RIsit % 100248 BLtBmALAREN B4R
% - R % — &

: !
£ R # B HELIEF 2O B gt E A ‘%"ﬁﬂ%l’a‘] 2R TB(=Z) B 8

1. (a)Let X;,X,,-, X, bei.i.d. uniform random variables in the interval (0, 1). Find
the density function of the range of (X1, X5,+,X,).  (10%)

(b) Let X;,X;, -+, X, bei.i.d. random variables with an absolutely continuous
monotone increasing distribution function F and also let (Y;,Y,*,Y,) denote the
corresponding ordered statistic. Prove that F(X;) is distributed uniformly in the
interval (0,1) and hence show how you can use the result you have obtained in (a)
to get the density function of the random variable F(Y;) —F(¥;). (15%)

2. Let X,,X,,-++, X, bei.id.random variables with pdf

1
f(x) = 3648‘3"x3;x =0,6 >0.

(a) Show that -}-{3— is an unbiased estimator of 8.  (10%)
1

(b) Find the joint distribution of X;-and Yi=4.X; and hence find the conditional
density of X; given %, X;. (10%)

(c) Show that the UMVUE of 8 is E (xi | Z?=1Xi) and compute the conditional
1

expectation.. (10%)
(d) Find the Cramer-Rao lower bound for the variance of an unbiased estimator of 6.
Does the variance of UMVUE attain the Cramer-Rao fower.bound?  (10%)

(e) Show that i%' and Y X; are independent random variables and hence show
{1

that E (zx;i) = i— (10%)

3. Suppose that X,,X,, =, X, bei.i.d. Poisson random variables with parameter A
Independent variables Y;,Y,,+,Y,, are i.i.d.Poisson with parameter A,.

(a) Show that the conditional distribution of ¥ X;, giventhat Y X; +YY, =1 is

Binomial (l, 7 t‘l ) (107%)
1 2

(b) How could you use the binomial distribution in (a) to test Hp:4; = 4, vs.

H :A"l * Az? (15%)
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