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Abstract

We analyze horizontal mergers of firms producingtigally differentiated goods when the
average costs of quality are convex and eithedfoeevariable in production. We show that in a
duopoly: (i) the merged firm produces only one gyaf production costs are fixed; and (ii) the
merged firm produces the two qualities if productamsts are variable. We demonstrate that the
social planner chooses the same variety of qualggthe merged firm. In the case of variable
production costs, both the social planner and taeyed firm choose the same qualities. We find
that social welfare is reduced in both cases. \Wavdhat this welfare reduction is higher when
the production costs are fixed and lower when thessis are variables when compared to
horizontal mergers where only prices adjustmen¢és camsidered and not qualities’. We give

implications for efficiencies defence.
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l. I ntroduction

A merger is an operation by which independent fijons to become one entity. There are several
types of mergers: the mergers of firms of the sardestry producing identical or similar product
lines called horizontal mergers; the mergers afra producing an intermediate goods and a firm
producing a final good which uses the intermedgieds as input called vertical mergers; and
finally the mergers of firms producing both diffateand independent goods called conglomerate

mergers.

The effects of horizontal mergers have been stuftieiomogeneous goods (Farrell et Shapiro,
1990) and horizontally differentiated goods (Deregeket Davidson, 1985). Our study relates to
horizontal mergers of firms producing quality ditfatiated goods, i.e. all consumers prefer one
of the goods when the prices of the two goods lagesame ones. The question we ask is how

mergers influence the choices of the prices andltegasa and how it affects welfare.

We examine first the case where the quality ofgieuct influences the costs of firms only by
the fixed costs. This cost structure charactercmsssiderable industries with strong intensity of
R&D for which an improvement of the quality of theoducts comes from investments which are
used to develop new technologies. The variablescast often very weak. One thinks in
particular to software industries for which the mtacturing costs are very weak compared to the
costs of engineering to develop new programs. Olse #hinks to biotechnology and
telecommunication industries. Then we analyze thgecwhere the variable costs depend on

quality. This cost structure characterizes the stigles of service and transportations.

We show that horizontal mergers involve the disapgece of one of qualities when the fixed
costs depend on quality and that the variable @stzero. The quality offered after merger lies
between the qualities offered before merger bytihe firms. We also show that when the
variable costs are zero, a social planner choasg@soduce only one quality on a level higher

than the qualities chosen by the firms before dtat energer.



When the average variable costs depend on quéthiéymerged firm produces two qualities.
These qualities are identical to those producedh lspcial planner. We also find that: (i) the
higher quality produced after merger is weaker tthenhigher quality produced before merger;
and (ii) the lower quality produced after mergehigher than the lower quality produced before

merger. Thus the qualities gap is weaker after ereftan before merger.

For the two costs function, we examine the effectsotal welfare of mergers. We show that the
mergers always decrease the total welfare. We camalzo the effect on welfare of prices
adjustments alone with the joint effect on welfafeprices and qualities adjustments during
mergers. We show that the loss of welfare due t jtint effect of prices and qualities

adjustments is higher under fixed costs rather tziable costs.

Our methodology is close to that of Economides §)98ho studies the vertical integration of
two firms which produce each a component of a systd two complementary goods.
Economides (1999) assumes that the qualities otomeponents are similar and that only the
fixed costs depend on quality. He shows that théoa integration led to weaker prices, total
profits of the integrated firm higher and a quabfythe system higher than that which prevails in
absence of integration. Our study is also clos@rtacher and al. (2003)hich compares the
choices of a duopoly with those of a social planet only for a quadratic cost function in
quality. They do not examine the case of merger. &@alysis is more general. Indeed (i) we
examine the cases where quality affects eithefixled costs or the average variable costs and we
make the assumptions that these costs are incgeasthconvex functions in quality; and (ii) we
examine the effect of mergers of duopoly on welfayeonsidering the joint effect on welfare of

the adjustments of prices and qualities.

The paper is structured as follow: in section Ik wharacterize the consumer's choices, the
demand functions, and the cost structures. In@edtl, we compare the equilibrium of each
market structure for the case where only the figests depend on quality. We analyze the case
where the variable costs depend on quality in @edfV. In section V, we present numerical
applications and we examine the joint effect oluatipents of prices and qualities for a specific

cost function. We conclude the paper in section VI.



[I. Themod€

Each consumer buys either a unit of good, or ngthinconsumer of the typé which buys a

unit of a product of qualitys at the pricep receives a net surplus of:

U,(s,p) =6-p,wherep =20.

The parametef is distributed on[01] according to distribution functiof (6) . If a consumer

chooses not to buy, she receives her utility afnezice which we standardize to zero.

We assume that there are two types of goods whelli#erentiated by their qualityp,ands,,
are respectively the price and the quality of tlw®dyof higher quality andp, and s, are
respectively the price and the quality of the gobtbwer quality (s, > s ). The market is served
by two independent firms, firth and firml which produce qualities respectivedy ands . The

game proceeds in two stages. At the first stagditims choose simultaneously their quality. At

the second stage they choose simultaneously tbespri

The demand for each good depends on the pricestrendjualities. We indicate i the

consumer indifferent between not buying at all Bogling the good of lower quality, anfl the

consumer indifferent between buying the good ofdbguality and the good of higher quality.

To obtain the demand function for each good, wel ie participation constraint€®P) and of
the self-selection constraint€4) of each consumer. The consumer who purchaseother |

guality good satisfied the following constraints:
53 B2 o . CP)

6S_p|295h_ph : (CAY)

! Whens, = §, then the two goods are identical for the conssraexd the two firms compete a la Bertrand. This
competition implies a price equal to marginal castl thus a null profit, or negative if the fixedsto are non
negative. Therefore, we assursg > S and that the firm does not have an incentive to leapfrog finmi.e. to

produce a qualitg such thas =S, .



While the one who purchase the higher quality geattesfies the following constraints:
6, - p, 20 , CPh

gsh_phzgﬁ_ﬂ : (CADh

From (CP I), we obtair@ :%. We assume that the lower quality good is not dawed by the

higher quality good, i.e. quality per unit of prioé quality | is higher than that of qualiti,

izi. Since the consumer indexed is indifferent between two qualities, we

P Py
haveé‘ = M ]
S~
Consumer withd 0 [0,8] buy nothing sinceGP |) is not satisfied, those of whioﬁD[?,é] buy
the lower quality good and those of Wh&:[g,l] buy the higher quality good. If we note by

D,(p.,P»Sy,S) and D, (p,, p,,S,,S) the respective demands of the higher quality g@dgd
and the lower quality good)( then:

Dy (Py. P, S, §) =1-F(8),
D, (Py. 1,5, S) = F(8) - F(8).

The general form of the total cost function of protibn isC(qg,s), whereq and s represent
respectively the production level and the quabtyel. We assume initially that:

C(g,s) =g(s) +q, whereg =0,g'(s) >0, g"(s) >0, et g(0) =0.

In the second time we assume:
C(q,s) = qc(s) , wherec'(s) >0,c"(s) >0, andc(0) = Q



[11. Only thefixed costs depend on quality

[11.1 Duopoly

The profits of firmh are:

72 (p,pP.s,s7) = pPIL-F(8°)]-g(s)) . (1)

The profits of firml are:

7°(p2,pP,s2,s°) = pPIF(8°) -F(@°)]-g(s”) . 2)

p° and p° are the prices and® = Py - p' and 9° _p_.D are the parameters that index
S-S

respectively the marginal consumers of the highelity and the lower quality. The conditions

of first order are:
1-F@°)-—P _f@°) =0, 3)
Sn S
D

F(B°)-F(@8°)- f(@ )— f(gD)=O. 4
S-S S

For a uniform distribution o on[0]], that gives:

2

0P = szs(hsh Ss) 5)
D/oD _ D

pF=—S4(ShS;‘_$) - ©)

By substituting (5) and (6) in (1) and (2), and maxing with respect to qualities, we obtain:
2 2 6 D Dy\2
R s k. L 1 -
(4s, -8°)° (4s, -s)

[sv —s"N4(s))° - 2s)*]
(4s) =)’

(8)

g'(s’) =



[11.2 Merged firm

The profits of the merged firm~indexed byar~e:
Py, TSy 8T) = P L= F(@™)]+ pT[F(E™) - F(@™]-g(s7) —a(s™).  (9)

Pr Pl etgm = p, are the parameters that index
S

respectively the marginal consumers of the higherntyuaid the lower quality.

Wherep,', and p;" are the prices, and™ =

The maximization of (1.9) with respect to prices involressfbllowing conditions of first order:

1-F@™ -—P f@m+ P f@m=o
S, —$ Sh s

FO@™-F@™)+—" (@) -——"—f(@™) - f(§”‘):0.
S Sq % s S

h

We can rewrite the first order conditions in the following:

gm :L@m) , (10)
f(8m)
R :L_(gm). (11)
f(8™)
f (6)

If we assume tham who is the hazard rdt®f the distribution ofé is the monotonous,

F(6)

then the opposite function of the hazard % is also monotonous . Consequently we

can use (10) and (11) to compa#&with ™.

Lemma 1: the merger reduces the number of qualities fromttwone

% To understand why this is called hasard rate,rasshat one moves along ttaxis from 0 to 1 and eliminates

types that are “passed by”. Arriving &and moving byd & to the right, one finds that the conditional prabgb

that the consumer’s type belongs[td, @+ d&] and is thus eliminated is { (¢) 4 5 . The hasard rate of many
1-F (8)

distributions, including the uniform, the normdigtPareto, the logistic, the exponential, and dstrildution with

non decresing density is monotone. (Tirole, 1988)



Proof:
The conditions (10) and (11) involgd = ™. This implies thaF(§m) =F(@™). Consequently

the demand for the lower quality good which[E(§m) - F(@™)] equals to zero.

Thus, the profit after merger writes as:

n"(p",s") = p"[L-F(@™)]-g(s"). (12)

For a uniform distribution o& on[0]] , the price and the quality that maximize (12) are

m

Sm
=S 13
p" == (13)

amy = L
g(S)—Z- (14)

Now let's compare the qualities before and aftergae
Lemma 2: quality after merger lies between qualities befarerger

Proof:

We show first thas™ > sP (1), then we shows, > s™ (ll).

(- s">s” ifand only ifg'(s™) > g'(s”) . From (8) and (14), this condition is satisfied if
1_[sP - SIA(SD) - 2(s)’]
‘ (4s? -P)’
o [4s) ~SPIL6(SP)” ~BSPSP +(s°)7] > [A(sy ~ SO 4(sP)” ~2(s”)?]
Or 4sP —sP > 4(s? —s”) and[16(s”)? —8s°sP +(s”)?] > [4(sP)? - 2(sP)?]. This proves that:

s">s”.

(- sP >s™ifand only ifg'(s®) > g'(s™) . From (7) and (14), this condition is satisfied if



250 (250 -5%) , 60(s)? 1
(@sy -s°)?  (4s7-s°)° 4
= 47 [16(s; ) =65 s” +8(s°)*] > [4s, — s 1[16(sy)* —8s7s” +(S”)?]

Or 4s” >4s” —sP , and 16(s’)* -6s’s” +8(s°)? >16(s”)* —8s’s” +(s°)?. This proves

that:s? >s™.

Lemma 3: the parameter of the marginal consumer who buysr afterger is higher than the

parameter of the marginal consumer who buys befwesger, i.e6™ > g°.

Proof :

_ D2 _ acDD Dy2 _
From (5) and (6), we deduéé = Z(S“D) Ssh SD i (SD ) . From (13) we also deduéé' = 1
(sy =7 )4s, —-57) 2

am < o 1 2(3?)2_33DSD +(SD)2 D D D D Dy2 DD D2
9 HD < — h <~ - 4 -_ 4 —6 2
> 2> (s° —5°)(4sP — ) (Sy =87)(4s, —87) >4(s;) Svs +2(s7)

< As)) 58S +(87)° > 4s,)? - 68" +2s”)” = §7(s) —5°) >0. This proves that:
" >6°.
[11.3 Social planer
Since the only costs are fixed, the planner willereproduce two qualities. The replacement of
any quantity of lower quality by the same quantfyhigher quality reduced the total cost and

increases consumers’ welfare.

The total welfare is:
1 _
BE, = [..(68" - p™)dF(6) + p™[1-F(8")] - g(s"). (15)

Where 8"is the parameter of the indifferent consumer betwieeying and not buying, and

p™and s™are respectively the price and quality producethieysocial planner.



For a uniform distribution o& on[0]1], BE; is equal to:

_ 1- (gbe)z

BE. .

s™ - g(s™), where 6%s™ - p™=0. (16)

Social planner maximizeBE. under the constraint:

m(p®,s*) = p*(L-6") - g(s*) =0. (17)
The condition (16) gives us:
pbe = gbesbe. (18)
By substituting (18) in (17), we obtain:
gbesbe (1_ gbe) _ g(sbe) = 0 . (19)
While replacingg(s™) by 8s™(1-68")in (16), we have:
_(DQhey2 _ _ _ obe
BEF - 1 (9 ) Sbe _gbesbe(l_gbe) - Sbe(l_gbe)(l-'-ze _gbe) ’
_ nbey2
BE; = M sPe. (20)

2
The first order condition of the maximization BE. (20) with respect to quality is:
0BE. _ (1-6")* _ ..(1-8")08"
= -2s
ds® 2 2 0s™

=0. (21)

Starting from the condition (19) the theorem of ithelicit functions enables us to write:
aébe _ gr(sbe) _ gbe (1_ ébe)

= 22
asbe Sbe (1_ 29 be) ( )
While replacing (1.22) in (1.21), we obtain:
6BEF _ (1_ gbe)Z ~ Zsbe (1_ gbe) gl(sbe) _ gbe (1_ gbe) —a
9s™ 2 2 s (1-26") ’
6BEF _ (1_ gbe) _ g:(sbe) _ gbe(l_ gbe) g
0s" 2 1-26") '
This implies that:
g'(s™) =%(1+ g%). 23)

The condition (23) gives that quality is optimalevthe marginal cost of production is equal to

the appreciation of quality of the average purchatéhe product.
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Proposition 1: the quality chosen by the social planner is higtiem the quality chosen after

merger.
Proof:
N be
Sbe > Sm - gr(sbe) :1+ H >% = gr(sm).

2 2

I11.4 Welfare effectsunder fixed costs

Proposition 1.2: the merger decreases the consumer’s welfare.

Proof :
We know thatp™ > p° > pP, s >s">sP et 4™ >6° >F°. We have™ > p° > p°,
s >s™ >sP andd™ >6° >8°. Figure 1.1 below gives the distribution of comsus before

and after and merger.

before merger do not buy low quality high quality
6° 6°
| ? ? >
! o
0 on 1
After merger do not buy buy

Figure 1. Distribution of consumers under fixed costs

A consumer witl# < 8° is indifferent between the two regimes since #siot buys before and

after merger. A consumer withJ (8°,8™) prefers to buy before merger because she carrtes ou

a positive surplus, whereas after merger she doeduy. A consumer witld=8™ can buy

11



before and after merger. However, she prefers yobeflore merger because she buys a product

of better quality at a weaker price.
V. Thevariable costs depend on quality

V.1 Duopoly

The profits are:

Py, P, s, 8%) =[P —c(sy)IL1-F(8°)], (24)
Py, pP,sy,s°) =[PP —c(sP)IF(6°) - F(8°)] (25)
@°and 8° are defined as in section I.1. The optimal vabfeg® and & ° satisfy the conditions:
1-F(G°)- P~ ¢ goy =g (26)
S TS
- _ D _ D - D _ D _
F(BD)_F(HD)_pID C(ISD )f(eD)_pl S(S )f(eD)zo (27)
S S
The first order conditions of the maximization wittspect to qualities are:
: = ~,.06°
c(sﬁ)[l—F(eD)]:—[pE—c(s,?)]f(eD)asﬂg,, (28)
, ~ ~ ~5.060° . 06°
c (SD)[F(BD) - F(HD)] =-{p’ —C(SD)]{f(BD) o> f(6°) P } (29)

The left hand side of (28) represents the margwoal of increasing the quality of the higher

quality. Indeed, it's the unit cost of an increases’ represented hy(s”) times the number of

unit sold ofs? represented bly—F(éD). The right hand side of (28) represents the matgin

revenue of increasing the higher quality.

The condition (29) is interpreted in the same waindicates the equality between the marginal

cost and the marginal revenue of increasing thétgu the lower quality.

12



V.2 Mergedfirm

The profit after merger is: N N
" (Py s B Sy ST) =[Py —e(sIL-F (@™ +[p" —c(sIF(E™) - F(@©6™)]
The first order conditions with respect to prices. a
1_F(§m)_ phm_c(?:)f(gm)_l_ pl m_c(?n ) f(ém):O,
S TS S 7S (30)
F(gm)_F(gm)_'_ phm_c(?:) f(ém)_ pl m_C(i ) f(gm)_ pI _2(3 ) f(gm) =0.
S TS Sh TS S (31)

The first order conditions with respect to quatitae:

¢(s- F@™]= - pr - o(sm] F (@™ ‘ff: P —osM]f @M
1fam amy _ Am —_[nM_ m Am aém_ am agm
¢(sM[F@™) -F@™]=—1p" -c(s )1[f(9 51O 5
m _ m Am agm
SCRCY GRS 33

The conditions (32) and (33) give for the highed dower qualities respectively, the equality
between the marginal cost and the marginal revehicreasing quality. When we compare the
effect of increasing the quality of higher qualiigfore mergegiven by (28) to the one after
merger given by (32), we note that the marginabnexe before merger is higher than the one
after merger. Thus, the higher quality before mengehigher than the one after merger

(s? >s™). On the other, when we compare the effect ofdasing the quality of lower quality

before merger given by (29) to that after mergeegiby (33), we observe that the marginal
revenue before merger is low than to the one afterger. The lower quality before merger is
lower than to the one after merges®(< s™). The dispersion of qualities before merger issthu
higher than the one after merger.

For the intuition of this result let us note thafdre merger, to reduce the intensity of the
competition, both firms increase their differenoequality to differentiate their product. While

after merger, a weak dispersion of qualities dagsimply an intensification of competition in

13



price since the merged firm takes into account #xternality in its choices of prices and

gualities. We illustrate this result in appendifmsa specific cost function (appendices 2 and 3).

For a uniform distribution o&on[0]1], the prices that maximize the merged firm’s prafi:
m _ Sh te(sy)

, 34
v =t (34)
m m +C m

pr =258, (35)
Consequently:

L :1{1+c<shn3—c§§ )} N zg{hc(s;)}_

2 Sh TS 2 S

The maximization of the profit with respect to gtias gives:

C(s") =" = l[u—c(shm) ~cls )} , (36)

2 S, — S
Cr(sm)zém+§m_1:1|:c(shr3_cfn$ )+C($m ):| ) (37)
2] s'-y S

The merged firm is interested in marginal consumé@féandd™. It offerss;’, such as the
marginal cost of production of this quality is eftmathe reserve price of the marginal consumers
of this qualityc'(s") =6™ . The condition (37) can be rewrittenchs™) =™ - (1—5”‘). The
merged firm offers, such as the marginal cost aldpction of this quality is lower than the

reserve pricee’(s") <8 .

V.3 Social planer

For a uniform distribution o8 on[01], the welfare functionBE, ) is:

gbe 1 - _ _
[.(657 = p*)dg+ [ (687 - pp7)dO+[ M —c(s™))(8™ =6 + [y ~ ()1 6").
We can rewrite in the following way:

14



~0%) ¢, 0-97)

BEVZ(e 2 2

s, - (L-8)c(s,) - (8 -8)c(s)

The welfare is maximized when:
P =c(s,) (38)
p|be =c(s) _ (39)

Qualities maximize the welfare when:
+ (pge - p|be)

~ 1
be be _ be bey _ be
g =ttt (5 T8 :1{1+—C(S“bz = )}
2 2 2 S, -5 ’ (40)
Nbe , Abe bey _ be be
c(srey = (07 +0") E[C(ﬁz (s )+°(1)] 41)
2 2l s -§ S

The conditions (40) and (41) show that qualities @ptimal when the marginal costs of quality
are equal to the appreciation of quality of therage purchasers of the products. Let us notice
that first order conditions of quality choices (26)d (37) of the merged firm and those (40) and

(41) of the social planner are similaires. We teduce proposition 3.

Proposition 3: the qualities produced by the merged firm are id@htto those of the social

planner.

Crampes and Hollander (1995) show that in markets wertically differentiated goods and
totally covered a duopoly producing two qualiti¢sacggood led to a strong discrepancy between
these qualities compared to the social optimum.sh@wv that a duopoly which produces two
gualities of a good led to a strong discrepancyvben these qualities compared to a merged
firm. Since we showed that the merged firm andsth&al planner choose same qualities, we get
the same the result as Crampes and Hollander (1988 the assumption of partial cover, i.e.

when there are consumers who do not’buy

3 Crampes and Hollander (1995) assume that the iariataly covered.
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V.4 Welfare effectsunder variable costs

Proposition 4: the merger decreases the consumer’s welfare.

Proof :

Figure 2 gives the distribution of consumers betord after merger whef™ >6° >8™ .

Before merger do not buy low quality high quality
g° g°
| ? ? >
! S S
0 o" o" 1
After merger do not buy low quality high quality

Figure 2. Distribution of consumers under variable costs.

A consumer witt# < 8° is indifferent between the two market structurieges it buys neither

before and nor after merger. A consumer Withi[6°,8™] buys the lower quality before merger

and does not buy after merger. A consumer \Aﬂfﬁl[?m,gD] can buy the lower quality before

and after merger. She prefers to buy the lower ityudlefore merger if and only if

D _ m
0 - pP = 65" - p. Or &5° — p° = 65" - p! if and only ifg> 2L P

S ~3
D _ .M _ m D _
We will prove thaﬂzw. We know already tha®™ :p—:n >p—'D =@°. This implies
(s -s") S S
m D _ ,m _ -
that'o—:n >M. Since we are in the ca8&l(6™,6°), then:
S S ~S

gs P (B0 —p")
s’ (8"-s")
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A consumer WithﬁD[éD,ém Jcan buy as well the higher quality before mergpantthe lower

quality after merger. But like we let us know attgathat: (i) before merger, this consumer
prefers the higher quality than the lower qualégg (ii) this consumer prefers the lower quality

after merger than the lower quality before meryée. thus deduce that this consumer prefers the

higher quality before merger than the lower qualffer merger. A consumer wit > gm
strictly prefers the situation before merger to fikeiation after merger because she buys the

higher quality before merger at a price per unigadlity which is lower than the price per unit of

Pn _ Pn
quality after merg{r—g < —;J .
S Sy

The same analysis applies whé? >8™ >8™and we obtain easily the same conclusions as

previously.
V. Numerical applications

V.1 Fixed costs

We assume now that the cost function has the fatigiorm:
k

g(sl):% . i=hl,kO[2k*] .

For the numerical simulations we take=10 k* =5 and @ uniformly distributed on[0]1] .

The equilibrium prices, qualities and parametersafginal consumers before merger and after

merger are respectively consigned in Tables 1 afsé@ appendices 5 and.6)

We observe that the level of welfare depends on dbwesideration of the joint effect of
adjustments of prices and quality after merger. @fiects of adjustments of prices are known

and generally well taken into account. Indeed,efgers do not lead considerable reduction costs

% The results obtained are identical to those of 8 61993) where the equilibrium prices and qualitésluopoly
are given both under fixed and variable costs.
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and efficiency gains, then the rise of prices afterger reduces the total welfare. The last
columns of Tables 1 and 2 show that the reductionoosumer’s welfare is higher than the

additional profits obtained by the merged firm.

On the other hand, the effects on total welfaradjistments of quality are less foreseeable.
When the fixed costs are assumed to be recoverahlde 4 indicates that the reduction of the
welfare with adjustments of quality is higher thdrat without adjustments of quality (see
appendix 8). This result is explained by the fdwttmerger reduces both the level and the
number of quality when only the fixed costs dependquality. By adjusting the quality, this
decreases the level of quality whereas the priceupg of quality does not change. By taking
account the adjustments of quality, we observedaat®n of consumer's surplus and a rise of
firm’'s profit. The adjustments of quality have aga#@ve effect on total welfare since the

reduction of consumer's surplus is more considertiialn the rise of firm’s profits.

Thus, the joint adjustment of prices and qualilesing horizontal mergers when only the costs
depend on quality increases the loss of welfarepewed to the adjustment of the prices alone.
By taking into account the two adjustments aftergag the welfare should drop more compared

to the situation where qualities are assumed txbgenous or given.

V.2 Variablecosts

We assume:
sk .
C(ai,s) =qc(s;) =g ?Il’ i=h,l ’kD[Z’k*]'

For the numerical simulations we take=10, k* =5 and 8 uniformly distributed of0]1].

The equilibrium prices, qualities and parametermafginal consumers before merger and after

merger are respectively consigned in Tables 5 asé& appendices 9 and 10).

The analysis of the welfare in Table 7 indicates the fall of welfare with the joint adjustment

of prices and qualities is weaker than that witfusitnent of the prices alone (appendix 11).
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Merger preserves the number of varieties of pradacid increases the level of lower quality.
Thus the adjustment of qualities increases lowatityu Consequently the price per unit of lower
quality is decreased. We observe a rise of thewonass surplus and a rise of the firms’profits

after the adjustments. The adjustments of quatyela positive effect on total welfare.

Thus the joint adjustment of prices and qualitiesirdy horizontal mergers when the variable
costs depend on quality thus decreases the losglfdre compared to the adjustment of the
prices alone. In this case, considering the adjeisten of quality reduces less the welfare
comparatively to a situation where qualities aruased to be exogenous or given. Remark that

this result is contrary to the case where onlyfitkexl costs depend on quality.

VI. Conclusion

We analyzed the horizontal mergers of duopoly welty differentiated under two assumptions
about the cost functions. Initially, we assumed thdy the fixed costs depend on quality; in the
second time we assumed that the variable costsndepe quality. In the first case a merger
involves the elimination of one of qualities, tregluction of the market coverage, the raising of
prices and the reduction of the welfare. In theoedacase, after merger the number of qualities is
preserved and selected qualities are identicali#dites of a social planner. We also showed that
the merger leads to a reduction of the discrepdmetyween the two levels of quality. However,
after merger the firm maintains prices much higtmemn those of the duopoly. What causes to
reduce the total welfare.

The evaluations of welfare effects of a merger gahedo not take into account the adjustments
of quality which follow a merger. Our results indie that not taking account of adjustments of
guality over-estimates or underestimates the effettvelfare according to the costs structure of
industry. If merger takes place in an industry vehossts are primarily fixed like industries with

strong intensity of R&D (telecoms, biotechnologjes)t to hold account of the adjustments of
quality underestimates the loss of welfare afteresger. On the other hand if merger take place
in an industry where in fact the variable costsesepon quality (services and transportations) not

taking account of adjustments of quality over-eates the loss of welfare.

16



That suggests that mergers are too often acceptdeifirst case and are too often rejected into
the second. In practice, the qualities adjustemam@seglected when one makes the examination
of the effects of welfare of a merger. Under thente of certain Laws of competition like the
Canadian Law, all the profits of welfare can cangti a defence according to article 96 of the
Competition Law. Our results show that it is alsgortant totake accounof the adjustments of
gualities in the analysis of mergers to get alléffeciency gains.
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Appendices

Appendix 1
Quality choice- Fixed costs
15
1 —E———— Sh-D
> — = ——— Sh-Duopole
§ Sl-Duopole
(o4 05 - = = .S-Monopole
0
Paramter (k)

Figure 1.3. Optimal quality choice under fixed costs.
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Appendix 2

Quality

o B N W A~ O

Quality choice- Variable costs

—— Sh-Duopole
—— Sl-Duopole
—— Sh-Monopole

SI-Duopole

2,1 2,2 2,3 24 25 2,6

Paramter (k)

Figure 1.4 : Optimal quality choice under variable costs.
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Appendix 3

Gap (Sh - Sl)

Quality gap (Sh - Sl)

— — — Duopoly
Monopoly

2,1

22 23 24 25 26 27 28

Parameter(k)

Figure 1.5: Quality dispersion
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Appendix 4

Table 1: Qualities, prices, preference parameters, proétgplus, and welfare before merger

under fixed costs.

D D D D D

k|S | S |s-S Pr | B g° ar 7° | BE? - AAQ
2 11,260,241 1,019 |0,53509|0,05117| 0,47489 | 0,2123 | 0,12985 0,345096
2,111,18|0,252| 0,928 |0,49017|0,05234| 0,4718 0,2077 | 0,12563 0,334184
2,211,13(0,263| 0,867 |0,46028|0,05356| 0,46911 | 0,2037 | 0,12243 0,328003
2,311,08 (0,272 0,808 |0,43115(0,05429| 0,4664 0,1996 | 0,12017 0,322328
2,41105(0,282| 0,768 |0,41164|0,05528| 0,46401 0,196 | 0,11823 0,319689
2511,02|0,291| 0,729 |0,39249|0,05599| 0,4616 0,1924 | 0,11675 0,317305
2,61099|0,298| 0,692 |0,37416|0,05631| 0,45931 0,189 | 0,11581 0,314969
2,71097|0,306| 0,664 |0,36043|0,05685| 0,45719 | 0,1858 | 0,11488 0,314131
2,81096|0,313| 0,648 |0,35272|0,05744| 0,45568 | 0,1835 | 0,1143 0,314625

BEP — AAQ : Welfare before merger with adjustment of quaditie

CSP : Consumer’s surplus before merger.
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Appendix 5

Table2: Qualities, prices, preference parameters, protgplus, and welfare after merger

under fixed costs.

k s™ p" o " BE™ - AAQ
1,25 0,625 0,5 0,15625 |0,3125

2,1 1,17 0,585 0,5 0,15344382 | 0,29969382

2,2 1,11 0,555 0,5 0,15169134 | 0,29044134

2,3 1,06 0,53 0,5 0,1506586 |0,2831586

2,4 1,02 0,51 0,5 0,15013262 | 0,27763262

2,5 1 0,5 0,5 0,15 0,275

2,6 0,97 0,485 0,5 0,15011393|0,27136393

2,7 0,95 0,475 0,5 0,15043297 | 0,26918297

2,8 0,93 0,465 0,5 0,15088833 | 0,26713833

BE™ - AAQ : Welfare after merger with adjustment of qualiti

CS" : Consumer’s surplus after merger.
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Appendix 6

Table 3: Variation of the welfare after merger without adment of qualities when the fixed

costs are irremediable

k /BE- SAQ

2 0,03716
2,1 0,03878
2,2 0,0404
2,3 0,0417
2,4 0,04315
2,5 0,04445
2,6 0,04543
2,7 0,04657
2,8 0,04758

/JBE- SAQ: Variation of welfare after merger without adjustrhef qualities (the variations are
negative).
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Appendix 7

Table 4: Variation of the welfare after merger with and wath adjustment of qualities when the

ABE - SAQ: Variation of welfare after merger without adjustrnefhqualities (the variations are

negative).

ABE - AAQ: Variation of welfare after merger with adjustmefitqoalities (the variations are

negative).

fixed costs are recoverable

k ABE-SAQ| ABE-AAQ

2 0,03135598 | 0,03259598
2,1 0,03324778| 0,03449017
2,2 0,03510233| 0,03756134
2,3 0,03669239 | 0,03916943
2,4 0,0383614 0,042056
2,5 0,03988044 | 0,04230519
2,6 0,04113968 0,043605
2,7 0,04248578 | 0,04494771
2,8 0,04370972| 0,04748709
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Appendix 8

Table5: Qualities, prices, preference parameters, proftgplus, and welfare after merger

under variable costs.

K| S | S [S —5S P, P g° g° m | BE? - AAQ

4,09 | 1,99 2,1 2,2604 | 0,7479 | 0,72022 | 0,375827 | 0,28557 0,755406

21| 343 | 1,7 1,73 1,8338 | 0,6068 | 0,70925 | 0,356952 | 0,252667 | 0,677275

22| 29 | 15 1,46 1,529 | 0,5094 | 0,69833 | 0,339608 | 0,228074| 0,621596

23| 2,63 1,35 1,28 1,3217 | 0,4389 | 0,68967 | 0,325134 |0,210582| 0,579642

24 | 237 | 1,24 1,13 1,1545 | 0,3858 | 0,68027 | 0,31114 |0,196075 0,54804

25| 2,18 | 1,16 1,02 1,0347 | 0,3478 | 0,67349 | 0,299789 |0,184537| 0,523277

26| 2,02 | 1,09 0,93 0,9333 | 0,3144 | 0,6655 |0,288398|0,175422| 0,503428

2,71 1,89 | 1,03 0,86 0,852 | 0,2863 | 0,65781 | 0,277985|0,168315| 0,487138

28 1,79 | 0,99 0,8 0,7886 | 0,2667 | 0,65238 | 0,26938 |0,161576| 0,474146

BEP — AAQ : Welfare before merger with adjustment of quaditie

CSP : Consumer’s surplus before merger.
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Appendix 9

Table 6: Qualities, prices, preference parameters, profitgplus, and welfare after merger

under variable costs.

m m m m

S am am 7™ | BE" - AAQ
2 4 2 2 2,8 1,2 0,8 0,6 0,4 0,6

2,1 3,34 | 1,73 1,61 2,2993| 1,0231 | 0,79267 | 0,591374 | 0,358076 | 0,53711468
2,2 2,89 |1,55 1,34 1,9614| 0,9061 | 0,78748 | 0,5846 | 0,327985| 0,4919782
2,3 2,56 |1,41 1,15 1,71441 0,8152 | 0,78194 | 0,578155| 0,305596 | 0,45839368
2,4 2,31 1,31 1 1,5279] 0,7506 | 0,77735 | 0,572971 | 0,288457 | 0,43268621
2,5 2,12 |1,23 0,89 1,3872| 0,6989 | 0,77337 | 0,568207 | 0,275038 | 0,4125564
2,6 1,97 1,17 0,8 1,2765| 0,6602 | 0,77032 {0,564279 | 0,26433 | 0,39649549
2,7 1,84 [1,12 0,72 1,1794| 0,6279 | 0,76598 | 0,560623 | 0,255649 | 0,38347283
2,8 1,74 |1,08 0,66 1,1058| 0,602 | 0,76327 | 0,557429|0,248526 | 0,37278919

BE™ — AAQ : Welfare after merger with adjustment of qualiti

CS" : Consumer’s surplus after merger.
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Appendix 10

Table 7: Variation of the welfare after merger with andhatit adjustment of qualities under

variable costs.

k ABE-SAQ| ABE-AAQ

2 0,15560122 | 0,15540636
2,1 0,14043941| 0,14016045
2,2 0,12992005| 0,12961824
2,3 0,12168844 | 0,12124837
2,4 0,11581494| 0,11535418
2,5 0,1112868 0,1107207
2,6 0,10754967| 0,10693239
2,7 0,10435262| 0,10366537
2,8 0,10212676| 0,10135692

ABE - SAQ: Variation of welfare after merger without adjustrnehqualities (the variations are

negative).

ABE - AAQ: Variation of welfare after merger with adjustmefitqoalities (the variations are

negative).
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