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Introduction:
The cohort-component method was introduced by Cannan (1895), 
subsequently used by Bowley (1924), and later re-discovered 
independently by Whelpton (1928). It is the most popular and widely 
used method for producing projections of population at national-level.
In cohort-component method, the launch-year population is divided 
into age sex groups called Fas cohort and a separate rates of the 
fertility, mortality, and migration are considered for each cohort as it 
passes through the horizon of projection. This method is very powerful 
and flexible and hence it can be used in implementing theoretical 
models. This method provides in-depth knowledge on the dynamics of 
population figures. Also the cohort-component method is useful at any 
level of geographical area (from the world as a whole to nations, 
states/provinces, districts and sub-districts) and it can consider a wide 
range of assumptions. This method also allows to consider the 
differences in mortality, fertility, and migration rates among different 
age groups at a particular time, and to consider how rates change over 
time for individual cohorts. In implementing the cohort component 
method, age groups are typically divided by sex followed by further 
subdivision according to the race or ethnicity.

In cohort-component methods, the cohorts are generally use either 
single years or 5-year groups (called as cohorts). The extreme age 
group is generally or always “open-ended,” (such as 75+ , 85+, or 90+). 
Age groups are generally divided by sex followed by further 
subdivision according to  race, ethnicity, and other characteristics.

In cohort- component method, the first step in the process of 
projections is to start with the launch year population and to estimate 
the number of persons in it who survive to the end of the interval of 
projection. This can be done by using age-sex-specific survival rates to 
each age-sex group in the population at  launch. The next step is to 
estimate the age-sex wise net migration during the interval of 
projection. The migration rates are introduced so that one will be able 
to project (according to age-sex groups) he number of persons moving 
into or out of an area during the interval of  projection. The third step is 
to estimate the number of births that occurred during the interval of  
projection. This can be achieved by applying age-specific birth rates to 
the population of females in each age group. The fourth and final step in 
the process consists of adding total births (according to males and 
females in each age groups) to the rest of the population. Thus the 
cohort-component method provides population projections by age and 
sex at the end of the projection interval. This projected population 
figure thus serves as the starting point for the next projection interval. 
This process is repeated till the population projection for final target 
year is reached. 

The illustrative steps in the Cohort-component method are as follows:

Above figure illustrates the possible steps in this process followed in 
cohort-component method. This figure is just for the purpose of the  
illustration of the method. Not all applications of the cohort-
component method follows the steps shown in it. 

Projecting Mortality
The projections of mortality rates required in the cohort-component 
method of population projections can be derived using number of 
ways. The simplest way is to presuppose that age-specific rates will 
remain constant at present levels. This will be reasonable for the short 
term horizons. For longer or large term horizons, however, this 
assumption is generally not valid and hence the use of method that 
which incorporate variable rates becomes inevitable. These methods 
include various extrapolation techniques, techniques in which 
mortality rates of one population are tied to those in another, and 
structural models based on changes in mortality rates according to the 
socioeconomic variables.

Generally for the mortality projections, extrapolation techniques are 
commonly used for mortality projections. This may include use of 
simple extrapolation method or more complicated procedures like 
ARIMA time series models.

When mortality rates follow stable or constant path, the use of simple 
extrapolation technique becomes inevitable.

The technique of tied mortality rates can be used to project the 
mortality rates in a population. Generally, the “targeting” approach 
depends upon the consideration that mortality rates in the population 
under consideration will converge to the mortality rate observed in 
target population. A target population is selected in such a way that it 
will provides a set of mortality rates believed to be realistic for the 
population to be projected. This can be done based on homogeneity in 
cultural socio-economic, and other characteristics such as levels of 
medical technology; and primary causes of death (Olshansky, 1988: 
500).

The other techniques like “ratio” approach, or “Trend Extrapolation 
can also be used to project mortality. 

Another source of mortality rates is Life tables which are easily 
available for the parts of the world and can be used as a base for 
projection of mortality rates. Life tables are prepared by the vital 
statistics agencies in most countries. In India, Sample registration 
system under Registrar General, India  publishes SRS bulletin at 
regular intervals along with the  national life tables are
published annually.
 
Projecting Fertility
For  projecting total births, the following techniques can be used.
 Period perspective,  A cohort perspective,  combination of the above 
two methods.

The first method "period perspective" mainly focuses on the births to 
women during a certain  time period like one year. The second method 
cohort perspective is longitudinal and it focuses on the pattern of 
fertility of a cohort of women as they pass through their childbearing 
years. However, the cohort perspective is better process for some 
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analytical purposes, it becomes very tedious  to implement while 
projecting population projections. Because of these missing data 
problems and the complexity of the method, a period perspective 
method is assumed to be superior to the cohort perspective method for 
the estimation of fertility projections.

Different approaches of fertility projections can be used to estimate 
fertility rates while using the period fertility perspective. 

1. One approach is of holding current age specific birth rates 
(ASBRs) constant throughout the horizon of projection (Day, 
1996; Treadway, 1997). These rates are generally derived from the 
data of the most recent year or it can also be based on an average of 
data for the number of recent years. 

2. Another approach is to extrapolate past (historical) trends which is 
useful for the countries passing through the demographic 
transition from high to low fertility rates, but not useful for the 
countries which had already completed the transition. 

3. The next approach is to use time series techniques. These 
technique are regularly used to develop non-linear models for 
projecting ASBRs (Carter and Lee, 1992; Land, 1986; Lee, 1993; 
Lee and Tuljapurkar, 1994).

4. Another approach which uses projected ASBRs  which are created 
by taking ratios of birth rates in one area to those in another.  These 
ratios are then applied to the birth rates that are already projected 
for the area of interest. 

5. Finally, structural models can be developed used to predict the 
fertility rates. Generally these models are used for projecting 
fertility rates at the national level (e.g., Ahlburg, 1999; Sanderson, 
1999), but hardly ever been used at the subnational level 
(Isserman, 1985).

Projecting Migration
Migration has a measurable effect/impact on population growth at the 
national and subnational levels. The migration can be explained in two 
different ways for the purpose of projection of population.
1.  Gross migration and 
2. Net migration. 

Gross migration refers to the migration of people into and out of a 
given area while the net migration refers to the difference between the 
migration of people into and out of the given area..
That is:

Net Migration  = (In migration) - (Out migration).

For projecting population movement, each of the above has its merits 
and demerits. Generally gross migration models require more data and 
are more complicated to apply than net migration models (Smith and 
Swanson, 1998). Both approaches are useful for population 
projections.

There are two basic techniques of the gross migration as given below.
1. The first approach depends upon the application of out-migration 

rates and in-migration proportions for each area under 
consideration to be projected. for this purpose, out-migration rates 
by age and sex are estimated for each area using out-migration 
data from the decennial census as the numerators and area 
populations by age and sex (five years earlier) as the 
denominators. These rates are then applied to the launch year 
population to provide a projection of the total “pool” of inter-area 
out-migrants for all areas. These migrants are allocated to each 
areas according to the proportion of interstate migrants each area 
received during the base period (by age and sex). 

2. The second approach for projecting gross migration is based on 
“multi-regional models” (Rogers, 1985, 1995). These models sees 
migration as part of an integrated system of fertility , mortality, 
and other population characteristics by age and sex. For example, 
interstate migration in a multi-regional model for India could be 
denoted by a 29 by 29 cross-table  showing the number of 
members migrating from each state to every other state, by age and 
sex. 

The net migration also can be used to project migration instead of gross 
migration. Net migration is generally projected using three 
approaches.
1. top-down, 
2. bottom-up,

3. Combination of above two.

The first approach to projecting net migration based on the top-down 
method which differentiates between the two components of 
population growth viz. natural increase and net migration. It also 
focuses on estimates of total net migration and not the separate 
estimates according to age-sex cohort. There are two steps in this 
approach.
a. First, projections of total net migration are made, based on recent 

levels, historical trends, structural models, or some other 
procedure. 

b. Second, these projections are made by age-sex categories, based 
on distributions observed in the past. 

The second approach to projecting net migration is based on the 
formulation of separate net migration rates for each cohort of age-sex 
in the population. This method is called as “bottom-up” approach 
because the estimates of migration figures for the broad categories are 
derived from those available for the subcategories; In this approach, 
the total estimation of the net projected migration for an area is the total 
of the individual values projected for each cohort of  age-sex.

One demerit of the net migration approach is that they are not base 
migration rates on the population at risk. As a result, net migration may 
create irregularity in projections for a group of areas. 

The simplified version of cohort-component method can be created by 
combining estimates of the net migration and mortality. (Hamilton and 
Perry, 1962). In this method, for each age-sex cohort in the population, 
cohort change ratios (CCR) that covers the time interval between the 
two most recent censuses are calculated which are also known as 
census survival rates and expressed as for each age-sex cohort in the 
population for each age-sex cohort in the population for each age-sex 
cohort in the population for each age-sex cohort in the population for 
each age-sex cohort in the population for each age-sex cohort in the 
population and are expressed as:

nCCRx = nPx+y / nPx
where,

nPx+y : is the population aged x+y to x+y+n in the year of the most 
recent census; 

nPx  :is the population age x to x+n in the second most recent census; x 
is the  youngest age in an age interval; 

n : is the number of years in an age interval and 
y : is the number of years between these two successive censuses. 

Cohort-change ratios also can be calculated for different race/ethnic 
groups. Projections can then be made by multiplying these ratios by the 
launch-year population in each age-sex group:

nPx+y, t = nCCRx (nPx, l)
where 
 nPx+y,t  :is the population age x+y to x+y+n in year target year t.

In many situations, like projecting population projections for small 
areas, unique events and special populations must be taken into 
account while developing assumptions about migration. Where unique 
events are the events which have significant but short-term impact on 
an area's size and pattern of migration. The unique event may be: an 
economic boom or bust that may have occurred during the base period. 
Special populations are groups of people who are in an area because of 
an administrative or legislative action these include military personnel, 
refugees, prison inmates, and college students. While implementing 
cohort-component method, it is necessary to account the special 
populations (if any) if the changes in those special populations are 
significant (Smith et al., 2001: 239-277).  Generally, Migration is 
noticeably vulnerable than changes in the fertility or mortality to 
changes in transportation conditions, economic conditions, housing 
patterns, neighborhood characteristics, and employment 
opportunities. In small areas, Social and cultural conflicts, natural 
disasters, and government policies typically have more impact on 
migration rates than on mortality and fertility rates. Hence, migration 
is likely to be more difficult to estimate  accurately than mortality or 
fertility. Hence, In general for the smaller area the difficulty in 
developing accurate migration forecasts is difficult.
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