9.
3o K2 103 2R AL PR A ERRA

AB BEBRRAR #B % E R |
2R3 A28(EHB) FI8H ARAME | K el

—

1.(10%) Let the random variable X has the p.m.f. f(z) = Qﬂ#’ z = —1,0,1 Compute E(X), E(X?),
E(3X% —2X +4) and Var(X).

2. (15%) Let the joint p.m.f. of X and Y be

f(z,y) = 1/47 (z,y) €S = {(0’0)7 (1v 1y (1) _1)’ (2a O)}

i) Compute E(X | Y =0) and Var(X |Y =0).
ii) Find the covariance of X and Y.

iii) Prove or disprove that X and Y are independent.

3. (10%) Customers arrive in a certain shop according to an approximate Poisson process at mean rate of
20 persons/hour. Let X denote the waiting time in minutes until the first customer arrival. Find the p.d.f.

of X and then compute E(X) and Var(X).

4.(10%) Let X;, -+, X, be iid r.v.’s from uniform (0, #) where € is an unknown parameter. Find a complete

sufficient statistic for estimating 6 and then find the UMVUE of 6.

5.(20 %) Let Y; = a+X;+¢€, i=1,---,n be the equation between two random veriables X; and Y;. Let

&, f3 be the least squares estimates of o and B,ie YL(Yi—a-— BAXi)2 is & minimum.

a). Prove that 3 = Sxy/Sxx, & =Y — BX, where Sxy = IV - Y)(X; — X)), Sxx =X(Xi — X)2

b). Show that ES = 8 and Fé& = a.

6. (10%) Let X, -, X, be iid from B(1,p). For testing Hy:p < 1/2v.s. Hy :p > 1/2 at o = 0.05. Apply
the Central limit theorem to determine the sample size n so that the probability of rejecting Hy when p = 7/8

is 0.95.

7. (25%) Let X;, X5 and X3 be i.i.d. random variables from N(u,12). Consider the test for Hy : p =0 v.s.
H; : p =1 with significance level 0.05.

i). Construct a critical region A so that the test has level 0.05.

ii). Find a confidence lower bound L(X7, X3, X3) such that P(L(X1, X3, X3) < u) = 0.95.

iii). Are the two event “{X7, X5, X3} € A” and “L(Xy, Xa, X3) > [ equivalent 7

iv). Find the power of this test.

v). Compute the p-value if we observe X; =1, X, = 0.96 and X35 = 1.96



