

In our basic model a divestiture is only proposed for s > 1/2, which ensured that the
divestitures implied by (15) and (26) are always strictly positive. Introducing the possibility
that the buyer can be more efficient than in our basic model, gives rise to the problem that
a merged firm with synergies s very close to 1/2 may want to propose an infinitesimal small
divestiture. Below we see that this is an issue when competitors are heterogenous. To determine
the smallest possible divestiture, from now on we assume o € [0, 1—¢|, with € > 0 and arbitrarily

small. We call the smallest possible divestiture an e-divestiture.?

Heterogenous competitors. Suppose that competitors have different abilities to generate
synergies when merging their businesses with the divested assets. Let parameter ¢t be a measure
of that ability, so that a competitor of type ¢ has the cost function C; = tz?/(2 — o) if it merges

its assets with the divested assets 1 —o. It is natural to assume s < ¢ < 1, so that the competitor

**Motta, Polo, and Vasconcelos (2003) describe another concern which relates to collusive behavior after merger.
Buyers may differ regarding their competitive behavior in the future. If the AA is not well informed, then the
merging firms may want to select the least competitive type of buyer.

25 A small divestiture of productive capital can lead to synergies on the buyer’s side because it gives access to

some essential inputs or intangible assets (e.g., brand name, business secrets, intellectual property rights).
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buying the divestiture does not realize larger synergies than the merging firms. We can use the
analysis of our basic model (regime DC) to solve for the new divestiture requirement o2 (s, t),
which takes the buyer’s type into account. Using the system of first-order conditions (17)-(19),
while noticing that the buyer firm has marginal costs 2tx/(2 — o) instead of 2z/(1 + o), we
obtain a new requirement

e < | 3O VITTE), ] (L VO TR <1< o

1—c¢, otherwise

from which the price-fixing divestiture rule 1 — oP%(s,t) follows. Obviously, a lower value of
t (i.e., a more efficient buyer type) implies a smaller divestiture. Comparison with the former
divestiture rule (26) shows that a lower value of ¢ implies that the merging firms can achieve a
price-fixing remedy with less divestitures. Solving for the maximal approvable synergy level, we
obtain from (31) that all mergers with synergy parameters
1

s(o,t) < sP0,t) = g

1
(2+0—a2)if§(1+\/9—16st)<1—5 (32)

can pass the decision screen of the AA. Again, comparison of (32) with condition (25) shows that
sPC(o,t = 1) = sPY(0), while 9sP (0, t)/0t < 0. Hence, a divestiture to a more efficient buyer
(lower value of t) increases the scope for approvable mergers. The lowest approvable synergy
level s is, again, reached at o = 1/2, where 57¢(1/2,t) = 9/(16t), which increases when ¢ is
reduced. The smallest possible value of ¢ is ¢ = s. At this point, all mergers with synergy
parameters s < 5°¢(1/2,5) = 3/4 are approvable (note the difference to 5°¢(1/2) = 9/16
according to Lemma 4).

For t < 1, we also obtain e-divestitures which are strictly price-decreasing. The smallest pos-
sible parameter value of s such that a price-fixing divestiture (larger than an e-divestiture) exists
follows from lim, 1 sP¢(o,t) = 1/(2t). Hence, all merger proposals with synergy parameters
s € (1/2,1/(2t)) are then cleared with an e-divestiture. In all those instances, the post-merger
price must be strictly smaller than the pre-merger price, so that consumers are better off after
the merger.

We next check the profitability condition (27) for the divestiture condition (31), which gives
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for 7P (aPY(s,t)) — 27* the expression

2 [Wg + U1 (125% + 13t2%s + 2357 + 15¢7))
(U3 + Wy (nt+ 3t —sn—3s)| [3(s+t) +8st + ¥1(t — s)] (n+ 3)’

(33)

with Uy := /9 — 16st, Wy := 45t% + 395t — 365% — 6952t — 485> — 40t3s + 32s3t, and U3 :=
9(s +t) + 24st + n(3t + 8st + 3s). The denominator of (33) is strictly positive as the terms in
the first two brackets are strictly positive for all n. The zeros of the numerator are independent

of n. The unique positive zero is then obtained at

209 21 21 9 ~
) = — L S ATt 4 2L for 1/2 <t <%
S =155 32 T 1w + gVl for1/2<t<t,

where ¢ follows from 3(#)t = 9/16.20 If the efficiency of the buyer is maximal (i.e., t = s), then

we obtain the largest value of the synergy parameter

12(—7 + 3V/41)
337 — 2141

S(t=s) = ~ 0.723,

such that a merger is both profitable and acceptable for all s < s(t = s) ~ 0.723. In that
case, the merging firms must divest 1 — o” C(s, s) ~ 0.104, which is much less than the maximal
divestiture under the DC regime (50 percent; Lemma 4) and even much smaller then the maximal

divestiture under regime DE (22 percent; Lemma 2).

Heterogenous entrants. Suppose that potential entrants differ with respect to their produc-
tive efficiency. Suppose an entrant of efficiency type r has the cost function C, = rz2/(1 — o),
with 7 € [s,1]. That is, an entrant with a lower value of r has lower marginal costs if it acquires
a divestiture 1 — o > 0. Substituting the entrant firm’s marginal costs 2rz/(1 — o) into the
entrant’s first-order condition under regime DE (7) and comparing the resulting price level with
the pre-merger price, p*, we get that all mergers with synergies

1

s<s(or) = 0y
T g —

24 7(1+0) —207] (34)

are approvable (where we assume s > 1/2). A smaller value of r reduces the minimal divestiture

needed to fix the price at the pre-merger level.?” In contrast to the heterogenous competitor

26 Precisely, we obtain 7 := 6(3v/41 — 7)/(209 — 21v/41) ~ 0.983. Note that for ¢ > ¢ the profit differential (33)
is strictly positive.

2"Formally, dsPF (o, 7)/0r = —9(1 — 02)/ (1 — 4r — 0)* < 0.
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case, there always exists a unique divestiture 1 — oP%(s,r) > 0, for any s > 1/2 and r € [s, 1].

From (34) we obtain the price-fixing divestiture rule

1
UDE(S,T)ZZ(Tf.SJr\/16+8(T+5)+T2+82734Ts),

which obtains at 7 = s the value 0P (

s,8) = /1 + s(1 — 2s), which approaches one if s — 1/2.
We conclude that the merging firms have strict incentives to search for the most efficient entrant.
Assuming s > 1/2, this follows from noticing that a merger under regime DFE is only approved
if divestitures are proposed which fix the price at the pre-merger level. A lower value of r
unambiguously reduces the price-fixing divestiture. Inspecting the first-order condition of the
merged firm (6) it is obvious that the merged firm must increase its output, which implies
an increase in its profit level. At the same time the entrant firm reduces its output by the
same amount, so that the price level stays put.?® Hence, the merging firms want to propose a
divestiture with the most efficient entrant type.

Overall, those results show that the merging firms have strong incentives to search for an
efficient buyer (be it an incumbent competitor or an entrant firm). If successful, this increases
the likelihood of a profitable and approvable merger. Interestingly, an e-divestiture may become

possible when the buyer is a competitor. In those instances the price level decreases, so that

consumer surplus increases as well.

5.3 Remedies in Sequential Mergers

We have so far seen that remedies increase the scope for mergers, which already indicates that
remedies can lead to more asymmetric market structures with higher measures of concentration.
In this section we propose a sequential merger process to derive the ultimate equilibrium market

structure, which can be expected when remedies are feasible.?? We refer to our basic model and

*8Note that the incumbent competitors’ first-order conditions (8) are not affected as the merger under the DE
regime remains price-fixing for all r € [s, 1].

29Sequential mergers were analyzed in Nilsson and Sorgard (1998), who show that merger outcomes are likely
to be path-dependent. See Nocke and Whinston (2010, 2012) for recent contributions which identify conditions

such that a myopic merger review is nevertheless subgame perfect.
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we restrict the analysis to parameter values s € (3°¢,5PF].30 In that range the divestiture must
go to an entrant firm to induce the AA to approve the merger.

We start with a symmetric four-firm Cournot oligopoly (see Vasconcelos, 2010, for an anal-
ogous setting). We invoke the assumption that synergies s can only be created once. Hence, if
a firm is a result of a previous merger, then that firm cannot create synergies again.?! For sim-
plicity, we assume that the realized synergy s is the same for all mergers. We suppose disjunct
sets of possible mergers (see Nocke and Whinston, 2010). That is, the initial set of four firms
I ={1,2,3,4} is divided into two subsets of two firms, say I} = {1,2} and Iy = {3,4}. Firms in
those sets can merge sequentially (firstly, firms in set 1, and secondly, firms in set I3). If firms
in both sets found it optimal to merge, then two new merged firms M; (which is the merger of
firms 1 and 2) and Ms (which is the merger of firms 3 and 4) emerge. At the same time (as each
merger must have been price-fixing) entrant firms F; and Ey have entered the market. In the
third stage of the merger game, we allow for any possible bilateral merger. Then, the merger
formation process ends and firms compete in Cournot fashion. To simplify, we assume that firms
have only once the opportunity to merge. Hence, if firms 1 and 2 (firms 3 and 4) do not merge
in the first (second) stage of the game, then they cannot merge in the last stage of the game.

Note that this merger game always induces two mergers in the first two stages of the game.
Hence, in the first stage, firm 1 proposes a merger with firm 2 with remedies to an entrant firm
according to Proposition 1. Thus, an entrant firm enters with capital 1 — oPF(s). According
to Lemma 5, the merger is externality-free. At the end of stage 1, we obtain a new set of firms
which consists of the merged firm, M;, two incumbent competitors 3 and 4, and the entrant
firm Fy.

In the second stage, firms 3 and 4 can also propose a merger. The profitability of a merger
between firms 3 and 4 follows from noticing that the first merger is externality-free. Firms 3
and 4, therefore, face the same decision problem (i.e., first-order conditions) as firms 1 and 2 in

the first stage of the game. Hence, firms 3 and 4 will also find it profitable to propose a merger

300f course, our analysis remains valid if we consider s € (s*,EDC}. Then, by Proposition 3, a divestiture to an

entrant can be expected when the merged firm’s ability to extract rents from the purchaser is limited.
31This assumption ensures that divesting parts of a firm and merging these parts later on does not create

additional synergies.
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with exactly the same divestiture 1 — 0% (s) that was applied to the first merger. This remedy
creates a new entrant firm Fs.

We, therefore, obtain in the third stage a market structure with two large firms (M; and
M) and two symmetric small firms F; and Es. It is obvious that a merger between one of
the merged firms and an entrant firm cannot be approvable as such a merger does not create
synergies anymore. Similarly, a merger of firms M; and My is strictly price-increasing in the
absence of a remedy which remains true if we consider a divestiture to either firm E7 or Es. A
merger between firms M; and M, with a price-fixing divestiture to a new entrant firm is not
profitable. We are, therefore, left with a possible merger between entrant firms F; and Fos.

Both entrant firms operate with the same size of capital 1 — o”F(s). In the third stage, we

then obtain the following first-order conditions:

8
p(X) —zp — ﬁ:p]\/l = 0 for firms M; and M, and (35)
8
p(X) —Tp — mﬂjE = 07 for firms El and EQ,

with Wy := /(1 — s) (25 — s), where we substituted (15) into (6) and (7), respectively. If firms
Ey and E; merge to form a new firm F with combined capital 2 [1 — P (s)], and cost function

Crp = sz%/ [2(1 — oPE(s))], then the merged firm’s first-order condition becomes

s = 0. (36)

X_ N — g
PX) = ap = 3o g o

Solving equations (35) and (36), we obtain the equilibrium outputs

3s% — 3520, + 3352 + 1965 — 245Uy — 76 + 40,
Tp = and
1253 4+ 20052 + 688s — 224

3520, + 165U, — 4T, — 353 — 36 + 1152 + 132s
= for My and M.
o 1257 + 20052 + 6885 — 224 or i ane A

Computing the after-merger market price

158 + 1455% + 2285 — 76 — 352Uy, — 8sWy + 40y

p(s) 1253 + 20052 + 6385 — 224 :

we get that this merger decreases the market price below the intial price level, p*, for all s €

(EDC,EDE]. The merger must be profitable, as the merged entity produces more than both
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entrant firms independently. Note finally, that the mergers in stages 1 and 2 remain profitable
even though the market price is lower than in the absence of mergers.

We, therefore, have shown that the possibility of remedies can convert a symmetric market
with four firms into a much more concentrated and asymmetric market with two large firms and
one small firm. In the absence of remedies no merger could occur, so that concentration would
be lower. However, consumers benefit from remedies as they allow to approve mergers which

yield synergies otherwise not realizable.

Proposition 4. Consider a four firm Cournot oligopoly and a dynamic merger game. Suppose
s € (§DC,§DE]. Without remedies the market structure is not affected by merger activities.
With the introduction of remedies (in particular, divestitures to an entrant firm), the equilibrium
market structure consists of two equally large firms and one small firm. Each merger realizes

synergy s and the market price is strictly lower than in the absence of mergers.

Proposition 4 is related to Nocke and Whinston (2010), where conditions are identified such
that a forward looking merger control regime cannot do better than a myopic one. Our analysis
shows that their result carries over when remedies are taken into account and subsequent mergers
are possible between newly created competitors. In fact, allowing for subsequent mergers among

entering firms may give rise to additional price reducing effects if synergies can be realized.

5.4 Incomplete Information

We now assume that the AA does not know the exact synergy level associated with a merger
proposal. Again, we build on our basic model and we consider only remedies to an entrant firm.
We suppose a two-type case setting. Let there be two types of synergy levels, § = h,[, among
potential merger proposals: s;, (“high-cost” type) and s; (“low-cost” type), with s; < s;, and
snys; € I = [1/2,(3v/41 — 7)/16).32

A priori, the efficient type s; occurs with probability p and the inefficient type s;, with counter

32Restricting attention to the interval I; ensures that any merger proposal is strictly profitable (the upper
bound follows from Lemma 1), while there may be merger proposals (with s = 1/2) which should be approved
without a divestiture. Moreover, there can be merger proposals with s > $”F which should be blocked under

complete information (see Lemma 3).
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probability 1 —p. Given sy € I, there exists a minimum share of productive capital 03”” € [0,1]
which has to stay within the merged firm to ensure profitability of the merger; i.e., arenm follows
from solving m{F (o1, s9) — 27* > 0.33 While the AA does not know the exact synergy level,
the merging candidates know their exact synergy level sg, with 6 = 1, h.3*

We analyze the same game is in our basic set-up with the following qualifications: First, a
divestiture proposal is binding and cannot be reversed after the AA’s decision. Second, only
strictly profitable mergers are proposed.?® Third, the AA approves the merger only if the
expected post-merger price is not higher than the pre-merger price p*.3¢ We solve for subgame
perfect Bayesian Nash equilibrium.

Let pP™(sg) denote the post-merger price following a merger of type sg with divestiture 1—oy.

Such a merger-proposal will be approved if and only if

p*—E®'"™) > Oor (37)

b (sn) + bip"" (s1) < (38)

where the left-hand side of (38) denotes the expected post-merger price, given the AA’s beliefs
by, and b; about facing a merger proposal of either a high-cost type, s, or a low-cost type, s;,
respectively.

A priori beliefs of the AA are b; = p and b, = 1 — p. There is only one instance, in which the
AA can update its belief such that it can infer from the divestiture proposal the merger’s type
for sure. This can only be the case, when the divestiture is so large that only the low-cost type
can profitably merge. If, in contrast, the divestiture is small enough so that both types find it
profitable to merge, then the AA must stick to the a priori distribution of merger types.

The existence of a separating equilibrium follows from noting that a merger’s profitability is

33 SQuch a o§""™ exists as we assume sp < s™(00) (see Lemma 1), and since profitability is strictly monotonously
decreasing in the divestiture’s size (which follows from (29) when the divestiture is sold at a fixed price).

34In addition, all competitors know the true synergy level after the merger is successfully completed.

35 That assumptions simplifies the analyzes of the separating equilibrium below. Precisely, the high-cost type
will not mimic the low-cost type type in case of indifference which allows us to easily calculate the size of the
divestiture in the separating equilibrium.

36The AA is assumed to be risk-neutral.
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strictly increasing in the synergy level, sg. It then follows that the low-cost type can profitably
merge with higher divestitures than the high-cost type; i.e., U?”m < aznm holds always. Hence,
any merger proposal of a type sy will never incorporate a share of capital lower than agli“.

As the AA can, therefore, infer the merger proposal’s type if the profitability condition holds
only for the low-cost type, we can specify the following belief system of the AA. If the proposal

min

o is larger than o™ then the antitrust authority has beliefs b, = Pr(sp = si|o > oin) = p

min

and b, = Pr(sg = sp|lo > o) = 1 — p, whereas beliefs are updated with b; = Pr(sg = silo <
oin) =1 and by, = Pr(sp = splo < o) = 0, if the proposal o falls short of o}*in
Since the proposed divestiture may serve as a signalling device, we obtain pooling and sep-

arating equilibria in the incomplete information scenario.?”

Proposition 5. There exists a unique solution oP° so that (38) holds with equality. All equilibria
which involve successful merger proposals are the following.

i) If oP° > aZ"", then oP° constitutes the unique equilibrium; that is, there is only “pooling”
and any merger type proposes a merger with divestiture 1 — oP°.

it) If oP° < JZ”” and oP¥(s;) > TPF, only a separating equilibrium exists in which the

efficient type proposes a successful merger; the divestiture then is of size 1 —min{oPF (s;), aﬁ”i”}.

Proposition 5 states that a successful is either the result of a pooling equilibrium or of a
separating equilibrium depending on whether or not the solution to condition (38) (holding with
equality) leaves the high-cost type’s merger profitable or not. If that profitability condition is
fulfilled, then only a pooling equilibrium exists. The low-cost type could only induce separation
by proposing a higher divestiture level than under the pooling equilibrium which can never be
profitable as the merger will also be cleared with the lower pooling divestiture. Proposing a
lower divestiture is also not a feasible strategy as this would

Inspection of (38) yields that the divestiture 1 — oP° in a pooling equilibrium increases in
sp and pp, while it decreases in s; and p;. It is then immediate that a pooling equilibrium is
more likely if the synergy level of the high-cost type is not too low. Conversely, if the high-cost
type’s synergy level becomes so low that a merger is no longer profitable at ¢P°, then a merger

can only be the outcome of a separating equilibrium. In the latter instance, the low-cost type

3TThe proof of the following proposition is provided in the Appendix.
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proposes a divestiture 1 — min{oP?F(s;), o7} which ensures that the high-cost type has no
(strict) incentive to mimic the efficient type’s proposal. We then obtain two possible scenarios
in a separating equilibrium. Either the high-cost firm is sufficiently inefficient, so that it suffices
to propose the full information price-fixing divestiture, 1 — c”¥(s;), or the high cost firm is
efficient enough so that a merger proposal with divestitures 1 — oP¥ (s;) remains profitable. In
the latter instance, the low-cost firm has to propose a the “separating” divestiture level 1 — Ufin
which deters the high-cost type from proposing a merger.

It follows from Proposition 5 a merger with s; > $”F can be an equilibrium outcome under
pooling. Such a merger is never profitable under complete information but can become profitable
if the AA is unsure about the merger type. In a pooling equilibrium the price-fixing divestiture
is smaller than the complete information divestiture of the high-cost type and larger than the
complete information divestiture of the low-cost type; i.e., 1 — oPF(s,) > 1 — 0P > 1 — PP (s))
holds. Hence, there may be instances where the high-cost type merger becomes profitable under
incomplete information as the requested divestiture level is reduced.

It then also follows that the low-cost type must propose a larger divestiture in any pooling
equilibrium when compared with the divestiture level under complete information. As the AA
requires a too large divestiture from a low-cost type, it “overshoots” in those instances in terms
of consumer protection. After a low-cost type merger has been cleared in a pooling equilibrium,
the price is strictly smaller than before the merger.

The overshooting phenomenon can also occur in a separating equilibrium, whenever the low-

cost type proposes a divestiture of 1 — ohmin that is larger than its full information divestiture

level 1 — oPE(

s1). The following example, describes such a situation. Let assume a market
with four firms and merger types s; = 1/2 and s, = 7/10, with a priori probabilities p = 1/10
and 1 — p = 9/10. We then obtain profitability thresholds ahmm ~ 0.80 and a}mn ~ 0.57 for
the high-cost type and the low-cost type, respectively. In addition, in a pooling equilibrium
condition (38) must hold with equality which yields oP° ~ 0.78. The low-cost firm will propose
no divestiture under complete information; i.e., oPF (s1) = 1. According to Proposition 5 there
exists a separating equilibrium, in which the efficient type divests 1 — min{oPF(s;), o} =

m

1—o} n = 1/5, which means the AA overshoots in terms of consumer protection.
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6 Conclusion

We analyzed the effects of remedies on merger activity in a standard Cournot oligopoly with
homogeneous products under a consumer welfare standard. In general, remedies increase the
scope for profitable mergers that do not harm consumers. Remedial offers must be larger when
the merger’s synergy level is smaller, which mirrors the proportionality principle in remedy
regulations. Moreover, divestitures to an entrant firm are more effectively countering anticom-
petitive effects than divestitures to an existing competitor. The ability of the merging firms
to extract the gains from trade of the asset sale is critical when the purchaser is endogenously
determined. That ability is maximal when the merging parties can make a take-it or leave-it
offer to a pre-selected buyer, in which case the socially preferred divestiture is chosen.

We have also shown that the merging firms have strong incentives to search for the most
efficient buyer as this tends to increase the feasible set of mergers and, at the same time, keeps
the asset sales necessary to induce an approval at its lowest possible value. We also identify
instances which lead to mergers under a remedy rule which are strictly price-decreasing. First,
a divestiture to an efficient competitor firm which is able to realize synergies may lead to lower
prices, and second, sequential mergers may induce a series of (price-fixing) divestitures which
create two new entrant firms. The entrant firms can then realize synergies by merging their
businesses, which results in a strictly lower price when compared with the price which would
prevail in the absence of remedies.

If the AA is uncertain about the merger’s synergies, then the remedy proposal may be used
as a signalling device.?® If, however, the pooling equilibrium involves a divestiture which leaves
the inefficient type merger profitable, then only a pooling equilibrium exists. We have shown
that the AA always overshoots in terms of consumer protection in a pooling equilibrium since the
low-cost type must divest more than under complete information. In a separating equilibrium
overshooting can also occur in which case the low-cost type proposes a divestiture large than

the full information divestiture to deter the high-cost firm from proposing a merger at all.

38 This idea is related to Lagerlsf and Heidhues (2005). They argue that the efficiency defense in merger control

may induce the merging parties to undertake investments into the production of hard evidence to signal their

synergy type.

31



Finally, introducing incomplete information also evokes new questions concerning the op-
timally of extreme options (Szalay, 2005); that is, the AA may abstain from producing any
information on its own when remedies are possible, while it may have stronger incentives to
do so when it must either clear or block the merger altogether. Moreover, in an incomplete
information setting, the assessment of remedies may also depend on the broader institutional

environment, which may vary between inquisitorial or adversial (Dewatripont and Tirole, 1999).

Appendix

In this Appendix we provide the proof of Propositions 2 and 5.
Proposition 2. Suppose that a remedy is used under regimes DFE and DC. Then, the com-
parison of regimes DFE and DC with regime N R follows from a revealed preference argument.
If a remedy is used, then it is always the smallest possible one which leaves the price level un-
affected. Hence, the merger is always externality-free: both consumer surplus and the outsider
firms’ profits do not change in those instances. This follows directly from inspecting the out-
sider firms’ first-order conditions (8) and (19) under regimes DE and DC, respectively. As the
merging firms find it profitable to proceed with the merger and the beneficiaries of the remedy
can increase their profits it must follow that social welfare increases under regimes DFE and DC
when compared with regime N R.

The comparison of social welfare under regimes DFE and DC for synergy parameters s €
(s*,5PC] depends on a comparison of total production costs of the involved firms. Total pro-

duction costs of firms M, E, and 3 under regime DFE are

DE\?2 DE\?2
wPE ._ o (xDE DE) L C (xDE DE) n C(xDE) _ S (IM ) n (fL‘E ) n (a:DE)Q
=0pM\ Ty 0 E\YgE ,0 3 _1+O'DE 1_O-DE 3 ’

while total production costs of firms M and 3 under regime DC' are

DC\2 DC\2
DC ._ DC _DC DCy _ % (mM ) (-”33 )
by ~—CM(:I:M70- >+C<$3,0' )_ 1—|-O'DC 2 — gDC”

We then get that the sign of (WDC — WDE) is equal to the sign of (EDE — EDC). Using the

equilibrium outputs (9)-(11) and the divestiture level (15) under regime DE, and the equilibrium
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outputs (20)-(22) and the divestiture level (26) under regime DC, we obtain

9852W, U5 — 255U, W5 — 9053 W, U5 + 6154 W, U5 — 29550, U5
—32535 W5 + 556535 + 326752 W5 — 150, s
+5275°Wy + 2958W5 — 43857 W5 — 8560, — 3550, — 8655
+73253W, — 1816 s2Wy + 645540, — 450, — 7505 — Uy %
- (—15 — ns? — 352 — bn — 18sn — 3Wy — 5ds + nsWy — nly + 3504)° %
X (=3 — U5 — 115+ sU5)? /4

with Wy := /(1 —5)(25 — 5), W5 := /(9 — 165, and Vg := 225 — 11485s* — 493253 + 2562s° +

85352 +58s — 85" + 63155, Since the numerator of (39) is independent of n and since the denom-

EDE _ EDC

inator is strictly positive for all n > 3 and all s € [s*,57F], the zeros of (39) are independent of
n and we obtain that (39) is strictly positive between the zeros s = 1/2 and s :~ 0.562425 and
strictly negative for s € (5,57¢). Note also that 5 < 37¢. We conclude that XPF > »P¢ and
hence, WPC > WPF holds for (s*, ), whereas ¢ > PP "and hence, WP¥ > WP holds
DC] (

for (5,3 with equality holding at s = 3).

Proposition 5. First, we show that there exists always a unique solution to (37) with equality.
Given synergy level sy € {s;, s} and a divestiture to an entrant firm, 1 — o € [0, 1], the post-
merger price is given by

B 3(=3 — 20 — 65 + 205 + 0?)
 —3n—15—2n0 — 80 — 6sn — 12s + no? + 702 + 20sn + 8os’

P’ (s,0)

We assume that o € I := [1/2,1].39 The expected post-merger price is strictly monotonously
increasing in s € I; and strictly monotonously increasing in o € Is. We obtain pP™(s,0 = 1/2) =
(60s +45)/(15n + 32s + 20ns + 69) and pP™(s,0 = 1) = (3s+3)/(n+ s+ ns+4). For all n and
all s € Iy, the difference pP™(s,0 = 1/2) — p* is negative and the difference p?™(s,0 = 1) — p*

39We know from Lemma 3 that under a price fixing regime all equilibrium shares o which stay under the control
of the merged firm are given by [0.678, 1] for s € I1, so that I» covers all equilibrium shares o. Clearly, given the
AA’s decision rule, the equilibrium divestiture according to (38) will be lower than the price-fixing divestiture of
the inefficient type s, and higher than the price-fixing divestiture of the efficient type s; as given by Lemma 3

and thus we may restrict our analysis to o € I>.
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is positive. Thus, for all beliefs b; € [0, 1] and b, = 1 — b;, we obtain

b (sp, 0 = 1/2) 4+ by (s1,0 = 1/2) < pP™(sp,0 = 1/2) < p*
and
p* < pP"(s;,0 = 1) < bppP™ (sp,0 = 1) + bpP™ (s1,0 = 1).
Since the range of values of p?™ (o) on o € I, covers p* and since pP™ (o) is continuous and strictly
monotonously increasing, the intermediate value theorem implies a unique solution o?° € [1/2, 1]
at which condition (38) holds with equality for all admissible values of by, by, s, and sp,.
Second, we investigate in which case a pooling equilibrium exists. Assuming strict profitabil-

min

7 oty = o™, proposing a merger

ity holds for both merger types in o%?; i.e., o?° > max{o]
with divestiture 1 — oP° to an entrant constitutes a pooling equilibrium. Proposing a lower
divestiture is no equilibrium action since all merger-types prefer divesting a lower share, so that
the antitrust authority cannot update beliefs and thus rejects the merger proposal according to
(37). Proposing a higher divestiture is no equilibrium action as well since the merger’s profitabil-
ity decreases in the divestiture’s size, so that each firm has an incentive to deviate to a lower
divestiture and divest only the minimal required share. If, however, o7° < gy for both 6 € {I, h},
in equilibrium neither the efficient nor the inefficient type will propose a merger incorporating
oP? due to profitability concerns. Whereas in this case the inefficient merger would not have
been proposed under full information, too, the more efficient merger may have been profitable
under full information, but lost profitability due to the DE-regime with incomplete information.
Finally, if U{’”'” < oP? < aZ”", then only the efficient type proposes an admissible merger and
thus we cannot obtain a pooling equilibrium.

Third, we investigate the existence of seperating equilibria, in which an inefficient merger
proposes to keep share oy, of the second merger’s capital and in which the efficient type proposes
to keep share ;. Remember that in case a divestiture-proposal of an inefficient merger is
approved, the same proposal by an efficient merger would be approved anyway since the required
divestiture is higher if the type is less efficient. If o; is a profitable proposal only for the efficient
type, i.e. o7 < in“, then the antitrust authority can precisely infer the merger’s type and update
beliefs to b; = Pr(sgp = s;lo; < U?in) =1 and b, = 1, so that (37) reduces to the DE-regime’s

decision rule (see section 3).
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We assume that (0, 0p) with o; # o}, constitutes a seperating equilibrium in which both
types propose a strictly profitable merger. If in a seperating equilibrium (o, 0},) the efficient
type’s proposal is denied, then the inefficient type’s proposal is denied, too. Else, since propos-
ing oy, fulfills the profitability condition for the inefficient and thus also for the efficient type,
the latter has an incentive to deviate to o5. It cannot occur in a seperating equilibrium that
both proposals o; and oy, are approved, since each merger would profitably deviate by proposing
min{o;, oy}, which may give a pooling, but no seperating equilibrium. Thus, in a separating
equilibrium necessarily either both type’s proposals are denied or only the efficient type’s pro-
posal is approved. In the latter case, since the inefficient type must not have an incentive to
deviate, we require that the efficient type’s proposal o; fulfills o; < JZ””. We define 0P (s;) = 0
for s > 5PF(s;), indicating that for weak synergies no profitable, price-fixing merger with di-
vestitures to an entrant is possible. Now, in case o E(sl) > 0, in a seperating equilibrium the
efficient type necessarily proposes min{cP?%(s;), "}, which gives the maximum share so that
the proposal is approved and so that strict profitability holds only for the efficient type. The
inefficient type proposes some strictly profitable, but denied o, or no merger at all. This gives a
seperating equilibrium in case no pooling equilibrium exists. If, however, a pooling equilibrium
in which both types propose o?° exists, due to o?° > ¢ > min{oPF(s;), 07"} no seperating
equilibrium exists.*? If oPF (s;) = 0, in equilibrium both types propose a strictly profitable, but

denied merger, or both propose no merger at all.

References

Cabral, L. (2003), Horizontal Mergers With Free-entry: Why Cost Efficiencies May Be a Weak
Defense and Asset Sales a Poor Remedy, International Journal of Industrial Organization

21, 607-623.

Clougherty, J. and Seldeslachts, J. (2012), The Deterrence Effects of US Merger Policy Instru-

ments, Journal of Law, Economics, and Organization, forthcoming.

10 Assuming additional costs going along with a pooling equlibrium like delay or costs of governmental inspections

equalizes just an upward shift of oP° and is thus not worthwhile to be considered.

35



Dewatripont, M. and Tirole, J. (1999), Advocates, Journal of Political Economy 107, 1-39.

DOJ (2010), Horizontal Merger Guidelines, U.S. Department of Justice and Federal Trade
Commission, issued: August 19, 2010, Washington, D.C.

DOJ (2011), Antitrust Division Policy Guide to Merger Remedies, U.S. Department of Justice,
Antitrust Division, June 2011, Washington D.C.

Duso, T., Gugler, K., and Sziiss, F. (2012), An Empirical Assessment of the 2004 EU Merger
Political Reform, DICE Discussion Paper No. 58, Heinrich-Heine University Diisseldorf,
Diisseldorf.

Duso, T., Gugler, K., and Yurtoglu, B.B. (2011), How Effective is European Merger Control?,
Furopean Economic Review 55, 980-1006.

EU (2004), Council Regulation (EC) No 139/2004 of 20 January 2004 on the Control of Con-
centrations Between Undertakings (the EC Merger Regulation), Official Journal of the
European Union L24/1-124/22.

EU (2006), Ex Post Review of Merger Control Decisions, A study for the European Commission

prepared by Lear, Laboratorio di Economia, Antitrust, Regolamentazione.

EU (2008), Commission Notice on Remedies Acceptable under Council Regulation (EC) No
139/2004 and under Commission Regulation (EC) No 802/2004, Official Journal of the
European Union, 2008/C 267/01, C267/1-C267/27.

Farrell, J. (2003), Negotiation and Merger Remedies: Some Problems, pp. 95-105, in: Lev-
eque, F. and Shelanski, H. (eds.), Merger Remedies in American and European Union

Competition Law, Edward Elgar, Cheltenham, UK.

Farrell, J. and Shapiro, C. (1990a), Horizontal Mergers: An Equilibrium Analysis, American
FEconomic Review 80, 107-126.

Farrell, J. and Shapiro, C. (1990b), Asset Ownership and Market Structure in Oligopoly, Rand
Journal of Economics 21, 275-292.

36



FTC (1999), A Study of the Commission’s Divestiture Process, Federal Trade Commission
Staff Report (August 6, 1999), Washington D.C.

Lagerlof, J.N.M. and Heidhues, P. (2005), On the Desirability of an Efficiency Defense in Merger

Control, International Journal of Industrial Organization 23, 803-827.

Leveque, F. and Shelanski, H. [eds.] (2003), Merger Remedies in American and European
Union Competition Law, Edward Elgar, Cheltenham, UK.

McAfee, R.P. and Williams, M.A. (1992), Horizontal Mergers and Antitrust Policy, Journal of
Industrial Economics 40, 181-187.

Motta, M., Polo, M., and Vasconcelos, H. (2003), Merger Remedies in the European Union:
An Overview, pp. 106-128, in: Leveque, F. and Shelanski, H. (eds.), Merger Remedies in

American and European Union Competition Law, Edward Elgar, Cheltenham, UK.

Nilsson, T and Sorgard, L. (1998), Sequential Horizontal Mergers, European Economic Review

42, 1683-1702.

Nocke, V. and Whinston, M. (2010), Dynamic Merger Review, Journal of Political Economy
118, 1201-1252.

Nocke, V. and Whinston, M. (2012), Merger Policy with Merger Choice, American Economic

Review, forthcoming.
OECD (2011), Remedies in Merger Cases, OECD Policy Roundtables, Paris.

Ormosi, P.L. (2012), Claim Efficiencies or Offer Remedies? An Analysis of Litigation Strategies

in EC Mergers, International Journal of Industrial Organization 30, 578-592.

Parker, R. and Balto, D. (2000), The Evolving Approach to Merger Remedies, Antitrust Report;

available at www.ftc.gov/speeches.

Perry, M. and Porter, R. (1985), Oligopoly and the Incentives for Horizontal Merger, American
Economic Review 75, 219-227.

37



Spector, D. (2003), Horizontal Mergers, Entry, and Efficiency Defences, International Journal
of Industrial Organization 21, 1591-1600.

Szalay, D. (2005), The Economics of Clear Advice and Extreme Options, Review of Economic

Studies 72, 1173-1198.

Vasconcelos, H. (2010), Efficiency Gains and Structural Remedies in Merger Control, Journal

of Industrial Economics 58, 742-766.

Verge, T. (2010), Horizontal Mergers, Structural Remedies, and Consumer Welfare in a Cournot

Oligopoly with Assets, Journal of Industrial Economics 58, 723-741.

Whinston, M.D. (2007), Antitrust Policy Towards Horizontal Mergers, chapter 36, in: M.
Armstrong and R. Porter (eds.), Handbook of Industrial Organization, Vol. 3, Elsevier,

Amsterdam.

Wood, D.P. (2003), A Comparison of Merger Review and Remedy Procedures in the United
States and the European Union, pp. 67-74, in: Leveque, F. and Shelanski, H. (eds.),
Merger Remedies in American and European Union Competition Law, Edward Elgar,

Cheltenham, UK.

38



