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EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF COMMERCE (EXTERNAL)

(THIRD YEAR)
STATISTICS - 11

[Time: As Per Schedule] [Max. Marks : 100]

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

a. Name of the Examination : BACHELOR OF COMMERCE

(EXTERNAL) (THIRD YEAR)

b. Name of the Subject : STATISTICS - 111

c. Subject Code No : 2108002203050031 / 2108002203060003
2. Sketch neat and labelled diagram wherever necessary.
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory. Student’s Signature

Q.1 oflAsil Uglloll WAL WYL : 20
Answer the following questions :

1. o{|Asil dlsclcudeRell AHRU LA HNGd AL B56 oiciH A3 «ll

d Aad),
W, W, W W, Y46l
0, 15 20 40 6 10
0, 60 20 30 60 15
0, 30 5 60 10 20
Yol 5 10 14 6

Find intial basic feasible solution of the following transportation problem
by matrix minima method.

wW; W, W, W, Supply
0, 15 20 40 6 10
0, 60 20 30 60 15
04 30 5 60 10 20
Demand 5 10 14 6
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2. o{|q Wl dadr AlLs Ui &qaefl ([day HedH Al d Fld [#[Aysd

W)
D, D, D, D,
A 4 5 12 10
B 6 8 9 10
C 6 7 7 8
D 5 7 9 9

Assign the following pay matrix in such a way that the value of the

purposive function will be maximum.

D, D, D, D,
A 4 5 12 10
B 6 8 9 10
C 6 7 7 8
D 5 7 9 9

£-UA &0 ol AWEULY &334 1ed of| Aol | HIlSAl UIH LR . n = 10, ¥ =

69, s = 4.626. UHI® HeUs HI2 95% (iUl |1 1) 211k,
Following information is taken from the ¢t test n = 10, X = 69, s = 4.626.
Find 95% confidential limit for population mean.

10 %1ssl Ul Haddl dslddlell [esl oA Yool 8. — + +,—,
— =+ +,—,— dl Astl Ul gl “oia) (el Ml yH[EHie

qlal 8. s URsAsIL of URW® 5.

The signs of differences of 10 pairs are as follows — 4,4, —,
—,—,+,+,—, —. Test the hypothesis that the two samples have come from
the identical population by sign test.

olAsil ddR S1BS Ue] dg-o> [y UHIQ A1 [dsey «f] uiedl

5.

Gl dudr 5l¥s
E, E, E,
A, 7 3 15
A, 5 4.5 0
A, 3 3 3
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Using min-max criteria select the best strategy from the following pay-off

matrix.
Acts Pay-off table
E; E, E;
Ay 7 3 1.5
A, 5 4.5 0
A, 3 3 3

6. s (g UHIL YH(BHie 27 %1ssleil (el dlhl 8. dl dsoiuis
> ofl WL W] (BUd el 3, B 5% ofl Alelsdlefl sdi Alels
Sl
Find the least value of correlation coefficient ‘r’ in a sample of 27 pairs of
observations from a bivariate normal population, significant at 5% level of
significance.

7. us yuEHi)l qlad] oA wWNd] (el HIS “UH [Pl Heael 10 &7,

A YRsals uwa s20. 12, 16, 9, 8, 13, 14, 15, 12.

A random sample which is taken from the population is given below : Test
the hypothesis that “The population median is 10.”

12,16, 9, 8, 13, 14, 15, 12.

8. {13 el A [Ae2ilel GUALDL 53] Aei-[Cseeil 4 ui01018 20\,

X 5 9 14 16 8

y 6 10 12 18 20 13
Find out Mann-Whitney 4 statistic using the following two samples.

X 5 9 14 16 8

y 6 10 12 18 20 13

9. WMl [SY1) Aeq g 2
What is Inadmissible Act?
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10. 05 YU (AN 2Ustl YeIss0Aefl R 2L,
State the assumptions regarding one way analysis of variance.

Q2 ) (A Ridide Hiog AHd).
Explain the structure of decision theory.

o) A5 ed WAl URell 521 A2 YHIUR UA «l56 €16 . 1.22
UHIQL WRLEL 2. 1.50 ol 1d dA B. ol AYIAY <156 Ud $:dleil .
Bail oisd €l6 2. 0.50 Ud HA 8. UHIUR Usdell AYIRle] Aedldsil

(Al (1A uHI9 8.
£21%<] dULL 500 600 700
A™LIdell 0.5 0.3 0.2

A stall agent at a certain railway station sells for Rs. 1.50, a copy of daily
newspaper for which he pays Rs. 1.22. Unsold papers are returned for a
refund of Rs. 0.50 per copy. The daily sales and corresponding probability
are as follows :

Daily sales 500 600 700
Probabilities 0.5 0.3 0.2

1) £20% 326l o1selofl 1SR viud) 1A 2
How many copies should be ordered each day?

2) %\ ol QUIAE] o156 Ud 53] 254 o €1y Ad) dej 565% Gusq

S1Y, dl S a5 w152 Q0.
If unsold copies cannot be returned and are useless what should be
optimum order each day?

$) <ilAstl AlQUISHI «1sl dlvd = Ui AU D, dl o8l HedH Al d 3d

EUESENINE
o2 ASR
A B C D
1 16 3 17 23
2 7 12 37 18
3 10 25 14 9
4 25 27 18 25
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The profit in lakhs of Rs. is given below in the matrix. Solve the

assignment problem to maximize the profit.

Plant Cities
A B C D
1 16 3 17 23
2 7 12 37 18
3 10 25 14 9
4 25 27 18 25
¥{Yql|
OR

Q2 ) [dAfAddl 860 (ARIU 53 o] SISURL UIR Urel[d YoM,
Explain any four methods of decision making under uncertainty.

of) oflAeil dond? 51¥s uell oflAeil Riegidl glRl 8BdH (Rl 2aLld).
1) Re-de 1A 4)  dg-de o 52L1et WL,
Maximax criteria Min-max regret criteria
2) dg-aef HlRal. 5) dldetly «ll (R4
Min-min criteria Laplace Rule of criteria
3) JRe-cg) YR,
Maxi-min criteria

stl uRRald

Eq E, E; E,
A, 7 2 1 5
A, 4 3 4 4
A, 3 4 2 4
A, 5 1 0 6

From the following pay-off table state the optimum solution by the

following criteria.

State of nature
Acts
Eq E, Ej E,
A, 4 3 4 4
A, 3 4 2 4
A, 5 1 0 6
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$) WS (gud UHIGY yu(eHied] dladl 19 lsslel Yedeitis 0.57HA Y. 4

UU[® Asoitls 95% oll (sl 1L Llel.

The correlation coefficient obtained form 19 pairs randomly chosen from a
bivariate normal population is 0.57. Find 95% confidence limits for
population correlation coefficient.

Q.3 ) x2 WISl vl W] dsfl Hulel, GUALN osLid). 4
Define x? statistics. State its applications and limitations.

ol) 58, 64, 40, 70, 52, 76 ¥\ 60 kg. do¥el HUddl £E[lel el x WlUdIHL - 10
wld] edl. d o slRu2de1L 72, 81, 92, 78, 99 sl 58 kg A%l Hddl 6
eElallal edl y AUdHL w1l edl. sl x doget dlels 3 deld 8. d

eldl A1 d AU 9] 2 5% ol Alelsdlell setlsil GuA 53,

A group of 7 patients were treated with medicine x weighing 58, 64, 40,
70, 52, 76 and 60 kgs. second group of 6 patients from the same hospital
were treated with medicine y. Weighing 72, 81, 92, 78, 99 and 58 kgs. Do
you agree with the claim that medicine x decreases wight significantly ?
Use 5% level of significance.

$) 4 sIHER] 4 4all UR dIRLSdL S1H 52 . ul eHUled NS sIHelR S 6
Gallled A9 drqulHi WiHIALoll daqUlel quul <A Yoo .
SIHERNeAL S1 A d§ldd WA Aol dAstl dsldd dulddl Hi2 (AL
o Ye1 551l 52). 5% ofl Alelsdl =1l GUU2 53

A SHER
A B C D
1 44 38 47 36
2 46 40 52 43
3 34 36 44 32
4 43 38 46 33

4 workers are alternately working a 4 material. The defective items
produced by the workers are given below : To check the difference
between the work done by workers and difference between machine. Rise
analysis of variance. Use 5% level of significance.
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. Worker
Machine A 5 C D
1 44 38 47 36
2 46 40 52 43
3 34 36 44 32
4 43 38 46 33
WYql
OR

Q3 ¥ SUL AWML w15SL UL s wId & 2 AL U1l uHendl.
In which situation paired test is used ? Explain this test.

o) oA AN Hiledl A uHI Yu(eHiell dladl (deoledl wddlsed)
¢211A 8. vial [le2Lletl (AR HHLet 0] ASIY ?

(e18.21-1 20 16 26 27 23 22 -
(1621011 27 | 33 | 42 | 35 | 32 | 34 | 38

The above data shows observations of samples taken from two normal
population. Test the variance of samples are same.

Sample-1 20 16 26 27 23 22 -
Samples-1l 27 33 42 35 32 34 38

§) & et [[Ae2let Uegd gl culSdudletl W5 YHSHI idsell 1ALy
52 8. AHal «{|A Yo «fl Hilsdl Hoil B.

ANy sl ST (A1 Heyy flHd 54
X 70 30 20 120
y 80 50 20 150
54 150 80 40 270

2108002203050031 [7 of 11]



Two investigators study the income of a group of persons by the method of
sampling. The following results were obtained by them.

Investigator Poor Middle Class | Well to do Total
x 70 30 20 120

y 80 50 20 150
Total 150 80 40 270

AN uSlell BN 1] A sef] (Flerlel Uegd 2isiaue 53 2SI 2 1%

ofl Alelsdl «fl seilell Guudl 53U
Show that sampling technique of at least one of the investigators is
suspended. Use 1% level of significance.

Q4 ) YIW A1Uleset Wed 9f 2 dsj AALBLAS e £21ld).
What is Linear Programming ? Show the mathematical form of it.

o) oilAsf] AHRULA G54 wWIQusi] Tla 204l
300x, + 100x, > 2400
100x, + 100x, > 1600
200x; + 600x, > 4800
x; =0, x, > 00 ¥l
7 = 600x, + 400x, il YoiciH [SHd 204l
Solve the following problem using graphic method
300x; 4+ 100x, > 2400
100x; + 100x, > 1600
200x; + 600x, > 4800
x1=20,%,20
Using Z = 600x; + 400x, equation. Find minimum value.

) ol Asfl HilS] uell A(dUstl Riegidedl GUALIL 5T AY 62 o551 530,

(a = 0.6)
wfe HedH dUldr YoltiH dUldR
A 12 -5
B 10 2
C 5 1

Decide the best Act by Hurwicz’s rule for the following pay-off matrix
(e = 0.6)

2108002203050031 [8 of 11]



Act Maximum Pay-off Minimum Pay-off
A 12 -5
B 10 2
C 5 1
v{Yql
OR

Q4 ¥) dlsddeRell dHRUA UGS 215t G54 Haddls]l diadefl d
HHo¥1dl).

Explain Vogel’s method to find basic feasible solution for transportation
problem.

o) of|Asi] dleaicudsiRe{l YHRUL HIE Min(min-max) el Max(min-max) il
Jld UIR(61s 215U G3e Nnd) WA 56 dsel Wi 21H).

ALSIGel 5 Supply
D, D, D, D,
1 21 16 25 17 11
2 17 18 14 23 13
3 32 27 18 41 19
"ol 6 10 12 15 43

Obtain an initial basic feasible solution using Min (min-max) and Max
(min-max) method and find corresponding total transportation cost.

Water Centre Supply
house D, D, Ds D,
1 21 16 25 17 11
2 17 18 14 23 13
3 32 27 18 41 19
Demand 6 10 12 15 43
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) ol st W] ARLS5 HIR2 (Y (Sciefl xR ¥ G3e 20H).

Il W 0Ol A~N
O, OO W
O O O1O
Gl o~ Ol

m olO|lm >
OB~ W O| 0|

Find the optimum solution for the assignment problem with the following

cost matrix.
1 2 3 4 5
A 8 4 2 6 7
B 0 9 5 5 4
C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5

Q5 ) (o YIU[AY UL oll SlAEL A A§IAL I LIl
State the advantages and disadvantages of non-parametric and parametric
test.

of) Asil Ul wal (Adsle st sHis uleilell GulaL s3] “oiq [e2il
A s o yueHi] Adial 8.7 s uleisdls uleil 5.

x |82 (88|53 |75|78|86|64|54|55|75|64|70 |45 |64 |58 |65
y | 80|71 |46 |58 |60 | 72|38 60|48 |58 |60|50|30|70|55|60

Using sign test and Wilcoxen test, test the hypothesis that both the samples
are taken from the same population.

x | 82|88 |53 |75|78|86|64|54|55|75|64|70]|45 |64 |58 |65
y | 80|71 |46 |58 |60 | 72|38 60|48 |58 |60|50|30|70|55]|60

$) AHALG Wl WHHALG dlsaicdds el HHRUL YHwd).
Explain balanced and unbalanced transportation problem.
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Q5 )

o)

¥{ql
OR

A Yl yleiel 22 9f 2 Heurel U@l yuodl.
What is a non-parametric test ? Explain median test.

A Y[AdRi21el 10 (Gaiiefla) Hi2 uleil usgld elos salHl 4id]. )
o uletol B Y[oAd@2lell 11 (Arieflad) HI2 Ul elud scIML w1,
oo Yusil (Arieffadl gl {1 Yoyolell HISY ULH 2L,

A |70 | 68| 73 | 81|66 |5 | 62| 75| 83|48 | -
B |72 |67 |74 )|65|63 |77 |71 |60 | 76 | 61 | 64

Examination system is introduced for 10 students at A university. The
same method is also adopted for 11 students at B university. The marks
obtained by two groups are as below :

A |70 | 68 | 73|81 |66 |5 |62 | 75| 83|48 | -
B |72 |67 |74 |65 |63 | 77|71 |60 |76 | 61 | 64
“Performance of both the groups are equal” test the null hypothesis using
Mann-Whitney test.

§) A UMY yH(eHiel] dladl (el uell «flAefl Hilsdl HA . F-
AN S of] [5Hd 20le.
[cte2l | T
5¢ 9 11
ns? 326 66.16
The following data is obtained from the samples drawn from two normal
populations. Find out the value of F-statistics.
Sample I I
Size 9 11
ns? 326 66.16
**k*kkk
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