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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 questions.

Use of simple calculator is allowed.
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1. (a) The following table gives the distribution of weekly
income of 320 families:

Weekly Income (Rs.) No. of Families
6,000 - 8,000 40
8,000 - 10,000 80
" 10,000 - 12,000 100
12,000 - 16,000 64
16,000 - 20,000 32
20,000 - 24,000 4

Using appropriate percentiles, answer the following:

(i) What are the limits within which incomes of the
middle 50 percent of the families lie?
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(ii) It is decided that 80 percent of the families should
pay income tax. What is the minimum taxable

income?

(iii) What is the minimum income of the richest 30

percent of the families?

(b) The mean and standard deviation of a series of 100 items
were found to be 60 and 10 respectively. While
calculating, two items were wrongly taken as 5 and 45
instead of 30 and 20. Calculate corrected variance,

standard deviation and coefficient of variation. (6+5)
OR

(a) The following data are given for two companies.
Combining data for groups of male and female

employees, find out
Company A Company B

Productivity per employee Males Females Males Females

Mean 30 20 27 32
Variance 8 3 12 5
No. of employees 40 10 20 30

(i) Which company has a higher productivity per

employee?

P.T.O.
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(ii) Which company has more consistent productivity?

(b) (i) The sum of 20 observations is 300 and the sum of
their squares is 5000, find the coefficient of
variation and coefficient of skewness, given further
that median = 15.

(ii) For a moderately asymmetrical distribution, the
mode exceeds mean by 15. Estimate the value of
median if the mean is known to be 80. (6+5)

1 (%) FeafaRas afersr 320 "Ra o araies sm@ & fawor e

EZCiiE

qEE A (%) uRari &t dEn
6,000 - 8,000 40

8,000 - 10,000 80

10,000 - 12,000 100

12,000 - 16,000 64

16,000 - 20,000 32

20,000 - 24,000 4
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2. (a) The sales made by a firm over last few years are given

below:
Year: 2009 2010 2011 2012 2013 2014 2015
Sales (in lakhs of Rs): 80 90 92 83 94 99 92

(i) Fita straight line trend to the data using the method
of least squares, and obtain the trend equation

taking 2009 as the origin.
(i) What is the average annual change in the sales?

(iif) Estimate sales for the year 2017 using the trend

equation.

(b) In a working class budget enquiry in Towns A and B,
it was found in a certain year that an average working
class family's expenditure on food and other items was

as follows:
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Town A Town B
Food 64% 50%
Other Items 36% 50%

The working class cost of living index number stood at
779 for Town A and 265 for Town B. It is known that
the rise in prices of all articles consumed by working
classes was the same for A and B. Find the index
numbers for (a) food and (b) other items. (6+95)

OR

(a) An index is at 100 in 2005. It rises 4 percent in 2006,

falls 6 percent in 2007, falls & percent in 2008, rises 10
percent in 2009 and remains same in 2010. Further, in
2011, it rises by 7 percent and in 2012 it falls by 3
percent. Put this information in the form of link relatives
and then convert these link relatives into price relatives
taking 2005 = 100.

(b) The seasonal indices of the sale of ready-made garments

of a particular type in 2 certain store are given below:

Quarter: I I1 i v

Seasonal Index: 84 92 94 130

(i) If the sales in the first quarter of a year be Rs
28,600, determine how much worth of garments of
each type should be kept in stock by the store to
meet the demand in each of the remaining quarters.

P.T.O.
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(11) If the total sales during 2017 are expected to be

Rs 200,000, prepare quarterly sales budget using
the given seasonal indices. (6+5)

(F) s %3 @ & N B g7 A o & A FeafRaa 2

2.

af - 2009 2010 2011 2012 2013 2014 2015

fohl (v @ X) ;0 80 90 92 83
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94 99 92
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{a) Given the following data:

n=12, XX =120, ZX* = 1.392, XV= 432, IY? = 18,252,
and 2 = 4,992

Calculate the following:
(i) The two regression cocfficients
(i) The two regression gguations
(tii) The coefficient of correlation between X and Y

(b) (i) The co-efficient of correlation between two
variabies X and Y 1s 0.4 and their covariance is 12.
it variance of X series is 9, determine the second

moment about mean of Y series.

(1i) For a mesokurtic distribution, coefficient of
variation = 40% and arithmetic mean = 40. Find

the value of its fourth central moment. (6+5)
OR

{a) A samplz i eight employees is taken from the
production department of a light engineering factory.

The data that toliow relate to the number of weeks
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experience in the wiring of components, and the number
of components which were rejected as unsatisfactory last

week:

Employee A B C D E F GH
Weeks of experience 4 5 7 9 10 11 12 14
Number of rejects 21 22 15 18 14 14 11 13

(i) Calculate the co-efficient of correlation for these

data and interpret its value.

(ii) Find the least squares regression equation of rejects

on experience.

(iii) Predict the number of rejects you would expect from

an employee with two weeks of experience.

(b) The first four moments about origin of a distribution
are known to be 8, 100, 1100 and 12,976.

(i) Calculate co-efficient of variation of the

distribution.

(ii) Comment on its kurtosis using beta coefficient.
(6+5)

3. (=) R W s

n=12, X =120, ZX? = 1,392, Z¥= 432, 2Y? = 18,252,
and ZXY = 4,992

P.T.O.
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4. (a) A drug manufacturer believes that there is a 0.98 chance
that the Drug Controller (DC) will approve a new drug
the company plans to distribute if the results of current
testing show that the drug causes no side effects. The
manufacturer further believes that there is a 0.40
probability that the DC will approve the drug if the test
shows that the drug does cause side effects. The team of
physicians working for the drug manufacturer believes
there is a 0.15 chance that tests will show that the drug

does cause side effects.

P.T.O.
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(i) What is the probability that the drug will be
approved by the DC?

(ii) If the drug is approved by the DC, what is the

probability that it causes side effects?

(ii1) What is the probability that the drug causes no side
effects, given that it was approved by the DC?

(b) A manufacturer who produces medicine bottles finds that
0.1% of the bottles are defective. The bottles are packed
in boxes containing 500 bottles. The manufacturer
guarantees that not more than two bottles in a box will

be defective. Using Poisson distribution, obtain

(i) The probability that a box selected at random is
free from defective bottles.

(ii) The probability that the manufacturer will not

receive any complaint.

(iii) The probability that a box will fail to meet the

guaranteed quality.

(Given: e %2% = 0.7788; ™5 = 0.6065; ¢! = 0.9084)
(6+5)
OR

(a) If a machine is correctly setup, it will produce 90 percent
acceptable items. If it is incorrectly setup, it will produce
40 percent acceptable items. Past experience shows that

80 percent of the setups are correctly done.
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(1) If after a certain setup, out of the first two items
produced, first is found to be acceptable and second
unacceptable, what s the probability that machine

is correctly setup?

(i1) If the machine produced first two items as
acceptable, what is the probability that the machine

is correctly set-up?

(b)  Discuss the properties of normal distribution. (6-+5)

(m)@&ﬂvﬁtﬁﬁﬂiﬁrmﬁﬁm%%aﬁaﬁqﬁmqﬁvﬁﬁ
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P.T.O.
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5. (a) The number of crates of ready-to-eat mangoes demanded
and the frequency of each level of demand in a period

of 200 days are given below:
No. of crates demanded 700 1,050 1,400 1,750
No. of days: 40 50 80 30

It costs Rs 250 to buy a crate. The selling price of each
crate, if sold on the same day is Rs 400; but if it is not,
the crate with the stale fruit has a salvage value of Rs
150. How many crates should the dealer order every day
so that his profits may be maximised? Also calculate
the EVPL

(b) Discuss various approaches to the calculation of
probability. (6+5)
P.T.O.
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(a) (i)

(i1)

(b) (i)

(ii)

18

OR

What is factor reversal test? Show that Fisher's
index satisfies this test.

The probability that a house of a certain type will
catch fire during a year is 0.004. An insurance
company sells the owner of such a house a Rs.
200,000 one-year term insurance policy for a
premium of Rs 1,100. What is the expected gain/

loss to the insurance company?

The arithmetic mean of daily wages of 300 weavers
and 250 spinning machine workers are Rs 198 and
Rs 179 respectively. It is given that the arithmetic
mean of all the workers in the factory is Rs 187,
Find the total number of workers in the factory if
it is also given that the arithmetic mean of the daily
wages of the remaining workers is Rs 180.5.

An investor buys shares of a company on three days.
He invests equal amounts everyday and buys shares
at the following rates: Rs 24, Rs 30 and Rs 40.
Using an appropriate measure, calculate the average
price paid by him. (6+5)
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