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Please read each of the following instructions carefully before attempting questions.
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. There are EIGHT questions printed both in English & Hindi.
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. Candidate has to attempt FIVE questions in all in English or Hindi.
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. Question No.1 is compulsory. Out of the remaining SEVEN questions, FOUR are to be
attempted.
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. All questions carry equal marks. The number of marks carried by a question / part is
indicated against it.
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. Write answer in legible handwriting. Each part of the question must be answered in sequence
and in the same continuation.
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. Assume suitable data, if considered necessary, and indicate the same clearly.
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. Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.
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. Re-evaluation / Re-checking of answer book of the candidate is not allowed.
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(a)
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(©)

(2)

(b)

Suppose that four digits 1, 2, 3 and 4 are written down in random order. What is

probability that at least one digit will occupy its proper place? (6)
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Define Hypergeometric distribution and obtain its mean and variance. How the

Hypergeometric distribution differs from binomial distribution? (6)
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Discuss the concept of confidence interval. Obtain 100(1-a)% confidence intervals

for the parameter “0” for the distribution when ¢ is unknown
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State and prove Baye’s theorem. There are two boxes, 1 and 2, each with two
drawers. box 1 has a gold coin in one drawer and a silver coin in the other drawer,
while box 2 has a gold coin in each drawer. One box is selected at random; then a
drawer is chosen at random from the chosen box. The coin found in this drawer turns

out to be gold. What is the probability that the coin came from box 2? (10)
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The joint probability density function of a two dimensional random variable (X, Y)

is given by:



(b)

(1 iflyl<xand0<x<1
fCxy) {0 0 otherwise

Find marginal distributions of X and Y and hence the values of E(X + 3),E(Y — 3)
and E(X + 3)(Y — 3). (10)
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Describe the methods of construction of different types of diagrams and graphs used

to represent the data related with discrete and continuous type of variables (at least

two for each type of variable). (10)
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Following is a continuous frequency distribution of a variable X where f; and y; are
frequency and mid value of i"™ class interval respectively. Width of each class

interval is same. Both the mean and variance of X obtained from given frequency

distribution are 10. Obtain median of the variable X. (10)
Class Interval X]-Xz Xz—X3 X3—X4 X4—X5 X5—X6 X6—X7 X7—Xg
Mid value Y1 Y2 Y3 Y4 Y5 Y6 Y7
d;
(Vi — ya) -3 -2 -1 0 1 2 3
~ width of class
; 1 3 4 4 4 3 1
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Define Poisson distribution? Explain the real life situations in which application of
Poisson distribution is more suitable. For Poison distribution with parameter A show

that

_ Olr
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and hence obtain S, and S, of the distribution. (10)
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Let X~b(n,p),0 <p < 1.If U = %and V= ? then show that there is perfect

linear correlation between U and V. (10)
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Define Bivariate normal distribution? If bivariate random variable (X,Y) follows
bivariate normal distribution then show that the conditional distribution of Y|X=x is

univariate normal distribution. (10)
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Discuss the difference between correlation and regression. Let 4Y-X+2=0 and 8Y-

X-24=0 are two regression lines on the basis of paired observation (X,Y). Find

followings:




(2)

(b)

(1) Mean of both variable

(i1) The acute angle between two lines

(iii) Increase or decrease percent in predicted value of X if Y changes from Y=2 to
Y=4

(iv) Coefficient of correlation between X and Y?

(v) Ratio of variance of X to Y? (10)
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Define F distribution and obtain its mode and point of inflexion. If F(nyn,)
represents a “F” variate with n; and n, d.f., then show that F(n, n,)is distributed as

1/F(ny n,) variate. Further deduce that

P{F(nyn,) = C} =P {F(nz'nl) = %}

(10)
F ed &l qRATiua e ofiT S8 agah i /i & f6g &0 9 fifve, af3 ny
#I¥ n, FE=T &L & 919 F(nyn,) TF “F” 9T HT Y04 Far g ar ey F
F(nyny) =< 1/F(n11n2)3|w3r§|3'f§i_cf'°lﬁ7ﬂ. AT 7g T femmu

P{F(myn,)=C}="P {F(nz,nl) < %}

The probability mass function of random variable X 1is:

1-6 ifx=0
Py(x) = 0 x=1
0 otherwise

Let X, X2....,Xn be a random sample of size n from above distribution and T =

™, x;. Obtain the sampling distribution of 7. Show that variance of T is n — n92.

(10)
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1-6 ifx=0
Py(x)=1 6 x=1
0 otherwise

AN x), Xp, ..., Xy 3F FeA F UF AGoaF TAaad g AT T =Y, x;. T &7
gfa=el sea aTe Fifere. fEreu & T %7 79307 nd — nb? 2.

State and prove Cramer-Rao Inequality by stating its regularity conditions. (10)
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Given the probability density function:

1
f(xB)—m —00 < x <o, —00<9<OO,

Show that the Cramer—Rao lower bound of variance of an unbiased estimator of 0 is

2/n, where n is the size of the random sample drawn from this distribution. (10)
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What is meant by BLACKWELLISATION? State and prove RAO-BLACKWELL

theorem. (10)
BLACKWELLISATION & T &1 8? Ta-sdshaa yo47 &1 rfem siv g
Frform

Explain the maximum likelihood method of estimation. Discuss the properties of
estimator obtained by method of maximum likelihood. Obtain maximum likelihood

estimators of parameters of normal distribution when both parameters are unknown.
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