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. True or False 7 In the following questions, decide whether the following statement

is true or false. Justify/Explain your answer. Give an example or explain briefly

if the answer is " True”, otherwise, give a counterexample.

(a) (5 points) If X is a continuous random variable with the probability density
function f(z), —co <z < oo, then P(X =b) = f(b),V b.

(b) (5 points) If A and B are two disjoint events and P(B) > 0, then P(A|B)
must be 0.

(¢) (5 points) If the random variable X has a cumulative distribution function F,
then F(b+ =) — F(b) as n — co for any real value b.

(d) (7 points) If X1, Xs,...,Xn ~y5q B(1,p), then X = Lﬂinlﬁ is an unbiased
estimator for p.

(e) (8 points) If Xy, X5, ..., X, ~vjiq N(0,0%), then X7+ X5 +...+ X2 is a sufficient

estimator for a2,

. 0. £ oy N(u,c?) where 4 is unknown and o2 is known.

(a) (10 points) Please find the MLE (Maximum likelihood estimator) for 4 and

verify your answer.

(b) (10 points) Please find the UMVUE (Uniformly minimum-variance unbiased

estimator) for u and verify your answer.

. (15 points) X3, Xa,..., X ~iiq B(1,p0). Please find the UMP (uniformly most

powerful) test of size a for testing Hy : p=po v.s. Hy :p=py, where 0 < pp <

p < 1.

. (10 points) Suppose X follows the uniform random variable on (-1,1). Please find

the probability density function of X?2.
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5. Assume that Z is a standard normal random variable, and g(z) is a differentiable
and bounded function on —c0 < z < co. Please show
(2) (10 points) E(¢'(Z)) = E(Zg¢(Z)).
(b) (5 points) E(Z™1) = nE(Z™ 1),
6. (10 points) Please interpret the ”Law of Large Numbers”.




