








compared to the original equilibrium, of social welfare after a merger is a increasing

function of substitute parameter of distant competitor.

3.4Asymmetric Substitutability

Next, I turn to the main question of whether mergers are profitable in the original
Cournot model and which merger is more profitable from the viewpoint of the

acquiring firm, firm 1.

Here, both B and y range from zero to one but could not be zero or one. From the last
section, it is known that dropping product line would not occur when a merger occurs.
This part will analyze merging firm’s profitability, optimal strategies, influences on
the price and quantities, and how the consumer surplus is affected by the merger
without dropping. The following reference figure shows the understanding for the
intuition of the results in Cournotmodel. And for convenience, the merger between
firm 1 and firm 2 is denoted as (1,2) and merger between firm 1 and firm 3 is

denoted as (1,3).
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FigureC5:Profitable Mergers and Optimal Mergers in Cournot Model
I. Merger Paradox Exits
I1. (1,2) and (1,3) are profitable, (1,3) is the optimal
I11.Only (1,2) is profitable

3.4.1 Merger Profitability

It can be shown that, given f there exists unique #(f)and () such that:

(1% +T1¢2) - (IT; +1T;) > 0, 7€ (0, #(B))
LI + T[T +11,) =0, 7= #(B)
([ +T152) - (IT; +1T3) < 0, 7€ (7(B).1)

(1" +T1) - (0T, +113) < 0, 7€ (0,7(8))
([1022 + 1) = (0} +113) = 0,7 = #(B)
(T +IT5) - (017 +113) > 0, 7€ (F(B), D

A

(22)
Thus, the following proposition is established.

Proposition 1
Merger between firm 1 and firm 2 is profitable if and only if condition Al:
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0< y<min{#f), f}<1holds.
Proof . See Appendix.

The conclusion is consistent with lemma | and demonstrates that only if when the
distant competitor is distant enough, the merger with close competitor is profitable.

Wheno< <1, given B, free-riding measurement 4. is a decreasing function ing ,
9

namely %

(See the illustration on the section of Influences on Unilateral Effects).
0
b

When g is large, the free-riding degree by firm 3 is small. In fact, the more close
the close competitor to the merging firm, the more difficult the outsider competes
with them. In other words, when /A is smaller, the benefits of insiders by merger
would be offset by outsiders. And thus, it is required that outsider should be more
distant to prevent its free-riding and harms to insiders. Obviously, the requirement on
the distance of outsider to insiders is stricter than that of semi-asymmetric model.
Merger between firm I and firm 3 is profitable if and only if condition A2:
HPB) <y < B <arcH(B)<0.5550 holds.
Proof . See Appendix.
In lemma 2, I conclude that to merge with firm distant competitor is never be
profitable when there is homogenous substitute product for merging firm.
Nevertheless, to merge with distant competitor could be profitable when the two
substitute parameters satisfy the formulated relationship. In such an asymmetric
industry structure, the outsider (the close competitor) turns out to be more-matched
in strength with the target (the distant competitor). Therefore, the insiders are enabled

the ability to bargain with the outsider and win back the merger benefits.

3.4.2 Target Optimal Strategy and Equilibrium

Proposition 2
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Scenario I1: If 0.5550< #(B) <y < B <1, neither the merger between firm 1 and firm
2 nor one between firm 1 and firm 3 are profitable, merger paradox exists.

Proof . See Appendix.

When both competitors are very close to the merging firm, the insiders could not
resist the corrosive influence of outsider and the merging firm finds no endogenous
incentives to intrigue a merger. This proposition helps explain why oligopoly with

three members exists and holds up.

Scenario 2:When0 < y < min{#( ), {8} <1, the merger between firm 1 and firm 2 is
profitable but the merger between firm 1 and firm 3 is non-profitable, the optimal
strategy for firm 1 is to merge with firm 2.

Proof . See Appendix.

Scenario 3:When Al and A2 holds, both the mergers between firm 1 and firm 2 or
firm are profitable and the total profit after merger between firm 1 and firm 3 is large
than that between firm 1 and firm 2, the optimal strategy for firm 1 is to merge with
firm 3.

Proof . See Appendix.
Proposition 2 conveys a message that whenever it is profitable to merge with firm 3, it

is the optimal strategy.

To analyze these reasons behind this proposition, I go back to the equilibrium before
a merger occurs. Since the original market is asymmetric, the distant competitor has
already made use of its product differentiation to dominate larger market share and
earns larger profits than the other two firms. Firm 3 is more alluring than the firm 2
so that the merging firm is able to increase larger market share and profits and gain

louder voice in the market.
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In Cournot market in which firms compete with each other by quantity, to expand its
market share is the most attractive incentive to merge for a proposer. A merging firm
is expected not to miss the opportunity to increase its concentration whenever it is
profitable to do so. In the next section, I would continue to discuss how the merger

influences the prices.

3.4.3 The Unilateral Effects

In this part, I would like to investigate how the unilateral effect depends on the

degree of substitutability after a merger. For example, I measure the unilateral effect

(1.2)

p

with ratio: P~ .

Under the condition (A1), the merger between firm 1 and firm 2 is profitable, from

equations (4) and (8), the following unilateral effect measurement is as follows:

p? _p? (BN -B-2) pi? _ 2Ay-B-P-B-2) (23)
. F-26-2) ' p  Qyr-B-2-28-2)
a pl(1,2)

p____2BB+) _,

oy 2+28-7")

(1.2)

P
0 pi__(2+4B-3y +25' 2By +¢")
op 2+28-7")
_Q@+2B-P)+2B+DB-P)+ 1)

2+28-7")

This states that when the insider is closer and the outsider is more distant, the

merging party is able to charge higher price.
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(1.2)

ap;
Pi 2B@4+2B+6B+4 +3 B+ Y —68y—4y—4y —25%Y)
oy Q+B-)VQ+28-7)
_2BQU-p@+ B +3f+27)+37°B+1Y)
Q+B8-7)2+28-7)
ap;l.Z)
P _2y(4-68+3y =y + By-25")
op Q+B8-7)2+28-7)
_2y4-68+3y -y + By-2p")
T QA=Y @+2B8-7)
:27(4(1—ﬂ)+2(};-ﬂ)+(f-ﬂ2)+ﬂ2(7—1)—74)<0
Q+B-7)(2+28-7)

It is obvious that substitute parameters affect prices of insiders and outsider

differently.

Specifically, when the outsider is more differentiated from the insider or the insiders
are closer, the resulting price of firm 3, the outsider, would be lower. When a merger
occurs, the resulting prices for products of both outsider and insider are expected to

increase.

Under the condition (A2), the merger between firm 1 and firm 2 is profitable, from

equations (4) and (12), the following unilateral effect measurement is as follows:

p? _Q+B-y)4-57 +38y +By-28-yB")

p: Q-p)@4=57' =B +2pr")
Py _Q+B-y')4-4y - B+ By ~2y+By+ ) (24)
p; 2+ B-2y)4=57" - f* + 25y

P _(=9Q2+B-y)y+2-h)
p,  Q2=Y4-57-F+2p87)

Then, using the similar analysis above, I obtain the following results:
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L aB_
D P
<or>0, <0
dy of
(.3) (L3
3 Ps _ 2 Pa _
p. p:
0, 0
oy 9B
a p;l:;) a p;l:)
123 P>
<or>0, >0
oy dp

The anti-monopoly authority is possible to disagree with the merger between
merging party and its close competitor if the unilateral effects are checked.
Specifically, whether in the merger between firm 1 and firm 2 or in the merger
between firm 1 and firm 3, consumers would face higher prices when the outsider is
more differentiated from the insiders. In other words, with this perspective of
interpretation, to merge with close competitor harms more than merge with distant
competitor, which is usually the view hold by anti-monopoly authority. For example,
the 2010 Horizontal Merger Guidelines states briefly that one high-end product may
compete more fiercely with another high-end product than the low-end product. The
central to the evaluation of unilateral price effects is the extent of direct competition

between products sold by the merging firms.
3.4.4 Impacts on Consumer Surplus and Social Welfare

Using the equations (3) to (15), I obtain the corresponding equilibrium consumer

surplus equations and social welfare equations are formally as:

. aP(12-18Y + BF+128-4yB-287 +8))
CS" = L
8y’ -6-2)

cst = az(6—9}’2 +2ﬂ2 +8ﬂ-—3ﬂ}/2 +4}/3)
Ay -2p-2y
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2
w3 _ 24

= _ —32R3% - _ 2
Ry Ty (48+808y* ~32r—32% -8B -96%* + 3238 (25)
~147 7 -10yB8° +83° - 66y B -2 5 —108Y" + 207’ B> +17¢* + 64y + B*)

2 2 2 _ _ 2 3
W s arr < 2@Y=B-6) o’(12-18y+ 5’ +125-4y5- 25y +87")

27 -8-2) 8(y*-p-2)
2 2 3
WO = csUD 4 i = a(By-f-5) & 6-97' +25° +88-38y +47")
¥ 27 -2-2) X7 227

13 - ~elld) 3 _ (y=2)(y=2+p)+(B-2)3y=F-2)+(y-1)(B-2-7)
vee e 24-57" = +2p7")

_(48+ 808y —32r =328 ~8)8-967* +32)8° —14y° ¢ (26)

2

a
8(4-57-F+287)
-1038° +8° —667° B—212B° 108" + 207’ B +17¢* +64)* + %)

Proposition 3

i.  Any profitable merger is harmful to consumers;

ii.  Any profitable merger decreases social welfare.

Proof . See Appendix.

Obviously, the consumer surplus is determined by the quantities in the market. In
Cournot Model, any bilateral merger would result in price increase of all products,
while the outsider possible to increase its output. Any profitable merger is able to
decrease the quantities, even if the outsider increase its output, the amount is not
enough to supplement the amount decreased by insiders, and thus consumers have
fewer products to consume. In the previous analysis, I mention that merging firm is
always induced to merge with distant competitor whenever it is profitable to do so

and is largely because of the appeal for market share and concentration.

It is not strange to find that social welfare is negative whichever two types of merger
occurs since there are no efficiency gain caused by reduction of cost (No cost is
discussed in this thesis). The underlying intuition is as follows. Although, merging

party gains more profits by merging with distant competitor, they are not sufficient
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large enough to make up the loss of consumer welfare. Absence of cost savings, as
Williamson (1968) demonstrated, a merger invariably yields a dead-weight loss.

Output coordination with a competitor reduces consumer surplus and social welfare.
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Chapter 4 Horizontal Mergers under Bertrand Competition

4.1Theoretical Framework

For the Bertrand Competition Model, I also consider three-firm industry and organize
the demand system as follows. For firm 1, the firm 2 is still the closer competitor and
the firm 3 is the distant competitor. In Bertrand Competition Model, firms compete in
price to maximize their own profits. In this section, I formally analyze the effects of
mergers on profitability and product dropping. Considering the plausibility of

demand system, I develop the price-setting system as follows>.
¢ =a(1-7-¢)—p,+Tp,+¢p;
g, =a,(1-7—-¢)—p, +Tp,+¢p,,0<g <7<l 27)
g3 =a,(1-7-¢)—p;+6p,+6p,
Before merger, the equilibrium prices, quantities and profits are represented by
(p7.q" 117y , i=1,2,3; After the merger between firm 1 and firm 2, the prices,
quantities and profits are represented by (p/!?,g?"? I12"?), i=1,2,3; After the

merger between firm 1 and firm 3, the prices, quantities and profits are represented by

B(13) _B(13) TTB(I)
(P g LI,

Similar to the analysis in Cournot Model, I will present how I develop Bertrand
Model in this Chapter. To keep the consistency with Cournot Model, the same
assumption is made: A monopoly is inhibited but a duopoly after a merger is allowed.
To keep later analysis and the results clean, this system does not derive from the
Cournto Model, nevertheless, it does not affect the conclusions for Bertrand Model.

In this model, the condition 0<¢<7<1 has little difference from the one:

>To examine the implication of asymmetry in Bertrand Model, I tried different models. To make sure
the economic plausibility of this model, the above model is adopted. Although, I could also derive the
demand system directly from the previous Cournot Model, the result is intractable and difficult to deal
with.
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0< y< B <lin Cournot Model. The value of 7cannot be one since the maximum
influence factor of price on quantity comes from the product itself and the value is
one. Even if the Bertrand model is derived from original Cournot model, 7=1
should be removed for the same reason. Thus, the following demonstrations mainly

focus on the condition0<¢<z<1.

Before a merger occurs, each firm maximizes its profits [, = p,q;, the first-order
(p) '

conditions are:

L y1-1-6)-2p,+7p, +5p, =0

dp,

an2=a0(1—1'-§)—2p2+7171+gp3=0 (28)
op,

MLy o 1=7-8)=2p, +¢p, +¢p, =0

op,

The second-order conditions are as follows:
9° I1,

ap, 2 7

The equilibrium prices, quantities and profits are as follows:

pF = pP = g (g +2-7-¢) »_a26-7+2)(1-7-¢) (29)

<0i,j=1,2,3

2(-¢-7+2) 7 2(-¢*-7+2)

B"‘= B*=ao(g+2)(1—7_g) B*=ao(2g—T+2)(1—T—g) 30

BT Ty v 0 ® 2’ —1+2) G0

b G+ A-7T—9) e a4’ (26-T+2)’(A-T-¢) o,

I =IL 4(~¢* ~7+2) ’ 4" ~7+2)’ D

I+ 17 = (g+2) (1-7-¢) e = M(1-r-g) [(g+2) +(26-7+2) ]
2(-¢?-7+2) 4(-¢* ~7+2)*

Before a merger occurs, it is obvious that p = p’ < pXandg’” =q; <q; are

true, which is quite similar to the market structure in the Cournot model considered
earlier. That is, with the most differentiated product, Firm 3 has the greatest market

power and thus earns the highest profit.
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If firm 1 and firm 2 merge, then they maximize their total profits

[T =p,q,+ p,q, Firm 3 maximizes its profitI], = p,q;.

(n.p2) (py)
The first order conditions are;

d II,

k) = g (1-7-8)—2p, +2Tp, +6p, =
op,

a H2
—BL) = g(1~7~8)~2p, +27p; +5Pp, =0 ¢2)
P2

oIl _
g

3

=ay(1-7-0)-2p,+¢p, +5p, =

The second order conditions are:

11,010, 2710, 9°I1,
api p? dp; pap, opdp,

L20i,j=12i#j

Then it is obtained:
B(2) _ pB(l 2 _ ay(c+2)A-7-¢) pua _ ay(c+1-1)(1~-7-¢) (33)

h

2(=¢*-2t+2) ? (g2 -27+2)
B(12) _ B(2) _ ao(l—T)(§+2)(1—T—§) say _ Gc+1-7)(1-7-¢) (34)
q, =4q, 2 '3 = — 2
2(-=¢" —-27+2) (¢~ —21+2)
HB(I 2) _ HB(I 2 _% (G"‘z) (1 T)(1-7— g) HB(I 2 _% (g"'l ) (1-7- g)
4(—¢* -21+2) (=¢* =2t +2)
B(1.2) B12) _ % (§+2)2(1—7)(1—T"§) 35
I +11, 2(=¢* =27 +2) (3)
After the merger (1,2), L have p/®? = p?*? > pftPand g/ = g7 < g2,

If firm 3 is the target, then firm 1 and 3 maximize their total profits [1 = p,q, + p.q;
(pi,p3)

and firm 2 maximize its own profit [T = p,q,.
(P1,p2)

The first order conditions are:
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d Il

(m-Py) =a,(1-7-90)-2p,+7p,+26p, =0
dp,

a1,
op;

o II

D) = ay(1-T~8)=2py+26p, +6p, =0
op;

=a,(1-7-08)-2p,+7p,+¢p, =0 (36)

The second order-conditions are as follows:

*Il, .. . o*[1 o*I1, 9°I1, o°II; . o
i<0,i,j=1,2325i2 9 24 L>0 j=13i%
wr ! dp} op; pdp, dpop, BIZRhIES

It is obtained:
B(L3) _ a,(c+2)(¢+7+2)(1-7-¢)
: 2(4-5¢~17 - 215%)
B(13) _ a,(2+7)3¢+2-7)(1-7-¢)
. 2(4-5¢* -1* - 2157)
pBID = a,(1+¢)2+7-¢)1-7~-¢)
2 (4-5¢* -7* -215%)
sy _ Gy(4=5¢" =315t + g+ 2+ 6T )(1-T—¢)
% 2(4-5¢% —1* - 21¢%)
G509 G447 + 20470~ ) (17— g)
? 2(4—-5¢% - 12 - 21¢?)
g? = a,(1+¢)(2+7-¢)1-7-¢)
2 (4-5¢% 7% -215%)

(37)

(38)

120 = a, (¢ +2)(g+T+2)(4-5¢" -315° + 75 + 2T+ ¢17 )1 -7 —¢)’
l 4(4-5¢" -7* -215%)’
[[20> = G @HDT+36+2)(4-46" -7 7" + 20+ 75~ ¢)1-7 =)’
3 4(4-5¢* -7" -215%)’
120 = a,’ (1+6)’2+7-¢)* (1-7-¢)*
i (4-5¢ -7 -215%)?

(39)
HB(1'3) +HB(]'3) — a02(g+2)(g+‘[+ 2)(4—5g2 _3Tg2 +Tg+27+g12)(1—f—g)2
' ? 4(4-5¢"-7* -215")°
N a, 2+7)Bc+2-1)d-4¢* - —15" +2¢ + 75 - ¢ Y1-7~¢)’
4(4-5¢"-7*-215)°

.......................
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It follows that p/"* > p20¥ > pfi¥and g7 > gft» > gf09,

4.2 Dropping Product Line

Here I consider whether the merging party has incentive to drop a (competing)

product line. When merger between firm 1 and firm 2 occurs, dropping product 1 or

product 2 is the same. After dropping product 1, merging entity and firm 3 maximize

their own profits respectively, the first order conditions are:

0

a—l—[-=ao(1—§)—2p2+gpa=0
P

0

—B—=a0(1—g)—2p3+gp2 =0
aPs

The second order conditions are as follows:

I, _, 9° 1Ly,

<0,
ap22 ap32

<0

The profit functions of merging entity and the outsider are obtained:

B(12) _ 3" (1=¢)" —san - a,"(1-¢)°

dl 2-¢) » 1341 2-¢)?

94 (7) is uniquely defined such that:

c=¢

, , , ,2)d
Hf“z)+l—[f“ 2) >Hgl(l 2),9_e (O,g(l 2) (T))
B(1,2 B(1,2 B(1,2 1,2)d
l‘Il( )+H2( )=Hd1( )’g___g( ) (T)
BqQ, 1,2 B(1,2 1,2)d
[P +11;%% <M, g e (69 (2),7)

(39)

(40)

(41)

When merger between firm 1 and firm 3 occurs and the merging party chooses to

drop product 1, merging entity and firm 2maximize their own profits respectively, the

first order condition are:

o1l =a,(1-¢)-2p,+¢5p, =0
aPz

0

a—H=a0(1—g)—2p3+§p2 =0
P

The second order condition:
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o’ I,
ap22

az H3dl

<0
aP32

<0,

The profit functions of merging entity and outsider are obtained:

BU3) _ aoz(l—g)z B3 _ 41()2(1—9')2

dl (2_g)2 shi2dl T (2_9.)2

When merger between firm 1 and firm 3 occurs and the merging party chooses to

(43)

drop product 3, merging entity and firm 2maximize their own profits respectively, the

following profits are obtained by repeating the similar steps as above.

2 2 2 2
Bay _ Gy (1=7) 813 _ % (1-7)

B = = (44)

Since 7 > ¢, the merging firm would choose to drop product 1 when merger between
firm 1 and firm 3 occurs.
¢ =¢"Y(7)is uniquely defined such that:

, R BQ, ,3)d
HIB(I 3) +l‘[§(l 3) > ndl(l 3)’;e (O, g(l 3) (2.))
B, 3y B(1,3 _ 1,3)d
P IIE =T, 6 = 60 () (43)
B(1,3 B(1,3 B(1,3) (1,3)d
7Y+, <115, g€ (6" (7), 7)
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Figure B1: Dropping Product Line after Merger
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Lemma §

1. Under the merger (1,2), dropping occurs in region A but not occur in region B.

il Under the merger (1,3), dropping occurs in region C but not occur in region D.
Although, it is quite time consuming and expensive for the merging parties to drop
products after a merger, for convenience, the assumption is made here that drop

products after a merger is costless®.

The result is consistent with our intuition. The merging party is not willing to drop
the product line when both the two substitute parameters are small since
cannibalization is not large that the merging party has no strong incentive to drop
product line. Greater substitutability between the products combined by the merger
presumes more competition internalized by the merger (See Gandhi, Froeb, Tschantz,
and Werden (2008)). To reduce cannibalization, the merging party is willing to drop

one of product line and keep one product line to compete with the outsider.

4.3 Asymmetric Substitutability

Having examining the incentive of dropping product line, now I turn to the issue of

merger profitability.

SGandhi, Frobe, Tschantz and Werden (2008) also assume that firms’ products repositioning after a
merger are instantaneous and costless.
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4.3.1 Merger Profitability
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Figure B2: Profitable Mergers and Optimal Mergers in Bertrand Model
L. (1,2) dropping and (1.3) dropping are more profitable than not dropping, and they are the optimal
strategies( they are equivalent in fact)
11.(1,3) dropping product 1 is more profitable than not dropping,
(1,2) no dropping product is the optimal strategy
I11.(1,3) no dropping product is more profitable than dropping,

(1,2) no dropping product is the optimal strategy

Figure B2 provides straightforward interpretation of following results in Bertrand
Model.

Proposition 4

Under the condition0<¢ <min{l-7,7}<1, all mergers (1,2) without dropping and
(1,3) without dropping product line are profitable.

Proof. See Appendix

This proposition does not contradict with the conclusion made by Deneckere and

Davidson (1985).Under symmetric differentiated price-setting model, a merger is
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always beneficial and any size of merger is profitable. When the plausible conditions
on the demand are satisfied in asymmetric model, any merger is profitable (since
firm 1 and firm 2 are the same to firm 3, merger between firm 2 and firm 3 could be
reviewed as the merger between firm 1 and firm 3). Even without cost saving, the
incentive to merger in non-cooperative oligopoly model still exists. The reason given
by them is the upward sloping reaction functions, therefore it is not surprising to find
in my model that whichever the merging firm choose to merge with, they are
profitable and merger paradox the issue raised in quantity-setting games is not found

in the asymmetric differentiated Bertrand Model.

Note that not all the mergers with dropping are profitable. When the products in the
market are very distant (small substitute parameters), the price competition is not so
fierce and there is no need to drop product line to reduce cannibalization between
products of merging entity. Only when the price competition is so competitive, the

merging party has incentive to drop product line.

4.3.2 Target Optimal Strategy and Equilibrium

Proposition 5
Under Bertrand Competition, (1,2) is always the optimal strategy although it is
equivalent to (1,3) in region I of figure B2.

4240y < ¢ <min{l-7,7} <1, merger (1,2) with

Scenario 1: Under the condition ¢
dropping product 1( or 2) and merger (1,3) with dropping product 1 would result in

similar equilibrium and are the optimal strategies for the merging firm.

Under the given condition, merger (1,2), (1,3) with or without dropping are all

profitable and a merger with dropping product is more profitable than a merger
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without dropping. To reduce cannibalization between merger products, the merging
firm is willing to drop product 1 (or 2) when merger (1,2) occurs and to drop product
1 when merger (1,3) occurs. When the market reaches equilibrium, only firm 2 (or
firml) and firm 3 are left to compete. But there are differences, the merging firm
produces product 1 or product 2 when it chooses the merger (1,2) while the merging
firm produce product 3 when the merger (1,3).

(1.2)d

Scenario 2: Under the conditionc™¥" (r) < ¢ < ¢"?(z), merger (1,3) with dropping is
more profitable than merger (1,3) without dropping, merger (1,2) without dropping
product 1( or 2) is the optimal strategy for merging firm.

Under the given condition, merger (1,2) with dropping product line is the optimal.
There are only firm 2(or firm 1) and firm 3 competing, which is the same with the
above equilibrium. Nevertheless, quite differently, merger (1,3) would not occur even

if merger (1,3) is a profitable merger. The merged entity gains more benefits by

reducing competition between merged products.

Scenario 3: Under the condition0< ¢ < ¢ (1), both mergers (1,2) and (1,3) without
dropping product line are profitable than with dropping, the merger (1,2) without
dropping is the optimal strategy for merging firm.

This result suggests significant insights: although there is some competition between
merger products, the competition is not so harmful when the products are initially
quite vey distant to each other, the merger is less anticompetitive than when the
products are very close in price-competition model. The close competitor, firm 2, is
always the best target for the merging firm. Under this scenario, a close competitor

decreases the firm’s ability to charge higher price and, intuitively, a merging firm has
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incentive to merge with the competitor involving the fiercest competition with
merging firm. Not surprisingly found, merger with close competitor is the optimal for

merging firm.

4.3.4 Unilateral effects

Similar to the analysis in Cournot Model, I measure the unilateral effect of a merger

by the ratio of the post-merger price and the pre-merger price. For example, the

B(1,2)

Pi

unilateral effect of merger (1,2) for product i is measured by: since merger

B*
i

between firm 1 and firm 2 is more profitable than merger between firm 1 and firm 3,
I consider only the unilateral effects for this merger. Note that by symmetry, when
firm 1 and firm 2 merges, the unilateral effect on product 1 and 2 are the same. The

measures of unilateral effect of merger (1,2) on three products are given by:

B(1,2) B(1,2)

p? _ppt? _2-1-¢ pf(l’z)=(2+2g—22’)(2-—7—g2)
Py 2-2t-¢" pi  (2+26-7)(2-21-¢")

(46)

It is not difficult to show that prices all go up after the merger.

p plB(::) J plB:f)
Py >0, 5o

o7 o¢
B(1,2) B(1,2)
0 b B* d o B*
Py 02 50
ot a¢

The response of outsider is beneficial to insiders in Bertrand Model, which tends to
harm insiders in Cournot Model. Price-setting competitors reinforce price increase

and this is reason why merger paradox does arise in the above.

Next, I will consider the unilateral effects of merger (1,2) when product deletion

occurs and merger (1,3) when product deletion occurs.
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P _20-9)Q2-7-¢") pu” _ 21-9)2-7-¢")
pY (4-¢H-7-¢)  py  (2-9)2+2-D)(1-7-¢)
Pri” _20=9)2-7-¢") pw” _  2(1-9)2-7-¢°)

py (4-gH-1-¢) " p 2-9)2+2%-7)1-7-¢)

Unilateral effects of merger (1,2) with dropping product line and merger (1,3) with

(47)

(48)

dropping product line are as follow:

TR LS LN
B> B* B B*
P, ___ P >0 P, __ P <0
o7 or T d¢ o¢
P py
B* B* B* B#
Py _ D3 | Y &
= >0, = <0
o7 ot a¢ ¢

When a merger involves dropping product line, close substitute products in the
market create strong incentive to decrease prices in Bertrand model. The unilateral
effects of post-merger involving dropping product line are decreasing functions of

substitute parameter between firm 2 and firm 3.
4.3.5 Impacts on Consumer Surplus and Social Welfare

To find the corresponding inverse demand functions in the Bertrand Model, I rewrite

the original system as follows:
p,=H+I+K)1-7-¢)a,-Hg, —1q,-Kgq,
p, =(H+I+K)1-7-¢)a,—Hg, -1gq,—Kgq, (49)
py =A(1-7-¢)a,—(A-2K)q, - Kgq,-Kg, ‘

Where
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__ (-¢Y
(1+7)(1-7-2¢7)
__ (z+g)
(1+7)(1-7-25%)
_ s(1+7)
A+7)(1-7-2¢6%)
A= (1+1')(2g+1—r2) S
(+n)(1-7-267)
(A-2K)>0
And the above condition implies that:
(1-7-2¢*)>0
At equilibrium, the utility function of a given consumer can be rewritten as,
U@g)=a,(1-7-)[(H+I+K)gq, +(H+1+K)q, + Aq,]

1
+7[He/' + H; +(A-2K)g; +2lg,9, +2Kg,q, + 2Ky,
The consumer surplus function is then as follows,
1
CS(q) = [Hg; +Hq; +(A-2K)g; +21g,q, + 2Kg,q, + 2Kgpq,]  (50)

The social welfare function is as follows,

W(g)=a,(1-t-¢)[(H+I1+K)g, +(H+I+K)q, + Aq,]

1 2 2 2 (5 l)
+5[qu +Hg, +(A-2K)q; +2lg,9, +2Kq,q, + 2Kq,q,]

Proposition 6
Any profitable merger (with or without product dropping) is harmful to consumer

surplus and social welfare;

Consumers unambiguously suffer from a profitable merger in the price setting model
considered above. Absence of cost-saving, however distant the outsider is away from
the insiders, prices for all products increase and quantities of insiders decrease more
than the increasing amount of outsider after a merger. A profitable merger with
dropping is more harmful to consumers that the merger without dropping. When
dropping occurs, the market moves from triopoly to duopoly, which causes market

concentration and consumers harms more.
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Chapter 5 A Comparison of Bertrand and Cournot

5.1 Comparison of Asymmetric Bertrand and Cournot Competition Model

To capture better interpretation of the above analysis, I would continue to compare
the two models in this chapter. Although Bertrand Competition Model does not

derive from Cournot Competition Model, they are consistent in my analytical

framework.
Table 1: Comparison of Asymmetric Bertrand and Cournot Model
PM EM When EM Price Quantity CS w
(1,2) (1,2 Insider + - - -
Cournot Outsider(firm 3) + +
(1,2),(1,3) (1,3) Insider + - - -
Outsider(firm 2) + +
Bertrand  All(1,2),(1,3) (1,2) Insider + + - -
Some wd and Outsider + +

(1,2)wd, (1,3)wd

(1,3)wd
Bertrand  All(1,2),(1.3) (1,2) Insider + - - -
Some Outsider + +
(1,2)wd,
(1,3)wd

PM: Profitable Merger; EM: Equilibrium Merger; CS: Consumer Surplus; W: Social Welfare; (1,i) in this table
refers the merger between firm 1 and firm j without dropping;(1,i)wd refers the merger between firm | and firm j
with dropping.

When the acquirer accepts the optimal strategy and the state of market reaches to

equilibrium, any bilateral merger increases prices in both models. The increasing
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price in Cournot Model comes from the concentration of market share and
decreasing output and the resulting prices come from the tradeoff between
concentration of market share and improving competition ability. The outsider makes
use of this opportunity to expand its output. Although sharing the similar merger
characteristics with Cournot, insiders in Bertrand make price choice and increase
their prices to maximize profits. Without exception, any optimal bilateral merger in

both Cournot and Bertrand Model would definitely trigger all firms’ increasing price.

In the two types of merger, different changes of quantity are resulted in. In a market
competing by quantity, horizontal mergers will only lead to the decreasing of insiders’
outputs in the market; in a market competing by price, horizontal merger will also
bring outputs decreasing. In Bertrand model, when a merger without dropping occurs,
the concentration will decrease the output, however the competition with outsiders
will increase the output. Such tradeoff influences firming firm’s merger direction and
makes close competitor the target as the favorite all along when both are profitable.
When a merger with dropping occurs, the market becomes a duopoly and both the

insider and outsider increase their quantities.

Theoretically, for a merging firm in Cournot Model, to merge with a close competitor
may be a profitable and optimal choice; nevertheless, its most favorite target should
be distant competitor whenever it is profitable to do so. The reasons behind this
should stem from the firm’s seeking of market concentration or market share. At this
point, I could conclude that a merging firm would like to merge with a distant

competitor whenever it is profitable.
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In my thesis, consumer surplus largely depends on the outputs of market and, thus, it
is not surprising that consumer surplus change in the same direction of output. If the
competition between firms is price-oriented, although the merger without dropping
bring the decrease of output but the competition with outsider raise more output and
consumers consume less outputs, and the merger with dropping would result much
larger increasing quantities, consumer are not so hurtful. If the competition between
firms is quantity-oriented, output will be largely cut down, consumer surplus is

largely reduced.

Although the previous analyses are not enough to completely explain the mergers in
reality, they provide worthwhile perspectives of interpretation. From the above
analysis, it is concluded that the acquirer would like to merge with distant competitor
when it is profitable to do so. As it is known, in Cournot Competition Model, firms
compete by choosing quantity and by merging with distant competitor, the acquirer is

able to increase its market power by expand market share.

Although for some substitute parameters the acquirer would choose distant
competitor or close competitor as a merger target, the close competitor is the
‘favorite’ target for the merging firm. To capture the intuitive understanding of this
conclusion, I would like to go back to the characteristic of Bertrand Model. Price is
tool of firms to compete with others and the most horrible threatens come from other
competitors’ impacts on their prices. Therefore, the first priority for a merging firm is
to eliminate the one which threatens the price of merging firm most. The closer a
firm is to the merging firm, the more possible the consumers transfer from the output

of merging firm to the competitor if the merging firm charge larger price. Obviously,
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the close competitor is the one which threatens the price of merging firm most and
that is reasons why the acquirer would like to merge with close competitor in

Bertrand Competition Model.

5.2 Comparisons with others Researches: Asymmetric and Symmetric

Table 2: Comparison of Asymmetry and Symmetry

Asymmetry Symmetry
Cournot Bertrand Cournot | Bertrand
Merger Paradox True False True False
Strategy Merger with distant Merger with close NA NA
competitor competitor
Dropping Non-dropping Dropping is possible NA NA

Look at the merger paradox first. Merger paradox exists in both asymmetric and
symmetric Cournot model and is not true in both asymmetric and symmetric
Bertrand model. However, the merger strategy is quite different in asymmetric
Cournot and Bertrand model, in quantity-setting oligopoly, a distant competitor is the
best target when it is profitable in Cournot model and a close competitor is the
favorite in Bertrand model. In a quantity-setting game, dropping a product after a
merger is a not necessary and as a matter of fact different brand products is helpful to
compete with outsider and occupy market share even if there is some competition
between the merged brand products. That is why the non-dropping situation occurs in
Cournot oligopoly. Nevertheless, in a price-setting game, price competition is the
priority for the firms and the merging firms would balance brand products
competition and market power. When the merged products are very close, brand

competition hurts the merging party and tends to benefit more to the outsider and
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therefore, to drop is able to prevent the cannibalization of merged brand products.
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Chapter 6 Policy Implication and Conclusion

6.1 Policy Implication

Merger Guidelines in European Union and United States, all mention product
substitutability. Although, it is difficult to identify precise products substitutability
between two firms, these guidelines try to find the evidence to show how the two
products are correlated before a merger. When prices, before a merger occurs, are
positively related, the two products are close substitutes. And when prices fail to
work as a signal, the authorities measure the substitutability by the relationship of
market share. If the market share is negatively correlated, then there are evidences of
close competition. When the insiders of a merger are very close competitor, by the
Merger Guidelines, they will increase prices and eliminate competition in the market

and should be forbidden.

My analysis and the main results actually support the reasoning behind these
guidelines, which demonstrate that a merger between close competitors would
increase price and decrease competition. Firstly, in my analysis, when a merger
occurs in asymmetric oligopoly, a merger with distant competitor cause more harm
than the merger with close competitor, the merger with a distant competitor is able to
increase price most, decrease quantity most and harms consumers most. Thus, it is
not justifiable to declare the proposed merger just because of the evidences of close
substitutes. In another words, when the merging parties are distant competitor, the
governments are suggested not to let down their guard. Even if the insiders are very
distant (in related market), they could lead to competition pressure and increase price.
Secondly, in a market with Cournot characteristics, policy makers might pay more

attention to the distant competitor which tends to be a target for the merging firm;
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and in a market with Bertrand characteristics, they might be care of close competitor

which tends to be the optimal merger target.

It is possible that a merger with close competitor which harms less is refused while
the merger with distant competitor which tends harm more is accepted following the
original merger guidelines. Antitrust authority is suggested to be care of distant
competitor in an asymmetric differentiated market when a merger is proposed. How
asymmetric the market is and the characteristics of market competition should be

factors the government and authority pay attention to.

6.2 Concluding Remarks

In this thesis, I studied how merger incentives depend on product substitutability in
asymmetric oligopoly. It is more likely that merger paradox exists for transactions
involving the firm offering the most differentiated product in the Cournot model. For
the Cournot model, for most portfolios of substitute parameters, merging firm is
expected to merge with close competitor. Nevertheless, whenever it is profitable to
merge with a distant competitor, the merging firm’s optimal strategy is to merge with
distant competitor. For the Bertrand competition model, it is more profitable to acquire

a close competitor.

This thesis expands the analysis from the strand of literature focusing on
homogenous or symmetric differentiate model to asymmetric differentiate model for
both Cournot and Bertrand Models. The analysis and interesting results prove the
expansion to be a worthwhile job. Besides, some insights are provided for the

governments and the guideline makers when they judge a merger and make
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corresponding policies.

6.3 Future Extensions

In previous analysis, I build an industry with three firms and develop my train of
analytical thought. Although, the following consideration, perhaps, is not perfect
because of some limitations, it gives some possible directions and ideas for later
research. The analysis enables us to see more exciting characteristics of horizontal

mergers and how the merger moves.

When expanding the symmetric to Asymmetric market assumption, I assume the cost
to be zero, which is one of the limitations of this thesis. Under the assumption of my
thesis, there is not cost efficiency improvement after a merger. In other words, a firm
still has incentives to propose a merger even if a merger could not bring cost saving.
In future researches, to consider mergers in asymmetric market under the assumption
of cost saving tend to be a good point to continue with. On the other hand, in my
model, I consider only three firms and it is a worthwhile job to continue to expand

the tri-industry to N-industry and see what may hold.
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Appendix

Proofs of Lemma 1:

Since,
MM+ _ &’ (y=2’(B+D 2+p)’ _ B+ -4)’
gy 24-28-2° & 2A¥-28-2)
>(ﬂ+1)( 4_72 )2>(ﬂ+1)( 4_72 )=4+4ﬂ_72_ﬂ72>1
2 2+42B8-% 2 2+28-9 4+48-2y°
Thus,
1"[;1,2)_‘_1'[(21,2) >1

(1,2)
d1

From the proof of proposition 2 below, it is known, when A1 and A2 hold:

n§1,3)+ngl,3) >Hil.2)+n(21‘2)
Then,

I+ > I =113
Thus, when a merger with distant competitor or close competitor occurs, the merging
- party would not drop its product line in Counot.
Proofs of Proposition 1:

i.
When merger between firm 1 and firm 2 is profitable, then it is required that:

I T2 > T+,

Namely,

(@=)’(y=2(B+)) S (@-c)(y-2"
27 -28-2)° 27 -B-2

Combining the condition,
O<y< <l
Solving this inequality,
0<y<min{#(B), B} <!

Where ¥ = 7(f3) is uniquely obtained from [T"? +I1{"* =TT, +I1, when0O < y < S <1
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Thus, when 0 < y < min{#(f), B} < 1is satisfied, the merger between firm 1 and firm

2 is profitable.

ii.
Solving the point when

Hf]ﬁ) +H§l,3) — H;I,2)+I‘I;1.2) = H:"'H;,O < 7<ﬂ<]

(7, 8) = (¢,4) =(0.5550,0.5550)
Solving the curve y = () when

10 + 1139 =IT; +11,

As,
I +T13*) - AT +IL)) _ 9L +T15™) _ oI, +113)
9B p Y
Thus, when 0 < 8 < arc§(f) < 0.5550,

<0,0< <0.5550

n:l,3)+ngl,3) >l-[';+n;

Combining the condition,
O<y<pf<l

Thus when
P(B) <y < f<arcH(f)<¢=0.5550
H;l,S) +l‘[;1,3) > H;+n;

Merger between firm 1 and firm 3 is profitable.

Proofs of Proposition 2:
i

From proposition 1 i, since when 0.5550 < #(f) < ¥ < 8 <1which violates the
required conditions in proposition 1 i and proposition 1 ii.
Thus, both mergers with firm 2 and with firm 3 could not be profitable and firm 1 is

not lured to merge.

i
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Sincearcy(f)e (0, ), and thus min{#(B),arc¥([)}e min{7(5), 5}
Thus the condition 0< y<min{#(f),arcy(B)}<1 satisfies the condition in

proposition 110 < y < min{#(5), 8}

The profitability of merger with firm 2 is proved.
Since the condition in corollary ii is 0 <y <min{y(#),7(5)} <limplies that S

could be any value from zero to one, which definitely violates the requirement

0< f<0.5550

Thus the merger with firm 3 is non-profitable.

Therefore, the firm would choose to merge with firm 2.

iii

From the proposition i and ii in proposition 1, when both0 < ¥ < min{#(£), 8} and
(B <y< B<arcP(f) < ¢=0.5550are both satisfied, the profitability with firm 2
and with firm 3 could be proved.

Combine the two conditions, it is obtained

When (8) < y < B < arcy(f) < ¢=0.5550, both the mergers between firm 1 and

firm 2 or firm 3 are profitable:

02 + 192 > IT; +T;

And since,
T+ = £1C="+C@+ =201 _ &2 =)' +2AB-P(2=p)]
L 42+ B-7") 42+ B-7")?
S 222-p) +2B-12-)]
42428 -7%)*
S ’l2—p*(B+1)]
42428 -7*)*
— H:LZ) +H;I,2)
Thus,
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H}I,B) +H(3|,3) > I‘Igl,Z) +H(21,2)

To merge with firm 3 is more profitable.

Proofs for Proposition 3:

Consumer surplus is:

1
CS=U(4,,95:9;)— P9\~ P-9> — P:ds =5(qf +4;+q; +289,9,+279,9, +279,9,)

From proposition 1, when0 < ¥ < min{#(f), f} <1, to merge with firm 2 is profitable

12 _ ot _ gt - O BC=DY (. B)
I Y Ty
Where, Y(7.0) =47 12y =7y -8y’ +26y°B+32y +2)3+2)3* -123-16-283<0

The reason behind this is simple: even if the outsider could increase its output, it will

not increase too much since the insiders is unable to increase prices by decreasing
quantity and a merger would not occur if outsider increase its output too much. In
Cournot model, a merger is aimed at output coordination even the outsider obeys this

rule, which definitely harms consumers.

Similar proof and intuitive explanation apply to the merger with firm 3.
Thus CS" -CS” <0

It is conclude that any profitable merger is harmful to consumer surplus.

Similar process apply to social welfare, I obtainW " <W'andW"? <W",

Proofs of Proposition 4:
The implicit condition is required for the Bertrand Model, I have:
O<¢<r,l-7-¢>0
Rewrite this condition as:
0<¢ <min{r,1-7}<1
Then,
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I'IF(LZ) +n§(l.2) B (l_z.)(_gz _T+2)2 _

= 1-0)(1+————)*>1
7 +117 (-¢? —27+2)* (= 2-43—27) g
O +I13"*)/ AL +T1) o
dg
Thus,
[1202 4 1202 T ) T o 4-4r+7
LT (-l ————) > (I-7)(1+ = 1
Iy +112 (= 2—§2—21) A=) 2—21') 4—4r

Merger between firm 1 and firm 2 without dropping is profitable.
And since when the distant competitor is more close to merging firm, the merged

entity could charge higher price and the increase the possibility of larger profits:

AT +TI) -7 +TI) _
o¢

Thus,
(I'IIB(IJ)+Hf(l,3))_(l’[|3*+r[33*)
22+0)@+20)+2+0)2-1)4-7") 4+(2-7)°
44-12) 4(2-1)*
1 1 1 1
o a4 o 270

Merger between firm 1 and firm 3 without dropping is profitable.

>al(1-1)%(

)

=a§(1—2’)2(

For small numeric substitute parameters, for example, they are equal to 0.2 and 0.1

B(1,2 B(1,2 1,2 B(1,3 I B(1,3 1,3

While for some larger numeric substitute parameters, for example, they are equal to

0.8 and 0.2 respectively, it can be shown that:

l’[f“’”+l'[f“'2) <H£111,2),Hf(1,3)+1-[§(1,3) <H£,‘|'3)

Therefore, not all mergers with dropping are profitable.

Proofs of Proposition 5:

It is shown that:

TR DT kS LD
)
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Define the following equation:

f(@6) = A + T - AT +T12)

Thus,
fz,¢)< f(z,7)
_ 4 A+ @+ (-0 +DA-20° _a’ (¢ +2)’A-0)A-20)* _
47+’ 2-2r-7*)° 2N —2r+2)
Thus,

(HlB(l.3)+Hf(l,3))_(l‘[13(l.2)+Hf(l,2))< 0

Merger with close competitor is always more profitable than the merger with distant
competitor.
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