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V46/S14014/EE/20160714

Time : 3 Hours Marks : 80

Instruction :
1. All Questions are Compulsory.
2. Each Sub-question carry 5 marks.
3. Each Sub-question should be answered between 75 to 100 words. Write every questions

answer on separate page.
4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.
a) Let Y1 < Y2 < Y3 < Y4 be 4 order statistics from the population with pdf given by:

f (x) = 2(1 – x) 0 < x < 1
= 0 otherwise

Find pdf of Y3 Hence find P (0.3 < Y3 < 0.5). 5
b) A statistician is sent a summary of some data. She is told that the sample mean is

9.46 and the sample variance is 25.05. She  decides to fit a continuous uniform
distribution to the data.
i) Estimate the parameters of the distribution using the method of moments. 3

The full data are sent later and are given as: 3.5  5.4  7.3  8.5  9.2  10.3  11.4  20.1
ii) Comment on the results in part (i) in the light of the full data. 2

c) Let X1, X2, ....... Xn be a random sample from a distribution with pdf
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= 0 otherwise
Find the MLEs of α and β. 5

d) A random sample of 25 values x1, x2, ......, x25 was drawn from a normal population
with mean θ and standard deviation θ (θ > 0 is unknown), and gave the following
summary statistics:
25 25
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69.66, 255.52i i
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= =∑ ∑
Calculate 95% confidence interval for θ. 5

e) Random samples are taken from two independent normally distributed populations
(with means μ1 and μ2 respectively) with the following results.
Sample from population 1 : 2

1 1 111, 124, 59n x s= = =

Sample from population 2 : 2
2 2 215, 105, 42n x s= = =

Calculate a 95% confidence interval for μ1 – μ2, the difference between the population
means (you may assume that the population variances are equal). 5
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2. Solve any four sub-questions.

a) i) In context of hypothesis testing, define a statistical test, null hypothesis and
alternate hypothesis. 3

ii) List the steps involved in hypothesis testing. 2

b) In 1998 a market research organization conducted a survey in a large city.

A random sample of 400 householders showed that 68 were such that at least one
person in the household was a member of a health/fitness club. A similar survey was
conducted in 1999 and a random sample of 400 households showed that 80 were
such that at least one person in the household was a member of a health/fitness club.

Perform one-sided test to investigate whether the true proportion increased from
1998 to 1999. In particular determine the p-value of the test and state your
conclusion. 5

c) An investigation of two kinds of Xerox copiers showed that 25 failures of the first
kind of copier took an average of 78.3 minutes for repair with a standard deviation of
15.4 minutes, while 18 failures of the second kind required an average of 87.6 minutes
for repair with a standard deviation of 16.3 minutes.

Can we say at 1% level of significance that there is no appreciable difference between
the two kinds of Xerox copiers as regards the time taken by them for repair on
failure? 5

d) Let X have one or the other of the discrete distributions given in the following table:

Value of X = 1 2 3 5 7

H0: f (x)    = 0.2 0.3 0.1 0.3 0.1

H1: f (x)    = 0.3 0.1 0.3 0.2 0.1

i) Determine the most powerful test for H0 against H1 at level α = 0.3. 4

ii) Compare the power of this test with that of the test which rejects H0 if X = 5. 1

e) A Newspaper reported the results of a National survey conducted on a sample of
1034 parents of whom 848 reported that pizza was their children’s favourite food.
Let P be the proportion of all parents whose children’s favourite food was pizza
(at the time of survey).

i) In light of these survey can we conclude p = 0.5, setting level of significance
at 0.05? 3

ii) Obtain 90% confidence interval for p. 2
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3. Solve any four sub-questions.
a) A sample of 39 pairs yielded sample correlation coefficient of 0.64 and another sample

of 52 pairs yielded sample correlation coefficient of 0.70.
Are the two samples taken from the same population? Perform suitable test stating
your assumptions. 5

b) Suppose 2,000 finished products both from factory A and factory B were chosen at
random by the CEO of the company and verified if the same have any defects.
Following are the results:

Factory A Factory B
Non-defective 1,816 1,986
Defective 184 14
Perform a chi-square test on this contingency table to show that there is overwhelming
evidence against the hypothesis that there is no association between the factory and
whether or not the product is defective. State your level of significance. 5

c) Carry out a statistical test to assess whether the standard deviation of the heights of
10 year old children is equal to 3cm, based on the random sample of 5 heights in cm
given below:
124,  122,  130,  125,  132
You can assume that heights are normally distributed. State your conclusion of the
test at 5% level of significance. 5

d) The numbers of claims made last year by individual motor insurance policyholders
were:
Number of claims 0 1 2 3 4+
Number of policyholders 2,962 382 47 25 4
Carry out a chi-square test to determine whether these frequencies can be considered
to conform to a Poisson distribution. 5

e) Consider the following probability mass function of a discrete random variable X.
P (X = 2) = 0.15, P(X = 3) = 0.20, P(X = 5) = 0.25, P(X = 7) = 0.20, P(X = 11) = 0.20
Using the following pseudo-random numbers from the Uniform (0, 1) distribution,
generate five samples from X : 0.011, 0.757, 0.438, 0.258 and 0.981. 5

4. Solve any four sub-questions.
a) An experiment was conducted on 20 identical square metal sheets, in order to study

the increases in (a) Their length (X in cms), (b) Their breadth (Y in cms) and (c) the
difference between their length and breadth ((X-Y) in cms), when they were subjected
to a heat process.
The following summary was observed.

Sample variance of ( )2 1.2011xX s =  sample variance of ( )2 2.2958yY s =

Sample variance of ( )( )2 1.8673x yX Y s −− =

(P.T.O.)
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i) Calculate the sample correlation coefficient between X and Y. 1
ii) Construct the 95% CI for the population correlation coefficient  ρ, on assuming

bivariate normality. 3
iii) Without carrying out a statistical test, conclude the acceptance or rejection of

the null hypothesis H0 : ρ = 0 against the alternative H1 = ρ ≠ 0 at 5% level of
significance. 1

b) An insurance company issues house buildings policies for houses of similar size in
four different post-code regions A, B, C and D. An insurance agent takes independent
random samples of 10 house buildings policies for houses of similar size in all the
four regions. The annual premiums (in Rs. 00’s) were as follows:
Region A : 229 241 270 256 241 247 261 243 272 219
Region B : 261 269 284 268 249 255 237 270 269 257
Region C : 253 247 244 245 221 229 245 256 232 269
Region D : 279 268 290 245 281 262 287 257 262 246
Perform a one-way analysis of variance at the 5% level to compare the premiums for
all four regions. 5

c) In order to increase the efficiency with which employees in a certain organization
can carry out a task, 5 employees are sent on a training course. The time in seconds to
carry out the task both before and after the training course is given below for the
5 employees:

A B C D E
Before 42 51 37 43 45
After 38 37 32 40 48
Test whether the training course has had the desired effect. Hence obtain the
99% confidence interval for the difference in mean. 5

d) A researcher obtains samples of 25 items from normally distributed measurements
from each of two factories. The sample variances are 2.86 and 9.21 respectively.
i) Perform a test to determine if the true variances are the same. 2
ii) For each factory calculate central 95% confidence intervals for the true variances
of the measurements. 3

e) The following table shows the data on height (cm) and the weight (kg) of a group of
nine people:

Height X 142 155 147 188 165 128 166 161
Weight Y 52 60 49 69 60 44 55 56

The sample statistics are : 159; 55; 2740; 438 782XX YY XYX Y S S and S= = = = =

i) Fit a linear regression model : Yi = α + βXi + ei for the above data, where ie′ s
are i.i.d. ~ N (0, σ2). 2

ii) Calculate a two sided 95% confidence interval for β. 3
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