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1.(10%) If P(A) =0.3,P(A| B) = 0.3 and P(B) = 0.5. Compute P(B | A) and P(A | B¢)
where B¢ is the complement of B. i

2.(10%) Let Xy, X5, - ':Xn be a random sample of size n with p.d.f. f(z) = 62°~1,0 <
z < 1,0 <8< co. Find the mle (maximum likelihood estimate) of 6.

3.(20%) The life time T (in years) of a light bulb has the exponential distribution f(t) = |
1 —t/Z t>0.

(i) What are the mean (E(T')) and variance (Var(T')) of the life time of the light bulb.

(i) If the light bulb has been used for one year, what is the probability that this bulb can
be used at least for one more year (P(T' > 2 | T > 1)).

4.(15%) Let X and Y have the joint p.m.f. f(z,y) = ¥,z = 1,2,3,y = 1,2. Compute
E(X|Y =2)and Var(X | Y = 2).

5.(15%) Consider the simple linear regression Y; = a+ X;+¢;, ¢ =1,---,n, where ¢; are
iid. N(0,02), let &, B be the least squares estimates of o and /3. f

~

(1) Prove that B = Sxyﬁ/SXx, & =Y — BX, where Sxy = n Y = Y) (X — X)), and |
Sxx = X1 (Xi — X)*. '

(ii) Show that § is unbiased.

6.(10%) Supposr that Wy, .-, Wiy are iid continuous random variables. Denote the order
statistics by Wy < Wigy < -+ - < W), Let € denote the 60% percentile of the distribution,
that is P(W; < &) = 0.6. What is the confidence level of the confidence interval (W), Wig))
for estimating £.

7.(20%) Let X;, X; and X3 be i.i.d. random variables from N(u,12). Consider the test
that has null hypothesis Hy : pu = 0 v.s. alternative hypothesis Hy : = 1.

i). Construct a critical region C' so that the significence level is 0.05.

ii). Find the power of the above test.

iii). Find a confidence lower bound L(X;, X, X3) such that P(L(X;, Xa, X3) < p) = 0.95.
v). Compute the p-value if we observe X; = 1, Xp = 0.96 and X3 = 1.96.




