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Questions.
perrnitted.

Yime:03 Hours

letter of the best choice for each question in the given answer script:

sample of 4G0 househclds irr the givea regicn is selected and severai variables are reccrded. Which of
e following staternents is carect?

Tctal hbusehold income [in rupees] is inte:-val level data.
Soclaeconomic status reccrried as "iow incorne", "middie incorne", or "high income" is norninal level
data.

The number of people irving in a househoid is a discrete variable.
The primarSr language spoken in the househoic rs ordinar revel data.
None ofthe above.

ich of the follo.'ving exhibits the correct relaiionship between u"6Ul", and valiies?

Red;price of an a-uiomoirile bj Color of an automobiie; price of an automobile
Red;Rs.23,000

Rs.23000; Color af an auioi:rcbile
dl Color of an autcrnobi{e; Rs.23,0C0

cl Ordinal d) Contindous l; inru.,.,-l

:T,*_Yilmeasurement 
is always approximate because they permir g uniimlted number of

Ncrninal b] Discreie

ich of the following r'vould be most suitabie for dispiaying the proportions of a c!t;,2's 
'budget 

spent on
ereni items?

Pie chart b) Bar chart cJ Line graph d) Histogram ej Scatter plot

en constructing a frequency distribution, which of the following rules must be ioliowed?

The midpoint of each class must be an integer.
The width of each class is equal to the lowest value in the data set.
Adjacent classes cantot overlap.
The number cf classes must be an even number.
The lower limit af the first class interval is equai to the lowest value in ihe data set



Questions from 6 to B are based on the
3C ercployees ai a iccal smaii business

foll_oi,*zing grouped frecuency iable of the inc.rr:e,
[in Rs.1000sJ.

A'L

6j

i1gqarg I 26 <XsZ9 ?B<X<-Eo i :c.x<ta 32<X<24" l, 27',-v-a!!ie
The relative cu*ulative f:"equency of the ZB< X c 30 class is
al iI bi a.43 cl G.0d dl 13 ei *.7

The ciass that cGniains the S0tr. percentile is

aJ 26<X<28 hj 2B<Xs30 cJ 30<x<32 dr 32<X<34 ej 34<Xs36
If the boss' lncome (rhe "31,t emprcyee ,,J is Rs. 250,000, the slean income fcr ai! 3i workers iapprcxi:nately equai ta

a; Rs.8,CS0 irj Rs. 30,ilG0 cJ R.s.38,000 dl Rs. 140,00G ej R.s. ZZ*,00C

7)

Bl

e) lAlhich *f thE foliowi*g is noi a- c*nditicn of a binorniar probability distrib'tion?
aj Gniy fwo possibie outcoffies b] Constant ar*bability *f successcl tof ust have ar ieast rhree rrials ;j *;;;;"tr:iise] Ncne of the abot:e 

rrrevPLiru-citL Li c{l j j 
/

10j tc,?{-z<Z<k} =

11J The mean and the vaiiance are equal in

aJ aii probai;iiity ciistributions
c] tire poisscn distributio*
t; rhe student *i displbuticn

.6 , where Z is a standari norrnai rancom variabie, then k is
i-[
n i u..: e:r cJ A.i 3 d) 0.55 , 

*_) _i.40
aJ 8.5773

1
b) the binonrial disrributicn *
dl the uniforrn distributicn. .

12) A ;:robability functioir is a rule cf corresponerence cr equation that
aj finds the rnean vaiue of the random variablebl assigns vaiues of a rar:dom variabie to ihe events of a probability experimenicJ assigns probabiiities to the varicus varues of a randcm variabledl deflnes the variabiiity in the experiment
ej none cf the abcve is co!"rect

13) . The ncimal approximation to ihe bincmial is used v,,hen

ai the sample size is ar least 30 bJ both np and npfi_pJ are at least Scl rl:e mean and the r;ariance are the saree ;j it"*, orru* is greater than i]e] none ofthe aboye

14) v/hich of the folrci,ving staiements aboi:t hypothesis tests is i*corr.ect?

l] Null hypcti:esjs musr always include equalitybl in a one-taired test, arternative hypothesis involves either ,.>,, 0r ,,<.,, but not ..*.,,ci If ths test statistic lies in the r^eleiiion region, *" .-j.., the craim,dj The ciaim can be either nu* hypothesis Jr d;*;J;hyporhesisej The criticar vaiue indicates the start ofthe rejection region

t

a

t

t

r]



, sampie of twenq*-fve observations is taken from a normai popuiaiion wiih variarrce 9' 90a/o

pnfidence limlts ccrrespcnciing to a sampie rnean of 30 are best reFreserried by

al 30 t 9.00 bl 30 x .79 cJ 30 t 1'03 dl 38 t '47 e) 3S t .99

ihich of the ioiiowing is a rrue statement regarciing the comparison oit-distriou*ons to the standarri

ormai ciistribuiir:n?

! T|e normal distri'n*:ion is s./nimetrical whereas the t-dislribution is siighti,v skewed.

) The proportion oi area beyond a speci{ic value cf t is less ihan the prcpoiilon of area beyond the

ccn"esponding value *f z.

) The greater the di ihe mcre the t-distributions resemble ilie siandard norniai dis:ribution
i _.n I he mean oi tne standard normai is zerc whereas the mean of the t-distribulio:r is greater than
r, zgro

;i) Allof the above.
r
I'[he 

size cf a canfidecce interval for a rnean is affected by changes ln v';hich of the following?
I

bl The size of the sample bi The co*fidence coelficient

Fl The variance of the san:,p!e di b and c only
bl a. b ar,c cI'l-

possible samples of the same slle G .lr3-vir. from a population wilidistribution ci nieans ol ali
proximate the normai guil;e ii

J the n is large errough.

) the popula.tion is symmetricai.

J none oithe above is correct,
the population,

sampling distribution
,',

is a distributioll oi ali the various sa-mple statistics that can be founii fc:: one sample,

of the mean is a distribution of the means laken from ail possil;le sarnpies of a given size n that could

be taken fron: the popuiati*n.
of any statistic has an apprcximateiy norrnal distrlbution.

is a histogram shcrving tl-:e ciistribution of the sannple.

all ofthe above are correct.

at test statistic is used for a glcbal test of significance in the regressicn anai5r5!5J

) Z test bJ t- iest c] Chi-square tesi dJ F test eJ p tesi

Spea-rman's co-efflcient of i"ank correiation is equal to one, then

the rankings of the twc varia-bles totally agree

all the total variation is explained by the regression line

the rankings cf the two variables is totally difierent

the rankings of the two variables partialiy agree

none ofthe above is correct

bi the copulation is iarge;-

dl the mean of each sampie ecuais ihe :nean cf

1
i



22) wnat daes the siope replesent in the simple iinear regression anaiysis?

a) The predicreC value cf Y ltrhen X = 0
bj The estimated change in a.\,'erage Y per unii cirange in X
cj The predicted vaiue ciY
di The -rariaticn a.::cund the iine of regression
ej Ali :he abov: eie ccrredi

23i Fir:di::g ihe centered four-qi:a-rter -r*ving average helps us tc identifv the

a.j trend ccr:rpccent bj cyclical cor-flponent
ci seasona! .cinconeitr d] irreguiar cainpsneilt
ej :-:*ne of ihe abcve

24) In time series seasccai variations can cccur wiihin a period of

e,j 8*e year bl Four ',,s;y5 cJ Nine 3'ss;5 dl Three years el Five years

25j 1v'a:-ie.lions ciue ic ficods, drcu-ghis, strikes, fires and political d:sturbances are:

zj Trend bl Seasc.al cJ Cyciica! dl lrreguiar e.) Aii of the above

{
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02. r) ThcusanCs of cusiomers ilave accounis ar a iarge departmeni
averag€ unpard baia*ce fcr these accdunts 1s R.s. TSA0, a
aii srage of the unpaid 'nalar:ces fcr 50 cf the acccunis.

aj Ide::iiff the ncpulation aird its parameter.
bi What is the sampie?
cj is rhe figu,re of Rs. 7500 a pafameter or a siatistic? Explai. it.

IIJ Tllrti/ aduils rv#e asked- which of the foiio,,vi*g conveniences ihey rvouii iinc mcst Liiin
w:thoul: telerrisicn lT], refrigerator {RJ, air ccndition;ng [A], pubiic tr.a-nsportaiion {p}, or'
[iv{}. Ti:eir respcnses are iiste ri beicw.

1,

T

A
3r!

P

R

A

P

i
I

P

1--

ivi

l-1

P

n
t

a; Precare a irequeacy' dlsrrlhuiion tabie.
bj caicuiate the relatlire frequencies and percenrages for all ca,iegcries.
c] Wliat perceniage of these adr.llts naieeci refrigerator or air canditi*nilg find

lvithout?
d] Would find mcst Ciificiilt ts Co ir/ithout?
e_i Di'aw a bar graph f*r the reiative frequency distrihution

'l- Dr!\

PT
PDr !{

n
A
n
l\

IIIJ A departrnent stcre rfianager is interested
departir-ient aboui rhe quaiity cf electrical
lrieid the data shown in the tabie.

es

in ti'le number of camplaints received by the .,rrt"ntl'
prcCucts sold by the store. Lec*rds ci,er a i0-iv3'

lc
re



5678
0B *4 21 ii

lJ Find the mean, inedian and :eode oi complaints.
Di Find the va-riance, standard tlerriation, range anci inierquartiie range.
:i fiaseri on ihe measures caicuiated in the above two pa*s, -what wsu-id i,ou conclude about the

ccmplaints :na-de on elecii!ca,l products sciC l;r the store?

i20 Marks )

\n economist wishes to estimate the total cost of a project to offer a }lroper price icr ii. she values its job
n a fixed quantity of Rs. 12G0$ and a variable qi-rantity of Rs. 300 per da5' of r,r,'*rk. It is known that the
pb w11! take beivreen 7 and ii Cays according io the iollowirg proi:akriliry iunction for X = "number of
fa;rs ii-"at the job .n'ili take "

i,Veek ' | ?

No. oiCornplaints i3 15

r i4.- ?(J

ss, botiles

ry day 5 units are seiecteC
production proress ii lu.'c

2A

0B 15

789
0.1c *.2a 0,30

910
03 i5

i0 71

0.30 s.1{}

Comtuie tire urobability ihat the project takes 9 or L0 days.
Compute the rnean number cf days the prcje ct will take.
Find the standarC deviatian ior the nurnber of days the pro.ject."ruiii take ani interprei this value.
Deiermine the erpectei ccst cf the rrojecr a:id its standarc ceviaiici.:.

poc*iar soft drii:i: is scii ii: 2-liter {20S*- r.riiliiiiersJ b:ltlei8..*rr.' t:i varia,ticn in the filling
hav€ a mean ci 200C miliiliiers a.nd a stanCar-d devial.:rr ci 2G milhiiters, normally

ibuted.
tr'

lf t:ie process tlils ihe 'bcitle by mcre than 60 milliliters, the overfior,y -y.,;!li ceuse a machine
rnalfunction. !!.'hat is the probability of this *ccurrirrg?
If the raanuiacturer saraples-r00 botties, ivhat is the probabilitl, 113i*u **un is less than 19s0
rn,iliiiters?

numberS'of accidenis in a proCucticn faciiity *as a Poiss*n ciistributicc "*;itii mean Z.5per month.
Fcr a glren moni--ir, what is the probabiliiy:here wiii be fev,zer lhan trn,c accirients?
lAihat is the probabiiit;r ti-ra.r there will be exactly 1G accidents r^iexi !€ar?

fecirve unlts is F = 0.05,

Cornpute the prcbability ihat ihe pr";cess is st*pped.
Find the expec:eci, value and the standard deiriation of defective units

rcher lvorks fcr
cuiar country 1S04

Construct a 95a/o confidence interval for the proportion of pe.rpie wira beiieve thar government
regulation of busiress dces more harm iiran good and interpret it.

in an industrrai seiecticn process. The i.iuahi,v' cor:ircl departrnent stops
ol ruore of the samoles of five units harre cefects. !i the percentage of

{1$ Marks)

a business regulatory agency, frnds that in a sampie of 1762 people in a
of their: believe that government regu-iation of 1;usiness dces rnore harm than



BII

b] Based 0n your answer in part {aJ, what lv*uld you conclude about the ciaim ttrat 6C% of I

beiieve ihat g*vernr*ent reguiation ot b*siness does more harm than good at 59

significance ?

An insi,lrance ccin:lanylt;antsto know !f the average speed air..thich men,lrive cars is great€l
of wcrnen di"ivers. The cornpany took a- rand-crn sample of 27 cars drive* by men cn a hil
fcund the mean speeci ta ne 72 km per na:rr with a standard deviatiorr af Z.Z kr,:t per houi

sampie of 18 ca.rs driven by wcmen on the sarne highway ga"e a tnean speed of dB km per h

standard deviation of 2.5 km per hour.

a] tr'v*hat is ttre pcint estimate of the difference between the mean speeds of cars driven?
bi Ccnstruct a gia/c confldence intervai ior the ciifference between the mean speeds oi carrl:

aii rcen and ai1 wcmen cn this highway and interpret it, )t
cJ ?€st;ng ai the ia/c significance level, can you conclude that the mean speed cf ca rs driven ln

drivers on this highr,t'ay is greater than that of ca-rs driven by al! wornea driveis? ;o

d] Staie the assun:ptions ycu made to solve this problem.

{

A raniiom sampie of eight drivers insured vu.ith a comoany arrC having srmiiar minimu:n req
insurance golicie:'. vvas selecteC. The foiicwing table lists their drivlng gxp6riences {rn r

mcnti:ly auto rnsizra;lce si-emtui:ts iin Rs. 100sj.

*rivirag Experience Monttrly Auto gnsaragr;e',i
ears Presnnurn {in Rs. 100s

4r
4rt

'tr

0s. x)

. 1t| lL

;Q

64

42

l
+

o?

56

l-b

aJ Daes the insurance prernium depend on the drir.'ing experience, or dces ths Criving
decend on the insurance premiurn? Do yo'"1 expert a positive or a neget:ve reiaticnshj
these two variables?

' bl Compute the correlation coefficieni and interuret it.
cJ Caiculate the cr:eificient of determinatian and interpret its value based on the given probl
di Estinate the least squares regression equaiion in an atteinpt io predict the mcnthly aut

?:3.. the years cf ctriving.
e] Predict the mcnthly auto insuratce premium fo:'a ciriver.*iith 10 years cf Criving

il) Galaxy International rnanufactures anci sells toys all around the world. Management a-ccoud

cofiipany wishes to determine seasonal indexes ror the quarterly data on revenue. The follo
' shows the quarterly saies fcr Calaxy International for the years ZS14 through ZgtT.Thr

repcrted in millions of rlrpees.



Year SaIes

Q1, Q2 a3 j Q4

2*14 JU 50 70 irLJ

2AL5 4g 5B BBi42
28"t6 62 75 105 i 4s

Iculate the ceniere d iour-point moving average for the given iime series
ine the seasonal index for each of the four quarters using the ratio to moving average

orecast the de:"cand for the four quariers ai 2017 using tr-end tsrecasts cf 65, B$, g5 and SZ.

(20 Marks)

1
*



Normal Probabilities

i .0,{

.0160

.0557

.0948

.1331

.1700

.2054

.2i89

,2995

,n261

"3508

, .3729'

.3925

.4099

,4251

.43E2

.4495

.4591

.05 .0!t

.0040

.0438
I

.0832
;

.721? 
t'

.159t

.1950

.22s1

.2611

.2910

.3186

.3438

.3665

.3869

.4049

.42A7

.4345

.4463

.4564

.4f/i9

sl.uri, .4rts

.0080

.0478

.087r

.1255

,1628

.1985

.n24

.2642

.2939

.3212

.3461

.3686

.3888

.4066

,4?22

.4A57

.4474

.4573

.46.56

.4726

.4783

.4830

.4868

.4898

.4922'

.4941

,4956

.,4961
',4976

.1982

.498V

2673' .n04

.0r99

,0596

.w87

.r368

.i736

.20s8

.2422

.27X4

.3023

.3289

.3531

,3749

,3944

. .4115

.4265

.4394

.4505

.4599

.4678

.4744

,4798

.4842

.4878

.4906

.4929

,4946

,49ffi

.4974

.4978

.4984

.498e

.0359

,0753

..1141

,1517

.1879

.2224 .

,rs49

,2852

.3133

.3389

,3621 .

.3830

.4015

.4177

,4319

.4441

.4545

.4633

.4706

.4767

,4817
"- 

.4357

,4890

.4916

.4936

.4952

.4964

,4974

.4981

.4986

.4990

.0120

,0517

.0910

,1293

,16.u

.2019

.n57

.1406..' .1443

.omq

.0636

.t026

Jn2
.2X23

.2454

.0279

.0675

.1064

.1808

.2157

.24&

.0319

.0714

.1103

.1480

.1844

.2190

.2517

zS8rl

3159

3413

.3643

.3849

.4032

.4192

.4s32

.6 I .4452

.4554

.8 I .4641

.2967

.323S;

.3485 I

,3708

.3W7

.4082

.4236

.4370

.4484

.4582

.4788

.4834

' .4877

.4901

.4925

.4943

.4957

.4968

.49W

.4983

7

I
9

,47781
i

,48261
1

.4864i

.4896'

.49?;0

.49,10

.4955

.4966

,4975

.4982

.4987

,4m3

.4838

.4875

.490{

.4927

.4945

.4959

,4969

,49n
.498l

.4664 ...4671

.4732, .4738

,2764 .2794 . .28n
.3051 .0078 . .3106

.3315 .3340 .3365

3554 35m 3599

.{zzo J,Tn .3810

3962 .3980 ,gsg7

.4131 .4747 .4162

ipzrs .4zsz . .4306

.4406 .4418 ' ,4429 '

.4s1s .4525 .4535

.*oos hutu .4625

'J6s6 
{.4693 .4699

.475q .4756 .4761

.4803 .4808 .4812

.4846

.4881

.4909

.4937

.4948

.4961

.4971

.4979

.4985

.4989

,4850

.4884

.4911

.4932

.4949

,4962

.4972

.4979

,4985

.4989

.4854

.48S7

.4913

.aisr

.4951

,4963

,4973

.4980

.4986

,499fi.49E8 .4988

Abiildged from Table 1 of A. Hald, $tqlhtical Tables and Formulss (New Yorkr Wtley & Sons, tnc'), 1952, Reproduced by

on bf n, Hald and ttrc publtshea ]chn Wile| & Sons, Inc.
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Critical Values of f

/
\ A

t;

'Bcffit'sltfrr6Or6::f,l f.ro II !; r.o,1 t DEGRBSS Or
rngruorr f.roo t^oro l.or t/

, il
v*ca: ro*l
the Blorrud

lilI .l
2 'i

t'l3i
',jJi

I6, i

7l
g: I

ei

13

14

lb i,
16 1

lrtv i.lp illF li2b ii
?n' lt
22 1

23, I

3.073 ii,6314 fi.,2w 3t.s2l 63.6s7
1.886 l:,L920 4;303 6.g65 g.g25
1.63S 

i 
,2,353 d.rgz 4.5{l 5.841

1.533 1;:2.132 2.n6 3.747 4;ffi4
t,476 | z.ots 2s7t g.36s 4.032
r',440 | r.sre 2A47 3.143 g.7O?

1i415 I t.ass 2.365 2.gg8 3.4;
1397 1 t.goo , 2.w 2.,896 335$
1383 1.833 .2.262 2.821 3.250
"t.372 1.812 2:?28 2.764 3.16e
1.363 Lm6 2.2U 2.?78 3.106
r.356 1.782 2.7?g 2,681 3.055
r.350 1.n1 2-1,ffi 2.650 3.012
x.345 1.761. , 2.145. 2.624 ', z.gm
1,341 1.753 2.131 2.652 2.s47
1.337 1.746 2.120 2.5S3. 2.s21
1.333 1.740 2.110 1.567 2.898
1.330 r.?u 2.101 2.552 2.87bl: 

,

1.328 [.72e 2.b3 2.53e 2.861
1.s2s 4ir" r.tis6 zs2o 2.84s
1.323 llnr 2.080 2:518. 2.831
1.321 llzv 2.074 2.s08 2.81e
l.sre llzu z.o6s 2.soo 2.N7il

24

25

26

27

28

2s

30

3sl
40i
dRl'-.t
50 I

60 
I70 
Is0 
Ie0 
Iroo 
I120 
Ir40 
I

160' 
I180 
I200 I

col

1.318 ' 1;711 2.064

1.316 ' 7.7ffi 2.060

1..315 1.7M 2.056

1.314 1.703 2,052

1.313 1.701 2.0ff
1.311 1.699 2.A45

1.310 1,697 2,A42

1.306 r.690, 2.030

1.303 '1.694 2,,027

1.301 1.6n 2.014

1.299 ).676. 2.00e

1.296 t.bzt 2,000

7.294 1.667 1.994

1.292 ,1.664 1.!'90

1.291 '1.662 1.957

1.290 1.660 i.9s4

r,28s t.6s8 rloo
1,288 . 1.656 *:977

1.287 "'1.6s4 
i,IZS

1.286 1.553 1.973

1.286, 1.653 7,9'72

t.z}2 1'.64s 1.960

2.t
:-
2,{

i,1

2,4

2,4

2.4

2,t'

2.k

2,4
,(

2.4

2,+€

7']'1

2.1

2'il

2,3

2,t
2.nl

2'le

l.,i

i'u
2'la

2:3

rl
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