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Written Examination Answers

Exercise 1.
(1) For each k ∈ {1, . . . ,K}, i ∈ {1, . . . , N},
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So
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(2) The only critical point of Φ is in:
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As Φ is convex, this is the absolute minimum.

Exercise 2. We compute
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Exercise 3.
(1) We set Xi(ω) = xi (i ∈ {1, 2, . . . , N}). We compute (using the i.i.d. assumption) for any

x1, . . . xN∈ {0, 1},

L(θ) = P(X1 = x1, . . . , XN = xN |θ) =

N∏
n=1

θxn(1− θ)1−xn = θN1(1− θ)N0 .

(2) We work on the log of L. We have
d
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We set L(θ) = log(L(θ)). We observe that L is concave and has exactly one critical point
in

θ̂ =
N1

N1 +N0
.
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So this is the absolute maximum (and hence is the MLE of θ).


