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Note: (i) Figures to the right of questions indicate maximum marks,
(ii) Total Marks is 70

Choose the most correct answer and write in your answer book. 8
Y=aX; + (1 — a)X, where X; and X, are independent and follow N(8,1) and double
exponential with mean 6 respectively. Let Y1, Y2,..., Yo bé a random sample on Y. Then the
unbiased estimator of & based on the random sample is
@7, = AL UY~G-DY ) (B) T, = 2i=1 biY; where X1, bi=1
n

() T;=V (d) All (a) to (c)

Let X, X;and X; are independent random variables with X; following B(n,, p), i=1,2,3.
Which of the following is true?
X, 2%, | 3%, X1 4%, +X;
(a) an, + 67, + 673 and T+, g
(b) I + ry + ang 18 sufficient for p.
(c) Onmly the given data is sufficient.
(d) None of the above.

Let X be a geometric random variable with density f(x,0) = 6(1 —8)** x=1,2,... . and
X1, X3, ..., Xy, be a random sample on X, Then which of the following is true?
(a) Xi=4 X; is sufficient for 0, (b) Lit1(X; — 1) is sufficient for 8.
(¢) Xty Xyand X, (X; — 1) are minimal sufficient (d) None of the above

both are unbiased for p.

Let X1, X,, ..., X, be random sample on X which follows Poisson distribution with mean 8.
DefinenTy = 33, X; and (n — 1)7, = ¥, (X; — X)2. Then which of the following is most
correct? S

{a) BothTy and T, are UMVUE (c) Both T and T, are unbiased for
for 8. 9

(b)  Both 7 and T, are unbiased (d) BothT, and T, are sufficient
for & with T} being UMVUE, for ©
Which of the following does not satisfy C-R regularity conditions?

(a)  Binomial distribution {c) Negative binomial distribution
(b}  Exponential distribution with (d) Geometric distribution.
support {p,0),
Which of the following distribution does not belong to exponentiat family?

(a)  Truncated exponential {c)  Truncated geometric
distribution f(x, 8) = distribution with f(x,8) =
e~ -9 x > g, (1 —0)*5, x =5, ..

C PT0Y
(1)




(vii)

(viii)

(a)

(b)
(©)
(d)

(e)

(f)

(g)
()

(M)

3 (a)

(b)

(b)

(b)  Binomial distribution with (d) None of (a) to (c).
mean 2p
Consider a type II censored sample of size r from a life experiment with n identical units
working indepéndently. Further assume that life times follow exponential distribution with
mean §. Then which one of the following is correct?

(8)  The total time of test is sufficient for 8 (b) The total time on test is UMVUE of 8

(c) Both{a)and (b) {d) None of (a)to (c)
Which one is most correct?
{(a) Fisher Information contained in the (b) Fisher Information does not exist for
statistics is always less than or equal fx,0)=0ifx <6
the Fisher Information contained in =e @ Nifxr>g
the given sample. : '
{c) We cannot compute Fisher (d) All(a)to(c)

Information if range depends on the
parameter 8,

Answer any seven of the following:(Short ‘Answer type)
Define sufficitiit statistics. Consider a random sample X1, Xp from B(1,0) . Let T=X; + X, .

Obtain conditional-distribution ‘of (X,;X,) given T. -Comment on the nature of statistic T
based on the distribution.

Let X,,X5,...,X, be a random sample of size n from N(itg, 6°). Then obtain Fisher information
contained in the sufficient statistics about 67,

Let X follows exponential distribution with mean 6. Obtain unbiased sstimator of P(X>k8),
k>0, based on a random sample of size n.

Define completeness of a statistics T. Show that family of normal distribution N (i, 1),
- e0<pu< o, ig complete.
Consider two parameter exponential distribution with density function

1 ()
fond)={ g¢ © Ux>u

0 Otherwise

Obtain sufficient staiistics for (i, #) based on random sample size n from the distribution.

Show that score function has the variance equal to Fisher Information contained in the data
about the parameter 8 in the distribution f{x,8).

Show that moment estimator of mean of geometric distribution is asymptotically unbiased,

Obtain posterior distribution of the mean X of Poisson distribution when the prior distribution
of A is exponential with mean 1.

Obtain maximum likelihood estimator of § based on n i.i.d observations following the density
f{x, 0)= exp(-(x- 0)) , x> 6.

Define Fisher Information contained in the random variable X about the parameter 6 in its
probability function f{x;0). Obtain the relation between Fisher Information contained in a
statistics and in the random sample.

State Neyman-Fisher factorization theorem. Prove the theorem when X is discrete.

OR
Define minimal sufficient statistic. Let x = (x1,%3, ..., x,) and Y = (¥, ¥2s -, ¥ be any two
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data points from the samples space of X, a random sample of size n on X. Let

?(L; 6; = h(x,y,6). Then prove that T(X) is minimal sufficient for 0 provided hix,y,68)1s
A3 - -

independent of & if and only if T(x)=T (X)

Giving the necessary regularity conditions state and prove Cramer-Rao Lower bound for the 6
variance of the unbiased estimator of yw(6) when X has the probability function f(x,0).

Write a detailed note on Exponential family of distributions and their uses. 6

OR
() Let X1, X,, ..., X, be random sample from 3+3
1
F(x,0) = m ifa(@) <x < b(&)
0 Otherwise
where a(0) is increasing and b(6) is decreasing function of 8. Then obtain sufficient
statistics based on a random sample of size n on X.
(i) Give an example of sufficient statistic which is not comple:c.
State sepezrately Rac-Blackwell and Lehman Scheffe theorems. Prove Rao-Blackwell 6
theorem., '

Consider following family of distributions. 6
a()(h(e))*4™
Fe0) =" gigy S *EX
0 otherwise

Where a(x), h(6) and g(6) are analytic functions of corresponding arguments.
Using Roy-Mitra Technique obtain UMVUE of (8) = (h(8))"(g(0))%, 1, s> 0.

OR

State and Prove Battacharyya system of lower bounds in the one parameter case. 6
Obtain the Bayes estimator of the parameter 0 in one parameter family of distributions 6
f{x,8), under the squared error loss function. .

. . n .
Suppose X follows B(n,0). Consider the Jeffereys prior n(8) o /1(0) = Teary Under this
prior obtain Bayes estimator of 8 using squared error loss function.
Show that moment estimator, based on random sample of size n, of the parametric function 6

P(6) = (1~ 6)"6° is consistent; here r,5 = 1, and 0 is the mean of exponential
distribution. Obtain moment estimator, based on random sample of size n, of the parameter 0
from U(B; b) where b is a constaiit and 0 <b . Is it same as mle of 07,

' OR
Define CAN and BAN estimators. Let X follows Poisson distribution with parameter A. Then 6
show that maximum likelihood estimator of A based on random sample of size n is CAN
estimator







