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(Write your Roll No. on the top immediately on recéipl of this question paper.)
- Attempt All questions.
* All questions carry equal marks. -

All parts of a question must be attempted

a

together and in' sequence.

1. (@)  For each of the following, state the events created in terms
-of whether they are mutually exclusiVe_ or not and

collectively exhaustive or not :

()  Respondents in .a survey are classified by the type

of car they drive : sedan, hatchback and SUV. '
P.TO.



. @) A roll ofv_é':dice're_:sults in.an eveh or odd

" number.. Lo T

. -
\
Tk

- ‘second floor of théir building." -~

.

-

for the Congress, BIP or AAP RS

) >XY_Z"Lt<'§._v has come under considerable pressure to

_ elirhingie its discfiminatory -hiri‘n'g’pract‘ice_s. Company

P

“of théir new employees would be females and 30% will

0y

»" v.,‘ \ " B . x5 R . .‘_ .v~
be white males. W/ha_t percentage of black females are they -

P . Voo

. commitied to hiring ? 6

) (b) A realtor is trying to sell.a Ié_rge piece of properfy. She

R "believes there is a 0.90 b{obab'il.iiy that the propertys.Wil.l

(2) =~ o
(iiiy People are asked if they live on:tﬁe'-ﬁrst ﬂodr, or

© - () -Registered vbtefs in Delhi were asked if they v_oied_

dfﬁciais_have-agfeed' that during the next :ﬁ\}e' years, 60%:

be black. One 6ut-iof four new emﬂoyees,thc)dgh will -

T



(d)

10)

 (»3) K '2871.‘
be sold m the next 6 months if th? localbeconomy- :
‘continues At.o-_im‘prO\'/e :througl.iéut-the peﬁod, aﬁd a 0.50
probability the property Wil] be sold .if fhe local economy
do‘esl not continuevits imﬁrovémént 'dﬁring the period. A 7
ﬁtate economist consuAltedv by':the realf_or beﬁeves }here »

is a 0.70 chance the economy will continue its improvement

* during thé.next 6 months. ‘What.is the probability that

the piecé of property will be' sold‘ during.the ppriod ?7 6

or
Explain the classical ‘approach to the study of probability
theory. What are its«‘shdrtc‘orﬁings ? Suggest an
alternative approach to.overcome the sho'_rtcomingsof the

classical approach. - h ‘ 6

An investment analyst collects data on stocks and notes

“whether or not .dividends were paid and wheth_ef or.

PTO.



" not stock increased. in price over a given period.- The

(4) S ".2871..""

.

foll‘ko‘ivn'g’déta_ is available : ‘

(i)

. (iil')“ |

" Price Increase No Price Increase Total

b-Divx,idevndvs- paid B :34.' : 78 'f»-'-112_-

No- dividends paid;.‘ & e | 134 a

"I"“»otalv " 1-1§(',.'_' | 127 _ _ _246
- (() 3 if a stock is Sele;ted at rapdom, -w'hai is b:robabilitls"

that it increased in vpfice ?

What is the probability that a stock that increased

in price paid dividends ?

If ’ré stock is known not to. have paidldividends,

_ what is the .pfqbabfl'ity that it did not inérease_ in

(W)

price ?

‘What is the probability that a stock increased .in

- price .or'paid dividends or did both ? - 8

¥



(a)

(b)

(5) 'R
A regional director responsible for business development
is concerned abpﬁt the nvumber of small business failures.
If the mean numbgr of small business favilufes pér ﬁmnth

is 10, what is the probability that less than four smalil

businesses will fail-during a given month ? Assume that

probability of a fajlure is the same for any two months

and that the occurrence or non-occurrence of a failure

in any month is .indepe‘ndc.nt of failurés in any other
month. | - ‘ \ 6
What vare tﬁe conditioris ‘for. Llsihg\ é bjnomi'al
distribution '? Under. what 'cc.)ndivtio'n.s cén the Poiss‘on :
distributiqh be used as an approximation to 'the bihofnial
distribution ? | _ | : ._ | | ‘7_‘6
A bank .that employs many pan-time fellérs is concerned

about the increasing-numbeér of err(_)rsv made by the tellers.

PTO.



-fwas checked. The p'robOrtiorj of the transactions ‘v_vit'h‘_

@

ey . s
: T o vcstlzma'te‘ the 'probonjdn.' of. errors made in a day, a

- *._Eando’m sample’ of 400 transactions on a-particular day -

" errors was computgd. If the true p.robbrtion of transactions

1

that had errors was 6% that déy,'whét is the- b,ro'bability '

' _V that the éé;jmated proportion is less than 5% 2 7
(¢). 'How many test runs of an ahto‘mobile- are required for

defermining its average miles per gallon rating on ‘the

highwéy to within 2 vmi'l.es_per gallon with 95% cohﬁ_dénce,
if the "__v,arian',ce of the population of miles p'e.r. gallo"n-,is

knqwh:to be ‘ap(‘)'ut‘_ 100% ? Will the a_péwer éhangé if the

ﬂl'e\iell of’co‘nﬁdehce is 90% 27 - . S 7 -

‘Under what circumstances do we use the +-distribution 7

R .
N

State- the properfiés_of t-distribution. - -6 R
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Thé final marks in a statistics course are ‘n'ormall’y dis-

tributed with a mean of 70 and standard deviation of 10.

* The professor must convert all.marks to letter grades. She

decides that she wants 10% A’s, 30% B’s, 40% C’s, fS“o )

D’s, énd 5% E’_sv. Determ.ine t.he'v.cutoffs for each

letter grade. .. . |

It is known that the amount of time needed to change
the oil on a car is normally distributed with a standard
A}

deviation of 5 minutes. The amount of time to complete- -

a random sample of 10 changes was rpcorded, and listed

" here. Compute thé (a) 99% confidence interval, and (b)

90% confidence interval estimate: of the mean '(‘)f the -

population : . . 47 , - T

1110 16 15 18 12 25 20 .18 24.

PTO.
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- (a) ) 'D‘igtiﬁgui‘sh bet\;veéﬁ sfrétiﬁed and .cluste,r sampliqg." Give
exan?plés also. | ’ o 8

_(b) .lr.x a bqﬂiculgr .orgahizgtfon, vemploye%s'vh‘a've complainéd
r  that the soft drink venaing machme A ,d}is;')e.nse"s'j less dr_ihk
_thgh mac‘h.ine'.B;‘ To test this beli';gf,isev'eral ;amplgé w'ere: o

" taken and weighed éa'refpl_ly, ,With:the following

results :

Mgching Sample snze Sample mean.‘ Sat:np_lb‘e St.al.ldil‘l;d .
deviatjon
A 40 { 538 : e ' 159
B | = _‘5.’9’_2.-" ‘0'.83'_.“

B . Does this evidence support the hypotheses that fhg mean
-amouh.t:divspénsed by A is less than theia,r'nount‘ dispén‘sed -
by 'B,_at the 5% level of signiﬁcaqce. S ‘ V) v



(9) - f 2871
Or
(0) ' _Distinguish between a lower-tailed and an u.pper-tailedl test.

Give examples also. . . v o -8

(d) Anarticle répons that ‘sn.lalier firms séem to be hiring morer
th“an large on;es as the economy picks up its ;.)acé.' Theb '
tél.)Ie below gives the number of employees'h‘ired aﬁ;i those

.laid off, out of a random sarhple bf Al,032. firms, broken

~ down by firm size. Is there evidence that hiring practices

are dependent on firm size ?.(oc = ‘().05).‘ S 12 |
' Small'ﬁ;‘m  Medium-size Lérgé -ﬁrm._ Tota.alv
- firm
Number _hiredv 20 | 290 s | ows
INumber laid-off o | S | ® 27
Total | 242 | _ 385.. 405 _:' 1032

P.T.O.
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(a) Distinguish between paramgtri¢ and fion-parametric tests.

o~

. Compare the conditions tnder which we should use

" parametric and non-pqrametric tests..-- . . 8 .
(b)) - An investor has, a certain amount of mbney available to

—
[}

" invest. “Three alternative investments -are- available. The

’

-estimated profits (in Rs.) of each investment under each
" economic cdnditio.n:éfe'indfcate& in the following payoff -

) ‘ t_ab]é_ :

. dr‘westmehi Séleéf-ion
' Ecoﬁ?my vdé_cl'in'es ) 500 2000 i ' _' .‘ —70vq'0‘
No Chan’g’e_.. - 1000 2000 o0
'Ecolnp\m‘y é‘xpa'nq‘s']v_ 2000 L 5000 | 20000 o

g Based on his past experience,.the investor assigns the
. following pro‘babili‘ties to each economic condition PR

.
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P(Econobrﬁy‘ ;iéclineé) = 0730 |
f’(No change) = (_).;.5'0 |
P(Ec;)nom;f expar}ds)'= 0.20 v “
i () Determine the best iﬁvéstmept‘éccording to the
Expected Monétary Value (EMV) ‘cr.iterio'r-l.; v
(if) . Mdkg thé Expected Opﬁortunit& Loss FATa>ble.‘,.
. (ii() Explain the meanirig of .Expected.VaIUe_ of Perfect

Information (EVPI) in this problem. v. ) 12,

or

. - \ ) ‘.
(¢) What is an estimator and an estimate ? Explain the

two types of estimates. Which one would you ‘prefer and
why? o 8
(d Manufacturers of perishable foods often use preser'va-"

‘tives to avoid food spoilage. One concern is that too much

~ PTO.
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-pfcservativ¢ will change the flavor of the food. .Suppose

- an experiment is conducted using samples of 'a food

'produét with vary_ing amounts of preservative édded.:Both

" . length of time until the food shows sigﬁs‘ of spoiling and

-/

 a taste rating are recorded for each sample. The taste rating i

is the average réting for three tasters, each of whom rates

each sample on a scale from 1(good) to 5(bad). Twelve
sample mcasuremenfs are‘, shan. _vl'_Jsirll_g"Spearrrian’s rank

- correlation coefficient; find out if an increase in the number

of days until spoilage i;v "aissociaféd witha fail in taste”

'r'ating.‘ (Signi,ﬁéance. léve_l = 10%) - - b,-]'2 -J
Sghiplg . 4 vDay‘s .u,;ltilv_s,ll)oilage‘ ,' : 'T:_as;e ‘Ra'nk‘ .
0. | a6

!r
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6 % 27 |
7 % 42
8 7 39
9 8 36
0 | E 109 | .2.2
I 5% 31
n o) '_ SRR

(a) _Whaf do you understand by Type 1 and Type Il errors

!

in hypotheses testing ? Explain giving examples to

support your answer. . 8

b) v'Atter'npting to analyse the 'relationship between advertising
‘and sales, the owner of a furniture store recorded. the

monthly advertising - budget (thousandsv‘of rupees) and

P.T.O.
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the bsale_s_.(la‘l%hs of nllp-e.es')i for a sample of 12 t;tlonth‘s'..'
Tﬁe dat;l is Z{é- fdll:dws ;: o .\
\.A;iv(e;rti;ing('Xi)b 23 . 46 '_ 60.'. s 28 "33
B Sa.les.‘(Y)‘ % .' 11,;3 | 128 9% 8y .: i2s
Adven;t"ising(x.).)-,’;js - 3 | 36 | 8 0 %
._Sz'il.es ) : 120 | a 26 __13’..'7. 144159
(,j . .‘éal.cula'te the»”le.'ast squér§§ v.l.ly'ne.an'd interp'r‘et-.th_e
: cdefﬁciénts. o o
(iij Determine the é:taiﬁdardj error of e‘st‘ima'te.
'(ii}) | Cémpute' the coefﬁéient‘of.vdéter‘minvat'ion' and .
':"v.,:int.é;pret tﬁis v‘va]ué. _ - - .
o
' (c) _bistingu'iéh betweeh_ _c.oefﬁ_cieni qf -détéﬁﬁihatidn _VanAd! .
' cdefﬁgi'é;i?’df éorréiatiqﬁj' | - i - " N 8,

@ A marketing research firm s'u'rv_e'yed passengers from fouf ‘_

different éir]ines r¢garding their level of satisfaction with



(1) 1o
the services of the airlines. Scores were obtained and the
higher the score, the greatervthe level of satisfaction. Below -

is the sample- information.

-

Singapdre'AirIines Lufthansa - US Airways  Thai Airways

“ B 0 e

% 68 7 )
8 7 % 7
| 8 78 6
8 8 74
& 6

n

-

Is there a difference in the mean satisfaction level among

the four airlines ? Use a significance level of 1%. 12
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