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• Each question is assigned 25 marks.

1. Refer to Section 2.2.2 of the paper by Wu and Parlar [1]. Assume that [a, b | s1, s2 | c1, c2] =

[0.9, 0.9 | 15, 15 | 8, 8] and that demand densities are exponential, i.e., f(x) = λe−λx and

h(y) = µe−µy with respective parameters (λ, µ) =
(
1
30 ,

1
30

)
. Find the Stackelberg equilibrium

for the game assuming that player 1 is the leader and player 2 is the follower.

2. Consider the Cournot game of incomplete information and assume now that both firms can

have high costs or low costs. In particular, assume that the marginal cost of firm 2 is either

high, cH , or low, cL, where cH > cL ≥ 0. Firm 2 knows its marginal cost but firm 1 only

knows that it is cH with probability θ or cL with probability 1 − θ. Assume now that also

firm 1 can have high costs or low costs, say ch with probability π and c` with probability

1− π and ch > c` ≥ 0.

(a) Show that the conditions leading to the Nash equilibrium are,

q` =
1

2
[a− c` − θqH − (1− θ)qL]

qh =
1

2
[a− ch − θqH − (1− θ)qL]

qL =
1

2
[a− cL − πqh − (1− π)q`]

qH =
1

2
[a− cH − πqh − (1− π)q`].

(b) Use the folllowing data to compute the Nash equilibrium for this two-sided incomplete

information game: a = 10, (cH , cL) = (2, 1), (ch, c`) = (3, 2), θ = 0.7 and π = 0.4.

(c) Can the equilibrium be found analytically? How?

3. Consider the simple continuous strategy game discussed in class with f(x, y) = −2x2 + 5xy

as P1’s payoff function and g(x, y) = −3y2 + 2xy + y as P2’s payoff function where x, y ≥ 0.

(a) Find the Stackelberg equilibrium when P1 is the leader,

(b) Find the Stackelberg equilibrium when P2 is the leader.
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4. Consider the adverse selection mechanism design problem discussed in class with the following

data: S(q) = 20q − q2/2 and Θ = {θ1, θ2} = {2, 4}.

(a) Find the “first best”menu of contracts under the complete information setting,

(b) Explain why the “first best” menu would not work without incentive feasibility con-

straints

(c) Solve the Principal’s optimization problem which includes the incentive feasibility con-

straints
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