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EXERCISE 1

A probability problem.

Let’s Make a Deal! A player is asked to choose one of three doors. Behind one of the doors there is a prize. Suppose
the player chose door 1. The host of the game who knows where the prize is opens door 3 and the player sees that
there is no prize behind this door. Then the host asks the player: Would you like to switch to door 2 or stay with
door 1?7 Define the following events: H; : Host opens door ¢ and D; : Prize is behind door i. Find P(D2|H3) and
P(D1|Hs) to show that switching has higher probability.

EXERCISE 2

Let X1, Xa, ..., Xy be independent exponential random variables with mean i6. For example, E(X1)=0,E(X2) =20,
etc. Suppose an estimate of of 6 is § = Z:;l(%)

a. Find the distribution of 6.

b. Find E[§7Y].

c. Find the MSE of ¢/~ ! as an estimator of 6~1, and find ¢ that minimizes that MSE.

EXERCISE 3
Answer the following questions:
a. Let X1, Xa,..., X, be iid. random variables with X; ~ Poisson()). Show that #; = L3 XX —1) s
unbiased estimate of A\%.
b. Let X1,X5,...,X, iid. normal random variables with X; ~ N(0,0). Consider 6> = 23" X7. Is 6% an

efficient estimator of ¢2? First find the information using two different methods, for example, the variance of

82lnf(z;9)]

the score function and —F [ 552

c. Let X1,...,X, iid. random variables V_vith X; ~ N(u,0). Is X a consistent estimator of p? What if
var(X;) = ¢* and cov(X;, X;) = po>? Is X a consistent estimator of u?



