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1. We define the covariance of X and Y and denoted by Cov(X,Y)=E[(X-E(X))(Y-E(Y))].
Show that Var(X+Y)=Var(X) +2Cov(X,Y) +Var(Y).

2. IfZ1,...,Zp are independent and® =() with Z1~N(d ,1) and Zj~N(0,1), j=2...p, then
W=le+...+Zp2 has the non-central chi-square distribution with non-centrality
parameterd 2 and p degrees of freedom.

Find the mean and variance of the non-central chi-square distribution on p
degrees of freedom with non-centrality parameter & 2,

3. One observation, X, is taken from a N(0,0 2) population. Find an unbiased
estimator ofo 2.
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4, Let X, X,,---, X, berv'swithp.df f (X)= o ,X=1,show that X 6 —0.
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3y?, 0<y<1

5. LetY,,---,Y, bei.i.d. random variables, with pdf f(y)= :
0, elsewhere.

Show that Y converges in probability to some constant, and find the constant.

6. IfY,---Y, isarandom sample of size n from a normal population with mean x and
variance ¢”. Assuming n=2k for some integer k, one possible estimator for o is given

oo 1
by: UZZE;(Yzi _Y2i—1)2'

a. Show that 6% an unbiased estimator for o2.
b. Show that &7 is a consistent estimator for o~.
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7. IfU, 5 uand g(x) is continuous at x = u, show that g(U,) 5 g(u).

(0+1)y?, 0<y<1

8. LetY,---,Y, bei.i.d. random variables, with pdf f(y)=
0, elsewhere.

Is 2Y —— consistent for 8 ?
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