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1. Let (X,Y) have joint density f(z,y) = kx?y3, 0 <y <z < 1.
(a) Find the marginal density of Y.
(b) Find Var(X | Y = 2/3).

2. (a) Consider a Poisson process with rate A. Let T be the time till the third arrival. Find the
density of T.

(b) Find the moment generating function of T'.

3. Let Xy, Xo, X3 be independent and X; ~ P(m;). Let Y = Xy + Xo+ X3, and g = mq +mg+ms.
Show that (X1, X2) | Y ~ T(Y, (m1/q,m2/q)).

4. Let (X,Y) ~ T(n, (62,20(1 — 6)).

(a) Find the lower bound for an unbiased estimator of 6.

(b) Find the best unbiased estimator of 6.

5. Let Xy, Xo, ..., X, be independent, with X; ~ E(i6). Show that the LRT for testing that § = ¢
against < ¢ rejects the null hypothesis if U = 2nR/c is too small, where R =" | X;/n,.

6. Let X1, Xs,..., X, be independent, with X; ~ E(if).
(a) Find a (1 — o) confidence interval for 6, where 0 < o < 1.

(b) Find a UMP size-« test for testing 6 = ¢ against 6 > c.

[ | (Xl,Xg) ~ T(n, ((91,02)) =4 f(xl,l‘g) = ”—!9”310;2(1 — 6 — 92)"‘””1‘””2, T1,2x9 > 0,

z1lzal(n—x1—x2)!

1+ x9 < n.

BX~P)\& flz)=e N 2, 2=0,1,2,...

B X~E®0 < flx)=(1/0)e % 2 >0.




