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Instructions : (1) Figures to the right indicate full marks of the question.
(2) Simple calculator can be used.

1. (a) Explain the components of Decision Theory. 4
OR
Explain (1) EMV (ii) Hurwitz’s Principle.
(b) Decide the best act for the following pay-off matrix using (i) Maxi-min (i) Maxi-
max (iii) Laplace (iv) Hurwitz’s (oo = 0.6) principles. 6
Act
Event | A, A, Ay A,
E, 20 16 24 22
) -8 -13  -10 -7
16 12 10 18
4 24 30 0 20

OR
The selling price of a unit of commodity is I 28 and its cost price is I 20. The
unsold item can be returned at ¥ 13. From past experience the demand of the
commodity is as follows. Determine how many units of an item is beneficial to
keep by the seller as per EMV.

w

E
E
E

Demand | 2 4 6 8 10
Probability | 0.3 02 01 03 0.1
(c) Decide the best strategy using EMV : 4
Strategy
Events | Probability

S S, S;

A, 0.6 30 50 60

A, 0.3 70 65 55

A, 0.1 45 35 35

OR
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2. (a)
(b)
(c)
3. (a)
(b)
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Find EVPI from the following pay-off matrix :

Strategy
Events | Probability
A B C D
E, 0.4 8 7 5 4
E, 0.1 9 6 7 8
E, 0.5 5 6 10 0

Explain : Parameter and Statistic.
OR
Explain : Type I error and Type II error.

The mean of a sample of size 800 units is 38, and the mean of another sample of
size 1000 units is 37.6. Can it be concluded that both the samples taken from the
same population with standard deviation 2.6 ? (|Z = 1.96)

OR

A sample of 500 students have a mean height of 165.76 cms. Can it be reasonably
regarded as a random sample from a large population with mean height 165.16 and
standard deviation 4.8 cms ? . (|Z,| = 1.96)

A die is tossed 600 times and even numbers are obtained 280 times. From this one
can consider the die to be unbiased ? . (|Z,| = 1.96)

OR

In a sample of 600 men from a certain large city, 450 are found to be smokers.
From this can we say that most of the men are smokers in this city ? . (|Z,| = 1.65)

Explain with illustration :
(i) Symmetric matrix
(i1)) Diagonal matrix
OR
Define matrix and state the difference between matrix and determinant.

Solve the following equations using Inverse matrix :

x—-y—-2z=4
2x+y=13
—2y+z=-18
OR
6



(c)

(b)
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3 1 -1
IfA=| 2 0 4 |, then find the value of A3 —2A'+ 4L
1 2
5 -7
IfA= 5 Bk then find matrix B such that 2A — 3B' = O where O is a null
matrix. 4
OR
2 1
1 2
IfA= 3 1 and B = 0 6 |, then prove that (AB)' = B'.A'
5 -1
Explain : 4

(i)  Saddle point
(i1)) Pure and mixed strategy
OR
Explain the principle of dominance.
Solve the problem and obtain value of game : 6
Player B
I I v

Player A
C 3 4 1 2
DL 2 3 6 -
OR
Solve the problem of game and find value of game :
Player B
A B C D
Pr 3 2 4 0 7
Q 3 4 2 4
Player A

7 P.T.O.



(c) Solve the problem of the game and its value : 4
Player B
L
Player A
7 3
OR
Solve the problem of the game and find its value :
Player B
B, B, B,
A g8 5 -3
Player A A, 7 6 2
A, -9 10 1
5. Answer the following questions : 14
(1) Inaproblem an act have minimum value 5 and maximum value is 25. According
to Hurwitz’s principle an act have value 19. Find the value of optimistic coefficient.
(2) For a pay-off matrix maximum EMV = 1680 and if EVPI = 680, then find value of
EPPL
(3) Explain : Standard Error
(4) Explain : Critical region
24 16
b)) IfA= { K 4 } then for which value of K, A~! is not possible ?
{ Xty 6 } { 10 6 }
(6) If = then find the value of x and y.
—7 2x -y -7 5
(7) Find the value of x to have a saddle point :
Player B
B, B, B,
A X 6 4
Player A A, -2 X 1
A, 1 3 X
AC2-01 8
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(2) Simple calculator can be used.

Explain the components of Decision Theory.

Explain (i) EMV (ii) Hurwitz’s Principle.

OR

Seat No. :

[Max. Marks : 70

Decide the best act for the following pay-off matrix using (i) Maxi-min (ii) Maxi-

max (iii) Laplace (iv) Hurwitz’s (o = 0.6) principles.

Act
Event
A A, A, A,
E, 20 16 24 22
E, -8 -13 -10 -7
E, 16 12 10 18
E, 24 30 0 20
OR

The selling price of a unit of commodity is I 28 and its cost price is I 20. The

unsold item can be returned at ¥ 13. From past experience the demand of the

commodity is as follows. Determine how many units of an item is beneficial to
keep by the seller as per EMV.

Demand

2

4

6

10

Probability

0.3

0.2

0.1

0.3

0.1

13
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(c)
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Decide the best strategy using EMV :

Strategy

Events | Probability s, S, s,

A 0.6 30 50 60

A, 0.3 70 65 55

A, 0.1 45 35 35

OR
Find EVPI from the following pay-off matrix :

Events | Probability Strategy
A B C D
E, 0.4 8 7 5 4
E, 0.1 9 6 7 8
E, 0.5 5 6 10 0

State the components of time series and describe any one of it.

OR

What is time series ? Write its importance.

Using five yearly moving average method find trend and short term fluctuations

for the following data :
Year 2002|2003 {2004 | 2005|2006 (2007|2008 | 2009 [ 2010|2011 {2012 2013
.Proﬁt 110 | 113 | 115 | 120 | 130 | 128 | 135 | 140 | 150 | 151 | 140 | 153
(in lakh %)
OR
Find the trends by fitting the straight line equation for the following data :
Year 2004 2007 2010 2013 2016
Production
(Units) 23 25 31 39 37
Obtain the seasonal indices for the following data :
Season
Year
S S, S;
2013 16 23 26
2014 15 20 29
2015 19 25 30
2016 22 24 27
OR

14

6



The short term variations are given in the following table for the time series data.
Find seasonal variations from it :

Short term variation

Year Season
I II III
2007 — 0 -0.33
2008 1.33 0 0.33
2009 -2 1.33 | —-1.33
2010 0.33 2.67 | —1.33
2011 0 —1.33 —
3. (a) Whatis Fisher’s Index Number ? Why is it called ideal Index Number ? 4

OR
Explain : Time reversal test and Factor reversal test.

(b) Find Laspeyer’s, Paasche’s and Fisher’s Index Number from the following data: 6

Base Year Current Year
Items
Price Quantity Price Quantity
A 6 30 9 40
B 8 35 13 20
C 10 20 8 30
D 15 40 20 60
OR
Find index number by family budget method for following data :
Price Quantity
Items
2015 2017 2015
A 14 21 45
B 16 20 52
C 8 10 63
D 12 15 76
(c) Convert the following chain base index numbers into fixed base index numbers : 4
Year 2011 2012 2013 2014 2015
Index No. 90 120 115 110 95
OR
Convert the following fixed base index numbers into chain base index numbers.
Year 2013 2014 2015 2016 2017
Index No. 170 180 150 190 210
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4. (a) Explain : Critical region and Power of test. 4
OR
Explain : Parameter and Estimator.

(b) In an experiment of tossing a coin, p denotes the probability of getting head. In
order to test the null hypothesis 6

1 1
H,: pzzagainstH1 p=3

The coin is tossed 8 times and if more than 6 times head obtained then H;, is
rejected. Find type I and type II errors. Also find power of test.
OR

A random variable x follows the Poisson distribution. In order to test the hypothesis
H, : m=1against H, : m = 2 and critical region x > 1, then find the probability for

type I and type II error. Also find power of test (e”! = 0.368, €2 = 0.1353).

(c) A random variable x follows the Poisson distribution. Test the hypothesis
H,: m=3against H, : m=4. If acceptance region is x > 2. Then find the probability

of Type I error (3 =0.05, e *=0.0183). 4
OR

An unbiased coin tossed 5 times. H;, is not acceptable when one or less than one

head fall on upper side of coin. Find probability of type I error.

5. Answer the following questions : 14

(1) In aproblem an act have minimum value 5 and maximum value is 25. According
to Hurwitz’s principle an act have value 19. Find the value of optimistic coefficient.

(2) For a pay-off matrix maximum EMV = 1680 and if EVPI = 680, then find value of
EPPL

(3) The averages of short term variations for three seasons are —1.33, 2 and —2.67. Find
seasonal variations.

(4) If an equation of second degree parabola for determining trend is

_ _ 2
y=243+14 [—x gooza) 0.6 (x_goosj

then find the trend for the year(x) 2017.
(5) IfZp,q,=397,Zp,q,=475,Zpyq, = 380 and Fisher’s index number is 124.53, then
find the value of Zpq,.

(6) The price for the current year compared to the base year have increased by 130%,
140%, 190%, 200% and 210%. Their relative importance are in proportion of
3:4:4:5:2.Find index number for the current year.

(7) What s level of significance ? Explain.
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