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Instructions for Candidates
1. Write your Roll No. on the top immediately eipt S ion paper.
2. Attempt all questions.

3. All parts of a question to be attempted together.

a

All questions carry equal marks.
5. Use of simple calculator is allowed.
6. Tables shall be provided on demand.

7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. (a) State the empirical relationship between mean, median and mode for

symmetrical and asymmetrical distributions. Under what circumstances median
is considered to be a better average than Arithmetic Mean? (3)

(b) You are given frequency distribution of wages (in 000 rupees) paid to the
workers in a factory as under :

Wages (in 000°%) | 20-28 | 28-36 | 36-44 | 44-52 | 52-60 | 60-68 | 68-76

No. of Workers 4 12 18 32 16 14 4

Calculate Mean Deviation about Median. (6)

(c) A car manufacturing company facing a dispute with labour decided to make
changes in compensation policies after deliberation with the labour union.
The following table exhibits information before and after settlement:

Before dispute After dispute
No. of workers 2000 : 1900
Mean wages 650 700
Median Wages 680 . 650
Standard Deviation 50 40

You are required to compare the position before and after the dispute
settlement in terms of :

(1) Total Wages,

(1) Modal Wages,

(iii) Coefficient of variation,
(iv) Skewness, and

(v) Also comment on whether employees got benefits out of this settlement
or not. 9)



872 3
OR

(d) A toy manufacturing firm recorded the daily production data for two machines
over a period of ten days, as shown below :

Day bl o2 L 3 ) 4:1'8 1 68 1.2 8.1 9 13
MachineA | 70 | 64 | 72 | 61 | 65 | 79 | 65 | 73 | 64 | 67
MachineB | 68 | 62 | 64 | 68 | 70 | 71 | 63 | 70 | 60 | &4

() You are required to calculate and comment on Mean and Standard
Deviation. .

(i) Which machine manufactures toys more consistently?

(i) How will the statistics change if all the observations of Machine A are
decreased by 10, and all the observations of Machine B are increased
by 30? Show the revised results. %) :

(¢) A survey provides data on the monthly income (in thousand rupees) of
consumers as follows :

Monthly Income (000 ) 40-42 | 43-45| 46-48 | 49-51 | 52-54
Number of Consumers 32 22 31 44 21

You are required to calculate the following statistical measures :
() First four moments about the mean.
(i) Moment coefficient of skewness.

(i) Moment coefficient of kurtosis. (9)

2. (a) Aninvestor uses either mutual funds or stocks to manage his portfolio. The
probability of his investment losing value if he invests in mutual funds is 0.1 :
and the probability of his investment losing value if he invests in stocks is
0.2. What is the probability that his investment lost value? (4)

PO,
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(b)

(c)

(d)

(e)

®

4

A company produces electrical components utilizing three non-overlapping
work shifts. It is observed that 50%, 30%, and 20% of the components are
produced during shifts 1, 2, and 3, respectively. Furthermore, 6%, 10%, and
8% of the components produced in shifts 1, 2, and 3, respectively, are
defective. Determine:

(i) What percentage of all components is defective?

(i) Given that a defective component is found, what is the probability that
it was produced in shift 3? (5)

A company receives 80% of its shipments from its supplier without any
damage. The quality control inspector examines 16 shipments from this
supplier. Determine the average number (mean) and the standard deviation
of shipments that arrive undamaged. (4)

A manufacturing plant experiences an average of two equipment failures per
week. What is the probability of:

(i) exactly three equipment failures in a given week,
(i) two or more equipment failures in a given week,
(ii) no equipment failures in a given week?

[Given: e? = 0.1353] (5)
OR

A salesman makes a sale on an average of 60% of the total customers he
contacts. If 4 customers are contacted on a particular day, what is the
probability that:

(1) he makes sales to exactly 2 customers,

(i) he could sell to at least one customer. (6)

Two financial analysts, A and B, are given a complex financial problem to
solve. The probabilities that A and B will solve the problem correctly are 0.5
and 0.3, respectively. What is the probability that both analysts will solve
the problem correctly? (6)
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(2) A contractor has two potential contracts: an electrification contract and a

plumbing contract. The probability that the contractor will get the electrification

contract is -E The probability that the contractor will not get the plumbing
contract is g. The probability that the contractor will get at least one of the

yoo Y et i ;
contracts is . Find the probability that the contractor will get both contracts.

(6)

3. (a) A company engaged in the installation of water purifiers, is evaluating the
relationship between employee performance and customer satisfaction in its
sales department. The performance scores and consumer satisfaction scores

for 10 sales representatives are given below :

Sales Performance Customer
Representatives Scores Satisfaction Scores
A ' 45 42
B 48 46
& 40 38
D 42 45
E 38 40
F 46 44
G 4] 38
H 30 34
| 36 35
J 42 4]

Using Spearman’s Rank Correlation Coefficient, determine if there is a
significant correlation between employee performance scores and customer

satisfaction scores. Interpret the result. 9)

o
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(b) Two regression lines showing relationship between Output (Y) and Labour
Hours (X) is as follows :

2Y -X-50=0and 3Y -2X -10=0
You are required to calculate the following :
(i) The mean values of output and labour hours.
(ii) Coefficient of correlation between output and labour hours.

(iti) The standard error of estimate for labour hours on output if variance
of output is 4. ) 9)

OR

(c) XYZ Ltd. wants to understand the relationship between its sales performance
and employee incentives. The HR of the firm collects data from the last 9
months on the total sales (in thousands of rupees) made by sales
representatives and the total employee incentives (in thousands of rupees)
which are given below :

Incentive (000 ) 14 19 £924 1 28 260 2 15 1.20 | -19

Sales (00000 T) 31 36 {48 | 37.1 50 | 45 | 33 | 41 | 39

You are required to :
(i) Compute the coefficient of correlation and the regression coefficients.
(i) Determine the regression equations.
(i) What will be the value of Sales if the incentive is ¥30,000?

(iv) Determine the standard errors of estimate for incentive on sales and
for sales on incentive. (14)

(d) “Regression analysis is used to find the cause-and-effect relationships whereas
correlation indicates the possibility of association between two variables.”
Do you agree? Explain with relevant examples. (4)
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(a)

(b)

7

A company collected the sales data over seven years from 2017 to 2023
from the sales department which is given below :

Year 2017 2018 2019 2020 2021 2022 2023

Sales (T crores) 80 90 92 83 94 99 92

You are required to :
(i) Fit a straight-line trend using the method of least square.
(i) Compute the trend values for the years 2017 through 2023.
(iii) What is the monthly change in sales?

(iv) Shift the origin to 2023. 9)

With which component of a time series would you mainly associate each of
the following?

(i) Lockout in a factory, delaying production for 15 days
(i) Sales of a textile firm during Deepawali
(iii) Fall in death rate due to advances in science &
(iv) A period of prosperity

(v) A need for increased wheat production due to constant increase in
population ' ' (5)

The coefficient of rank correlation of the return and risk of 10 securities was
found to be 0.2. It was later discovered that the difference in ranks in return
and risk for one security was wrongly taken as 9 instead of 7. Find the
correct value of the coefficient of rank correlation. 4)

OR

(d) The production of commodities during 2017-2023 is given below :

Year | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Production
('000 tonnes) 10 12 13 15 18 20

P10



872

(e)

®

(a)

(b)

You are required to :
(i) Fit a second-degree parabolic trend.
(i) Compute the trend values for the years 2018 through 2023.
(i) Predict the production for the year 2026. 9)

The linear trend of sales a company is ¥1300000 in 2023, and it rises by
¥32500 per year.

You are required to :
(i) Determine the trend equation.

(i) Convert the annual trend into a monthly trend. (5)

State the properties of regression coefficients. Also, explain the computation
of correlation coefficients from regression coefficients with the help of an
example. (4)

You are provided with the following data on the yearly consumption in a
household for the current year (2023) and base year (2022).

2022 2023
S— Quantity Price Quantity Price
Wheat (Kg) 180 20 190 24
Rice (Kg) 50 35 54 40
Pulses (Kg) - 50 60 53 75
Edible Oil (Liters) 20 80 . 85
Sugar (Kg) 40 45 45 48
Cooking Gas (Kg) 50 33 56 36
Clothing (Meters) 60 90 70 9%

Compute the cost of living Index number using Laspeyres’, Paasche’s and
Fisher’s methods. 9)

The lifetime of a certain kind of water heater has a mean life of 400 hours
and a standard deviation of 45 hours. Assuming the distribution of lifetime
to be normal, find :

(i) percentage of water heaters with a lifetime greater than 470 hours,

(ii) percentage of water heaters with a lifetime between 385 and 415,
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(c)

(d)

(e)

9
(iii) the minimum life of the best 10% of water heaters.

[Given: Table Values of area for Z = 1.56 is 0.4406, Z= 0.33 is 0.1293,
Z=1.29 is 0.4015] (9)

OR

The cost-of-living index uses the following weights for a given basket
comprising five commodities :

Food 30, Rent 15, Clothing 10, Fuel 20, Miscellaneous 25. During the
period 2018-2023, the cost-of-living index rises from 100 to 205. Over the
same period, the percentage rise in prices was:

Rent 50, Clothing 160, Fuel 85 and Miscellaneous 180. What is the
percentage change in the price of Food? 9

A restaurant receives online reviews with ratings following a normal distribution
with an average score of 4 stars (out of 5) and a standard deviation of 0.5
stars. What percentage of customers give ratings above 3.5 stars?

[Given : Table Values of area for Z = 0.5 is 0.1915, Z=1 is 0.3413]

(5)
Explain the properties of normal distribution. Discuss conditions under which
a Poisson Distribution tends to be Normal Distribution. (4)

(%) wwfE sk st e & fg e, wiftae 3k agas & 99 FPae gay

FaTEe| T aRRuRE ¥ wftae Ay FE0EE WA A e Shad AT AT 27

(3)
(ﬁ)ma%wmﬁﬁaﬁaﬁﬁﬁqaﬁmﬁammmﬁﬁmm(ooom#)
forar fear w2
'qﬁ'{&(()()()'?ﬁ) 20-28 | 28-36 | 36-44 | 44-52 | 52-60 | 60-68 | 68-76
sfa=t £ dear 4 12 18 32 16 14 4
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(1) st & W Er &1 9w o @ TE SR AR S T st 99 @ 9y
e - foerst & are gawaen A ¥ weere S @ Baen fFn TR & 7w
Foew | Tee 3R 9 & e weltie T B

e & v A ¥ae
sSR! €T HJegT 2000 1900
ATET AAGL 650 700
AT W dY 680 650
7T e 50 40
e FufeE 2 & s e Fuem @ s #R T &t Rufy = goen @R
(i) = s,
(ii) Hser 7orgq,
(iii) fwrem = Tqum,
(iv) ﬁR@T‘FI", 4

(v) 59 ww@id @ Faial o @ fier @ 98, 38 W R Rt S
(9)
a1

(%) oo Reeltr Fatfor oot 3 2@ R &t oty & & Wil & v Seame o1 A Reapté
foman, S fon At fewamar w2

o 1121 3 F4] 546 - 951lst9tim

LRy 70 | 64 | 72 | 61 | 65 | 79 | 65 | 73 | 64 | 67

wofrg ot 68 | 62 | 64 | 68 | 70 | 71 | 63 | 70 | 60 | 64

(i) 3R WeA vF A e @ AT F w9 3G W RO wor 3% e
F TR 2

(ii) P-4 7o Rl ffor siftren geaTeen @ o 27

(i) R #MT A = @ Jeon ¥ 10 AN TN W A TW T TWT B D
Yerol ¥ 30 9 gfe FR & WY A wiera ¥ war aRad 2w wRfRe Remm
FatgA (9)

(F) v wdeor § IuEaa O AT 9 (TR T ¥) B HE: 39 IR R 0 ¥
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e 31T (000 3) 40-42 | 43-45 | 46-48 | 49-51 52-54

IYAIHTAE T HEAT 32 22 31 44 21
Fue! Ffafag wifedia Iual &t o e BT
(i) ¥rem & IR R 999 AR
(i) s = sl e
(iii) TR =1 et ToTieh (9)

2. (%) v Favew oo awiferl @ wEiE wey @ fore ar W WY we O wiw @
ITANT AT B AT A A He X AW e 2 R I Faw D www A w0 o
&t wE 0.1 2, 3R Al 9 wiw ¥ Faw wwa @ @ Sed Ry @ 1w d o am
Y EE 0.2 31 I9S W @ o ¥ TR JW 9 gwae = 27 (4)

(@) v Fot A I - e w1 Rl @ Iwan wee g gewt @ Sara et
21 78 @ i 2 & 50%, 30% 3N 20% wew wom: e 1, 2 3R 3 B IRW
Jeqifed B1d ¥ @S Femar, e 1, 2 3R 3 ¥ Ienie wew! ¥ A wAEw: 6%, 10%
R 8% 2wt ¥ FuiRe i

(i) =¥ wet = e wfoee dwget 272
(i) @& foar wan 2 o ve Auqel wew ran S 2, s9e o midear € R gae
Jeare firee 3 & gam an? (5)

(1) v wUR H A AR & 80% e [ R e & W B1q 8 orEn
o e @ afded ¥ 16 R & a wwa ?) e R qeew @
g A e 9t Aea gem () AR aee ffeee FuiRa @it (4)

(7) ven fafamior o= & wfey wams SiEa @ SUeoT @UE B 81 SHe SHIaHT I 8

(i) et R v v ¥ e A Iuaor Awean,

(ii) T wre & @ @1 St IJuEw @ B,

(iii) TFd v o I Iueor @Ow A g ?
[Given: e2=0.1353] (5)

PT.O,
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(¥) v oG U €I Y Y HA WER A 8 AEaT 60% @ S Fwan 21 afe
o faw 27 4 ueat | |uet fosan wian 2, o S9eh o 9WiEe B

(i) 98 S 2 uwal At e w2,
(i) 98 =% & &N UE WeE 9 qal A1l (6)
(=) 2 fa<ig fawmal, A 3R B &l 361 o & folg & Wiew fawig o & 7 2
A 3 B R R FI Wl 2N ¥ B HA ahl aWEaEN wEI 0.5 3R 0.3 T
T B R 3 faveiue aeen @ w8 2T | g itoed 7 (6)
() Ue SRR B UM A GAIET FHEY B U Fagaiow IEY R UE wiea e
3FeR F Fgdiawo smEy fem it qwe 2 %t%@maﬁmﬁﬁwﬁqﬁﬁaﬁ
aﬁaﬁm%%n%&%maﬁm%mw mﬁaﬂﬁmm%glé%maﬁ
I FEy e i wEr T Sl (6)

3. (%) 9 QUERR T Al U w0 faeht v ¥ staial & wede SR e
dqite & @ gaE & e F @ 3110 e afeflRE @ wedw =R ek

it we R A g E
| e | meweme
A 45 42
B 48 46
C 40 38
i) 42 45
E 38 40
F 46 44
G 4] 38
H 30 34
I 36 35
J 42 41

wWodT & I Fegay NS & I9AN e, eiRa Fife & w =l geee
TR AR UEE ddfte TR & 99 T Aecaqyl geday 21 TR @t e i

(9)
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(@) sseqe (Y) 3R s W (X) & 49 day Ram et @ wfowne W@y 58 TR
¥:
2Y - X -50=03AR3Y -2X-10=0
Fuen fefofas &t e e B
(i) SEmeR SR v HA @ s W
(i) e 3R %W Ul & §a geasy AN
(i) af? 3MSeqe @ famwor 4 B, A AIeYe W 5 =S & FFA & AAS A
a1 B ? (9)
at

() XYZ fofee v e wedie i el Mearss & i e o 9eET diEd 8l
W & IR fod o w8 ¥ e vl s 9 v e 5 (som T H)
AR o FAAY WA (FAR T H) W 3T OFHA &l B ol A fov M E

NETET('0007) | 14 | 19 [ 24 | 21 | 26 | 22 | 15 | 20 | 19
&t (00000 7) 31 | 36 | 48 | 37 | 50 | 45 | 33 | 41 | 39

HIF TE FAT AT 2

(i) weEsy TTE IR AR UIE & OTOET i

(ii) Wi we FreiRe S

(i) afe WeaTE= il 230,000 B & ot &1 ew w0 AN Y

(iv) ot W Wreame SR Hreae W fast & fore s =t e gqfear s o

g (14)

(9) “wfermE fageraor ot ITERT HRT- 3R - e wae i @e @ fore fRar i 2
TafE gEaay o T @ o5 GaY @ EHIEAT TR AT 217 9T A9 989 8 ¢
AR IS @ Ay awEEd : (4)

4. (%) v o Reht favm & 2017 & 2023 9 w9 @ @ f 3T v e & AR
foan wran 2 -

Tf 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Rft@FE Y | 80 90 92 83 94 99 92

P.T.0.
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HYE TE T AEEF B

(i) e =it faftr &1 Swam e v A Y vt fee S
(ii) o 2017 & 2023 FF B T Tea & AT HAQI
(iii) forht ¥ wférer afRtade @ 27

(iv) %= f8g =t 2023 W wFTERa Sifswl (9)

(@) fefofas % & 9w ot A7 o oY gEd @ 6 wew 3 dag i ?
(i) o= FrEm & aenEd, 15 @A 9@ Ides ¥ 2Q
(ii) Sroraelt B AT T FHIST T A A
(iii) o & Wil & R g W A fwae
(iv) w9fe =1 ==
(v) smEeEm ¥ PR gfe & =ror 35 Iaaes ¥ gfe ot smawsa (5)
(T) 10 el & wlawe s Sifew @ Yo wwEEy 1 U 0.2 9T AN 9 A g

wen & v afofar & wfowe iR SR ¥ 3 o1 SR e ¥ 7 D o 9 9
forn T ami ¥ wEEay @ qUiE F EA A AR FRQ (4)

q1

(9) 2017-2023 & T TEGHA H IeareA A oy W 2

T 2018 | 2019 | 2020 | 2021 | 2022 | 2023
'aaruzu 10 12 93 15 18 20
('000 )

YA T8 FHET ACHEF 2

(i) fatia R waele wafa fhe Hifsw
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5.

15

(ii) af 2018 ¥ 2023 TF & WA A & AT B
(iil) o 2026 & forw Iwrew &t wiasgarh FHifvw)

(9)

() FFd woe & Rt o Waw T 2023 F 1300000 2, AR FE Wi a9 232500

Tear B

FTH TE FE AT ¢

(i) wafer T freiRe R
(i) e g e wgfer ¥ we

()

(=) WA TUE B TR TAIET A g, WREE O ¥ EsEay O St 0
I TR JeTET N GRS § EHAET

(4)

(%) et o a§ (2023) AR FUR a9 (2022) F foY vE W # Affd @@ W

feferfeaa 21 W fmar T 21
2022 2023
)i grar | #Fma | AT Fe
g (Fmm) 180 20 190 24
=T+ () 50 35 54 40
HENED) 50 60 53 75
qr AT (AT H) 20 80 22 85
i+t (FRm) 40 45 45 48
s i () 50 33 56 36
T (e ) 60 90 70 96

aigd, a3 R & Rt @ Sudnt e Sie- A ane gueiE @

TOAT HIWTI

(9)

(@) v fAfiaa yoR @ diex $ict o aasTe 400 9¢ & A¥T WiaT AR 45 °9S

W e 21 Sieee @ faaer &t aFee wFe gY, F9 i
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(%)

(¥)

16
(i) 470 W2 & ftrw SawaTe Aot afex #ed &1 wfaw,

(i) 385 3K 415 & Q5 o= T 3rex Ay T WA,
(iii) FaFer 10: T Bied 1 “gFaH Sia

[f3ar amar 8 z-*lsééa‘f?-rwﬁma;rmu'?fmomm% Z =033 = 01293
2, Z = 129 = 0.4015 2] | (9)

SIE - A9 AR gl T Fega aren v i ded @ R Refafa s
1 IYART HEm 2

I 30, faRTaT 15, TR 10, e 20, R 25. 2018 - 2023 T AR B N,
SiEA - I ARTT Goier 100 § 9o 205 B TN T @t ¥, e ¥ wieea
e 49

ferman so, =98 160, Su 85 AR fafdw 180, mwﬁaﬁmﬁmm
w7 87 (9)

T WERe ol ST waer weT B 2, s e e @ seer W @
Wt 8, R siea @R 4 ®R (5 ¥ /) 3k w9 Raeaw 0.5 ©R o 31 ey
wiwE AEE 3.5 WR A st Wew 3] &7

[feen v & : Wwlt Z = 0.5 @ R d=awa & W= 01915 2, Z = 1 B BT 0.3413
2] (s)

mm%@ﬁmmaw@%wﬁﬁmmmw
T am= faeeor & S #1) (4)

(30,000)



