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V46/S14013/EE/20160712

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) Food packages, after filling, are weighed on an automatic device which rejects all

packages below 5.155kg as they are considered “under-weight”. All rejected packages
are carefully weights and their weights recorded. The table below represents the
frequency distribution obtained from a sample of 200 such weights:

Weights of rejected packages (kg) Frequency
5.075-5.085 1
5.085-5.095 3
5.095-5.105 3
5.105-5.115 7
5.115-5.125 10
5.125-5.135 23
5.135-5.145 56
5.145-5.155 97

Determine the mean and standard deviation of this sample. 5

b) The following data represent the number of claims for twenty policyholders made
during a year.

0 0 0 0 0 0 0 1 1 1
1 1 1 1 1 1 2 2 2 3

Determine the sample mean, median, mode and standard deviation of these data. 5
c) Define the following types of categorical data and provide two examples of each: 5

i) Dichotomous data
ii) Nominal data
iii) Ordinal data
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d) i) The mean weight of 150 students in a class is 60 kgs. The mean weight of boys
in the class is 70 kgs and that of girls is 55 kgs. Find the number of boys and
girls. 2

ii) The following is true about the masses of elephants from a sample of 12:
5 elephants weigh 900 kilograms each;
4 elephants weigh 1,000 kilograms each;
3 elephants weigh 1,396 kilograms each.
Show that the coefficient of skewness for this sample is 1. 3

e) The following data represents the noise levels measured in decibels at 36 different
times in a city:
82 89 94 110 74 122 112 95 100 78 65 60
90 83 87 75 114 85 69 94 124 115 107 88
97 74 72 68 83 91 90 102 77 125 108 65

Determine the Quartiles and Draw a Box plot. 5

2. Solve any four sub-questions.
a) In an entrance examination in Mathematics and statistics, of the 120 students appeared

for the examination, 65 passed in mathematics, 75 passed in statistics and 35 passed in
both the tests. A student is selected at random. Find the probability that the student has
i) Failed in both the tests 2
ii) Passed in Mathematics given that the student has passed in one test at least. 3

b) Consider two random variables X and Y with E[X] = 2, V[X] = 4, E[Y] = –3, V[Y] = 1
and Cov[X, Y] = 1.6. Calculate E[5X + 20Y], E[XY], E[X2Y2], V[X – Y] and correlation
coefficient between X and Y. 5

c) Consider the discrete random variable X with probability function
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Find the moment generating function of X. Hence obtain E(X) and V(X). 5
d) Consider six life policies, each on one of six independent lives. Each of four of the

policies has a probability of 2/3 of giving rise to a claim within the next five years,
and each of the other two policies has a probability of 1/3 of giving rise to a claim
within the next five years. It is assumed that only one claim can arise from each
policy.
i) Calculate the expected number of claims which will arise from the six policies

within the next five years. 2
ii) Calculate the probability that two policies chosen at random from the six policies

will both give rise to claims within the next five years. 3
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e) Calculate P(X<8) if:
i) X is the number of claims examined up to and including the fourth claim that

exceeds Rs. 20,000. The probability that any claim received exceeds Rs. 20,000
is 0.3 independently of any other claim. 3

ii) X is the number of phone calls made before an agent makes the first sale. The
probability that any phone call leads to a sale is 0.01 independently of any other
call. 2

3. Solve any four sub-questions.
a) X and Y are discrete random variables. The only possible combinations of these two

variables have the following probabilities:
     X 0 1 2

      Y

0
1
2 0

1
16

1 0
1
8 0

2
1
4

1
16 0

Calculate
i) E(X + Y | X = 1)
ii) E(X|Y = 2)
iii) V(X|Y = 2) 5

b) A claim size distribution is modeled using a simple distribution with density of the
form
f (x) = k(50 – x) , 0 < x < 50

= 0 , otherwise
i) Find k. 1
ii) Determine the mean of this claim size distribution. 2
iii) Calculate the probability that an individual claim size is less than 30 given that it

is greater than 25. 2
c) Let X and Y be jointly distributed with probability density function,

f (x, y) = ¼(1 + xy) |x| < 1, |y| < 1
= 0 otherwise

Show that X and Y are not independent but X2 and Y2 are independent. 5
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d) An insurance company’s monthly claims are modeled by a continuous, positive random
variable X, whose probability density function is f (x) = 3(1 + x)–4, where 0 < x < ∞.
Determine the company’s expected monthly claims, variance of the monthly claims
and 90th percentile of the monthly claims. 5

e) Let X and Y be two continuous random variables.
Prove that E[Y] = E[E(Y|X)] and V[Y] = E[V(Y|X)] + V[E(Y|X)] 5

4. Solve any four sub-questions.
a) In a bunch of insurance policies, let N be the number of claims with the following

distribution.
N 0 1 2

P(N = n) 2/5 1/2 1/10
The claim amounts Xi : i = 1 and 2 are iid random variables with P(Xi = 1000) = 0.7 and
P(Xi = 2000) = 0.3. Assume that N and Xi are independent.
i) Find the distribution of the total claim amount SN. 3
ii) Find E(SN) using the distribution of SN. 1
iii) Verify (ii) using E(SN) = E(N).E(Xi). 1

b) An automated machine fills drug on an average of 250 mg per capsule. It has been
observed that the amount of drug filled by the machine follows normal distribution
with standard deviation of 1mg. On a given day a random sample of size 4 capsules is
selected and the amount of drug filled in each capsule is measured.
i) Calculate probability of the sample mean lies in the interval (249.8mg, 250.2mg).

2.5
ii) Determine the minimum sample required for the sample mean to lie in the

interval (249.6mg, 250.4mg) with at least 99% probability. 2.5
c) The claim amount X in units of £1,000 for a certain type of industrial policy is modeled

as a gamma variable with parameters α = 3 and λ = ¼.

i) Use moment generating functions to show that 2
6

1 ~
2

X χ . 3

ii) Hence use tables to find the probability that a claim amount exceeds £20,000. 2
d) Let P be a random variable having a beta distribution with parameters α(> 0) and β(> 0)

defined over the region (0, 1).
i) Write down the probability density function of P. 1
ii) Derive mean and variance of P. 4

e) The random variable Y = logeX has N(μ = 10, σ2 = 4) distribution.
i) Write down pdf of X. 1
ii) Find mean and variance of X. 2
iii) Determine P(X < 1000). 2
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