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1. Let X be a r.v. distributed as P(\), A > 0 and set E = {2(k - 1)| k € N}
O = {2k - 1|k € N}.
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(a) Find the values of Sg = Z gy and Sp = Z g (6%)
z€E z€0
(b) Use (a), calculate the probabilities: P(X € E) and P(X € 0). (6%)
(c) Suppose that the value z = 0 cannot be observed. Find the p.d.f. (or p.m.f.)
of the truncated r.v., its mean, and its variance. (8%)
2. (a) Prove that if Var(X) =0, then P(X = EX) = 1. (8%)

(b) Let Xj,j=1,...,n beiid. r.v.’s with common variance o?. Also let aj,
n n

J =1,2,...,n be real numbers such that Zaj =1, and let § = Zan,u
1=1 1=1

,7=1,...,n. (7%)

Show that the variance of S is least if we choose aj =

S|

3. Let (X,Y) be jointly distributed with density function
r+y, f0<z<l, 0<y<1

f(z,y) = {

0, otherwise.

(a) Find the m.g.f. of (X,Y). (8%)
(b) Are X,Y independent? If not, find the correlation coefficient between
X and Y. (7%)
" 1
4. Let X1, X3,..., X, beiid. U(0,1) r.v.’s. Find the p.d.f. of Y, = (ITx)~ (15%)
i=1
5. Let X, X,,..., X, beiid. N(0,1) r.v.’s. Define
1 & 1N,
n= —= 1 n = - i and
U Tn ; X, V - ,z___; X an
Un
W, = —.
Va
(a) Find the distribrtions of U, and V,,. (10%)
(b) Find the limiting distribution of W,,. (10%)
6. Let X;, j =1,...,n be independent r.v.’s having the Cauchy distribution with
— 1 &
parameters 4 =0 and 0 = 1, C(0,1). Find the distribution of X, = — Z X,
n
J=1
and show that there is no finite constant ¢ for which X,, > c. (15%)
Hint. The p.d.f. of C(u,0) is given by
1
f(z;p,a):g zeR,peR,o>0.
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