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| STATISTICS

1‘ [ Honours ]

| PAPER — III
Full Marks : 100

| | Time : 4 hours

The figures in the r‘ighr hand margin indicate marks

Candzda:‘es are required to give their answers in their
: own words as far as practicable

|
Hlustrate the answers wherever necessary

NSotations and symbols used bear their usual significance

[NEW SYLLABUS]

GROUP — A

, 1. Answer any five questions : 5x5 -

(a) Let X be such that its variance exists.

( Tiurn Over }



(2)

If E(X) = p and var (X) = o2, prove that, for
any t>0,

P[|X -p|2tw]s1/8.
(b) Prove that

E(x1) < JE(XHE?),

provided the expectations exist.

(o) If X, —P 5 xand gisacontinuous functioh,

then show that
g(X,) —£ ().
(d) If X is distributed in the rectangular form
with pdf

1 , 0<x <9,

Sx(x)=10

0 , otherwise

show that— 2 log_(X79) follows a chi-square
distribution with two degrees of freedom.
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(3)

(e) Let X and Y be two independent random
variables, each distributed in the N(0, 1)
form. Show that Z=X/| Y| has a Cauchy
distribution.

. (/) Show that the sampling distribution of the
| largest observation Y of a sample of size n
from the rectangular distribution R (0, 6)
has the pdf given by 7 y™'/8" on (0, 9) and 0,
otherwise.

; (g) State the relation between the lower a-point
and the upper a-point of (i) a 7 -distribution
and (i) an F,  -distribution. |

2. Answer any one question : 10x1
|

' (a) Obtain the expectation and the standard

' error of sample mean for a random sample
of size n drawn from a finite population of
size N (i) with replacement, (ii) without
replacement.

(b) Show thatf and s for random sample of
size » from a normal (1, 6%) population are

distributed independently of each other.
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GROUP - B
3. Answer any four questions : 5x4

(@) Describe the maximum-likelihood method
of estimation. What are the properties of a
maximum-likelihood estimator ?

(b) If X,(i=1,2,...,n) be a random sample
from a rectangular distribution with p.d.f.

£ %;if0<x<9
glX; =

0 ;otherwise,

where 0 < 0 < oo, show that X, , is a sufficient
statistic for 0.

{¢) Let (X,, X,, ..., X,) be a random sampie of
size n from a normal distribution with known
mean p and unknown variance ¢”. Obtain the
MYVB estimator of o7,

(d) Define the following terms : Null hypothesis,
alternative hypothesis, level of significance
and power of a test.
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(35)

{e) Foranormal distribution with unknown mean
u and unknown variance o7, obtain a size-a
critical region for testing H;: o?=og
versus H, : ¢° < o, where o is specified
real value.

(f) Forarandom sample of size n drawn from a
N(j1, 0®)-population, p1 and o2 being unknown,
derive a 100 (1 — a)% confidence interval -
for o2.

4. Answer any one question : 10x 1

{a) Let(X,,X,, ..., X,) be arandom sample from
- a gamma distribution with pdf

a? _ .
L Pl if0<x <o

f(0)=1Ta ,
0 , otherwise,
where o> 0, p >0 and 8 = (a, p).
Show that |
(i) Z X, and JTX, are jointly sufficient
fi)r 8, |
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(6)

and (if) if p is known, Z X, is sufficient
H
for a.

(b) When a simple regression equation of the
form y = a + Px is fitted to bivariate data,
how would you test hypotheses concerning
aand f?

GROUP - C

-

5. Answer any three questions : 3x3

(a) Find the value of Fras.p if the independent
variables are pairwise uncorrelated.

(b) Show that the multiple correlation coefficient

123 p is the highest possible value of the

simple correlation coefficient between x,
and a linear function of x,, x,, . . ., X,

(¢) For X, following N , ( ;._L,Z), show that

(x-p) = (X -p)

follows a chi-square distribution with p
- degrees of freedom.
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(7)

(d) State the p.d.f. of a multivariate normal
distribution and state its important properties.

(e) Write a short note on muitinomial distribution.

6. Answer any one question : 10x1

(a) Prove the relation
1=y, =(1=r2)1=r2,)

i ) of1_ .2
‘ (1 rtp-z3...(p~l))’

(b) Show that a sufficient condition for the joint
distribution of X, X, ..., X, to be multivariate

_ normal is that every linear combination of
| Xy, Ay, ..., X, 18 distributed normally.

[ Internal Assessment : 10 Mari(s i
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