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1. Let ¥ <Y, <Y, <--. <Y, be the order statistics of a random sample of gize n

from exponential distribution with ﬁ.d.f. fx)=e"*
where, | |
(2) Show that Z =n¥,, Zy=(n-1)Y,-Y), ..., Z,=Y -Y _ are
independent and each 2 ; bhas the exponential distribution. (8%)

, 0<x<o, zero else

(b) Demonstrate that all linear function of 1Y, , s Y, » such that Za,]ﬁ can
| i=t
be expressed as linear function of independent random variables. (7%)

2, If we have a random sample X, X,,.. X from a p.d.l.

s er
J(x)= oo

exp{xx — Ge*) for ~w<x<w.

{a) If x=1, finda complete and sufficient statistic , V', for e. (3%)

| 2 o

() If x=1. Let W, =¢xf. for i=12,...,n, ﬁ’_=_—&'-‘n—— and U=lf_l[-ﬁ—7'..
Show that U is indcpbndcnt of V. (5%)

(c) Suppose that O is a test for tes
an Unbiased test? (5%) AR N -

(d) If QO isan unbiaged test, show that E(Q'{ Vl) =a alnim:t everywhere when
K=1.(5%) | .

() State how to construct a UMP unbiaged test for
H :x>1.(5%)

ting H,:x <1 versus-_-.H, X >1. What is

H, . x <1 versus

3. Let X,,X,,...,X bearandom sample from EXP(6,n), and let Z;=(X,-n)l8.
Find the BLUES (Best Linear Unbiased Estimator) for 6 and 7. (12%)
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4, Suppose the joint pdf of X and Y is f(x, y)={e&y' y>x%>0
| 0, otherwise
a) Find the marginal pdfof X. (3%)
b) Find E(Y|x). (5%)
¢) Find the correlation coefficient of X and Y. | (8%)

5. Consider a random sample of size n form a population with pdf: f(x)=(1-p)*'p, 0<p<i,

| x=123,... _—
g) Showthat (/X p converges in probability to P( X =1). (5%)
b) Show that (X, -1)/X,% converges in probability to P( X=2). - (5%)
¢) Find the asymptotic distribution of (X, - l)/ffl. | (10%)

-b.Let X be the lifetime of a machine. ‘Suppose that the pdfof X is

K-l '

F)=—>—_e*B, x>0 where B,x>0.
F(x)B" | . .
a) Find the mode of X. | (6%)

b) Let A(x) =aexp(~cx) be the cost function of operating this macb.iile to the lifetime X =x,
where a> 0. In order that the expected cost of operation of this machine exists, what is the
range for the constant ¢? What is the expected cost? =~ (8%)
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