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Instructions : (1)

@)

3)

ENGLISH VERSION

As per the Instruction No. 1 of Page no. 1.

Figures on right side show the total marks of
the question.

Statistical table and graph papers will be supplied

on request.

(4) Simple calculator can be used.
1  Answer the following questions : 10
(1) A random sample x;, X5, Xg;......X74 taken from a

normal population gives the following data :

3 x =776, 3 «° =37876

Test the hypothesis : H, :6° =25
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(2) The following are the random samples of size 5 and
3 drawn from two populations respectively :

Sample X |22 | 30 | 33 | 38 | 20
SampleY | 18 | 40 | 25

Find the value of Mann-Whitney U-statistic.
(3) State clearly "Bayes" rule.

(4) Assign the jobs to the machines which maximize

the gain :
Job
Machine| A B C
1 8 1 16
2 13 10 17
3 21 16 16

(5) The correlation coefficient obtained from a random
sample of 19 pairs is 0.5720. Find value of Fisher's
z and its standard error.

2 (a) Explain the following terms : 2
(1) Basic solution
(2) Convex set

(b) Give definition of linear programming. Describe 4
graphical method of solving linear programming
problem 1in detail.
(¢) Solve the following linear programming problem 6
graphically :
Maximize objective function Z =3x;+4x,
Subject to 5y, +4x, <200
3x; +5x9 <150
5x; +4x, >100

8x1+4x2 >80
Xys X >0

OR
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2 (a)
(b)
3 (a)
(b)
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Discuss the utility of linear programming. State the

limitations of linear programming.
A company produces two types of leather belts, say

type A and B. Belt A is of superior quality and belt
B is of a lower quality. Profits on the two types of belt
are Rs. 4 and Rs. 3 per belt respectively. Each belt
of type A requires twice as much time as required by
a belt of type B. If all belts were of type B, the company
could produce 1000 belts per day. The supply of leather
is sufficient only for 800 belts per day (both belts
together. Belt A requires fancy buckle and only 400
such buckles are available per day. For belt of type
B, 700 buckles are available per day. How many belts
of each type, the company should manufacture in order

to get maximum profit (use graphical method).

State the mathematical formulation of

transportation problem.
Obtain an initial basic feasible solution for the

following transportation problem, whose cost matrix is
given below. Whether it is optimal ? If it is not optimal
solution, then find optimal solution and also find total
optimum transportation cost. (Use Vogel's approximation
method)

Origins Destination
D, D, Dy D, |Supply
0, 6 1 9 3 70
O, 11 5 2 8 55
0, 10 12 4 7 70

Demand | 85 35 50 45
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(¢) Explain test for testing optimal feasible solution 3

of transportation problem.
OR

3 (a) Explain the difference between transportation 2
problem and assignment problem.

(b) A company has 4 machines to do 3 jobs. Each job 4

can be assigned to one and only one machine. The
cost of each job on each machine is given below.
Determine the job assignments which will minimize
the total cost

Machine

Job w X Y Z
A 18 24 28 32
B 8 13 17 18
C 10 15 19 22

(¢) There are three factories in three cities A, B and C 6
of a company, which supply goods to four dealers
D,,D,,Ds and D,. The production capacities of these

factories are 1000, 700 and 900 units per month
respectively. The requirements from the dealers are
900, 800, 500 and 400 units per month respectively.
Per unit return (excluding transportation cost) are
Rs. 8, Rs. 7 and Rs. 9 at the three factories. The
following table gives the unit transportation costs from

the factories to the dealers

Dealer

Factory| Dy D, Ds D,

City Al 2 2 2 4
City B | 3 5 3 2
City C | 4 3 2 1
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4 (a) Define Snedecor's F-statistic. Explain the small sample 4
test for testing the quality of variance of different
population.

(b) From the following data test the hypothesis that 4
"both the samples are taken from the same population”

under the variance of both normal population are same.

Sample | Size | Average | S.D.
1 20 170 20
2 18 205 25

(¢) The values of sample of size 8 taken from the normal 4
population are 9, 14, 10, 12, 7, 13, 11, 12. Obtain

90% confidence limits for population variance.
OR

4 (a) 5 Dice are tossed 486 times and occurance of digit 6

"5" or "6" is known as successes. Observed
frequencies are given below :

Number of successes | 0 1 2 3 4 |5
Frequency 70 [ 168 | 150 | 80 [ 15 | 3

Are the dice unbiased ?

(b) A manufacturing company has purchased three new 4
machines of different makes and wishes to determine
whether one of them is faster than the others in
producing a certain output. Five hourly production
figures are observed at random from each machine and

the results are given in the following table

Machine A; | Machine A, | Machine A,
25 31 24
30 39 30
Observations 36 38 28
38 42 25
31 35 28
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(c)

5 (a)
()

5 (a)
()
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Use analysis of variance technique and determine

whether the machines are significantly different in

their mean speeds. Use 5% level of significance.

If the value of static ¢ is greater than 3.055 for

correlation coefficient 0.5, then find how many pairs

included in the sample.

What is non parametric test ? Explain Man-Whitney

test.

The following data shows the training of education
of two different samples. Test whether there is

difference between the samples by the method

of median test by

(1) Hypergeometric distribution and

(2) 4?2 distribution

Samples

1

2

3

4

10

1

52

50

65

40

42

58

60

53

55

38

2

36

39

52

41

57

40

45

56

43

44

Samples

11

12

13

14

15

16

17

18

19

20

1

54

35

59

51

62

64

2

55

32

34

58

46

60

49

62

50

64

Explain clearly median test. Distinguish between
sign test and t-test.

OR

Two models of a machine are under consideration 8

for purchase. An organisation has one of each type for

trial and each operator, out of team of 25 operators,

uses each machine for a fixed length of time. Their

output are as follows :

13
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(X, -output from machine I, Y; —Output from machine I7)

Operator No. | 1 | 2 | 3 | 4|5 |6 | 7|89 ]|10]11]12(13

X; 82 |88 |53 |75 |78 |86 |64 (54|62 (70|51 (80|64

Y; 80 (71 (46 (58 [60 72 38 |60 |65 |64 |38 |79 |37

Operator No. (14 |15 |16 |17 [18 |19 (20 |21 |22 |23 [24 | 25
X, 65 |70 |55 |75 |64 |72 |55 (70|45 |64 |58]65

1

Y, 60 (73 |48 (58 [ 60 (76 | 60 | 50 | 30 | 70 | 55 | 60

3

Is there any significant difference between the output
capacities of the two machines ? Test at 5% level of

significance by Wilcoxen-signed rank test.

6 (a) Explain : 4
(1) Pay-off matrix
(2) Inadmissible act
(3) Expected opportunity loss.
(b) To satisfy the demand, a dealer has to decide how 8

many units should he keep in stock. The cost price per
unit of the item is Rs. 20 and its selling price during
the season is Rs. 30. If a unit is not sold during the
season it 1s to be kept until the next season and the
inventory cost per unit is Re. 1. The selling price of
such items is Rs. 18 per unit in the next season. If
the probability distribution of the demand of the units
is as follows, find the number of units to be stocked :

Demand (units) | 30 | 40 | 50 | 60
Probability 0304 (02]0.1

(¢) A company thinks two alternative to increase 3
production :

(1) to purchase new machine
(2) by doing overtime on current machine.

The data regarding both the alternatives are as below :
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Alternative Sale
High Low

1. To purchase new | Rs.5,00,000 [ Rs.3,00,000

machine
2. Do overtime by Rs.4,00,000 | Rs.2,80,000

current machine

Probability 0.7 0.3

The expenditure is Rs. 2,00,000 to buy new machine
while the expenditure is Rs. 1,00,000 to do overtime
on current machine. Take an appropriate decision with

the help of decision tree.
OR
6 (a) Explain 6
(1) Expected monetary value
(2) Expected value of perfact information
(3) Decision tree
(b) The manager of a company wants to maximize his 6

sale in open market. He believes that the sales of his
production will be atleast 25000 units. Total production
capacity of the plant is 80000 units. The manager has
an information that the chance of selling 50000 units
is 2 out of 5. The chance of selling more than 50000
units is four times than to sell less than 50000 units.
If more than 50000 unit are sold then the chances of
selling 60000 and 80000 units are same. The chance
of selling 70000 units is four times than that. The cost
price of a unit is Rs. 30 and its selling price is
Rs. 50. Determine with the help of EMV how many
units should he produced ?
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