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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 may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. (a) Show that the standard deviation of a given series is independent of the
change of origin but not of scale.

(b) In a certain examination 100 students appeared. The results of those who .
failed are given below :
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Marks Number of Students
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If the average marks of all students is 68.6, find out average marks of those
who have passed in the examination.
(c) For a distribution, N =20, Karl Pearson’s Co-efficient of skewness (based

on median) = —0.84 and Co-efficient of variation = 40%. Sum of the squares

of given values is 14,500. Compute the value of median and mode.
(5,5,5)

OR

(a) Define moments. Establish the relationship between moments about arbitrary

origin and central moments.

(b) A set of 50 numbers has mean and standard deviation equal to X and ©
respectively. If each of the values of the set is multiplied by 45, the coefficient

of variation works out to be 25% while if each value of the set is increased

by 45, the coefficient of variation becomes 16%. Find the values of x and
c.

(c) Find two numbers whose geometric mean is 18 and arithmetic mean is 19.5.
Also, calculate their harmonic mean. (5,5,5)
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(a) State and explain the properties of coefficient of correlation.

(b) Given the trend equation :
Y,.= 36,000 + 2,160 X
(Origin: 2015, X unit : 1 Year, Y Unit : Annual Production)
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(1) Convert the above given equation on a quarterly basis and also shift

the origin to first quarter of 2016.

(ii) the equation on monthly basis and shift the origin to March 2015.

For a normal distribution, the first moment about 12 is 28, and the fourth
moment about 40 is equal to 1,875. Compute coefficient of variation of the
distribution. 7 (5,5,5)

OR
Explain Poisson distribution and also write its characteristics.

In a company, it is found that the probability for a worker who attended to
training programme to meet his production target is 0.92 while for a worker
who did not attend the programme the probability is 0.42. If 72 of the
workers have attended the training programme, what is the probability that
a randomly selected worker would meet the production target ? If a randomly
selected worker has met the production target, what is the probability that

he did not attend the training programme ?

The coefficient of rank correlation of marks obtained by 10 students in
Statistics and Accountancy is 0.2. It was discovered later that the
difference in ranks of two subjects obtained by a student was wrongly
taken as 9 instead of 7. Find the correct value of the rank coefficient of

correlation. (5,5,5)
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“Complementary events are mutually exclusive but mutually exclusive events

may not be complementary”. Explain with the help of suitable examples.

In a normal distribution, 10% of the items are under 35 and 90% are under

63% ? Find out mean and standard deviation of the distribution.

The coefficient of correlation between two variables X and Y is 0.64.
Their covariance is 16. If variance of X is 9, find the standard deviation of
Y series. (2:53)

OR

Distinguish between fixed base index numbers and chain base index numbers.

Under what circumstances chain base index will be preferred ?
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(b) Assume that on an average one house in 1000 is destroyed by fire during a
year. If there are 1900 houses in that area, what is the probability that

exactly 5 houses will have a fire during the year ?
(c) Aregression equation of marks in Statistics (X) on marks in Accountancy
(Y) for a class of 50 students is :
3Y - 5X + 180 =10

Average marks in Accountancy is 44 and variance marks in statistics is

9/16 of variance of marks in Accountancy. Find :
(i) The average marks in statistics and

TERS

(i) Coefficient of correlation between marks in Statistics and Accountancy
(5,5,5)
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4. (a) Obtain mean and standard deviation of a binomial distribution for :

; Pm =16 P(7) and N = 10

(b) Find the seasonal variation by ratio to trend method from the data :

Q;; Year Quarter 1 Quarter II Quarter III Quarter IV
‘ 2011 60 80 12 68
: 2012 638 104 100 88
| 2013 80 116 108 96
1‘ 2014 108 152 136 124
2015 160 184 172 164
(6,9)
OR

|
£ (a) A project yields an average cash flow of Rs. 550 lakhs and standard deviation
; of cash flow is Rs. 110. Calculate the following probabilities assuming the

YJ.& normal distribution :

(i) Cash flow will be more than Rs. 675 lakhs;

(i) Cash flow will be less than Rs. 450 lakhs;

(iii) Cash flow will be between Rs. 425 lakhs and Rs. 750 lakhs.
(b) The production of a commodity during 2010-2015 is given below, fit a

second degree parabola to these data and estimate the production for the

year 2017 :
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5. (a) Given that ¥p q, =250, 2p,q, = 150, Paasche’s index number =150 and
Dorbish & Bowley’s index number = 145. Find out

(1) Fisher’s ideal index number; and

(i) Marshal — Edgeworth’s index number.

(b) Explain the Statistical Decision Theory and highlight its important
components. (9,6)

OR

(a) A decision maker is faced with three decision alternatives and four states of
nature. We are given the following profits pay off table :

Acts S, S, S, S,
Al 16 10 12 7
A2 13 12 9 9
A3 11 14 15 14

Assuming that he has no knowledge of the probabilities of occurrence of the
state of nature, find the decision to be taken by each of the following criteria:

(i) Maximin
(i) Maximax

(i) Minimax Regret
(b) What is “Cost of Living Index’ ? What purpose does it serve ? (9,6)

(%) fear w2 & Tp,q, =250, Tp,q, = 150 W T = 150 3K A7 wer o
FARIE = 145. @ AT :
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(ii) #meiet - goEs TR
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TABLE III. AREAS UNDER STANDARD NORMAL CURVE

The entries in the table are the probabilities that
a random variable having the standard normal
distribution assumes a value between 0 and z;
they are given by the area under the standard
normal curve shaded in the figure shown on the
right-hand side.

Areas under Standard Normal Curve

Z
Z

0.00

0.01

=02t

003

“ 0.04

0.05

(006

0.08

0.09

0.0
0.1
0.2
03
04
0.5
0.6
0.7
0.8
09
1.0
11

12
1.3
1.4
1.5
1.6
17
1:8
1.9
20
2.1

22
23
24
25
2.6
27
28
29
3.0
31

32
33
34
35
3.6
3.1
38
39

0.0000
0.0398
0.0793
0.1179
0.1554
0.1915
0:2257
0.2580
0.2881
03159
03413
03643
0.3849
0.4032
04192
04332
0.4452
0.4554
0.4641
04713

04772

0.4821
0.4861
0.4893
0.4918
0.4938
0.4953
0.4965
0.4974
0.4981
0.4987

0:4990

0.4993
0.4995
0.4997
0.4998
0.4998
0.4999
0.4999
0.5000

0.0040
0.0438
0.0832
0.1217
0.1591
0.1950
0.2291
02611
02910
03186
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
04463
0.4564
0.4649
04719
0.4778

—0.4826

0.4864

0.4896-

0.4920
0.4940
0.4955
0.4966
0.4975
0.4982
0.4987
0.4991
0.4993
0.4995
0.4997
0.4998
0.4998
0.4999
0.4999
0.5000

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
02324
0.2642
0.2939
03212
03461
0.3686
03888
0.4066
0.4222
0.4357
0.4474
04573
0.4656
0.4726
0.4783

10.4830
0.4868
0.4898
0.4922
04941
0.4956
0.4967
0.4976
0.4982
0.4987
0.4991
0.4994
0.4995
0.4997
0.4998
0.4999
0.4999
0.4999
0.5000

0.0120
0.0517
0.0910
0.1293
0.1664
0.2019
0.2357
0.2673
0.2967
0.3238
0.3485
03708
0.3907
0.4082
0.4236
0.4370
0.4484
0.4582
0.4664
0.4732
0.4788

04834

0.4871
0.4901
0.4925
0.4943
0.4957
0.4968
0.4977
0.4983
0,4988

-0.4991

0.49%4
0.4996
0.4997
0.4998
0.4999

0.4999 .

0.4999
0.5000

0.0160
0.0557
0.0948
0.1331
0.1700
0.2054
0.2389
0.2704
0.2995
0.3264
0.3508
03729
0.3925

0.4099

0.4251
0.4382
0.4495
0.4591
0.4671
0.4738
0.4793
0.4838
0.4875
0.4904
0.4927
0.4945
0.4959

0.4969.

0.4977
04984
0.4988
0.4992
0.4994
0.4996
0.4997
0.4998
0.4999
0.4999
0.4999
0.5000

0.0199
0.0596
0.0987
0.1368
0.1736
0.2088
0.2422
0.2734
0.3023
0.3289
03531
0.3749
0.3944
04115
0.4265
0.4394
0:4505
0.4599
0.4678
04744
0.4798
0.4842
0.4878
0.4906
0.4929
0.4946

0.4960 .
-0.4970
0.4978 .

0.4984
0.4989
0.4992
0.4994
0.4996
0.4997

10.4998
0.4999

0.4999.

0.4999
0.5000

0.239

. 0.0636
0.1026

0.1406
0.1772
0.2123
0.2454
0.2764
0.3051
0.331s
0.3554
0.3770
0.3962
0.4131
0.4279

0.4406_10.4418

0.4515
0.4608
0.4686
0.4750
0.4803
0.4846
0.4881

- 0.4909 | 0.4911

0.4931
0.4948

-0.4961

04971
0.4979
0.4985
0.4989
0.4992
0.4994
0.4996
0.4997
0.4998

. 0.4999

0.4999
0.4999
0.5000

00319
00714
0.1103
0.1480
0.1844
0.2190
02517
0.2823
0.3106
0.3365
0.3599
0.3810
0.3997
04162
0.4306
04429
04535
04625
0.4699
04761
04812
0.4854
0.4887
04913
04934
0.4951
0.4963
04973
-0.4980

0.4986

0.4990

04993

04995

0.4996

0.4997

0.4998

0.4999

0.4999

0.4999

0.5000

04441

104997

0.0359
0.0753
0.1141
0.1517
0.1879
02224
0.2549
0.2852
03133
0.3389
0.3621
0.3830
04015
0.4177
04319

0.4545
0.4633
0.4706
04767
04817
0.4857
0.4890

049161

0.4936
0.4952
0.4964
04974
0.4981
0.4986
0.4990
0.4993
0.4995

0.4998
0.4998
0.4999
0.4999
0.4999

0.5000
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