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CDC 103 – Lecture 5 – March 4, 2012

Analysis of Age Composition



General Techniques of Numerical and
Graphic Analysis

 Numerical Analysis
 Graphic Measures

Numerical Analysis

 Nature of Age Distributions
 Percentage Distributions
 Percentage Changes by Age
 Use of Indexes
 Index of Relative Difference
 Index of Dissimilarity
 Median Age
 Measures of Old and of Aging Populations
 Age Dependency Ratios



Nature of Age Distributions

 Data on age are most commonly tabulated and published in 5-
year groups (0–4, 5–9, etc.).

 For some types of analysis, however, data for single years may 
be needed (measuring accuracy of data, school children, 
adolescents, etc.).

 For other analytic purposes age data may be combined to obtain 
figures for various broader groups than 5-year groups (broad age 
categories):
 For fertility analysis the total number of women 15 to 44 or 15 to 49 

years of age (the childbearing ages) is significant;
 The population 5 to 17 (school ages) is important in educational

research and planning; and
 The group 18 to 24 as a whole roughly defines the traditional 

university-age group.

Nature of Age Distributions

 Special interest also is paid to the numbers reaching certain 
ages in each year. 

 These usually correspond to the initial ages of the functional 
groupings described in the previous slide. 

 On reaching these ages, new social roles are assumed or new 
stages in the life cycle are begun (e.g. birth and reaching age 5 
or 6, 18, 21, and 65 in the western countries).



Percentage Distribution

 Instead of presenting the absolute number of persons in a specific 
age group, we can use the percentage distribution of age.

 If the absolute numbers distributed by 5-year age groups are 
converted to percentages, a clearer indication of the relative 
magnitudes of the numbers in the distribution is obtained.

 Percentage distribution is important to compare between 
countries with different population size.

 Example: Mexico vs. USA

Percentage Changes by Age

 It’s important also to measure change of age distribution by 
time (for the same country). 

 The simplest measure of change by age is given by the amount
and percentage of change at each age.

 Consider the following example:





Use of Indexes

 Two indexes can be used to compare between two percentage 
distributions of age groups;
 Index of relative difference, and 
 Index of dissimilarity

Index of Relative Difference (IRD)

 Method of calculating IRD:
1. the deviations of the age-specific indexes from 100 

are summed without regard to sign, 
2. one-nth (n representing the number of age groups) of 

the sum is taken to derive the mean of the percentage 
differences at each age, and 

3. the result in step 2 is divided by 2 to obtain the index 
of relative difference. 



Index of Relative Difference (IRD)

 The formula to calculate IRD is:

 Where:
 r1a represents the percent at each group in the first population, 

and
 r2a represents the percent at each group in the second population

IRD Calculation



Index of Dissimilarity

 Another summary measure of the difference between two age 
distributions—the index of dissimilarity—is based on the 
absolute differences between the percentages at each age.

 In this procedure, the differences between the percentages for 
corresponding age groups are determined, they are summed 
without regard to sign, and one-half of the sum is taken. 
(Taking one-half the sum of the absolute differences is 
equivalent to taking the sum of the positive differences or the 
sum of the negative differences.) 

Index of Dissimilarity

 The general formula is then

 Where:
 r1a represents the percent at each group in the first population, 

and
 r2a represents the percent at each group in the second population



ID Calculation

Median Age

 The analysis of age distributions may be carried further by 
computing some measure of central tendency. 

 The most appropriate measure of central tendency for an age 
distribution is the median. 

 The median age of an age distribution may be defined as the 
age that divides the population into two groups of equal-size, 
one of which is younger and the other of which is older than 
the median. 

 It corresponds to the 50-percentile mark in the distribution.
 Comparative data can be found in the “World Population 

Prospects.”



Median Age

20.5Ghana

44.3Germany

24.4Egypt

21.4Djibouti

40.6Denmark

Median Age (2010)Country

Median Age

 Calculation of median age (Excel Sheet)



Aging (The elderly population)

 The proportion of aged persons:
 Population 65+ as a percent of the total population

 Aged-child ratio:
 Population 65+ divided by population 0-14



Age Dependency Ratio

 The variations in the proportions of children, aged persons, 
and persons of “working age” are taken account of jointly in 
the age dependency. 

 The age dependency ratio represents the ratio of the combined 
child population and aged population to the population of 
intermediate age. 

 Formula:

 Separate dependency ratio can be calculated for children under 
15 (child-dependency ratio):



 Also another measure of 65+ dependency can be calculated by 
the following formula (old-age dependency ratio):



Next Week

 March 11: Age and Sex Composition (Cont’d)

Racial and Ethnic Composition
 Readings:

 Siegel, J. & Swanson, D. Chapter 8 ; pp :175-190 .

 Assignments:
 Using the World Population Prospects interactive Data Base, 

calculate the median age for five countries of your choice for 
the period from 1980 till 2010 and comment on the results.


