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(20 pts.) Let (X1, Y3), -+, (Xp, Yy) be a sample from a Bivariate N (0,0, 07,02, p)

distribution. Consider the problem of testing H : p # 0.
(@)

Show that the likelihood ratio statistic is equivalent to |r|, where
iz1 XiYi
JEi=1"X2 R V2

r=

(b)

Find the distribution of 72 and construct a level 0.05 rejection region.

(20pts.) Suppose that random variables Xy, -+ -, X, are serially correlated:
Xi = 9X1'—1 + €, i = 1:"'1”’1

where Xy =0 and €y, -+, €, are independent N(U,O‘Q) random variables.
(a)
(b)

Find the maximum likelihood estimates of 6 and o.

Construct a level a likelihood ratio test for H : @ = 0 versus K : 8 # 0.

(20 pts.) Let X; ~ Exponential (A), for ¢ = 1,+--,m be independent.
(a)

Approximate the mean and variance of the kth order statistic X(k).

(@)

Approximate the mean and variance of the pth sample quantile.

(20 pts.) Let Xy, -+, X, beiid.from Binomial(1,p).
(a)

Find an approximate level-a confidence interval for p using X.

(b)



Find an approximate level-a confidence interval for p using a variance-stabilizing

transformation of X .

(c)

Compare the asymptotic length of the above two confidence intervals.

(20 pts.) Show that X is minimax for the mean of normal distribution under quadratic
loss.
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