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Answer four (04) Questions only

1. Let 0 be a point estimator for parameter 6.
Explain what is meant by saying that, 6 is an unbiased estimator for 6.

a) let Y. % - = , Y, be a random sample of size n from a population with mean p and
- the variance o2.
n n
>y , 2 )
- (i) Show that ¥ = “=L— is an unbiased estimator for y and S* = —El—(ﬁ-_—l)—— is an

unbiased estimator for 2.

n
(ll) Let T = E aiYi
i=1
n
Show that 7 is an unbiased estimator of p, if E a; = 1; where ay, as,...,a, are
i=1

constants.
b) Let X3, X3, ...... , X, be a random sample of size n from a population with the mean p
and the variance 0% and Y1, Y2, ...... ,Y,, be a random sample of size n from a population

with the mean p and the variance o3.
If the two samples are independent,

(i) show that wX + (1 - u))Y is an unbiased estimator of g ; where 0 < w < 1,
Z X, >
X=%+L—and Y ="—

2
. . - e (a2
(i) show that the variance of this estimator is a minimum when w = —2%5.
1 2

e

Find the value of the minimum variance.
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2.

a)

Let Yi.Ys, ... ,Y, be a random sample of size n from a population with

the probability density function
2 _ 2y

‘ z - if0<y<é
L ’
fr(y,0) {0 , otherwise

Find
i) EY)
(ii) the moment estimator of 6.

Explain the method of maximum likelihood estimation.
(i) Let Y, Ys, ......, Y, be arandom sample of size n from a population with probability
density function
’
i 2aye"°""2 ity > 00> 0
fY(ya CX) = : A
0 , otherwise

Find the maximum likelihood estimator of «.

ipLeth, Yo, == .Y, be arandom sample of size n obtained from a Poisson distribution
with probability mass function
Prie=g) = ”_;!’\y 02 o
Find the maximum likelihood estimator of A.

Define the property consistent, of an estimator g, of the parameter 6, used in parametric
point estimation.

Let V1, Y5, ...... ,Y,, be a random sample of size n from a distribution with probability
density function,

Gysl- 0 <py<1, 60>0
fY(y: 6) = =

0 , otherwise

< =¥ : v -
Show that ¥ = = , is a consistent estimator of bi—l.
n

State Cramer-Rao inequality for the variance of an unbiased estimator of a function
7(6) of a parameter 6, in the usual notation.
When does the equality hold?

Let Y;,Y5, ......, Y, be a random sample of size n obtained from a normal distribution
with known mean g and unknown variance 0.

S (v w?
Let T = &=L

n S
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Show that 7 is a minimum variance unbiased estimator of o2
Obtain Cramer-Rao lower bound for the variance of T'.

(a) State Neymass factorization theorem for a sufficient statistic.
Let:- Y, Yo, oon .Y, be a random sample of size n from a population with probability
density function fy(y,6) = a(0)b( y)expl®dl
n

Show that Z d(Y;) is a sufficient statistic for parameter 0.

i=1
(b) Let ¥1,Y,....... Y, be a random sample of size n obtained from a Poisson distribution
with probability mass function
=X
PriY =y) = ‘”‘—y,_ﬁ, yv=0.12- = ; where ) is an unknown parameter.

Show that

n
HS= ZYi,iS a sufficient statistic for A,
=i

¥

(ii) ¥ = “=— is an unbiased estimator for A and
n

(i) ¥ is the minimum variance unbiased cstimator for A

In the usual notation, state the theorem you used."

5. Let X1, Xo, ...... , X,,, be arandom sample of size n; from a normal distribution with unknown
mean y; and the unknown variance oo e .Y, be a random sample of size 1y
2

from a normal distribution with unknown mean po and the same unknown variance .
Assuming that the two samples are independent and the sample sizes are small, explain
how you would construct 100(1 — @)% confidence interval for (1 — po)-

It is needed to compare two kind of fertilizers used in 'Rambutan’ plantation. In the
plantation some plants were treated with the fertilizer A and the rest were with the fertilizer
B. From the plantation, a random sample of five plants treated with fertilizer A and a
random sample of five plants treated with fertilizer B, were selected and the harvest was
recorded as follows.

No. of fruits of plants treated with fertilizer A | 850 | 833 | 848 | 796 803
No. of fruits of plants treated with fertilizer B | 771 | 789 792 | 827 | 786

Construct 95% confidence interval for the difference between the mean number of fruits of
plants treated with fertilizer A and fertilizer B.
State your assumptions clearly.
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6.

a) Explain the following terms used in Statistical Hypothesis testing.
(i) Type I error '
(i1) Type II error
(iii) Power function
b) Let Y be a random variable of a distribution whose probability density function is,
eIt
oo ity >0 00
fY(ya 6) = f 5
0 , otherwise
A single observation from this distribution is used to test the null hypothesis
H, : 8 = 10, against the alternative H; : 8 # 10.
If the null hypothesis is rejected when the observed value is less than 8 and greater
than 12, find the probability of Type I error.

Also find the probability of Type II error if = 12.
Obtain the power function of the test.
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