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1. Lifetime Random Variables

1. Probabilities
1. Survival Probability
2. Mortality Probability
3. Force of Mortality

1. The Life Table
1. Life Table Functions

1. Life Table functions at non-integer ages
1. Uniform Distribution of Deaths
2. Constant Force of Mortality

1. Select Mortality
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• We know that many insurance policies provide a benefit on the death of the policyholder. 

• When an insurance company issues such a policy, the policyholder’s date of death is unknown, so the 
insurer does not know exactly when the death benefit will be payable. 

• In order to estimate the time at which a death benefit is payable, the insurer needs a model of human 
mortality, from which probabilities of death at particular ages can be calculated, and this is the topic of 
this chapter.

Why do we need Survival models and Probability functions?
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Question
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If we wanted to express the probability that someone aged 40 will die between ages 75 and 85, how 
do we express this in terms of:

a. Distribution function
b. Survival function



Solution
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Probabilities
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2.1  Survival Probability



Probabilities
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2.2  Mortality Probability
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A life table (also called a mortality table or actuarial table) is a table which shows, for each age, what the 
probability is that a person of that age will die before their next birthday ("probability of death"). 
In other words, it represents the survivorship of people from a certain population.
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From the starting point, a number of statistics can be derived and thus also included in the table is:
• the probability of surviving any particular year of age
• the remaining life expectancy for people at different ages etc.

For the actuary working in the life insurance field, a major objective is to estimate the mortality pattern which will 
be exhibited by a group of individuals. A basic device for accomplishing this is known as a life table
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3.1

Probabilities in terms of Life table Functions



Question
s
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You are given:
(i) The probability that a person age 50 is alive at age 55 is 0.9.
(ii) The probability that a person age 55 is not alive at age 60 is 0.15.
(iii) The probability that a person age 50 is alive at age 65 is 0.54.

Calculate the probability that a person age 55 dies between ages 60 and 65.
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Question
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CT5 September 2017 Q3

Calculate 2.25 q 85.5 using the method of Uniform Distribution of Deaths.

Basis Table: ELT15 (Males)
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5.1  Reading the Table

A select-and-ultimate mortality table is shown in tabular form by listing the issue ages vertically and the 
durations horizontally. If the select period is n years, there are n columns for n durations, followed by a 
column with ultimate mortality. The columns are arranged so that to find the mortality at all durations for 
a specific issue age, you read across the row corresponding to that issue age and when you hit the end 
of the row, you continue from that cell down the last column

Notice that there is no direct way to go from [x] to [x + l]. A person who is selected at age x will be [x] in 
the first year, [x] + 1 in the second year, and so on, until he becomes ultimate at age x + k, and then his 
age will continue to increase and be without brackets. He will never be selected again. He will never be 
[x + l].
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Solution
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Question -
Homework
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CT5 September 2005 Q4

Calculate the value of 1.75 p45.5 on the basis of mortality of AM92 Ultimate and assuming that deaths are 
uniformly distributed between integral ages.

CT5 September 2005 Q5

A population is subject to a constant force of mortality of 0.015.
Calculate:
(a) The probability that a life aged 20 exact will die before age 21.25 exact.

CT5 September 2015 Q1

Calculate:
(a) 25 p40
(b) 10|q[53]
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