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Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define conditional probability.

Show that M, (f) = ZL'M' .
- ¥

s 41

Is it possible to get the following from a set of
experimental data 1, =0.7, #, =-0.4 and r, =0.6.

Find the likelihood estimator for & from the pdf
f(x,G):%; O<x <.

What is the difference between population and sample?
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What is the use of analysis of variance?

Write the ANOVA table for the Randomized Block Design.

What are the basic principles of experimental design?

What are the components of Time Series?

Give any two uses of Time Series analysis.
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PART B — (5 x 16 = 80 marks)

Derive the moment generating function of
Geometric distribution. Hence find its mean
and variance. 8

If (X,Y) is a two dimensional random variable
uniformly distributed over the triangular
region R bounded by y=0, x=3 and y= %x.

Find the correlation coefficient py, . ®
Or

The probability function of a random variable
x; O<x<l

Xis f(x)=42-x l<x<2
13 x>2

Find the cumulative distribution function of X.
Also find its mean. 8)
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If X has an uniform distribution on [0,1], find
the  probability density function of
Y =-2logX. ®8)

Using principle of least squares, fit the curve
y= ax” to the following data. (8)
x |1 2 3 4 5 6

¥ 1200 { 900 | 600 [ 200 | 110 [-50

For the 'following probability  function

_cpid-py”
Sfx.p) =P
Obtain the estimator of p by the method of
moments; if the frequencies at the points are
22,20, and 18. . [€)]

where x=123.

Ox

Given r,=028, r,=049, r,=051,0,=27,
o, =242, and o3;=2.7. Find the regression
equation of x, on x and x,. ®)

In a random sampling for normal population
Mu.o?) find the maximum likelihood

estimator of 4 when ¢ is known. 8)

A simple sample of heights of 6400 English
men has a mean of 170 cm and a S.D. of 6.4
em, while a simple sample of heights of 1600
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Americans has a mean of 172 cm and a S.D. of
6.3 cm. Do the data indicate that Americans
are, on the average, taller than the English
men? (Let L.O.S. be 1%) ®)

Two random samples of sizes 8 and 7 had the
following values of variables

Sample A: 9 11 13 11 15 9 12 14
SampleB: 10 12 10 14 9 8 10
Do the estimates of population variance

differ significantly. ®)

Or

A certain injecti&\ administered to each 12
ﬁétisnts resulted in the following increases of
blood pressure: 5, 2, 8, -1, 3,0, 6, -2, 1,5, 0, 4.
Can it be“concluded that the injection will be,
in general, accompanied by an increase in
blood pressure? 8)

Twe investigations study the income of a group
of persons by the method o sampling. Following

results were obtained by them.

Poor | Middle Well-to-do
Class
A 160 30 10
B 140 120 40
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14. (a) A Latin square design was used to compare the bond
strengths of gold semiconductor lead wires bonded
to the lead terminal by 5 different methods A B, C,
D and E. The bonds were made by 5 different
operators and the devices were encapsulated using
5 different plastics, with the following results,
expressed as ponnds of \forc\e required to break the
bond.

Operator

A 'B({Cc [D JE
B0 24192217

B TCc (D IE a
|21 27028 95 |31
CIDTE |a |B
121 [26]25/29 (21
D [EJA B (¢
2.0 25]32|25 |22
E JA B [Cc |D
21 ]36(24(24]21

Analyse these results and determine whether
there is a difference between the 5 bonding methods
at 1% level of significance. (16)

Or
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[(\] Calculaté four-yearly and five-yearly moving
from the following data: (10)

averages

Year Bank Clearance
1923 87.2

1924 79.3

1925 103.6

1926 97.3

1927 92.4

1928 100.7
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Describe auto regressive processes. ©)
Or

Explain the components of Time series. 8)

The following table gives the profits of a
concern for 5 years ending 1996.

1992 1993 1994 1995 1996

1.8 4.5 13.8 402 125.0

(in Rs. thousands)

Fit an equation of the type ¥ =ab™. €]





