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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of
this question paper.
2. Attempt all questions.
3. All questions carry equal marks.
4. Answers niay be written either in English or Hindi; but the
same medium should be used throughout the paper.’
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& @ (Moments) 2, 10, »X =120, TX2=600, Y =90, Y2 =250, XY = 356.
(3) v fameor ¥, [ 5 H W WX .
40, 3 50 ¥ 1 B, W B, N R T EERI
TER B W ¥ o =R |

It was however, discovered at the time of checking that
it had copied down two pairs as :

(@) @ TR R v e ¥ 244, 2550 AR 246

X Y
_ . g1 10
ﬂm_%ﬁﬂﬁ&ﬂ_@mﬁ%ﬁﬂoﬂ%%jJ S 5 q
Sdmaaw%umﬂwﬂmm&mwa._?%s e Tl |
w0 (i) o s W SeRree fRE@ @ 2200, 32500 While the correct values were;
Fun 22600 =@ AL x i
& 12
(®) i&%m.ﬂ%%wdﬁ@m,w%ﬁ%mﬁm £ :
ﬁ%n - 2 . .
wH A wE S Obtain the correct value of correlation coefficient.
Aol FA A A EE 586 648

(b) Explain briefly the additive and multiplicative models of

G time series. Which of these models is more popular in
e Wl W (%) o practice and why ?
1210 .
ESECY S D% 1000
g ®) »yO (c) Twenty passengers were found ticketless on a bus. The
f sum of squares and the standard deviation of the amount

1 thei
?V —p ﬂm_muw - s R S 27 found in their pockets were Rs. 2000 and Rs. 6

respectively. If total fine imposed on these passengers

(i) i>%~iwm%$@ﬂﬁmﬂ%wﬂﬁww

is equal to the total amount recovered from them and
‘ leulating the coefficient of ity e . ; .
2. (a) A computer while calc i e fine imposed is uniform, what is the amount of fine
" ables
relation between two varl : recovered from each passenger ? 5,9.5
8w f observations obtained the following results; P g ( )
pairs 0
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Ouﬂ 2X=120, ¥X2= 600, XY = 90, MWN = N.mo 2XY =356

(a) A study of examination results of a batch of 20 students

showed the mean marks as 60 and standard deviation = R o RISSECT L)
of marks as 5 in the first term. The same batch scored

mean and S.D of marks as 70 and 10 respectively in

the second term. Which term has greater absolute mqw ) % -

relative dispersion ? Comment on the improvement in 12 %

their performance. @ =g

| i

||
1 I (b) Identify the components of time series. Also explain —

uses of time series in economic analysis. : %ﬁ

(c) @_ The median of a symmetrical distribution is 15. If
the coefficient of quartile deviation is 2/3, find first PR VIR & wdY T F o i |

and third quartile.

| (@) wmRw sy
_ ) IS F A (Additive)
| (ii) “Coefficient of correlation between X and Y is Aiﬁmﬁmo&?@v ﬁ@wq#maﬂ.mw@d
|

, 0.85 and the regression coefficient of X on Y is — ¥ wh
i | | At A 2 3R Ay ?
0.76 , Comment.

R I
FIER A I Heey

). (@)

(iii) What would be the value of correlation if two

o W ik
regression lines intersect each other at right ; ATE e 72000 3R T | e I
| angles ? | (5,5,5) ::ﬂﬂﬂmx&ﬂ@id@%dﬁ#%%iﬁﬁ

. ¥ W W (Fine) 8 afr et gy 7
(37) T e 3 A fFEert X R Y & 30 SIS ® sraeien .

w = aRom W g9 Irerar
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(%) T 20 P & @9 ¥ o o ¥ WeA (Mean) 60 AR
St o weE BEe 5 a1 TR WY N g @ F e
=1 e 70 3R AR R 10 w3 | fhe v ¥ o
Rk Tt fmew ok wer ? 7 S fwmeT § gER W
ft oot =ifeg | :

’

(F) @@ @ Aﬁaomona&%m%..ﬂ%_mﬁdﬂg
ED ﬁﬁﬂwﬁqﬂ.w%ﬂ&mﬂ%%@f

@) (i) v @t e @ wRaw (Median) 2151 3l
i e @ s 2/3 F A W SR T
IgdE @ i |

(i) “X 3k Y & W wewEey 0w 0.85 ¥ WY W
X & g s -076 7, A Rowdt Afw |

(i) AR 2 T YT T R A A D B W

Fe QA qEEEEY H qed TN BT )

(a) 15,000 students appeared in an examination. The mean
and standard deviation of marks were 49 and 6
respectively. Assuming the marks to be normally

distributed;
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(i) What proportion of students scored more than 55
marks ?

(i) If in the same examination, grade A is assigned to

students scoring more than 70 marks, what
proportion of students will receive grade A ?

) (b) Write a short note on CNX Nifty Index.

(c) The trend equation for quarterly sales of a firm is
estimated to be as;

Y=20+2X

Where Y is sales per quarter in million of rupees, the
unit of X is one quarter and the origin is the middle of
the first quarter (Jan-March) of 2009. The seasonal
indices of sales for four quarters are as follows;

Quarter wmwmozw_ Indices
1 120
II 105
II1 85
v 90

Estimate the actual sales for each quarter of 2014,

(5,5,5)

P.T.O.
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OR

(a) The price of a ooB.Eo&Q during 2009-2013 is given

below;

Year
2009
2010
2011
2012
2013

Price

100
107.
128
140
180

Fit a parabola Y = a + bX + c¢X? to the above given

data and estimate the price for the year 2014.

(b) What is secular trend ? Discuss any one method of

isolating trend values in a time series.

(c) Between 2 and 4 p.m, average number of phone calls
per minute coming into the EPBAX of a company vww\
2.5, find the probability that during one particular minute

there will be;
(i) no phone calls,
(ii) exactly three calls,

(iii) at least two calls.

(5,5,5)
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(37) 15,000 fremdl wlen ¥ @Rl g7 1 S @ Wem (Mean)
49 IR A fEaT 6 A1 9% A FW BF s wwT
foaRa 2 :

(i) frar R = s 3 55 s ¥ I W

el
(i) afR =& wder ¥, B B ¥ 70% ¥ FOF i
T {6 38 U3 ¢ fer s R W Rl @ smaw
T T W
() CNX Nifty s ™ v @y R ffed |
(@) v W A R e @ fre wgiRy el @ s R
W B
Y=20+2X
el W Y 2 o R ke e ¥, weE X 2

fowdt wor S @ 2009 A wow TE W wen (SeEQ-
1t ) .

T RS W R S A qmwE e TR 3
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| 561 | 4D g 561 13

R el et (7) vF ¥ & EPBAX W 2 3K 4 PM @ 717 sitaq wr

| I 120 il Tt B 2.5 3, war = i v R ffie w© a9
II | 105 (i) = B w8
| 11 85 (i) Tt B

i %0 ) (ii) = =w 2 T

, mor%ﬁmﬂgmwmﬁmﬂw%ﬁﬁ.ﬂmﬂ%@f

4. (a) Table below shows the average wages in rupees per

3rerar week of a group of industrial workers during the year
2007-2014. The consumer price indices for these years
3T) 2009-2013 i wit as base are also given;
(3) & 99 T WM W aed A Rar w2 ith 2007 as b Iso gi
a¥ {0 Year Average wage of workers (Rs) CPI
I
m‘ 2009 100 2007 1190 100
i 2010 107 2008 : 1330 107.6
| 2011 128 2009 1440 106.6 7
2012 140 2010 : _ 1570 - 107.6
2013 180 M. 2011 . 1750 116.2
; e e 2012 1840 118.9
T WA (Parabola) Y = a+bX +cX? IR et ¥ :
e =R ok 2014 * oy 7@ W@ R | L | 1890 119.8
2014 1940 120.2
(@) e FE WY (Secular Trend) = & ? vs wm e : :
7 ¥ 7o T T F B v TR w5 ok R | () Determine the real wages of workers during 2007-
[N i |
v 2014.

P.T.O.
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561 | 15
(i) Determine the purchasing pewer of rupee for the | el in s

year 2014 as compared to the year 2007. What is : - N

the significance of this result ? Strategies N, g 3
S, 7,20,000 3,00,000 1,50,000

(b) Explain briefly statistical decision theory. What are its S; 5,10,000 4,50,000 0
key ingredients ? (9,6) S, 3,00,000 3,00,000 3,00,000

NN 2
OR )@

(a) Differentiate between :
(1) Priori probability and posterior probability and

(i1) Independent events and mutually exclusive events.

(b) A food product company is contemplating the
introduction of a new product with new packaging to
replace the existing product at much higher price (S))
or a moderate change in the composition of existing
product with a new packaging at a small increase in
price (S,) or a small change in the composition of the
existing except the word ‘new’ with negligible Eow@mmw% )
in price (S,). The three possible states of nature are: (i)
high increase in sales (N,), (ii) no change in sales (N,)
and (iii) decrease in sales (N,). The marketing
department of the company worked out payoffs in terms

of yearly net profits for each of these strategies :

Which strategy should the executive advise on the basis
of :

(i) Maximin criterion,
(ii) Maximax criterion, and

(iii) Laplace criterion. (6,9)

(37) A G 7 TR ¥ 9§ 2007-2014 ¥ SN ARl & v
faftee = & 7 TwE Wl Wi @ T 2 ST

A GEHIH 2007 W IUR 4 A A W T
o sfeRt @ e wetgd (R) CPI
2007 1190 100
2008 1330 107.6
2009 1440 106.6
2010 1570 107.6
2011 1750 116.2
2012 1840 118.9
2013 1890 119.8
2014 1940 120.2

P.T.Q.
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il ,
i . ; .
1 (i) =l = 2007-2014 ¥ Wem aRafasw Aogy e i A el Rl ¥ (i) Rl ¥ Te 3R (N), (i)

; | ISy S R R T (N), SR (idi) Rt ¥ e () o

i | 4 % .

: | (i) 2007 =& WHEE 2014 ¥ T A wA Ak w1 FHuior FER % R R 3 e w3y A wRi o

,,,,, FHIY ¥4 IR T T WEwT B 7 o

E o - T 3w T A

|| (@) wiReem fofa feer (Statistical Decision Theory) ). )
i _ o
, Hlere au ifoTe | 3@E WA ad (Ingredients) wm ¥ P oy Ny Ny
e . S, 7,20,000 3,00,000 1,50,000 :
I AN , B

L i S, ' 5,10,000 4,50,000 0 4

(%) e i S, 3,00,000 3,00,000 3,00,000 =
7 K
7 ] . . b ;

T (i) T -TEETEEE SR T - TS v - S P O

| I . .
f | (i) wod= WA SR S T A (i) ‘ot fey N

? (Independent Events and Mutually Exclusive Events)

|

(i) sfr sfreraw fey
l ;
ﬁ (=) aﬂﬁﬂaﬂaﬂﬂ%%@wﬁaﬁﬂmﬂﬂw%‘ :
N wnﬂmﬁﬂﬂaﬂ%wﬁﬁ%mﬂaﬁmﬁﬁwﬂﬂ%&p

(iil) T (Laplace) ferw

W B W AT FEAT (S,) A1 a9 I W @A ¥ 5. (a) An organization is faced with the problem of choosing
J A IRIET ST U AN YR © 9y eg X 9 @ one of the three products for manufacturing. The
| of = (s,) o c e ¥ G b - potential demand for each product may turn out to be

. good, fair or poor. The probabilities for each type of
A A T TR AN - F A A gl W (8,) 1 WP demand were estimated as follows:

P.T.O,
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Product Type of Demand
Good Fair Poor
A 0.75 0.15 0.10
B 0.60 0.30 0.10
C 0.50 0.30 0.20 ]

The estimated profit or loss for three states of demand

in respect of each product is given as;

Product Rs. Rs. Rs.
A 35,000 15,000 5,000
B 50,000 20,000 (3,000) HOmm,
C 60,000 30,000 20,000

561 19

OR

(a) In a class of 75 students, 15 were considered to be
very intelligent, 45 as medium and the rest below
average. The probability that a very intelligent student
fails in a viva-voce examination is 0.03; the medium
student failing has a probability of 0.05; and the

u corresponding probability for a below average student
is 0.15. If a student is known to have passed the viva-
voce examination, what is the probability that he is below
average ? .

(b) From the date given below pertaining to 66 villages,
calculate the value of coefficient of correlation between

total cultivable area and area under wheat production;

Prepare the expected value table and advise the

management about the choice of the product.

(b) For a bivariate data, you are given the following :

T(Y-58)? = 483, T(X-58) (Y-58) = 1095

If the numbers of pair of observaticns are 7, determine

the two regression equations. Also compute the

coefficient of correlation.

A

W

$(X-58) =46, X(Y-58)=9, IZ(X-58)?= 3086,

(6,9)

Total cultivable area (hectares)

Area under | 0-500 500- 1000- | 1500- | 2000- | Total
wheat prod. 1000 1500 2000 2500
(hectares)
) 0-200 12 6 - - - 18
200-400 2 i8 4 2 1 27
400-600 — 4 7 3 - 14
600-800 - 1 - 2 1 4
800-1000 = il - 1 2 3
Total 14 29 11 8 4 66
(6,9)

P.T.O.
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(37) aﬂﬁ_ﬁ%mﬂw%,wwﬂa@%%%ﬂaﬂ@.*

X R U T TE BT B | B IE AR A S
(Good), 3@ (Fair) a1 Faeie (Poor) B Hehel TIW
g%mﬂ%ﬂ?%%ﬁﬂﬂ@ﬂmﬂdﬂ%i
o)

A2 '®
Al HANT &l ThiX 3
. fr R
A 0.75 0.15 0.10
B 0.60 0.30 0.10
C 050 | 030 020 |

é@m%ﬂ%%%%%&@g%&w_@
We

IR R 4 g
>. 35,000 15,000 5,000 s
B 50,000 20,000 (3,000) HOmmL
C 60,000 30,000 . 20,000 L

e Ao WRON S AR T & T W T hl A
¥ .

®

=)

U A R @ @ A W w2 Y e

@)

21

ge f2eR (Bivariate) 3tiss & forg, et femforias g
mqﬂ_%w” |

2(X-58) =46, I(Y-58)=9, ZX(X-58)2=3086,
Y (Y-58)% = 483, Z(X-58) (Y-58)=1095

IR Jacifrd e & @ 7 & W A T G
it i @ & wewery TS W N O
o |

1Al

75 faenfRA = wen ¥, 15 9gT e A, 45 TEF ®R &®
Tl A S D AN A wweEar B ogw gfeme i
ARew Tdem F B B WA W 2 0.03, AAH wR & e
# Bl B S EreEn 005 W IR SET @ A & fEmeh
& B BN I W 015 9 | AR Ue Rt WiRasw wden

L B DR ST i CO i

66 A F oA ¥ F TS A AT I AL D FewHA
® W Ry TN S 0T S |
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Note. To obtain values of e'l_for other values of &, use the laws of exponents. For example, e~
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Standard Normal (Z) Table

Area between 0 and

| {ee0 [ oo [ ooz [ 003 [00s [ 005 | 006 | 007 | 008 | 009

| 00 [0.0000 [0.0040 [0.0080 [00i20 [0.0160 (00199 [0.0239 [0.0279 [0.0319 [00359
{01 [00398 [0.0438 [0.0478 [00517 [0.0557 [0.0596 (00636 |C.0675 [0.0714 [0.0753

| 02 {00793 |0.0832 [0.0871 [0.0910 |0.0948 |0.0987 0.1026 |0.1064 {01103 {0.1141
703 (01179 [0.1217 [0.1255 [0.1293 [0.1331 [0.4368 [0.1406 (01443 [0.1480 [0.1517
04 Joussa (01591 01628 |0.d664 |0.17000.4736 [0.0772 [0.1808 |04844 [0.1879
05 (01915 [0.1950 [0.1985 (02019 |0.2054 |0.2088 [02123 02157 02190 {0.2224

[ 0.6 [02257 02291 02324 |02357 [0.2389 02422 [0.2454 02486 {02517 02549

| 07 02580 02611 (02642 [02673 02704 [02734 02764 (02794 (02823 (02852
| 08 [0288102910 [0.2939 [02967 [0.29950.3023 [03051 (03078 {03106 03133

[0 {03155 (03186 03212 |03238 [0.3264 (03269 03315 |0.3340 |0:3365 0,389

| 10 {03413 {03438 {03461 |03485 [0.3508 [0.3531 (03554 03577 {03599 [0.3621

| 11 (03643 /03665 03686 [0.3708 (03729 03749 (03770 [0.3790 [0.3810[03830
[12 {03845 03869 03888 [03907 [0.3525 |0.3944 |0.3962 03980 |0.3997 [0.401S

| 13 {04032 /04049 (04066 [0.4082 {04099 04115 {04131 04147 {04162 [0.4177
{14 04192 04207 {04222 (04236 [04251 [0.4265 [04279 04292 |0.4306 [0.4319
{15 04332 04345 04357 |0.4370 |0.4382 [0.4394 (04406 |0.4418 |0,4429 {0.44d1
{16 [04452 (04463 [0.4474 04484 |0.4495 [04505 [04515 04525 (04535 |0445
{17 (04554 (04564 [0.4573  [0.4582 (04591 [0.4599 04608 |0.4616 [0.4625 |0.4633
|18 {04641 0.4649 [0.4656 [0.4664 (04671 [0.4678 (04686 {04693 [0.4659 [0.4706
|19 04713104719 [04726 (04732 [04738J04744 [04750 {04756 (04761 [04767

| 20 0477204778 04783 (04788 |0.4793 (0.4798 (04803 04808 {04812 [0.4817

[o4830  [04834 [0.4838 [0.4842 [04846 04850 04854 [0.4857 _)

(22 ] {04868 [0.4871 |0.4875 [0.4878 |0.4881 |04884 |0.4887 [0.4890
123 (04893 {0489 (04898 [0.4901 |0.4904 04906 [0.4909 [04911 |04913 [0.4916

[ 24 04918 04920 (04922 |0.4925 |04927 (04929 [0.4931 |04932 |04934 04936
(2.5 (04938 104940 |0.4941 [0.4943 [0.4945 {04946 04948 |0.4949 04951 [0.4952

| 2.6 104953 104955 (04956 |0.4957 (0495904960 (04961 (04962 04963 [0.4964
| 2.7 04965 04966 (04967 (04968 [0.4969 (04970 |04971 {04972 {04973 |04974
(28 [04974 04975 [04976 (04977 [6.4977 (04978 (04979 04975 [0.4980 [0.4981
|29 (04981 {04982 04982 |04983 |0.4984 |0.4984 J0.4985 |04985 |04986 |04986
(30 10498704987 (04987 |04988 |0.4988 |0.4980 [0.4989 |0.4989 04990 (04990

(700)




