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Instructions: (1) As per the instruction no. 1 of page no. 1.

(2) Figures to the right indicate full marks of the
question.

(3) Statistical tables and graph papers would be
provided on request.

(4) Simple calculator can be used.

1  Answer the following questions : 10
@) The signs of differences of 10 pairs are as follows : 2
+,———,+,—=,—,=,—. Test the hypothesis that both the

samples have come from the identical population by sign
test. Use binomial distribution.

K-0679] 8 [Contd......



(i1)

(1)

iv)

)

(b)

K-0679]

Find the best alternativeby

the following pay-off matrix.

Acts Events

E, E, E,
A 20 30 15
B 18 22 19
C 13 15 15
Probability | 0.35 0.50 0.15

using Laplace rule from

2

Find 90% confidence limits for the population variance 2
if n =20, S = 5.5.

Test Ho :

Find the initial basic feasible solution of the

S = 0, when a bivariate sample of 15 pairs
drawn from a normal population and the value of
coefficient of correlation is —0.5.

2

2

following transportation problem by Matrix Minima method.

Origin Destinations Supply
D E F

A 6 4 24 |3

B 10 6.5 18 |5

C 26 21 6

Demand | 6 4 14

Define Linear programming. Discuss its applications.

A company produces two types (A and B) of tablets.

There are three types of vitamins in both the tablets.
Following are the details.

o Aper Bper Minimum
Vitamins ) ) .
Unit  Unit  Requirement
I 36 06 108
I 03 12 36
111 20 10 100
9



2 (a)
(b)
3 (a)
(b)
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The cost of type A tablet is Rs. 20 and the cost of type
B tablet is Rs. 40. How many tablets of both the type
should be purchased to minimized the cost ? Find out

by graphical method.
OR

Obtain the solution by Min (Min-Max) method for the

following transportation problem.

A B C | Supply

0, 18 22 10 |20
0, 25 21 20|22
0 15 30 7 |18

Demand |16 21 23

Dind out X, and X, which maximize

Minimize 7 = 2x1 +X,

Subject to X +2x, <10

X, +Xx

X, —2x, <1 and X, 20, x, 20

Explain the modified distribution method to find the
optimum solution of the transportation problem.

A company has received a contract to supply gravel
for three new construction projects located in towns
A, B and C. Construction engineers have estimated
the required amounts of gravel which will be needed
at these construction projects.

) Weekly Requirement
Project
(Truck loads)
A 72
B 102
C 41
10 [Contd
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The company has 3 gravel pits located in towns X, Y
and Z. The gravel required by the construction projects
can be supplied by three pits. The amount of gravel
which can be supplied by each pit is as follows :

Plant X Y Z
Amount available

76 82 77
(Truck loads)

The company has computed the delivery cost from each
pit to each project site. These costs (in Rs.) are in the
following table :

Project Location
A B C
PitX (4 8 8
Y |16 24 16
Z |8 16 24

Schedule the shipment so as to minimize the total
transportation cost within the constraints imposed by pit
capacities and project requirements. Find optimum
solution (use Vogel’'s method to find initial basic feasible
solution)

OR
What is assignment problem ? So it as linear
programming problem.

A marketing manager has five salesmen for five
districts. Following is the data of every salesmen’s
estimated sales per district. How the districts should
assigned to every salesmen to maximize sales.

Districts
1 2 3 4 5
Salesman A |42 48 50 38 50
B |50 34 38 31 46
C |51 37 43 40 47
D |52 48 51 46 46
E [39 43 50 45 49
11 [Contd



(¢) Following figures shows the price of a commodity in 5
four cities. Test at 5% level of significance that there is
no significant difference in price of four cities.

Cities Price

A 12 16 16

B 15 14 14 15

C 17 16 15 14

D 15 12 15 16 16

4 (a) Explain : 4
@  Degree of freedom
@) F. Yates correction for 2 x 2 contingency table.

(b) Fit the Poission distribution to the following data and 4
test the goodness of fit. (€% = 0.5016)

0 1 2 3 45

f (223 142 48 15 4 O

(©0 The correlation coefficient is 0.92 for a sample of 19 4
pairs. Test the hypothesis that the “population correlation
coefficient is 0.85”.

OR
4 (a) State the form and properties of student’s t-distribution. 4

(b) A medicine was administered to 10 patients to ascertain 4
its effect on the heartbeat. The heart beatsbefore giving
the medicine and after the medicine were noted as

follows :

Patients 1 2 3 4 5 6 7 8 9 10
Heartbeats before

the medicine 70 68 72 71 70 65 68 70 71 72

(in one minute)
Heartbeats after
the medicine 76 74 69 71 75 72 69 70 76 TS5

(in one minute)

Did the medicine significantly increase the heartbeats
of the patients ?

K-0679] 12 [Contd......
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(b)
5 (a)
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Observations of samples drawn from two normal

populations are as follows :

Samplel |22 15 18 20 25 24 16 20
Sample Il | 27 33 40 35 32 35 37 29 41 31

Test the hypothesis that “variances are equal in both
the populations.”

Explain with reference to decision theory

@ Maximum likelyhood rule

@) Expected Monetary value rule

The pay off matrix of a company is as follows. Find

@  Expected Monetary value of every act and state
the best alternative.

@) Find expected opportunity loss for every act and
state the best alternative.

@) Also find expected value of perfect information.

Acts Events (pay off in Rs.)
E, E, E,
A 1,0000 20,000 5,000
B 8,000 12,000 9,000
C 7,000 7,000 7,000
Probability | 0.3 0.5 0.2
OR

With reference to the decision making under
uncertainity, explain.

(1) Mini-max Regret rule, (1) Hurwiczg Rule

13 [Contd



(b) A local investor is intend to invest in three real estates 8

6 (a)

(b)
6 (a)
K-0679]

motel, theater and restaurant. The investment of motel

and theatre depends on the avail. of Gasoline. While the

investment in restaurant is steady in any situation. The

pay-off matrix of this problem is as follows :

Investment | Awvailability of Gasoline

Option Scarcity Steady  Surplus
Motel —8,0000 1,00,000 2,50,000
Theater ~1,20,000  8,0000  4,0000
Restaurant | 6,0000 6,0000  5.0000

Find out the best alternative for investment by using

the following rules :
@ Maximax
(1) Maximaxi
(1i1)
@iv)

Minimax regret

Hurwiczg (o = 0.5)

State the difference between parametric and non-

parametric test.

For the following information, test the hypothesis that

“both the samples have been taken from a indentical

population” by Mann-Whitney U test.

Sample X |16 13 17 11 16 15 - - -
SampleY |16 12 8 10 14 7 9 12 13
OR

7

State the name of the methods of scale which are used 5

in non-parametric tests. Explain Wilcoxon-signed rank

test.

14



(b) A co-operative store is interested to know the shopping 7
habits of men and women. Figures of shopping in Rs.

of 16 women and 14 men are given below :

Men 62 38 43 79 77 23 11 52 33 41
Women [ 93 101 72 118 100 45 68 72 47 83

Men 70 49 69 43 - -
Women [ 92 106 63 66 85 8l

Is there any reason to believe that the two populations
are different ? Test at 5% level of significance by median
test.

K-0679] 15 [4000]



