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10.

(Statistical Tables may be permitted)
* Answer ALL questions.

PART A — (10 x 2 =20 marks)

If X is a normal random variable with mean zero and variance o?, find the
probability density function of the random variable Y = e*.

It X represents the outcome, when a fair coin is tossed, find the moment

generating function of X.
State the princip,le of least squares.
Define point estimation.

Define level of significance.
State the conditions for the validity of z? test.

What motivated the adaptation of design of experiments technique in scientific
problems? :

Isa ‘2 x 2 Latin square design possible? Why?

What are the two main goals of tim.e series analysis?

Define Auto regressive processes.
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12.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

(i) A box contains nine tickets numbered from 1 to 9. If three tickets are
chosen at random from the box one by one, find the probability that
they are alternatively either odd, even, odd or even, odd, even. 8

(i) Calculate the correlation coefficient for the following data : 8
X: 65 50 55 65 55 70 64 70 58 68 52 60
Y: 87 74 76 90 85 87 92 98 82 91 77 78
Or

() - Assume that the average life span of computers produced by a .

. company is 2040 hours with standard deviation of 60 hours. Find

the expected number of computers whose life span is more than

2150 hours, less than 1950 hours and more than 1920 hours but

less than 2160 hours from a pool of 2000 computers. Assume
that the life span of computers is - normally distributed. - (8)

(i) The _joint p.d.f of a two dimensional random variable X and Y is

2: O0<x<l, O<y<x o
: - . Find the marginal density functions of
0: otherwise

X and Y. Also check for independency of X and Y. 8):

(i)" Find the regression line of Y on X by the method of least squarés. (8)
X:1 2 3 4 5 6
Y: 6 4 3 5 4 2

Also estimate Y when X = 4.

(i) In a random sampling for normal population(,u,az), find the

maximum likelihood estimates for u when o’ 'is, known. )

Or

(i) By using method of moments, estimate @, in the probability

density function given by f(x,a ,8) = %xd'l e ?*:0<x <. (8)
a

i) In a tri variate distribution, n, = 0.77,ry; = 0.52,r5; = 0.72 find
 Tigg Bigs. : A _ (8
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14.

(a)

(b)

(a)

(i) A machine runs an on average of 125 hours per year. A random
sample of 49 machines has an average use of 126.9 hours with
standard deviation 8.4 hours. Does this suggest believing that
machines are used on the'average more than 125 hours annually at

5% level of significance? ®
(ii) A survey of 320 families with 5 children each revealed the following
distribution. v (8)
Number of boys 5 4 3 2 1 0

Number of families 14 56 110 88 40 12

Is this result consistent with the hypothesis that male and female births
are equally probable? ‘

Or

(i) Ifin a random sample of 600 cars making a right turn at a certain -
traffic junction 157 drove into the wrong lane, test whether actually
30% of all drivers make this mistake or not at this junction at 1%
level of significance. : 8

(i) In 1950 in India the mean life expectancy was 50 years. If the life.
expectancies from a sample of 11 persons are 58.2, 56.6, 54.2, 50.4,
44.2, 61.9, 57.5, 53.4, 49.7, 55.4, 57.0, does it confirm the expected
view? . _ ’ (8)

The number of automaobiles arriving at four toll gatés were recorded for a
period of two hours (10 A.M to 12 Noon) for each of six working days. The

data are as .follows': (16)
DAY GATE1 GATE2 GATES3 GATE4
MON 200 228 212 301
TUE = 208 230 215 305
WED 225 240 228 288
THU 223 242 224 212
FRI 228 210 235 215
SAT 220 208 245 200

Determine whether the rate of arrival

(1)  1is the same at each toll gate

(i)  differs significantly during the six days or not. -

Or
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Al3 B9 C21 D7 Ee6 ‘

‘D9 E8 Al5 B7 Cil6
Bi1 C17 D8 E10 A17
E8 Al15 B7 C10 D7
Cil1 D9 E8 All BI15

Analyse the data and interpret the results.

15. (a) ~ What is exponential smoothing? Why is it called exponential? Find the
exponential smoothing values for smoothing constant a = 0.1 from the
data given below : . -, '(16)

Time : 1 2 3 4 5 6 7 8 9 10 11 12
Value y,: 71 70 69 68 64 65 72 78 75 75 75 170

Or

(b) Calculate the 3 year and 5 year moving average values of y from the data
given below. (16)

x: 1983 1984 1985 1986 1987 1988 1989 1990
15 21 30 36 42 46 50 56
1991 1992 1993 1994 1995 1996 1997

63 70 74 8 90 95 102

KL R R

4 o ' 68182




SIT-CENTRAL LIBRARY


