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2. Figures to the right side indicate full marks of the question.
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3. Statistical table and graph paper would be given on request.

4. AULEL 5AsyARe Gullal 531 Asld

4. Simple Calculator can be used
5. yUAd ddAlell GuAlol sAl B.

5. Usual notations are used.
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Answer any t en from the following questions. 20

(1) The Standard deviation of a sample of 10 observations is 0.611 and the lower 95 %
confidence limit is 3.45 then find the value of sample mean.

(2) If the Correction Coetticient of a sample of 15 pairs taken from a bivariate normal
population is -0.5. Then which is the value of test statistics to test Hy ; p=07?

(3) For actions A4, 4, A; the expected monetary values are 113.34, 20, 46.67, respectively and
the expected opportunity loss values are 13.33, 106.67, 80 respectively. Find EPPIL.

(4) pay off of an action under events E;, E,, E5, E,, are -4, 12, 18 , -2, respectively and the
coefficient of optimism is 0.7 then find the expected monetary value for that action .

(5) State the limitations of linear programming .

(6) For the following transportation problem find the total transportation cost by matrix minima
method .

Origin Destination Supply
D, | Dp | D
Q, 22 27 24 16

Q, 23 25 21 10
Qs 25 24 27 12
Demand 8 11 19

(7) sample observations to test Hy . welian M= 36 are 37, 33, 39, 36, 42, 37, 43, 41, 35, find
the value of the test statistics for sign test.

(8) From 21 Sample observations taken from population, out of 10 observations of the first —
sample, 7 Values are less than the coubined median M and 6 Values of the second sample are
greater than M Find the Value of X? statistic for median test.

(9) For samples of size 9 and 11 taken from a normal population , the sum of Squares of
deviations taken from the mean are 326 and 66.16 respectively . find the Value of test statistics
[or Lesting equality of population variances.
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(10) How does the transportation problem differ from the assignment — problem ?
(11) For the following Cost matrix Transportation problems its total transportation Cost is Rs.

2892. Also its solution is x,; = 16, X,, =44, and x;; = k Find the value of k

Dy D,
Q, |23 |43
Q, |27 |35

(12) The Correlation Coefficient — of a sample taken from a bivariate normal

Population 1s 0.65 The standard error of test — statistics to test the hypothesis
The Population Correlation efficient is 0.4 is 0.25 Find the sample size.

(13)The Mean and standard deviation of a sample of size 16 taken from a normal
population 1s 58 and 3.875 respectively . Find the value of the test statistic to test
H,:o?=25.

(14) From The Following pay-off table stat, the best action according to maxi —
min rule.

Event
Action E; E, Es Ey
A, |15 7 5 13
A, |2 19 25 ]
A, 21 18 12 10

(15) How can an inadmissible act be found in decision theory ?

(16) In One Way analysis of variance the mean sum of squares for the Variation between
Production of three types of food grain is 6.25, Find the sum of squares for that.

(17) The value of Z -Statistic for Mann — whitney test is 2.95 and the mean and variance of U
are 78and 335.26 respectively . Find the Value of U.

(18) The mean of test statistic of Wilcoxon signed- rank test is 189. Find the size of sample.
(19) What are the restrictions and the optimum solution in linear programming.?

(20) Obtain the optimum solution of the following assignment problem.

Machines
Acts M, M, M,
A, |12 19 22
A, 2 10 8
Aj 6 8 4
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Instruction : Answer Any three from question number 2 1 07.
(A) What is decision theory ? Explain its important components. 06

(B) Sample observations taken from normal population are 42, 45, 41, 46, 44, 46, 44. Test the 08
hypothesis “population mean is 46.2”, at 5% level of significance .Also obtain 99% confidence

limits for population mean .

© Obtain the Initial basic feasible solution of the following transportation problem by Min 06
{Min — max) method and find total transportation cost.
Origin Destination Supply
D, D, D, D,
Q, 14 18 7 9 30
Q, 3 8 11 42 40
Qs 13 19 3 23 53
Demand 22 35 25 41

3 () wHeAl: (1) ol Ay [Aedl Heasl awell dslelds] Asisdl ullawal oc
) [QuRuel yeusal
(o) ollAoll ancdR sles uell (i) 213 — A9, (i) ACUY ol 09
(iii)sR@AAU (s cteall Wis = 0.3) all FaAM Yo A (ol
s,
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(a) Explain : (1) Test of Significance of difference between two small sample means. 08

(2) Analysis of Variance
(b) State the best decision for the following pay- off table by (1) maxi — min (ii) Laplace (iii) 06
Hurwicz (coefficient of passimism = 0.3) rules.

Acts Event
E, E, E, E,
Ay 75 -5 -105 55
A, -45 115 175 =25
A, | 135 35 5 75

(C) From the following sample observation test whether both the samples are drawn from the 06
leave population or not at 5% level of significance by X? (chi square) statistic for
median test

Sample |65 |63 |78 |53 [S5 |71 |73 |66 |68 |51 |67 |48 |72 |64 |75 |77
-1
Sample (49 |52 |65 |54 |70 |53 |58 |69 |56 |57 |68 |45 |47 |71 |59 |73
—II

Sample — | - - - -
I
Sample | 62 75 63 77
I
4 ) (i) Wl wa Bleotyracla udlarl aell dsied qHedl. 0s

(i) st udletel yxestal.
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oA Yol B, GUAd €35 306 UR clulRcllell VlsH €ls UL wl 2 3l e .
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Sosoll w32 ofsA 24, 1Y, 0¢, 1¢,R WUsH B,

Geela 506

wlc-t Cl CZ C? C4 CS

01 9 |13 |0¢ |09 |10

02 0S |O¢C |0C |11 | Y

03 3 |9R? |1 |09 | 0%

04 QR |0C 0% |OC¢ | R

(@) (i) Explain the difference between parametric and non — parametric test . 06
(ii) Explain the Sign test
(b) Find the solution of the following linear programming problem by graphical method. (8

Maximize Z =80 X1 + 120 x4
Subjectto x;+ X, <9 ;—x<-2,%x,>3;20x, +50%x; -360<0, x1>20,%, >0

(C) Obtain the Initial feasible solution of the following transportation problem by max( min- (g
max ) method also find the total transportation cost .

The per unit cost of carrying goods from origins 04, 0, 03, 04, to Centers C4, C;, C3,Cy Cs

are given below . Also the additional per unit labour cost of Rs. 2 occures at each center. The
available quality of goods on each origin is 15, 21, 09, 21, units respectively and the
requirement of each centre is 21, 15, 09, 18, 12 units respectively .

Origin Centre
G [ G | G |G | G

01 11 |13 |08 |07 |10

02 06 |08 |09 |11 |14

03 13 |12 |11 |07 06
04 12 |09 |06 |08 |12
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(a) (1) write the mathematical from of linear programming problem.
(ii) Explain Vogel’s method for solving transportation problem.

06

(b) Test Whether both the samples are taken from the same population or not at 5 % level of (6

significance by wilcoxon signed- rank test (use normal distribution ).

Sample -A

45 | 54

42

55

48

39

53 |47

50 |48

37

39

45

Sample -B

45 |52

38

53

45

41

45 | 38

40 | 37

35

40

43
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Sample -A 43 40

Sample -B 43 38

(c) (1) sample observation taken from the normal population are 42, 41, 43, 39, 08
37,40, 44, 42, find 96 % confidence limits for population variance .

(i1) 5 coin are thrown 1600 times from the following data can it be said that —
coin are unbiased ? test at 5% level of significance .

Number of Head | 0 1 2 3 4 5
Frequency 40 285 550 450 250 25
6 () A SUellotl sl Ml ollA Yoot & 0S5

sUoll | s31llell st HIRS Y. (Al

vl WuR 3.Hl) | Aetleletcd

UL

A 0 $¢,C00 $.555
B Y 9,03,400 S.C¥3Y

olel [egl sy Yt AHRuisl Aaini v 8. & $12dq udlawl
Uy Adsdl seud s,

(o) SRl ctuY [ARAYL ol RARA ‘SIARIES 4 slAsR * ol 08
WASREAL dwel H2 it [Aedl uRewll oA Yo & . ola

YA UVl MARSRE B ¥ FU ? dAof Hot — cglesll ulawl 1y

Ascloll setA $A.( YHIRA [AdRetsd Gulat 53 )

sl Qes [2¢ |29 |30 |R% |2¢ |*¢ |- - -
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(5) As sUc(l UL 512 wal el AAA 512 AH Al UsRaAl 51l 06
USSL slollaal HId B . el Al 512 ololiadalHl AEL 512 $dl

WHRN AHA 33 B, 9 1A UEL 512 clollaaltH M Al Elals ayui
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(a) The Information of employees of two Companies is as below.

Company Number of Total Unbiased estimator of
Employee Monthly Standard deviation
salary (RS.)
A 10 68800 6.666
B 15 103500 6.9434

Test whether both the samples are taken from the same population or not at 5% level of

significance.

0]

(b) For examining the effectiveness of two vaccines “Covishield” and “covaxin’ against corona
virus , the result of samples are as below . Test whether both the vaccine are equally effective
or not at 1% level of significance by Mann — Whitney test (use normal distribution )

Covishield

29 26

30 34

29 28 -

Covaccin

29 25

21 23

27 20 22

25

26

08

( C) A Company wants to make two types of toy cars a sample car and a car run (g
by remote control. The car run by remote control requires double time than that
of a simple car . If only simple car is to be make than the time is available for
making at most 2000 cars daily . The required material is available for making
total 1500 cars . The Circuit is required for making a car by remote control . The
Circuit are available for making 700 cars daily . If a company gets profit of Rs.
30 on each simple car and Rs.50 on each car run by remote control then how
many cars of each type a company should make to maximize the profit ? Decide
by graphical method.
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(a) (1) Explain the test of significance of small sample correlation coefficient for 06
testing Ho : p(rho) =0

(i1) The Correlation coefficient of random sample of 15 pairs is 0.69

B-2108002203050031 ] 12 [ Contd



. test the hypothesis “ population Correlation coefficient is 0.74 at 5 % level of
significance.

(b) From the given information of income ( thousand Rs.) give assignment to 08
each person in such a way that the income is maximized.

Job Person
I I I = S A
], |38 [39 |46 |44
B 40 |42 |43 |44
. |40 [41 [41 |42
J4 39 141 |43 |43

(¢ ) From the following table show that EVPI = min (EOL)

Action Ay A, Aj
Probability
Event
E, 25 30 50 0.2
E, 30 50 40 0.5
E; 15 10 10 0.3
EMV 245 |34 33

¢ YUl : ol Aotiniell SleSuel s Ystoll ool .

1) AHEsdl: (1) (32Re] Z-uRadeat

(2) AR HrrLso(l Qaao(lal 1Rl
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Instruction (i) Answer Any one from the following question.

1(a) Explain (i) Fisher’s Z — transformation 04
(i1) Confidence limits for population mean

(b) A Company appoints three salesmen s, s,, s; for selling its product. They sale for four 08

selling centers ¢y, €y, C3, C4, Salesman’ Si sales product at four centers of Rs. 16, 17, 13, 18

lakh respectively . s, sales of Rs. 15, 15, 13, 17 lakh and s4 sales of Rs. 15, 14, 13, 14 lakh

respectively .From this information test whether there is significant difference among the

average sales of these salesmen or not at 5% level of significance .

( ¢) Obtain basic feasible solution of the following transportation problem by Vogel’s 08
method , Find total transportation cost also find the optimum solution .

Origin Destination Supply
1 1T Ll v

A 10 15 25 5 35

B 35 15 20 30 45

C 20 4 35 10 90

Demand | 25 40 35 70

2 (a) Explain Hungarian method to solve assignment problem. 04

(b)(1) Explain scale methods used in non -parametric tests. 08
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(i1) By Inquiring 32 pairs of observation of two samples, for two pairs observation of both the
samples were equal . For 19 pairs values of the first sample were less that the values of the
second sample . Test the hypothesis ‘both the samples are taken from the same population” at
5% level of significance by sign test (Use normal distribution)

(¢ ) A merchant wants to decide how much stock of commodity should be kept in his shop .? 08
The per unit purchasing price of commodity is Rs.225. The additional cost of Rs. 5 occures on
each commodity . A merchant sales each unit at Rs. 330 during the season . After season he

sales each unit at Rs. 130 . when the demand of customer is not satisfied then loss of Rs.100

per unit occures. Prepare pay- off table and state the best decision . Also find EVPL

20 30 40 50 60

Demand (unit)
Number of days 30 60 90 45 75
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