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1. (15%) Let T be a continuous fatlure time with the survival function S(¢) = P(T' > t), 0 < t < o0,
and r(t) = E[T —t|T > t] be the expected residual life at time t. Show that r(t) = [ S(u)du/S(t)
provided that E[T] < oc.

2. (15%) Let T1,---,T, be a random sample from an exponential distribution, and T(1y,-- -, T(ny
be the corresponding order statistics. Derive the joint distribution of U,-.-, Uy, where U; =

(.n — i+ 1)('_1"'(7.') - T(::—l)); i=1,---,n, with T(o) = (.

3. (15%) Suppose that & is a (MVUE) minimum variance unbiased estimator of # and let t be any

estimator with £[t] = 0 and Var(t) < co. Show that # and ¢ are uncorrelated.

4. Let Xy, - -, X, be a random sample from a Poisson distribution with rate A.
(4a) (15%) Find the uniformly minimum variance unbiased estimator of exp(—2A).
(4db) (15%) Show that the power function of the uniformly most powerful level @ test for Hg : A < Ag

versus H4 : A > )¢ is increasing in A.

5. (15%) Consider a simple linear regression model Y; = 3y + (1z; + €;, where &;'s are uncorrelated
with mean 0 and variance o2. Let (o, El) be the unique least squares estimator of (5, 1), SST =

P (Yi-Y)?and SSR=Y1 (Y, - V)2 with ¥ = £, Y;/n and ¥; = B, + Biz;, and 7 be the
sample correlation coefficient of {{z;, ¥;)}? ;. Show that 72 = SSR/SST.

6. (10%) Show that argmin, 2, |Y; — a| = My, where My is the median of Y},---, Y,



