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[ Total Marks: 50

Yl : / Instructions Seat No.:

(1)  Guzisd zaldd [a1dl Grrael ur 2awt awdl, ]
Fill up strictly the above details on your answer book.

2) Sketch neat and labelled diagram wherever necessary.
3) Figures to the right indicate full marks of the question.
4)  All questions are compulsory.
S
6

Simple calculator can be used.

Statistical table would be supplied on request. Student's Signature
u-1. cdlaal U2dicl Gz il 20
1) uuondl: dqael [Q8u
2)  2AdaAdidl Hisl ied g?
3)  6An=20,S=55 ¢l dl AUl [42201 HI2 90% (Al A1zl 24l
4) s [gud wuEHial 15 odssidl [Mgd ddl aeuoitnsl 54a -0.5 Ha 8, dl

Hy: p =0 uwla si.

5)  [aRiloigedl carva vl
6)  «ll2idl 29ilsui sl 20Ud © e 4G5l <d dAsld Hed ol
A B YR8l
F; 7 12 15
F, 8 10 15
Hial 14 11
7) <l 24 [yfsadl auza Gl
. 4l
514
D Dy D3
o)} 20 27 30
0, 10 18 16
03 14 16 12

8)  ulacitl (Constraints) <l edrvul iUl
9) s [dedddl 52 4 ® Zdi=0.8 v X(di - d)? = 12 8. 241 Wiled]l W2
£ = 21915l (G4 2l
10)  »is oA [Azgeddl 58 n =4 21d Z(Xi - 1)? = 12 ¢l dl 62 =2 31 uRseudid ulagl 5.
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u-2.

u-2.
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A)
B)

O

A)
B)

O

[Aufsaaedl Aaxzal 2124 97 [fsadl axzaidl Gadl ¢allud d uuoadl. 06

w1dvied] Ad Z = 18x + 15y HedH [sHA «llAd] 22id wutld Haal. 09
—4x — 6y <24,
—2y+4x >4,
—6x+ 8y <24,
0< x <5,
y22,
x>0,y2>0.

ALl Hiledl u2all max (min — max) <l Ad URlMs 254 G5 HAAL dal 54 URASA 05
w3 iUl

D D, D3 YRa51
A 38 22 34 30
B 26 32 40 50
C 30 50 26 38
D 42 26 20 22
Yio| 30 40 50
OR
Qe Redl AUl G5 Hoqaldl qidiasd] viglloya <ld uusaal. 06
54 AUSAUASR W YrddH 53 <A1l U] Fredy dledde Rl G54 bl 09
C 4l Z WS AsAMasR «l 22198 Guaoy «dl.
Hi52 N
Wl X v 7] Wl
A 5 2 8 150
B 4 3 5 150
C 2 4 - 200
D 6 3 250
Hiol 250 200 175

Bls SUAldl 4 el AlssA €dledl Geulgd VRl Bld GST <lRidl sipsul 21U 9. 05
Al 54 el <dd¥ A d <d [[fsa 2l

St Geuled w3 (vt 3. 4i)
A B C D
P 40 46 48 42
Q 38 44 50 40
R 52 46 36 44
S 50 50 60 56
S GST (4l 3. Hi)
A B C D
P 6 8 8 6
Q 6 10 12 8
R 8 6 4 8
S 10 10 14 14
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u-3.

u-3.

A)
B)

)

A)

B)

)

ildf21adl sl [elaseidl [qaHl synal. 06

Vs g5l WA USR] andl W2 isallsdl gl s2al Suly 2215H1 Al oASul 09
A «ssl 529 8. Hidle (AL 1A Yoot 8. (9)

wiol 15 16 17 18
detiadl | 0.20 0.25 040 | 0.15

uds sl usaz (5¥d 31100 9. o7 3uaL 120 <l eud 42 9. visallsuiedl »id <
dadl $udlu A 2alds vigad (o7 izl viRisHi Madl 2 8). sl €ls 31.20 Hi a2
8, oA 219 ¢lu dl Sl €l Adl gl 31.20 i Alesedl ARiorollel] 31 20 o 45l
Al 8, DM d gSIAER Hid 8, 2124 o724l pisHiAl 2169 ug d2dl €25 VisHEls 31.40 o
452l 4 8. 21 Gurdl

) Aodz Allsl 2l 521

ii) EMV 4l 244 4 [aseu sygual.

iii) EOL 24l 2id 4% [A5eu sygual.

iv)  dyel Hiledld »1uliia yeu (EVPI) bl

1) Auondl : 2HIed (Bl 05
2) <l Bl aodz wal araidl Ad 43 Qe sroual.
Jof g2l

E; E, Ey E4
A 8 0 -9 3
B —4 10 18 )
C 15 5 0 7

OR

SAUIH 50Ul [ARIUS QAL - 06

1) 2Auf&d dusla yeu (EMV).
2) EOL %#oqdl.

vy lsa wilalsa pulds wklala sn asleus st disvaizil A, B, C, Higl 09
wisHL UYL 524l [AAR B, w1 [A9R w41l q0aR 2ils <=l w1l 8.
[asewl | »ulds yRRadl
1 2 3
A 50,000 |70,000 [30,000
B —20,000 | 10,000 | 60,000
C 40,000 | 40,000 |40,000

(1) @i (2) 2R3 dg (3) e, 2 dsiled [uu (4) 23 213 [Aamedl 28R 43 21518
Uisydl Hadl.,

(1) [l Ratareasd] wuiel sveudl. 05
(2) <=l 24l andz wrdl xdlaedl [aH 2R 43 el srgudl. (o = 0.7)
S g2l
E; Ep E3
A 50 70 30
B 20 10 60
C 40 40 40 e
E
[3] [PT.O. &
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u-4. A)

B)

)

B)

O

B)
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cedlR [A2el 0ASSIHL < €l IR 6l of agfdzalidl Heusl 9234l dsladdl Aelsdid
ulatgl “HonAl. d¥ sl ARG /Ul

Al 5% AR AHHA g1 2US210R, AR i [$3oR HIMHI 284 Asoried
QAL £Ud 8. Y AR ACUHA gR1 AUAL GUIGL 42 Vil 6¢EL OZEL HIUHL LAl DAL

dsldd 11ds 97

- AU
A B C D
wligdlor | 50 40 48 39
AR 46 48 50 45
[sivoR 39 44 40 39

120 <is23l, 150 asldl dan 130 yfalizl wiguzid vis 2Alsy AR «dlld cuod

A¥edl UARUA 0AQIAHL ULl AHEL €25 2aedl AT «Allasd]l dRgei, (A3l dal

a2y M9 AL uladudl <13 sivsul 2uud 8,

ulamia
YIYIY -
ARg9l | [ | dexa 54
SiseRl 80 30 10 120
aslal 70 40 40 150
WISUL 50 50 30 130
54 200 120 80 400

wiL Hiledld 2UUR wiH scl a5 5 A «dlla eliotd
B AL 2AGUL HHLA 97

ViUl URAL 124 97 siedrdiord didldl ulal dls y 2 — ulat sygudl.

NS

OR

5231, asldl »1d Ui

-~

<Al2 240Ud] Hiledl uell oid [l 215 o UHIRL uuPHIE]l Aanl e 8.
wiY 5¢l A5 ? 1%l sl saidl Gualal sl

[gsd 5€ HEY V19Alselledl 92Ul UA10U
I 10 16 2920
I 9 15 2520

-~ .

28 1 16 seell 61 ug2e9 [dgelidl Usolts 158 0.55 214 0.75 . dl ol
deoltsiel [SHAL 92341 Aglaa s .

(61 wiadly ularami weazy ylanel uxsdl.

Ih]|

-~

oid [zl vis uuld HEHE] Al udal 9. 21 uRscudld (1) R ulas
(2) [Qasiad «ian 54 ulal dl wlal s,

X | 427

504

44.2

49.7 | 49.4 |553 |46.1 |49.8

48.7

41.9

Y | 542

43.7

34.0

46.1 | 55.4 |58.2 |53.4 |43.6

57.0

61.9

06

09

05

>

6

09
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O 1) [Red ulan 24 [Adsigid Hsu 54 ulagt 9224l Se 4Hoadl.

2) (o1 wiael ular w2 dlAdl Hiledl urdl o 2 <l [sHd a4l 05
<M >M §C‘l
[agsl A 6 ? 15
[ B ? ? ?
54 14 ? 30
OR
u-5. A)  wREl 24 (o4 wdl ulagl i dgsldd quil. 06

B) ol uuuiEl dlad ol [dzal «l2l yoro . weuze ulag wie
1) %2 [Qdzeedl GuaioL
2)  wHa2llaR [Adr9l Guaial s3d Cold UHEHU UM 8.7 o ula s 09

(Resd 1 2 3 4 5 6 7 8 9 | 10
X 52 | 50 | 65 | 40 | 42 | 58 | 60 | 53 | 55 | 38
Y 36 | 39 | 52 | 41 | 57 | 40 | 45 | 56 | 43 | 44

Qed | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20

X 54 35 59 51 62 64 — — — _
Y 55 32 34 58 46 60 49 62 50 64

C) el [4=1[ad BHAldL of 2000 ol uuBuiE] [Meddd gkl Haedl gdl. He [cea-dl 05
U-udlaidl Guaial 531, “oid uuPil 215 o7 [0l (@80 4219 877 ddl uRseudid
el sl

[esd 1 |25(30(28(34(24|25|13(32(24(30(31 (35| |- |-
[Aesl1r |44 |34 (22| 8 [47(31[40|30|32|35[18[21(35|29]22

ENGLISH VERSION

Q-1. Answer the following questions. 20
1)  Explain: Objective Function
2)  What is Degree of freedom?
3)  Find 90% confidence limits for the population variance if n =20, S =5.5.
4)  Taking a sample of 15 pairs from a random set, the value of the correlation
coefficient is -0.5. Test the hypothesis that Hy : p =0.
5)  Define: Extreme Point
6)  Given the profit in the following maximize the profit by Matix minima method.

A B Supply
Fq 7 12 15
Fy 8 10 15
Demand 14 11
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7)  Solve the following assignment problem.

Machine
Act
Dj Dy D3
01 20 27 30
0)) 10 18 16
O3 14 16 12

8)  Define Constraints.

9)  Asample size of 4 is 2di = 0.8 and X(di - 5’)2 = 12. Find the value of the
t- coefficient for this data.

10)  Ifthe sample size is n =4 and 2(Xi - @2 = 12, then test the hypothesis that
2
c°=12.

Q-2. A) What is assignment problem? Explain the Hungarian way of solving the 06
assignment problem.

B) Find the maximum value of Z = 18x + 15y graphically subject to the following 09

conditions.
—4x— 6y <-24,
—2y+4x >—4,
—6x + 8y <24,
0< x <5,
y=2,
x>0,y2>0.
C) Find the initial feasible solution in the form at max (min-max) from the 05
following information and find the total transportation cost.
Dj Dy D3 | Supply
A 38 22 34 30
B 26 32 40 50
C 30 50 26 38
D 42 26 20 22
Demand 30 40 50
OR
Q-2. A)  Explain Vogel's approximate method of solving the traffic problem. 06
B)  Find the optimal transportation solution from the following to minimize the 09
total transportation cost. Transport facility from C to Z is not available.
Market )
Plant X Y 7 Supplies
A 5 2 8 150
B 4 3 5 150
C 2 4 — 200
D 6 3 250
Demand | 250 200 175
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Q-3.
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)

A)
B)

)

The manufacturing cost and GST of a certain drug in 4 plants of a company are 05
given in the table below. So assign in such a way that the total cost is minimised.

Cost of Production (Rs. in Lakhs)
Centre
A B C D
P 40 46 48 42
Q 38 44 50 40
R 52 46 36 44
S 50 50 60 56
GST (Rs. in Lakhs)
Centre
A B C D
P 6 8 8 6
Q 6 10 12 8
R 8 6 4 8
S 10 10 14 14
State the decision rules under uncertainty. 06
A shopkeeper wants to determine how many cases of milk he should keep in 09
stock per week to meet demand. The demand distribution is as follows.
Demand 15 16 17 18
Probability 0.20 0.25 0.40 0.15

The outstanding price of each case is Rs.100. Which sells at the price of Rs 120.

At the end of the week, the unsold cassava goes to a local farmer (who mixes it

into cattle feed). Sells for Rs. 20 per case. If there is a shortage then the profit per

case is Rs.20 and due to customer dissatisfaction Rs. 20 damage. That shopkeeper

believes. So, as many units as there is a shortage, there is a loss of Rs.40 per unit.

From this construct :—

1)  the return series.
ii) Find EMYV and state the best option.

ii1) Find the EOL and state the best alternative.
iv) Find the expected value of complete information (EVPI).

1) Explain: Inadmissible acts.

2) State the Laplace optimal decision from the following returns.

Act Event
E; E, E; E4
A 8 0 -9 3
B —4 10 18 -2
C 15 5 0 7
OR
[7]
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Q-3. A) Decision under Risk :—
1) Expected Monetary Value (EMV)
2) Explain EOL.

B) A person is considering investing units from alternative investment schemes
A,B,C under uncertain economic conditions. The payoft series of this decision
problem is as follows.

Option Economic situation

1 2 3
A 50,000 70,000 30,000
B -20,000 10,000 60,000
C 40,000 40,000 40,000

Find out the Optimum investment scheme by using —
(1) Laplace (2) Maxi-Mini Rule (3) Min-Max Regret criteria Rule
(4) Maxi-Max Rule.

C) (1) State the limits of decision theory.
(2) State the best decision according to Hurwiz rule from the following returns.

(a =0.7)
Event
Act
E; E, E;3
A 50 70 30
B -20 10 60
C 40 40 40

Q-4. A) Explain the test of significance of the difference between two small sample
means. when the samples are not paired. State the assumption you made.

B) Following table shows the sales of refrigerators by four salesmen in the months
of October, November and December. Is the difference between the sales made
by the four salesmen and the sales made in different months significant?

Salesman
Month N B C D
October 50 40 48 39
November 46 48 50 45
December 39 44 40 39

C) Three samples are taken comprising 120 doctors, 150 advocates and 130
University teachers. Each person chosen is asked to select one of the three
categories that best represents his feeling towards a certain national policy.
The three categories are in favour of policy (F). against the policy (A) and
indifferent towards to policy (I). The result of the interviews are given below.
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Q-5.

A)
B)

)

A)
B)

)

. Reaction
Occupation
F A | Total
Doctors 80 30 10 120
Advocates 70 40 40 150
Uni. teachers 50 50 30 130
Total 200 120 80 400

On the basis of this data can it be concluded that the views of doctors, advocates and
University teachers are homogeneous insofar as the National Policy under discussion
is concerned?

OR

What is test of Goodness of Fit? Explain y % — test for Testing Goodness of Fits.

From the following information, can it be said that “Both the samples have
been taken from the same normal population.” Use a 1% level of significance.

Sample

Size

Mean

Sum of the squares of the
observations

I

10

16

2920

II

9

15

2520

The correlation coefficients of the two random samples of size 28 and 16 are
0.55 and 0.75 respectively. So the difference between the values of both
correlations is significant.

Explain the Median test.

Test the hypothesis that “both the samples are dram from a same population by

(1) Signed test (2) Wilcoxen Signed rank test.

2

X

42.7 |50.4

44.2

49.7 | 49.4 |553 |46.1

49.8

48.7

41.9

Y

542 143.7

34.0

46.1 | 554 582 |534

43.6

57.0

61.9

(1) Explain the difference between sign test and Wilcoxen Signed rank test.
(2) Find out y 2 < from the following data for non-parametric test.

<M

>M

Total

Smple A

6

?

15

Smple B

?

?

Total

14

?

30
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Q-5. A)

0]

R

Write the difference between parametric and non parametric test.

06

B) Following are the two representations of the two groups. To test for significance 09

“both samples are equal.” By Median test (1) using the y 2 — distribution
(2) using the Hyper-Geometric distribution.

Sample | 1 2 3 4 5 6 7 8 9 10
X 52 50 65 40 42 58 60 53 55 38
Y 36 39 52 41 57 40 45 56 43 44
Sample | 11 12 13 14 15 16 17 18 19 20
X 54 35 59 51 62 64 — — — —
Y 55 32 34 58 46 60 49 62 50 64

C) Following two sets observed values are drawn from two population by sampling. 05
Test the hypothesis that “both sample have same distribution function”

by Mann-Whitney U test.

Sample [

25

30

28

34

24

25

13

32

24

30

31

35

Sample 11

44

34

22

8

47

31

40

30

32

35

18

21

35

29

22
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