(4)
5.  Findthe approximate confidenceinterval of p for abinomial
(n, p) distribution by considering asingle observation.
[CO2]

6. Find the maximum likelihood estimate of (m, o) of
normal (m, o) population on the basis of a sample of size
100: 1, 2, ....., 100. [CO3]

* Kk
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PART—I
(20 Marks)

Attempt any two questions, Each question carries 10 marks :
10x2=20
1. Consider afair Dice with misprints so that its six faces are
marked as 1, 2, 3, 4, 5, 5. Let this dice be rolled repeatedly
and independently. Find the probabilities of the following
events:

(@) Inthe10"roll, theface number 4 comesup for thefirst
time.

(b) Inthe 12" roll, the number 4 or the number 5 comes up
for the first time.

(c) Inthe 18" roll, both 4 and 5 come up for the first time
[Thismeans, upto the 17t roll, both the numbers 4 and

5 did not come up]. 4+2+4 =10 [CO1]
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(2)
2. (a) Define a x? (Chi-Square) random variable with
n degrees of freedom (d.f.).

(b) Find the probability density function of a x? random
variablewith 2 d.f. and find its expectation.
4+6 =10 [COZ2]

3. (a) Findthemeanand varianceof aPoissonrandom variable
with parameter /2. [CO3]

(b) In an experiment, it is observed that the moment
generating function of a random variable is

1, 3)}®
M(t) = (Zet +Zj . Find the mean and variance of

the random variable. Can you identify the random
variable? [CO4] 5+5=10

PART—II
(20 Marks)

Symbols/Notations have their usual meanings.

Answer any four questions: 5x4=20

1. Definethe following items with respect to a parameter of a
distribution::

(a) Good estimate,

(b) Consistent estimate,
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(3)
(c) Unbiased estimate,

(d) Positively biased estimate,

(e) Negatively biased estimate. [CO1]

2.  Show that the sample mean is a consistent and unbiased
estimate of the population mean by considering a sample of
sizen. [CO2]

3. If W={x:x21} is the critical region for testing the
hypothesis H:6=2 against the alternative hypothesis

H;:6=1 on the basis of the single observation x from the
population having probability density function

f(x) =06 0< x<oo

for the unknown parameter 6, then find the probability of
Type-l error and the power of the test. [CO4]

4. Letx;, X, ... , X, be a sample of size n drawn from the
population of arandom variable X. If Var (X) existsfinitely,

n
.y
then find the value of d such that the statistic >, d (% — )

is an unbiased estimate of the population va{r:iénce, where

- 1&

X="30%, [CO3]
i=1
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