cRaaE S S X
NEANFERS - BYME LT RY BB

45 2L ¢ e A
SUET B ’l‘}\g-—f

7

“fsk
1. (i) Let (€2, F, P) be a probability space and B = {A € F|P(A) =0 or 1}. Prove
that B is a sub-o-field of F'.
(ii) Let (X,,) be a sequence of independent random variables defined on (2, F, P) and
A be a tail event of (X,,). Show that P(A) = 0 or 1.

2. Let (Xn) be a sequence of random variables converges to X almost surely. Show that

(X,) converges to X in probability. The converse is true or false?

o0
3. Let (Xn) be a sequence of indepent random variables. Show that Z X, converges

n=1

o0
almost surely if and only if Z X,, converges in probability.

n=1

4. Let (X,,) be a sequence of i.i.d. random variables with E(X,) = u and
Var(X,) =0%, 0 < 0? < o0. Let S, = X; + X3 + -+ + X,,. Show that

(Sn — np)/y/no converges in distribution to N(0,1).
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5. Let Xy, Xy, -+, X,, be arandom sample from p.d. f.

1

f(I;9)={8

, 0<z<8,0<0< 0
, elsewhere

(i) Find the maximum likelihood estimator 8 for the parameter O.

(i) Show that @ is a biased estimator.
6. Let Xy, X, -+, X,, denote a random sample from the distribution that has p.d. f.

1  —(=—0?
f(z;0) = —=e T , —00< T <00
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Find the best critical region for testing Hy : 8 = 6y against H, : 8 = 8, assume



Oy >0, .

. Let Xy, Xy, -+, X,, be independent and identically distributed random variables with
distribution P, where 6 is a real valued parameter. Suppose that EgX = 9(9) and
Varg(X) = 7%(0) < oo where g is continuously differentiable function with derivative
g(l)(ﬂ) > () for all 8. Show that the estimator 0 obtained by solving the equation

g(0) = X where X =" | X;/n is consistent. Also derive its asymptotic distribution.

. Let Xy, Xy, -+, X, be a sample from a distribution function F'(-) with density f(-).

Since
. F(y+h)—F(y—h)
fly) = Jim 2h ’

one suggest the estimator

£ T Fn(y'i'hn)_ﬁ‘n(y_hn)

(v) = lim, 2h :
where

F‘n(t) _ Number of X; < t-

n

Find the condition on A, to guarantee that f(y) is a consistent estimate of f(y).
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