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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.

Notations and symbols have their usual meaning.

1.  Answer any five questions: 2x5=10

a) Define a c.d.f. on R. Mention two of its
properties.

b) When are two random variables said to be
independent?

c) Define p.g.f. of a discrete random variable.
Write down the expression of the p.g.f. of a
Bin(n, p) distribution.

d) What does the correlation coefficient p

between two random variables measure? What
can you say about the relationship between the
two variables if p=—17?
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g)

h)

Mention a situation where Poisson
distribution is appropriate to model the data.
If X and Y are independent and both are
distributed as N(0, 1), what is the distribution
of the ratio Y/X? Write down the p.d.f. of this
distribution.

Write down Markov inequality with necessary
assumptions, if any.

If (X, Y) follows bivariate normal distribution
with parameters K, K, 0,,0, and p, what 1s
the marginal distribution of Y and conditional

distribution of Y given X = x?

2. Answer any two questions: 5x2=10

a)

b)

d)

319/Stat

Define m.g.f. of a probability distribution.
Derive the m.g.f. of a Poisson distribution with
parameter ) and hence find the mean of this
distribution.

State and prove Chebyshev’s inequality.
Show that all odd order central moments of a
normal distribution are zero.

The random variables X and Y have the
continuous joint distribution with p.d.f.
f(x,y)=Cexp[-x—y]if 0<x<y<e;and0
otherwise.

Find the marginal distributions of X and Y.
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3.  Answer any two questions: 10x2=20

a)

b)
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i)

Verify whether the function

F(x) = 0 if x<1 and 1-x if x > 1

represents a c.d.f. 4

For any integer-valued random variable
X, show that

2”, s"P{X<n} =(1-s)" P(s), where
P is the p.g.f. of X. 6

For any bivariate distribution of (X, Y),
show that

Var(Y) = Var[E(Y|X)] + E[ Var(Y|X)].
5

Write a note on lognormal distribution

and its uses. 5

Suppose (X, Y) follows bivariate normal
distribution with E(X) = E(Y) = 0,
Var(X)= Var(Y)=1and cov(X,Y)=0p.
Show that Z = Y/X follows Cauchy
distribution. Identify the parameters of
this distribution. 5

Show that 8, =23, +1. 5
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d)
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Write down the p.d.f. of an exponential
distribution with mean A . State and prove the
lack of memory property of this distribution.
Mention some of the uses of this distribution.

2+5+3=10



