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1. (2047) If X is a random variable such that E(X) = 3 and Var(X) = 4, determine a lower
bound for the following probabilities.

(a) P(—2< X <38).
(b) P(0 < X < 10).
2. (2097) Let wy, s = 1,2,... be zero-mean independent random variables with variance o2 and
4
My = Zws,t: 1,2,....
s=1
(a) Find the expectation and variance of p;.

(b) Find p(uy, pr), the correlation of y; and p,, t,r =1,2,.. ..

3. (2097) Let Uy, U,,--- ,U, be a random sample from a population with probability density

function .
flu) = Eu(l_g)/e,() <u<l

1 n
where 0 > 0 is an unknown parameter. Let V = ~g Z log(U;),
i=1
(a) Find E(V) and Var(V). -
(b) Use the central limit theorem to obtain an approximate 95% confidence interval for 6
based on V' when n is large.

4. (2077) Consider the regression model
Y = [Bil+fx.+e
= [1x] (g;) +e
XB+e
= O+e
where, Y = (Y1,Y,---,Y,), e = (e1, €2, ,e,), 1 = (1,1,---,1) isan x 1 vector, B =
(B1,B2) %= (1 — T, 22— T, ,2, — Z), X =[1 x.] and 0 = E(Y) = X}3.
(a) Find B = (Bl, Bg)’, the estimate of 3, using the least square method.

(b) Let @ = X3 and é =Y — 0, show that the angle between the vectors § and & is a right
angle.

I

5. (2097) Let Xy, Xy,---, X, ~ Norm(u, 0?) and Y3,Ys, -, Y, ~ Norm(apu,o?) are two inde-
pendent random samples, respectively, where o® > 0 is known and both y, and (> 0) are
unknown parameters.

Y
(a) Use Delta Method to find the limiting distribution of \/ﬁ(? —a).

(b) Describe briefly how you will use (a) to test the null hypothesis Hy : o = 1 against the
alternative hypothesis H; : o # 1.




