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STATISTICS
( Major )

Paper : 3-2
( Distribution—I )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
for the guestions

1. Answer the following as directed : 1x7=7

(@) If Xis a Bernoulli random variable, then
find moment-generating function.

(b) All cumulants of the Poisson
distribution are equal.

( State True or False )

(c) State the relationship between mean
and variance of geometric distribution.

(d) Under what conditions, beta
distribution tends to uniform
distribution?

(e) The ratio of two independent gamma
variates is a beta variate of 2nd kind.
( State True or False )
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(2)

(3)

() If X ~exp(6), then for what value of 8 the (b) Let X be a non-negative integer valued
mean and variance are equal? random variable satisfying
P(X>i+j|X>i)=P(X 2 j) for any two
St . ;
©) h at:r 25 . IEIatl?nS_th' between positive integers i and j. Then show that
e g'eom?tnc distribution and X must have a geometric distribution.
binomial distribution.
ZENTATY . : (c) Show that for the mnormal curve
swer the following questions : 2x4=8 maximum probability occurs at the
(a) Obtain the moment-generating function mean of the distribution.
of negative binomial distribution and .
hence find the mean of this distribution. (d) When is a variable said to follow
: ' exponential distribution? What are the
(b) fOilbtam the probability—generating properties of exponential distribution?
nction of geometric distribut;
g tric distribution. (e) Give the outline of lognormal
(c) Obtain the characteristic function of the distribution and give its uses.
standard normal variate, '
4. any three of the following : 10x3=30
(d) Let X0 e o e Answer any - - |
one-parameter €Xponential variates with (a) If X is a Poisson variate with parameter
mean + of each XN 110N " Then A, then prove that
show t “
that the sum S = ZXI‘ follows Hppp = k(rpr_l + ?{J
i=1
two-parameter amm : ;
a
parameters A ancgi n. e where |, is the rth moment about mean
A. Hence obtain the skewness and
3. Answer any three of the following : 5x3=15 kurtosis of Poisson distribution. 10
a) If : : . : TV
i vari;t:ndthy aré independent Poisson (b) (9 Elucu:late. geometric  distribution
e .bs,l en sho'w that the conditional and give its properties. 5
sitloiof Xipiven X Vi binomial.
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(4)

(ij) Show that any linear combination
of n independent normal variates is
also a normal variate.

(c) (i) For a beta (m, n) distribution

Fl= I'im+n)

m-1 (
L'(mI (r)

1-x" L0o<x<1

Verify that the harmonic mean is less
than the arithmetic mean.

(i) Write down the p.d.f. of the three-
parameter Weibull distribution.
Assuming the location parameter to
be zero, derive mean and variance.

(d) (i) Obtain the characteristic function
of standard Cauchy distribution.

(i) Show that if the random variables X
and Y are ii.d. binomial variables
with parameters (n, p) and (m, p)
respectively, then the conditional
distribution of %o is hyper-
geometric.

(e) (1) State the applications of gamma
‘distribution.

(i) Find the mean and variance of
hypergeometric distribution.
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