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Attempt Five questions in all. Q. No. 1 is
compulsory. Attempt four more guestions,

selecting ut leusi one question from each Section.

1. (a) The mean of 30 observations is 16. On checking
it was found that two observations were wrongly
copied as 8 and 4. If wrong observations are
replaced by correct values 6 and 9. then the correct

mean is

{b) Obtain Pearson’s coefficient of skewness, when
mean. mode and standard deviations are 31, 36

and 6 respectively.

(¢) The mode of binomial distribution with n = 8 and

p=1/3 is

P.T.O.
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{d) The equations of two regression lines obtained in

a correlation analysis are as follows:
IX S 12Y - 19 =0 and 3Y — 9X = 46. Obtain :
(1} The value of correlation coefficient.

{ii} The ratio of coefficient of variabitity of X to
that of Y.

(o) Ifall A's are B's and all B's are C’s. then show
that all A's are C’s. (1.1.1.2.1)

SECTION 1

[

far It X 15 the weighted mean of x's with weights

w. = [.2.....n, prove that:
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(bt From a sample of n observations, the arithmetic
mean and variance are caiculated. It is then found
that one of the values, x,. is in error and should
be replaced by x,". Show that the adjustment to

the variance to the corvect this error is
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1, . ¥ — % + 2T
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where T is the total of the original results.

{c) Shew that in a discrete series 1f deviations

(X — M) are small compared with mean M, then

AN

= 1

P
[
OM )

where M is the arithmetic mean, G the geometric
mean and o is the standard deviation of the

distribution, (3.3,2}

-

3. (a) Show that, for a random variable X, if moments
of all order exist, then pgyl < Uy, My, . where K,

is the j'™ central moment.

{b) Show that for a discrete distribution, 3,2 1.

(c) Define "moments’. Express r'" moment about
mean (i1 ) in terms of various moments about an

arbitrary point *a’ (j1'). Hence express p, in terms

of wy, W, p and p,. (3.2.3)

P.T.O.
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SECTION 11

4. (a) What is "Legender’s principle of least squares™ ?
Derive the normal equations for fitting the
curve Y = aX + (b/X) to a set of n points (X, Y)),

i=1.2,....n.

(b) X,, X, are two variates with variances ¢?
and o) respectively and p is the correlation
coefficient between them. Determine the values
of the constants “a” and ‘b’ which are independent
of p such that X, + aX, and X, * bX, are

uncorrelated.

(c) Show that if X' and Y’ are the deviations of the
random variables X and Y from their respective
means. then

Ll X Y

ijr=1-—
t 2N “\5, oy

‘e I = ]+__]_ H'X; YI'\“z 32‘!
) IN“\o, o, (3.2:3)

5. (a) Define partial and multiple correlation coefficients.
In the usual notations. prove that,
1 4
ih ~ l‘m - ._l',:,t’l;r“ > a2

R-1‘- = AR £ r]: .

=3 2
I-r;
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(b) In usuval notations, prove that the equation of plane
of regression of X on X, and X, is given by
x X

T 12 13— Y,
G+ Jon + Jhoy (4.4)

2

SECTION 111

6. (a) Show that for binomial distribution with parameters
n and p.

where kr is the r't cumuiant. Hence deduce the
values of B, and B..

(b) If X is a Poisson variale with parameter m and p,
is the r'" central moment, prove that

m(rcw:‘lr—! + rCJ:""r—B ot rclp'f)) =Hr-

{c} Show that poisson distribution is a limiting case of
negative binomial distribution, (3,3,2)

7. (a) Let X be a discrete random variable having
ceometric distribution with parameter p. Obtain
its mean and variance. Also. show that for any

two positive integers s and t.

P{X>s+t/X25] = P[X >t].

P.T.O.
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(b) What is a hypergeometric distribution ? Find the
mean and variance of this distribution. How is this
distribution related to binomial distribution.

. N

{c) Given that (M) ={@)=B)=B)=(C)=(y) = by

and also that (ABC) = («fy), show that 2{ABC)

= (AB)  (AC) + (BC) - % (3.3.2)

(300)



