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THEORY

Answer any two questions from the following : 2×20=40

1. (a) Explain, with one example, how a histogram is constructed and how a frequency

polygon may be obtained from it, justifying the choices of abscissa and ordinate.

Indicate the shape of the polygon, if the total number of classes is extremely large.

(b) Define odds ratio in a 2×2 classified data with two binary variables ‘X’ and ‘Y’,

respectively, taken as cause and effect variables. What can be said about the value of

the odds ratio when the role of the variables is reversed?
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(c) Let x and y be two variables with respective standard deviations sx and sy, and r is the

correction coefficient between x and y. Determine the value of the constant k such that

 x ky  and x

y

s
x y

s

 
  

 
 are uncorrelated.

(d) If x and y are two correlated variables with same variances and correlaion coefficient r.

Find the regression coefficient of x on  x y  and that of  x y  on x. Hence find

the correlation between x and  x y . 5+5+4+(2+2+2)=20

2. (a) How can you the first quartile for an ungrouped data of size ‘n’? Explain with

examples for n = 10 and n = 11.

(b) Define Bowley’s measure of skewness for a variable ‘x’ given by Skx. Let ,y x  

, 0   . Find the value of Sky in terms of Skx.

(c) Consider a Logistic Regression model with binary response ‘Y’ and binary covariate

‘x’. Let the regression coefficients respectively   (intercept) and   (corresponding to

‘x’). Interpret   and   in terms of conditional probability of success, given by

   Pr 1x Y x   .

(d) Show that Laspeyres’ and Paasche’s price index numbers and equal if the consumed

quantities of all goods changes in the same ratio. 5+5+5+5=20

3. (a) Consider a set  2, 4, 6, 8, ,S x y  with distinct elements. If ‘x’ and ‘y’ are both

prime numbers and 0 40x   and 0 40y   then examine, with proper justification,

the validity of following sentences.

(i) The maximum possible range of the set is greater than 33

(ii) The median can never be an even number.

(iii) If y = 37, the average of the set will be greater than median.

(b) If a positively skewed distribution has a median of 50, justify the validity of the

following statements by drawing relevant figure (i) Mean is greater than 50, (ii) Mean is

less than 50, (iii) Mode is less than 50, and (iv) Mode is greater than 50.



(c) What are time reversal test and factor reversal test?

(d) Show that Fisher’s ideal index satisfies both time reversal test and factor reversal test.

5+5+5+5=20

4. (a) Explain how a Box plot is drawn for a given data set and describe with suitable

examples, how various features of frequency distribution are available from it. State how

an outlying observation is shown in box plot.

(b) If a 3 point frequency distribution has the values 0 0,x h x  and 0x h  with respective

relative frequencies  1 2,p p  and  1 2p , calculate Pearson’s s 2b  coefficient and

find the limiting values of 2b  as 0p   and 1p  . Comment your findings.

(c) Define Pearson’s product momment correlation coefficient. Show that Pearson’s

product moment correlation coeficient lies between –1 and +1. When will it take the

value –1 and +1? 5+5+(2+6+2)=20

PRACTICAL

Answer any one questions from the following : 1×20=20

1. (a) Use a suitable measure to examine whether there is any association between the marks

in examination and study time based on the following data (cells contains the number of

students in each category)

Test Score

Study time Low Medium High

Low 25 19 28

Medium 21 25 18

High 19 25 20



(b) The following table gives the average wholesale prices of four commodities for the

years 1978 to 1982.

Commodity A B C D

Year

1978 10 20 12 40

1979 12 22 14 45

1980 11 25 18 49

1981 14 28 10 43

1982 15 23 9 42

Calculate the chain base index numbers for the years 1979 to 1982, chained to 1978. Also

find the fixed index numbers with 1978 as base. 8+12=20

2. (a) From the following data, calculate price index numbers for 1986 with 1976 as base by

(i) Laspeyres’, (ii) Paache’s, (iii) Edgeworth-Marshall, and (iv) Fisher’s formula.

1976 1986

Commodity Unit Quantity Money Price Money

value value

A kg 10 40 5.50 66

B litre 6 18 4.40 22

C metre 5 75 18.20 91

D kg 8 48 7.60 76



(b) The following table shows the frequency distribution of IQ for 310 six year old

children :

I.Q. 170-179 160-169 150-159 140-149 130-139 120-129 110-119

Frequency 1 2 3 7 19 37 79

I.Q. 100-109 90-99 80-89 70-79 60-69 50-59 40-49

Frequency 69 65 17 5 3 2 1

Obtain (a) median, (b) 3rd quartile, (c) decile, and (d) 37th percentile using cumulative

frequency diagram. 8+12=20

3. (a) The following is the frequency distribution of right-hand grip for 358 European males.

Comment on the skewness and the kurtosis of the distribution using moment measures.

Also apply Sheppard’s correction to these measures. Do you observe any difference

after applying Sheppard’s correction ?

Right hand grip (in Ib.) Frequency

30-39 2

40-49 3

50-59 10

60-69 55

70-79 99

80-89 112

90-99 55

100-109 17

110-119 4

120-129 1



(b) Ten competitors in a beauty contest are ranked by three judges as follows.

Competitors

Judges 1 2 3 4 5 6 7 8 9 10

A 6 5 3 10 2 4 9 7 8 1

B 5 8 4 7 10 2 1 6 9 3

C 4 9 8 1 2 3 10 5 7 6

Discuss which pair of judges has the nearest approach to common tastes of beauty.

10+10=20

_____________


