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The figures in the right hand margin indicate marks

Candidates are required to give their answers in their
own words as far as practicable

Ilustrate the answers wherever necessary

GROUP—-A

Answer any three questions -

1. (a) Suppose (X, X,,..,X,)) or multinomial
(m, p,, Py ...,pk) where

[ k
p>0 ¥V =1,2,k Y p; =1 and L X; =m.
i=1 i=l
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(b)

2. (a)

(P)

(2)

Show that the correlation coefficient
between X, and Xj for any i=#],
i, j=172, ..,k is negative. Show that the
regression of any one variable on the others
is linear. Also show that the variance of
the conditional distribution is linear. Derive
the expression forp,,,,-

The vector variable X, follows N, (1, Z).
Derive the distribution of X—w)'Z “(X~-p).

_ 12+6
LetX .o = = X iy Koyow X)' have the
dlstnbutlon N (g, E) Fmd the moment
generating tuncnon of Y=BX, Where B is
a g x p matrix of rank . g (< p)

Let 5 [ Xje Kys o X)' follow a
p-vanatu normal dlstnbutlon Find the
conditional distribution of X , Wwhen
X, =X g 000 XP— xp. Hence show that the
regression of X, on X, Koo vy Xp is
linear and the conditional variance is

independent of x,. x,, ... X . g + 10
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4.

(3)

Define multiple correlation coefficient. Derive

the expression for the muitiple correlation
based on observed data X,

coefficient r  ,,
; 2.p
is

i=1()p, j=1()n Show that r,, ,
rumerically at least as highas any total or
partial correlatmn coefficient involving x,.

2+8+8

(¢) Suppose two independent random variables

X, and X, follow the exponential distribution
W 1th p.d.f.
he M , x>0
fo)= |
0 , otherwise

where A >0. Find the distribution of
X-X,

(b) LetX and Y be Mo independent random
variable, each distributed in the form

N(0, 1). Show that Z = X/\¥ | has Cauchy
distribution.
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(4)

(¢) LetF (x) be the cumulative distribution
function of the random variable X .
i=1,2,..,nIf the random variables are
absolutely continuous and independent,

7

t/n
find the distribution of []’[1} (Y)_‘ :

(a) The random variables X, (i =1,2,... , 1)
are independently distributed, respectively,
as

. n / n
N(p,02). Let X, =2 wX, [ Xw.
' i=1 i=1

1
where w; = —.
I 0_? |
‘Show that the X is independent of

2 _ % =
Sy =2 (X; =X} and 8 is
i=1
distributed as a chi-square with {(n-1)d.L

i=1 l6+6+6
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(5)

(b) Deriye the sampling distribution of the
smallest among » sample observations from
the exponential population with density
function '

fix)== 7 *® x>0 12+6

1
0

GROUP - B

Answer any one question

6. (a) What are control charts? Write down
their uses. Describe the construction of s.d.
chart. '

(b) Distinguish between (i) process control and
- product control (ii) assignable causes and
chance causes. B3+3+6)+(3+3)

7. Describe a double sampling inspection plan for

an attribute and determine the constants
involved in the plan. 18
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(6)
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GROUP - C

Answer any one question

8. (a) Write an algorithm to calculate quartile
deviation from a set of observations.

(b) Write an algorithm to obtain real root of

an equation using Newton-Raphson method.
9+9
9. («) Write a C program to obtain matrix B
if matrix 4 is given where AB =1 (I is
the identity matrix of suitable order). >

(h) Write a C program to calculate coefficient
of variation from a data set. 10+ 8

[fnternal Assessment — 10 Marks ]
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