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'i'tre seasonal indices of sales for the four quarters

are as follows:

II
105

Estimate the quarterly sales for each quarter of
2016 using multiplication model-

q€ sd dt fdcrfi ffic 41 r{fd sfi-fiq
rgrr+d: f+a t:

'l=2O+2X
rdvffiqrft-rqtmA++t;dx*1
rqri c6 ffi t rnt< aq,n t zots qt xcn

frcrfi tv{-cr{ 6I ITEI r qrfr ffi * fdc
fd*q + ffi qffits frq t:

ftcrfr ffi I II Ir Iv

qqq;tq; rz0 10s 85 e0

2016 *t xaq ffi t f{fic 6r s{clq EIEi
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Nore:- Answen may be wrixen either ia English or in

Hittdi; but the same medium should be used

througltout the PaPer.

lffi:- fs rt"c-, *'I rfl{ sfdF? TI ff<? ,tsd S:6

qcr f dFilg ACr+ rs? carl ry qsn q6 A

il+ atfacr
7( .(

I
i Attempt all questions. Log tables will be provided on

demand. Use of simple calculator is allowed.

pq? rsl q?fus t dfq 2a-o qi+ q7+ q( 3qtrd/ 6{rd

wfifr r srqw *q-eer * xd'T +? o€qfr d,

1. (a) A cyclist covers his first 5 km at an average speed

of 10 km per hour, another 3 km at 8 km per hour

and the last 2 km at 5 km per hour. Find the

average speed for the entire journey and verify

your answer. P. T. o.
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F {r{f{.d sRffi qci {qq 5 F.5do 10 Fiffio
xfd E) +1 qtsd ,ft t, Est : fffio 8 F*ffio
cfd rjt t sfr{ qfdc 2 ffio 5 ffio xfd sO
sl 'ft t E11 ?16r t I qrryf qrdr * fdq sftsd
rft {rd dfqC ft qq} rrr s} TsrFrd ffi',

or(qelutr)
The price of a commodity increased by _5Vo hom
2006 to 20/J7,8% from 2007 to 2fi)8 and 777o
from 2fi)8 to 20$). The average increase from
2007 to 2fi)9 is quoted as 26Vo arid rlot 3OVo.

Explain.

qfi cg 6t dTd 2m6 t 2oo7 a-6 s% {6d t,
2007 t 2008 ir6 8% rHh 2008 t 2009 ir.r
77vo t 2cf.7 t zoos 16 qtsd ale zef" x€t
qrfrtqfqlovot$r$r{qt 5

(b) The algebraic sum'of 10 items above 8 is -5. Find
its arithmetic mean and coefficient of varftion if
standard deviation is 1 .5, What will be new
arithmetic mean and standard deviation if all
items are increased by 5?

e t srr 10 rd 6r ffiq t{ -s tr qR
xqrq fd{tr{ 1.5 t tr ssqr rdc{ft-d-q rrrEr irqr
IIf,qEr*I {qts ffi{S| aqr st6.rTrul-*q qrq
iTrrT xrrFr F+qeq Rr 6Yr[ qfq vq rif d s t
e-6r ffir qA ? s

Or (qcr.rT)

The coefficients of variation of wages of male
workers and female workers.are 55 per cent and

or(auaD
(a) Distinguish between probability atrd Dotr-

probability methods of sampling. 
_

cffiq *t wrqdr eqr tr-srqrqdr fqfircl q

wd{ qifqC | 4

(b) Given below the trend equation:

Yc=28+1.8X

[Origin: lst hrly, 2012; X units = one year; Y
units = average monthly salesl

Convert this equation to monthly trend equation
with January 2Ol3 as origin. Also estimate the
sales for August 2013.

rqfd s{e,wr fii { rfr t:
Yc=28+1.8X

(s(]rl : I Eer$ zOtZ; X fsr{ = I q{ . y {fir{
- qtsd qrfirs rgq)

Yg gqFs:(!I E5I qIr{FE l-fi grilr5{E[ rI Tqrf,q

ffi qrsR v++t zor: d r errrs 2013 t fdq
F*q+t$wgm-qqar$q1 4

(c) The trend equation for quarterly sales of a firm is
estimated to be as follows:

' Y=2O*2X

where Y is sales per quarter in millions of rupees,
the unit of X is one quarter and the origin is the
middle of the first quarter (Jan-March) o[ 2015.

t
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P. T. O.

(

(

I



1Z?S t2

f<-{, r{cr{ sil't Fd{-*rs era-trq q{qrc i HI
sffi{ t? srgr{q:

1i; xffi f*mu

(ii) qr++ IE t s

(b) The sales data for a firm over the past few years (

are given below:

yesr ?n05 2fi06 2crJ7 2008 2009 20L0 ?irl 20Lz

Sales

(lskh Rs.) n 32 29 !6 48 62 56 68

(D Obtain the straight line trenC equation using

2008-09 as the origin.

(ii) Obtain trend values for various years and

eliminate the trend comPonent using

multiplication model.

(iiD Shift the origin to 2005.

firs& sfr 6I qs g'd EI ftr-c fq-{{ur fri frqT t:

q{

fqfrq (f,ro
ro)

2005 2006 2007 2008 2009 ?;0L0 2011 zao (

27 32 29 36 48 62 56 68

(i) q{ 2oo8-os d sTIsR crci Es d* tsl
n-{fr sd-6.{Er xFr +1fqq t

(ii) fqq Eil + f{S r{fd {€ srq +1tuq qh

1o666 xftw qI q-+4 s.r+ nCfd {i€r.6 d
5ar {frq t

(iii) 200s d ensR q-n {&q t

gl8

' 70 per cent respectively, of which the standard

deviations are 22'O and 15'4 respectively'

Calculate the overall average wages of all workers

given that 80 per cent of the workers are male.

S['s dql d qffi 61 rffi(tt i5T {IifiTEr*I

Tqri* rrrql: Ssvo arl 70% t ffi xclq ft-q(a-q

IETNI: 22.0 S< ts.+ t r zm i<cl ii ct B aoz,

6ffi g{q t s{ qffi +1 qcq qtsd

Tf{t FqTrdq I 5

(c) Consider the following distributions:

(

al

A

100

90

10

B

90

80

10

Mean

Median

s.D.

\
i

(i) Distribution A has the same degree of
variation as distribution B.

(ii) Both the distributions have the same degree

of skewness.

True / False? Comment (Give reasons).

FrqFefu-r F+rtuT d tEc:
AB

qpt 100 90

clfqd,l 90 80

ccrq frq({ 10 10

(i) fYfiEr A 31k fffi{"r g 6I Ffficfi kR TrrlFI

Bt
P. T' O.
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2.(a)

(b)

(ii) qt$ ffi qt Eqrar ei mr sqrrt r

s.dzrrro-cl f+qun afGrqr tqnor {frqt) s

or(w{I)
The first four moments of a distribution about the
value 4 are -1.5,17, -30, and 108 recpectively. (

Calculate:

(ii) Moment about mean

(ii) Skewness

(iii) Show whether the distribution ir Leptokurtic
or Platykurtic.

+ * ctd: ffi fffiqr * xqq aR urE{ -r.s,
17, -30 drtr 108 t r rwr d&q
(D qrq * cR": q{uf
(ii) Eqc.dl

(iiD frcr{q F6 f{d{Er ffid-* { q1frffi* r

5

State iniportant properties of normal distribution. (

qtcrq F{frrur +t rrdryf &tq?I( s-dr{Sr s

The probability that a person stopping at this
pump will have his tyres checked is 0.12, the
probability that he will get his oil checked is 0'29
and the probability that he will get both checked is

0.07.

(D What is the probability that a person
stopping at this pump will have neither his
tyres checked nor oil checked.

11 tns

workers were getting Rs. 35fi) per month in the
base year

Items hice (in Rs) lveights

mt6 mfi
Food

htcl
Clothing

Ha.sc Rcnt

Misccllancous

300

80

1lm

zffi

2fi

450

tn
2t0

225

300

ftqfdfu( fq-dtsil * d-fi qfst6 +t arrm +t
zrunr +tisq I cR iliflt e[rsR q{ t 3500 ro
xfd e-f{r cr G t, il {q-si-6 d +Fsc +t xmd
*.ti + f{Sffi(t t ffi Ek o.rfi qrf6S?

d alm([o t) qR

20L6 mfi
qtfi
$q
qFl

q6r:l f6Tqr
srq Et.t

300

80

lq
2m

250

450

t20

2t0

725

300

5

2

3

J
,,

6

5. (a) What are the differences between a point esti-
mate and a confidence interval estimate? Explain:

(i) SamplingDistribution

(ii) Standard Error.
P. T. O.
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(ii) Splice the two series so as to Series A make

series A a continuous series.

f+a qe fcn t:

c{ {gtilA c{ tqm B

2005

2007

2006

2008

lloqo = {o 2000

)prqe = tro z+oo

)pzco = Eo 3ooo

lprqo = $o 40fi)

2008

2009

2010

2NLL

(ii) Find the probability that a person who has

oil checked, wilt also have his tyres checked.

ffi qc cr 6qi sri qffi 6r alt zrqfr m

f+tquT +',ratt qi q'rIFFT 0.12 t, qqt te +r

f+twur q,'rsli qt €qrffi 0.29 I ilqT stfr 6'r

f+tqq qrqri qff sq6a o:oz t r

(i) Br rT$rFm t r+ rs {q c{ rF} qrf,r 6qk
c A r{fr rfi f{tqq 6{r}fi ft r +fi 6I?

(ii) qqr{{r FqItrdS f{ + qFs ta qr f+tqur
qcqrdr t TE qcl zrqt qr { f+ftqq

s{qrtrn r 5

(c) In a binomial distribution with 6 independent
trials, the probabilities of 3 and 4 successes are

found to be O-v157 and 0'0819 respectively. Find

the parameters p and q of the binomial
distribution.

q6 Rq-fic filrur q 6 FlitEr ctHEI t 3 ?TqI 4

slrfidr* 41 qqr*qrE isrNl: 0.2457 iTqr 0.0819

cr* rrfr'r Gqq ff,d{or * qrqcs r .rh q

Frqrfds r 5

or (urqD
(a) State the addition and multiplicative rules of

probability giving example of each rule.

q-&6 ffiq ifi T<r6tul tt gt rrcr+m t
Arrrfl-+ s TUnfls Frqfr d fefsq r 5

' P.T.O.

(

(D A tsdrl *no t dr s,IEfiI q wnq3 i z

E) *tr-d qa-+t* Fr*rfu< t

(ii) <hl ,tssreil +i ti +fgi F* a 1ra-or Es
eft-re ,iuor q+ qri r 8

or(qqqr)
(a) Describe the important properties of a good

estimator.

qs grd mFEqltF + q-d-dfuf rlvif *r RAqa 
{

qllilq r s

(b) Show that Fisher's ideal index number satisfies

both time reversal and factor reversal tests.

f<qr{s ft fr'vn qt 3Trfif {s-6i-s fit sqq

<-*q et{ Errs qlffiq rtq"il d {gu *-tm t r+

(c) Calculate the Cost of Living Index Number from
the following data and also find how much wages

be increased to compensate the risk in index if the

)ltqt=zsw

fueqt=4300

fusqz= 5?50

)pe4: = 5500

(

I

(
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(b) If a random variable X follows a poisson distribu-
tion such that:

P(x=2) =eP(x=4) +eop(x=6),
find the mean and variance of X.

cG Cd cr{F6'6 q{ x qF{rqr t*a-rur 6r f{q
FfiR qltfi s,.{dl T, il x qr IIrET EI fuqe{(
ffirq

P(x=2)=eP(x=a)+eop(x=6). s

(c) The results of an invqstigation by an expert on a
fire accident are summarized below:

(D Probability (there could have been a short
circuit) =0.8

(ii) Probability (LpG explosion cylinder) =9 .2

(iii) Chance of fire accident is 30% given a short
circuit and 95% givet an LpG explosion.

Based on these, what do you think is the most
probable cause of fire?

sTrrl E+.{r c{ um &tcd er<r sfq * qF<unq *r t
sRkr f{q t:
(i) xrFffifi (md €ffiz t lr+ar tl =o.s
(ii) xrFrs-dr (Lpc nr+€t Fd{qt4 =o.s
(iii) vtH ffitsc t w g+r+r t} +r rjt'r:oz,

sfr{ Lpc ffia ql 9s% kqr t r

fi* eTrqR T{, srrrr vrrl +i F{t eTlrs qEqrfir
sTrq f6'{r* ERr HTS} t? s

N=10, )X=3s0, XY=310, >(x-35)2:162,
2(Y-3r)2 =zzz, >(x-35)(Y-31) =e2.

f+e qa-+ t:
(D s] niftrrrc{ Tutts
(ii) s(ssT{ Turis
(iiD tfr n-d'rrrqq sm-6rur

ffisq:
N=10, )X=350, )Y=310, Xx-rs)2=roz,
Z(Y-tr)z =ta, >(x-35xy-31) =e2. 7

I

(

4. (a) Distinguish between sampling and non-sampling

\

.(

t.l

error.

xftr<rtq dqr th-firc{tq fe I er+< *tfcq r 3

(b) Write a short note on Base Shifting and Deflation.

s$sR cft-#{ irfi src€frFd s{ dfcrq ctc fdfuC r

4

(c) Given the following va.lues:

Year Seies A Year Seies B
mo'
MM

mo7

2008

|psqs = Rs. Z)00

)prqo -Rs. 24fi)

)pz4o = Rs. 3000

)pg6 = Rs. 11000

2008

2009

20t0

20tt

>343:3500

)pqr =laoo

7-psqt= szso

)pcqr = SSOO

(i) Calculate two price indices in A series with
qo as weights and in B .seies with q3 as

weights. 
.

P. T. O.
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F{sqq 6} cRqrfd +t&q r vqnrsq aqr
ri$Rrfrrs vtqtrrq t tC cl +t&q r 3

(c) Find the mrrelation coefficient between age and
playiug habits of the following students:

I

z{e (Yrs)

No ol Stuilents

Regular Ployert

19

100

30

18t9n
r20 100 80

,18 30 tz

15 16 1:t 18

2fim 150 Lm
200 150 90 $

15 16 L7

2fi?,n150
2m 150 90

m
80

L2

Also calculate the probable error and point out
whether coefficient of correlation is significant.

frqfdfur ur:il * qrt iqr ffi +t errcd *
*e F{sss TUIH f{drf€q

![lg G{)
E* d {qr
f{qtu@
sqrq & { nmfu ilut SFrd dfqS fu Rr
sf,stirr{ Xgis .-t-d*f i | 8

or(qqfi)
(b) State the properties of regression coefficients.

qiftqrrqr IgHf + rJoil si Fdfsq t 4

(c) Calculate:

(0 two regression coefficients,
(ii) coefficient of correlation, and
(iii) the two regression equations,

from the following information:



1

P. T. O.

3. (a) Given the following information:

r=0'8, zrv*=60,oy=2'5 and 5,x2=96

where r and y are the deviations from the

respective means, find the number o[ pairs'

f+a qa-<r { .r{ t,
r:0'8, LrY:60 , ot=2'5 and >2=90

s-dt, sft{ y qqFsd crq + k{tr{ t *d dr

{uqr am *1fuq t 4

or(qqao
The total of the product of deviations of X and

Y =3044. Number of pairs of observations = 10'

Total of deviations of X=-170. Total of

deviations of Y= -2. Total of squares of
deviations of X=8288. Total of the squares of
deviations of.Y =?D54' Find out the coefficient of
correlation when the arbitrary means of X and Y

are 82 and 68 resPectivelY.

x slt{ y + ffi * ror< EI *rq 3044 ? |

iqq * +d 61 riqt to trx * ffit 6I

*r =-rzo eft v * ffi qr *{ =-zo t r

x + ffi qr qdf *T *q ezss, Y + ffii
t qff ql qlE =zzo+ tr qs x eft v *
q{,c(tc rIIEMtt{I: 82 *{ 68 t a-q vogq*r
rJsrto Fr*rfdq 1 4

(b) Define correlation. Also distinguish between

positive and negative correlation.


