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V45/S04032/EE/20160710

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) X ~ U(0, θ). Based on a sample of 5 items. Obtain pdf of X(4). Find P(X(4) > 0.8θ).

5
b) Assume that the salaries of chartered accountants have a N(μ, σ2) distribution and

both μ and σ2 are unknown. A random sample of 5 chartered accountants is taken and
their salaries are : 639, 642, 652, 645 and 648 (in  Rs.’000 p.a.)
i) Calculate a 95% confidence interval for the average salary of chartered

accountants based on the sample. 3
ii) Calculate a 95% confidence interval of the form “σ < L” for the standard

deviation of the salary of chartered accountants in the population. 2
c) Consider the following discrete distribution with an unknown parameter p for the

distribution of the number of policies with 0, 1, 2 or more than 2 claims per year in a
portfolio of n independent policies.
Number of claims 0 1 2 more than 2
Probability 2p p 0.25p 1–3.25p
We denote by X0 the number of policies with no claims, by X1 the number of policies
with one claim and by X2 the number of policies with two claims per year. The random
variable X = X0 + X1 + X2 is then the number of policies with at most two claims.

Derive an expression for the maximum likelihood estimator p̂  of parameter p in
terms of X and n. 5

d) In a process, the number of failures before the first success has the probability
distribution :
P(X = x) = θ(1 – θ)x      x = 0, 1, 2, .......
Show that the method of moments and the method of maximum likelihood both lead
to the same estimator for θ. 5

e) An opinion poll of 1,000 voters found that 450 favoured Party P. Calculate a 99%
confidence interval for the proportion of voters who favour Party P. Is it likely that
more than 50% of the voters would vote for Party P in an election? 5
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2. Solve any four sub-questions.
a) Let X1 and X2 constitute a random sample of size 2 from the N(θ, 1) population.

For testing H0 : θ = 0 versus H1 : θ > 0, we have two competing tests :
Test 1 : Reject H0 if X1 > 0.95
Test 2 : Reject H0 if X1 + X2 > C
i) Find the value of C so that Test 2 has the same P (Type I error) as that of Test 1.

2
ii) Compute the P (Type II error) of each test for a given value of θ = θ1 > 0. 3

b) Define the terms : Type I and Type II error, critical region, size of a test, power of a
test. 5

c) A tax preparation firm is interested in comparing the quality of work at two of its
regional offices. Out of 250 tax returns from office A, 35 have errors, where as out
of 300 returns filed in office B, 27 have errors.
Test the hypothesis that the proportion of erroneous return are equal at 1% level. 5

d) The mean consumption of food grains among 400 sampled middle class consumers
is 380 gms with standard deviation of 120 gms. A similar sample survey of 600 working
class consumers gave a mean of 410 gms with standard deviation of 80 gms.
Are we justified in saying that the two classes consume the same quantity of food
grains. 5

e) In a random sample of 200 policies from a company s private motor business, there
are 68 female policyholders and 132 male policyholders. Let the proportion of
policyholders who are female in the corresponding population of all policyholders
be denoted p.
Test the hypotheses H0: p = 0.4 against H1: p < 0.4, stating clearly the approximate
probability value of the observed statistic and your conclusion. 5

3. Solve any four sub-questions.
a) 1,000 workers insured were observed for one year. The number of work days missed

by them in a year is given below :
  Number of days work missed 0 1 2 3 or more Total
  Number of Workers 818 153 25 4 1,000
The total number of days missed by all the workers is 230.
The chi-square goodness-of-fit test is used to test the hypothesis that the number of
work days missed follows a Poisson distribution, where the Poisson parameter is
estimated by the average number of work days missed.
Determine the results of the test at 5% level of significance (it is not required to
combine any cell due to less observations in any cell). 5
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b) An actuarial student working in a life insurance company is analysing policy withdrawals
on a sample of 2000 policies. She classified 500 policies with annual premium greater
then or equal to Rs. 50,000 as large policies and remaining policies with annual
premium less than Rs. 50,000 as small policies. She said, “Within a policy year, 20%
of large policies have been withdrawn by policyholders whereas 30% of the small
policies have been withdrawn by policyholders. Our aim in the next business plan is
to reduce the small policies in order to reduce the policy withdrawals”.
Carry out a test to assess whether there is association between policy size (small / large)
and policy withdrawals by policyholders at 1% level of significance. 5

c) The following data give the weight of ten rock specimens weighted with two different
kinds of scale.
  Rock
  Specimen 1 2 3 4 5 6 7 8 9 10

  Scale I 12.12 17.31 9.61 11.80 27.91 10.34 11.81 14.32 21.56 5.68
  Scale II 12.16 17.36 9.63 11.82 27.90 10.36 11.87 14.30 21.60 5.66
Using Sign Test, test whether the difference between the medians of the weights
obtained by the two scales is significant at 5% level of significance. 5

d) The following pseudo-random numbers come from uniform distribution on the interval
(0, 1)

0.667 0.457 0.671 0.881 0.911
Use these to generate five pseudo-random values (rounded to the nearest whole
number) from the Pareto distribution with probability density function :
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e) A random sample from a N(μ, σ2) distribution, where both parameters are unknown,
gave the following values :

11.8 5.4 8.2 4.6 13.6 10.1 10.4 11.2 12.2 17.5
Test the hypothesis H0 : σ2 = 8 versus H1 : σ2 ≠ 8 at 10% level of significance. 5

4. Solve any four sub-questions.
a) A sample of 12 pairs yielded sample correlation coefficient of 0.91 and another sample

of 28 pairs yielded sample correlation coefficient of 0.88.
Carry out a suitable test to check that two samples are taken from the same population?

5
b) A real estate company has employed four surveyors to value five similar properties.

The five properties that are similar should have same values and may differ slightly
depending on location and age of the property. Any surveyor’s estimated price of a
property is assumed to be normally distributed with mean equal to average value (in
his/her eyes) of similar properties and same variance for all surveyors’ and all
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properties. The employer feels that there may be differences in mean of estimated
prices by the four surveyors. The estimated prices in millions of each property by
each surveyor are recorded and is summarised below.

Surveyor Sum of prices Sum of squares
1 37.50 282.79
2 38.00 289.50
3 37.00 274.74
4 36.00 260.68

Show that there is no difference at the 10% level in the mean of estimated prices by
the four surveyors. 5

c) A manufacturing company produces screws of a particular size which are put into
boxes of 150. On particular day a random sample of such boxes is taken from each of
the morning and afternoon production runs. The numbers of defective screws in each
sampled box are given in the following table.

Number of defectives per box
  Morning 28 17 18 16 20 12 11 10 18 17 20 25
  Afternoon 19 15 22 21 9 14 17 13 22 9
Apply the t-test to test if there is significant difference between the mean numbers of
defectives produced in the morning and afternoon (it is assumed that the underlying
population variances are equal). 5

d) A motor company runs tests to investigate the fuel consumption of cars using a newly
developed fuel additive. Sixteen cars of the same make and age are used, eight with
the new additive and eight as controls. The results, in miles per gallon over a test
track under regulated conditions, are as follows :
Control 27.0 32.2 30.4 28.0 26.5 25.5 29.6 27.2
Additive 31.4 29.9 33.2 34.4 32.0 28.7 26.1 30.3
Obtain a 90% confidence interval for the ratio of the variances of the fuel consumption
distributions with and without the additive and comment on the assumption of equality
of variances. 5

e) As humidity influences evaporation, the solvent balance of water-reducible paints
during spray-out is affected by humidity. A study is conducted to examine the relation
between humidity (X) and the extent of solvent evaporation (Y). The following data
summary is obtained :
n = 25; Σx=1314.90; Σy=235.70; Σx2=76,308.53; Σy2=2286.07; Σxy = 11,824.44
i) Stating the assumptions, fit a regression line of the model Yi = β0 + β1Xi + ei

for the above data. 3
ii) Obtain the un-biased estimator of σ2. 2
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