
IV. MAKING SCHOOL ENROLKENT PROJECTIONS
USING ENROLMENT RATIOS

A. Introduction

School enrolment projections may be very relevant to comprehensive
planning, especially in countries where the educational sector claims a
substantial part of the nation t. s resources. The number of students obtained
as part of a school enrolment projection can be used to project financial,
manpower and related resource requirements for the educatio~ sector; that is,
projections of the number of students in public (government> educational
institutions can serve as inputs for projecting government consumption and
investment in the education sector.

A variety of methods can be used to make school enrolment projections.
Some are rather simple and do not require much data, while others are complex
and data demanding. Among the simpler techniques is a method that uses
assumed enrolment ratios (box 1>~ along with the projected school-age
population. It is much less complex than the grade-transition method, which
makes assumptions on three types of educational rates--promotion rates
repetition rates and drop-out rates.

Thi.s chapter describes the enrolment ratio method that can be used to
project school enrolment for various school levels and the entire educational
system.!/ The method uses enrolment ratios specified for different school
levels and the projected school-age population classified by age and sex. It
can be used to make a projection for the entire country or for urban and rural
areas. The method can also be used to project enrolment in public and private
schools.~/

The enrolment ratio method is readily applicable in developing countries
because it is relatively easy to calculate and the data it requires are widely
available in those countries.

The technique cannot, however, precisely represent the actual process of
schooling over time by tracing the progress of students as they enter
different school levels, move from one grade to another or drop out or repeat
grades. As a result, assumptions on enrolment ratios underlying a projection
have to be formulated with great care in order to minimize internal
inconsistencies. Unless rough consistency is achieved, the results are likely
to be misleading.

This chapter will
enrolment ratio method.

initially set forth procedures that make up the
Next, the types of inputs required by the method will

~ Terms defined in glossary boxes are underlined where they appear for
the first time.
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Box 1

Glossary

Enrolment ratio
The number of students attendi ng school, divided by the nllllber of persons of
appropriate years of age. The ratio may refer to the entire educational system
or to a given school level.

Drop-out rate
The proportion of students entering a given grade who withdraw fran school
before completing the grade.

Pranotion rate
The proportion of students entering a given grade who upon completing it, enter
the subsequent grade.

Repetition rate
The proportion of students entering a given grade who fail to complete it and
then repeat the grade.

School-age population
The population of the school-age period, conventionally defined as ages S
through 24 year, inclusive.

be discussed along with the ways of preparing those inputs. Following this t

examples of school enrolment proj ections will be presented to illustrate the
preparation of projections at the national and urban-rural levels.

B. The technique

1. Overview

This overview will list the inputs required to apply the method and the
types of outputs that it can generate. The overview will also outline the
steps involved in applying the method.

(a) Inputs

In order to prepare a national projection using the enrolment ratio
method, the following inputs would be needed:
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(i) Projected single-year age and sex structures of· the school-age
population;

(ii) Assumptions on enrolment ratios by school level.

If the educational system consists of both private and public schools, the
inputs may include:

(iii) Assumptions on the proportions of students attending each type of
school, specified by school level.

If an urban-rural projection of school enrolment is sought, the requisite
inputs would include those listed under (i) and (ii) for each area--urban and
.rural. Also, they may include inputs indicated under (ii i) for both areas.
In addition, where required, the inputs may include assumptions on the
proportions of students residing in rural areas but attending urban schools.
Those· assumptions must be specified by school level. Box 2 presents the
inputs required to make a national or urban-rural projection.

Since the enrolment ratio .method is described as a technique for
preparing quinquennial projections; the inputs should be for dates five years
apart.

Box 2

Inputs for making enrolment projections using
enrolment ratios

1. Single-age and sex structures of the school-age population (national or urban
and rural)

2. Assumptions on enrolment ratios (national or urban and rural)

Level-specific enrolment ratios, by sex

3. Assumptions on proportions of students in pUblic and private schools (national
or urban and rural; if pub11 c and private schools enrolment projections are
desired)

Proportions of students in public and private schools, by school level

4. Assumptions on proportions of rural students attending urban schools (for rural
areas; if urban-rural projection is being made)

Proportions of students living in rural areas but attending urban schools, by
school level.
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(b) outputs

Where the enrolment ratio method is employed at the national level, it
can be used to project the following:

(i)

(ii )

( iii)

Selected school enrolment aggregates, such as the number of students
by school level and the growth in those numbers,
Indicators of the composition of students by school level or sex,
examples of which are proportions of students by school level and
sex ratios of students (box 3);
Rates of growth in school enrolment, such as rates of growth in the
number of students at different school levels.

These results can be obtained by projecting overall enrolment or by projecting
enrolment in public and private schools.

Box 3

Glossary

De jure population
A population enumerated on the basis of nonnal residence, excluding temporary
visitors and including residents temporarily absent.

Sex ratio of students
The number of male students for each female student, conventionally multiplied
by 100.

Sprague interpolation
A type of non-linear interpolation.

Where the technique is used to make a projection for urban and rural
areas, the results can include the variables listed above plus indicators of
the distribution of enrolment by location, such as proportions of students in
urban and rural schools. The types of outputs that can be prepared using the
enrolment ratio method are shown in box 4.

The method as described here would produce results for dat.es five years
apart. or for t.he int.ervening five-year projection int.ervals.
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Box 4

Types of outputs prepared by making enrolment
projections using enrolment ratios

A. Overall enrolment

1. Enrolment aggregates (national or urban, rural and national)

Total number of students and numbers of students disaggregated by school level
and sex

Growth in the total number of students and in numbers of students, by school
level and sex

2. Indicators of enrolment structure (national or urban, rural and national)

Proportions of students, by school level

Sex ratios of all students and students by school level (can only be obtained
in a national projection)

3. Indicators of enrolment distribution (national; if urban-rural projection is
being prepared)

Proportions of all students and students, by school level, that are urban

Proportions of all students and students, by school level, that are rural

4. Rates of growth of enrolment (national or urban, rural and national)

Rates of growth of all students and of students by school level and sex

B. Enrolment in pUblic and private schools

1. Enrolment aggregates (national or urban, rural and national)

Total number of students and numbers of students, by school level

(continued)
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Box 4 (continued)

Growth in the total nuntler of students and in ntJllbers of students, by school
level

2. Ind1cators of enrolment structure (nat10nal or urban, rural and nat10nal)

Proport1ons of students, by school level

3. Ind1cators of enrolment d1stdbutl0n (national; if urban-rural project1on is
be1ng prepared)

Proport10ns of all students and students, by school level, that are urban

Proport10ns of all students and students, by school level, that are rural

4. Rates of growth of enrolment (national or urban, rural and nat1onal)

Rates of growth of all students and of students by school level

(c) Computational steps

To project enrolment for a given date, one initially calculates the
numbers of persons in the relevant age groups within the school-age period
using the age and sex structure of the school-age population. Then.
level-specific enrolment ratios are applied to those numbers of persons to
arrive at the number of students at different school levels. Additional steps
are performed to derive enrolment aggregates. indicators of the structure of
enrolment and rates of change in enrolment. If projections of enrolment in
public and private schools are desired. they can be obtained using additional
steps which yield enrolment aggregates and indicators of the structure and
change in enrolment for these two types of schools.

The steps involved in making a projection will depend. in part. on
whether one projects enrolment for different types of schools. such as public
and private. In addition. in the case of an urban-rural projection. the steps
involved will also depend on whether or not one wishes to allow for the
possibility that some students residing in rural areas will attend urban
schools.
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2. National level

this description of the enrolment ratio method will initially show the
steps used to project school enrolment at the national level, first for
overall enrolment and then for enrolment in public and private schools. the
steps are summarized in box s. A subset of those steps, which are used to
project the total number of students by school level and the number of
students in public and private schools, is shown in figure I. The procedures
used to prepare an enrolment projection for urban and rural areas will be
discussed in a later section.

(a) Overall enrolment

In order to project overall enrolment, it is first necessary to calculate
the number of persons in special age groups within the school-age period.

Box 5

Computational steps to project enrolment
at the national level

The steps used to project enrolment at the national level over a five-year
projection interval are:

(1) For each sex, calculate the numbers of persons in the special age groups at the
end of the interval on the basis of the single-year age and sex structure of
the school-age population for that date.

(2) Apply asslllled enrolment ratios to the n..mers of persons in the special age
groups to obtain the numbers of students at each school level by sex at the end
of the projection interval.

(3) From the projected numbers of students classified by school level and sex,
derive enrolment aggregates, such as the tota1 number of students and the
numbers of students by school level. Also calculate other enrolment
aggregates, such as increases in the total number of students and the numbers
of students by school level.

(4) For the end of the interval, derive indicators of the structure of students
such as proportions of students by school level and sex ratios of students.

(continued)
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Box 5 (continued)

(5) Calculate rates of growth during the interval. of the total number of students
and the numbers of students by school level.

(6) If the enrolment projection is to be extended to pUblic and private segments of
the educational system. IIllltiply the numbers of students at different school
levels by the assumed proportions of students attending public and private
schools at different school levels. This yields the numbers of students in
public and private schools. by school level. at the end of the interval.

(7) Ca1cu1ate other enrolment aggregates for pri vate and pub1ic schools. such as
total numbers of students in those schools. Also calculate increases in the
total nl8lDers of students in public and private schools and in the numbers of
students in those schools by school level.

(8) Derive indicators of the structure of students in public and private schools
for the end of the interval. such as proportions of students by school level.

(9) Calculate rates of growth in the total nunOer of students and the numbers of
students. by school level. in public and private schools.

(i) Persons in special age groups

The numbers of persons in special age groups within the school age period
are calculated for each given projection date. such as the end of the
five-year projection interval (t to t+5) using the projected number of persons
of school-age for that date. classified by single year of age and sex. The
resultant numbers of persons. which are typically disaggregated by sex, are
for the special age groups corresponding to different school levels.

The projected number of persons of the school-age period used in these
calculations may be taken directly from a population projection, prepared by
single years of age. Alternatively. those numbers can be derived by
interpolation from a population projection by five-year age groups. Annex I
describes such an interpolation based on the Sprague interpolation formula,~1

which is commonly used for such purposes.
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Figure I. steps to derive the total numbers of students, b¥
school level and the numbers of students in publ:LC
and private schools, by school level
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.
The number of special age groups for which the numbers of persons are

derived depends on the country's educational system. Thus, if the educational
system consists of the primary, secondary and tertiary levels, there would be
three such special age groups. The boundaries of the age groups will depend on
the assumed age-ranges corresponding to the school levels. For example, the
assumed ages corresponding to the three school levels mentioned might be 7 to
14, 15 to 18 and 19 to 22.

The number of persons of each sex in each special age group at a given
date can be derived by aggregating the age and sex structure of the school-age
population. For the end of the projection interval (t to t+5), these
aggregations can be represented as follows:

x"h
POP(h,s,t+5) = r POP(x,s,t+5)

x=x'h

h = 1, ... ,H;

x = 5, ... ,24;

s = 1,2,

where:

(1)

h = 1, ... ,H

t

H

x = 5, ... ,24

s =1,2

POP(h,s,t+5)

POP(x,s,t+5)

are special age groups within the school-age period
or different school levels of the country's
educational system,

is the year of the projection period,

is the number of special age groups within the
school-age period, or the number of school levels in
the country's educational system,

is the youngest age of the special age group h,

is the oldest age of the special age group h,

are single years of age 5, ..• ,24,

are male and female sexes,

is the population of special age group h and sex s
at the end of the interval, and

is the population of single year of age x and sex s
at the end of the interval.
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The details of the aggregation described by equation (1) may differ from
one application of the method to another depending on the years of age assumed
to correspond to different school levels. This aggregation will be
illustrated in the first of the two projection examples in section D.

(ii) Enrolment by school level and sex

In order to project the numbers of students at the various school levels,
it is initially necessary to calculate the number of students of each sex in
each school level. This is done by multiplying the number of persons of each
sex in each special age group by the assumed leve1- and sex-specific enrolment
ratio. Thus, for the end of the projection interval (t to t+S) the numbers of
students classified by school level and sex are obtained as:

STU(h,s,t+S) = POP(h,s,t+S) • ER(h,s,t+S);

h=l, ... ,H;

s = 1,2,

where:

(2)

(iii)

STU(h,s,t+S)

ER(h,s,t+S)

other results

is the number of students of school level h and sex
s at the end of the interval, and

is the enrolment ratio for school level h among
persons of sex s at the end of the interval.

a. Enrolment aggregates

Once the number of students of each sex is calculated for each school
level, those numbers can be aggregated in order to obtain the total number of
students, the number of students at each school level, and the number of
female and male students. Once obtained for different dates, these numbers
can be used to calculate the projected growth in the total number of students
and in the number of students classified by school level and sex during the
intervening projection intervals.

i. Total number of students

The total number of students in the educational system at the end of the
projection interval can be found by adding the number of students of the two
sexes at different school levels at that date:



H
STU(t+S) = ~

h=l

where:
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2
~ STU(s,t+S),

s=l
(3)

STU(t+S) is the total number of students in the educational
system at the end of the interval.

ii. Number of students by school level

The number of students by school level at the end of a projection
interval can be obtained by adding the number of male and female students at
each level for that date:

2
STU(h,t+S) = ~ STU(h,s,t+S);

s=l

h=l, ... ,H,

where:

(4)

STU(h,t+S) is the number of students at school level h at the
end of the interval.

iii. Number of students by sex

The number of students of each sex can be calculated by adding the number
of students of each sex across different school levels:

H
STU(s,t+S) = ~ STU(h,s,t+S);

h=l

s = 1,2,

where:

(S)

STU(s,t+S) is the number of students of sex s at the end of the
interval.

iv. Growth in the total number of students

The growth in the total number of students is calculated as the
difference between the total number of students at the end and the beginning
of the interval:



SGR =STU(t+S) - STU(t),

where:
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(6)

SGR is the growth in the total number of students during
the interval.

v. Growth in the number of students by school level

For each school level, the growth in the number of students over a
projection interval is the difference between the number of students at the
end and the beginning of the interval:

SGR(h) = STU(h,t+S) - STU(h,t);

h = 1, ..• ,H,

where:

(7)

SGR(h) is the growth in the number of students at school
level h during the interval.

vi. Growth in the number of students by sex

The growth in the number of students of a given sex is the number of
students of that sex at the end of the interval less the number at the

. beginning of the interval:

SGR(s) = STU(s,t+S) - STU(s,t);

s = 1,2,

where:

(8)

SGR(s) is the growth in the number of students of sex s
during the interval.

b. Indicators of enrolment structure

Using the projected levels of enrolment for a particular date. it is
possible to calculate different indicators of the composition of enrolment for
that date. These indicators may include proportions of students in the
educational system attending different school levels. In addition, they may
include the sex ratio of all students in the educational system as well as sex
ratios of students at different school levels.
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i. proportions of students by school level

The proportions of students by school level at the end of the given
projection interval (t to t+5) can be calculated by dividing the number of
students at each level by the total number of students at that date:

PSTU(h,t+S) = STU(h,t+S) I STU(t+S);

h = 1, ••. ,H,

where:

(9)

PSTU(h,t+S) is the proportion of students at school level h at
the end of the interval.

ii. Sex ratios of students

The sex ratio for all students can be calculated as the total number of
male students (s=l) divided by the total number of female students (s=2),
multiplied by one hundred:

SRS(t+S) = [ STU(l,t+S) / STU(2,t+S) ] • 100,

where:

(10)

SRS(t+S) is the sex ratio of all students at the end of the
interval.

Sex ratios of students at different school levels can be obtained by
dividing the number of male students by the number of female students at those
levels and multiplying by one hundred:

SRS(h,t+S) =

where:

STU(h,l,t+S) / STU(h,2,t+S) ] • 100;

h=l, ... ,H,

(11)

SRS(h,t+S) is the sex ratio of students at school level h at
the end of the interval.

c. Rates of growth of enrolment

Using the projected levels of enrolment at adjacent dates it is also
possible to calculate various rates of change in the number of students over
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the five-year projection intervals. Those rates can be calculated for the
total number of students and for the numbers of students of different school
levels and sexes.

i. Rate of growth in the total number of students

The average annual rate of growth in the total number of students in the
educational system for the five-year projection interval (t to t+5) can be
obtained by using the formula for calculating the exponential growth rate:

GRS = [ ( In( STU(t+S) I STU(t) ) ) / 5 ] • 100,

where:

(12)

GRS is the average annual exponential rate of growth of
the total number of students during the interval,
and

ln is the natural logarithm.

ii. Rates of growth in the number of students by school level

The average annual rates of growth in the number of students by school
level can be obtained using the same type of formula:

GRS(h) =

where:

( In( STU(h,t+S) / STU(h,t) ) ) / 5 ] • 100;

h = 1, ..••H.

(13)

GRS(h) is the average annual exponential rate of growth of
the number of students at school level h during the
interval.

iii. Rates of growth in the number of students by sex

The average annual rate of growth in the number of students of each sex
can be also obtained using the formula for calculating the exponential growth
rate:

GRS(s) = ( In( STU(s,t+S) / STU(s,t) ) ) / 5 ] • 100;

s = 1,2,

(14)
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where:

GRS(s) is the average annual exponential rate of growth of
the number of students of sex s during the interval.

If the entire educational system is operated either by the public sector
or the private sector, this last step completes the enrolment projection.
Moreover, if the educational system consists of public and private parts but
the available data cannot support separate enrolment projections for public
and private schools, this step also completes the projection. Where the
requisite data are available, however, the projection process can be taken one
step further in order to obtain separate projections for public and private
schools.

(b) Enrolment in public and private schools

In order to make separate enrolment projections for public and private
schools, it is necessary to use the projected number of students by school
level, obtained as indicated by equation (4) and assumptions on the
proportions of students attending public and private schools by school level.
The use of these inputs yields the number of students in public and private
schools, which are further used to obtain other enrolment aggregates for the
two types of schools, along with indicators of enrolment structure and change.

(i) Enrolment aggregates

As in the case of projecting overall school enrolment, the aggregates
obtained in the course of projecting enrolment for public and private schools
include the projected number of students by school level and the total number
of students. They frequently do not include, however, the number of students
classified by sex. Enrolment aggregates also include projected growth in the
number of students during the projection intervals.

a. Number of students by school level

The number of students in public and private schools at each school level
can be found by applying the assumed proportions of students attending those
schools at that level. Thus, for the end of the projection interval the
number of students in each type of school is:

STU(h,v,t+S) = STU(h,t+S) • PS(h,v,t+S);

h=l, ... ,I;

v =1,2,

(IS)
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where:

v = 1,2

STU(h,v,t+S)

are public and private schools,

is the number of students at
attending schools of type v at
interval, and

school level h
the end of the

PS(h,v,t+S) is the proportion of students at school level h
attending schools of type v at the end of the
interval.

b. Total number of students

The total number of students in public and the private schools can be
calculated by aggregating the number of students in public and private schools
across the different school levels:

H
STU(v,t+S} = I STU(h,v,t+S);

h=l

v = 1,2,

where:

(l6)

STU(v,t+S) is the total number of students in schools of type v
at the end of the interval.

c. Growth in the total number of students

The growth in the total number of students in public and private schools
can be derived as the total number of students in each type of school at the
end of the interval less the total at the beginning:

SGR(v) = STU(v,t+S) - STU(v,t);

v = 1,2,

where:

(17)

SGR(v) is the growth in the total number of students
attending schools of type v during the interval.
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d. Growth in the number of students by school level

The growth in the numbers of students in public and private schools at
each school level for the given projection interval can be obtained as the
number of students in those schools at that level at the end of the interval
less the numbers at the beginning :

SGR(h,v) = STU(h,v,t+S) - STU(h,v,t),

h = 1, .•. ,H;

v = 1,2,

where:

(18)

SGR(h,v) is the growth in the number of students at school
level h attending schools of type v during the
interval.

(ii) Indicators of enrolment structure

Among the indicators of the structure of enrolment that can be calculated
from the projected number of students in public and private schools are the
proportions of students at different school levels who attend each type of
scho~l. They do not include however sex ratios of students, as the projected
numbers of students in public and private schools are generally not available
by sex.

a. Proportions of students by school level

The proportions of students in public or private schools at a given
school level can be obtained by dividing the number of students at individual
levels by the total number of students in those schools:

PSTU(h,v,t+S) = STU(h,v,t+S) / STU(v,t+S);

h = l, •.• ,H;

v = 1,2,

where:

(19)

PSTU(h,v,t+S) is the proportion of students at school level h
among those attending schools of type v at the end
of the interval.
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Rates of growth of enrolment

Using the projected number of students in public and private schools at
dates five years apart it is also possible to compute average annual rates of
growth of the number of students over the intervening intervals.

a. Rates of growth in the total number of students

The rates of growth in the total number of students in public and private
schools respectively during the projection interval (t to t+S) can be obtained
as:

GRS(v) = [ ( 1n( STU(v,t+S) I STU(v,t) ) ) I 5 ] • 100;

v = 1,2,

where:

(20)

GRS(v) is the average annual exponential rate of growth of
the total number of students in schools of type v
during the interval.

b. Rates of growth in the number of students by school level

The rates of growth in the number of students in public and private
schools, by school level, during the interval can be obtained as:

GRS(h,v) = [ ( In( STU(h,v,t+S) I STU(h,v,t) ) ) / 5 ] • 100;

h = 1, ... ,H;

v = 1,2,

where:

(21)

GRS(h,v) is the average annual exponential rate of growth of
the number of students at school level h in schools
of type v during the interval.

3. Urban-rural level

This section will describe a procedure to prepare projections of
enrolment in urban and rural areas. Most of the steps in this type of
projection are the urban-rural equivalents of the steps used to project
enrolment at the national level. In addition, the procedure includes steps to
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project enrolment of students whose location of residence may differ from the
location of school attendance. The procedure also includes steps to calculate
indicators of the locational distribution of enrolment. The steps used to
project the number of all students and the number of students in public and
private schools for a given date are shown schematically in figure II.

(a) Overall enrolment

To project overall enrolment it is initially necessary to calculate the
number of students for urban and rural areas respectively. using urban-rural
counterparts of the steps described for making national projections. These
steps may be supplemented by calculations which could deal with differences
that may exist for some students between their location of residence and their
location of school attendance. Enrolment for the entire country is projected
by aggregating urban and rural projection results. The discussion that
follows will focus on the way urban and rural overall enrolment is projected.
In this discussion, we shall assume that for some students, the location of
residence differs from the location of school attendance.

(i) Persons in special age groups

In both locations the number of persons in special age groups within the
school-age period are initially calculated using steps similar to those
described by equation (1). These calculations use the urban and rural
structures of the school-age population disaggregated by single year of age
and sex. If the number of students by single year of age are not already
available, they can be derived by interpolation, as described in annex I,
using urban-rural population structures by five-year age group and sex. Where
possible, the projected urban and rural populations and the number of persons
in special age groups should be those that permanently reside in each location.

(ii) Enrolment by school level and sex and by location of residence

The numbers of students by school level and sex are next calculated for
each location using a step analagous to that indicated by equation (2). Where
the number of persons in special age groups reside permanently in urban and
rural areas, the enrolment ratios employed should be those applying to those
persons.!/ In other words, the enrolment ratios used should represent ratios
of the number of students at different school levels who reside in urban and
rural areas to the number of persons at special age groups living in those
areas. Where enrolment ratios of this type are used, the number of students
obtained by school level and sex are those residing in urban and rural
locations.
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steps to derive the numbers of students attending
urban and rural schools, by school level and the
numbers of students in public and private urban
and rural schools, by school level
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In particular, the numbers of students by school level and sex in each
location are calculated as follows:

STU*(h,s,k,t+S) = POP(h,s,k,t+S) • ER(h,s,k,t+S);

h = 1, ••• ,H;

s = 1,2;

k = 1,2,

where:

(22)

k = 1,2 are urban and rural locations,

STU*(h,s,k,t+S) is the number of students at school level h of sex s
who reside in location k at the end of the interval,

POP(h,s,k,t+S) is the population of special age group h and sex s
who reside in location k at the end of the interval,
and

ER(h,s,k,t+S) is the enrolment ratio for school level h among
persons of sex s who reside in location k at the end
of the interval.

If for all students the location of residence were the same as the
location of school attendance, the number of students residing in urban and
rural areas would, respectively, equal the number of students attending urban
and rural schools. In such a case, the numbers of students obtained as
indicated by equation (22) would be accepted as the numbers of students
attending urban and rural schools. Furthermore, those numbers would be
directly used to obtain other enrolment aggregates along with the indicators
of enrolment structure and growth for urban and rural areas.

For some students, however, the location of permanent residence may be
different from the location of school attendance. Students who permanently
reside in the rural areas may attend schools in the urban areas. This could
be fairly common among rural students in secondary and tertiary schools, where
some or the majority of those schools may be located in urban centres. Where
this is the case, one would need to calculate the number of students living in
rural places but attending urban schools.
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Enrolment in urban schools among rural students

The number of students residing in rural areas (k=2) but attending urban
schools can be obtained from the numbers of students at each school level who
reside in rural areas and the assumed proportions of those students who attend
urban schools. For the end of the projection interval (t to t+S) these
numbers for each school level can be obtained as follows:

2
RSUS(h.t+S) = [! STU*(h.s.2.t+S) ] • PRSUS(h.t+S);

s=l

h = 1 ••••• H.

where:

(23)

RSUS(h.t+S)

PRSUS(h.t+S)

(iv) other results

is the number of rural students at school level h
who attend urban schools at the end of the interval.
and

is the proportion of rural students at school level
h who attend urban schools at the end of the
interval.

a. Enrolment aggregates

Once the numbers of students residing in the two locations and the number
of rural students attending urban schools are calculated. it is possible to
derive the number of students attending schools in urban and rural areas and
to calculate other enrolment aggregates.

i. Number of students by school level

The number of students who attend urban schools (k=l) at each school
level can be obtained as the. sum of the number of students of both sezes at
that school level who live in urban areas and the number of students at the
same level who reside in rural areas but attend school in urban places:

2
STU(h.l.t+S) = [! STU*(h.s.1.t+S) ] + RSUS(h.t+S);

s=1

h=l •...•H.

(24)
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where:

STU(h,k,t+S) is the number of students at school level h
attending schools in location k at the end of the
interval.

The number of students who attend rural schools (k=2) at each school
level is obtained as the difference between the number of students of both
sexes at that level who reside in rural areas and the number of students at
the same level who live in rural areas but attend school in urban places:

2
STU(h,2,t+S) = [I STU*(h,s,2,t+S) ] - RSUS(h,t+S);

s=l

h = 1, •.. ,H.

(25)

In addition· to the number of students attending schools in urban and
rural areas by school level, this type of projection can produce other
enrolment aggregates: for example, the total number of students attending
schools in the two areas, which can be obtained using the urban-rural
equivalent of the step described by equation (3). The growth in the total
number of students, and in the numbers of students by school level in urban
and rural schools, can be derived using urban-rural counterparts of the steps
corresponding to equations (6) and (7). Since the numbers of students
attending urban and rural schools by school level are not disaggregated by
sex, enrolment aggregates would not include separate projections of the number
of male and female students in urban and rural schools along with the growth
in those numbers and the sex ratio of students.

The total number of students and the number of students by school level
for the entire country, along with the growth in those numbers over the
intervening projection intervals, can be obtained by a straightforward
aggregation of urban and rural results.

b. Indicators of enrolment structure

The proportions of enrolment in urban and rural schools by school level
can be obtained using an urban-rural counterpart of the step indicated in
equation (9). Sex ratios cannot be calculated in urban-rural projections
since the number of male and female students are usually not tracked
separately by location of school attendance.
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c. Indicators of enrolment distribution

Indicators of the distribution of enrolment by location--proportions of
enrolment that are urban and rural--can be calculated for the total enrolment
and enrolment by school level.

i. Proportions urban and rural of total enrolment

The proportion of total enrolment that is urban (k=l) can be obtained by
dividing the number of students attending schools in urban areas by the total
number of students in the educational system:

PSURB(t+S) = STU(l,t+S) / STU(t+S),

where:

(26)

PSURB(t+S)

STU(k,t+S)

is the proportion of all students who attend urban
schools at the end of the interval, and

is the total number of students attending schools in
location k at the end of the interval.

The proportion rural (k=2) for the entire educational system can be
obtained as the complement of the relevant proportion urban:

PSRUR(t+S) = 1 - PSURB(t+S),

where:

(27)

PSRUR(t+S) is the proportion of all students who attend rural
schools at the end of the interval.

ii. Proportions urban and rural of enrolment
by school level

For each school level the proportion of enrolment that is urban (k=l) can
be obtained by dividing the number of students attending urban schools at that
level by the total number of students at the same level:

PSURB(h,t+S) = STU(h,I,t+S) I STU(h,t+S);

h = 1, .•. ,H,

(28)



- 26 -

where:

PSURB(h,t+S) is the proportion of students at school level h who
attend schools in urban areas at the end of the
interval.

The proportion of enro~ent that is rural (k=2) at each school level can
be obtained as a complement of the relevant proportion of enrolment that is
urban:

PSRUR(h,t+S) = 1 - PSURB(h,t+S);

h=l, ... ,H,

where:

(29)

PSRUR(h,t+S) is the proportion of students at school level h who
attend schools in rural areas at the end of the
interval.

d. Rates of growth of enrolment

Rates of growth in the total number of students and in the numbers of
students by school level who attend schools in urban and rural areas can be
calculated as part of an urban-rural projection, using urban-rural
counterparts of the steps indicated by equations (12) and (13). Since the
number of students attending schools in urban and rural areas are not
disaggregated by sex in this projection, one cannot derive sex-specific rates
of growth in the numbers of students for each location.

(b) Enrolment in public and private schools

If the educational system of the country for which the urban-rural
projection is being prepared consists of a mixture of pUblic and private
institutions, the projection can be extended to derive separate results for
public and private parts of the educational system. Such an extension would
yield results that are fully analogous to the results obtained for public and
private parts of the educational system in the national projection. Thus, the
results would include enrolment aggregates, indicators of enrolment structure
and rates of growth of enrolment. In addition, they would include indicators
of the locational distribution of enrolment in public and private schools.

(i) Enrolment aggregates

The total number of students in the private and public parts of the
educational system in urban and rural schools, along with the numbers of
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students in public and private schools in the two locations by school level,
can be obtained using urban-rural equivalents of the steps described by
equations (1S) and (16). The growth in the total number of students and in
the number of students by school level could be obtained for urban and rural
areas by means of steps analogous to those indicated by equations (17) and
(18), respectively.

(ii) Indicators of enrolment structure

The proportions of enrolment in public and private schools in urban and
rural areas by school level can be derived using an urban-rural counterpart of
the step described by equation (19).

(ii i) Indicators of enrolment distribution

The proportions of students in public and private schools that are urban
and rural can be derived for all students as well as for students at different
school levels.

a. Proportions urban and rural of total enrolment

The proportions of students in either public or private schools that are
urban (k=l) can be obtained by dividing the number of students attending those
schools in urban areas by the total number of students in the corresponding
type of school:

PSURB(v,t+S) = STU(v,l,t+S) / STU(v,t+S);

v = 1,2,

where:

(30)

PSURB(v,t+S)

STU(v,k,t+S)

is the proportion of all students in schools of type
v who attend school in urban areas at the end of the
interval, and

is the total number of students attending school of
type v in location k at the end of the interval.

The proportions of students in all public and private schools that are
rural (k=2) can be calculated as the complements of the respective proportions
of all students in those schools that are urban:

PSRUR(v,t+S) = 1 - PSURB(v,t+S);

v = 1,2,

(31)
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where:

PSRUR(v,t+S} is the proportion of all students in schools of type
v who attend school in rural areas at the end of the
interval.

b. Proportions urban and rural of enrolment by school level

The proportions of students in public and private schools, respectively,
that are urban (k=l) can be obtained for each school level by dividing the
number of students at a given school level attending a given type of school in
urban areas by the total number of students at that level in that type of
school:

PSURB(h,v,t+S} = STU(h,v,l,t+S} / STU(h,v,t+S};

h = 1, ... ,8;

v =1,2,

where:

(32)

PSURB(h,v,t+S} is the proportion of all students in schools of type
v at school level h attending schools in urban areas
at the end of the interval, and

STU(h,v,l,t+S} is the number of students at school level h who
attend schools of type v in urban areas at the end
of the interval.

The proportions of students in a given type of school, by school level,
that are rural (k=2) can be calculated as complements of the corresponding
proportions urban:

PSRUR(h,v,t+S} = 1 - PSURB(h,v,t+S};

h = 1, ... ,8;

v =1,2,

where:

(33)

PSRUR(h,v,t+S) is the proportion of all students in schools of type
v at school level h attending schools in rural areas
at the end of the interval.
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(iv) Rates of growth of enrolment

Rates of growth of the total number of students and the number of
students by school level can be calculated as part of the projection of
students in public and private schools by location. using urban-rural
equivalents of the steps indicated by equations (20) and (21).

c. The inputs

This section will initially discuss the types of inputs needed to prepare
an enrolment projection by this method. Then. it will describe how those
inputs can be prepared.

1. Types of inputs required

To project enrolment by this method, it would be necessary to use the
following inputs:

(L) Projected structures of the school-age population disaggregated by
single year of age and sex;

(ii) Assumed enrolment ratios disaggregated by sex.
If the educational system of the country for which the projection is being
prepared consists of public and private schools the inputs should also include:

(iii) Assumed proportions of students attending public and private schools.
Depending on whether one wishes to make a national projection or a projection
for urban and rural areas. these inputs will be required for the entire
country or for urban and rural areas. If an urban-rural projection is to be
prepared. the inputs may also include:

(iv) Assumptions on attendance of urban schools by rural students.
These additional assumptions would be required if the location of residence
and the location of school attendance differ for at least some students and if
the results should include the number of students by location of school
attendance.

The projected age and sex structures along with various assumptions
should refer to individual dates five years apart, starting with the initial
year of projection. The assumptions listed under (ii) through (iv) would need
to be specified by school level for each of those dates.

2. Preparation of inputs

Preparation of the inputs will involve projecting age and sex structures
of the school-age population for dates five years apart. It will also entail
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formulating assumptions on future enrolment ratios and, where necessary,
assumptions on future proportions of students in public and private schools
and/or proportions of rural students in urban schools.

(a) Age and sex structures of the school-age population

The future structures of the school-age population disaggregated by
single· year of age and sex at different dates are taken from a population
projection. If the population projection is disaggregated by single year of
age and sex, these structures can be obtained directly. Alternatively, if the
population projection is disaggregated by five-year age groups, the
single-year age structures of the school-age population need to be derived by
interpolation from five-year age structures. Annex I describes one such
interpolation procedure.

If enrolment projections are needed for urban and rural places,
projections of urban and rural populations will, of course, be needed. In
order to ensure that the projections are of persons usually residing in the
two locations, such projections should be based on census (or survey) data
using the concept of de jure population, that is a population enumerated on
the basis of normal residence, excluding temporary visitors and including
residents temporarily absent.

(b) Needed data and observations

To formulate the required assumptions, especially for the initial year of
the plan, it is necessary to have recent observations of the relevant
measures. Preferably, these observations should pertain to two or more dates
that span a time interval close to the initial year of the plan. Where such
observations do not already exist, it will be necessary to prepare them.

Thus, where observations on enrolment ratios are unavailable, they can be
derived from data on school enrolment along with estimates of the school-age
population. The school enrolment data may come from a population census or
from education statistics, while the data on the school-age population would
normally come from a population census. These two types of data should refer
to the same year. In addition, to derive level-specific enrolment ratios, the
enrolment data should enable calculation of the numbers of students classified
by school level and by sex.

If enrolment is to be projected for public and private schools
separately, data on proportions of students by type of school will be
required. As a rule, the observations can be derived from the numbers of
students classified by school level and by type of school, public or private.

Where separate projections are needed for urban and rural areas, the data
should refer to the number of students and the school-age population having
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permanent residence in those areas. Such information would usually come from
a population census. If such projections are to include enrolment by location
of school attendance, recent observations on the proportions of rural students
attending urban schools will also be required. These observations can be
obtained from population censuses and educational statistics. The data from
the two sources should refer to the same year or years. They should refer to
enrolment by location of residence and enrolment by location of school
attendance. In addition, the data should be classified by school level.

(c) Assumptions for the plan projection

Given recent observations on the relevant measures, the assumed values
for the initial year of the projection period can be obtained by extrapolation.

In formulating the enrolment assumptions, it is necessary to consider the
Government's objectives and policies concerning admission and the repetition
of grades at different school levels, preferably separately by sex. If
required by the type of projection sought, this should be done separately for
urban and rural areas. Further, in countries where both public and private
sectors provide educational services, the proportions of students in public
schools would have to be selected by considering how the Government perceives
its role in providing education services vis-a-vis that of the private
sector. Where they are required, assumptions on the proportions of rural
students going to urban schools could be chosen by taking into account
government policies, if any, relating to the urban-rural distribution of
enrolment.

In assessing the likely demand for education services, it is necessary,
to look into those factors that bear on the decisions of parents. Thus, for
example, it may often prove necessary to consider likely future trends in
average household income, as a proxy for the ability of parents to support
children through school, as well as trends in the ratio of children to adults,
as an approximation of the number of children likely to compete for the
parental support. Similarly, factors such as the prevalence of child labour
and early marriage, both of which are likely to impede child schooling, must
be taken into consideration and their impact on enrolment assessed. Moreover,
likely future expectations of parents regarding the level of education
required for their children to find good jobs need to be considered.

To ensure internal consistency among the assumptions, the changes in
enrolment ratios over time for the upper school levels, as specified by
assumption, should be compatible with the changes in enrolment ratios at the
lower levels. This is required since in most education systems only students
completing the lower levels are eligible to enrol in the upper levels.
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D. Illustrative ex~ples of projections

Two examples are presented in this section to illustrate the preparation
of school enrolment projections using the enrolment ratio technique. The
first example illustrates the preparation of a national projection while the
second first illustrates an urban-rural projection. The ex~ples will, ~ong

other things, indicate how to project enrolment in a country having an
educational system that consists of both public and private schools. The
second of the two examples will assume that for some students the location of
residence is different from that of school attendance and will demonstrate the
projection of enrolment by location of school attendance as well as by
location of residence. Both examples will emphasize the calculations for the
projection interval 0-5 and will present complete projection results for a
20-year projection period.

In these examples, it wi11 be assumed that the educational system for
which the projection is being prepared consists of four school
levels--lower-primary, higher-primary, secondary and tertiary--and that each
of these levels takes four years to complete. It will also be assumed that
the regular years of age of students corresponding to the four school levels
in this hypothetical educational system are, respectively, 7 through 10, 11
through 14, 15 through 18 and 19 through 22. Therefore, the specia1 age
groups in these ex~ples for which the number of persons need to be calculated
are age groups 7-10, 11-14, 15-18 and 19-22.

1. National level

This section will present an example of a national projection using the
inputs shown in tables 1 and 2. These inputs include the structures of the
school-age popUlation by single year of age and sex along with assumptions on
enrolment ratios and proportions of students in public and private schools, by
school level. The example will initially describe the projection of overall
enrolment. Later it will describe the projection of enrolment in pUblic and
private parts of the educational system.

(a) Overall enrolment

The first step in projecting overall enrolment is to derive the numbers
of persons, in special age groups.

(i) Persons at special age groups

The numbers of persons of each sex in special age groups at the given
date are derived from the structure of the school-age population by single
year of age by aggregating the number of persons within the school-age period,
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Table 1. Inputs for projecting school enrolment for the entire country;
school-age population by single year of age and sex

(Thousands)

Year

Age 0 5 10 15 20

Male

5 154.3 149.3 175.9 192.9 202.5
6 151.8 147.3 169.8 188.9 201.2
7 148.6 146.6 164.0 184.8 199.4
8 144.8 146.7 158.6 180.5 197.1
9 140.5 147.1 153.9 176.2 194.3

10 135.5 149.1 149.5 171.8 191.0
11 130.4 148.5 146.7 167.4 187.5
12 125.0 147.1 144.8 163.1 183.7
13 119.4 144.6 144.0 158.8 179.7
14 113.6 140.6 144.3 154.4 175.6
15 107.1 134.7 147.4 149.4 171.0
16 101.7 129.3 147.5 146.2 166.6
17 96.8 123.8 146.2 144.1 162.3
18 92.4 118.2 143.7 143.1 158.1
19 88.6 112.6 140.1 142.7 154.0
20 85.2 106.4 134.8 144.4 149.7
21 82.4 101.0 129.2 144.7 146.4
22 80.0 95.9 123.0 144.7 143.6
23 78.1 91.2 116.5 144.1 141.5
24 76.4 87.0 109.9 142.2 140.2

Female

5 145.6 143.7 168.7 184.0 192.3
6 142.8 141.4 163.0 180.4 191.2
7 139.4 140.3 157.5 176.6 189.6
8 135.6 139.8 152.4 172.8 187.6
9 131.3 139.6 148.0 168.8 185.1

10 126.4 140.8 143.7 164.8 182.1
11 121.5 139.8 140.7 160.8 179.0
12 116.3 138.0 138.6 156.7 175.6
13 110.9 135.3 137.3 152.6 172.0
14 105.4 131.3 137.1 148.4 168.2
15 99.4 125.6 139.2 143.4 164.0
16 94.2 120.3 138.8 140.2 160.0
17 89.3 lI5.1 137.1 137.9 156.0
18 84.8 109.7 134.4 136.4 151.9
19 80.7 104.2 130.7 135.6 148.0
20 76.8 98.4 125.5 136.5 143.7
21 73.8 93.1 120.1 136.2 140.3
22 71.3 88.1 114.2 135.7 137.4
23 69.5 83.5 107.9 134.6 135.0
24 68.4 79.3 101.7 132.4 133.2
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Table 2. Inputs for projecting school enrolment for the entire country;
assumptions on enrolment ratios and proportions of students
attending public and private schools

Year
School
level

o 5 10 15 20

Enrolment ratios

Lower-primary
Higher-primary
Secondary
Tertiary

Female

Lower-primary
Higher-primary
Secondary
Tertiary

0.625
0.458
0.196
0.093

0.595
0.277
0.100
0.052

0.680
0.508
0.225
0.105

0.637
0.322
0.126
0.068

0.723
0.550
0.251
0.119

0.669
0.353
0.150
0.082

0.768
0.593
0.272
0.132

0.705
0.386
0.170
0.104

0.814
0.628
0.305
0.143

0.741
0.421
0.193
0.114

Public schools

Proportions of students attending:

Lower-primary
Higher-primary
Secondary
Tertiary

Private schools

Lower-primary
Higher-primary
Secondary
Tertiary

0.91
0.85
0.78
0.47

0.09
0.15
0.22
0.53

0.88
0.82
0.75
0.49

0.12
0.18
0.25
0.51

0.86
0.80
0.72
0.50

0.14
0.20
0.28
0.50

0.83
0.77
0.70
0.54

0.17
0.23
0.30
0.46

0.80
0.74
0.68
0.56

0.20
0.26
0.32
0.44
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classified by single year of age and sex for that date. Thus, the numbers of
males in special age groups at the end of the projection interval 0-5 are
shown in table 3.

The number of males aged 7 through 10 years, 589.5, which is shown in
column 2 of panel B, is obtained as follows:

589.5 = 146.6 + 146.7 + 147.1 + 149.1, (1)

where 146.6, 146.7, 147.1 and 149.1 are the numbers of males aged 7, 8, 9 and
10 years, respectively (indicated in column 2 of panel A). The numbers of
other persons at special age groups are obtained in an analogous way.

(ii) Enrolment by school level and sex

Projections of the numbers of students of each sex at various school
levels are obtained by multiplying the number of persons in each special
age-sex group by the appropriate enrolment ratio. The calculation of those
numbers of students for year 5 is illustrated in table 4. The number of
students at any given school level (column 5) is obtained as the product of
the number of persons in the special age group corresponding to that level
(column 2) and the enrolment ratio pertaining to the level (column 4).

For example, the number of male students at the lower-primary school
level at the end of interval 0-5, 400.9, is obtained as:

400.9 = (589.5) (0.680), (2)

where 589.5 is the number of males aged 7-10, and 0.680 is the enrolment rate
for males for the lower-primary school level.

When calculations illustrated for year 5 are performed for each
projection date over the entire projection period, one obtains projected
levels of enrolment by school level and sex. The projected levels of
enrolment for the 20-year projection interval are presented in table 5.

(iii) Other results

a. Enrolment aggregates

After the numbers of students of" each sex are calculated for each school
level, they can be aggregated in different ways to obtain the total number of
students and the numbers of students by school level and sex. The numbers
obtained through this aggregation for dates five years apart can be further
used to calculate the increase in those numbers.
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Table 3. Calculating the numbers of males at special age groups:
entire country, year 5

(Thousands)

PANEL A: Number of
Single year of age Age males a/

(1) (2)

7 146.6
8 146.7
9 147.1

10 149.1
11 148.5
12 147.1
13 144.6
14 140.6
15 134.7
16 129.3
17 123.8
18 118.2
19 112.6
20 106.4
21 101.0
22 95.9

PANEL B:
Special age groups

7-10
11-14
15-18
19-22

589.5
580.8
505.9
415.8

a/ Numbers in panel A are from table 1.
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Table 4. Calculating the numbers of students, by school level and sex:
entire country, year 5

Special Number of School Enrolment Number of
age group persons !I level ratio pj students sJ

(thousands) (thousands)

(1) (2) (3) (4) (5)

Male

7-10 589.5 Lower-primary 0.680 400.9
11-14 580.8 Higher-primary 0.508 295.1
15-18 505.9 Secondary 0.225 113.8
19-22 415.8 Tertiary 0.105 43.7

Female

7-10 560.5 Lower-primary 0.637 357.0
11-14 544.4 Higher-primary 0.322 175.3
15-18 470.7 Secondary 0.126 59.3
19-22 383.8 Tertiary 0.068 26.1

al Males from table 3, panel B, col. 2.
hi From table 2.
fJ (Col. 2) • (Col. 4).
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i. Total number of students

The total number of students in the education system at the end of a
given projection interval is equal to the sum of the male and female students
at different school levels at that date. The total number of students in year
5, 1,471.2, as shown in table 6, is the sum of the male and female students in
year 5 at the lower-primary level through the tertiary level (table 5). The
increase in the total enrolment over the 20-year projection period is
indicated in figure III.

ii. Number of students by school level

At any school level the number of students can be obtained as the sum of
the male and female students. For example, the number of students at the
lower-primary school level, 757.9, is obtained as follows:

757.9 =400.9 + 357.0,

where 400.9 and 357.0 are, respectively,
students at the lower-primary school level.
(in the column corresponding to year 5).

(4)

the number of male and female
The number is shown in table 6

The projected numbers of students, by school level, over the 20-year
period are shown in figure IV.

iii. Number of students by sex

The total number of students of a given sex can be obtained as the sum of
the number of students of that sex at various school levels. Thus, the number
of male students in the educational system at the end of the 0-5 interval,
853.4, is obtained as:

853.4 = 400.9 + 295.1 + 113.8 + 43.7, (5)

where 400.9, 295.1, 113.8 and 43.7 are, respectively, the numbers of male
students at the lower-primary through the tertiary school level (in table 5).

The projected numbers of male and female students at various dates over
the 20-year projection period are indicated in figure III.

iv. Growth in the total number of students

The increase in the total number of students over a given projection
interval can be derived as the difference between the total number of students
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Table 6. Enrolment aggregates, structure and rates of growth:
entire country

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Male
Female

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Male
Female

Indicators of enrolment structure

Proportions by school levels

Lower-primary
Higher-primary
Secondary
Tertiary

Sex ratios of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

1184.1 1471.2 1701.6 2035.8 2409.2

672.8 757.9 855.1 1029.3 1188.0
349.5 470.3 514.3 620.5 748.8
114.8 173.2 229.2 253.4 322.6
47.0 69.8 102.9 132.7 149.8

688.8 853.4 981.0 1164.1 1378.2
495.2 617.7 720.6 871.7 1031.0

287.1 230.4 334.3 373.4

85.1 97.2 174.3 158.7
120.9 44.0 106.1 128.3
58.4 56.1 24.2 69.3
22.8 33.2 29.7 17.1

164.6 127.6 183.2 214.1
122.5 102.8 151.1 159.3

0.57 0.52 0.50 0.51 0.49
0.30 0.32 0.30 0.30 0.31
0.10 0.12 0.13 0.12 0.13
0.04 0.05 0.06 0.07 0.06

139 138 136 134 134

112 112 112 114 115
178 168 163 160 156
212 192 178 167 165
199 167 156 135 131

Rates of growth of enrolment (percentage)

Total 4.34 2.91 3.59 3.37

Lower-primary 2.38 2.41 3.71 2.87
Higher-primary 5.94 1. 79 3.75 3.76
Secondary 8.22 5.61 2.00 4.83
Tertiary 7.90 7.78 5.07 2.43

Male 4.29 2.79 3.42 3.38
Female 4.42 3.08 3.81 3.36
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Figure III. Total school enrolment and male and female
school enrolment
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School enrolment: lower-primary, higher-primary,
secondary and tertiary levels
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at the end and the beginning of the interval. For the interval 0-5, the
growth in the total number of students, 287.1 is obtained as:

287.1 =1,471.2 - 1,184.1,

where 1,184.1 and 1,471.2 are, respectively, the total number of students at
the beginning and the end of the interval (shown in columns corresponding to
years 0 and 5, respectively).

The rates of growth of the numbers of students in the entire educational
system for the 20-year projection period are presented in figure V.

v. Growth in the number of students by school level

The growth in the number of students at each school level over a given
projection interval is calculated as the difference between the number of
students at the end and at the beginning of the interval at that level. Thus,
the increase in the number of students at the lower-primary school level over
the interval 0-5, 85.1, is obtained as:

85.1 = 757.9 - 672.8, (7)

where 672.8 and 757.9 are the numbers of students at the lower-primary school
level in years 0 and 5.

The rates of growth in the number of students at different school levels
are shown in figure VI.

vi. Growth in the number of students by sex

The growth in the number of male (or female) students over a projection
interval can be obtained as the difference between the number of male (or
female) students at the end and at the beginning of the interval. Thus the
growth in the number of male students over the interval 0-5, 164.6, is
obtained as:

164.6 = 853.4 - 688.8, (8)

where 688.8 and 853.4 are the numbers of male students in years 0 and 5,
respecti vely.
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Rates of growth of total school enrolment and
in male and female school enrolment
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Figure VI. Rates of growth of school enrolment: lower-primary,
higher-primary, secondary and tertiary levels
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b. Indicators of enrolment structure

The projections of students at different school levels and the sex ratios
of students can be obtained as part of this projection.

i. Proportions of students by school level

The proportions of students by school level at the end of the given
projection interval can be obtained by dividing the number of students at each
school level by the total number of students in the educational system. For
example, the proportion of students at the lower-primary school level, 0.52,
is calculated as:

0.52 = 757.9 / 1,471.2, (9)

where 757.9 and 1,471.2 are the numbers of students at the lower-primary level
and the total number of students in year 5.

ii. Sex ratios of students

Sex ratios can be calculated for all students in the educational system
and for students at different school levels.

The sex ratio for all students in year 5, 138, is calculated as:

138 = ( 853.4 / 617.7 ) • 100, (l0)

where 853.4 and 617.7 are the total number of male students and the total
number of female students respectively in year 5.

For each school level, sex ratios are calculated in an analogous
fashion. For example, at the lower-primary school level, the sex ratio for
year 5, 112, is obtained as:

112 = ( 400.9 / 357.0 ) • 100, (l1)

where 400.9 and 357.0 are the number of male and female students,
respectively, at the the lower-primary school level in year 5 (shown in table
5).
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c. Rates of growth of enrolment

Rates of growth of enrolment can be calculated for the total number of
students and the numbers of students at each school level and of each sex.

i. Rate of growth in the total number of students

The rate of growth of the total number of students in the educational
system can be obtained using the exponential growth rate formula. For the
projection interval, 0-5, the growth rate of the total number of students,
4.34, which is shown in table 6, can be obtained as:

4.34 = [ ( In( 1,471.2 I 1,184.1 ) ) I 5 ] • 100, (12)

where 1,184.1 and 1,471.2 are the total number of students in years 0 and 5.

ii. Rates of growth in the number of students by school level

Rates of growth of the number of students at each school level can be
obtained in a way analogous to that used to calculate the rate of growth of
the total number of students. Thus, for example, the rate of growth of the
number of students at the lower-primary school level for the interval 0-5,
2.38, is obtained as follows:

2.38 = [ ( In( 757.9 I 672.8 ) ) I 5 ] • 100, (13)

where 672.8 and 757.9 are the numbers of students at the lower-primary school
level in years 0 and 5, respectively.

iii. Rates of growth in the number of students bY sex

Rates of growth of the numbers of male and female students can be
obtained in the same way as other growth rates. For example, the rate of
growth of the number of male students for the interval 0-5, 4.29, is:

4.29 = [ ( 1n( 853.4 I 688.8 ) ) I 5 ] • 100, (14)

where 688.8 and 853.4 are the numbers of male students in years 0 and 5,
respectively.
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(b) Enrolment in public and private schools

The numbers of students in public and private schools, respectively, are
calculated using the projected number of students and assumed proportions of
students attending public and private schools.

(i) Enrolment aggregates

The first results obtained in this part of the projection are the numbers
of students in each type of school at each school level.

a. Number of students by school level

For each school level the numbers of students in public and private
schools, respectively, are obtained as illustrated in table 7. In particular,
the number of students in public schools at each school level (column 5) is
obtained as the product of the number of students at that level (column 2) and
the proportion of students in public schools assumed for the level (column
3). The number of students in private schools at each level (column 6) is
derived as the product of the number of students (column 2) and the assumed
proportion of students in private schools at the level (column 4).

For example, the number of students in public schools at the lower
primary school level in year 5, 667.0, is calculated as:

667.0 = (757.9) (0.88), (15)

where 757.9 and 0.88 are, respectively, the number of students and the
proportion in public schools at the lower-primary level in year 5.

Similarly, the number of students in private schools at the lower-primary
school level, 90.9, is obtained as:

90.9 = (757.9) (0.12), (15)

where 757.9 and 0.12 are, respectively, the number of students and the
proportion in private schools at this level.

Performing these calculations for different dates over the entire
projection period yields projected levels of enrolment in public and private
schools by school level. Projected levels of enrolment in public and private
schools for the 20-year projection interval are presented in tables 8 and 9.
Also shown in these tables are other results obtained for public and private
schools as part of this illustrative projection.



Table 7. Calculating the numbers of students in public and private schools: entire country, year 5

Proportions of students attending: Numbers of students in:

School
level

(1)

Students al

(thousands)

(2)

Public
schools JII

(3)

Private
schools JII

(4)

Public
schools sJ
(thousands)

(5)

Private
schools f!/

(thousands)

(6)

Lower-primary 757.9 0.88 0.12 667.0

Higher-primary 470.3 0.82 0.18 385.7

Secondary 173.2 0.75 0.25 129.9-
Tertiary 69.8 0.49 0.51 34.2

al From table 6, column for year 5.
bl From table 2.
el (Col. 2) • (Col. 3).
M (Col. 2) • (Col. 4).

90.9

84.7

43.3

35.6

I

~
\0
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Table 8. Enrolment aggregates, structure and rates of growth:
results for public schools for the entire country

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

1020.9 1216.7 1363.3 1581.1 1807.8

612.3 667.0 735.4 854.3 950.4
297.1 385.7 411.5 477.8 554.1
89.5 129.9 165.0 177.4 219.4
22.1 34.2 51.5 71.6 83.9

195.7 146.7 217.8 226.7

54.7 68.4 119.0 96.0
88.6 25.8 66.3 76.3
40.3 35.2 12.3 42.0
12.1 17.3 20.2 12.3

Lower-primary
Higher-primary
Secondary
Tertiary

0.60
0.29
0.09
0.02

0.55
0.32
0.11
0.03

0.54
0.30
.0.12
0.04

0.54
0.30
0.11
0.05

0.53
0.31
0.12
0.05

Rates of growth of enrolment (percentage)

Total 3.51 2.28 2.96 2.68

Lower-primary 1.71 1.95 3.00 2.13
Higher-primary 5.22 1.29 2.99 2.96
Secondary 7.44 4.79 1.44 4.25
Tertiary 8.73 8.18 6.61 3.16
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Table 9. Enrolment aggregates. structure and rates of growth:
results for private schools for the entire country

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

163.1 254.5 338.2 454.7 601.4

60.6 90.9 119.7 175.0 237.6
52.4 84.7 102.9 142.7 194.7
25.3 43.3 64.2 76.0 103.2
24.9 35.6 51.5 61.0 65.9

91.3 83.7 116.5 146.7

30.4 28.8 55.3 62.6
32.2 18.2 39.8 52.0
18.0 20.9 11.8 27.2
10.7 15.9 9.6 4.9

Lower-primary
Higher-primary
Secondary
Tertiary

0.37
0.32
0.15
0.15

0.36
0.33
0.17
0.14

0.35
0.30
0.19
0.15

0.38
0.31
0.17
0.13

0.40
0.32
0.17
0.11

Rates of growth of enrolment (percentage)

Total 8.89 5.69 5.92 5.59

Lower-primary 8.13 5.50 7.59 6.12
Higher-primary 9.59 3.90 6.55 6.21
Secondary 10.78 7.88 3.38 6.13
Tertiary 7.13 7.38 3.41 1.54
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b. Total number of students

The total number of students in public (or private) schools can be
obtained by adding the numbers of students in those schools at each level.

Thus, the total number of students in public schools at the end of the
interval 0-5, 1,216.7, which is shown in table 8 (in the column corresponding
to year 5), is obtained as:

1,216.7 = 667.0 + 385.7 + 129.9 + 34.2, (16)

where 667.0, 385.7, 129.9 and 34.2 are, respectively, the numbers of students
in public schools at the lower-primary through the tertiary school level. The
total number of students in private schools in year 5, 254.5, is obtained in
an analogous way (table 9).

The total number of students in public and private schools over the
20-year period is shown in figure VII.

c. Growth in the total number of students

The increase in the total number of students in public or private schools
over an interval is obtained as the difference between the total number of
students in those schools at the end and the beginning of the interval. Thus,
for the interval 0-5, the growth in the total number of students in public
schools, 197.2 , which is shown in table 8, is obtained as:

195.7 = 1,216.7 - 1,020.9, (17)

where 1,020.9 and 1,216.7 are, respectively, the total numbers of students in
public schools at the beginning and the end of the interval (shown in table 8
in columns corresponding to years 0 and 5).

d. Growth in the number of students by school level

Increases in the number of students in public (or private) schools at
different school levels over a given projection interval are obtained in a
similar way. For example, the increase in the number of students in public
schools at the lower-primary school level over the interval 0-5, 54.7, is
calculated as:

54.7 = 667.0 - 612.3, (18)
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Figure VII. Total school enrolment: public and pr~vate schools
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where 612.3 and 667.0 are the numbers of students in public schools at the
lower-primary school level in years 0 and 5.

(ii) Indicators of enrolment structure

The number of students in pUblic and private schools can be used to
derive indicators of the structure of enrolment in public and private parts of
the educational system, which consist of proportions of students by school
level.

(iii) Proportions of students by school level

The proportion of students in the public and private schools,
respectively, at any given school level is obtained by dividing the number of
students in those schools at that level by the total number of students in
public or private schools. Thus, for example, the proportion of students in
pUblic schools at the lower-primary level in year 5, 0.55, which is shown in
table 8 (column corresponding to year 5), is obtained as:

0.55 = 667.0 I 1,216.7, (19)

where 667.0 is the number of students in public schools at the lower-primary
school level and 1,216.7 is the total number of students in pUblic schools at
that date.

(iv) Rates of growth of enrolment

The rates of growth in the number of students in public and private
schools, respectively, can be calculated for all students and for students at
each school level.

a. Rates of growth in the total number of students

The rates of growth of the number of students in public (or private)
schools can be obtained using the exponential growth rate formula. Thus, the
rate of growth of the number of students in all private schools for the
interval 0-5, 8.89, would be:

8.89 = [ ( 1n( 254.5 I 163.1 » I 5 ] • 100, (20)

where 163.1 and 254.5 are the total numbers of students in private schools in
years 0 and 5, respectively. This growth rate is shown in table 9,
corresponding to the interval 0-5.
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b. Rates of growth in the numbers of students by school level

The rates of growth of the number of students in public (or private)
school at each school level can be obtained using the same exponential growth
rate formula. For example. the rate of growth of the number of students in
private schools at the lower-primary school level for the interval 0-5, 8.13,
can be obtained as:

8.13 = [ ( 1n( 90.9 I 60.6 » I 5 ] • 100, (21)

where 60.6 and 90.9 are the numbers of students in private schools at the
lower-primary level in years 0 and 5, respectively. This growth rate is also
shown in table 9.

2. Urban-rural level

An urban-rural projection of school enrolment can be prepared using the
inputs shown in tables 10 through 13. Tables 10 and 11 show the structures of
the urban and rural school-age populations, respectively, classified by single
year of age and sex. These structures reflect the fertility, mortality and
internal migration conditions assumed in the course of projecting urban and
rural populations. Tables 12 and 13 indicate assumptions on enrolment ratios
applying to urban and rural school-age populations along with the proportions
of students in urban and rural schools who attend public and private schools.
In addition, table 13 also indicates assumptions on proportions of rural
students attending urban schools.

The example presented below will emphasize the steps that are unique to
the urban-rural projection.

(a) Overall enrolment

The first step in projecting overall enrolment for urban and rural areas
is the derivation for each area of the number of persons in special age groups.

(i) Persons in special age groups

The number of persons in special age groups in urban and rural areas,
respectively, are calculated, using urban and rural school-age population
structures disaggregated by single year of age and sex (tables 10 and 11).
The aggregation procedure employed is identical to that described in the
example of a national projection. This procedure yields the number of males
and females in urban and rural areas in special age groups in year 5 (column
2 of table 14).
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Table 10. Inputs for projecting school enrolment in urban areas;
school-age population by single year of age and sex

(Thousands)

Year

Age 0 5 10 15 20

Male

5 37.5 36.8 55.2 72.5 86.3
6 37.0 37.5 52.7 70.4 85.5
7 36.4 39.4 51.0 68.9 85.0
8 35.7 42.1 50.2 67.8 84.9
9 35.1 45.2 50.4 67.3 85.0

10 34.3 49.9 51.6 67.4 85.5
11 34.0 52.8 53.5 67.7 85.9
12 33.8 55.2 56.2 68.4 86.5
13 33.8 56.9 59.8 69.4 87.1
14 34.1 57.7 64.1 70.7 87.8
15 34.6 57.3 70.9 72.2 88.7
16 35.3 56.9 74.7 74.2 89.2
17 36.2 56.2 77.1 76.6 89.6
18 37.3 55.3 78.1 79.4 89.8
19 38.3 54.0 78.0 82.2 90.0
20 40.0 52.2 75.8 86.1 89.7
21 40.7 50.7 73.4 88.4 89.8
22 40.9 49.1 70.2 90.2 90.0
23 40.5 47.7 66.4 91.0 90.3
24 39.2 46.5 62.6 90.5 90.9

Female

5 35.7 34.6 50.8 67.7 80.5
6 35.3 34.5 48.0 65.0 79.1
7 34.7 35.3 45.8 62.6 77.8
8 34.1 36.7 44.2 60.4 76.5
9 33.3 38.3 43.3 58.5 75.3

10 32.4 41.1 43.1 57.0 74.1
11 31.7 42.5 43.6 55.8 72.9
12 30.9 43.6 44.7 55.0 71.8
13 30.2 44.2 46.5 54.5 70.7
14 29.6 44.1 48.9 54.2 69.6
15 29.2 43.0 52.8 54.2 68.4
16 28.5 42.3 55.2 55.0 67.7
17 27.6 41.6 56.8 56.4 67.2
18 26.6 40.8 57.6 58.4 67.0
19 25.5 40.0 57.9 60.6 67.1
20 24.2 39.2 57.1 64.3 67.5
21 23.1 38.2 56.0 66.7 68.1
22 22.1 37.2 54.4 68.9 69.0
23 21.1 36.0 52.5 70.4 70.2
24 20.4 34.6 50.3 71.0 71.6
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Table 11. Inputs for projecting school enrolment in rural areaSj
school-age population by single year of age and sex

(Thousands)

Year

Age 0 5 10 15 20

Male

5 116.8 112.1 118.8 119.3 116.4
6 114.7 109.5 115.4 117.1 115.7
7 112.2 107.0 111.4 114.3 114.1
8 109.1 104.4 107.1 111.0 111.7
9 105.5 101.7 102.5 107.2 108.5

10 101.2 99.0 97.3 102.7 104.3
11 96.5 95.6 92.8 98.0 100.2
12 91.2 91.9 88.3 93.1 95.7
13 85.6 87.6 84.0 88.0 90.9
14 79.5 82.9 80.0 82.6 86.0
15 72.5 77.3 76.3 76.3 80.5
16 66.4 72.4 72.6 71.4 75.7
17 60.6 67.6 69.1 67.2 71.1
18 55.2 63.0 65.6 63.6 66.8
19 50.3 58.6 62.2 60.5 62.9
20 45.1 54.2 58.9 58.3 59.1
21 41.7 50.3 55.8 56.2 56.0
22 39.2 46.8 52.9 54.5 53.4
23 37.6 43.5 50.0 53.0 51.2
24 37.3 40.6 47.3 51.6 49.4

Female

5 110.0 108.8 116.4 115.5 112.1
6 107.5 106.6 113.7 114.3 112.3
7 104.7 104.8 110.6 112.8 111.8
8 101.5 103.0 107.3 111.0 110.8
9 98.0 101.2 103.9 108.9 109.4

10 94.0 99.7 100.1 106.5 107.2
11 89.8 97.2 96.8 103.7 105.1
12 85.4 94.4 93.7 100.5 102.6
13 80.7 91.0 90.7 97.0 100.0
14 75.8 87.2 88.2 93.2 97.2
15 70.2 82.5 86.3 88.7 94.2
16 65.7 78.0 83.5 84.8 91.0
17 61.7 73.5 80.3 81.3 87.5
18 58.2 68.8 76.7 78.0 83.8
19 55.1 64.2 72.9 74.9 79.9
20 52.6 59.1 68.3 72.2 75.6
21 50.7 54.9 64.1 69.4 71.7
22 49.3 51.0 59.7 66.7 68.1
23 48.4 47.6 55.5 64.1 64.7
24 48.0 44.8 51.4 61.3 61.7
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Table 12. Inputs for projecting school enrolment in urban areas;
assumptions on enrolment ratios and proportions of students
attending public and private schools

Year

School
level o 5 10 15 20

Male

Enrolment ratios

Lower-primary
Higher-primary
Secondary
Tertiary

Female

Lower-primary
Higher-primary
Secondary
Tertiary

0.700
0.530
0.260
0.130

0.670
0.350
0.170
0.100

0.750
0.570
0.280
0.140

0.710
0.390
0.190
0:110

0.790
0.610
0.300
0.150

0.740
0.420
0.210
0.120

0.830
0.650
0.320
0.160

0.770
0.450
0.230
0.140

0.870
0.680
0.350
0.170

0.800
0.480
0.250
0.150

--------------------------------------------------
Proportions of students attending:

Public schools

Lower-primary
Higher-primary
Secondary
Tertiary

Private schools

Lower-primary
Higher-primary
Secondary
Tertiary

0.80
0.75
0.70
0.40

0.20
0.25
0.30
0.60

0.78
0.73
0.68
0.42

0.22
0.27
0.32
0.58

0.76
O~ 71
0.66
0.44

0.24
0.29
0.34
0.56

0.74
0.69
0.64
0.48

0.26
0.31
0.36
0.52

0.72
0.67
0.62
0.50

0.28
0.33
0.38
0.50
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Table 13. Inputs for projecting school enrolment in rural areas;
assumptions on enrolment ratios, proportions of students
attending public and private schools and proportions of
rural students attending urban schools

Year

School
level o 5 10 15 20

Enrolment ratios

Lower-primary
Higher-primary
Secondary
Tertiary

Female

Lower-primary
Higher-primary
Secondary
Tertiary

0.600
0.430
0.160
0.060

0.570
0.250
0.070
0.030

0.650
0.470
0.180
0.070

0.610
0.290
0.090
0.040

0.690
0.510
0.200
0.080

0.640
0.320
0.110
0.050

0.730
0.550
0.220
0.090

0.670
0.350
0.130
0.070

0.770
0.580
0.250
0.100

0.700
0.3BO
0.150
O.OBO

Public schools

Proportions of students attending:

Lower-primary
Higher-primary
Secondary
Tertiary

Private schools

Lower-primary
Higher-primary
Secondary
Tertiary

0.95
0.90
0.85
0.60

0.05
0.10
0.15
0.40

0.93
0.88
0.83
0.62

0.07
0.12
0.17
0.38

0.91
0.86
0.81
0.64

0.09
0.14
0.19
0.36

0.89
0.84
0.79
0.68

0.11
0.16
0.21
0.32

0.87
0.82
0.77
0.70

0.13
0.18
0.23
0.30

Proportions of rural students attending urban schools

Lower-primary
Higher-primary
Secondary
Tertiary

0.05
0.10
0.80
0.90

0.04
0.09
0.75
0.88

0.03
0.08
0.70
0.86

0.02
0.07
0.65
0.84

0.01
0.06
0.60
0.82
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(ii) Enrolment by school level and sex and by location of residence

The numbers of students classified by school level and sex who reside in
urban and rural areas are obtained by multiplying the number of persons in
special age groups in each area by the relevant enrolment ratios. These
calculations are illustrated in table 14 for year 5. The number of students
(column 5) are derived as products of the number of persons in special age
groups (column 2) and enrolment ratios (column 4).

Thus, the number of male students at the lower-primary school level who
reside in urban areas in year 5, 132.5, is obtained as follows:

132.5 = ( 176.7 ) ( 0.750 ), (22)

where 176.7 is the number of males aged 7-10 who reside in urban areas and
0.750 is the enrolment ratio for the lower-primary school level.

If some of the students who reside in rural areas attend urban schools,
as is assumed in this example, the number of students can be calculated by
location of school attendance. To do so, it is necessary to derive the number
of rural students attending urban schools by school level.

(iii) Enrolment in urban schools among rural students

The number of students who reside in rural areas but attend urban schools
can be derived for year 5 as illustrated in table 15. The number of such
students at each school level (column 5) is obtained by mUltiplying the sum of
the number of male and female students at that level living in rural areas
(column 2 and 3) by the proportion of those students attending urban schools
(column 4).

For example, the number of rural students attending urban schools at the
lower-primary school level in year 5, 20.7, is obtained as:

20.7 = ( 267.9 + 249.3 ) ( 0.04 ), (23)

where 267.9 and 249.3 are the number of male and female students at the
lower-primary school level who reside in rural areas and 0.04 is the
proportion of those students who attend urban schools.

(iv) other results

After calculating the number of rural students attending urban schools,
it is further possible to derive various enrolment aggregates.
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Table 14. Calculating the numbers of students by school level and sex:
urban and rural areas, year 5

Special Number of School Enrolment Number of
age group persons ~ level ratio W students £/

(thousands) ( thousands)

(1) (2) (3) (4) (5)

~

t!!!k
7-10 176.6 Lower-primary 0.750 132.5

11-14 222.6 Higher-primary 0.570 126.9
15-18 225.7 Secondary 0.280 63.2
19-22 206.0 Tertiary 0.140 28.8

Female

7-10 151.4 Lower-primary 0.710 107.5
11-14 174.4 Higher-primary 0.390 68.0
15-18 167.7 Secondary 0.190 31.9
19-22 154.6 Tertiary 0.110 17.0

Rural

Hale

7-10 412.1 Lower-primary 0.650 267.9
11-14 358.0 Higher-primary 0.470 168.3
15-18 280.3 Secondary 0.180 50.5
19-22 209.9 Tertiary 0.070 14.7

Female

7-10 408.7 Lower-primary 0.610 249.3
11-14 369.8 Higher-primary 0.290 107.2
15-18 302.8 Secondary 0.090 27.3
19-22 229.2 Tertiary 0.040 9.2

al Calculations not illustrated.
bl From tables 12 and 13.
£I (Col. 2) • (Col. 4).
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Table 15. Calculating the numbers of rural students attending
schools in urban areas: year 5

School
level

Students residing
in rural areas ~

(thousands)

Male Female

Proportions of
rural students

attending 'urban
schools W

Rural students
attending urban
schools £!

(thousands)

(1)

Lower-primary

Higher-primary

Secondary

Tertiary

(2)

267.9

168.3

50.5

14.7

(3)

249.3

107.2

27.3

9.2

(4)

0.04

0.09

0.75

0.88

(5)

20.7

24.8

58.3

21.0

al From table 14, col. 5.
bl From table 13.
£! «Col. 2) + (Col. 3» • (Col. 4).
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a. Enrolment aggregates

The numbers of students attending schools in urban and rural areas,
classified by school level, are obtained as indicated in table 16. Hence, the
number of students in urban schools at any school level (column 5) is equal to
the sum of the number of male and female students living in urban areas
(columns 2 and 3) plus the number of rural students attending urban schools
(column 4). Thus, for the lower-primary school level in year 5, the number of
students attending urban schools, 260.6, is obtained as:

260.6 = ( 132.5 + 107.4 ) + 20.7, (24)

where 132.5 and 107.4 are the numbers of male and female students at the
lower-primary school level living in urban areas. The number of rural
students at this level attending urban schools is 20.7.

As illustrated in table 17, the number of students in rural schools at
any school level (column 5) is obtained by adding the number of male and
female students living in rural areas (columns 2 and 3) and subtracting from
this sum the number of rural students attending urban schools (column 4).
Thus, for the lower-primary school level the number of students attending
rural schools in year 5, 496.5, is obtained as:

496.5 = ( 267.9 + 249.3 ) - 20.7, (25)

where 267.9 and 249.3 are the numbers of male and female students at the
lower-primary school level living in rural areas and 20.7 is the number of
rural students at the same level attending urban schools.

When the calculations illustrated for urban and rural areas for year 5
are performed for each projection date over the entire projection period, one
obtains the projected number of students in urban and rural schools,
respectively, by school level. The projected numbers of students for the
20-year projection period are presented in tables 18 and 19. These results
can be aggregated across the two locations to obtain the projected number of
students by school level for the entire country. The number of students for
the 20-year projection period for the entire country, which was obtained by
aggregating the relevant results in tables 18 and 19, are shown in table 20.

Using the projected numbers of students in urban and rural schools and in
the entire country by school level, one can obtain the total number of
students in urban and rural schools and in the country as a whole. One can
also derive the growth in the total number of students and the numbers of
students at different school levels, both in urban and rural schools and
nationally. These aggregates, which can be derived using steps that are
analogous to those illustrated in the national enrolment projection are shown
for the 20-year projection period in tables 18 through 20.
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Table 16. Calculating the numbers of students attending schools
in urban areas: year 5

(Thousands)

Rural students Students
School Students residing attending urban attending urban
level in urban areas ~ schools p./ schools £!

Male Female

(1) (2) (3) (4) (5)

Lower-primary 132.5 107.5 20.7 260.6

Higher-primary 126.9 68.0 24.8 219.7

Secondary 63.2 31.9 58.3 153.3

Tertiary 28.8 17.0 21.0 66.8

af From table 14, col. 5.
II From table IS, col. 5.
£! «Col. 2) + (Col. 3» + (Col. 4).
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Table 17. Calculating the numbers of students attending schools
in rural areas: year 5

(Thousands)

Rural students Students
School Students residing attending urban attending rural
level in urban areas ~ schools ~ schools sJ

Male Female

(1) (2) (3) (4) (5)

Lower-primary 267.9 249.3 20.7 496.5

Higher-primary 168.3 107.2 24.8 250.7

Secondary 50.5 27.3 58.3 19.4

Tertiary 14.7 9.2 21.0 2.9

a/ From table 14, col. 5.
b/ From table 15, col. 5.
£/ «Col. 2) + (Col. 3)) - (Col. 4).
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Table 18. Enrolment aggregates, structure and rates of growth: urban areas

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

390.5 575.7 719.3 927.5 1206.6

189.2 239.9 291.1 408.9 539.1
114.8 194.9 219.7 278.3 373.0
56.3 95.1 136.9 148.3 192.6
30.3 45.8 71.7 92.0 101.9

185.2 143.6 208.2 279.1

50.8 51.1 117.8 130.2
BO.l 24.8 58.7 94.7
38.8 41.9 11.3 44.3
15.6 25.8 20.3 9.9

Lower-primary
Higher-primary
Secondary
Tertiary

0.48
0.29
0.14
0.08

0.42
0.34
0.17
0.08

0.40
0.31
0.19
0.10

0.44
0.30
0.16
0.10

0.45
0.31
0.16
0.08

Rates of growth of enrolment (percentage)

Total 7.76 4.45 5.08 5.26

Lower-primary 4.76 3.86 6.BO 5.53
Higher-primary 10.59 2.39 4.73 5.86
Secondary 10.47 7.30 1.59 5.23
Tertiary 8.30 8.93 4.99 2.04
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Table 19. Enrolment aggregates, structure and rates of growth: rural areas

Year

Enrolment aggregates (thousands)

Numbers of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

o

793.9

483.8
234.6
58.7
16.8

5

894.2

517.2
275.5
77.7
23.9

10

977.2

558.6
294.2
92.7
31.6

15

1093.9

612.0
337.0
104.5
40.5

20

1189.0

645.2
370.1
127.0
46.8

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

100.4 82.9 116.8 95.1

33.4 41.5 53.3 33.2
40.9 18.7 42.8 33.1
19.0 15.0 11.9 22.5
7.1 7.8 8.8 6.3

Lower-primary
Higher-primary
Secondary
Tertiary

0.61
0.30
0.07
0.02

0.58
0.31
0.09
0.03

0.57
0.30
0.09
0.03

0.56
0.31
0.10
0.04

0.54
0.31
0.11
0.04

Rates of growth of enrolment (percentage)

Total 2.38 1.77 2.26 1.67

Lower-primary 1.34 1.54 1.82 1.06
Higher-primary 3.21 1.31 2.71 1.87
Secondary 5.62 3.52 2.41 3.89
Tertiary 7.01 5.64 4.93 2.89
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Table 20. Enrolment aggregates, structure, distribution and rates of
growth: entire country

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

o

1184.4

672.9
349.4
115.0
47.1

5

1470.0

757.1
470.4
172.8
69.7

10

1696.5

849.7
513.9
229.6
103.3

15

2021.4

1020.9
615.3
252.8
132.5

20

2395.6

1184.3
743.1
319.6
148.6

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment distribution

Proportions of total enrolment

Urban
Rural

Proportions by school level

Urban

Lower-primary
Higher-primary
Secondary
Tertiary

Rural

Lower-primary
Higher-primary
Secondary
Tertiary

285.6

84.2
121.0
57.8
22.6

0.57
0.29
0.10
0.04

0.33
0.67

0.28
0.33
0.49
0.64

0.72
0.67
0.51
0.36

226.5

92.6
43.5
56.8
33.6

0.52
0.32
0.12
0.05

0.39
0.61

0.32
0.41
0.55
0.66

0.68
0.59
0.45
0.34

325.0

171.2
101.4

23.2
29.2

0.50
0.30
0.14
0.06

0.42
0.58

0.34
0.43
0.60
0.69

0.66
0.57
0.40
0.31

374.2

163.4
127.8
66.8
16.2

0.51
0.30
0.13
0.07

0.46
0.54

0.40
0.45
0.59
0.69

0.60
0.55
0.41
0.31

0.49
0.31
0.13
0.06

0.50
0.50

0.46
0.50
0.60
0.69

0.54
0.50
0.40
0.31

Rates of growth of enrolment (percentage)

Total 4.32 2.87 3.51 3.40

Lower-primary 2.36 2.31 3.67 2.97
Higher-primary 5.95 1.77 3.60 3.77
Secondary 8.15 5.69 1.93 4.69
Tertiary 7.85 7.87 4.97 2.31
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The increase in the numbers of students attending urban and rural schools
and in the number of students for the entire country is indicated in figure
VIII. Projections of all students who attend urban and rural schools are
shown in figure IX.

b. Indicators of enrolment structure

The proportions of students in urban and rural schools by school level
and the proportions of students in the entire country by school level can be
calculated as part of projecting overall enrolment for urban and rural areas.
These proportions. calculated for the 20-year period. are shown in tables 18
through 20.

c. Indicators of enrolment distribution

The proportions of all students that are urban and rural. respectively.
along with the proportions of students at different school levels that are
urban and rural can be obtained as part of this projection.

i. Proportions urban and rural of total enrolment

The proportion urban among all students at the given projection date can
be derived as a ratio of the total number of students in urban schools to the
total number of students for the entire country. The proportion urban for all
students in year 5. 0.39. is calculated as:

0.39 = 575.7 I 1,470.0, (26)

where 575.7 is the total number of students in urban schools and 1,470.0 is
the total number of students for the entire country.

The proportion rural for all students can be obtained as the complement
of the proportion urban. Thus, the proportion rural in year S, 0.61, is:

0.61 = 1 - 0.39,

where 0.39 is the proportion urban.

(27)
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Figure VIII. Total school enrolment: urban, rural and national
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Figure IX. proportions of school enrolment: urban and rural
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ii. Proportions urban and rural of enrolment by school level

Among students at any given school level the proportion urban at the end
of a given projection interval can be derived as a ratio of the number of
students in urban schools at that level to the number of students in the
entire country for the same level. For example, the proportion urban among
students at the lower-primary school level in year 5, 0.32, is calculated as:

0.32 = 239.9 I 757.1, (28)

where 239.9 is the number of students in urban schools at the lower-primary
school level and 757.1 is the number of students in all lower-primary schools
in the country.

For students at a given school level the proportion rural can be
calculated as the complement of the proportion urban. Thus, proportion rural
among students at the lower-primary school level in year 5, 0.68, is:

0.68 = 1 - 0.32,

where 0.32 is the proportion urban.

d. Rates of growth of enrolment

(29)

The projected number of students for various dates five years apart can
be used to calculate rates of growth of total enrolment and enrolment by
school level. The rates, which can be obtained using the formula employed
with the national projection, would be for urban and rural areas as well as
for the entire country. The rates obtained as part of the illustrative
calculation over the 20-year projection period are shown in tables 18 through
20.

(b) Enrolment in public and private schools

Where the educational system consists of pUblic and private schools, the
number of students in each type of school in urban and rural areas can be
calculated and other results derived.

(i) Enrolment aggregates

The number of students in public (or private) schools can be calculated
using the projected number of students in urban and rural schools and the
assumed proportions of students in those schools who are in public (or
private) schools. The calculations are analogous to those illustrated as part
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of the national projection. Once urban and rural results are obtained, they
can be used to derive results at the national level. The numbers of
studentsOin public and private schools at urban, rural and national levels are
displayed in tables 21 through 26. Also shown in the tables are increases (or
decreases) in the number of students over various projection intervals.

(ii) Indicators of enrolment structure

The proportions of students in public (or private) schools at different
school levels can be obtained using steps similar to those illustrated in the
national projection. The proportions, which can be derived for urban and
rural areas and the entire country, that were obtained as part of the
illustrative projection, are presented in tables 21 through 26.

( iii) Indicators of enrolment distribution

Indicators of enrolment distribution that are analogous to indicators of
enrolment distribution obtained in the portion of the projection referring to
overall enrolment can also be calculated. The indicators include proportions
of all students in public (or private) schools that are urban (or rural),
along with proportions of students in public (or private) schools at different
school levels that are urban (or rural).

a. Proportions urban and rural of total enrolment

The proportion urban among all students in public or private schools at
the end of a given projection interval can be derived as a ratio of the total
number of students in urban public (or private) schools to the total number of
students in all public (or private) schools in the entire country. For
example, the proportion urban for all students in public schools in year 5,
0.34, is calculated as:

0.34 = 413.3 I 1,216.0, (30)

where 413.3 is the total number of students in urban public schools and
1,216.0 is the total number of students in all public schools in the country.

The proportion rural for all students in public (or private) schools can
be obtained as the complement of the relevant proportion urban for all
students. Thus, the proportion rural among all students in public schools, in
year 5, 0.66, is:

0.66 = 1 - 0.34, (31)
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Table 21. Enrolment aggregates, structure and rates of growth:
results for public schools in urban areas

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

288.9 413.3 499.1 633.7 808.4

151.3 187.2 . 221.2 302.6 388.2
86.1 142.3 156.0 192.0 249.9
39.4 64.6 90.4 94.9 119.4
12.1 19~3 31.5 44.1 50.9

124.4 85.7 134.6 174.7

35.8 34.1 81.4 85.6
56.2 13.7 36.1 57.9
25.2 25.7 4.5 24.5
7.1 12.3 12.6 6.8

Lower-primary
Higher-primary
Secondary
Tertiary

0.52
0.30
0.14
0.04

0.45
0.34
0.16
0.05

0.44
0.31
0.18
0.06

0.48
0.30
0.15
0.07

0.48
0.31
0.15
0.06

Rates of growth of enrolment (percentage)

Total 7.16 3.77 4.78 4.87

Lower-primary 4.25 3.34 6.27 4.98
Higher-primary 10.05 1.84 4.16 5.27
Secondary 9.89 6.70 0.98 4.60
Tertiary 9.27 9.86 6.73 2.86
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Table 22. Enrolment aggregates, structure and rates of growth:
results for private schools in urban areas

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

101.6 162.4 220.2 293.8 398.2

37.8 52.8 69.9 106.3 151.0
28.7 52.6 63.7 86.3 123.1
16.9 30.4 46.6 53.4 73.2
18.2 26.6 40.1 47.8 50.9

60.8 57.8 73.6 104.4

15.0 17 .1 36.5 44.6
23.9 11.1 22.6 36.8
13.5 16.1 6.8 19.8
8.4 13.5 7.7 3.1

Lower-primary
Higher-primary
Secondary
Tertiary

0.37
0.28
0.17
0.18

0.33
0.32
0.19
0.16

0.32
0.29
0.21
0.18

0.36
0.29
0.18
0.16

0.38
0.31
0.18
0.13

Rates of growth of enrolment (percentage)

Total 9.39 6.09 5.76 6.08

Lower-primary 6.66 5.60 8~40 7.01
Higher-primary 12.13 3.82 6.07 7.11
Secondary 11.76 8.51 2.73 6.31
Tertiary 7.62 8.23 3.51 1.26
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Table 23. Enrolment aggregates, structure and rates of growth:
results for public schools in rural areas

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

730.7 802.7 856.7 937.8 995.3

459.6 481.0 508.4 544.6 561.3
211.2 242.4 253.0 283.1 303.5
49.9 64.5 75.1 82.6 97.8
10.1 14.8 20.2 27.5 32.7

72.0 54.0 81.1 57.5

21.4 27.4 36.3 16.6
31.3 10.6 30.0 20.4
14.6 10.6 7.5 15.2
4.7 5.5 7.3 5.2

Lower-primary
Higher-primary
Secondary
Tertiary

0.63
0.29
0.07
0.01

0.60
0.30
0.08
0.02

0.59
0.30
0.09
0.02

0.58
0.30
0.09
0.03

0.56
0.30
0.10
0.03

Rates of growth of enrolment (percentage)

Total 1.88 1.30 1.81 1.19

Lower-primary 0.91 1.11 1.38 0.60
Higher-primary 2.76 0.85 2.24 1.39
Secondary 5.15 3.03 1.91 3.38
Tertiary 7.66 6.27 6.14 3.47
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Table 24. Enrolment aggregates, structure and rates of growth:
results for private schools in rural areas

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

o 5 10 15 20

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

63.2 91.5 120.5 156.1 193.7

24.2 36.2 50.3 67.3 83.9
23.5 33.1 41.2 53.9 66.6
8.8 13.2 17.6 22.0 29.2
6.7 9.1 11.4 13.0 14.0

28.4 28.9 35.7 37.6

12.0 14.1 17.0 16.6
9.6 8.1 12.7 12.7
4.4 4.4 4.3 7.3
2.3 2.3 1.6 1.1

Lower-primary
Higher-primary
Secondary
Tertiary

0.38
0.37
0.14
0.11

0.40
0.36
0.14
0.10

0.42
0.34
0.15
0.09

0.43
0.35
0.14
0.08

0.43
0.34
0.15
0.07

Rates of growth of enrolment (percentage)

Total 7.42 5.49 5.19 4.31

Lower-primary 8.06 6.57 5.84 4.40
Higher-primary 6.86 4.40 5.38 4.23
Secondary 8.13 5.75 4.41 5.71
Tertiary 5.98 4.56 2.58 1.60
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Table 25. Enrolment aggregates, structure, distribution and rates of growth:
results for public schools for the entire country

Year

Indicators

Enrolment aggregates (thousands)

Numbers of students

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in number of students

o .

1019.6

610.9
297.2
89.3
22.2

5

1216.0

668.1
384.7
129.1
34.0

10

1355.8

729.6
409.0
165.4
51.8

15

1571.5

847.2
475.1
177.5
71.7

20

1803.7

949.4
553.4
217.2
83.7

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment structure

Proportions by school levels

Lower-primary
Higher-primary
Secondary
Tertiary

Indicators of enrolment distribution

Proportions of total enrolment

Urban
Rural

Proportions by school levels

Urban

Lower-primary
Higher-primary
Secondary
Tertiary

Rural

Lower-primary
Higher-primary
Secondary
Tertiary

196.4

57.2
87.5
39.9
11.9

0.60
0.29
0.09
0.02

0.28
0.72

0.25
0.29
0.44
0.55

0.75
0.71
0.56
0.45

139.7

61.4
24.3
36.3
17.7

0.55
0.32
0.11
0.03

0.34
0.66

0.28
0.37
0.50
0.57

0.72
0.63
0.50
0.43

215.7

117.7
66.1
12.0
19.9

0.54
0.30
0.12
0.04

0.37
0.63

0.30
0.38
0.55
0.61

0.70
0.62
0.45
0.39

232.2

102.2
78.3
39.7
12.0

0.54
0.30
0.11
0.05

0.40
0.60

0.36
0.40
0.53
0.62

0.64
0.60
0.47
0.38

0.53
0.31
0.12
0.05

0.45
0.55

0.41
0.45
0.55
0.61

0.59
0.55
0.45
0.39

Rates of growth of enrolment (percentage)

Total 3.52 2.18 2.95 2.76

Lower-primary 1. 79 1.76 2.99 2.28
Higher-primary 5.16 1.22 3.00 3.05
Secondary 7.38 4.96 1.41 4.04
Tertiary 8.56 8.38 6.50 3.10
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Table 26. Enrolment aggregates, structure, distribution and rates of growth:
results for private schools for the entire country

Year

Indicators 0 5 10 15 20

Enrolment aggregates (thousands)

Numbers of students

Total 164.8 254.0 340.7 449.9 591.9

Lower-primary 62.0 89.0 120.1 173.6 234.8
Higher-primary 52.2 85.7 104.9 140.2 189.7
Secondary 25.7 43.6 64.2 75.3 102.4
Tertiary 24.9 35.7 51.5 60.8 65.0

Growth in number of students

Total 89.2 86.7 109.2 142.0

Lower-primary 27.0 31.1 53.5 61.2
Higher-primary 33.5 19.2 35.3 49.5
Secondary 17.9 20.5 11.2 27.1
Tertiary 10.8 1~...9 9.3 4.2

Indicators of enrolment structure

Proportions by school levels

Lower-primary 0.38 0.35 0.35 0.39 0.40
Higher-primary 0.32 0.34 0.31 0.31 0.32
Secondary 0.16 0.17 0.19 0.17 0.17
Tertiary 0.15 0.14 0.15 0.14 0.11

Indicators of enrolment distribution

Proportions of total enrolment

Urban 0.62 0.64 0.65 0.65 0.67
Rural 0.38 0.36 0.35 0.35 0.33

Proportions by school levels

Urban

Lower-primary 0.61 0.59 0.58 0.61 0.64
Higher-primary 0.55 0.61 0.61 0.62 0.65
Secondary 0.66 0.70 0.73 0.71 0.71
Tertiary 0.73 0.75 0.78 0.79 0.78

Rural

Lower-primary 0.39 0.41 0.42 0.39 0.36
Higher-primary 0.45 0.39 0.39 0.38 0.35
Secondary 0.34 0.30 0.27 0.29 0.29
Tertiary 0.27 0.25 0.22 O.~ 0.22

Rates of growth of enrolment (percentage)

Total 8.65 5.88 5.56 5.48

Lower-primary 7.22 6.00 7.37 6.04
Higher-primary 9.93 4.04 5.80 6.05
Secondary 10.59 7.72 3.21 6.14
Tertiary 7.19 7.36 3.31 1.33
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where 0.34 is the proportion urban.

b. Proportions urban and rural of enrolment by school level

The proportion urban among students in public (or private) schools at any
given school level can be derived as a ratio of the number of students in
urban public (or private) schools at that level to the number of students in
public (or private) schools at the same level in the entire country. For
example, the proportion urban among students in public schools at the
lower-primary school level in year S, 0.28, is calculated as:

0.28 = 187.2 I 668.1, (32)

where 187.2 is the number of students in urban public schools at the
lower-primary school level and 668.1 is the number of students in all public
schools in the entire country at the lower-primary level.

The proportion rural among students in public schools at a given school
level can be calculated as the complement of the relevant proportion urban for
that level. Thus, the proportion rural among students in public schools at
the lower-primary school level in year S, 0.72, is:

0.72 = 1 - 0.28, (33)

where 0.28 is the proportion urban among students in public schools at the
lower-primary school level.

various proportions urban and rural for students in public and private
schools derived in the course of projecting enrolment in public and private
schools over the 20-year period are shown in tables 25 and 26.

(iv) Rates of growth of enrolment

The projected numbers of students in public and private schools for
various dates five years apart can be used to calculate rates of growth in
those numbers of students over the intervening projection intervals. The
rates, which can be obtained using calculations illustrated earlier as part of
the national projection, would be for students in public and private schools
in urban and rural areas and in the entire country. The rates obtained as
part of the illustrative calculation over the 20-year projection period are
shown in tables 21 through 26.
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E. Summary

The foregoing chapter has described the enrolment ratio method for making
school enrolment projections at the national and at the urban-rural level.
These projections can be made for overall enrolment as well as for enrolment
in public and private schools. When used to prepare an urban-rural
projection, the method can deal with the fact that the area of residence and
the area of school attendance may not be the same for rural students. It
projects the number of rural students attending urban schools and uses that
figure to calculate the number of students attending schools in urban and

rural areas.

The procedures used to make national and urban-rural projections were
presented. The types of inputs required for the technique were discussed and
the methods for their preparation described.

Examples of a national projection and of an urban-rural projection were
presented and discussed. They included illustrations relating to the
calculations of enrolment in public and private schools. The latter example
also indicated how to allow for the fact that a portion of students residing
in rural areas attend urban schools. A complete listing of the output that
can be generated by the method is shown in box 6. •

Box 6

outputs derived from making enrolment
projections using enrolment ratios

A. Overall enrolment

1. Enrolment aggregates (national or urban, rural and national)

Number of students:

Total

lower-primary
Hlgher-primary
secondary
Tertlary

Male*
Female*

(continued)
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Box 6 (continued)

Growth in the number of students:

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Male*
female*

2. Indicators of enrolment structure (national or urban, rural and national)

Proportions of students by school level:

Lower-primary
Higher-primary
Secondary
Tertiary

Sex ratios of students*:

Total

Lower-primary
Higher-primary
Secondary
Tertiary

3. Indicators of enrolment distribution (national; if urban-rural projection is
being prepared)

Proportions of total enrolment:

Urban
Rural

Proportions of enrolment by school level:

Urban
Lower-primary
Higher-primary
Secondary
Tertiary

(continued)
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Box 6 (continued)

Rural
Lower-primary
Hlgher-primary
Secondary
Tertiary

4. Rates of growth of enrolment (national or urban, rural and national)

Rates of growth of students:

Total

Lower-primary
H1gher-primary

Secondary
Tertiary

Male*
Female*

B. Enrolment in public and private schools

1. Enrolment aggregates (national or urban, rural and national)

Number of students:

Total

Lower-primary
Higher-primary
Secondary
Tertiary

Growth in the number of students:

Total

Lower-primary
Higher-primary
Secondary
Tertlary

(continued)
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Box 6 (continued)

2. Indicators of enrolment structure (national or urban, rural and national)

Proportions of students by school level:

Lower-primary
Higher-primary
Secondary
Tertiary

3. Indicators of enrolment distribution (national; if urban-rural projection is
being prepared)

Proportions of total enrolment:

Urban
Rural

Proportions of enrolment, by school level:

Urban
Lower-primary
Hi gher-primary
Secondary
Tertiary

Rural
Lower-primary
Higher-primary
Secondary
Tertiary

4. Rates of growth of enrolment (national or urban, rural and national)

Rates of growth of students:

Total

Lower-primary
Higher-primary
Secondary
Tertiary

* Results by sex can be obtained only in a national projection.
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F. Notation and equations

1. Indices. variables and special symbols

(a) List of indices

h = 1, ... ,8

k = 1,2

s = 1,2

t

v = 1,2

x = 5, ... ,24

x'h

~h

(b) List of variables

ER(h,s,k,t+5)

ER(h,s,t+5)

GRS

GRS(h)

GRS(h.v)

GRS(s)

are special age groups within the school-age period
or different school levels of the country's
educational system

are urban and rural locations

are male and female sexes

is the year of the projection period

are public and private types of schools

are single years of age 5, ... ,24

is the youngest age of the special age group h

is the oldest age of the special age group h

is the enrolment ratio for school level h among
persons of sex s who reside in location k at the end
of the interval

is the enrolment ratio for school level h among
persons of sex s at the end of the interval

is the average annual exponential rate of growth of
the total number of students during the interval

is the average annual exponential rate of growth of
the number of students at school level h during the
interval

is the average annual exponential rate of growth of
the number of students at school level h in schools
of type v during the interval

is the average annual exponential rate of growth of
the number of students of sex s during the interval



GRS(v)

POP(h,s,k,t+S)

POP(h.s,t+S)

POP(x.s.t+S)

PRSUS(h,t+S)

PS(h,v,t+S)

PSRUR(h,t+S)

PSRUR(h.v.t+S)

PSRUR(t+S)

PSRUR(v,t+S)

PSTU(h,t+S)

PSTU(h,v,t+S)

PSURB(h,t+S)

PSURB(h,v,t+S)
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is the average annual exponential rate of growth of
the total number of students in schools of type v
during the interval

is the population of special age group h and sex s
who reside in location k at the end of the interval

is the population of special age group h and sex s
at the end of the interval

is the population of single year of age x and sex s
at the end of the interval

is the proportion of rural students at school level
h who attend urban schools at the end of the interval

is the proportion of students at school level h
attending schools of type v at the end of the
interval

is the proportion of students at school level h who
attend schools in rural areas at the end of the
interval

is the proportion of students in schools of type v
at school level h attending schools in rural areas
at the end of the interval

is the proportion of all students who attend rural
schools at the end of the interval

is the proportion of students in schools of type v
attending schools in rural areas at the end of the
interval

is the proportion of students at school level h at
the end of the interval

is the proportion of students at school level h
among those attending schools of type v at the end
of the interval

is the proportion of students at school level h who
attend schools in urban areas at the end of the
interval

is the proportion of students in schools of type v
at school level h attending schools in urban areas
at the end of the interval



PSURB(t+S}

RSUS(h,t+S)

SGR

SGR(h)

SGR(h,v)

SGR(s)

SGR{v)

SRS{h,t+S)

SRS{t+S)

STU{h,k,t+S)

STU(h,s,t+S)

STU{h,t+S)

STU{h,v,k,t+S)

STU{h,v,t+S)

STU{k,t+S)
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is the proportion of all students who attend urban
schools at the end of the interval

is the number of rural students at school level h
who attend urban schools at the end of the interval

is the growth in the total number of students during
the interval

is the growth in the number of students at school
level h during the interval

is the growth in the number of students at school
level h attending schools of type v during the
interval

is the growth in the number of students of sex s
during the interval

is the growth in the total number of students
attending schools of type v during the interval

is the sex ratio of students at school level h at
the end of the interval

is the sex ratio of all students at the end of the
interval

is the number of students at school level h
attending schools in location k at the end of the
interval

is the number of students at school level h of sex s
at the end of the interval

is the number of students at school level h at the
end of the interval

is the number of students at school level h who
attend schools of type v in location k at the end of
the interval

is the total number of students at school level h
attending schools of type v at the end of the
interval

is the number of students attending schools in
location k at the end of the interval



STU(s,t+S)

STU(t+S)

STU(v,k,t+S)

STU(v,t+S)

STU*(h,s,k,t+S)

SURB(v,t+S)
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is the number of students of sex s at the end of the
interval

is the total number of students in the educational
system at the end of the interval

is the number of students attending school of type v
in location k at the end of the interval

is the total number of students in schools of type v
at the end of the interval

is the number of students at school level h of sex s
who reside in location k at the end of the interval

is the proportion of students in schools of type v
attending schools in urban areas at the end of the
interval

(c) List of special symbols

H

In

(a) Overall enrolment

is the number of special age groups within the
school-age period or the number of school levels in
the country's educational system

is the natural logarithm

2. Equations

1. National level

(i) Persons in special age groups

X"h
POP(h,s,t+S) = I POP(X,s,t+S);

x=x'h

h = 1, ... ,H;

x = 5, •.• ,24;

s = 1.2

(1)
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(ii) Enrolment by school level and sex

STU(h.s.t+S) = POP(h.s.t+S) • ER(h.s.t+S);

h = 1•.•. ,H;

s = 1.2

(iii) other results

a. Enrolment aggregates

i. Total number of students

(2)

H
STU(t+S) = I

h=l

2
I STU(s,t+S)

s=l
(3)

ii. Number of students by school level

2
STU(h.t+S) = I STU(h,s.t+S);

s=l

h = 1, •.• ,H

iii. Number of students by sex

H
STU(s,t+S) = I STU(h,s,t+S);

h=l

s = 1,2

iv. Growth in the total number of students

SGR = STU(t+S) - STU(t)

v. Growth in the number of students by school level

SGR(h) = STU(h.t+5) - STU(h,t);

h = 1, .•• ,H

(4)

(5)

(6)

(7)
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vi. Growth in the number of students bY sex

SGR(s) =STU(s,t+S) - STU(s,t);

s =1,2

b. Indicators of enrolment structure

i. proportions of students by school level

PSTU(h,t+S) = STU(h,t+S) / STU(t+S);

h = 1, ••• ,H

ii. Sex ratios of students

SRS(t+S) = [ STU(l.t+S) / STU(2,t+S) ) • 100

SRS(h,t+S) = [ STU(h,l,t+S) / STU(h,2,t+S) ) • 100;

h = 1, ... ,8

c. Rates of growth of enrolment

i. Rate of growth in the total number of students

GRS = (In( STU(t+S) / STU(t) ) ) I 5 ) • 100

(8)

(9)

(10)

(11)

(12)

ii. Rates of growth in the number of students bY school level

GRS(h) = [ ( In( STU(h,t+S) / STU(h,t) ) ) I 5 ) • 100; (13)

h = 1, •.. ,H

iii. Rates of growth in the number of students by sex

GRS(s) = ( In( STU(s,t+S) / STU(s,t) ) ) I 5 ) • 100; (14)

s = 1,2
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(b) Enrolment in public and private schools

(i) Enrolment aggregates

a. Number of students by school level

STU(h,v,t+S) = STU(h,t+S) • PS(h,v.t+S);

h = 1, .•• ,H;

v =1,2

b. Total number of students

H
STU(v,t+S) = I STU(h,v.t+S);

h=l

v = 1,2

c. Growth in the total number of students

SGR(v) = STU(v,t+S) - STU(v,t);

v =1,2

d. Growth in the number of students by school level

SGR(h,v) = STU(h,v,t+S) - STU(h,v,t),

h = 1, •.. ,H;

v = 1,2

(ii) Indicators of enrolment structure

a. Proportions of students by school level

PSTU(h,v,t+S) = STU(h,v,t+S) I STU(v,t+S);

h = 1, •.• ,H;

v =1,2

(1S)

(16)

(17)

(18)

(19)
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(iii) Rates of growth of enrolment

a. Rates of growth in the total number of students

~RS(v) = [ ( In( STU(v,t+S) / STU(v,t) ) ) / 5 1 • 100;

v = 1,2

b. Rates of growth in the number of students by school level

GRS(h,v) = [ ( In( STU(h,v,t+S) / STU(h,v,t) ) ) / S 1 • 100;

h = 1, •.• ,H;

v = 1,2

3. Urban-rural level

(a) Overall enrolment

(i) Persons in special age groups

(ii) Enrolment by school level and sex and by location of residence

STU*(h,s,k,t+S) = POP(h,s,k,t+S) • ER(h,s,k,t+S);

h = l, .•• ,H;

s = 1,2;

k = 1,2

(20)

(21)

(22)

(iii) Enrolment in urban schools among rural students

2
RSUS(h,t+S) = [I STU*(h,s,2,t+S) 1 • PRSUS(h,t+S);

s=l

h = 1, ... ,H

(iv) Other results

a. Enrolment aggregates

i. Number of students by school level

(23)
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STU(h,2.t+S) =
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2
I STU*(h,s,2,t+S) ] + RSUS(h,t+S);

s=l

h = 1, ... ,8

2
I STU*(h,s.2,t+S) ] - RSUS(h.t+S};

s=l

h = 1, ...• 8

(24)

(2S)

b. Indicators of enrolment structure

c. Indicators of enrolment distribution

i. Proportions urban and rural of total enrolment

PSURB(t+S) = STU(l,t+S) I STU(t+S)

PSRUR(t+S) = 1 - PSURB(t+S)

ii. Proportions urban and rural of enrolment by school level

PSURB(h.t+S) = STU(h,l.t+S) I STU(h.t+S);

h = 1 •...• 8

PSRUR(h,t+S) = 1 - PSURB(h.t+S);

h = 1, ... ,8

d. Rates of growth of enrolment

(b) Enrolment in public and private schools

(26)

(27)

(28)

(29)

(1)

(ii )

(ii i)

Enrolment aggregates

Indicators of enrolment structure

Indicators of enrolment distribution

a. Proportions urban and rural of total enrolment
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PSURB(v,t+S) = STU(v,l,t+S) / STU(v,t+S);

v = 1,2

PSRUR(v,t+S) = 1 - PSURB(v,t+S);

v = 1,2

b. Proportions urban and rural of enrolment by school level

PSURB(h,v,t+S) = STU(h,v,l,t+S) 1 STU(h,v,t+S);

h = 1, ... ,H;

v = 1,2

PSRUR(h,v,t+S) = 1 - PSURB(h,v,t+S);

h = 1, ..• ,H;

v = 1,2

(30)

(31)

(32)

(33)

11 The grade-transition method of
described in the second volume of this
relevant to sectoral planning.

educational projection will be
manual, dealing with techniques

21 For a description of an alternative version of the enrolment ratio
method, see UNESCO (1980).

~.I For a description of the Sprague interpolation, see united states
Bureau of the Census, The Methods and Materials of Demography. vol. 2, chap.
22 (Washington, D.C.: 1973).

!I In particular, the level-specific enrolment ratios used in the
projection should be defined as ratios of the number of students at various
school levels residing in urban and rural areas to the number of persons
belonging to special age groups corresponding to those school levels who
reside in urban and rural areas.
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Annex I

CALCULATING THE NUMBERS OF PERSONS BY SINGLE YEAR
OF AGE WITHIN THE SCHOOL-AGE PERIOD

Where the population is projected by five-year age groups and sex over
five-year intervals, one could not directly use the projected age and sex
structures as an input for projecting school enrolment employing enrolment
ratios. Those structures would first need to be converted into single-year
age and sex structures of the population by distributing the numbers of
persons belonging to five-year age groups among numbers of persons at single
years of age. A procedure for doing this, using the Sprague interpolation
formula, is presented and illustrated in this annex.

A. Procedure

This procedure utilizes a projection of the numbers of persons classified
by five-year age group and sex below age 30 to derive a projection of the
numbers of persons distributed by single year of age and sex within the
school-age period, 5-24. The numbers of persons by five-year age group and
sex are initially used along with the Sprague coefficients to compute
preliminary numbers of persons by single years of age and sex from age 2 to
age 26. For the period t+5 these preliminary numbers are obtained as follows:

6
POP~(x,s,t+5) = I m(y,a,a') • [ POP(a',s,t+5) I 5 ];

a'=l

y=1, ... ,5;

a=1, ... ,5;

s = 1,2,

where:

x = 5 • (a - 1) + y + 1,

and where:

a=1, ... ,5 are five-year age groups 0-4, ... ,20-24,

a' = 1, ... ,6 are five-year age groups 0-4, ... ,25-29,

x = 2, ... ,26 are single years of age 2, ... ,26,

s = 1,2 are male and female sexes,

(1)



y=l, ... ,S

POpl1t(x,s,t+S)

POP(a',s,t+S)

m(y,a,a')
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are consecutive single years of age within any given
five-year age group,

is the preliminary number of persons of single year
of age x and sex s at the end of the interval,

is the number of persons of age group a' and sex s
at the end of the interval, and

is the Sprague coefficient that corresponds to
single year of age y within five-year age group a
and applies to the population of five-year age group
a' .

As indicated in equation (1), the preliminary number of persons at any
given single year of age is obtained as the sum of the products of the numbers
of persons at age groups 0-4 through 25-29, divided by five, and the relevant
Sprague coefficients.

Normally, when the prel iminary numbers of persons are summed up within
the standard five-year age groups, the numbers of persons within those age
groups will differ from the original numbers of persons in each five-year age
group. Although the differences are usually minor, it is desirable to remove
them through an adjustment.

Thus, in order to remove the differences, one may initially calculate the
preliminary numbers of persons within standard five-year age groups as follows:

x'+4
POP*(a,s,t+S) = I POP*(X,s,t+S);

x=x'

a = 2, ... ,5;

s =1,2,

where:

x' = 5 • (a - 1),

and where:

(2)

x'

POpl1t(a,s,t+5)

is the earliest single year of age of a given
five-year age group, and

is the preliminary number of persons of age group a
and sex s at the end of the interval.
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The preliminary numbers of persons in the five-year age groups between
5-9 and 20-24 can be further used along with the original numbers of persons
within those same five-year age groups to compute adjustment factors, as
follows:

AF(a,s,t+5) = POP(a,s,t+5) I POP*(a,s,t+5);

a=2, ... ,5;

s = 1,2,

where:

(3)

AF(a,s,t+5) is the adjustment factor applying to the numbers of
persons within five-year age group a and sex s at
the end of the interval.

The adjustment factors can be further used to derive the numbers of
persons at single years of age and sex within the school age period as follows:

POP(x,s,t+5) = POP*(x,s,t+5) • AF(a,s,t+5);

y = 1, •.. ,5;

a=2, ... ,5;

s = 1,2,

where:

x = 5 • (a - 1) + Y - 1,

and where:

(4)

POP(x,s,t+5) is the numbers of persons of single year of age x
and.sex s at the end of the interval.

As indicated by equation (4), the numbers of persons at single years of
age within different five-year age groups are derived by assuming that the
same adjustment factor applies to each preliminary number of persons within
the age group.
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B. Illustrative application of the procedure

This illustrative application will be based on the projected structures
of the population, by five-year age group and sex below age 30 for a 20-year
projection interval, which are shown in table 27. It will also use the
Sprague coefficients displayed in table 28. The example will illustrate how
the numbers of persons within the school age period can be calculated for the
ini tial year of projection (year 0). It will also present the calculated
numbers at single years of age for the entire 20-year projection period.

To derive the numbers of persons at single years of age, one would first
calculate the preliminary number of persons at each relevant single year of
age as the sum of the products of the numbers of persons at five-year age
groups, divided by 5, and the appropriate Sprague coefficients. The
derivation of the preliminary numbers of males for the initial year of the
projection (year 0) is illustrated with help of table 29, where the numbers of
males in different five-year age groups in the initial year (column 2) are
shown along with the preliminary numbers of males at single years of age in
the same year (column 4). The latter numbers are derived as illustrated below
for a particular single year of age.

Illustrated below is the derivation of the preliminary number of males at
age 11, to which the following values of indices a and y in the table of
Sprague coefficients (table 28) correspond: a = 2 and y = 5. Thus, the
preliminary number of males at age 11, 130.2, which is shown in table 29, is
obtained as:

130.2 = - 0.0176 • 784.5/5
+ 0.1584 • 740.0/5
+ 0.9504 • 624.0/5
- 0.1056 • 486.6/5
+ 0.0144 • 402.215
+ 0.0 • 361.5/5, (1)

where -0.0176, 0.1584, 0.9504, -0.1056, 0.0144 and 0.0 are the relevant
Sprague coefficients, which correspond to a = 2 and y = 5 in table 28. 784.5,
740.0, 624.0, 486.6, 402.2 and 361.5 are the numbers of males at five-year age
groups 0-4 through 25-29 in year 0 (column 2, table 29). The 5 is the width
of the five-year age group.

Once the preliminary numbers at single years of age are calculated, it is
necessary to aggregate them in order to obtain preliminary numbers of persons
in five-year age groups 5-9 through 20-24. The preliminary numbers of males
for the initial year, derived from the preliminary numbers of males at single
years of age for the same date, are shown in table 30 (column 2). Among these
numbers, for example, that for the age group 5-9, 737.1, is obtained as:
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Table 27. Projected population below age 30 by five-year
age group and sex: entire country ~/

(Thousands)

Year

Age
group 0 "- 10 15 20.»

Male

0-4 784.5 862.2 957.3 1022.5 1012.7
5-9 740.0 737.0 822.2 923.3 994.4

10-14 624.0 729.9 729.3 815.6 917.5
15-19 486.6 618.5 724.9 725.4 812.0
20-24 402.2 481.5 613.4 720.1 721.5
25-29 361.5 397.1 476.7 608.5 715.5

Female

0-4 750.7 828.9 916.3 974.5 961.3
5-9 694.8 704.7 789.6 882.6 945.8

10-14 580.5 685.2 697.4 783.3 877.0
15-19 448.3 574.9 680.2 693.5 779.9
20-24 359.8 442.5 569.3 675.3 689.6
25-29 348.3 354.5 437.5 564.5 670.7

a/ From module 1, table 8.
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Table 28. Sorague's coefficients

a '

a y 1 2 3 '4 5 6

(1) (2) (3) (4) (5) (6) (7) (8)

1 1.0000 0.0 0.0 0.0 0.0 0.0
2 0.6384 0.638 -0.426 0.182 -0.034 0.0

1 3 0.3744 0.998 -0.562 0.230 -0.042 0.0
4 0.1904 1.142 -0.490 0.190 -0.034 0.0
5 0.0704 1.126 -0.282 0.102 -0.018 0.0

1 0.0 1.000 0.0 0.0 0.0 0.0
2 -0.0336 0.806 0.302 -0.090 0.014 0.0

2 3 -0.0416 0.582 0.582 -0.146 . 0.022 0.0
4 -0.0336 0.358 0.806 -0.154 0.022 0.0
5 -0.0176 0.158 0.950 -0.106 0.014 0.0

1 0.0 0.0 1.000 0.0 0.0 0.0
2 0.0128 -0.098 0.934 0.174 -0.026 0.002

3 3 0.0144 -0.114 0.726 0.438 -0.074 0.008
4 0.0080 -0.074 0.438 0.726 -0.114 0.014
5 0.0016 -0.026 0.174 0.934 -0.098 0.013

1 0.0 0.0 0.0 1.000 0.0 0.0
2 0.0 0.014 -0.106 0.950 0.158 -0.018

4 3 0.0 0.022 -0.154 0.806 0.358 -0.034
4 0.0 0.022 -0.146 0.582 0.582 -0.042
5 0.0 0.014 -0.090 0.302 0.806 -0.034

1 0.0 0.0 0.0 0.0 1.000 0.0
2 0.0 -0.018 0.102 -0.282 1.126 0.070

5 3 0.0 -0.034 0.190 -0.490 1.142 0.190
4 0.0 -0.042 0.230 -0.562 0.998 0.374
5 0.0 -0.034 0.182 -0.426 0.638 0.638
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737.1 =153.7 + 151.2 + 148.0 + 144.3 + 140.0. (2)

where 153.7, 151. 2, 148.0. 144.3 and 140.0 are the preliminary numbers at
single years of age 5 through 9 (column 4, table 29).

The resultant preliminary numbers or persons at five-year age groups
would normally differ slightly from the original numbers at those age groups.
This is the case of the preliminary numbers at five-year age groups 5-9
through 20-24. which differ from the original numbers at those sam~ age groups
(columns 2 and 3, table 30). These minor inconsistencies. can be removed by
dividing the original numbers by the preliminary numbers at different
five-year age groups to obtain adjustment factors (column 4). The adjustment
factor for age group 5-9, 1.004. is calculated as follows:

1.004 = 740.0 / 737.1, (3)

where 740.0 and 737.1 are the original and the preliminary numbers of males
aged 5-9 in the initial year.

These factors are used as illustrated in table 31. The number of persons
at each single year of age within every five-year age group (column 2), which
is obtained by the Sprague interpolation, is multiplied by the adjustment
factor computed for that age group (column 3). The result is the adjusted
number of persons at the single year of age in question (column 4). The
adjusted number of persons at age 5, 154.3. is obtained as:

154.3 = (153.7) (1.004), (4)

where 153.7 is the preliminary number of males aged 5 and 1.004 is the
adjustment factor' for the age group 5-9. Other numbers of males at single
years of age are calculated in the same way.

The calculations which were illustrated for the initial year of the
projection need to be performed for both sexes for the entire projection
period to obtain the structures of the school-age population by single year of
age and sex for various dates over the projection period. These structures,
which are derived from the numbers of persons shown in table 27. are presented
in table 32.

c. Notation and equations

1. Indices and variables

(a) List of indices

a = 1 •...• 5 are five-year age groups 0-4, ...• 20-24
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Table 29. Computing the numbers of males at single years of age
within the school-age period by Sprague interpolation:
entire country, year 0

(Thousands)

Males after
Age Single year Sprague

group Males y of age interpolation E.!
(1) (2) (3) (4)

0-4 784.5 2 156.9
5-9 740.0 3 156.6

10-14 624.0 4 155.5
15-19 486.6 5 153.7
20-24 402.2 6 151.2
25-29 361.5 7 148.0

8 144.3
9 140.0

10 135.3
11 130.2
12 124.8
13 119.2
14 113.4
15 107.7
16 102.2
17 97.3
18 92.9
19 89.0
20 85.7
21 82.8
22 80.4
23 78.5
24 76.8
25 75.3
26 73.9

af From table 27.
~/ Derivation illustrated in text.
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Table 30. Computing adjustment factors, results for males:
entire country, year 0

Age
group

Number of males after
Sprague interpolation a/

Number of
males E.!

Adjustment
factors c/

(thousands)

(1) (2) (3) (4)

5-9 737.1 740.0 1.003
10-14 622.9 624.0 1.001
15-19 489.2 486.6 0.994
20-24 404.2 402.2 0.995

a/ Obtained by aggregation within 5-year age groups using
results in table 29, col. 4.

b/ From table 29, col. 2.
c/ (Col. 3)/(Col. 2).
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Table 31. Deriving adjusted numbersof males at single year of age
within the school-age period: entire country, year 0

(Thousands)

Adjusted
Number of males after Adjustment number of

Age Sprague interpolation ~/ factors bl males s/

(1) (2) (3) (4)

5 153.7 1.003 154.3
6 151.2 151.8
7 148.0 148.6
8 144.3 144.8
9 140.0 140.5

10 135.3 1.001 135.5
11 130.2 130.4
12 124.8 125.0
13 119.2 119.4
14 113.4 113.6
15 107.7 0.994 107.1
16 102.2 101.7
17 97.3 96.8
18 92.9 92.4
19 89.0 88.6
20 85.7 0.995 85.2
21 82.8 82.4
22 80.4 80.0
23 78.5 78.1
24 76.8 76.4

al From table 29, col. 4.
bl From table 30, col. 4.
cl (Col. 2) • (Col. 3).
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Table 32. School-age population by single year of age and sex:
entire country

(Thousands)

Year

Age 0 5 10 15 20

Male

5 154.3 149.3 175.9 192.9 202.5
6 151.8 147.3 169.8 188.9 201.2
7 148.6 146.6 164.0 184.8 199.4
8 144.8 146.7 158.6 180.5 197.1
9 140.5 147.1 153.9 176.2 194.3

10 135.5 149.1 149.5 171.8 191.0
11 130.4 148.5 146.7 167.4 187.5
12 125.0 147.1 144.8 163.1 183.7
13 119.4 144.6 144.0 158.8 179.7
14 113.6 140.6 144.3 154.4 175.6
15 107.1 134.7 147.4 149.4 171.0
16 101.7 129.3 147.5 146.2 166.6
17 96.8 123.8 146.2 144.1 162.3
18 92.4 118.2 143.7 143.1 158.1
19 88.6 112.6 140.1 142.7 154.0
20 85.2 106.4 134.8 144.4 149.7
21 82.4 101.0 129.2 144.7 146.4
22 80.0 95.9 123.0 144.7 143.6
23 78.1 91.2 116.5 144.1 141.5
24 76.4 87.0 109.9 142.2 140.2

Female

5 145.6 143.7 168.7 184.0 192.3
6 142.8 141.4 163.0 180.4 191.2
7 139.4 140.3 157.5 176.6 189.6
8 135.6 139.8 152.4 172.8 187.6
9 131.3 139.6 148.0 168.8 185.1

10 126.4 140.8 143.7 164.8 182.1
11 121.5 139.8 140.7 160.8 179.0
12 116.3 138.0 138.6 156.7 175.6
13 110.9 135.3 137.3 152.6 172.0
14 105.4 131.3 137.1 148.4 168.2
15 99.4 125.6 139.2 143.4 164.0
16 94.2 120.3 138.8 140.2 160.0
17 89.3 115.1 137.1 137.9 156.0
18 84.8 109.7 134.4 136.4 151.9
19 80.7 104.2 130.7 135.6 148.0
20 76.8 98.4 125.5 136.5 143.7
21 73.8 93.1 120.1 136.2 140.3
22 71.3 88.1 114.2 135.7 137.4
23 69.5 83.5 107.9 134.6 135.0
24 68.4 79.3 101.7 132.4 133.2



a' = 1, ... ,6

s = 1,2

x = 2, ... ,26

x'

y = 1, ... ,5

(b) List of variables

AF(a,s,t+S)

m(y,a,a')

POP(a,s,t+S)

POP(X,s,t+S)

pOp*(a,s,t+S)

POP*(x,s,t+S)
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are five-year age groups 0-4, ... ,25-29

are male and female sexes

are single years of age 2, ... ,26

is the earliest single year of age of a given
five-year age group

are consecutive single years of age within any given
five-year age group

is the adjustment factor applying to the numbers of
persons within five-year age group a and sex s at
the end of the interval

is the Sprague coefficient that corresponds to
single year of age y within five-year age group a
and applies to the population of five-year age group
a'

is the number of persons of age group a and sex s at
the end of the interval

is the number of persons of single year of age x and
sex s at the end of the interval

is the preliminary number of persons of age group a
and sex s at the end of the interval

is the preliminary number of persons of single year
of age x and sex s at the end of the interval

2. Equations

6
POP*(x,s,t+S) = I m(y,a,a')· [ pOP(a',s,t+S) IS];

a'=l

y =1, ..• ,5;

a=1, ••. ,5;

s =1,2

(1)
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where:

x = 5 X(a - 1) + Y + 1

pOP*(a,s,t+5) =
x'+4
X POP*(x,s,t+5);

x=x'

a = 2, ...• 5;

s = 1,2

(2)

AF(a.s,t+5) = pOP(a.s.t+5) I POP*(a,s,t+5);

a = 2, ... ,5;

s =1,2

POP(x,s,t+5) = POP*(x,s,t+5) • AF(a,s,t+5);

y = 1, .•. ,5;

a=2, ... ,5;

s = 1,2

where:

x = 5 • (a - 1) + Y - 1

(3)

(4)
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