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(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 ofwages (in 000 rupees) paid to the

workers in a factory as under :

Wages (in 00o' O z0-28 28-36 36-44 44-52 52-@ 60-68 68-?6

No. of Worken 1 t2 l8 32 l6 t4 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:

Befort dispute After dispuE

No. of workers 2000 1900

Mean wages 650 700

Median Wages 680 650

Standard Deviation 40

You are required to compare the position before and after the dispute

settlement in terms of :

(i) Total Wages,

(ii) Modal Wages,

(iii) Coefficient of variation,

(iv) Skewness, and

(v) Also comment on whether employees got benefits out of this settlement

or not. (9)
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OR

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

Day I 2 J 4 5 6 7 8 9 l0
Machine A 70 64 72 6l 65 79 55 u 6t

Machine B 68 62 (/1 68 70 7t 63 70 60 64

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

(ii) Which machine manufactures toys more consistently?

(iii) 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. (9)

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

Monthly Income (fi)0 {) 40-42 43-45 46-4E 49-51 52-54

Number of Consumers 32 22 41 2t

You are required to calculate the following statistical measures :

(i) First four moments about the mean.

(ii) Monent coefficient of skewness.

(iii) Moment coefficient of kurtosis. (e)

(a) An investor 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.l,
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)

2
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(b) A company produces electrical components utilizing three non-overlapping

work shifts. It is observed that 50%, 30%, and 20%o of the components are

produced during shifts l, 2, ar,d 3, respectively. Furthermore, 60/o, lDoh, and

8% of-the components produced in shifts l, 2, and 3, respectively, are

defective. Determine:

(i) What percentage of all components is defective?

(ii) Given that a defective component is found, what is the probability that

it was produced in shift 3? (5)

(c) 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)

(d) 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,

(ii) two or more equipment failures in a given week,

(ii) no equipment failures in a given week?

[Given: e :: 0.1353] (5)

OR

(e) 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:

(i) he makes sales to exactly 2 customers,

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

(0 Tu'o 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 aralysts will solve

the problem correctly? (6)
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(g) A contractor has two potential contracts: an electrification contract and a

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

contract is 9. The probability that the contractor will not get the plumbing

contract is f. fle probability that the contractor will get at least one of the

contracts is |. Eina the probability that the contractor will get both contracts.

(6)

(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 l0 sales representatives are given below :

Soles
Repraentativa

Performance
Scores

Castomer
Saisfadion Scores

A 42

48 +t)

C 40 38

D 42 45

E 38 40

F 46 44

G 41. 38

H 30 34

I 36 35

J 42 4l

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)

P.T.O.
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(b) Two regression lines showing relationship between Output (Y) and Labour
Hours (X) is as follows :

2Y - X- 50 = 0 and 3Y - 2X - l0 = 0

You are required to calculate the following :

(i) The mean values ofoutput and labour hours.

(ii) Coefficient of correlation between output and labour hours.

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

OR

(c) XYZ Ltd. wants to understand the relationship between its sales performance

and employee incentives. The HR ofthe firm collects data from the last 9
months on the total .sales (in thousands of rupees) made by sales

iepresentatives and the total employee incentives (in thousands ofrupees)
which are given below :

Incentive ('000 O l4 l9 24 21 26 22 t5 zo l9

Sales (00t)0O t) 31 36 ,18 31 50 45 33 +l 39

You are required to :

(i) Compute the coefficient of correlation ahd the regression coeffrcients.

(ii) Determine the regression equations.

(iii) 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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4. (a) 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 Ct crorcs) 80 90 92 83 94 99 92

You are required to :

(i) Fit a straightJine tr'end using the method of least square.

(ii) Compute .the trend values for the years 2017 throtgh 2023 '

(iii) What is the monthly change in sales?

(iv) Shift the origin to2023. (e)

(b) 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

(ii) 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)

(c) 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
Cmobnm{L

t2 13 15 l8 20

P.T.O.
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You are required to :

(i) Fit a second-degree parabolic trend.

(ii) Compute the trend values for the years 2018 through 2023.

(ii) Predict the production for the year 2026. (9)

(e) The linear trend of sales a company is t1300000 in 2023, and it rises by
t32500 per year.

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

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

(0 State the properties ofregression coefficients. Also, explain the computation
of correlation coefficients from regression coefficients with the help ofan
example. @)

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

Clothing (Meters) 60 90 70 96

Compute the cost of living Index number using Laspeyres,, paasche,s and

(e)Fisher's methods.

(b) The lifetime of a certain kind of water heater has a mean life of 400 hours
and a standard deviation of45 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 3g5 and 415,

2022 2023Conufidty
Quoitt$ Price Quanlity

Wheat (Kg) t80 20 190 ?4

Rice (Kg) 50 35 54 40

Pulses (Kg) 50 75

Edible Oil (Uters) zo

60

EO

53

22 85

Sugar (Kg) 40 45 45 48

Cooking Gas (Kg) 50 JJ 56 36

I
I hte
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(iii) the minimum life of the best l0% of water heaters.

lGiven: Table Values of area for Z: 1.56 is 0.4406, Z= 0.33 is 0.1293,

Z= 1.29 is 0.40151 (9)

OR

(c) 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 150, Fuel 85 and Miscellaneous 180. What is the

percentage change in the price ofFood? (9)

(d) A restaurant receives online reviews with ratings following a normal distribution

with an average score of4 stars (out of5) and a standard deviation of 0.5

stars. What percentage of customers give ratings above 3.5 stars?

lGiven: Table Values of area for Z = 0.5 is 0.1915, Z= I is 0.34131
(5)

(e) Explain the properties of normal distribution. Discuss conditions under which

a Poisson Distribution tends to be Normal Distribution' (4)

(a) mRa sti imqfrdffi*frrscra,rt&or uttegem*fu ir{T{tr{{Eir
c-dqsr fr-{ cRRtR& n cID{6r d sffirfrq qrq t trfi flt{-d tr{I firdr l?

(s)

(q) slc6]Re'crrlil++ qHc}frcil+qr&+ffi6r illfukctur (ooo wtd)
ftqt5{R frqr rrqt *:

cq(A (ooo' r +) 20-28 28-36 36-44 44-52 52-64 60-68 68-76

{ffiff{qr .1 12 l8 32 l6 l4 .l

(o )

l.

cr&fi + uta crga ft-{tr{ * rrsrfl dfrqt

P.T.O
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(T) ryfr+1 * cM Bqra ifir qFHr 6( r& \,fi.qn ffir ffi + Eko fr * qM

fun-M * qrq gunur *Rrir- t q-firs 6'd fir *sar ftinr *i A r{ ilRlar
ffq-crr+ cre ft qrE d qrr+rft rqfffil q'{fr t,

fr{r<+T{e R<r<*fls
qffiiff{qr 2000 1900

vnvrult 650 7tN

qrel-drrw*t 680 650

qrqsfrqq;r 50 40

flrct irtkd * fr. inq ft-{re ffq-d"t T6i i{tr srE d ffi d ginr Sfrr:
(i) Aa $a-qt,

(ii)mrdqffS,
(iii) fu;rm ol {urro.,
(iv) ftcdrq-{, ${
(v) rt tr*}t + o,,ffid ol arq fi-m qr;r&, s( cr $ tqfi qxfusr

(e)

zll

(q) c6 ffi{r ffir tn$ i w ffi fr iffitu fr a qifr+ * ttu serc+ tcr d frfri.S

Rqr, ifi fr *i ft€rq'r rrqT *:

lC.j I 2 3 4 5 6 7 8 9 l0

qefr{g 70 u 72 65 79 65 73 64 67

c$qff' 68 62 64 63 70 60 u
(l) amt rw W rn;ra B={im * qrr<r qd nqt c:s Tr P.qot 6r} fr iltelr

d urfril
(ii) ot<-S qfr{ ffi+ cr ffvr sEc' g€rmdr t al& t?
(iii) nR litt e * mft ierqi t ro * qff 6( ff urs ilr qdts* g * eff

isuil- t so fr gtr tnt fi ur a] cfrrd + Rr cRrdT rtn ? dfrGla qfurm
qffir (c)

(s) rm <taur fr sq+ffiS d qrfuo, un (rqn uri i ) * ffi w rrn frs w i,

Iu,
I

l* ;f;



872

2.

11

qrRsam(ooog 40-42 43-45 46-48 49-51 52- 54

sqqtrrq}fr{wr 32 22 3l 44 21

srr+ ffifud qMq scrq) + {wqr Er* +.ft:
(i) rra * vrt *t rm an uql
(l) fton--ror st$ {uno'
(it) c"dfur ffi ur{ot npna. (c)

(e,) ce- fr+no, sc+ frffiRre d yftd tt+ + frs qr tr "(tffi qtu qr dc' 6r
scfr{ 6rdl * r qp qE qgirfr rhc t frtsr 6rdr * fr sct Rfu * te d o.fr irr*
6 m{q-{r o.r t, Bfu sR q6 rdo i Rfu qrar + + B6+ ftfu + gu t mft ar*
* qlilT{r o.z ir sr& ntn * Xiq i q* ar+ d rrlilT{r ffi l? (a )

(e ) rm or* fi r ik - aHfrrr 614 ff rm ff gq+rr 6'{+ frgn a-ed 6r r.iqrfi 6r&
tr m tm rrqr * fu so%o, 3oo/o qk zox yetn' irrpr: fu t, z ult s * rt{rq
;:rdclFd A+ tr s{+ trflqr, Rnr r, z att s + lrflFd qeil- i t rqn: 6vo, roo/o

ak e",," alqrt Sr fttfRa dfrq:

(i) rS u-d ot fra-<r ftm art$ f i
(ii) zra Rm rrnr t fr vq- qlqT,t TdIfi qrcn Grdr *, Effiff wr yrfuar * fr Wmr

vareqfte s d gar w? (s)

(u ) v+ er* d sc+ 3r1ffi t so "2" ffic R-<r ffi 1q'<rt * nw'&t t r go6s1

fudq frtlra E{ rr{f{6-dt t rs ffia 6 urq qmr *r R-<r ffi 1o,m *
qE* sre ffic dt fl}ffi Ter (ils) ft qr+o frqrr Mfu dfrsr (a )

(s) m Effir qrm t rR {<16 qtffi{ i 3Tt,{ur utn *il Sr Esd inrfl qqr } :

(i) ffi Rs ,rs rrwm i &t, fr ocslsr ffi,
(ii) Eff r<m { i qr ilfuo'Btre.lsr urn t*{,
(iii) ffi rrare t *{ gmlor lrtr a& gar?

[Given: ea:0.1353] (S)

qT

P.T.O.
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(s) c-*. tffi+{ E{q+qH frs.rs Em urdei- n t d{d-{ ooz d ftfr c,rtr ir qR

ffi ms frT 4 qrrd t M frcr urer *, * E{* Hr rrn+<r I 
'

(r)m&ozurr+1*ffio'w*,
(r) aa ct i ct vfi urro +1 fu q6'il e{rr (o)

(q) * ffiq ffi, e *t s d ao qd * fts ce- sEfi ffiq qqrql ff rr€ ir
e *t s Ero q.r€r d T& arr + ra c'S * mfle-{rE !6rFr: o.s Sr o.s *r wr
trrrd{ * fr aif frrAso rr+at * rrfr d{ t * 6qi? (o)

(o) v*. *cn * qrs i srflkd irjqtr f,: v+, ffimor qeu ak tc, ffirt qcur

a*er d frgfi-o,lur lrdEtl M* cqn-{r t lt 8t-{R d ffirr r{EE i* ffi
fr r{r+<r * ir a+en d q'c t c.t vo qcu ffi fr erflT{r f ir B+cn *
++- rgu ffi fr <qn-* am !fffrsr (o)

(a,,) arzr qtrrat rrn* qr& \1*' 6k+ oq+ A* EqFr i o{qrRfr + v-{ft sllt urim

€-Efu + e{ ffi}'6r Tiqro.im rfi *r ro ft-fi sRfrftrA * v-fittr+t *t
Bq+ffir{gfudt fti frs rrs*,

tufr
vfrfrtu

cd?frfr|t rWtig@Ok

45 42

B 48 46

C 40 38

D 42 45

E 38 .10

F 46 44

G 4l l8

H 30 3.1

I 36 35

J 42 41

ffi{ + t6 rrr{qq Usn-6 ql 3q+rr o..t*, ftrrR( dfrg fr Hr 6$ilt y-cd{

ett *t urro rgBr dr + A-q +€ rrrd$ mrctr *r qpqm 6 qr@I dfrsr
(s)

I
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(c) ureega (Y) ft ec st (x) + &q ciiti M srfr a vfurqrM E( irtfiR

*,
2Y - X- 50 = 0 qt{ :v - 2X - 10 : 0

arq-d ffikd d rpr+ cr* *ft:
(i) ll-dr{ut( {qqA* ftaa.a.
(ii) u+na ah cffi qa * fu rrrss 1utrt,r

(iii) qE firreSe 6r fu{ior a *, a} ur.sege qt *c qa * sqr6 6l qtqqt ?E
wr*ih? (c)

qT

(T) xyz frfras ilc+ fr'ff Jre{tr *{ E{qtt iiqrdr{ + +{ Tdtr * srrqr qr6fl tr
v'{ or w*m ft-er} c {ffi * ftS {RRBrm- anr fr rr{ 3g-o Rff (e-qft w} i)
a1r qa o$ort r}flE? (E-drt wt d) w izt v6-{ qrm i d *t frs w +,

frsr{<t'ooo rl l.l t9 ?4 21, 26 2? l5 20 l9

Rrft( 'ooooo t) 3I 36 48 3',1 50 .15 33 41 39

qtqdc6ctffi grqr{r6'l:

(i) qa{str {ular uh nfrnq-{ npro. q1 rp6 dfuvt
(ii) ffirrrtvffmw R:fRr dFusr

(iii) qE *srfirfrr tso,ooo t * ft-ff 6T ts flI *qr?
(iv) ffi rn frrurr;r sk +€rrr yr fi-ff * ftq rnffi * arffi ZEA 6I Mrq

dfrsr (ta)

(u) "xftrrar ffiwr qr sc+{ qr<q- *t-nqrs te*- 61 ffi + fts ftqI BIdr i
vEB- T6{rstr A qt + ft{ q.ff S qr{s{r d SH q-mr * t' wr mq rrrro i ?

yrffira. Tdred t uq qrsrEil (a )

4 (o) vo orr* + ft-ff Eqrrr + zorz * zozg <-o srfr sqT 6T frfr ta v+a fr'q * *i

Tf ?ot7 20r8 2019 2o2o 2021 )n? ? 2023

ftfrc+'tstcq) 80 90 92 94 oo

ftqr rrqt *,

P.T,O.
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ilqq+mqiril flrE{{r6'*:

(i) ;g+tr e{ R& or sc+rr a,rt vo- frrt t€r nEH fra dfrcr

(ii) a{ zorz t zozs r-o + wrrta} d:rqil dfrqr

(iii) ft-ff i qrR-+' cfra-{q Hr *?

(ir) W R'S e+ zozs rrt tvnroRil dfrsr (c)

fe) ffifta 11 y-&o d eim gwr, rt+ ge-ar * ft's tr.o' + tr€ *M?
(i) vo o,rurtt <rarefi, rs H ro'cerfi+ tt
(ii) ffi * <ttrrle- aq-sr u,'{ 6 ft-ff

(u) ft-am n y.rR * 61rar Tq er { fur+c

(t) rfi cr cm

(v) s{ffqr i frrfi Ek * qnqr tiuera{ fi fr unw-*-cr (s)

(rt) to vfu1ke) + cRqra ft *kr + tt. rrrtetr q'r {un*, 0.2 rrrqr rqn crE i ydr

qat fr, q+ cRiiR + yfrq,-d *r Elk{n-16. an srm rra'ftt z * c-q[q c qFr

ft+ rrqr qtr tq qresE + {qm qr r& qrr arr dfrgr (a )

q,'f 201 8 2019 2020 2021 2022 2023

gen?Fr

('000ro t2 ll l5 20

grrd q6 qr6l tte{rrt6 i:
(r) Bftq Efr vc+ofre' ffi ft'r dfrer

qI

(u) zotz-zozs * ftrt str* m lrqrrq fti ftin rrqr I :

l0 l8
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(ii) a{ zora t zozs a-*, + n?fr 1n} d rrsnr dftqt

(iii) <'i zoza * frs yf,rfir * ql?qqlot dfrsr (c)

(u) ffi effi fr Rdt qir tko. ErFr2o2s t asooooo *, *t c6 cfr sf tgzsoo

qaar lr
alcdquqrqT i[rEsff*:

(i) ygft n**,wr fiffin dFdsr

(l) afrm4Rc]qlkoNgh{cctt (s)

(v) ftrrr* num + $rqf <ffiqt qtq ff, xRrIT{ nult6' t T6{sq nuti6. d wnr
q) ca. irqrr{E d qsrqm t <qsrEsr (a)

(c,) urq-o1 arqe{ (zozs) *t snm ef (zozz) * frs !-+. qt i srffi6 ttIRT 'rt
ffifua ta rqr< frqr rrqr tr

raffir<ty 60 90 /(, 96

drshrd, cr+ ft fr{R fr frDrrit- qr sc+.r o'rd fi-++-qrq-tama qr+rr fr
rtom dtuqr (c)

(re) roffRuamn+drt+drqil+fic,ril aoo qtqr *{-d*fi*t as s}e,r
qrro fr*r;r il d-more + ft-fiur d qrqtq qtq+ Es, arc dftg:

E

2022 2023

cnT Aw qqr #Td
qn

21180 20 190Qiftur)
50 35 54 40qr+cGrrr)

53 75srt tftrrl 50 60

20 80 22 85er€Itqtfr--($
45 45 48+fr1frmy 40

50 33 56 36{frt+rsGarrrc)

P.T.O.
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(t) azo * t irfu*. frq<qird sr+ drt ffi cr cR{rd,

(l) ses *t ars * frq *dffifi sA d'.r *cir- o,r yRsrd,

(il) qiiFw lo: ,rftr ft&t* ur qror *++r

lGqrw 8: Z = r.56 *frS e"s-d6rmoftqm0.4406 t, Z = 0.33 = 0.1293

*, z ='t.zc = o.4ols *l (c)

ztt

(.r) *m-aqa arae q+wo ua sEfr slff qm hkr ffi + ftq ffE{frfud qR

ur sc+{ q.tar t 
'

*s'r ao, funq u, qG ro, *rr zo, ERrr 2s. 2ora-2023 d sq& + ft;r,
rftqr-qqqarrmq[+'rc''r00 tra6.( zos * rmr Ee !rqe+, ffi{yfr{d
gE *,
fttrqr so, aqt ro, trr es st RRu uo. srs.rqrqJ d *{d + yfurt cffi{
wrt? (c)

(v) ve, Ha E) Jfc-drfi fu yrq *& *, frr<i qrqFq ft-drur + alun tfur ff
Ere t, ftru} *qil rfttr I en (s t t) *t rnr+' frTtr{ o.s en *cr *t ffi
yRrrc urro s.s rR t sEq' tfrrr lt *?

1Fm:nr*: tr{oft z = o.s *frrs **crawar* o.rns *, z = I +frg 0.3413

*t (s)

(s) <rqm ft5tur * $il d qr@r dfrsr v{ftqM vt q-ql dfrs ftr++ err {lfi
ftnq qmrq Botot ffi urdr *r (a )

(30,000)


