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Instructions : (1)  Figures to the right indicate full marks of the question.

- (2)  Simple calculator can be used.

1.  (A) (1) Whatisdecision theory ? Explain its components. 7

(2) The cost price of an item is T 10 and its selling price is ¥ 15. The unsold

item can be returned at T 8 at the end of a day. The probability distribution
of daily demand is as follows : 7

Demand 0 1 2 3 4
Probability | 0.15 | 0.20 [ 0.25 | 0.25 | 0.05

Decide how many units of an item should be kept, daily. Also find Expected
Value under Perfect Information. (EVPI)

OR
(1) Write short note on : 7
(1) Maxi-min principle
(11) Maxi-max principle
(1) Hurwitz’s principle
(iv) Laplace principle
(2) From the following payoff matrix find EVPL. 7
State of N Act
—— Probability A lnle s
S, 0.25 50 | 10 [ 60 | 80
S, 0.40 0 |30 45| 40
S, 0.35 80 | 35 | 30 | 45
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(B) Answer any (wo of the following :

(1) If EMV for acts arc 800. 860 and 700 and EVP
Profit for Perfect Information.

The item costs T 40 per unit and
sold it can returned back at ¥ 10 per unit. The dema

(2)

3)

2.. (A (1)

MO-116

(2)

(1)

below :
Demand 40 50 | 60 70
Probability 0.20 0.25 0.50 0.05

Calculate EMV, if 50 units are produced.

For any problem an act have maximum value 25
According to Hurwitz’s principle an act have valu

optimistic and pessimistic coefficient.

| = 160. Find [ixpected

sells at T 60 per unit. I units are not
nd of an item Is given

and minimum value 5.
e 19, Find value of

Scanned with CamScanner

(i) What do you mean by time series ? Discuss its utility. 7
(ii) Write short note on least square method.
Using five yearly moving average method, find trend and short term
fluctuations for the following data : 7
Years|2005 (2006 (200712008 [2009(2010|2011 {2012 2013(2014|2015|2016
Sales | 68 | 76 | 80 | 95 [ 108 | 77 | 88 | 95 | 110|120 | 99 | 104
OR
(i)  Explain : Components of time series. 7
(i) Find seasonal indices :
- Seasons
Year .
Winter | Summer | Monsoon
2015 35 30 20
2016 50 44 35
2017 60 55 48
(2) Find the trends by fitting the straight line equation for the following data :
Years | 2000 | 2004 | 2008 | 2012 | 2016
Production |
35
(Units) 45 50 65 85
S ______|___‘_ i
6



(B) Answer any two from the following :

(1

(2)

3)

3. (A (D)

(1)

(2)

MO-116

The averages of short term variations for four seasons are 6.25, —3.58, 7.17

and —8.5. Find seasonal variations.

If an equation of second degree parabola for determining trend is

y=6.37+0.33 (x—2014) +0.24 (x - 2014)? then find the trend for

2020.

The seasonal indices for four quarters are 109.6, 97.1, x, 99.17. Find

approximate value of x.

(i) What is index number ? Give its uses.

(ii) For constructing cost of living index number discuss the important

points.

Find Laspeyer’s, Paasche’s, Marshall-Edgeworth and Fisher’s index

numbers from the following data :

(i)  Explain : Time Reversal Test and Factor Reversal Test
(ii)  State the limitations of cost of living index number.
Calculate the index number using both the expenditure method and family

Base Year Current Year
Items
Price | Expense | Price | Expense
A 2 40 5 75
B 4 16 8 40
C ] 10 2 24
D S 25 10 60
OR

budget method :
Price Quantity
{tems 2015 | 2018 2015
A g 0 | 5
B 12 24 15
C 12 36 3
D | 18 45 10
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(B) Answer any three from the following :
(1)  Which index number satisfies time reversal test ?

(2) “The price of a commodity increases 175% as compared to basc }'L‘:Hrh‘-prlcc,
then the index number for current year is 1757 Is the statement true or false.

(3) Give the formula of converting fixed base index numbcrs into chain basc
index number.

(4) If Dorbish-Bowly index number 176.23 and Pasche’s index number is
'*\181.36 then find the value of Laspeyer’s index number 7

(A) (1) Explain:
(1) Parameter and Estimator
(1) Level of significance
(1) Null Hypothesis
(2) Inan experiment of tossing a coin, p denotes the probability of getting head.
In order to test the Null Hypothesis Hy : p = %againsl H,:p= % The coin

is tossed 10 times and if 8 or more trials give heads then H, is rejected.
Determine probabilities of type-I error, type-II error and power of test.
| OR
(1) Explain:
(i)  Standard error of a sample statistic.
(i) Type-I error and type-II error.

(2) A random variable x follows the Poisson distribution. Test the hypothesis
Hy : m = 2 against H, : m = 3 and critical region x > 2 then find the

probability for type-I and type-Il error. Also find power of test.
(e~ =0.1353, e = 0.0498)

(B) Answer any three from the following :
(1) Define alternative hypothesis.
(2) Define composite hypothesis.

(3) Draw normal curve to indicate two sided test corresponding to 5% and 1%
level of significance.

(4) Define critical region in testing of hypothesis.
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Instructions : (1) Figures to the right indicate full marks of the question.

(2)  Simple calculator can be used.

1. (A) (1) Whatis decision theory ? Explain its components. 7

(2) The cost price of an item is ¥ 10 and its selling price is ¥ 15. The unsold

item can be returned at ¥ 8 at the end of a day. The probability distribution
of daily demand is as follows : 7

Demand 0 ] 2 3 4
Probability | 0.15 | 0.20 | 0.35 | 0.25 | 0.05

Decide how many units of an item should be kept, daily. Also find Expected
Value under Perfect Iniormation (EVPI).

OR
(1) Write short note on : 7
(i)  Maxi-min principle
(i) Maxi-max principle
(iii) Hurwitz’s principle
(iv) Laplace principle

(2) From the following payoff matrix find EVPL °

State of Act !
nature | Frobability NIaE
Sy 0.25 50 | 10 | 60 | 80
S, 0.40 0 | 30|45 | 40
S, 0.35 80 | 35 | 30 | 45
MD-116 13
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(B)  Answer any two of the following :

19

(A)

(B)

MO-116

(1)

(2)

3)

(1)

2)

[

(2)

Answer any two from the following :

(1)
(2)

3)

If EMV for acts are 800, 860 and 700 and EVPI = 160. Find Expected
Profit for Perfect Information.

The item costs ¥ 40 per unit and sells at T 60 per unit. If units are not
sold it can returned bark at Z 10 per unit. The demand of an item is given
below :

Demand 40 50 60 70

Probability 020 | 025 | 0.50 | 0.05

Calculate EMV, if 50 units are produced.

For any problem an act have maximum value 25 and minimum value 5.
According to Hurwitz’s principle an act have value 19. Find value of

optimistic and pessimistic coefficient.

Explain :

(1)  Parameter and Estimator

(i1) Level of significance

(iii) Null Hypothesis

A sample of 900 observations is found to have a mean of 3.4 cm. Can it be

reasonably regarded a simple sample from a population with mean 3.25 cm
and S.D. 2.61 cm. (| Z, | = 1.96)

OR
Explain :
(i) Standard error of a statistic.
(i) Type-I and Type-II errors.
The means of the large samples of sizes 500 and 1000 are respectively 66.5

inches and 67.5 inches. Can the samples be regarded as drawn from the
same population of S.D. 2.5 inches ?

(1,1=1.96) | . .

The value of the power of test is 0.58. Find the value of type-II error.

In a hospital out of 1000 new born babies 560 are boys. Compute the valie
S.E.@ to test “The births of boy and girls are in equal proportion”.

Draw normal curve to indicate two sided test corresponding to 5% and 1%
level of significance.

14

Scanned with CamScanner



3. (A) (1) () Explain the saddle point in the context of game theory. 7
(11)  State the assumptions of game theory.
(2)  Solve the problem and obtain value of game : 7
Player B
B, B, By B,
A[s 17 4
Plaver s A2[9 4 15+ 6
A;{0 5 3 9
Agls 0 10 4
OR
(1) () Explain the principle of dominance in the solution of game. 7
(1) Explain algebric method in the context of game theory.
(2) Solve the problem and obtain value of game. | 7
Player B

B, B, By By
Al 1 Oy 2002
APFI N2 PO 2
A 2% 07 2 =2
Al 2 -2 1

Player A

(B) Answer any three irom the following :

3
(1) When the game is said to be fair ? |
(2) When the game is said to be strictly determinable ?
(3) “Game has more than one saddle point”. Is the statement true or false ?
(4)  Which property is used to reduce the size of the payoff matrix.
4. (A) (1) () Explain : Scalar matrix, Inverse matrix, Diagonal matrix, Symmetric
matrix ’
N - - B 1 2 -6
(i1) IfA= and B =
0 -1 3] 0 -1 3
find 3A - 4B.
g 5"
2) IfA= 2 s then prove that
A(adjA)=(adjA)A=|A|L 7
OR

MO-116 15
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(1) (i) Write difference between matrix and determinant.
(2 3 4] 2 1 3
i) IfA=] 1 2 3|landB=|6 -1 3|[then,
-4 -5 7] 4 2 1

prove (A + B)T =BT + AT,
Solve the following equations using matrix inverse

x—y=3,2x+3y+4z=17,y+2z=17.

(2)

(B) Answer any three from the following :

P o
(1) Find adjoint of A = 11l
0 1{ 2a
(2) Givenamatrix A=|1 -4 =5/ calculate the minor for the element —4.
A ) AN '
(3) “If A and B are two square matrix then AB and BA are always equal.” Is

MO-116

(4)

the statement true or false ?

IfA=[4 -S]andB~=

-6
7

— —

16

then find AB.
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