



PUSASQF107
Probability and Statistics - 1
Time: 2 hours
Note:		Total Marks: 60 marks 
1) The candidate has option to either attempt question 4A or question 4B. Rest all questions are mandatory.
2) Numbers to the right indicate full marks.
3) The candidates will be provided with the formula sheet and graph papers (if required) for the examination.
4) The candidates should only write the option alphabet for answers in case of the MCQ based questions.
5) Use of approved scientific calculator is allowed

Q1) Answer the following Question.  					                   15 Marks
A)       										         5 Marks
The Head of the personal department of an insurance company maintains records of yearly medical leave taken by 30 employees. The data collected by him is as given below:
	13
	47
	10
	3
	16

	7
	25
	8
	21
	19

	12
	45
	1
	8
	4

	6
	2
	14
	13
	7

	34
	13
	41
	28
	50

	14
	6
	10
	24
	36



i) Construct a frequency distribution by taking class intervals of the form 0-10, 10- 20 and so on.         [2]
ii) Draw a histogram of the data and suggest whether the distribution is symmetrical, positively skewed or negatively skewed. 								[3]

B) 											         5 Marks
Out of the 90 tosses of a coin, 50 tosses turn out to be heads.  
i) Let N denote the total number of heads in 90 tosses, what is the most suitable distribution of N? Estimate the mean and variance of N. 							[3]
ii) Find out the approximate probability that N > 50, assuming that the coin is a fair coin. 	       [2] 



C)  											         5 Marks
The mean of 5 observations is 15 and the variance is 9. If two more observations having values -3 and 10 are combined with these 5 observations, what will be the new mean and variance of 7 observations? 

Q2) Answer the following questions. 						       15 Marks
A)                                                                                                                                  5 Marks
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. 					    [1]
iii) Calculate the probability that an individual claim size is less than 30 given that it is greater than 25 											    [3]


B)                                                                                                                                  5 Marks 
In an insurance company, three actuarial assistants A, B and C are assigned to process loan application forms against the policies. A processes 40%; B processes 35%; and C processes 25% of the loan applications. The error rate while processing the loan applications by A, B and C are 0.04, 0.06 and 0.03 respectively. A loan application selected at random by the Branch Manager is found to have an error. What is the probability that it was processed by A? 						         


C)                     									        5 Marks 
Let X1,X2,… be i.i.d. random variables from a Poisson distribution with mean 5 and let 
S = 
Obtain the mean and variance of S. 								         
	
Q3 Answer the following questions.  						       15 Marks

A)    											         5 Marks
Suppose (X,Y) have joint pdf 
f(xy) = 2 exp[ -(x+y) ] ; 0<=y <=x < ∞
        = 0 elsewhere
Derive the conditional expectation E(X/Y=y)

B) 											         5 Marks 
If the probability is 0.20 that a certain bank will refuse a loan application, using normal approximation (to three decimals), find the probability that the bank will refuse at most 40 out of 225 loan applications.     

C)  											         5 Marks  
The probability density function of X is:
   , - < x < 
Find the probability density function of Y , where Y = 

Q4)   Attempt question 4A or question 4B. 					      15 Marks
A 
1) The claim amounts X and Y (in units of INR 1000) for two different types of insurance policy are modelled using a gamma distribution with parameters 𝛼 = 5, λ = 1/8 and 𝛼 = 3, λ = 1/4 respectively i.e.
X ~ Gamma(5,1/8), Y ~ Gamma(3,1/4). Assume that X and Y are independent of each other.
i) Write the moment generating function of X  						      [1]
ii) Use moment generating function to show  					      [2]
iii) Calculate the probability that the claim amount, X, exceeds INR 40,000. 		      [2]
iv) An analyst argues that sum of X and Y must follow Gamma(8,3/8) 
i.e. X + Y ~ Gamma(8,3/8). Comment on the analyst’s argument using moment generating function      											     [3]

2) The probability density for damage claims X paid by the Automobile insurance company on collision insurance is given below.  
f(x) =  * () ; |x|<= a
= 0 otherwise
Obtain the mean and variance of X. 								       [7]

OR 



B
The joint probability density function of random variables X and Y is:
f(x,y) = k, x>0, y>0 
=0 otherwise
i) Demonstrate that X and Y are independent. 						         	         [1]
ii) Verify that k = 2 										         [3]
iii) Demonstrate that f Y(y), the marginal density function of Y, is:
 for y>0 										         [1]
iv) Give the conditional density function f(y/Y>3)  						         [4]
v) Calculate the  conditional expectation E[Y|Y > 3] 						         [3]
vi) Calculate E[ |Y > 3] 									         [2]
vii) Hence the conditional variance Var[Y|Y > 3] 						                       [1]
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