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Exercise 
Merger to Monopoly Price Competition with Differentiated Products

Consider two differentiated products, each produced by a different firm. The 
inverse demand curve for product 1 is: q1(p1,p2)=12 – p1+0.5p2. The inverse 
demand function for product 2 is: q2(p1,p2)=12 –p2+0.5p1. The total production 
cost of each good is 0. Suppose that the two firms choose their prices 
simultaneously and separately.

(a) What is the price of each good? 

Solution: 
We start with the “no merger” case, where each firm i, i =1, 2, solves:

Maxpi πi = pi (12 – pi+0.5pj) 
FOC:

∂πi/∂pi = 12 – 2pi + 0,5pj = 0
From this, we obtain firm i’s best- response function:

pi(pj) = (12+0,5pj)/2
;
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Firm j solves a similar problem, so we also obtain its best- response function:
pj(pi) = (12+0,5pi)/2

Thus, we have two unknowns, p1 & p2, and two equations, the two best 
response functions. We can find the two unknowns by solving the system of the 
two equations:;

pi(pj) = (12+0,5pj)/2  � 2pi = 12+0,5pj

2pi = 12+0,5×[(12+0,5pi)/2]
4pi = 24+0,5×(12+0,5pi)

4pi = 24+6+0,25pi

(4 - 0,25)pi = 30
pi = 30/3,75 = 8 = p1

N =  p2
N
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(b) Suppose that the two firms merge and the merged firm produces now the 
two product varieties. What is the price of each product? 

Solution:  We move now to the “merger” case, where we have a multi-product 
monopolist which solves the following:

Max p1 & p2  π12 = p1×(12 – p1+0.5p2) + p2×(12 – p2+0.5p1) 

FOCs:
∂ π1/ ∂ p1 = 12 – 2p1 + 0,5p2 + 0,5p2 = 0
∂ π2/ ∂ p2 = 12 – 2p2 + 0,5p1+ 0,5p1 = 0

Thus:  
p1 = (12+ p2)/2  & p2 = (12+ p1)/2 
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Solving the system of the two equations p1 = (12+ p2)/2  & p2 = (12+ p1)/2, 
we have:

p1 = (12+p2)/2  à 2p1 = 12+p2

2pi = 12+(12+p1)/2
 4p1 = 24+(12+p1)
4p1 = 24+12+p1

(4 – 1)p1 = 36
p1

M =  p2
M = 36/3 = 12 

So clearly, the merger results in an increase in the price:
pi

M = 12 > pi
N = 8
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Consider a market with demand Q(p) = a - p, where 3 identical firms compete in 
prices. Each firm’s total cost function is given by TCi(qi) = cqi. Suppose two of 
the firms merge and that the total cost function of the firm that results from the 
merger is TCm(qm)=cmqm, with c>(a+cm)/2.

(a) What is the market share of each firm before and after the merger?

Solution: 
Before the merger, every firm sets in equilibrium:

Pi 
N= MC = c

The total market quantity in equilibrium is: QN = a –c
Since the 3 firms are symmetric, the quantity of each firm i is:

qi
N = QN/3= (a – c)/3

The market share of each firm is thus: 
si

N =qi
N/QN = 1/3 = 0,33 
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After the merger, the merged firm 12 has lower marginal cost than firm 3. 
Is the cost asymmetry large or small? 
If it behaved as a monopolist, it would solve the following problem:

Max π = (a – p) p – cm(a - p)
This would lead to:

dπ/dp = a-2p+cm=0
Thus, if firm 12 was a monopolist it would charge: pm = (a+cm)/2
According to the description of the exercise c>(a+cm)/2. Thus, the cost 
asymmetry is large. This means that in equilibrium (as we have saw in class in 
the oligopoly theory):

(p12
M, p3

M) = ((a+cm)/2,  c)
It follows that firm 12, having smaller price than its rival, will be the only one 
selling the good. Thus, s12

M = 1

C. Milliou - AUEB                                                                             

Exercise 
Merger Price Competition (Homogeneous product) with Efficiency Gains



(b) What is the H-index before and after the merger?

Solution: 

Before the merger: 
HN = (0,33)2+(0,33)2+(0,33)2 = 0,32

After the merger:
HM = (1)2+(0)2 = 1
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Consider a market in which two firms compete in prices. Market demand is 
given by Q(p) = 22 - 2p. The marginal cost that each firm faces is equal to 6. 
Suppose that the two firm merge and their marginal cost reduces to 2. What is 
the price in equilibrium before and after the merger?  What is the impact of the 
merger on consumer surplus and on total welfare?

Solution: 
Before the merger, both firms in equilibrium set their price: 

p1 = p2 =MC = 6
The total market quantity is: 

Q = 22 – 2p = 22 -2*6 = 22- 12 =10
The profits of each firm are equal to zero.
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After the merger, there is a monopolist in the market with MC = 2. The 
monopolist chooses its price in the following way:

Max π = (22 – 2p)p – 2 (22-2p)
FOC: 

dπ/dp = 22 – 4p +4 = 0
Thus, the monopolist (merged firm) will set: 

pm = 26/4  = 6,5
Thus, the total quantity in the case of the merger will be: 

Qm= 22 – 2 (6,5) = 9
In turn, the profits of the merged firm will be: 

πm = 6,5*9 – 2*9 = 40,5

C. Milliou - AUEB                                                                             

Exercise 
Merger Price Competition (Homogeneous product) with Efficiency Gains



Before the merger: 
Consumer surplus (it is easier if before calculating it you draw the diagram) is:

CS = (½)*(11-6)*(10) =25
Profits are zero, so total welfare is equal to consumer surplus:

TS  = CS = 25
After the merger:
Consumer surplus is:

CSm = (1/2) * (11-6,5)*(9)= 20,25
Total surplus:

TSm = CSm + πm = 20,25 + 40,5 = 60,75
Clearly, the merger reduces consumer surplus but increases total welfare due 
to efficiency gains (reduction of MC of the merged firm).
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