- 1997-98
218 309

rigin and the units of the variables i the ren

Production
(in "000 tonnes)

i 2004
1 2005
88 . »
ing table shows the number of letters posted in a particular area during a typi R E
uthetrend value during the period remains the same, calculate ‘scasonal indices” (here daily indi
average

Mon. Tue. Wed. Thurs. Fri.

161 170 164 153 181
165 169 147 148 190
162 169 153 155 190
165 170 155 150 180

653 678 619 606 4]

working capital requirements of the XYZ Lid. have been subject (o seasonal fluctuations. At the same &
advance can be noted. In order to evaluate comprehensively future working capital necds. the treasurer
ine trend and the seasonal indices. The trénd equation is Y = 10.000 + 500X, where X represents &
has a value of 0 in 2005. The seasonal indices are as follows : ),




A TS O, v
bemﬁlﬂmmhum’ﬁknu*

S seasomal 'mmmmm
(<) Thesales of a company rose from Rs. 60,000 in the month of August to Rs. 69,000 i
" sesoal s forthse twomanths are 10 and 140 espesively. The e ofhe o

© Withthe ise of sale in the month of September by Rs. 9,000. He expected much more be
the month. What were his estimates of sales for the month of September?

e s Q0. s

-

36, (a) Given the following trend information :
Ve=60+248Y Origin : July I, 1996
¥in million of rupees Xin terms of years
Convert this equation in monthly terms. Be sure your response is in the, l@mtical form.
(8) The annual trend equation for the XVZ Co, le is Rpl‘  the following :
Y, =468 + 020X

¥= thousands of rupees On l996 %
(1) Based on the past several years, mon &s during Januar) have been around Rs. 50,000. ¥
seasonal relative for January?
(@#) If your seasonal relative for Ja %as greater than 100, does it nec:ssanlv indicate Illl
months has a seasonal relqi is less than 100? Explain.
37, Fitastraight line trend to the foll@king data and show the original observations and trend values on
Year ‘ ; 1999 “2000 2001 2002 2003 ,’ -
. Gusechcoyvaleofoupwt : 672 84 967 1204 1464 198
[¥=1278+23.86Y) : 5
38, The number of units of a product exported during 1998-2005 is given below. it a straight line trend IO EN
given data showing also the trend. ' 2
Year LI 1999 2000 2000 2002 2003

- No.of units (in thousands) : 12 13 13 16

[Y=125+0893%) T
3% Calculate seasonal indices by the ratio-to-moving ave
rage method’ ﬁwlmefollomdﬁ :

lear I Quarter Il Quarter  lll Quarter IV Quarier ol

19 23 :

68 62



~ April—tune
- July—Sept.

in the first qnaner of (hc year be worth Rs. 50.000, de .ucj;. M'
store to meet the demand in each of the remaining q;,rtlnx lmv 8

45.26; i
M its sales for a particular year 1o be Rs. 24,00,000. The seasonal indices for sales are

Seasonal ; Months
N index

15 July

80 August
98 Seplcmbet
128

i ‘»\\g&\e‘ e vl

December B LAt

re is no trend. e Y
(MBA, OsmulaUm.ZOM N sair :

producuon data of a sugar factory ©

Production

Production Jear :
(1000 tonnes)

(000 tonnes)
17 2001
20 2002
19 2003

26
24
40

; typersub,\’nx 2 (g the above datd-
timbchw.exphmhowwuﬂdywmﬂ“""




. ‘s.‘; %'h;lw | ¢
i8I

Tor the following time series :
1998 1999 2000 2001 2002
¥ 66 362 400 41? 420
Estimate production for the year

e 7 o

: ‘ 10
the method of least squares to the following data : N
> F\:M i h:y 1996 1997 wo: 1999 2000 2001 2002 2003 i
i : 6 1 6 .60 8k 9 '
F.tmmgs(lls. Lakhs) : 38 40 e
82. The projected number of women of child bearing age (15-49) ?fom 1996 to 2003 are as fo ’ i |
Year : 1996 1997 1999 2000 2001 2002
No. of Women.(in millions) 12 6%@% 1603 1644 1685 1727 176.9 12
*  Fitatrend line. (HM nna
§3. What is meant by moving averag! Mﬁ: trend for the following series by three year weighted average W
LAl 0
© Year(coded value) PR RS A R T I W
Sales (in thousand units)  : 2 4 Sititeid 8 10 13
§4. The following are the annual profits in thousands of rupees, in a certain business :
Year Profits Year Profits
(Rs. '000) (Rs. ‘000)
2 1996 60 " 2000 80
1997 1)) 2001 8%

: : 1998 75 2002 95
B o m 65 |
se the method of least square to fit a straight line trend to the above data. ;
")Aholﬂnummneofd\epmﬁtsforlhcywmm h (M.Com.. MK
« olwing bl s he ol expendiur f e Goerumen uring 196-2003 Fit :
© 199697 9798 9899 9900 00-01 01-02 02-03
'_lm mo 2249 2540 3049 3599“

)~. Lawmd
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I-A:  Answer the following questions, each question carries one marks:
(i) State.the addition law of probability,
- (i6) ~ What do you mean by the term conditional probability 7

(i)~ A bag contains 7 red balls and § white balls. 2 balls are drawn at random. What is the prob

0.44

(MBA,
(MBA4,

arered ? :

() Definethe tem probabiliy, - (M.Com, Madurai Kamaraj, 2002: MA. Econ.

(v) What are independent events (MBA, M

(1) Explain with examples the rule of addition in theory of probability, (M8,

(vii) Wismanlbymuluallyexclmiveevenls? ! d
iy Whatis Bayes' theorem ? Sl L (MBA,
B  Answerthe anmiom,v question carries four marks: A

WY Three balls are drawn at fvomlbuketmulningoblueml

and one is red ? |



utually ext'ilusive events. Can two events be‘li'\utﬁfallyexchs‘ivé’" dinde
an example. (MBA, Sukhadia Univ.: M

o be ind i oS N e ‘ | ;
e 8) independent in the probability sense?Gweexmnplesofdepcnd;mg;,d

comeﬁtof probhbilily following the experimental freqbenc): approach. LA
understand by conditional probability ? If Prob. (4 + 8) = Prob, (4) + Prob, Seqi R
tically independent ? Jeont _) ooy (B)f’-“m‘ o e

/on prior and posterior probabilitics and Bayes” theorem and also show how Bayes' theorem can Peeended T )

(s.
 realistic problem from your area of interest to illustrate the use of Byyes' theorem. '

multiplicative theorem of probability. How is the result modifie ¢ events are independent ? .
| \" (M Com, DU, 1999)

manager of a large manufacturing firm finds th (ﬁp L of the firm’s employees are junior executives
cent of the firm’s employees are MBAs. H oY% that 5 per cent of the firm's employees are both junior

( .MBAS. What is the probabilily{gl a junior executive if the selection is confined to MBAs ?

med that inventory sh(m*‘w':c associated with a loss of goodwill with a probability 0.10. The company
1oss of goodwill fromall causes occurred witha probability of 0.15. Whatis the probability of aninventory
given a loss of goodwill ? ; i

cle mant actured by a company consists of two parts A and B. In the process of manufacture of part 4, 9 out of 100

defective. Similarly, 5 out of 100 are likely to be defective in the manufacture of part B Calculate the ¥ UL

i uhe assembled part will not be defective. : ;

\jl [

for the second lhuun four
rd there are two candidates. What are his chances of getting at least one post? Tt il

sses the probabilit
pectively. What is the chance (¢) all three) sloc |

s leded for interview for three posts. For the first post there are 3 candidates.

purchases 3 stocks for one week trading purposes. It asse
- the week as 0.8, 0.7 and 0.6 res
increase ? (Assume that the movements 0

f these stocks are mde




“““

“ ’_}‘ '«.

= ) _ _ i and 2 women, and | man

] workers contain 3 men and | woman, 2 men and 2 wome man,
@2 w'n::ery:sseged at random from each group. What is the probability thgk the group

ill wi i first set wins, the probability
first and second sets will win 0.6 and 0.4 respectively. If ll]c I ' t
(;’:.t:r‘:d the corresponding probability if the second set wins is 0.3. What is the probability
introduced? : 2
[0.60) ‘
* 21. Thereare three cars, 4, B and C. Car 4, contains two males, car B contains one male and one f

females. If one of these cars is selected at random, and one person is observed to be male, wlm,g
other person in that car is male ? ;

23] D

28. A salesman has 2 60 per cent chance of makinga sale to each customer. @our of successive
Iftwo customers 4 and B enter, what is the probability that the sa ill make a sale to 4

[0.84) ‘§Q, SO
A factory produces certain types of output by lh;‘ g&hcs. The respective daily production f

29
| - A=3,000 units; Machine B = 2,500 units; and ine C=4,500 units. Past experience shoy
output produced by machine 4 is defccti\} orresponding fractions of defectives for the ot
and 2 per cent respectively, An item s dray &t random from the day’s production run and is {
is the probability that it comes from the output of () Machine 4; (/i) Machine B; and (iii) Mz
[®02; (i) 0.3; iif) 0.6) ~

Inabol!factorymachinesl.Bandeanufacturem tively 25%, 35%and 40% Of the total
cent are defective bolts. A bolt js S .

drawn at random from the roduct and is found to be defe
 that it was manufactured by machines A Band C? P is found to be defective.

[4=037;8=040;,C=023) i3
31 Ina factory manufacturing pens, Machines

s




P pmhhheuum‘.“:::; ,
ppendently of each odher,solve the problem ? (i) What s the probabity S seither
(@) 0.3; (i) 0.3048) i s
gover mmn-efoommma;.m
_Ml’lmm'u“’-!u-n
of single women who are not university graduates ? '

o sacsum tubes contains 1000 tubes. 10 of which have a defective grd and ki g I
ummmamummehuAmau::u::‘::::m e tokd o
y defective grid. What is the probability that it also has & defective heating clement ? What model did you
mi this probability ? e G
= v hat man il b alive 26 yeers henceis 0.3 the probabiity ha i wie will be v 29 e b 8 0.
ity that 28 years hence () both will e alive (i) only the man will be live
{Meenst one of therm will be alive.
‘mwnmmwmmmbym«ummh-um“
L.l m&mywmofmm&nﬁmﬂﬂﬁﬂ“ﬂ* g
3 "hhupwuqm.nuwuymwmuuuut oy B '
mhnmzyu-mmmummawhw. 5
Nhhwiqm.muwummau-dhnwf
Aveatendances a the two sessions statisticaly independeat ? ‘ e
: thBwoNtina,wﬁhMr&y-Q&hMNddihlﬂ
ommtradict each other in stating the fact ()

B

n_,-'-:@

.Mdlom&am&m-ﬁldﬂbﬂn”
d _hﬂmuwhumdummm% " femoud
 tee boxes which contain red and black ball as follows e o
; -y 3“‘1“ e i
—  6redand 4 black
= 8red and 2 black




80. Consider a family with two children. Assuming that each child is as likely to be a boy as it is'

51

52 lflnmhmuwmalyutup.ntmllpmducem:ccepubknmlfnxsmeomcﬂy

- 83, Consider two events A and B such that P(4) = 1/8. P(A/B) = 1/4 and P(B/A) = 1/6. Ex:
- comment on the validity of each of these : ) g ) :

Telephone No .
5 el Subscriber Telephone Subscriber
OwnTVset 270 200 Vi Y
NoTVset 180 . 100 120 .

mofk: 3000000rlm

() WlsumeprobablhtyofobmnmgaTVommdnmngalrandom" -
- (i) 1fahousehold has annual income over Rs. 300000andnsatelephonesubscn‘ber m‘k

aTVv?
(iif)  Whatis the condmonal probability of drawing a housc hold that owns a TV given that the!
- subscriber.

(iv) Are the events ‘ownership of a TV" and ‘tcleprqé * statistically independ
[() 0.6, (i) 0.6, (iif) 0.6, (iv) yes] {
Pas.twrveysshowthal%oﬂheoﬂ'mm ustryownw&Supposesmoﬂieusac

this industry (with replacement). g‘
(a) What is the probability that will own cars ?
(b) What is the probability tone will own a car ? KT
(c) Whatis the theoret of the probability distribution under consideration?  (MBA,
A survey reports that 80%bf the population is married and 55% is male. What is the least possible|
men and of married women ?

conditional probability that both children are boys given that (a)d\ecldachlldlsaboy (a)atle
aboy? ,
Ammgoesforﬁshmgforu\e first time. He has three types of bait, only one of which is correct f
lo:s{'mcpmbabllllydnlhcmllmchaﬁshlfheusacmmbalusI/J 17 he uses the wrong
afishare 1/5

(a) What is the probability that he will catch a fish ?

() Given the man caught a fish, what s the probability that he used correct type of bait ?

acceptable items. Putexpmmshtmlbatlo%ofﬂ:sumnmmlymlf
produces 2 acceptable items as the first 2 pieces, find the probability that the machine is




ﬁmof a University played fourmatcbes mlm«-ummny S
jce of calling out “Heads™ everyumewtmthemssm ‘ .iheprutltiﬁ

matches ?
ou mcprobablhlybealfectedlftheCapta ”\ fi
Mﬂ'ummm 2 l% praaleeo lossmgeom

of 3 items is selected at aboxeonwmmgl2mofwhndl3nde

:" 'wmhmllow selected items along with probability of a defective combi
examination, 30% students have failed in Mathematics, 20% of students have fail m_

:‘bodlMuhemaucsdehemustry A student is selected at random.
What i the probability that the student has fuledenhemtm:fuishovmhth&hsﬁlm 1

What is the probability that the student has failed in Mathematics or in Chemisty ? -
company has four production sections. viz., $ 5 S. 53 and §, which contribute 30%, 20% 22%and 28% resp
ontpm.llwasobscrvedthauhﬁesecuonsmpecuvdyproduoedl%Z%.%md' i

at rlndom and found to be defective, \\hat is the probability that the unit 5o selected
X (MBA, GGSIPU,

mehasesubhshedthalMadum(nl\d
ished that 5% and 1% of the output pr
mdom\Vhiuslhepmbtb\llty »

7

y has two machines. The empirical evide
output respectively. It has also been establ
y was defective. A defective item is drawn at
ymachme (i) and (i1) ?
(1) 0.682 (i7) 0.318}
ed that in 100 cases of income {ax raids, and mdtsclostd income °"“°f’“m s
¢ the income tax office will have to make 2t most 10 raids untl e
lakh is detected.- '
s 10 white, 7 black and 3 green ball
white.
white and another is g’een
modxer s gmn

5.2 balls m:mm-,._x~ :




¢ robablty that e workerslsedrandoly fom he plled gru
probability that a worker (literate or illterate) selected randomly from the poll

Three institutions (4, 8, and C) train students for MBA entrance test. They train i the propo

cent (8) and 40 per cent (C) of the trained candidates, for 4, B, C; 5 per cent, 4 per cent and 2
7 ¢ test respectively. ; RRaRRNe
s selected at random and found to be successful in the entrance, find the probabili
or C. What is the probability of average success in the MBA entrance ? . (MBA, Bharathi

- 73. Aman either drives a car or catches a train to go to office each day. He never goes 2 days in a row
- oneday, then the next day he is just as likely to drive again as he is to travel by train, Now suppase
s ; l’f;.f"»:’ﬂi‘eﬁ.i\‘vn's‘alt,ihe_man‘los.secla.fairdiceandtlmw:loworkif'mdonly ifa 6 appeared. Find the probability that
- onthethind day and also the probability that he drives to work in the long run.~~~ (B./B.
- 74 Amachine goes out of order, whenever a component fails. The failure of this part follows a Poisson procy
- of 1per week. Find the probability that 2 weeks have elapsed since last failure. If there are § spare parts
~ inaninventory and that the next supply is not due in 10 weeks, find the probability that the machine will
- inthenext 10 weeks. . : 3
- (BE/B. Tech, Madras Univ, 2003) @ : v
5. 4 Muﬁmmg firm produces pipes in two plants I and II with daily production 1,500 and 2,000
; action of defective pipes produced by the two plants [ and II are 0.006 and 0.008 respectively. I
dxy‘s production is found to be defective, what is the probability that it has come from pla

(MBA, Bharat
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- 02 =05, the wrea is 01913 Badhy
The required probability = 01915 « 2= 03430 e
Mo, percentage of the people Lk g e i3 score between 400 and $00 15 330 per cent s

4 _:
N e
' g > SO
02~ LA the seos s 0 4441 ;.
prod prob = 0.5 - D46t) = 00059 for ';—“";,';—.
e cune Betier and et et &
- =1-00)59 = 0 9641 5
A 'mm'sm-‘]&muruﬁm )
Bl 450 ’
ewel's Care Collected |
‘A .
4
Y 4040
= 100 =0
i 2= 030, the wen 5 01179
© quired Prob. = 0.5- 01179 = 03821




, & : A3 .W‘ i w‘m i , 5 ;
Al ’.;gf' The mean of'a binomial distribution is 30!\{’ standard

e i hg
v

© (i) Define Poisson distribution and state its uses. i
(i) Define Binomial distibution. The parameters of a binomial dm% ‘
and variance of the distribution. : .

(%) Give at kst five important properties of normal distribution.

(") Inwhat ways, Binomial, Poisson and normal distribution are related, .
2. Explain, what is meant by Probability distribution of a discrete rlndom \'?riable. N
3 Explain, what do you understand by the term “mathematical expectation’. How is it useful for
- “example o illustrate its usefulness. : )
4 Define Binomial distribution. Point out its chief characteristics and uses. Under what
distridution ¥ )

Detfine Normal distribution 2 What are the main characteristics of Normal Distribution?
What is Binomial distribution ? Under what conditions will it tend to Normal distribution?.
What are the chiel properties of Normal distribution ? Describe brictly the importance of Ne
snalysis. s
Under what conditions, can observed (empirical) frequency distributions be opproximated to bi
What is Poisson distribution 7 Point out its role in business decision-making. Und%whu ondi

distribution ? Q'
100 (a) Explain the ierm *Random variable' und‘thahilil_\'dislribuliow

\

e,

o m

m variable’.
(8) Define the Binomial variate and obtain its probability dislribu% ion, Find the m
distnbution. : <
M1, Discuss the distinctive features of the binomial, PO'W%%ﬂ distribution. When doesal
e m:m nonmal distribution ? g{\m (MBA, Sukhadia Univ, 1995;
s what conditions is the binomial J ate ? i :
e inomial p el appropnatc~ ? How does it lpplpl;‘!l
3. (o) Whatis Paisson distribution ? Give example where it can be applied. ey
#, (%) Explm bm?nual dm‘nbuuon and give its application in business management.
o S:ua the meaning of Pmssoq distribution and state the conditions under which this
uin briefly, the characteristics of the Binomial and Poisson distributions. F
calculated ? : '
16, What s Poisson distribution ? Distirieui A
. ! 4 c'e N H Binom
. (o) Whutis \ MW’ Elrlylhemlnhonshtp between the B

) Stae the at 12 Expluin its properties.
ﬁmm':, the normial distribution,

| ymportance f nonl distribution in business deision-
B s e e W

a



= magetly 3 dividuzls (i7) mors than 2 individual
. 0I5, (4 0.194) ; .
3&&&& gy e e, o e bty

T

v

s of glastic bag i fie 5ast fas busst under 3 e
z pressure of 10 pounds 30% of the (i

i, wht s e ety that exacly one will burst? b

o i £ willl make 2 profic i : : X A
s g a‘a&:’. mzyhmwuoz.ﬁmsdnptwabpmyth?thewill

an o czyme misiakes commitied by a typistis given below. Assuming a Poiss

ke 9= 992 - 9 I 2 RS 5
of 332 ;42 156 65 27 5
e 17 14712, 7356, 24.52, 6.13.122)

2 e Sanution. 7% of the observations are U

¢ deviation of distibuion ?
in the manufactoring process of 2 certain article s 4 per cent, W

1 VLT
=%, 0=1925] - A
je of 40 articles ? &% R
s

ader 35 and 89% are under 63, Whal are the

=y aumber 5f r5ecis
© 81,23, 4 mjecss 7 3 samp!

- EAT. 01581, 6.0535. 0.60715, 0.000715)
tulbs in the streels of thed il

2 b Masicigal Corporsion had installed 5.000
; o Sonrs, with 2 sundard deviation of 200 Hours, find :
b%l' 7 (i) The number o

@ Wit mumber of 25755 might be expested o fal in e first
10 il peswezn 100 and 900 purning hours. é o™ of bulbs expected 10 fail a

@) 1915, (i) 1542.5)

=" o 2ze noemally distributed withamean of Rs. 1700 and a standard dev
: of the 100 highest p2id WOTKErS: <
fie grsbability that 2t mos! § defective bolts will be found ina box of 200 polts.if it
Soes s capecid to b defestive. (Y08 may take the iscibution to be Poisson)

(MBA, Sukhadia Univ.



‘l' 4
heights of students in a class are nomally distributed with a mean of 62 inches and

= \Vﬁi}mﬂmd_f the students in the class have a height greater than 68 inches ? What
il ed at random will have a height between 58 inches and 66 inches ?
5‘ 4 hundred car radio sets are inspected as they come off the production line_qd-‘ )
© recorded below: : I -
~ No.ofdefects : 0 ST SR 3 4

No.ofsets : 79 18 2 1 0

Fit a Poisson distribution to the above data,

(77.88,19.47, 2.43, 0.2028, 0.1267) D :

- 42 Amachine is supposed to drill holes with a diameter \h In fact, the diameters are
amean of 1.0 inches and a standard deviation of ch. If there is a tolerance of 0,02 inch,
between 0.99-and 1.02 inches. What percgatag ®F the holes drilled are within tolerance fimi

43. A hotel maintains two delux rooms. oeNand for these rooms in any day is distributed as

withmean 1.5. Calculate the p of day on which neither of the rooms would be used
days on which no demand woul'Be refused.

[0.2231,0.1913)

44, The following frequency table gives the distribution of 1,000

persons according to their income
~ Monthly income (Rs.)  No. of persons

Monthly income (Rs,) No. of persons

Below 5000 16 2000025000 166
5000-10000 85 25000-30000 100
10000-15000 207 3000035000 , 69
15000-20000 346 above 35000 1

! Fit a normal distribution to the above frequency table, Also, determine the percentage of
‘b!!\mn 17,500 and 27,500 rupees, _ e



and dcnmforthellfettmofapopdmmofﬁgn #ﬂ >
balbs are 1200 and 150 bovws
mmmnllydsmbmdwhamthepmhbihqﬂuahghbdbdhaml’huf

g company, calculates that it requires 11 months onan o process
average ouqheﬁepdidn
; ﬁmﬂledbooksmthaslandarddnmmofﬂnmﬂnlkbdmh&mdﬁm

- Mls%ofall small companies will file for in
ity that pani bmkruptcy the coming year. Fwami--icof
three will file for bankruptcy next year : %
y three will file for bankruptcy ; ;
than five will file for bankruptcy. Q\\
0.145 (ii) 0.6151]
Mthalﬂwavaagenumberofaecndwmldrwmmal lslperyerforcvuylmu'
lhemtlfmaycarZOOOOOmnstsmnedms the probabilities that :
be no drowning accident this year ; “
[ be at least 6 accidents this year ; \
will be exactly-S accidents this year ;
be more than 8 accidents this year.
) 0.498 (5if) 0.1807 (iv) 0.0465]
distribution to the following data :



Ak 195 237 G

the binomial distribution assuming the dice 1o be unbi e
= hundred T.V. setsmmspecledastheycomeoﬂmeproductxon Imeandavmge nL
0402. F’mdzhe expected number of T.V. sets having one or more defects. '

6. ‘l'hetimerequiredbybank cashier to deal wnthacustomerhas been o
md a standard deviation 10 secs. Find the probability that @
() between 20 and 28 secs. : |

T VTR

(i) less than 23 secs. ' RS
To what value should the mean service time be altered s%8At only 1 customer in 100 has to wait
(1) 0.3094 (ii) 0.4207, 26.7 i
68, The marks obtained by the students in an e are known to be normally distributed. If
than 40 marks while 15% got over 80, wh mean and standard deviation of marks ?
[1=62.0688, o = 17.2413) ki
69, In a certain examination, 10% of the sidents got less than 30 marks and 97% of the students
Assuming the distribution to be normal, find the mean and smndard deviation of the marks.
[n=42.96,a=10.13) )
~ 70. For a binomial distribution the mean is 4 and variance 2. Find the probablhty of getting
(i) atleast 2 successes.
(if) at most two successes. (MBA., DU, 2002)
(() 0.9648 (i) 0.1445] '
B mfollowing table gives the numbers of days in a 50 day period in which automoblle acctdents
acity. Fit a Poisson distribution to the data. &
No.of accidents: 0 | 2 RS )
- No.ofdays : 19 18 8 4 1 ' ]
(184, IN 92,3.1,08)

T2 Inabook.the following frequency of mistakes per page was observed. Fit a Poisson dnsmbmm.;‘ 3
i No. of mlsllku per page : 0 | )




bnrnmghourswnhastandarddm ©lamps inthe sreets
atio ot
5 be expected to fail in the first 800 burning hm:-so: 290 ‘
in organisation out of 400 employees 150 are married. :
Find the
loyees are unmaried. The purchase department has 10 empmhgud
, of the department are married. (MBA, Bharathidasan Univ., April 20031) :
ation. it is laid down that a student passes if he secures 30% . ;
.coordmg as he secures 60% or more marks, between 45% :;dmszt%n:;k:s :'l;:;::;ed o o
He gets a distinction in case he secures 80% or more marks. It is noticed from the .
in the examination, whereas 5% of them obtained distinction. Calculate the
0 ion (Assume normal distribution).
ﬁ“‘"f!“‘“' is facing the problem of selecting a supplier of cathode rayj
.5 Three foreign suppliers, all equally dependable have agreed to supp

fi of a tube for the three suppliers are as follows :
~ Price/Tube Expecled life of lu(%

Rs. 800
Rs. 1000
_ Rs. 1500
facturer guarantees its customers thatg the T.V. setif the lube fails euher than 1000 hours. Such a

cost him Rs. 1000/tube. o the price of the tube. Can you help the manufacturer to select 8
(MBA, IGNOU, Dec. 2001)

y ing machine maintai cc use is operated by an office assistant who earns Rs. 50 perhuur The time
complete each job varies acdgRing (o an exponential distribution with mean 6 minutes. Assume a Poisson input

Ivengelmvalmeofsjobspcrhour |fan8boulsday|susedlsabnse daumn;\e't'!'\epqamag::dknme
¢ machine and the average time 2 job is in the system. (B.E/ B.Tech., Madras

| Inasurvey with a sample of 300 respondents, the monthly income.o! i
Mdalﬂ‘:kvnauon as Rs. 15,000 and Rs. 3,000 respectively. A Answer the following : . ‘

the probability that the monthly income is less lhtn Rs. 12,0007 Also, find the pumber-of .

than Rs. 12,000. »
probability that the manthly income is more than Rs. 16.000?(«190. ,

‘ n\orethanRs. 16,000.
flk bilit thatthemonmlym
iy R 00

come.lsmbet\mnks W'm('“d

andRs.l.Doo

fthe respondents follows normal distnbmmwltl}* ;



L T L S R R g
- 2= £125 the comesponding area is 03944,
Required prob. = 0.3944 x 2 = 0.7888 AR e
ny = 200 : A
342,500 - 340,000 2,500 x 14.142
T 00000420 20000
Z="-17676
For Z= £ 1.7676 corresponding area is 0.4616.
Required prob. = 0.4616 x 2= 0.9232.

=1.7676

PROBLEMS

1-A: Answer the-foliowing questions, each question carries one marks: :
() Whatarethe advantages of sampling ? 7\
(i6) Define ‘stratified random sampling’. : w
(i))  Explain probability sampling. \\ e
(iv) What is systematic random sampling ? %0 (
(v) What is random sampling ?

A
(vi) How astratified sample is selected ? Q’Q(
(vii) What is multi-stage sampling ? \
(vii)  What are the limitations of sampling 2 %
(ix) Mention few situations where oWg technique can be used.
(x)  What are sampling errors ? '
I-B:  Answer the following questions, each question carries four marks:
(i) Wl_m are the advantages and limitations of random sampling method ? (M.
(if) - What are the various advantages of sample studies over population covefage.
(iii) Explain any four sampling methods YOU are aware of. (MB

-}1?) Explain the concept of sampling distribution with suitable example.,
(¥) What are the various types of sampling 2 % A

Dlﬁ'emmbetween ‘Sample’ and *population’. Point out their advantages: n
omhe importance of sampling in solving business problems. What are the prit




- ; of the sample mean 3
are many different ways of selectin “ : pe, s
 characte s of each. i D“‘"“‘h'mmwmm j
.+ (o) Distinguish between sampling and non-sampling errors. What are thei ' ;
ﬂf pr?babnluuc and non-probabilistic sampling techniques, Expl m "'ﬁ:‘:"m mmﬁl
Wlt.h the help of an example, the concept of sampling distribution of 'm' sampling
managerial decision-making. : a semple staislic and

weight of certain type of a car tyre is normally distributed with a mean of 25 pound “WM, ) “;Mv. ,

, ;mple of 50 tyres is selected. What is the probability that thé mean of this sample lies between 24.5 as

aptrticular brand of T.V. picture tube, it is known that the mezn operatinglife ofthetubes s 1,000 hours with a stand 7‘:’. \ .': '
geviation of 250 hours. What is the probability that the mean for  random sample of size 25 will""oo ) wm % e

gurs, (i) less than 1,000 hours, (iii) between 950 and 1,050 hours ?
,0.5,0.6826]
auditor takes & sample of size 36 from 2 population of 1,000 accounts recei
uknown, but the standard deviation of the sample is Rs. 100. If the true meagys

population is Rs. 3000, what is the probability that the sample mean v&fi&m orequal toRs, 28007 ‘
i vgive 15

manufacturer of razor blades claims that his product will, on lbcg good shaves. Suppose you have five o 5

frends who try using one of these razor blades each. The num

Find the mean and standard deviation ot‘thismru&p i L
Suggest how you might use this sample evidence ute or suppor the advetiser's clat 5 e

rapopulation of size 5, the values of xare 8,3, 1, 11 and 4. Construet 9Il possnbkmupleofmmduwuﬁ .

¢ means, Hence, show that the sample mean is the same 2s population mezn.

er of knitting yam has established from past experience that the breaking

Mthammonzpomdsandsmdarddeviuimn.s pounds.W
2 :

& reported by your riends e 12, 16,8, 142nd 0.






mwwmmmmofwmmu ons
943 {i- 013437 0015=013 20045 =0.085 and
Henee, the percentage of bad oranges in the consignment centainly lies between 85%
Tihustration 13, 400 Ishousers were selected at random from a certain city. ‘Hlezrmean

with & standaed deviation of Vs 140, Set up 55% confidence limits within which the income
k distriet is expected of lie

Sotution, Given % 1700,0= 140 n=400and 2. = 1.96
_r: |.|(!
e

Therefore, 95% confidence limits are given i)_» v
7 *2,0:=1700£1.96(7)=1700% 13.72

’ = 1686.2% 10 1713.72.
IMustration 14, In an attempt 1o control the quality of output for a manufact

and examined in order 1 estimate the population proportion of parts
continuously unless it must be stopped for inspection or 3de3

Determine the following estimates of 7 the population % clm. (a) a point estimate (b) 93 e
Solution. (a) Point estimate : & (1

. Al - 0.16750.833)
(b) Interval estimate - 9, ‘[’ - p) J‘——éé%-a}}-) =0.0393

9% per cent interval estimate shall be given by
PE20,= 0167 2233 < 00393
= 0.1670.092 0r 0.075 10 0.259,
Wlustration 15. A random sample of 200 consumer accounts at a large brokmge firm i

o estimating the mean number of transactions per year for each customer. The sample mean, is I
v interval for the mean number of transactions of all consumer accounts of the firm,

Solution, Using the formula

‘ thT

X 43 X =258,6=25, n'm

-




ngmu Fionits ¥ How e thoy dmmﬂnan ',“:'f Ainl
Tow sample 812 {8 determined  Explain il e el onm:”' i ‘
; nderstand by estimation (n what sense, iy WO GOl duy nn:l'i:l;:l 0|
tdo you mean by *Statistical Estimation'” 1oy el the eyl m
on from the mean of the sample. : Wbt

(inguish elearly between the palnt estiny) ' g
| A0 A Ity ol ox)y ‘
mate 15 better than & point estinatg syt
it elearly the desirable propertios of o polit estimatg, T I
; :

information and assumptions must be gven (o comp : | Wi
! ; FINON O conmpute the samplo slzo for gy lmmimm ( the un

T

the ditference between *Stanistle” and Parametoe? Explatn, with exmnples, the 'mcllmduwﬂoim
of papulation pavaraeters bused o swmple means, dilforenco of two means, yimple proportion and difference ¢

3

15 meant by confidence interval of o population parsmeter ?
help of an example, explain the method of mashinum Hikelihood and polot oot il

“Explain clearly the procedure involved in interval eatimation é

ibe briefly the problems of estimation af population pamu{cl&
ﬁs, Confidence limits, (/1) Confidence interval, @Q

the following terms with the help of an example
cn_'al estimate,  (iv) Confldence coelicients or § ul values,
‘J‘? propertics of a good estimator 9 Prove that the mean of
stimalor of the populition mean.
n brielly the propertics of a good estimator. e By
plain the concepts of (/) the |mwcrofsmi§ucm test, (1) reluubllyly uud ‘\f.n'leB,, .
ignment of. 100,000 tennis balls, 400 were drawn at randor gnd,,sg,‘(gm
{ow many defictive balks can you espectin (e wlldvs?ﬂ'il!‘ §
sultant with the association of personiel ﬁilm!t{ .‘Y%x\.,
Jobmosqbu;wmmmx&bﬁ:%&ﬂ helee

|




'lbnl tician. He is told that his estimate should not differ from the true prop
mfmaﬂowlamdmldmsmmnmkbcwmdmmwmnfﬁ
The wearing quality of a certain type of truck tyre is to be estimated bytocdtesuu;
the standard deviation of wearing quality is 200 km. R
(a) 1fthe maximum allowable sampling error is 600 km, ata 95 per cent level of
size ? :
(b) Ifthe level of confidence were 99 per cent, what would be the appropnalesample
() If the maximum allowable error wete 300 km, what would be the appropriate m ;
confidence 7
22. In measuring reacnon time, a psychologist estimates that the standard deviation is 0. 05
measurements must be taken in order to be 95% confident that the error of his estimate will
[96) 4
2. A factory is producmg 50,000 pairs of shoes daily. From a sample of 500 pairs, 20% were

+ qQuality. Estimate the number of pairs that can be reasonably expected to bc 5 in the dail
at 5% level of sngmﬁcance

[Between 385 and'1,615) \Q-c‘

24, The guaraniced average life of a certain t of bs 15 1,000 hours wnh asl
Itis proposed to sample the output y%‘ 0%of the bulbs do.not fall short of lbe r
«than 2.5 per cent. What should m m size of the sample ? ¥

25. A random sample of m awn from a universe of 75 castings shows the followm;
an interval estimate at 2% level of confidence. ‘

Casting No. : | 2 31 4 5

Weight (kg) : 829 835 84, | 836 825 844 4
26. Inarandom sample of 81 items taken from a large consignment, some were found to be de: 3

proportion of defective items in the sample is 1/16, find 95% ¢
consignment,

27. From previous studies, the population standard deviation for a placement test has b&n

scored on a scale of 0 - 100, A placement agency wanlts to be 90% confident that the

within plus or minus 3 pom!s of the population average score. How large a sample
28. The foreman of a mining’ compan o 5

y has estimated the average quantity of ore e
mleﬂmdwddcwaumtobeu tons per shift based upon: aran:ly
5 ayp{ucm around sample average estimate,

1 hours) of a 100 wayy bulb is known o bc uonna :
bulbs  yielded the following usults AN

onﬁdencc limits of the




from a population with known standard deviation ¢ ; :
onfident mﬂfn*uhadu-::f;wu :

m-wmauwwn&m»m‘
> sample mean with 99 per cent confidence 7
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B : 8
31, A manufackurer of steel rods considers that the manufacturing is working properly, if the n
inches. The standard deviation of these rods always runs about 0.3 inch. The manufacturer
is working correcily by taking a random sample of size n = 36. There is no indication whether
short or too long. ; :
(a) Establish null and alternative hypothesis for this problem. ' ot
(6) Would you use a one-tailed testor a two-tailed test ?
(c) Ifthe randomsample yields anaverage length of 8.7 inches, would you accept null hypothesis
S \ Yy
32 Arandom sample of 400 villages was taken from Dhanbad and the average population pervillage
a standard deviation of 45. Another random sample of 400 villages was taken from
tion per village was found to be 505 witha standard deviation of 50. Using
if the difference between the two averages is statistically significant at
33, You are given the following information refating to purct

‘5 :

L Momjacturer No. of Buls @ Mean Iife
P O\ ) ]

4 .0 2950 hs.

8 100 29701es.

Is there a significant difference in the mean life of two makes of bulbs ? -
34 Aman buys 200 electric bulbs of cach of two well-knowa makes taken at random from stock
that “Make 1" kas a mean life 0f 2,500 hours with a standard deviation of 90 hours and *Make Bt
houts with a standard deviation of 75 hours. Is there a significant d:Terence in the mean fife of thes
of significance ?

Place A
68.50
35



.«

s re quoteda the same price. A

[} -

B eaintm  sDipewy ¢ S SRR
A & ) ; i : g
SR L R 8y < \
!mgml'm difference in the quality of two brands of bulbs at S% level of spﬁm3

;ﬁswppumims.mmm3o%mzsmmo:mmw§a,nu
mhumplesofszoomdooomp«ﬁvelmmmmmlmumuw 2
gt 3% level of significance is 1.96) (MBA, IGNOU; June 2001) e

.gmmnmamnuimquoryisaesimdmﬁnmonmmm.w a
random sample of 50 filled bottlés was taken and the average volume of soft drink was computed 10
bottle. Test the b esi;thatlhemanvolmncofsoﬂdﬁnkperboﬁleishotbstuﬂmlﬂﬁ 0

(BA, IGNOU. &

o , )
2. " A
i e
1 » 4
] s o

f
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Mmouslmmauuuevmmmmpw
: -u-u.mwnﬁweclmramilyspmks,moum,kmm
‘city, showed & sample mean monthly expenditure of Rs, 8,450 with 2 standard deviation of s,
H_=Rs. 9,000 with a = 0.05. Use Two Tailed test.
(/) What ere the critical values of the test slausuc.md what is the rejestion region ¥
3 (u) Compute the value of the test statistic.
izu) What is your conclusion ?
Solution. Given 12 =9000, n =25, 7 = 8450, s= 1450
Let us take the null hypothesis that there is no significant difference
sample mean monthly expenditure and population monthly expenditure, /¢, Q,
Hy:p=Rs.9000, H_: 4 #Rs. 9000, Using /-test. Q
(:) Critical values of  for 24 £, a1 5% level of significance 064, "P\
x-p o 8450-9000 5505
T Ty “&Q\)
(i) Since the computed value of 1= - 1,897 is I table value of £ = - 2,064,

region. Hence, there is no significant difference bet mezn montily m
expenditure. Therefore, the samples have been drawn from the given population,

~ ST -

1A Am the following questions, each question carries ome mark:
(i) What s a r-distribution ?

: (MEA, Me
(i) \\rmﬂnfomulaforddfemoﬂwommincuof seugie
(iii) Define r-test. g 7
(#v)  Give two important properties of I-distribution,

- (%) Giveatleasttwoi unpmmapplucdmoflm
PR (v)) maoyoumdmmbydeyeesofﬁudm?
ﬁuispmmdz4m°6we1tstormla.




They were given 3 month's training and again g
A BOC D EerE
. foaide e TR BRE U5
T R 5

sarisbles in the population uncorrelated ? Q ;
sample of 10 boys had the following LQ." s - 430, 110, 101 Hh
ion of a population mean 1.Q. of 100? W’l’:’&m

e \% X

ories A and B carry out i

R famtamobile tyre manufacturer claims that the average life of certain grade of tyre is greater than 2
g.,*md&ivhpgcondiﬁaumuwof:minmiguAm:qbd'lswn :
- Smdwd devintion of 27,000 and 5,000 ks respectively, were computed. Can we conclude that fhe s
K ;j‘!ﬂlschimed? 2 (M Com,
=) ¥
& T quality control department of a food processing firm specifes that the mean et weight pe pack
- b Mg Experience s shown thatthe weights are approimately normely ésribetod A
'Bh"'mw:oflsmykldsamuﬁ#dluﬁi‘ﬁ“ gt
weight of the package has decreased ?
. ’
king designs are under consideration for adoption in 2 piant. A time 2286
Ve mean assembly time of 300 seconds with 2 standerd deviation of
assembly time of 335 seconds with  standard deviation of 15
£ the two working desigas significant a 1% level of sigaificssce =




19,

ﬂﬁ:%'ih‘ '
Sum of the squares of the dnffermm (&om their. meanS)

Is the difference significant ?
" A fertilser mixing machine is set to give 12 kg of nitrate for every quintal blg offemh fen
 The percentage of nitrate are as follows : 5

20.

21.

2,

.. u.

_ ._..,mvn&lyuluiuumfoutypmlweekmremdto I$77bmu|dshcmd

~ Do the two drugs differ significantly with regard to their effect in increase in weaght e

TG T R T T 2,
Is there reason to believe that the machine is defective ? 3
The marks obtained by two groups of students in a Statistics test are given below :

Group A Group B
No. of students ' 12 1
Mean Marks 42 38 2,
Standard Deviation of Marks 10 15

groups ?
Two types of batteries are tested for their length of life and the following data m&ned
A Size of sample Mean life in Hours Vari
Typed - 9 600 ?
Type B R 640
Is there a significant difference in the two means ? QQJ
[t=7.17] 2
A correlation coefficient of 0.2 is found in a sample of 28 pa‘\%e Z-testto find outif thisissi

zero.
Two different types of drugs ‘A’ and ‘B’ were tried @n patients for i mcreasmg weight, 6 pe
and 8 persons were given drug 8. The increase in pourn is given below :

Drug A RN R IR [ 4 8
Drug 8 12 8 Hisdvad s e 16 9 R

On the basis of this data, can it be concluded that there is 2 sugmﬁcnm difference in v%mmuﬁ

[t=042)
The mean weekly sales of the chocolate bar in general stores was 146.3 bars per store.

aign successful ?

tocompmﬂnecﬂ'ectsoncmhekol‘usbnndd ‘
ation pairs of identical twins are used d i

. o?mdcwlopeddudugmmg&m




hel mdmmm means of the o sa
offect of a fertiliser on rice production, 24 p!ou .,r
pm’dwhb fertiliser and the other half were untrefed \
unireated plots was 4.8 quintals with 3 stardg :
6 §.1 quintals with a §TaMBard devq
ent in tice production begause of {% a S% level of ngmﬁmu?

¢ heeffciency of mmwzlcclnc el :
_ § yplsu are chosen
Kinds of typewriters are then asked o Lype on each kind of qmmfﬂ

: m!ed average number of words typed per mioute, are observed and given in the e
YRR I S T o [

¢ _q.. X 62 70 90 10 72 w70
you of the vpinion that there §
yourcompany decides to buy the standard lypeveriter for use onlywhenthe ckc!rictypewmagivun A

mllun that of a standard typewriter. Based on the result chiained above, bow should the companyact?
usulnmem, subjects were assigned at random betwaen tao conditions, five to each. Their sceres
Can one say that there is a significant differance between these 1O conditions ? What must be
out this test ? :
115 120 110 103

130 135 il
\ccls 9 salesmen at random and their sales figures (in tho
ndergo a course deviszd by a busincss consultant and thei

mho\vn inthe tabls, Has the training course caused an lmprovement in the

A L S D g 4t
A chon. .98
Jations and their values a¢

.Wﬂ were drawn from 140 normal pop
82 B4 88

o

is a vast difference in the efficiency of the two types of typewrims? : £



 Ex #mwam::@m- _mmmh\mmm
tm&m&mnmmaﬂtmwowhmf

: - o ey Sk SRR TR W LT bl 3

lcaviamsks - 4 -2 6§ 8 1 " §Era

. Deh-b-cﬁ:tz&a&m:s:meg*‘&f*ﬁnm'hmg

4. ;owtusms:'wdurm:ck:czua:-.v:xtm\wk:rsmafmuy.m“mb«wl

© acertaindey ac fasnd o be
e sy sS4 Ss, 56 S, S 9, 60
humdmmmzkw.s:uy.g;:ammnmmoﬂhenmnberonlm
587
[r=26,ys] A
43, Anm&vmswnﬁnméﬂ!ﬂf@!{&c.cmmmﬁm A sample of ten bo
found to contzin - 168, 164, 155, 167, 168, 169, 170,170 I70ndl7lp|lls,mlhaslandlrddevl
whether the device is properiy adjusied.

4. A random sample of 9 items is taken of 2 coriam messement mehcdm,\lisfoundmlxx
Fied the confidence Fimits for 5= populatios mean a1 3% 1avel of significance and test the hyp
mear is 8. (Table values of 7 & Salevel for 84 T ani B0 are respectively 2. 306 end 2.2¢

o -8 lkhﬂouﬂghm‘d.kmoflm.‘mbefmwdlﬂummmo\mﬂl&
h%bb&nkm&mmsﬂu&dmm :
Week No. O S e 4 s 6 7 R |

LT T W ST LI e
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2 3. 4 s. 78 7 ,
AR 121 120. 1357 130 - 140
S 127 138 28 3T 13 a2

‘ clentevmnoe toindicate a difference in the average 1. Q scores of the two groups ? (MBA,
in emenmcnt to compare two types of food A and B the followmg mmlts of mcmum\mghs

ailea e et el
"53| s1| s2| a7 | sof s2|s3)
ss| s2| s3] s0f s 548

that !helwo sample

sof wbjecsanlndependmumwemndxndematwnsbm_ 00K

gain?

machine is supposed to discharge 8 ounces ofco!fee ifthe

M uzgzpso{wﬂ‘eemtaken from the mac mgand
15

andOSouncs uspettml Is d\:mdum,’




: -mleostdemugivaW
frrs Uit Sales Territories

- n w 38
- Aoy 59 e [ oy
 Should the manager's assumption be rejected. \

Sﬁnlbl. Let us take the null hypothesis that the order potentials are thezsame formh ofthe
Wﬂumslmld be, i.e., S0 in each sales territory. Applying " test :

0 : E (-
60 “\\eﬁ oo
;; \s’ffa“e“ 81
c e \\e‘ue 196
=X (0—'512—=a.04
For V=3, 05 =181

The calculated value of x is more than the table value. Hence the null hypothesis is rejected. We. lhen:ﬁn.
- theorder potential is not the same for each of the four sales territories.

Tustration 29. The following table gives the number of aircrat accidents that occurred during the various d
week. Tesl, whether the accidents are uniformly distributed over the week. -

Days  + Mon. Tue. Wed. Thurs. Fri. Sat,
No. of accidents 14 18 12 11 15 14




