2308000106051005 / 2008000106060003 /
2008000106050031
EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF COMMERCE (THIRD YEAR)
(SIXTH SEMESTER)
STATISTICS PAPER- IX

[Time: As Per Schedule] [Max. Marks: 50]

Instructions: Seat No:
1. Fill up strictly the following details on your answer book

a. Name of the Examination;: BACHELOR OF COMMERCE
(THIRD YEAR) (SIXTH SEMESTER)

b. Name of the Subject: STATISTICS PAPER- IX
c. Subject Code No: 2308000106051005 / 2008000106060003 /

2008000106050031
2. Sketch neat and labelled diagram wherever necessary.
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory.

D . Student’s Signature
5. Graph papers and statistical tables would be given on request.

() oflAetll Wslasey ustlell walod Bl 5
Give the answers to the following multichoice questions
1) 5§94 %xRUld sayasl sediduR elddldad  dissicudsiRsl
UHRUL 5¢ B.
a) wWyHAld b) Ya6leil
c) Hidtlefl d) 24Hiedl 518 «lel.

The total demand is greater than the total supply thenitiscalled
transportation problem.

a) Unbalance b) Supply's

c) Demand's d) None of These

2) WU U]y uldoitla AN 1] ye ()] (Ul qHRALeA

589,
a) Ul B39 b) G4
c) o G54 d) A Ml s1¢ siel.
Any set of variables which satisfies the constraints is called
a) Feasible solution b) Solution
c) Basic solution d) None of These

2308000106051005 [1of 9]



3) Min(min - max) el Max(min - max) Yt (d GIRLRY SAMI

U d] &dl.
a) SL Y. Ay, Al
c) SL Y. S| 2l

b) SL AU, . 2l
d) SL Y. Y. 2l

Min(min-max) and Max(min - max) methods were presented by

a) Dr. S.S. Sharma
c) Dr. S.D. Sharma

b) Dr. S.C. Sharma
d) Dr. S.P. Sharma

2308000106051005

4) Yot - celeofl WRleQiveys =

nq+ny n(n+1)
) mine b) 2
nq ny nqny
) 9=
In Mann-Whitney test, mean =
ny+n, n(n+1)
) —— b) =
niny nqny
b) = 9=
5) [adsleisl sl sHis uilelal ol AWM 52 B.
The Wilcoxon sign rank test compares
A) & 4 [BA)

Two Populations

B) & ] gy 3 (B
more than two populations

C) [rleol Heus uial YU [P HEYS

A sample mean to the population mean
D) M el 518 el

None of these

(6d) oflAetl g lasey usileil saied w1yl
Give the answers to the following multichoice questions

1) o{|As{] dlssicddsIR YHRULA HNed AL G356 Yot A(QUse{l 2ld

D, | D, | D3 |4dél
A 2730 | 28| 17
B [23]26] 25 | 19
C |24 24|29 14
Yoy [ 13| 15 | 22

a) 1063 b) 1263
c) 1236 d) 1036
[2 0f 9]
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The initial basic feasible solution of the following transportation
problem by Matrix minima method is =
D, | D, | Dy | Supply

A 27 | 30 | 28 17

B 23 | 26 | 25 19

C 24 | 24 | 29 14
Demand | 13 | 15 | 22

a) 1063 b) 1263
c) 1236 d) 1036
2) oilAs{] [y (scis{l dHRUL B5E) Wal Aeil HedH [SHd =
sid H2(lot
M1 | M2 | M3
A 30 | 28 | 33
B 32 | 29 | 27
C 26 | 30 | 31
a) 93 b) 63
c) 95 d) 65
Solve the following assignment problem and its maximum value=
Work Machine
M1 | M2 | M3
A 30 | 28 | 33
B 32 | 29 | 27
C 26 | 30 | 31
a) 93 b) 63
c) 95 d) 65

3) Max (min - max) =il 3ld Wi B3¢ =

D, | D, | D3 | Yrdél
A 14 19 18 8
B 15 20 13 6
Uy | 2 7 5 14
a) 158 b) 188
c) 215 d) 227
The feasible solution by Max(min-max) =
D, | D, | D; | Supply
A 14 | 19 | 18 8
B 15 | 20 | 13 6
Demand | 2 7 5 14
a) 158 b) 188
c) 215 d) 227
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4) <{1Aef] Yiled] uedl [da sl st sHis el GRILH, : M = 60 9

UKL SRALHR WA TH WA T~ =

60, 55, 54, 60, 58, 62, 59, 56, 67, 57, 61

a) 14, 31 b) 7, 31

c) 17.5, 24.5 d) 4,7

Two test the hypothesis H, : M = 60 by Wilcoxon signed rank test for
the following data the value of T* and T~ respectively =

60, 55, 54, 60, 58, 62, 59, 56, 67, 57, 61

a) 14, 31 b) 7, 31

c) 17.5, 24.5 d) 4,7

5) &) ¥fal AR S¢oil A (Ae2ll A yH(EHiel] lel & d Hidt - cslesil
WPl (Hd =
[leel - 1:24, 32
[stel - 11 : 34, 30, 37
a)5 b) 8
c)6 d) 11
Two samples of size 2 and 3 have been drawn from the two populations,
the value of Mann-Whitney statistic=
Sample - I: 24, 32
Sample - 1I: 34, 30, 37
a)5 b) 8
c)6 d) 11

Q.2 oflAcil UsLlell SUI Fllod UL A1 d UR)
Give the answer to the following questions in short. (Any Four)

1) duosdl: 9¥dH Yo AR G54
Explain: Optimum basic feasible solution

2) YIW AU aldd] YRR qudl.
Write the assumption in Linear programming problem

3) oflAef] (13 (Sciefl UHRUL G3E) WA @i Vi 21t

s1d 4
X | Y | Z
A | 60 | 80 | 70
B | 70 | 75 | 85
C | 8 | 100 | 90
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Solve the following assignment problem and obtain the minimum cost.

Work Machine
X Y Z
A 60 80 70
B 70 75 85
C 85 | 100 | 90

4) Aa B YAl 93 seulld wa dldlolle s weild] 21sid 8 As seelld
Wollddl 41 ¥a Adll 5 ([l Ul wal oA Beil 6 [H[e12 Hl2 GUldl
541 U3 8 IR dlelodld wellddl Hie ¥ Asll 7 [t UL U Bell
5 (M2 Hie GUULIL sl US B €35 Ul eRA% Ay dy 2.5 54LS
AUzl 2As1A B €5 520116 UR 210 U €35 dlelodld UR 215 5l HA

8. HedH 1§51 HI2 WL UHRALA YIw w101%e1 YHRUL N ¢.21ld).
Two machines A and B are used in manufacturing footballs and
volleyballs. The machine A is to be used for 5 minutes and the machine
B is to be used for 6 minutes to manufacture a football, while the machine
A is to be used for 7 minutes and machine B is to be used for 5 minutes
to manufacture a volleyball. Each machine can be used for at the most 2.5
hours a day. Each football gives a profit of ¥10and each volleyball gives
a profit of X15 to maximize the profit, express this problem as a Linear
programming problem.

5) YU W IA1elell U Gud),
Write the uses of Linear programming problem.

6) SlUlcHS i2llbet Aeq 9j?
What is operation research?

7) HUAE Ul &Ql ML x2 12A8LSse{] [SHd k).

[eel [ <M [>M]| g4
X 4 ? 10
Y ? ? 20

§4 14 16 30

For nonparametric test, find the value of x?2 - statistic.
Sample | <M | >M | Total
X 4 ? 10
Y ? ? 20
Total 14 16 30
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8) £ 1S5l uRell Huddl dslddeil Rleel
+,--=+--=-*
dl st uletdl gl2l <og (el uulel yH el dlul 8 R
URs&Ust (o) ULl 1%eil s&t114 520, ([guel ([ddeL glL)
The signs of difference obtained from 10 pairs are
+,--=+--=-*
Then by sign test, test the hypothesis 'both the samples are drawn from
the same populations (by binomial distribution)

Q.3 () «{lAefl dleccdelR AHRULAl §RdH G54 Hadl. (1] Ild)

W2 WosR Y46l
X [ Y] z
A 4 1 | 7 | 100
B 3 2 | 4 | 100
C 1 3 | - | 150
D 5 2 | 3 | 200
Yo | 200 | 150 | 125

sl o2 C ol 6ok Z HI2 dlseicddsiR GUasy o],
Find the optimal solution of the following transportation problem (by
Vogel's method)

Plant Market Supply
X Y Z
A 4 1 7 100
B 3 2 4 100
C 1 3 | - 150
D 5 2 3 200
Demand | 200 | 150 | 125

There does not exist transportation facility from C to Z

() W5 S1A%ell AIURL G AUSL A WA B ol &[S etHdl HIze]
Uleel s2dl 628 8 Uslldletl Gl MIUdl dHetl sHis) «flA Yoyt &R
Y[, | HLlEdl uell g 21U sl 2SI 5 oA WA US| Aol =AHT UL
[(1yQl 82 1% il s&l 1L Ul - cslesil uletlell Gualal s2.
AABBBAABABBABAAB

A principal of a college wants to test the teaching capacity of two professors A
and B. the question wise ranks are obtained as shown below. From this data can
it be said that both of them are expert their own fields? Use Mann-Whitney's test
at 1% level of significance.

AABBBAABABBABAAB
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v{gql
OR

(M) o1l WY dlselcudERell qHRUL HIeA) UIR([MS 254 G3d Min (min -

max) «fl Td Aud). 6 URdsel Wl 20 dall s¥dH G4 ugl Aad).

5523 | Dy D, D, D, [Yrdél
F, | 76 | 120 | 200 | 40 28
F, | 280 | 120 | 160 | 240 | 36
F, | 160 | 32 | 280 | 80 72

Uit 20 32 30 54
Obtain the initial basic feasible solution for the following transportation
problem, Min (min - max) method. Find the total transportation cost. Also
obtain optimal solution.

Factory D, | D, | Dy | D, |Supply
F, 76 | 120 | 200 | 40 28
F, 280 | 120 | 160 | 240 36
F; 160 | 32 | 280 | 80 72

Demand | 20 32 30 54

() oilAed]l Hiled] uell Heuel UL GIRLH, : M, = M, [dded H, : M, =
M, <] U3lell 520, (X2 ARl GUALL 521.) 1% <il S&llsil GUAlL S
(¢1¢9i-1 | 90 | 80 | 78 | 52 | 78 | 68 | ----
(e1¢.21-11 | 80 [ 88 |95 |60 | 70 | 54 | 56
From the following data, test the hypothesis H, : M; = M,V /s H; : My # M,,
by median test. (use x? statistic) use 1% level of significance.

Sample-I |90 | 80 | 78 | 52 | 78 | 68 | ----
Sample-11 | 80 | 88 | 95 | 60 | 70 | 54 | 56

Q4 () AN d ol quil.

Write any two

1) &ddeil (a8 z = 4x + 8y =il «flAel 22l W1E{let HedH (SHd
Hadl,
2x + 3y <48, x <15, y <10, x=0,
y=0
Find maximum value of objective function Z = 4x + 8y subject to
the following constraints,
2x +3y <48, x <15, y <10, x>0,
y=0
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2) oilAeil diseicudelR YHRULA] UIR[MS 25U G5 dlAlds{] Il Ul
Geeid UL(H el
Wl | P Q R | Y46l
A 17 | 20 | 15 90
B 22 | 19 | 14 50
C 17 | 13 | 21 80
D 19 | 15 | 17 60
Yoy | 120 90 70

Find initial basic feasible solution by Vogel's method
Origin Destination
P Q | R | Supply
17 | 20 | 15 90
22 | 19 | 14 50
17 | 13 | 21 80
19 | 15 | 17 60
Demand | 120 | 90 | 70

O 0O m >

3) oflAofl HilSc] uell ‘i [AAe2ll As UHlet UIHLISL YH(BHI] Aqll
8 W UR Sl lof ([Aaslete uTletal 19 {1 &1l 520,

[(leolA [86]69 [ 72|62 ]63|65|68]45] 81|54

GleolB | 75]38 | 72| 61| 79|49 |68 | 47 | 56 | 53

Given the following information, test the hypothesis that 'the two samples
have been taken from identical populations' by Wilcoxon signed rank test
at 1% level of significance.

Sample A | 86 | 69 | 72 | 62 | 63 | 65 | 68 | 45 | 81 | 54

SampleB | 75 | 38 | 72 | 61 | 79 | 49 | 68 | 47 | 56 | 53

4) 12 %1551 Uef] WIHIRY (AdQlell GUALdL 53] ASiL Ul&l gIRL ‘w3
[c1e2ll A sAH Lot UIHISAL Y (BHiel] ALl 8 9 URSCUs1ls] 196 «f]
set1 ulawl s

[4&9l A |60 |51 |64 |91 |55 |78 |75 |73 [72 [82 |79 |96
[(1¢2lB |65 |50 |76 |68 |66 |57 |59 |89 |71 |69 |48 |85

Given the following 12 pairs of observations using sign test at 1% level,
test the hypothesis that ‘the two samples have been taken from identical
populations.
Sample A |60 |51 64|91 55|78 |75 |73|72| 82|79 | 96
SampleB |65 |50 | 76|68 |66 |57 |59 |89 | 71| 69 | 48 | 85
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(01) 21 d & qu),

Write any two.

1) (Metud(Gy QM Middl Hiusl yer [daluiell ol d &

Yl
Explain any two methods of scale methods in nonparametric test.

2) dHoxdl : st uleta
Explain: sign test

3) dlsdcydelRedl qHRleAl G54 uddlsi] YsidH A(31s<(] Id

YHodl.
Explain the matrix minima method to find the solution of transportation
problem.

4) ¥Hodl : uldoitl, yo G4
Explain: Constraints, basic solution.

*khkkk
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