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(2)

YA % wl WM UH WY q9 FHER Ee

N dEgeel # owEm R oS w3

(a} Discuss the rules of probabihty

{b)

(c)

An advertismg executive 1s studying television viewing
habits of married men and women during prime time-
hours On the basis of past viewing records, the
executive has determined that during prime time,
husband are watching television 60% of the time It
has also been determined that when husband 1s
watching television 40% of the time the wife 1s also
watchimg When the hushand 15 not watching television,
30% of the time the wife 15 watching television Find
the probability that,

{n If the wafe 1s watching television, the husband
1s also watching television

{n} The wife 15 watching televison dunng prime
time

A doctor, heart specialist, has decided to prescribe
three drugs to 400 heart patients as given below
100 patients were given drug A, 60 patients were
given drug B, 80 patients were given drug C and
the remaimng patients were given all the three
drugs These patients were chosen randomly so that
each had 41% chance of having a heart-attack 1n
case no drugis given Drug A reduces the probabihity
of heart-attack by 35%, drug B reduces the probahility
of heart-attack by 21%, drug C reduces the probabihty
of heart-attack by 25% and three drugs taken
together work i1ndependently
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(a)

{b)

©

(3) 6450-B
Compute marginal probabihity of a heart-attack If a
randomly selected patient has suffered from heart-
attack, what 1s the probabihity the patient was given

all three drugs? (3+616)
Or

Explamm the use of decision tree in probability

analysis

Given the probability of three events A, B and C

occurring are P(A) = 035, P(B) = 045 and
P(C) = 02 Assuming that A, B or C has occurred,
the probabilities of another event, X occurring
are

PX/A) = 08, PX/B) = 065 and PX/C) = 03
Find PA/X), P(B/X), and P(C/X)

Reliance Industries limited 1s determinming whether
1t should submat lid for il exploration contract In
the past, mam competitor of RIL, ONGC has
submitted bids 66% of the time If ONGC does not
bid for o1l exploration contract, the probability that
RIL will get the contract 18 0 45 If ONGC does bud
for o1l exploration contract, the probability that RIL
will still get the contract 1s 025

() If Reliance Industries gets the contract, what
1s the probability that ONGC did not d”

() What 1s the probabhty that Reliance Industries
will get the contract? (3 +6 + 6)

(F) wafeswm & fredll &1 589w =it
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6450-B (4)

(@) & fa9 FETas T@ F9g-9Te) & A faafea
e ae ferdi w1 geeH 3@ F AEd W v
@ 2 froa afvedl s W wREwEE 3
fruff foran ¥ f wre womaty @ 3 96 60%
TTa eI A= ¥ 4w +f fffe few fv s
fd gEeE 3@ ® e ¥, 9@ ufew o 40% wa
TEYE 3@ WA ¥ w9 Ul e T w @
i ¥, 79 uferm 30% W gy e@ @t €
Tg wifskd @a wifse fa
o) I gel gEe ¥w @ At ¥ 99 ufa ot gee

3@ W A P
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(M) g W feg T At 3 e w-fd «
frenfea v 8 1 i 3 =1 Few fFan
100 AR =1 Ay A ¥ W, 60 I+ afuw
B iR 80 Wi = vy ¢ & W Ty YW W
F @ wfm & o T W agfew ww R P
7y §, o ¥ vl@s @ e off oy @ 7 Ru
TR T 40% TE-IR F TRIET 41 shmy A gt
#1 WiEET # 35% FH FE g, vy B wifwear
F 21% HH F! ¥ R alwy C we-ER W) wiirm
F 25% HH FG & 99 TH WY - ofwy @
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(5) 6450-B
YWTE SR T TE-aR & Wi wiigwa sifyafe

FHifwq ol aghasa: g7 e fEd T =5 Su um
@ owhrEa § o AN olmw @ W
Hedr
wiawm foron & fobeet & sEm | ww
Hifsw)
9 w2 A, B 3R ¢ & =fed 99 w1 ymfEa pa)
= 035, P(B) = 045 3R P(C) = 02 ¥ =& w/a
WiH A B CHem @ T E & o e X
% 9iEFAT - P(X/A) = 08, PX/B) = 065 3R
PX/C) = 03 ¥
P(ATX), P(B/X) ¥R P(C/X) F1 HifT
fomaw e fa a7 fulto = & & f5 =
U H @S F b fau el o = few
e H fioww sesle @ ger wiged, sh
TSt H T 60% WR el g ot afe et w
U A i S (B o | i e e B
2, A fiomw sewiw & fou 3 faem =1 Wi
04581 3R ot T W @ I F fow WA T
%, T ft Rorm e @ W 3w foe #
Wi 025 ¥
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6450-B (6)
@ 9k forg vewEe i 3@ fie s § 9

g wifgsm w0 ¥ 6 ol @@ St @ 3 e
™ T 42
@ o wigww ¥ fF fome seds ® 9w
g s ?
2 (a) FExplain Bayes' theorem
() Two events, A and B are statistically dependent If
P(A) = 0 31, P(B) = 022 and P(A or B) = 0 47, find
the probability that
(0 Neither A nor B will occur
(W A will occur, given that B has occurred
(m) B will occur, given that A has occurred
(v) Both A and B will occur
() Mean of inner diameter (inches) of a sample of 400
tubes produced by a machine 1s 0502 and the
standard dewviation 18 0 05 The purpose for which
these tubes are produced allows a maximum tolerance
of 0 496 to 0 508 otherwise the tubes are considered
defective What percentage of tubes produced by the
machines are expected to be defective 1if the diameter
are found to be normally distnbuted? {3+6+6)
Or
(a) Discuss various approaches to the calculation of
probability Under what conditions 1s the classical
approach not appropriate to employ?
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(7) 6450-B

(» The manager of finance company knows from his

experience that the number of loan applications

received m his office during a week 1s a random

varable with mean, |t = 66 4 and standard deviation,

o = 109 Assummg that the distribution of the

number of loan apphcations 1s approxaimately normal,

what 1s the probabihity that the office will receive

n one week,

(1) more than 75 applhcations,

(u) at least 75 applications,

{m) between 65 and 75 applications inclusive?

(0 During a survey of road safety 1t was found that

60% of acaidents occur at might, 52% are aleohol

related, and 37% are alcohol related and occur at

night

) What 1s the probability that an accident was
alcohol related given that 1t 1s occurred at
nmght?

(1) What 1s the probabibty that an accident oceurred
at mght, mven that 1t was alcohol related?

(3 + 6 + 6)
2 (W) I9-THE W EWR Hieg
(@) @ W= A IR B wiferwta w9 / iy &) ol
P(A) = 0 31 3R P(B) = 0 22 &, 7 Wiigehar 910 Fif9Y
ﬁF:
@ 7 AR 9 B ufea
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(8)
@ B® gf@m e w A ufem g

m) A% ¥fed g7 W B ufed it
av) A 3 B @ wufea di
fordl W& 99t 3R Fewfed 400 TYF & TR F AR
=g ($9) 1 9 0502 ¥ R wRE fa=ed 005
T Y gE fom e & fag =9 oWt § sEe
UR W AfgHan g W 0 496 / 0508 TF B
kA T oA zg@ uqel TE SO =E @
THERE. Sfed 87 W WA R Sanfed gEi % fead
gfrea #t Jwqel B wenwn §2

rgar

wfgwd SAfuead & fafaa w1 fagd=m wifan)
& foafrdl & Fenfasl oo &1 3Um S A
T 2

faq STl F YEEE A AT YT B STHR W
9 ¢ fe et vae & A 3ue ww@iem | ya
- AR T G TF ARG =L ¥ forgepr v,
p=664% IR aF fogem, o = 109 ®) 72 AR
U fF wu-amaEd # TN | Ee I yEEE
%, @ wigwaw o0 5 saftn #) w s we §
@ 75§ Afuw FARET W 2,

W HU-Y-FT 75 JEEA Wrd A,
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(')

(@)

(b}

©

(9) 6450-B
n) 65 IR 75 % d@9 (A wiTw) mAET Ww
2
TS~ & TH T390 % XA 919 g ¢ FR
60% g ufx ¥ IR ¥ 52% gHeny Wik A
weiua @t § #R 37% wiew ¥ ety awn ufy
w1 B B
® ¥ witgwa § e ofy | sfeq 9 Tl wfw
| wEiaa o9t ?

@ N Wi § fF aka ¥ waEtug 2 gden
u H g o
Describe briefly the importance of normal distribution
n decision-making What are 1ts main properties?
In an automotive safety test conducted by a Safety
Research Centre, the average tyre pressure mm a
sample of 102 tyres was found to be 26 pounds per
square mch and the standard deviation was 2 62
pounds per square inch
() What s the estimated standard deviation of the
population (population consists of 40 millions
tyres)?
(@) Calculate the estimated standard error of mean
{m) Construet a 92 percent confidence interval for
the population mean
A marketing company has undertaken an

advertisement campaign for a popular breakfast food

PTO
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(10)

that claims that 1t 1s an 1improved product A survey

15 conducted to find out the weekly demand of 11

consumers before and after the campaign Analyse

the following data and tell whether the campaign

was successful (use o = 0065)

Before

14

5
18
18
30
10

8
26
13
29
24

Or

After

23
14
13
29
33
11
12
25
21
26
34

3+6+ 6

(@) Explain the procedure for testing of hypothesis

() Institute of Chartered Accountants was considering
a proposal to requre companles to report the
potential effects of employees' stock options (ESOP)
on 1its earming per share (EPS) A random sample

of 49 software compames revealed that the new
proposal would reduce EPS by an average of 13 95
percent, with a standard deviation of 19 1 percent
Another sample of 39 drug manufacturing companies
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6450-B

showed that the proposal would reduce EPS by 12 9
percent on an average, with a standard dewviation

of 8 95 percentage On the basis of these samples,
18 1t reasonable to conclude (at o = 0.10%) that the
proposal of Institute of Chartered Accountants will
cause a greater reduction m EPS of software
compames than for drug manufacturing compsanies

(© Ten computer printer dealers 1n a town were asked

to submt their prices for two similar colour inkjet

printers Prices are given below
Dealers

1

© O -~ ot e W N

10

Apson price

250
319
285
260
305
295
289
309
275
299

HP price

270
325
269
275
289
285
295
325
300
301

Using t-test, at o = ¢ 05, 15 1t reasonable to assert
that, on an average, the Apson prmiter 1s less

expensive than HP printer?

3+ 6+ 6)

3 (@) T 4 somma we9 & 8@ @ WAy 7 a3

#Hifwl o @ fagra 7 ¥

(") T Tl S89F S5 gU fFe M0 9T a9 g
qiteor # 102 T P TH T # osied TR q@
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vfq = 5= 26 dive g=n ™ SR Are fawem wia

T 39 262 dvg 4

@)  TEfe # aeiod wHE faaeq 70 82 (anfe

7 400 fafemA T am %)

@ WY H Awlaa AAE Ffe dfimwfag wifaw)
w wEfE a & fag 92 g favaresar- =

Y|

(M e fH9oE st A U @ g ARa-Er F
famr-atfmm w1 Tfae foan &, foww g § %
¥E TH 6 SO €1 M @ gd el wvEE 11
IYARERN H WETEE 9F {6 w0 S A us gey
far a1 Frafafem 2nwet @1 favdmuw Fifeg @ik
FAEU fF FN AN G6E @I (@ = 0 05 H 394

wHifsa)

S

14

5
18
18
30
10

8
26
13
29

24

e

23
14
13
29
33
11
12
25
21
26

34

(3 +6+6)
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(13) 6450-B
Hyar

(%) TEFT-Ew @t ufwa we FifEa)
(@) T 3ifw SFRTvEE FWRE @ T Wie B

(m)

w1 A (3 i W@ ) W wHElE § wie-fawe
3 TR WE W g Y W s @
Frafium e W foEr w5 W@ ¥ 49 Tiwaw i
* UF g whkew ¥ T e ® R AT v
¥ L d ww i sfad 13 95 wfaw w9 ewh iR
19 1 wiawm 7w fagem 2 aftvy-fmia weafe
% I Wioew ® v e 5 ywm | s 129
yfwra ®f It ol o fa=em 8 95 wiwerd dom
T Wfaewl & omun W w98 frswd Free
(@ = 010% ) Ifwama 2 fF @ T | Iy
frafar ==l = o i aeem et & €
T g # afus FR e ?

Pt TR W €@ SR fHe arafE | S we
R Thoe fiedl & fau wimg Ant ) Fma
fafafas ¥

it oo shine T, O, wiE
1 250 270
2 319 325
3 285 269
4 260 275
P TO
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6450-B
4 (a)
()
©

(14)
5 305 289
6 205 285
7 289 295
8 309 325
9 275 300
10 299 301

a =005 W T80 F IWT FW T, FM Ig
TE w0 YR e fe slean Ywen fier,
9 X % go § oww mEm %0

Explain the role of probable value mn hypothesis

testing

Usming the xz test with 005 level of sigmficance

analyse the following table that gives the number
of users of a new shampoo What conclusion can

you draw about the pattern of demand m different

regions”?
Region
NwW NE Sw SE
Do not buy| 60 45 55 50
Buy 40 55 45 50

The supervisor of security at a large department
store would like to know whether the store
apprehends relatively more shophfters during the
Chnistmas holidays than i the weeks before or after
the hohdays He collected data on the number of
shoplifters apprehended 1n the store during the
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(15) 6450-B
months of November, December and January over the

past six years which are given below

Number of shoplifters
November | 43 37 59 55 38 48
December 54 41 48 35 50 49
January 36 28 34 41 30 32

At the 005 level of sigmificance, 18 the average
number of apprehended shophfters the same during
three months? 3+ 6+ 6)
Or

Explain the properties of a good estimator

A production manager feels that the output rate of
experienced employees 1s certainly greater than that
of new employees, but he does not expect the
varability in output rates to differ for the two
groups In previous studies, i1t has been shown that
the average umt output per hour for new employees
at thas rpartlcular type of work 1s 20 units per hour
with a' variance of 56 umts squared For a group
of 20 einployees with 5 year experience, the average
output for this same type of work 1s 30 umts per
hour, with a sample vanance of 28 umts squared
Does the vanability in output differ at the two
experience levels? Test the hypotheses at the 005
sigmificance level?

Data on the martial status for men and women ages
20 to 29 were obtamned as part of the national
survey The results from a sample of 2,450 men and
2,500 women are as follows

[PTO
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4 (=)

(a)

()

(16)
Martwal Status

Gender Never Married | Married Dhoreced
Men 1,234 1,108 110
Women 1,216 1,168 116

Using a = 001, test for independence between

martial status and gender, what 1s your conclusion?
(3+6+6)

TEheqT Wam H YEIes WA H fien W
Hif

005 W&l X & Y 2 TO"w F IW Hw@
W TF TN & e w owem 2 awh
Fefafas gt w1 fad=m wifew) fafm &5 &
M % W& & 9=y B 39 11 freed Prea v
-

&=
- T- Sfao- gfaor-
ot g afyEm od
T Tl ¥ 60 45 55 50
Tl B 40 55 45 50
T o< faurity BR %1 Wa-wReT 98 S99 9
t fF o R A e # gfed @ gl el weEm
# @R & gam ¥ fewmw w6 gl @ dam
IWENFA IS IIRIN HT SR TN I R
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(17) 6450-B
Te 6 F A Fay, fTumn qw Sl & uds

¥ WR H yHe TN IJEN F TEH & aNESl Hl
gy fEar, W 39 UER ¥ e

Eo ol Al e )]
T 43 37 59 55 38 48
feamat 54 41 48 35 ° 50 49
S 3 28 34 4 30 32

0 05 W¥HM W W F §F HEH & S THe T
PR+ fom dEm gHE ®2
3reran

F= AFaH ® T TR HfEw)

UF IUET VEEE F O ¥ U sverE a9
o | gvel FHAE 1 3R o e sfvs
: g T @ o ogg @ fom wewe-<d #
qitedeitera # ST 2 #1 TR T ¥ @ vemE
¥ 9 g0 ® 6 o1 & 30 fadi yeR W e FEeiE
% fau wfa "a siea 3% 3@R 56 ariipa g
P YW & WY 20 THE ¥ g T 5 TH B VS
A 20 wHATE & TR & fau w6 & 7 R
& e 28 ofiga Tl & wiagy wwRw & Wiy
e saE Wi wer 30 3@E ¥ T D orpE-wl
W™ IO H fted e # o R €7 005 Whwd

W T WERTI @ G Ritag |
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(18)

(7)) T U T8 & TH oM H ®9 9 20 § 29 a9

®)

H AY F S-oul # JaifeE gfef wostES wa
fu T 41 2,450 TEST AR 2,500 fodt @ wiwest @
oo 39 wER ¥

dafew wiikerfa
_ 49 forarg
i & e Taranted ferame-fa=ig
TN 1,234 1,106 110
@it 1,216 1,168 116

Jefew wifeafa ok fom & &9 @ 3 wdaw &
fT o = 001 # I @ T AH Freed =
-

What 1s ¢-distmbution? Explain 1ts main properties

The first proof of 200 pages of a book contaiming
560 pages revealed the following distribution of the
number of printing errors

No of errors in a page No of pages
1] 112
1 63
2 20
3 3
4 1
5 1
Total 200
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(19) 6450-B
F1it a Poisson distribution to these data and test the
goodness of fit (o = Q05

{¢©) Realfacts, a real research firm, provides monthly
mean apartment rental cost for a metropohtan city
Assume the population standard dewviation 1s $220

and the desired margin of error 18 $50

® What 1s the recommended sample size for a
90% confidence 1nterval estimate of the

population mean rental cost?
(n) What 1s the recommended sample size for a
95% confidence nterval?

() What 1s the recommended sample size for a

99% confidence interval? (3+6+6)
Or

() Cntically evaluate the utiity of non-parametric

tests

(p) The Federal Reserve 1s performing a prehminary
study to determine the relationship between certain
economic 1ndicators and annual percentage change
1 the gross national product (GNP) Two such
mdzcators being examined are the amount of federal
government deficit (in billons dollars) and the Dow
Jones mdustrnal average (the mean value over the

year) Data for six years are given below

(PTO
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6450-B (20)

Change in Federal Dow

- GNP Deficit Jones
25 100 2,850

- 10 400 2,100

40 120 3,300

10 200 2,400

15 180 2,550

30 80 2,700

() Calculate the least square equation that best

describes the data

(n) What percentage change 1 GDP would be

expected 1n a year in which the federal defieit

was $240 and the mean Dew Jones value was

3,000?

(¢ A fhght operations analyst has been assigned the

task of monitoring fhghts at the company's awport

250 takeoffs are scheduled every day from the

airport The analyst 1s concerned about the fraction

of fhghts with late departures, and four weeks ago

he mnstituted procedures designed to reduce that

fraction Use the data for last thirty weekdays to

construct a p-chart to see whether his new procedures

have been successful
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{21) 6450-B

Days Furst & Thd & Fifth &
Second Week  Fourth Week  Swuxth Week

! M 26 17 12
T 19 9 15
w 26 13 14
TH 22 10 15
F 24 12 16
M 19 14 18
T 19 14 17
W 20 13 16
TH 18 9 18
F 18 10 17

What future action, if any, should the analyst
consider? (3+616)

5 (F) ¢ F Y T TA U-vH WR FHE)
(@) 560 Y= &t TF TE ® 200 T & U TS W
wU-FAfed w wen w1 fEfafes 9 9@ @

TH U W F{fed i den g st HeEm

0 112
p 1 63
2 20
3 3
4 1
5 1
= 500~
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6450-B (22)
T el & fou @i Sen wEfsw #ifsw siv

HHSA-YoIA T T FISC (0 = 005) 1
(M) @& §-wafa A6 B4, frora daeg weAm & fam
Hifdew A TR fRTa anE eSO €1 A
wifse fo wmfte v faaem $220 € ok gfz =1 affew
i $50 #
@) wHfe T fRa-anm % 90% favaraar-saae
e & fou wiga wied sme W= R0
) 95% favaram-sa & fau Trga wleeet s
FM ¥ "
(m) 99% favaream-aw ® fau wegn wfaesl s
M 7?2
HEAT
(%) sv=fas wdiye +t S & SeETEs e
AT |
(@) B fiad %9 i anfde vdhadt o e Ty
T H At yfreea wfadt @ dim weey fife
w0 ® fou v R ererA Y W@ 8 wiaw ey
S R TR Hehaw GHIG WER) w1 Ft i (Fafae
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(28) 8450-B
e #) v 2 sirw Sirifier i (39 R =1 AregmE)

T oadl & fou ofew? P wom €

wHA T A °

WU "ier g W
ufads
25 100 2,850
- 10 400 2,100
40 120 3,300
10 200 2,400
15 180 2,550
30 80 2,700
@ SwSt F Affa FO T FAaw T gEEm w®)
YA FifNT!

() 39 oo & fou wwe ugE Iang ° F ufawaa
qftads yenfia g faed oeig W $240 a1 3R

Heg 2 S Hed 3,000 €02
(1) IeH-TRERH favdms N Fd @ T ore W IgE
% dftEtee w1 w™ W T a0 EE o ¥ 250
TgM orgfaa ¥ favems w1 wlen faema ¥ v
FA Al IS H HU Y ¥ 9 TWR @ I |
W H FH FA F fou FEfafal sfefem w5

b PTO
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6450-B (24)
IH] T FHEfafad F ARG F TA TN B AT

TF p-aR o9 & fou fosat g gae fea@ & sifwe
T I@m FfET .
e 3w e ek wiwen s

& TEU EARR  dter HWE T 9wy
s 26 17 12
A 19 9 15

™ 26 13 14

TE 22 10 15
LiED 24 12 16
g3t 19 14 18
A 19 14 17

M 20 13 16

T® 18 9 18
BiED 18 10 17
Togeisrer =l o Wil FEaE (3R %) R faan s
R ?
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