B * R 2 XK 2 8 £ F X A & z1laxn

B 25 R 10 m oA o n |BREE
% pr o3 3 |[BRABFALALE

# g (MER4H |

E & ¥ 1§ | AFHBLERAEEUHEM SME RS

Note: The exam has 6 questions, for a total of 100 points. Explain your
answer and write down necessary details of your calculation. No-
explanation/details = No credits.

1. True or False? In the following questions, determine whether the statement is true or
false. Justify/Explain your answer. Give an example or explain brleﬂy if the answer is
"True”, otherwise, give a counterexample.

(5) (a) If A, B are two disjoint events and P(A) > 0, P(B) > 0 then A and B are indepen-

dent.

(5) (b) If X is a continuous random variable with pdf (probability density function) f then
P(X =z)= f(z) forallz. '

(5) (c) If X,Y are independent then E(Z5) = E’f((l’,‘(z)) provided all these expectations exist.

For question d), e), f), assume that X1, Xo, ..., X, ~ia fo(z) with 8 € R = (—o00, 00)
and X = (X, -+ ,X,).

(5) (d) If a statistic (7(X))? is sufficient for # then T'(X) is also sufficient for 6.
(5) (e) If 6(X) is a uniformly minimum variance unbiased estimator (UMVUE) for 6 and

Var(6(X)) < oo then 6(X) has the smallest mean square error among all unbiased .
estimators.

(5) (f) If T(X) is an unbiased maximum likelihood -estimator (MLE) for 6 then (T'(X))?
is an unbiased MLE for 62

(10) 2. Show that

(10) 3. Let X has a discrete pmf (probability mass functlon) f(:r:]a‘)) 9 € © = {—1,1} given
below
(For example, f(1| —1) =0.3, f(—1]1) = 0.3.)
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Find MLE of 82. Is this MLE unbiased? Justify your answer.
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4. Let X,Y have the joint pdf

cry if 0<z<land O<y<auz,
flz) = .
0 otherwise.

(10) (a) Determine c such that f defines a pdf
(10) (b) Compute P(Y +X < 1Y <1/2).

5. Let X, -+, Xy ~iiqg Poisson()) with A > 0 and its pmf

e X g =01,
z) = PR y 4 )
=) {0 otherwise.
(10) (a) Find a complete sufficient statistic for A.

(10) (b) Find a UMVUE for A. Is Cramér-Rao lower bound (CRLB) attainable in this case?

(10) 6. Let X1, X2, ..., Xn ~iia N(0,0%) where 6 € R and ¢ is known.
Show that there is no UMP (uniformly most powerful) level « test for testing

H,:0=0 wersus Hy:0+#0

for any a € (0,1).




