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[Tﬁis question paper contains 16 'printe‘d pages.]
2120 Lo . Your Roll No. ..............
M.Com./T " A
. -Course 103 - STATISTICAL ANALYSIS

(OC . Admissions of 2003 and before)

Time : 3 Hours | . Maximum Marks : 75

(Wnte your Roll No. on the top immediately
- on receipt of this quevtzon paper.)

Note :— Answers may be written either in English or in
Hindi; but the same medium should be used
throughout the paper. '
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Attempt all guestions.

-

ANl questions carry equal marks.

All the parts of a question must be
answered together and in a given order.
Use of simple calculator is allowed.
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1. (a) Distinguish between a priori and posterior .
probability. _ )

(b) A bag contains 5 black and 7 white balls. A ball
is drawn out of it and replaced in the bag. Then
a ball is drawn again. What is the probability that

(1) both the balls drawn were black.
(i) both are white.
(iii) the first ball was white and the second black.

(iv) the first ball was black and the second white.

’ (1.5x4)

(¢) A, B, C and D play a game of "dice. Whoever
throws a six wins the game. If A begins the
game, calculate the probabilities of winning by the
players. : (6}

OR

(d) State the additive theorem of probability with an
example. _ ' . 3)

(e) Given that P(A)=3/14, P(B)=1/6, P(C) = /3,
P(AC) =1/7, and P(B/C) = 5/21, find the following
probabilities : P(A/C), P(C/A), P(BC) and
P(C/B). : (6)

(f) Two urns each containing 6 balls; urn I contains
2 black and 4 white balls and urn H holds 3 black
and 3 white balls.
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(l) We choose an urn and a ball is drawn, which
turns out to be white. What'is the pl‘Obablllty

that urn I was chosen ?

.('ii) An urn is chosen from which' a ball is drawn.
. The ball turns out to be black. Find out the
probabilify of urn Il being chosen.  (3+3)
(%) o AR ok o Wl X R @ o
(@) w5 W A 5 W ok 7w A F) TR R v e
framit o ik A9 X B @ AT A e Peeen
| T | T Wi @
()ﬁﬁ@ﬁﬁﬂ%mﬁl
- (ii)aﬁmvi’n - _
(iii)ﬂaﬁﬁﬁam?ﬁaﬂt@ﬁmﬁiﬁl
(lv)ﬂzﬁﬁamﬁaﬂ'{@ﬂmﬁl
(W) A, B, CaﬁtDw@wﬁﬂ@ﬂ%%nﬁtaﬁﬁ@g '
Feral 2, AT o 2 4 AR A Bl qw wew B, A
Faafedi aw Jiem A wRwast = wRefr Hif
() WimE W DN T AT JOT HR |

(%) wem & P(A)=3/14, P(B) = /6, P(C) = I/3, P(AC) = I/7,
3R P(B/C) = 5721 PreafaRes wRe® w19 3ifmw .

" P(A/C), P(C/A), P(BC) 3Rk P(C/B) |

| ‘ | P.T.O.



2120 : 4

(T A Fam ¥, WE N 6 W Faw 1 ¥ 2 = 3k
4 a9 MR ¥ IR wow 11 ¥ 3 T 3R 3 wRe
4
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2. (a) Define mathematical expectation of variable with
an example. . (3)
(b) 8 coiris are tossed at a li’me, 256 times.

(1) Tabulate the expected frequencies of getting
a head.

(i) Compare the mean and the ‘variance of the
fitted values ? (4.5+1.5)

(c) (i) A normal distributioh has mean 5 and standard
deviation 3. What is the probability that the

deviation from the mean of an item taken at

random will have a negative value ? (3)

(i) The following data relate to the performance
of students in two sections A and B in a
preparatory test. '
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Section  Mean Marks - Standard Deviation
A 8 - s
B 4 ' 1.5
The minimum pass marks in-the preparatory test
are 36. Which section needs attention for preparmg

for the annual exammatlon‘? It is assumed
that the distribotion of marks follows normal

-~

dlstnbutlon . .. 3)
OR

- (d) Write down three properties of normal distribution. -
| - | O
(e) The weekly wages of tradesman are normally
 distributed about a mean of Rs, 150 with a
. standard deviation of Rs. 12."Find the probability
of a tradesman having a weekly wage lying
(i) between Rs. 150 and 156.
(i) Rs. 144 and Rs. 150.
(iii) Rs. 147 and 156
(iv) over Rs. 165.
(v) under Rs. 132.

‘(vi) more than Rs. 24 from the mean. - (6)

(f) (i) With usual notations, find p for a binomial .
random variable x if n=6 and 9p(x 4) =
p(x=2). : N C))

- P.T.O.
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(ii) Under what condition, a binomial distribution.
will be symmetrical 7 - (2)

(o) T TeTEen 24 gY S A U searmn wRonE ARGy
(a)wmaﬁﬁfaﬁzsémmw
(i) W 3= =y gl = arel 38 R )
(it) I AR & WA 3 FEr g S |

() (i)wmaﬁwms 3R W e 3 2t

= it ¢ B agRew @ of el @ wm
¥ Raww = Howerw W AN 7

(ii) Foafoiem siind v T aqeor & A Fpm A
3 B ¥ o & fRewew ¥ a&fm )

SAHRT T HF TE REET
A ” 43 : 5
B 41 15

TP Qe ¥ =Ew I 36 F | B S
R affs W R I B oom W[ D
JETHA ? | T5 A 8 R el w1 e wane
qeT W FFET A 2

R

(ﬂ)maﬁ%mgﬂ-aﬁﬁMI



2120 ' 7

(2) R A ARSI 7160 D WA D T ok
vame: dRe ¥ A Sww e R 22/ R
i P % s s <l
WREH Fq R )

(i) %150 K 156 & ¥
(i) T14a 3 Z150
(m) 147 31?{ 3156

(iv) T1ws ¥ ftrm

(v) 2132 9 =
L (vi) fem & T24 ¥ At

i (H) (i)ﬂﬁ.’n=63§!9p(x=4)=p()‘(=2)€‘ﬁﬁﬂ‘r§ﬁ@$
{ W x ® o R e vl & p W R
:9

(i) v e Tt R Rafedl A T S ?

3. (2) Distinguish among eStimate, estimator and
parameter, . ' : ) (3)

(b) A sample of 100 tyres is taken from a lot. The

mean lifé of tyres is found to be 39,350 kms. with
i ~ a standard deviation of Rs. 3,260.

(1) Could this sample come from a population
with mean life of 40,000 kms ? ,

- P.T.O.



2120 8

(ii) Establish 99% confidence limits within which
the mean life of tyres is expected to lie.
(3+3)
(c) Given that the standard deviation of metropolitan
rents derived from a pilot survey is Rs. 9.5, what
sized samplé should be taken to ascertain the mean
level of metropolitan rents, so that we shall be
95% confident that the population mean rent lies
within 50 paisa either way of the sample mea
rent ? How the result would change if it i
mentioned that the population consists of 10,00
rents ? ' (3+3)
OR

(d) Distinguish between Type I and Type II error.
- @

(e) A social-service agency in a local government: is
interested in estimating the mean annual income

of 700 families living in a slum in Delhi. A simple
random sample of size 50 istaken and the sample
mean and standard deviation turn out to be
Rs. 11,800 and Rs. 950. Calculate a 90% and 95%
confidence interval for the popuiation. (6)

(f) A sample of 400 electors selected at random gives
a 51% majority to the party in office and 49% to
the party in opposition. - '

(i) Could such a.éaﬁ]ple have been drawn from
a population with 50-50 division of political
opinion ?
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(i) Explaln the steps involved In- testmg the .
above hypothesis. ' (3+3)

(a:)ram,maﬂzmﬁﬁﬁaaﬂmn
(ﬁ)ﬁﬁq_ﬁ%mnaﬁmmﬁmwfaﬁm
A W 39,350 FEA v W e A B
- ¥3,260 ) o ' _
(i) =n wR¥Ed 40,000 Rt @ e e e
¥ FwEn B gea 2 7
(ii) 99% R @ Tafte ARR Bre o a7
& e e @ fom A v 2
(ﬂ)ﬂﬂhﬁﬁﬂﬂ%gﬂ?mﬂuﬁm&faﬂmm
£95 B W, TEFFRY Frodl w1 Mem 'R s
A @ Ry fra s @ e A ol o 95%
favae & & wwfte A w vRed wor Rag @ WE
50 4% TeR = SR Rore B 1 RO fvE FR e e
R 78 Sfefea 2 &5 wie ¥ w000 Bror 1
(w)mlaﬁzmﬂ%ﬁaﬁﬁé'aﬁﬁﬁl
(g)wwﬁwwﬁwwﬁmaﬁwﬁaﬂaﬁw

wﬁqaﬁhimﬁﬁmouﬁaﬁﬁmmﬁmm%
FFAT ¥ wA W@ 21 50 D APIT H CH GURA

“P.T.O.
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(7)

10
aghes whied R mn ik wieed W @k e

e 21,800 3R wHE Raew 7 950 Fiwwn ) aafer
& foT 90% 3 95% Rrvawmmr Fauw wRafm e )

TgB® TN MW 400 FEEEH B vE wied gaweg @@
H 51% T agha R RANTE B 49% w1 agE W
21

(i) 70 8 SR @ Wl TERE T S s0-s0
F fwiem & vl 3 P & www 27

(i) I wwer & view o wiEw B won =t
W HIAT

4. (a) What is central limit theorem ? What is its

significance ? (1+2)

(b) A random sampie of 40 male employees is taken

at the end of a year and the mean number of
hours of absenteeism for the year is found to be
63 hours. A similar sample of 50 female employees
has a mean of 66 hours. Could these samples have
been drawn from a population with the same mean

-and with standard deviation 10 hours ? (6)

(c} A census of retail establishments in a particular

month revealed that the mean monthly turnover of
suburban food stores was Rs.2500. A random
sample of 16 such stores taken in the following
month had a mean monthly turnover of Rs. 2660
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and a standard deviation of turnover of Rs. 480.
Could you conclude that the mean mdnthly turnover
had changed since the census? Mention the,
assumption on the basis of the above test is -
conducted.” - . (5+1)

- : OR

What is degrees of freedom ? Explain why we
lose one degree of freedom whenever we wish to

' . estimate population variance by using sample mean -

(e)

®

instead of population mean. {1+2)
~.
10 plots of land are treated with fertilizer A and

12 with fertilizer B. The mean yield of the first
plots is 6 bushels with a standard deviation of
0.03 bushels. The yields of second plots have a
mean of 5.95 bushels with a standard deviation of
0.04 bushels. At a one percent level of significance,
‘is there a difference in the impact of fertilizers ?
| - (6)
A soft-drink bottling compény estimates that during
the summer months of last year its home delivery
sales averaged 18 bottles per household per month -
with a standard deviation of 5 bottles. Following a
steep rise in the price of home delivered bottles,
a random sample of 40 households taken at the
beginning.of summer this year gives a mean of 16 °
bottles. Is this evidence of a significant reduction

P.T.O.
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in the company’s home delivery sales ? Use one
percent level of significance. Base the alternative
hypothesis on the economic hypothesis that the
price rise had significantly reduced the volume of
the company’s sales. - {6)

() &30 o0 W w5 3 ? S e 2 7

(@) o & a9 ¥ 40 W ARG F v TgRew W

fon T sl ad @ faw SR @ o 9 W gen

63 e Pl 1 50 AR wHARA D wgw whed @

A 66 b B ww ¥ wiyew @we WEg <t wakr

Fom & v ¥ s Roren wew faew 0 w27

() T W@ AR A e e &) wevE ¥ 9@ 9er

& Soriln wm well = W Wi T 7 2500
F 1 I WA W 16 WEA B agRew whed @ W
ARAF FET T 2660 A AR FEoT W AHF Qe
2480 M| T AW U Pewd frw wad ¥ 6 W
nfAyw mmm%m%mm%? 5L
v 1 Jeorm e RS FR W Ide vl
o mar 2

UG

(7) we=-RR ¥ A 2 7 e SR B o

T W AA R T WA W H IWT S T
W W0l il T HEH A6 T A o @A he
= ae W 2 7 :
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(=) 10, 5 W IHKH A w1 I B T o 12 g

WWBWI@'@Eﬂmméw-SﬂI
mﬁmo:oaw?u@’tﬁa‘@faﬂmmw
595 T R Wk RewT 0.04 T ? 1 1 whw

A TR R F IR D N R g 2 7

() g Y R v e o 2 B R ad or

W%'%M@ﬁmﬁmsrm%m

T ® s 9w vl w8 A @1

foRa dae i v ¥ A7 g B aw W T A=
® IR A 40 9 R arRos wRed A W 16 Aaa
| T TG W F R e - e g A wden wA
w1 9w 2 7 o W Ardend - w3 B
Reedt wmderr A R AffE wewe W dwn
TR B -9 ¥ R W R @ ad
WX wH o Rar 2

5. (a) Define.chi square distribution. State two test based

on it, : (i+2)

(b) An executive Mr. X in Bank Y has established an

express telfer to handle transaction consisting of a
single deposit or withdrawal. Mr X wants éxp;ess-
telier transacti6n§ to be completed in average of
less than 60 seconds. His sample data for last

. P.T.O.
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month stating menu and range (measured in terms
of seconds) is reported below.

Day | M T|w_ |TH FlM ‘T{w |TH |F

Mean | 587 1625 (618 |60.8 |697 | 59.0159.7 | 587|648 | 700

Range | 11 6 19 - 8§18 14 9 t5 7117

Day |M TIW |TH FIM T{W_ |TH F

Mean (602 | 64.0 | 607 1627 {708 1620 | 622 585 )63.8 1698

|Range| 8 11116 |10 {18 6 13 7115 |19

(i} Calculate lower and upper control limits.

(ii) Draw control chart and examine whether the
express-teller line is in control or out of
control. (4+2)

(¢) (i) The simple correlation coefficients between
X,, X, and X, are r, = 0.5, r,,= 0.3 and
1, = 0.45] Calculate the multiple correiation

coefﬁci;nt R, o ' {3)
(ii) Find out the coefficient of correlation between
x and y while y = —2x + 3. 3)
| oR.
(d) Define control charts and control limits. 3)

(e) Suppose a coin is tossed 100 times and we observe
58 heads and 42 tails. Test the null hypothesis
that the coin is unbiased. 6)
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() (i) Your assistant has supplied you the partial

(=

correlation coefficients between x and vy, y
and z as'well as z and x calculated from a
_ giveﬁ data set as 0.6, 0.8 and —0.5

reSpectiVely. You suspect the underlying data

is not correct. What would you do ? 3)

(ii) Find out the coefficient of correlation between
x and y while y = 2x +3. 3)

)mﬁaﬁmaﬁqﬁwﬁaiﬁﬁmwwmﬁaﬁ
qleel = T A |

(@) & Y ¥ v @dumeE X 7 Dad UF W AR e

F JEA-VoH & T T @ Tow wnfia R
ﬁ-xmé‘ﬁigﬁmm-mso%ﬁ%m
W FEd A R A A I WA IR W (IwS D
mﬁmﬁa)wﬁa@ﬁaﬁmaﬁmamﬁr:ﬂ%_
é’rﬂé%

Day |M T|w | F|M T|w |TH ¥
Mean [587 |625 l618 (608 |69.7 | 590597 | 587|648 | 700
| Range | 11 6 9 gdi8 |1a o | 5| 7lw
Day |M T|w |m F M T|w | _|F
LMo |602 | 640|607 627 L708 lezo | e22] s83|e3s 608
\Range{ 8| 1lis o lis | 6 7b1s |19

P.T.O.
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(i) Bt 3 SuRRr-fmat = R A |

(i) T v wARe ok T wifew oW @@
mmﬁdmi%mﬁﬁ?ﬂ%m%l

@) @) X,, X, 3k X, % 9 We geEEy T0F 1, =
0.5, r,;= 0.3 3 1,,= 0.45 T R, , FEawa=Y
U aitenterd Hifory ¢

(i) y=-2x +3 2 ¥ x dx y ¥ 99 gwEsy
OH T )

Jr¥ar

-

(w) P ¢ sk g Qe A R AR

(¥) 7 ARw &R T = 100 w1 IowRT T 3R &4 58
Y 3R 42 gy A F 1 Prei wawe W
e Ffoe & R s=fea )

@) (i) I gEEw T I o PuiRe ea-wea ¥
w%wxﬁyyﬁzmzmxam'
mmwm 0.6, 08 X 05 =
¥ wae fhe 1 snee e ¥ & sfiRe T
woh T A 2w w7
(i) y=2x+3 B W x 3 y & 0 FHE TS AW
=i |

(1 00)1‘ R w



