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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY 
SCHOOL OF MATHEMATICS AND ACTUARIAL SCIENCE
UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF   SCIENCE ACTUARIAL
2ND   YEAR 1ST SEMESTER 2017/2018 ACADEMIC YEAR
REGULAR (MAIN)
COURSE CODE:   SAC 203
COURSE TITLE:   FUNDAMENTALS OF ACTUARIAL MATHEMATICS I
EXAM VENUE:  	STREAM: (Bsc. ACTUARIAL SCIENCE)	
DATE:  					     EXAM SESSION: 
TIME:  2.00 HOURS 

Instructions:
1. Answer question 1 (Compulsory) and ANY other 2 questions 
1. Candidates are advised not to write on the question paper.
1. Candidates must hand in their answer booklets to the invigilator while in the examination room.






QUESTION ONE (30 MARKS)
a) A man aged 40 has just bought a 20 year endowment policy. The sum assured is 1 and is payable on survival at age 60 or at the end of the year of death. Determine the expected present value of the benefit paid assuming
i) AM92 ultimate at 4%
ii) A1967-70 ultimate at 4%					(3 Marks)
b) 
Evaluate the assurance benefit having the function Using AM92 using 6% and A1967-70 using 6%								(5 Marks)
c) Calculate the annual premium for a term assurance with a term of 10 years to a male aged 30 with a sum assured of 500,000 assuming, AM92 ultimate mortality and interest of 4% p.a. Assume that the death benefit is paid at the end of the year of death.
(6 Marks)
d) A life aged exactly 60 wishes to arrange for payment to be made to charity in 10 years time. If he is still alive at that date, the payments will be $10,000. If he dies before the payment date, the amount given will be $500. Assuming an effective rate of 6% per annum and mortality according to ELT No. 20 males. Calculate the standard deviation of present value of liability.							(7 Marks)
e) 
Prove that 					(9 Marks)
QUESTION TWO (20 MARKS)
a) 
A man aged 65 exact buys a whole life annuity that provides payments at the end of each policy year. The first payment is $ 1000 and subsequent payments increase by 3% p.a. compound. Let  denote the present value random variable for this annuity. Interest is assumed to be 3% p.a. and mortality is assumed to follow the AM92 ultimate table.
i) 
Derive an expression for and simplify this much as possible.
(3 Marks)
ii) 
Calculate 						(2 Marks)
iii) Calculate the prospective reserve for this policy at time 5, assuming it is still in force.							(3 Marks)
iv) Calculate the probability that the present value of the benefit received by the policy holder is greater than $250,000			(4 marks)
b) On 1 Jan 2006 an insurer issued a block of 25-year annual premium endowment policies that $120,000 at maturity, or $60,000 at the end of the year of earlier death to lives aged exactly 65. The premium basis assumed 4% interest, AM92 select mortality and allowed for an initial expense of $200 and renewal expenses of 1% of each subsequent premium. Reserves are calculated on the same basis as the premium.
i) Calculate the premium.					(4 Marks)
ii) Calculate the reserve required per policy at 31 December 2010.
(4 Marks)
QUESTION THREE (20 MARKS)
a) Write down in the form of symbols and also explain in words, the expression ``death strain at risk” , ``expected death strain” and ``actual death strain”		(6 marks)
b) A life insurance company issues the following policies
· 15 year term assurance with a sum assured of $150, 000 where the death benefit is payable at the end of year of death.
· 15 year endowment assurance with a sum assured of $ 75,000
· 5 year single premium temporary immediate annuities with an annual benefit payable in arrears of $25,000
On 1 January 2008, the company sold 5,000 term assurance policies and 2,000 pure endowment policies to male lives aged 45 exact and 1,000 temporary immediate annuity policies to male lives aged 55exact. For the term assurance and pure endowment policies, premiums are payable annually in advance. During the first two years, there were 15 actual deaths from term assurance policies, written and five actual deaths from each of the other two types of policy written. 
Calculate the death strain at risk for each type of policy during 2010.	(14 Marks)
QUESTION FOUR (30 MARKS)
a) On the basis of A1967-70 select mortality and four percent interest, calculate the expected present value of the following assurance of a life aged 30.
i) Whole life of life Ksh. 100,000 payable immediately on death
ii) 20 year term assurance payable at the end of year of death with a sum assured of Ksh 50,000 
iii) 20 year endowment assurance for ksh. 50, 000 payable immediately on death.								(14 Marks)
b) 
Define fully in words and calculate its value using PMA92C20 and PFA92C20 tables for the two lives respectively at 4% interest.
QUESTION FIVE (30 MARKS)
a) A two year term assurance policy is issued to a life aged x. The benefit amount is 100 if the life dies in the first year and 200 if the life dies in the second year. Benefits are payable at the end of the year of death. 
i) Write down an expression for the present value random variable for this benefit.
(2 Marks)
ii) 


Calculate the standard deviation of the present value random variable assuming that  and 				(9 Marks)
b) 


If   and. Calculate the values of 
i) 

ii) 

iii) 
								(9 Marks)


image4.wmf
X


oleObject3.bin

image5.wmf
X


oleObject4.bin

image6.wmf
(

)

X

E


oleObject5.bin

image7.wmf
(

)

12

20

:

50

:

60

·

·

a


oleObject6.bin

image8.wmf
025

.

0

=

x

q


oleObject7.bin

image9.wmf
030

.

0

5

=

+

x

q


oleObject8.bin

image10.wmf
06

.

0

=

i


oleObject9.bin

image11.wmf
20

.

0

=

x

A


oleObject10.bin

image12.wmf
25

.

0

10

=

+

x

A


oleObject11.bin

image13.wmf
75

.

0

10

:

=

x

A


oleObject12.bin

image14.wmf
'

10

:

x

A


oleObject13.bin

image15.wmf
'

10

:

x

A


oleObject14.bin

image16.wmf
x

A

10


oleObject15.bin

image1.wmf
O

A

S

I

S

 

O

F

 

K

N

O

W

L

E

D

G

E


image2.wmf
25

:

40

A


oleObject1.bin

image3.wmf
n

x

x

n

n

n

x

x

x

n

A

P

V

A

A

A

+

=

-

=

'

:


oleObject2.bin

