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ILLUSTRATIONS OF THE ANALYSIS OF CENSUS TABULATIONS

Introduction

When it was proposed that CELADE should contribute to the Seminar on
ths preparation and use of popdlation and housing census tabulations
organized by ECLA, the idea was evolved and put inteo practice in the present
document, of presenting a group of illustrations of analyses based on
census results,

It was not a guestion, it was pointed out, of preparing a document
containing work expressly for the Seminrar, but rather a matter of compiling
studies already in existence which could be used to illustrate how demographers
use the information obtained from population censuses,.

This decision was made primarily for practical reasons; there were
rno CELADE staff with time available for going inmto the preparation of a
document involving for this sole purpose a series of analyses based on
cerisus tabulations. This was rnot the only reason, It was considered that
the idea of compiling work already in existence to present the points of
view, styles and opinions of seweral different authors would have the
advantage of conferring greater richness on the document, although at- the
price of sacrificing homogeneity or uniformity. <

A problem arose when the work of preparing the compilation began:
the number of possible illustrations of the use of census data existing
in CELADE is exceedingly numerous, and the presentation of sach, if done
carefully and in detail, could be very long, In order to produce a document
of a suitable length for a Seminar, a strict selection of work had to be made,
and an effort made to summarize concisely the content of the illustratiens
selected. -

The criteria used in the selection took into account the interest of
each illustration, its originality in some cases and the appropriateness of
presenting a varied range of topics, taking care rot to have an excessive
number of cases on a single topic or to neglect scme topic of vital importance,.

It is hardly necessary to mention that the group of examples selected
does not completely satisfy those who have taken part in preparing the
present document, They have freguently had, and still have, doubts on the
suitability of adding or supressing a particular illustration. The necessity
of finishing within the dateline for the presentation of the document meant

[that definite



that definite decisions had to be made. The result of the work of sslection
is summed up in the table below: this indicates under which of the four
topics making up the document sach of the illustrations comes, The table
also indicates what the study consists of, its aim or content and the name

of the author responsible for the synthesis, In nearly all cases there is
some document to back up the illustration, The rsader interested in extending
his knowledge of the topic may refer back to the sourcde from which the summary
is taken, ' : ‘ '

[Teble 1



TDEic

Fertility

Mortality

(1)

(2)

(3)

(4)

{5)

(6)

Table 1
Illustrations

Determination of fertility on the tasis

of the question on the number of children

born alive, Advantages of the tabulation
by detailed ages as compared with the
tabulation by five-yesar age groups.

Determination of degrees of fertility.
Use of census information on children
born during lifetime of the mother and
children born in the year preceding the
CEeNnsUS ,

Determination of degree of fertility
for inter-census periods, Use of the
tabulation on the rumber of children
born alive classified by ths age of the
females in the two preceding censuses,

Differential fertility by educational
attaimment., Estimates prepared on the
basis of census results on childresn born
to females classified by age and
educational attainment,

Mortality tables, Illustration of the
use of populetion census tabulations,
classified by sex and age combined with
data from vital statistics.

Determination of the mortality of a
country using only census information:
(a) children surviving and children born,
classified by age of females, (b) rative
population classified by sex and age in
two successive censuses,

Author

Carmen Arrstx

Carmen Arretx

CarmanrArretx

Carmen Arrgtx

Jos€ Me Pujol

Carmen Arretx

/Table 1 {concl,)



Table 1 {concl,

TGEic

Migrations .

Other topics:

-~ Gpatial
distribution

- Nuptimlity

-~ Educational
characteris—
tics

=~ Ecanomic
characte-
ristics

- Family

- Evaluation
of data

.[15)‘

)

{7)
(8)

(9)

(10)

(11)

(22)

(13)

(14)

(16)

Illustrat;pns

Some characteristics of migrantss

Estimate of internal migratiobh on the . -
pasis of census information, Use of the

- tabulation on population .by sex and age

classified by place of birth and register.

International migration, Analysis of
average ages of migrants obtained fram
the tabulation on foreigrm=born
population by sex and age groups,

Comparison of the urban population by
different definitions and distribution
of the urban population by size of
localities, IR

Determination of degrees of nuptiality
on the hasis of census information, Use
of tabuletions on population by marital
status, sex and age. '

Some characteristics of educational
attairment. Analysis by cohort and
for areas of greater or less urbanization.

Rates of participetion in economic
activity by (a) age and sex, {b) age and
marital status of the Female papulation
and {c) age and number of children born to
the female population,

Use of census information to estimate
the under-employment of the economically
active population.

Use of census information to determine
characteristics of households,

Use of the tabulation on population by
sex and detailed age to evaluate the
declaration of ages.

Author

Jorge Vidal

Carmen Arretx

Julio Morales

Jorge Vidal

Carmen Arretx

Julio Morales

Jorge Vidal

Carmen Arretx

Ale jardra Pantelides

Jorge Vidal

JFERTILITY (1)



FERTILITY (1)

DETERMINATION OF FERTILITY ON THE BASIS OF THE QUESTION ON THE
NUMBER OF CHILDREN BORN ALIVE, ADVANTAGES OF THE
TABULATICN BY DETAILED AGES AS COMPARED WITH
THE TABULATION BY FIVE-YEAR AGE GROUPS

Estimates are given on armnual fertility rates prepared on the basis
of census tabulations on the number of children born alive to the female
population classified by {a) detailed ages and (b) five-year age groups,
Data from the 1940 Census of Brazil are used 1/.

{a) Use of the tabulation by detailed ages

Using the census information on children horn alive to the female
population classified be detailed ages from 12 to 49 vears, the average
of number of children per female was calculated to the exact age x,
symholized by @ (x). Then, employing the procedure of Professor lortara g/,
annual fertility rates were calculated using the expression:

g 8 0e1) = 8 ()

where f , represents the anmual fertility rate of females of x years of age,
The grossreproduction rate {R') was calculated as synthetic index of these
rates, Table 1 gives: the average number of children per female, the

annual fertility rates and the gross reproduction rate,

(b) Use of the tabulation by Five-year age groups

Taking the above information as not having been tabulated by detailed
ages, the females are grouped in five-year age groups, a comman practice
in many censuses, In this case, the average number of children born to the
female population between the ages of x and x+n can be calculated and
symbalized by nhx. From these annual fertility rates by age ygroups can be
calculated, using the above praocedure in the following form:

l/ C. Arretx, Revisién de las estimaciones de la fecundidad de Brasil, a
base de los censos de 1940, 1950, 1960 y 1970 {Revision of estimates of
the fertility of Brazil on the basis of the 1940, 1950, 1960 and 1970
censuses ), CELADE $/66/23, March 1970,

2/  UN ST/SOA/Series A/7, Methods of using
caleulation of 1ife teples and their demograp
New Yark, 1949,

gensus statistics for the
hic measures, A, WNor

/Table 1



Table 1

BHAZIL 19403 AVERAGE NUMBER OF CHILDREN BORN ALIVE UP TO
“THE EXACT AGE X TO 100 FEMALES, AND ANNUAL FERTILITY
~ RATES PER 100 FEMALES OF X YEARS OF AGE

Average number of Annual fertility
Age X _ children up to the _ rates for 100
exact age x (for ~ females of x years
100 females) of ege f{x)

14 " 0.0 0.6

15 0.6 1.2

16 - 1.8 ‘ 3.5

17 ‘ 5.3 7.4

18 ' . 12,7 12.8

19 ‘ 25.5 - 16.9

20 ' 2.4 - -, Coe 20.5

Z1 . 62.9 : 23,6

22 B56.5 25,2

23 112.7 , . 2843

24 141,0 29,9

25 ' 170.9 3L,0

26 201.9 - . - 3l.6

27 , ' 233.5 3ala

28 . 264,86 ‘ : 30.5

29 295,1 29.8

30 ’ * 324.9 ' B 29,0

31 _ ' , 353,9 28,1

3z | - 382.0 .

33 ‘ 409.1 26,0

34 ' ' 435.1 24,8

35 459,92 . ' .23.5

a6 Tt 483.4 22,1

a7 505,5 20.6

38 526.1 _ 19.1

et . 545,2 . 17,5

. [Table 1 (Concl,)



Table 1 (Concl.)

Average numher of Annual fertility
Age X children up to the rates for 100
exact age x (for females of x years
100 females) : of age f{x)
40 562.7 . 15,9
41 578,.6 ' : 14,3
a2 592.9 12.6
43 - 605.5 10,9
44 616,84 9.2
45 625,56 745
46 ) 633.1 5,7
a7 _ 638.8 3.9
48 642.7 o2a
49 644 .8 0.3
= £45.1
R! 3.15

Source: Copied from tables 4 and 5, chapter IV of Methods of using
‘census statistics, op.cit. '

/(1) The



(1) The symbol nhx is represented graphically, the value given it
being that of the average sge of the corresponding age group. This is a
comvention which is frequently adopted, but which does not correspond to
fact, In fact, if the fertility within the age group under consideration
(i.e. the average number of children born to the females population classified
by detailed eges) varies lineally, the average fertility of the group:
corrBSponds to the average age of the group; as the fertility patternrmoves
away Trom its linmeal form, the average age of fertility will be greatsr or
less than the averege age of the interval accordlng to whether the fertility
curve is convex or concave ,

(2) Once the values of . have been completed, they are joined up
in a freguency polygon which generally speaking takes a regular form: an
upward trend up to 30 years of age approximately and then a downward
movement towards the limit of the period of fertility. Conversely, the
appropriate adjustments are made in order to regularize the curve, which
then gives the cumulative fertility up to ages conveniently chosen for
calculating fertility rates, e.g. ¢ (15), ¥ (20) ... ¢ (50} is obtaired,

(3} Then using the expression:
o, = /5[0 (as) - 8 (x)/

the annual fertility rates are obtained for five~year age groups. The
results of these calculations appear in table 2 which also includes the
gross reproduction rate (R'),

(¢) Comparison of results

In order to aid the comparison of the results of the foregoing
estimates, figure T indicates the cumulative fertility curves by age
(average number of children per female) in accordance with data by detailed
ages  {x), and data from information by five-year age groups _h . In the
lower part of the same Figure can be seen the curves of the anmfual fertility
rates prepared on the basis of the two types of data: detailed and grouped,

The results obtained give the following:
(1) The same value is obtained for the gross reproduction rate by

preparing annual fertility rates either from data by detailed
ages or data by five-year age groups,

/Table 2



Tahle 2

BRAZIL: ESTIMATE OF ANNUAL FERTILITY RATES ON THE BASIS OF INFORMATION
ON THE AVERAGE NUMBER OF CHILDREN BORN TO THE FEMALES
PORULATION BY FIVE-YEARS AGE GROUPS, 1540

. * = 1:. - .t
Average number Exact Cumulative fer Annual fertility

f child . o ‘ ates for

Ages of children per age x tility ¢(x) i
h age groups
Ffemale nfix (per hundred)
(per hundred ) : 1/5[_ﬁ(x+5}—¢[x1;7
o o (per hundred)

12-14 0.1d
15-19 12.19 15 1,2 9.00
20-24 103,03 20 46,2 25,76
25-29 245,34 25 175.0 28,24
30-34 385.07 30 316.2 25,76
35-39 508.85 35 445.0 21,50
40-44 507.19 40 552.5 12,350
45-49 638,73 a5 615,0 5.50

50 64725 R? 3.15

[Figure I
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(2)

(3)

Considerable differences may be noted in annual Fertility rates
between 22 and 33 years of age approximately; the rates from
detailed data are better {and certainly more factual) in this
group than the rates derived from data tabulated by five-year
age groups.

The more ample data supplied by the tabulation by detailed ages
enables annual fertility rates to be calculated alsb by detailed
ages; this is of great importance for the purpose of dempgraphit
amalysis and for some practical purposes too,

[FERTILITY (2)
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FERTILITY (2)

DETERMINATION OF DEGREES OF FERTILITY, USE OF CENSUS INFORMATION

ON CHILDREN BORN DURING LIFETIME OF THE MOTHER AND
CHILDREN BORN IN THE YEAR PRECEDING THE CENSUS

C. Arretx

1, Theoretical considerations

If a country presents the following situation:

{a) fertility has remained constant with time;

(b)

(e)

fertility is independent of mortality, i.e. the surviving female
population in a census, of specifie ages, has had a fertility
experience similar to that of those of the same ages who have died}

the population is closed, not affected by migration, or if it is,

-where the migrant female population have a fertility pattern similar

to that of the non~migrant female population; the inclusion

in a population census of ouestions on the total number of

children born to the female population up to the date of the census,
and on the births whick took place in the year preceding the

cehsus, gives two types of data:

(i) on the rumber of children born {HT) during the lifetime of
the mother, generally termed retrgspective, and

(ii) the number of children horn in a recent period e.g. during
the year preceding the census, generally termed up-to-date
or current,

With retrGSpecfive data, average numbers of children born per female -

according to age: P{x)}, can be calculated, This can be done by classifying
the female population by detailed ages or by age-~groups of any breadth,
usually five-year age groups,

With up-to-date or current data, amrual fertility rates are determined

directly, either by detailed ages or by age groups. The sum of the annual
rates fram 15 years of age {when it is presumed that the peried of reproduction
begins) up to x years of age gives the average number of children per female
at age x: F(x),

JIf the
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If the above conditions are fulfilled, and if there are no errors in
the declaration of the number of children born, nor in the period of
raference of the births in the year preceding the cermsus, nor in the
declaration of the ages of the Female population, the indexes P(x)

- calculated using retrcspective data - and F{x)} - a synthetic index of
the annual fertility rates calculated with current data = should have
the same value,

A comparison could, of course, be established between annual
fertility rates, calculated using current data, and calculated using
retrospective data, For this it would be necessary to derive the annual
rates from P(x), using one of the methods in current use 1/,

Brass proposes a methodology g/ which enables the calculation, on
the basis of annual fertility rates by age estimated using current data
of the awerege of children per Temale at specific ages ccmparable with
those to which the retrospective data refer P(xJ}.

In an analysis of both types of data, Brass sstablishes that they
are affected by different types of error, Retrospective data, particularly
with reference to the female population of over 40 years of age, are
affected by omission, i.e.,, not all the children born are declared, The
information given by young women, however (1ess than 30 years of age},
can be acc9pted :

Up=to-date or current data, according to Brass, are affected hy
errors of situation in time, i.2., the births do not correspond exactly to
the established period of reference - one year previous to the census, for
example, This error does not appear to depend on age, and it is therefore
presumed that the composition by age of the annual fertility rates, calculated
using current ddta is adequate.

1f (a), (b) and (c) arg,frug, and the errors affecting the two types
of data under consideration are of the type described, guotients can be
established between P(x) and F(x) which vary around 1, For example,

1/  United Nations, ST/S0A/Series A/7, Methods of using census statistics |
for the calculation of life tebles and their demographic MERSUYeS .
Giorgio Mortara.

g/ Brass, W,, The Demography of Traplcal Africa, Princeton University Press,
1968,

if P
/A Panog
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if P2 4/ 20-24 is calculated, and the result is grester than one, then the
declaration of briths for the preceding year covers a period of less than a
year, according to the above hypotheses. If, on the other hand, the result
is less than ore, it might be considered that the period of reference for
the births is greater than a year., In both cases, it is considered that
the young female population {in this case of 20~24 years of sge) does not
omit to record births which have taken place up to the date of the census
(retrospective data), As an adjustment factar, the expression P, s

sy 20-24° 20~24
takes the current annual fertility rates.

2, Practical application 1/

With the date obtained in the Experimentsl Census of Guatemala on
the total number of children born up to the date of the census and the
children born in the year preceding the census, annual fertility rates by
the age of the female population were calculated, - The methodology
described under point 1 was used,

The results appear in table 1,

The overall degree of fertility estimated, 6,1 children, the average
per female at the end of her period of fertility, falls into line with the
estimates adopted by CELADE for the preparetion of population projections 2/,
The estimated degree of fertility is 22 per cent greater than the overall
fertility resulting from annual fertility rates, calculated using data on
hirths during the year preceding the census, The difference occurs when
the factor P / = 1,226 is applied to the current annual fertility
rates (column 7 3 078 1); the value of this factor (more than ane),
according to the assumptions of the method, would show that the births
declared as having taken place in the year preceding the census, cover a
period of less than ong year, This error may have been produced by the form
in which the question is phrased in the census: How many children were born
alive between January and December 19707, which could be interpreted as a
period of 10 or 11 months. Bress suggests that a means of getting round
this type of error would be to ask the date of birth of the last child born
to the female populetion,

1/ Franos A,, Guatemala, Censo Experimental de 1970: Aplicacifn de las
Téchicas del Profesor W. Brass para estimar fecungdidad vy mortalidad,
CELADE, unpublished.

2/  CELADE, Boletfn Demogrdfico, Year II, N° 4,

/Table 1



Table 1

ESTIMATE OF FERTILITY ON THE BASIS OF CENSUS INFORVATION ON THE TOTAL NUMBER
OF CHILDREN BORN {HT), AND CHILDREN 8ORN DURING THE YEAR '
PRECEDING THE CENSUS (HTUA)

' (Guatemala, Experimental Census, 1970)
R |

Age when Order Total

census was of age number : -

carried out interval of HT HTUA Pi ' ki Foo Pi/Fi fi=P2/F2-Fl
Xy X+n e females .

1 2 3 4 5 6 7 8 9 10
15-19 1 1088 239 93 0.228 0.089  0.180 1 267 0,109
20-24 2 845 1199 212 1 M9 0.250 1157 1 226 0.305
25-29 3 623 1 817 139 2 917 0.223 2 367 1232  0.272
30-34 a4 505 2 241 107 443  0.212 - 3 469 1279 0.259
35-39 5 537 2 972 83 . 5 534 8,185 . 4371 - 126 . 0.189
40-44 6 a8l 2 768 28 & 277 0,063 . 4884 ~ 1290 0,07
45-49 7. 360 - 2 281 4 6 253 0,011 5007 . 128 ‘0,013
Overall _ o ‘ _
fertility ' 5 015 , 6 120

(€} ALIITLH3L/
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FERTILITY (3)

DETERMINATION OF FERTILITY RATE FOR INTER-CENGAL PERIOD, USE OF
TABULATION ON NUMEER OF LIVE BIRTHS TO WOMEN CLASSIFIED BY AGE,
IN TWO SUCCESSIVE CENSUSES 1/

C. Arretx
1, Theorstical considerations

If data are gathered on the rumber of live births to the waomen
covered by two successive censuses, meesurements of fertility can be
established for gererations of women, In other words, it is possible
to analyse the increase in the cumulative fertility (average number of
children per woman) of a cohort of women between one census and the next
and, on the basis of this increase, to calculate the annual fertility
rates by age. Briefly, the following procedure is used:

Let F(x] equal the cumulative fertility of women up to exact age
x in census z, that is: : '

@ (x) = F(x)

and let G{x) equal the cumulative fertility of women up to exact age x
in census z+10, that iss

z+10

#(x) = 6(x)

If it is assumed that: {a} the cumulative fertility of women up to
a given age is independent of the mortality rate, i,e., the survivors at
age x covered by the census had the same fertility rate as the women who
had died previously, and {b) the female population in the 10=-year inter—
censal period (.Z... to 5:}9_) was closed population, which means that the
same cohort is observed at two specific moments, z and z+10, then
G(x+10) - F(x) would represent the fertility rate in the period z to z#l0
far the cohort of women at age x in census Z and at age x+10 in census
z+10. The measurement of annual fertility is obtained by dividing this -
diference by the number of years lived during the inter-censal period
which fall within the childbearing period {15 to 50 years of age)., In general:

;_/ C. Arretx, "Revisidn de las estimaciores de la fecundidad de Brasil,
g base de los gensos de 1940, 1950, 15960 y 1970", CELADE 5/66/25,

/8[x4n) - F(x)
n
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Bhatn) S F) _ F o )

n

which represents an average annual fertility rate for the group between
ages X and x4n (nfx], and.a1s¢ an instantanecus fertility rate at an

intermediate age between x and m:)o(y], y being the intermediate age,
In the above ratic, n represents the number of years lived during the
inter~censal period of 10 years which fall within the child-bearing
period, The next step is to establish (a) the number of years lived
[n) by each cohort of women between the ages of 15 to 20 in the period
z to z+10, and (b) the age (y) to which the annual fartil:u:y rate may
refer.

To solve problems (a) and {b) in a simplified way, ths period of .
fertility is assumed, as is normal, to begin at the age of 15 and to end
at the age of 50,

(2) Determination of number of years lived

The number of years of sxpasure to the risk of cohception lived in
the period z to z+l0 depends on the age of the women concerned, Ir
consideration is given toc age in the period z+10, then:

(1) the group of women reaching the ages of 25 and 50 in the period
z+10 were 1S5 and 40, respectively, 10 ysars previously; thersfore,
they had all been exposed to the risk of conception during the
10 years: n = 103

(1i) the women reaching the age of 20 in z#10 were 10 years of age in
-z} therefore, they had been exposed ta risk for only S years,
in the light of the assumption regarding the. bsginning of the
fertllity period: n = 5;

(iii) the women aged 15 years in z+10 had not been. exposed to risk
during the inter-censal periud z to z#10: n = O

The_same'méthod is used to datermine the.number of years of exposﬁre
to risk lived by women sged 45 years in z,-

/(5) Determination
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(b) Determimation of age

Once the annual fertility rates are established, the next step is
to determine the age tc which these rates can be ascribed, i.e., to
calculate y within the interval between ages x and x+n which is used in
determining each rate.

The following chart shows the methed used in calculating the annual
rates of fertility,

To determine age ¥ within the age interval used in establishing the
annual rates of fertility, it is necessary to know the annual fertility
rates by individual years of age at a given moment or, in accordance
with a theoretical model, once the annuel fertility raetes per cohort
(s rates) are calculated they can be ascribed to ages which are determined
through interpclation of these rates, The chart includes determination
of age y, which is calculated on the basis of data for individual years
of age ohtained in the Brazil 1840 census.

Annual Age to
Mumber fertility which rate

Age in @d(x) in: Difference of rate is ascribed
z z410 z z+410 5(x+10)-F(x)}  years G(x+l0}-F(x]} according
‘ ' lived n to 1940
n = an = (yi} census
. . (v)
5-15 0 6{15) 6{15) 0
10-20 0 6{20) 6(20) 5 Sflsu [y ) 17.7
15-25 F(15) G(28) G(25)-F(15) 10 10 15 (y } 19.9
20-30 F(z0) 6(30) &(ao)-F(20) 10 20 (y } 23.5
25-35 F(2s) G(35) G(35)-F(25) 0 foe= (y4 30,6
3040 F{a0) 6(e0) ©(4a0)~F(30) 10 10 30" (ys) 35,3
35-45 F(35) 6{45) G{a5)-F(35) £ (ye) 40,1
40~50 F(a0) &(s0) c&{s0)-F(a0) 10 L fs v,) 452
45-55 F(as) 6{s5) G(s5)-F(a5) 5 5 s (ys) 47,1

/2. Pragticel



2. Practical use

The method explained above was used in determining the fertility
rate in Brazil for the periods 1940-1950, 1950~1960 and 1960-1370, The
census data were adjusted for the sake of consistency between the censuses, .
ie€ey the cumulative fertility of women at age x up to census z should
be lower than, or at most equal to, the fertility rate of women at age
x+4i0 in the next census z+10. It was necessary only to correct the fertility
rate of women over the age of 45,

The results are presented in table 1 and figure I,

3., Observations on the Eractical Luse of this method

(a] The method described can be used in countries where ‘the questlon
about live births to women is included in successive censuses,

(b) Since ennual fertility rates are estimated by generation,
the method does not presuppose a specific fertility trend, but tekes
into account any change there may have been during the period covered,
Therefore it is a good method for determining the fertility rate in -
countries showing a declining trend, such as Brazil. It would no be
legitimate in these cases to use the method devised by Professor Mortara,
since it is based on the essumption that fertility remains constant aver
a period of 35 years.

(c) The results obtained would be all the more representative of
the real situation the fewer the adjustments that would have to be made
in the data and the more detailed are the ages of the women in the ,
tabulation of data, If the data are tabulated by Tive~years age goups,
it would be necessary to determine the cumulative fertility up to exact
ages, using a graph such as that indicated in the previous example {on
the use of detailed and group tabulations).

(d] The larger the number. of successive censuses that included the
question.sbout the number of live births to women the greater would be
the knowledge obtained regarding the trend of generation fertility, which
would make it easier to estimate the future trend of this variable,

/Table 1
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Table 1

BRAZIL : ANNUAL. FERTILITY RATES FOR INTER-CENSAL PERICDS
1940~-1950, 1950-1960 AND 1960-1970 '

Diff e :

A : arence - of Annual fertility rates

Coo 0 1o Tesetonn years. 1500-1950 1950-1980 1960-1970
a

5-15 0.0 0.0 0.0 0

10-20 46.2 45,0 42.5 5 9.24 9,00 8450

1525  169.4 175.7 172.0 10 16.94 17.67 17,20

2030 zee.é | 267.4 268.0 10 26,63 26,74  26.60

25-35  267.8 260.0 251.3 10 26,78 26.00 25,13

30-40  201.6 204.6 ia7.s 10 20.16 20,46 18.77

345 125.1 124,0 108,0 10 12,51 12,40  10.80

40~50 58,5 52,9 24,0 10 5.85 5.29 4,40

45~55 14.4 5.0 2.2 5 2,88 1.56 1.45

R" = 2,80 2.78 2.64

[Figure I
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FERTILITY (4)

DIFFERENTIAL FERTILITY BY LEVEL OF EDUCATION,
ESTIMATES BASED ON CENSUS RESULTS WITH REGARD
TO LIVE BIRTHS TO WOMEN CLASSIFIED
BY AGE AND LEVEL CF EDUCATICN

C. Arretx

1 Theoreticael considerations

In demographic studies fertility is considered to be a function
of age and only of age. This is a simplification for practical
purposes, but it is far from being realistic. The same simplifivation
is made in connexdon with mortality, when a life table is being
prepared, This does not, of course, mean overlocking the fact that
these variables are associated with others of a socio-economic kind,

In this example, e study is made of differential fertility by
level of educaticn, on the basis of data obtained from population
censuses specially tabulated for the purpose by the CELACE Date Bark 1/.
The censuses analysed included the gquestion about the total number of
live births to women up to the date of the census. These censuses also
included the traditional data on educational characteristics of the
population, Thus it is possible to classify the female population by
age and level of education and to determine the total number of live
births to the women in each of the categuries established.

This is expressed by the following symbols:

N {x,e) represents the number of women at age % and educational
level g

HT (x,e2) represents the totel number of live births to women
at age x and educational level g

i/  Data Bark,
/It seems






It seems logical that the method used to estimate fertility should
be to divide the latter quantity by the former, thus;

HT!x‘e! = h(x,e] which represents the average number of live
'N(x,e) births to women at age x and educational lavel g

The manner in which h{x,e) varies can be analysed either by
keeping the age constant, i.e., analysing the variation in the average
rnumber of live births to women at a specific age and different levels
of education; or by keeping the level of education constant, i.e.,
analysing the way in which this average vardes for different ages.

The first type of analysis is the most appropriate for our purposes.

2. Practical use j/ ~

On the basis of samples of the population censuses taken about
1560 in Argentina, Chile and Paraguay, which included the question
about live births to women, it was possible to pr%pare the tabulations
for live births to women classified by age and level of education,
This tabulation can be used to calculate the average number of live
births to each woman, in each of the categories established. The
results are shown in table 1.

Among the facts indicated by thesse figures, the following ar
the most important: '

-Although the countries studied have very different fertility
rates - high in Paraguay, moderately high in Chile and moderately low
in Argentina - there is a distinct association hetween the level of
education and the aversage rnumbsr of live births to eech woman: the
higher the level of education the lower the fertility rate, whatever
the age considered.

Women who have completed a course of higher education have half
or fewer than half the number of children that women with no education have.

V Virginia Rodrfguez, “Fecundidad diferencial segdn nivel de
instruccidn", CELADE, Series C, No., 97.

/Table 1



Table 1

ARGENTINA, CHILE AND PARAGUAY: AVERAGE NUMBER OF LIVE BIRTHS
TO WOMEN CLASSIFIED BY AGE GROUP AND LEVEL
OF EDUCATION {CENSUS SAMPLES)

Age group

15-19 20-24 2525 30=34 35=39 a0-a4 45-43

Argentina g/ _
S0 3,02 3,22 92 4,38 4,49

None 1,17 1
Primary . 0.80 1,30 1.8 2,24 ‘2449 2.75 2.77
Secondary r 0.46 0.861 1.30 1.87 2.12 1,95 1,78
Higl_‘ler - 0'66 1;05 1055 . 1;98 1032 1.3?
Chile '
None 0.28 1.50 2,48 | 3,57 a,77 5,07 5,18
Primary{first cycle) 0,17 1,05 2,02 3,42 4,51 4,31 4,35
Primary ‘ , ’ !
(second cycle) 0.15 0.97 1,94 2,88 3.52 3.71 3,60
Secondary=. . . : - '
university . 0,05 0,58 . 1.25 2,03 2,80 2,47 = 2,26
Paraguay ' ‘
None 0.33 1.42 2081 3.88 4,88 5,36 5,28
Primary 0.16 0,57 2,48 3.59 4,41, 4,084 4,82
Secondary . 0,37 0,40 1,29 1,51 2,99 2,53 1,63

g/ In Argentina the women considerad are not single persaons, but married, widowed
and separated or divorced persons. '

/MORTALITY (5)
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MORTALITY (5}

ILLUSTRATION OF THE USE OF CENSUS TABULATIONS OF POPULATIGN
CLASSIFIED BY SEX AND AGE IN COMBINATION
WITH VITAL STATISTICAL DATA

J. Pujol

1. Introduction. The usefulness of mortality tables or life tables

lies in the fact that they are an instrument with which it is possible

to measure mortality in terms of age, The advantage of their use is that

it eliminates the effect of the age distribution of the population, In

other words, it is possible to measure the mortality of two or more countries,
sectors or provinces with different age distributions of the population

and to draw a valid comparison between them, which cannot be done if the
crude death rate is used,

2e There are two types of taebles, according to the detail with which they
are constructed: complete and abbreviated, In the first type, the values
are for each specific age, while in the second the values are given for
selected ages, Various functions appear in the table, which serve to
measure mortality; some of thess functions depend exclusively on age, and
others depend also on the age interval to which they refer, It is

important to note that the abbreviated tables ere not incomplete, but that
they contain values for age intervals of more than one year; hence, they

do not omit values, they are merely a condensed version of a complete table,

The main functions of the life table are listed and defined below:

(a) Age interval (x, x+n} appears in the first column and the other
functions are expressed in relation to it,

(b} Probability of death ( q } is the prability of a person aged
exactly x years dying before reaching the age of xin,

{¢} Survivors (lx] are those persons who survive to age x, from an
initial group of 10 live births {generally 10 = 100,000).

(d) Deaths (ndx] are those persons who die after attaining age x
and before attaining age x+n,

/{e) Number



(e) Number of years lived between the ages of x and x+n [an] ars
the number of years lived by the cohort 1x between the exact ages of x
and x4n,

(f) Number of years lived between the age x and age w[I }s is the

number of years of life left to all persons aged exactly x years. age w
is that for which the number of survivors is O,

(g} Expectation of life [e ) is the number of years toc be lived by
each of the survivors aged exactly . x years if the years to be lived by
gach of the compornents of the cohort were distributed uniformly,

3. Necessary information.. Both census and vital statistical data are
readed for the conmstruction of life tables of the traditional type:

{a) Populétion by sex and aga (age-specific for children under five
and by five-year age groups for children aged five and over),

(b) Deaths by sex and age, classified with the same detail as
population, . :

() Annual births by sex,

Of these data, the first come from censuses and the other two from
vital statistics, Information on deaths should be made available for two or
three years around the census date. Information on births should be
ohtained for at least five years prior to the date of the table,

This information should be made available at the national and
provincial levels as well as in respect of the urban and rural sectors.,

4, - Use of the data, In general, a complete life table is constructed
for children under five (age-speciflc) and a condensed table for the rest
(five-year age groups),

(a) In the construction of the part of the table referring to children
under five, ssx~ and age-specific data from population censuses are usually
reconciled with vital statisticel data. To this end, use is made of
population data, deeths by sex and specific ages and deaths by sex, presented
graphically in what is known as a Lexis diagram, In the case presented in
figure I, an illustration of data for Chile around 1952, a comparison is
made between registered births and births calculated as the sum of the
total population and the numbey of deaths,.

[Figure I



Grifieo 1

CHILE: DIAGRAMA DE LEXIS PARA LA POBLAGCION MASCULINA: GENTRACIGMES DE 19481553
CONSIDERADAS ENTRE LOS 0 Y LOS 5 A0S DE EDAD EL 10 DE ENERO DE 1§53

Figure 1

CHILE: LEXIS DIAGRAM FOR MALE POPULATION: GENERATIONS FORM 1948-1953
OF 0 TO 5 YEARS OF AGE ON 1° JANUARY 1953

Haoimientos reglstrados
Birthg registered
Naoimientos gatsulados
Births estimated

Nacimientos corregidos
Births adjusted

Ao
Year

b/

257 | 198 164
: / $
c&é‘o‘&‘ ) 279 B P 215 S 177
Qﬁ Qa'a'
610 524 hzy 2 329
/687 590 ! ugz [ 372
usy 851/ ay' 820 /ﬁ 78*4/
ey || e || ey Ays &| 1B
w29 /| |53 uiy lwo/ 3766 /| o | 6
=1
Ve )
s usor| | A28 1383 11242 /10575 & | Aoosy
95 567 96 612 95 4so %7 351 9% W76 107 36U
103 080 102 570 97 3 85 99 5% 904 -
102 276 103 394 102 151 104 185 106 Ls9 114 901
1548 1949 1950 1951 1952 1953

Poblasién saloulada el 1° de enero de 1953 (en base al ocenso de 1952),
Estimated population on 1° Jamusryy 1953 {on the basis of the 1952 ocensus).

Caloulados en base al senso y defunoiones.
Estimated on the basis of census and deaths.
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It will be observed that there are three columns of births in this
figure: the first corresponds to registered births, the second to births
calculated by adding together population figures (derived from the gensus )
and the number of deaths which appear between the two corresponding
diagonals, and on the basis of these two columns it is possible to
calculate a correction {usually owing to under-registration) thus
obtaining a corrected figure for births,

It can be seen that the estimated number of births is greater than
the registered nrumber of births for the years 1948, 1949 and 1950,
which is an indication of under-registratien, Moreover, the number of
births registered for 1251 and 1932 is greater than t{he estimated number,
which is due to the poor gquality of the data on population aged ! year and
under taken from the census {it will be recalled that the estimated births
for 1951 and 1952 come from such population data)}. The corrected figures
were cbtained by taking an average of the under-registreation for the
years 1948 and 1949,

Then, taking the corrected number of births, on the one hand, and
deaths {which are assumed to be of similar quality to the corrected number
of births) on the other, the probability of death can be calculated.,

_ (b) Next, the table for age five and over is constructed, As was
mentioned sarlier, this is donme by five-year age groups.

The first requisite is for information on the population emumerated
in the census by sex and age groups, Population date must be made available
for a date corresponding to the middle of the period to which the dats on
death refer. That date does not generally coincide with the census date,
It is dtherefore necessary to estimate population at the date reguired on
the basis of census results, In the specific case used as an example here,
the middle date of the period aralysed was 1 January 1953 and the date of
the census was 24 April 1952, It was therefore necessary to estimate the
population at 1 January 1953,

The information on deaths obtained from the register is required with

the sameg amount of detail as population data, and dats for two or more years
are generally taken with a view to eliminating seasonal variations,

[/Table 1
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Table 1 shows the population as calculated in the census of
24 April 1952, the estimated population at 1 January 1953 (children under
five also appear in the Lexis figure), and the average number of deaths
for 1952 and 1953, The ratio of deaths to population is also presented,
that is, the central mortality rates ( m ). These rates are adjusted
(1ast column) and the probability of dedth is cbtained on the basis of
them, .

8. Table 2 is a 1ife table of Chilean males for 1 January 1953, It can
be seen that it is a cross between a complete table (for under five year-olds)
and a candensed table {for population aged five and over].ﬂ It is cbserved
that of 100,000 males born (taking into account the assumption that there
is no migration), 65,375 survive to the age of fifty, In the first line
of the column of probability of death we find the dinfant mortality rate,
which is a value of great importance. In the first line of the column

of expectation of life we find the most important value in the table:
expectation of life at hirth [eo], which represents the average number

of years that a male child born ailive in the above-mentioned period

can expect to live,

6.  In brief, the life table serves to measure mortality both globally

and by age, and its great advantage is that it permits comparisons with
other tables since it eliminates the distorting effect of age structure,

/Table 1
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Table 1

CHILE : MALE POPULATION SURVEYED IN THE FOPULATION CENSUS OF 24 APRIL
1952 AND PROJECTED FOR 1 JANUARY 1953; AVERAGE ANNUAL DEATHS FOR
THE YEARS 1952 AND 1953; CENTRAL MORTALITY RATES, BY AGE

Average Central Adjusted
Population Estimated - central
Age at census population annual mortality mortality
{24-a52) (1~1-53) ( deaths ‘"7“95 rates
1952-1953) 0/oo 0/o0

a 82 835 84 402 14 018 - -
1 63 544 69 262 1 S67 - -~
2 78 043 79 430 810 - -
3 81 217 Bz 660 378 - -
4 80 578 82 417 257 - -

&=~ 9 351 881 398 B45 795 1.99 1,99
10=14 327 460 333 279 583 1,75 1.75
15-19 280 970 285 563 842 2.94 2.94
20=24 274 265 279 1ao 1127 4,04 4,00
25-29 212 215 215 586 1 046 4,84 4.75
30=-34 184 985 188 272 1-141 6.05 5,70
35-39 18 5g2 18 766 1 305 7.18 7.10
40-44 163 224 - 166 125 1 572 9.45 g.20
45=49 127 157 120 417 1 612 12.46 12.30
50~54 114 318 116 349 1 885 16.21 16,50
55-59 78 935 80 2 2 019 25.13 23,00
&0=-64 &8 718 69 939 2 409 34,44 32.70
65-89 44 254 45 081 2 421 53.70 48.00
70-74 - 30 729 3l 275 2 3956 76,61 70,32
75-79 15 390 15 663 1 6418 105.22 103,02
a0-84 8 8B4 9 p4z2 1238 126,92 150,92
85-89 3 384 3 444 5586 173.08 22} .10
2054 1 557 1l 585 284 179.18 323,91
95-99 724 737 126 170.96 474,53
100 and aver 460 468 101 215.81 695.19
Age mt stated 12 628

Total 2 512 558 2 951 392 42 578

/Table 2



-8 -

Table 2

ASBREVIATED TABLE OF MALE MORTALITY FOR CHILE, 1952~-1953

Xy XHrl ' nox lx‘ ndx an : Tx 'ez
D 0,12796 100 GO0 12 796 90 518 5 295 092 52.95
1 0.02182 - B7 204 1 903 86 081 5 204 574 59.68
2 0.00945 85 301 BOS 84 874 5 118 493 €0.01
3 0.004s52 84 495 ° 382 B4 295 5033 619 59.57
4 0.00208 84 113 259 83 978 4 949 323 58.84
5~ 9 0.009%50 83 as4 830 417 085 4 865 345 68,02
10-14 0.00871 83 024 723 413 143 4 448 260 53,58
18-19 0.01460 82 301 1 202 408 846 4 035 117 49,03
20-24 -0.02981 81 099 1 607 401 750 3626 273 44,7
25-29 0.02349 79 492 1 867 392 053 3 224 523 40.56
30-34 0.Cze12 77 625 . 2 13 382 582 2 83l 470 36,48
35-39 0.03a92 75 442 2 830 370986 2 a8 488 32,46
40~44 0.04502 72 808 3273 355 304 2 077 502 28,53
45-49 0.05276 £ 530 4 185 337605 1 721198 24.75
50-54 0.07539 65 375 5150 314 545 1382 393 21.16
55-59 '~ 0,10901 60 185 6 561 285 261 1 088 848 17.76
60-64 0.15156 53 624 8 127 248 532 783 587 14.61
65-69 0.21433 45 487 9 774 203 625 535 055 11.76
0-74 0.28526 35 723 10 680 182 019 331 430 9.28
75-79 0.40774 25 033 10 207 99 078 173 411 7.17
80-84 - 0.53871 la 826 7987 52 922 80 333  5.42
8s5-89 0.68264 6 839 4 569 21 117 27 411 4.01
90-94 0.81926 2170 1 978 5 489 6 294 2,90
95-99 . © 0.91963 352 360 759.. 805 2,05
32 46 a6 1.4

100 and gver ' --1.00000 32

Source: Tacla 0. and Pujol J.M., op, cit.

JMORTALTTY (6)



| .
MORTALITY (8)

DETERMINATION OF THE MORTALITY RATE IN A COUNTRY EXCLUSIVELY
ON THE BASIS OF CENSUS DATA: {a) NUMBER OF SURVIVING CHILDREN
AND LIVE BIRTHS, BY AGE OF WOMEN; (b) POPULATICN BORN IN THE
COUNTRY CLASSIFIED BY SEX AND AGE IN TWO SUCCESSIVE CENSUSES

C. Arretx

Baclc <ground

In many Latin American countries the data obtained from the
continucus registers of births and deaths suffer from errors of omission
and comploteness which 1imit their use in determining rates of fertility
and mortality. Verious methods adoﬁted to overcome these gaps in vital
statistics are based on the use of population census data. Thay
irclude the methods proposed hy Professor Mortara l/, who carried out
& study of the demngreophic situation in Brazil, where there are no
vital records at a national lewvel.

Other methods 2/ 3/ devised since and used in some countries of
the region have shown premising results. A method introduced by
Professor W. Brass g/ for determining the mortality rate by means of a
life table preparsd exclusively with census data is describzsd below,
It enables youth mortality (urnder 20 and over 15 years of age) to be
shown segparately from adult mortality.

4/ United Nations, Methods of Using Census Statistics for the
Caleulation of Life Tables and Other Cemagraphic Measurss,
(sT/s0A/Series A/7)}, by Giorgio Mortara.

2/ United Nations, Manual IV, Methods of Estimated Basic Demographic
Measures from Incomplete Data, (ST/SCA/Series A/42), by Ansley Coale
and Paul Demeny.

3/  William Brass, The Demography of Tropical Africa (Princeton
University Press, 1968). -

/1. Determination



1, Determinat&nn‘ of youth mortality

Use of data on live births znd bhildren surviving at the date of
the census, according to the age of the women,

(e) Ineoreticel considerations
If the follewing factors are known:

(i) the mortelity rate to which a population is subjected, i.e.,
the probability that a recently born person will die before reaching
age xt g(x); and

(i1) the fertility rate according to the ages of the women: f(x)
it is possible to calcutete the average number of children born alive
to women of any age: HT, and the number still living: HS (or dead:HD).
It has been found that the ratio of HS to HT depends essentially on
the mortality rate anc is not too affected by changes in fertility.

By combining different mortelity and fertility rates a table of
HS/HT ratios can be celculated, which cover a wide range of possible
cases. The mortality rate of a country can be sstimated on the basis of
a comparison between the values observed in a census and thoss contained
in prepared thgoretical tables. For example, these types of estimates
have been prepared on the basis of the results of the experimental
census in Costa Rica j/.

The method divised by ProFessur W. Brass goes further, being
used to determine the prebability of death for persons of given age.
The HS/HT ratios, which are called Di' i being the order of the age
group i=1,2...10 {15-19 to 60-64 years), are converted into probability
of death ages 0 and x : g(x)}. This conversion is based on an empirical
verification of the similarity between the proportions D, and the
a(x) values at exact ages. The follawing table shows the prabability
of death which corresponds to Di at given ages.

Through the use of multipliers, whose preparation need not bs
explained here, which are spplied to D,, astimatss are obtaired for Q[X]-
The results are highly satisfactory, pérticularly for the prabability of
death of persons under 15 years of age (women, undar QS) Estimated
mortality o{x} relates to both sexes.

1/  Experimental Census of Costa Rica, CELADE Series A/108.

/Age group



Age group

of women D, = q{x)
1519 b, = a{1)
20~24 b, = a(2)
25-29 o, = af3)
30-34 b, = als)
35-39 o, =  af0)
a0-44 'fD‘S = q)
45-49 0, = q({20)
50--54 g = a(25)
55-59 by, = g{ao0)
60-54 Dyg = g{35)

(b) Practicel use %/

ilsing the data on surviving children and live births gathered in
the Erazil 1940 and 1950 censuses and foliowing the methodology suggested
by Professor Brass, the following results wers obtained [see table 1).

With the above results it is possible to obtain other functions
from a 1life table for ages under 20 years. They include that relating
to static population, or the number of years lived between x and »x4n @

L » which is used in determining adult mortality in accordance with

above-mentioned procedure.

Since the probability of death obtained: g(x) — or its complement
1(x) - relates to both sexes, it is necessary to establish a hypothesis
on the mortelity differentiel by sex, on the bhasis of what is observed
in available life tables. Once this is done and the probability of death
1(x) is obtained by sex, it is possible to calculate gk, through the
usual methods.

3/ Arretx, C., "Revisién de las estimaciones de mortalidad intercensal
utilizando nuevos procedimientos"(CELADE, in course of'preparation).

/Table 1
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Table 1
BRAZIL: ESTIMATED PROBADILITY OF DEATH ofx) 2ASED ON HS/HT RATIOS,

1040 AND 1950
SIS e
Age at ' \ Survivors at
which HS/HT - D {Multipliers Probabillti]of death exact age x
Age : the pmb— i i q 1 (x]
of of death 3 -
women - is esti=- 1940 1950 1940 1950 1940 1950 1940 1950 -
mated '
15-19 1 0,1523% 0,146878 ‘1.083 1,028 0,16504 0,18529 83 496 84 471
20--24 2 - 0,18488 0,16655 1,061 1.050 0.15616 0,17488 80 384 82 512
25-29 3 0.20828 - 0,18551 1,022 1,016 0.21286 0,18848 78 714 81 152
30-34 5 0.,22537 0,20446 1,035 1,048 0.23348 D.,21427 76 652 78 573:
35-39 10 0.24505 0,22473 1,045 1.056 0,25608 0,23731 74 392 76 269
4044 15 0.27057 0,24472 1,027 1,038 0,277868 0.25402 72 212 74 5398
4543 20 0.28002 0,26247 1,027 1,041 0,29785 0.27323 70 215 72 676
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In this case the follewing results wers obtained for 1950:

an Both sexes " Male Female
SLD 415 395 412 052 418 906
5L5 387 105 382 865 391 575

2. Determination of adult mortality an the basls of
inter-canusal survival ratics

(a} TIheoretical considerations

There are several methods of determining mortality rates on the
basis of inter-censel survival ratios. Among the Best known are those
devised by Mortara 1/, Coale and Dereny 2/ and Brass 3/, The Brass
methot is described here as it offers some advantages over the others.
It may be summarized in the following points:

Inter—-censal survival ratios are established - say, for five-ysar
ege groups -« and are valid for a period of 10 years @ npX .

b

The remaining anre calculated on the basis of _L_ and qLS - obtained
as indicated in poift™1 = and the inter-censal survival ratios:

L p = =
50 50 5L1U SLS 5P5 5L15

P = ' =
5L1D 5 10 5Fé0 5L15 5p15 5L25

AR IRP IR AR ERNER AR us NS ARRRARN SRR ASEBUNREY

1/ United Nations, Methods of Using Census Statistics for the

Calculation of Life Tables and Ot o) hic Meg '
(s1/50n/Series A/7), by Giorgio Mortara.

2/  United Nations, Manual IV. Methods of Estimated Basic Demographic

mw
Measures from Incomplete Deta., (ST/S0A/Series A/42), by Ansley Coale

and Paul Demeny.

3/  Willism Brass, Jhe Demography of Tropical Africa (Princeton

University Press, 1968).

/It is



It is assumed that one-fifth of each L>< value is egual to an
1(x) value for & given intermediate age in ?he ages determining the
interval considered, for example:

= 12,
1/5 g g = 1(z), while z = 12.5

After obtaining the 1(x) sequence of values, which are called
observed values, they‘age compared with other values taken from a chosen
standard life table: 1 (x). This is done not by comparing the 1{x)
values directly, but those resulting from a canversion. The canversion

used is defined as follows: logit (3-1(x}) = 1/2 1o 1-1{x
2 git (1-1(x)) g, __I%:%

The converted values, logit (1-1(x)}), from tha observed léx)
values are adjusted by means of a liner ratio to the logit (1-1(x)),
from the standard table. The adjusted 1(x) veluss observed are
thus defined.

(b) Practicel uss

With the data on native-born population, by sex and age group, in
the Brazil 1940 and 1950 censuses, and following the methodology tdescribed
in the previous section, it was possible to determine the mortality rate
for persons over 10 years of ege; that for persons under 10 was obtained
as explained in point 1. The results obtained - a summarized life tabls -
are shown in table 2. o : '

/Table 2
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Table 2
BRAZIL: SUMMARIZED LIFE TABLE FOR THE MALE FOPULATION, 1940 AND 1950

Age o

x N 1x ndx nqx an TX ax

0 1 1 D00 148 0,148 90 064 4 214 615 42,18

1 1 852 a1 0,048 g2 781 4 124 531 48,41

2 3 611 3z 0,039 238 500 4 D41 750 49.84

5 5 779 18 0,031 385 000 3 803 250 48.82
10 5 761 16 0.021 376 500 3 418 250 44,92
15 5 745 24 0,032 366 500 3 041 750  40.83
20 5 721 a3 0.048 a52 250 2 675 250 37.10
25 5 6588 32 0.047 336 000 2 323 000 33,76
30 5 656 34 0,052 319 500 1987 000 230.29
a5 5 622 a1 0.066 200 75C 1 867 500 26,81
a0 5 551, 49 0,084 278 250 1 365 750 23,52
a5 5 532 58 0.109 251 500 1 088 500 20,46
50 5 a7a 65 0.137 220 750 837 000 17.66
55 5 409 72 0,176 186 500 616 250 15.07
60 5 a7 76 0.226 145 500 . 429 750 12,75
65 5 261 67 0257 113 750 280 250 10,7
70 5 194 78 0.402 77 500 166 500 8,58
75 5 116 56 0.483 44 000 89 000 7,67
80 oo

60 60 1,000 45 000 45 0Do 7450

JMIGRATION (7)



MIGRATION (7)

SOME DIFFERENTIAL CHARACTERISTIGS QF MIGRANTS
Jo Vidal
General features

A knowledge of population movements within the natiomzl territeory
is very important, both from the strictly demographic point of visw, that
is, as & component of changes in the population {size composition) at
points of entry and departure, and bacause of the practical usefulness of
information on various aspects of economic and social planrding, problems
relating to the process of urbanization, etc,

The population census is currently the most impartant, if not the
only available, sourcs of information in this field, which points up the
need to make good uss of census results,

Various typss of guestions have been included in population cansuses
with a view to irnvestigating internsl migretions, for instance, place of
birtn, previous residence, with indication of the date of arrival in the
place of enumesraticn, or residence at an astablished dats prior to the
census, ‘usually five years previous.

Moreover, withaut including spacific questions, it is also possible to
use the results of the censuses to obtain an estimate of migration. For
this purpose-it is necessary to have -information from two or more censuses .
about the sex and age distribution of the population, either for the
entire country or for one or more of the major or intermediate civil
divisions,

Information used

In ths example given below, use is made of the results of the census
conducted in Guatemala in 1964, which included a question on the place of
previous residence of the population and the ysar of arrival of migrants,
In particular, ths following three aspects are analysed: (a} Percentags
of migrants by area; (b) Date of occurrence of migratory movements;

{c) Sex composition; and (d) Literecy. In (b), (c) and {d) a distinction

is also mads between areas, that is, the capitel, other urban localities and
rurel areas, The tabulaticns used come from a sample of the above~mentioned
tensus, and were calculated in CELADE,

/(2) Percentege
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(a) Percentage of migrants in the totai populstion, by areas. Tabls 1
was prepared on the basis of the tabulation which presents migrants . (defined

by place of previous residence) by type of movement, that is, whether they
migrate within the major civil divisions or bsiween such divisions, and
by ares, .

Teble 1

BUATEMALA: MIGRANTS BY PLACE OF PREVIOUS RESIDENCE,
AREA AMD TYPE OF MOVEMENT

Tyoe of movement

Area Percertage W%thln e betueen major Total
of migrents ~"AJor CIVIl 000 igions o (O

divisian i ' migrants

(per cent) (per cent)

Capital 35,0 16,1 83.9 100,0
Uthe!‘ !.f'—:'tﬂn 1006111::2.95 21 ul 39 .2 60 58 100 .0
Rural 16.3 45,.8 54.2 , 100.0
Total ' 19,8 372 62,8 1000

Sgurce: CELADE, Operacidn Musstras de Censos (OMLECE). Unpublished tabulations,

From this table it can be seen that migrants account for roughly
20 per cent of the total population: 35 per cent in the capital, 21 per
cent in other urban localitiss and only 16 per cent in rural areas, The
same table also shows significant differences in the type of migration
prevalent in each area, Indeed, of the total migrants registered in the
capital, nearly 84 per cent came from other major civil divisiomns and the
remaining 16 per cent from intermediate divisions of the same major divisieon
in which the capital is locatsd.

In the rural area, on the other hand, only about 54 per cent of migrants
originated in other major civil divisions, the remainder being migrants
within the same division., Between these two extremes there is the proportion
of migremts in urban areas, excluding the capital, 63 per cent of whom
- originated in other major civil divisions,

/(b) Date



{b) Date of migration, Table 2 was prepared on the basis of the
tabulation which includes the time of arrival in the placs of enumeration,
as well as the type of migration. The figures in the table show that there
are differences with respect to the time of arrival in the areas of destination
between those migrants who have moved into the major civil divisions and
those who have moved within those divisions, It can ba seen, for instancs,
that the register of migraetion to the capital goes back longer than
migration to the other areas considered in this anslysis,

There is a certain similarity between the times of arrival of the
migrant pnpqlation in urban and rural‘aréas,fGSpecially in the case of
migration within the major civil divisions {ss& teable 2).

It should bs  noted that, owing to the enumeration procedure, the
figures cover only net surviving migrants, at the moment of holding the
census. Surviving in the sense that they are alive at ths time of tha
census, and net in the sense that they have not smigreted after their
arrival, es is obvious,

: LE}‘~CGWEGa tign by sex. As migretions differ according to sex, &li
tabulations on the matter should be prepered separately for the male and
femeic sexess On the basis of the tabulations from the sample, of the
Guatemala census, mentioned above, the percertage of males among migrants
has bsen calculated according to area and type of movement. The figures
are contained in table 3,

In the .case of the capital and the remaining urban localities, the
proportion of males (number of men far every 100 women) is significantly
lowsr than the percentage obssrved in the non-migrant population of the
raspective arsas, In the case of rural arecas, it is seen that there is a
greater predominance of men, conmpared with the non-migrant population of
rural arsas,

A comparison of tha indices of male migrants within the major civil
tivisions and -betwsen those divisions shows that, hers too, there are
significant differences., In the urban area, excluding the capital, and
in ths rurel area, the indices of male migrants within the respective major
civil divisions are higher than the indices for migrants between those
divisionse On the other hand, in the case of the capital, the index is
lower for migrants bestween major civil divisions, which is in consorance

with the generally observed fact that major cities attract more men than
womsng . ‘

JTable 2
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Table_E

GUATEMALA: PERCENTAGE DISTRIBUTION OF MIGRANTS BY UURATION OF RESIDENCE, AREA AND TYPE OF
MOVEMENT, 1964 (MIGRANTS REGISTERED AT POINT OF ENTRY)

Duration of Capital Cther urban Aural
r?ji:i:‘):e Within the  Between Within the Between Within the Betwesn
MCD - MCDs MCD MCDs M MCDs
Under 1 year 4,3 7.4 12.1 16,4 12,2 16.0
1-4 18.4 21.9 27.3 - 29.3 29,7 33.2
5-9 18.4 20,9 17,9 17.8 8.3 20,6
10 or more - 52,0 49,8 42,7 36.4 - 39.8  _ 30.2
Total migrants 100,0 100,0 100.0 100.0 100.0 100.0

Sources CELADE, Operacidn Muestras de Censos (OMUECE}. Unpublished tabulations,
Note: MCO = Major Civil Division |
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Table 3

GUATEMALA: INDEX OF WALES IN THE MIGRANT AND NON~MIGRANT
POPULATION, BY TYPE OF MOVEMENT AND AREA, 1564

Indices of male population

prea : . . Migf'ants
N o
or-migrants 1ot Within the  Between
MCD MCDs
Capital 93.4 74,1 “ 75.7 73.8
Other urban 96.3 88,0 84,0 © 9043
Rural 103,7 112,8 103.0 121.4
Total 100,1. 96.6 95,4 97.3

Source: Same as for teble 2.

(¢) Literscy, This charecteristic of the migrant population in
comparison with the total population can be studied on the basis of the
tabulation which cross-classfies the condition, ares and literacy of tha
migrant, Table 4, which will be found below, was prepared for this purpose.

It will be seen that there are differences betwesen the migrant
population and the total population in the areas considered, The degree
of illiteracy in the migrant population is generally less than that recarded
for the total population of the respective area. The exception is
Buatemala City (the capital), whers the level of illiteracy among migrents
is slightly higher than for the total population,

t

[Table 4
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Teble 4

GUATEMALA: PERCENTAGE OF {ITERATES AND ILLITERATES IN THE TOTAL POPULATION
AND IN THE MIGRANT POPULATION WITH LESS THAN FOUR YEARS?
RESIDENCE IN THE PLACE OF ENUMERATION, 1964

Percentage of literates

Percentage of illiterates

Are i ' i ith
8 Total Migrants with Total Migrants wit i.ess
bopulat"on less than 4 ppulation than 4 years
* years? residence P ) residence
Capital 82.8 8.2 17,2 21.8
Other urkan 55.2 71.8 44.8 2842
Rural 23,8 33.4 V642 £6.6
Total 38,9 53,1 61.1 45,9

Sourcet - Same as for table 2,

JMIGRATION (8)
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ESTIMATE OF INTERNAL MIGRATION ON THE BASIS OF CENSUS INFORMATION,
USE F TABULATION OF POPULATICON BY SEX AND AGE AND BY PLACE OF
i BIRTH AND PLACE WHERE ENUMERATED -

Co Arretx

The 1540 and 1950 censuses in Brazil included tabulations on the
native~born and non~native born population by sex and age groups, classified
by state of birth and state of censys enumeration., These data can be
used to estimate inter-state (or interregional) migration during the
period between the gensuses, It should be noted that the migration measured
was  that between the place (state] of birth and the place (state) of
enumeration; any migrstion ‘that might have oceurred in the interim was
not measured,

i

1, Theorctical considaratinqg

On th2 basis of ths census data the population of a certain state,
say state X, can be classified inte the following non~inclusive categories:
() Persons born in X and present in it at the time of the census,
referred to as Native=horn Normmigrants: N, slthough this term is not
quite precise since there may have been out- and immigraticns that do
not show up in the census data,

(b} Persons born in X but present in another state at the time of
the census, referred to as Qut-migrants: E.

(c] Persons born in foreign countries and present in X at the time

of the census, rsferred to as Foreign-born inmigrants: IE,

(d) Persons born in other states but present in X at the time of the
census, referred to as Native~born irmigrants: IN,

International migration by persons born in state X to or from
foreign countries is taken to be of little significance, and is therefore
given .a zero value for the entire intercensal period,

/The evolution



The evolution of the above categories shows the size and structure
of the population in state X, It is useful, therefore, to lock at the _
changes in sach of these categories during the intercensal period 15940-1950,
on the basis of which reasonable hypotheses can be develcped regarding the
future trend in each category for use in the preparation of population
projections at the state leswvel.

In order to measure changes in each category, it is necessary to
establish the level of mortality and fertility affecting them throughout
the intercensal period, For practical purposes, it will be assumed that
mortality and fertility levels among persons born in state X do not vary
depending on whether they are migrants or non-migrants, This assumption
may be roughly correct as regards mortality, but the same is not the case
with fertility, Certain studiss of fertility ;/ and internal migration g/
indicate that there is a difference in the fertility of the migrant and
non-migrant population (the former being less), Given, however, the poor
quality of the data available and the lack of criteria for establishing
differences in fertility in the various categories, it would seem reasonable
to adeopt a single fertility lewvel for esach of the population categories
in state X,

Assuming?

(i) that the 1940 and 1950 censuses are comparable as regards coverage,
declarations of age and declarations of place of birth; and

(ii) that mortality amd fertility levels were as estimated for the
population as a whole,

An estimate may be made of the survivors in 1950 of the 1940 population
and of those born in the period 1940-1950 for sach of the population
- categories. The number of survivors thus estimated can then be compared
with the population actuwally enumerated in the 1950 census.

If assumptions (i) and (ii) are correct, and if increases and decreases
in the population in each category are the result only of births and
deaths, the estimates and the census figures faor each category should be

1/  Tabah L,, Samuel R,, "Resultados preliminares de una encuesta de

fecundidad v de actitudes relativas a la formacién de le familia en
Santiago de Chile® (CELADE, Series A, N° 26, 1960).

g/ CELADE, “Encuesta sobre migraciones en_el Gran Santiago: Informe

General”, first part (CELADE, Series A, N° 15, 1962).

[the same.



the same, If they are not, and taking the ébolva' assumptions as valid,
the differences must be attrlbuted to increases or decreases hrought
about by migratory mouements in each category.

The above can be expressed symbolically, excluding the sex and age
variables for purposes of simplicity, as follows;

let NZ be the native-born non-migrant population of state X in year z

E  the out-migrants of X in year z
IEZ the chign-bnf*n irmigrants in X in year z
IN  the native-born (Brazilian) irmigrants in X in year z
P the survivorship function for the period 1940-1950 showing, on
the basis of the initial pcpulation, the number of survivors '
ten years on, .
The following relationship can then be established:
(1) NC L pa {NSD)
the second term of which, within brackets, is an _estimate of the survivors
- in 1950 of rative-born nonemigrants of X, calculated on the basis of the
native-born migrants of X erumerated in the 1940 census, Comparing this
estimate with the number on native-born non-migrants of X actually erumerated
in 1950 = N°° without brackets — there are three possibilities:
(1) v = ()
(11) ~° > (9 | ‘ ‘
(111) N° = (°)

Taking the assumptions given above as valid, these possibilities.can
be Interpreted as follows,

If (i) is the case, it means that native~born persons 61’ X migrated
aut in the pericd 1940-1950, i.s., part of the non-migrants of state X in
1940 left X in the period 1940-1950. '

/If (1i)



If (ii) is the case, there was an inmigretion of native-born of
state X (returns), i.e., persons born in state X but outside the state
in 1940 returned to X during the period,

If (iii) is the case, then théfe? were na migratory movements by
native=born non-migrants of state X,

Similarly, the following relations can be established with three
possibilities in each caset

) 2, r.

50 50
ez ()
if = indicates, out-migration of native-born of X between 1940

and 1950

if «Z indicates inmigration of native-born of X (return migration)
over period T

if = indicates no migratory movements by native—born non-migrants
of X ovar period :

@ =% e= (&Y
Xz (£Y)
if 7> indicates inmigration of foreign=born in 1940-1950
if « indicates out-migration of Foreign;-born present in X in 1940

if = indicates no migratory movements by foreign=born enumerated
in X in 1940

@) ", e (@)
Inmz (INSU)
if > indicates irmigretion of Brazilians from other states
during 19401950
if « indicates out-migration of Brazilians present in X in 1940

if = indicates no migratory movements by Brazilian inmigrants
present in X in 1940,

/The net



The net balance of migration, i.,e., the differences between the
immigrant native- and foreign-born population and the out~migrent native=
and forelgn-born population can bhe established as follows:

S=IN+TE « E

On the basis of the above relaticnships two alternative figures can
be obtairned for the volume of native-born out-migrahts of state X, one
from relationship (1) and the other from (2). If the census information
data were correct and error-free, and if mortality end fertility experienced
by each population category were at ths levsl assumed, both figures should
be the same, If they are not, then the difference implies that one or
both of the assumptions adopted is incorrect. The differences obtained
in the present case, as will be seen bslow, are insignificant and can be
attributed to census errors rether than to any failing in the assumptions
adopted,

2« Practical licatioqf

The above procedure was used to estimate the future population of
some states in Brazil )/ 2/. The present paper gives the estimate of internael
migration by the male population during the period 19401950 in the state
of Minas Berais,

Table 1 shows the results of epplying each of the four relationships
mentionad above and gives an estimate of the net balance of migratory
movements,

C. Afretx, "Minas Gerais: Provecciones de la poblaciSn 1950-1950",
provisional report (CELADE S/519/59).

2/  ©. Arretx, "Brasil: Estimacién de la Eoblac:l.dn de Sab Paulo para 1960"
. (cevLapE c/47), _ ,

L
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Table 1

ESTIMATED MIGRATORY MOVEMENTS BETWEEN 1540 AND 1950 IN THE
STATE OF MINAS GERAIS. EFFECT CALCULATED AS OF 1950

(Male population)

_Inmigration Net balance

Age in Gut—zigration Foreing--born
1950 relationsn;hip Nativew-born (3)+(e}(2) (3)}+{a)-(2)
, () ) G} ()
0~ 5 83 905 2/ 83 905 169 15 246 =58 490 =58 480
10 ~ 19 93 502 62897 173 8 046  -65 283 74 678
20 - 29 101 206 100 888 a4a4 5 309 ~95- 453 f95 135
30 - 39 52 148 43 031 ﬂ14 1 522 ~57 212 41 D595
40 - 49 & 0G4 25 497 =112 409 -5 605 ~26 018
50 - 59 21 as2 2593 -623 -1910 -24 015 ~10 125
80 - 69 7 4 (88 4 037 <389 -1 131 -5 608 f5'557
70 and over 500 2 131 -293 -269 -1 062 -2 693
Total 349 515 997 -27 26404 -323728  -320 792

a2/ Corresponds to estimates obtained from relationship (2. In this case,
relationship (1} is not applicable,

JINTERNATIONAL MIBRATION (9)



INTERNATTONAL MIGRATION (9)

ANALYSTS OF THE AVERAGE AGES OF MIGRANTS OBTAINED FROM THE TARULATION
ON FOREILN-BORN POPULATION BY SEX AND AGE GROUFS

Julio Morales

Tt is the practice in censuses generamlly to make an investigation
aof the country or region of birth of foreign-born persons; this, with
certain limitations, allows an epproach to bz mads to the .study of
intermational migration,

This information both gives the volums of movements of persons
comi.ng from different countries in recent times, and also, nsiny eppropriate
tabulations, their main sconamic, educational and demogrephic characteristics
and the place where they are present or resident at the time of the census,
When these tabulations are analysed, however, it should always be borne
in mind that the population registered is made up of the ¥survivors®
(in the literel sense of the term and in the sanse cof the remnant of non-
re—~emigrants) at the time of the census of eariler immigrants, with the
characteristics acquired between then and now, This, thus prevents a
direct comparison of tirls information with the data ¥rom the contimuing
statistics of the movement of persons between countries, '

Other useful veriables for the study of international migration
which can be investigated usirg the population census are:

() Year of arrival in the country;
(b) Original place of settlement}

(¢} Place of residence at the time of ths census {by which
transients can be included), and

(d) Place of residence at a fixed time previous to the census
(3 years previously, for exampls).

The last two points ere also of great interest for the study of
internal migration, ‘

[Aralysis of
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Analysis of the average age of migrants

It is common practice for countries to publish information on their
foreign-born population, classified by sex and agas groups. With these
data, the average age for each sex can be calculated; in a first phasse,
this is a useful index for estimating the length of stay of immigrants
from abroads '

The date published in the 1960 Populaticn Census of Argentina can
be used to calculate the averagzs ages of different groups of the mative
population as can be seen in table 1. '

Starting from the basis that the age structuresat the time of migration
have not changed to any great degree with the course of time, even when the
intensity of wmigratory movements has undergone noticeable changes, and that
among the native population of different origins thera is no reason for
outstanding structural differences it can be concluded that the great
differences in the average ages of different groups of the native population
saen in table 1 correspond to the different lengths of time since the main
immigration flows from the different countriss or regions tcok placs.

For example, taking the fact that migration from Europe experienced a
last upsurge in the years following the Second World War, and that between
1530 and 1945 approximately overseas migration was practically at a standstill,
the adwanced aversge age of European-born immigrants (54,5 years) can
easily bg understood, A similar situation can be found with repard to
Uruguayan~born immigrants and in part Brazilian-born immigrants (53.8 and
46,5 years respectively on average}. At the other end of the scale are
the Bolivian-born immigrants (29.0 years), whose low average age is to be
explained by the very recent inflow of Bolivian labourers to the Argentinian
provirces of Jujuy and Salta, for the main part. Chilearn=born and
Paraguayan=born immigrants also have a low age average (32.0 and 33,3 years
respectively), which suggests at least that the intense migratory flows from
these countries over the last few years have besn maintained,

The appreciable difference in age between those born in Argentinian
territory and the foreign-born population should be emphasized, There are
differences of almost 30 years, this being determined to 2 large extent
by the density of the population of European origin, But even between the
population bhorn in Bolivia and the native Argentinian population there is
an age gap of over five years, the Bolivians being the older, which goes
to show that very young contingents are rare in any international migratory
process,

[/Table 1



Table i

ARGENTINA: AVERAGE AGES (YEARS) OF NATIVE, FOPULATION BY ORIGIN AND SEX

Country or re=gion Average ages
of birth Bath Males Females  Differences betwsen
sexes malegs and females

Total 220 28 221

Argentina 23,8 + 23,3 - 24.3 Twll0
Total foreign ‘ 7
countries. - SLg . 823 Sl +0.9

Europe 54,6 55,0 © 54,1 - 40,9

Bolivia 29,0 29,2 28.8 = 40.4

Brazil ' 46.5 47,1 45,9 ‘ +1.2

Chile ' 32,0 22.6 30.8 +1:8

Paraguay . 33.3 33,7 32.8 +1.9

Uruguay 53.8 53.1

54.5 "“'1'5

Sourca: The native population of border countries present in the Répubiic of
Argentina, according to the 1560 population census, Julio Morales.
Series A, N° 113, Septemhﬁr 1971

/It is



It is interesting to note that quite regularly among the foreign-born
population —~ with the sole exception of thase born in Uruguay - the average
age of the males is higher than that of the females of the same origin.
Although the differences are not great, their regular appearance requires
some sort of explanation, It could well be due, in part at least, to the
immigration of married couples where the age of the man is normally greater
than that of the women, In boom immigration periods, it could egually be
duz to the presence of male advance guards as the migratory process becomes
more intensa. The fall in the migratory flows, however, as-in the case
af Uruguay, certainly involves a drop in the number of migrants of both
sexgs; the higher mortality rate for men, however, especially of advanced
ege, and the possible return of male migrants who choose to go back to
their country of origin, could in concrete cases produce a greater average
age for female migrants,

This aralysis can be considerably improved if the average ages are
calculated for different geographical areas of the country coverd by the
census; by using the criteria of greater or less attrostion Tor immigrants,
In the case of Argentina, for example, it may h=z observed that the average
gge of immigrants born in the border countries, with the exception of
Bolivia, is noticeably higher in the provinces of less attraction than in
the provinces of greater attraction, including the metropolitan areas of
Buenos Aires, i.e:, the immigrant contingents of the last few years seem
to have tended to concentrate in the provinces of greater attraction, even
Uruguayan migration, which, &s already noted, was in 1960 showing very
little dynamism, :

/SPATIAL DISTRIBUTION
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COMPARTSON OF DIFFERENT DEFINITIONS OF.THE URBAN POPLLATION AND
DISTRIBUFION GF THE URBAN POPULATION BY SIZE OF
- COMPONENT LOCALITIES |

Jo Vidal

GCeneral background

Although for some purposes it is useful to know the total population
of a country, for others it is more useful to‘knnw the territorial
distribution of the population at the same time, ‘

In population censuses it is usual for the information collected
to be tabulated in terms of major, intermediate and even minor administrative
divisions, urban and rural areas, and at times in terms of the distribution
of the population according to the size (number of persons} of the
localities in the country, Tabulations in terms of adninistrative divisions
(especially major and intermediate divisiocns), and urban and rurel areas
normally cover most of the chaiacteristics investigated in the census,

On the other hand, tainilations relating to the populeation in localities
generally take account bnly of the number of persons in each of them

(size groups are formed for the purposes of the tabulation), without adding
other characteristics of ths raspective populations, with the exception of
sex, which is sometimes included. N '

These tabulations, apart from their practical utility for local
administrative needs [estimates of the goods and services required by
different areas, background materigl for economic and social planning,
irnter alia), constitute an important variable for the study of numsrous
demographic aspects which point to differences between some of these areas
as regards such characteristics as fertility, mortality, migration,
distribution by sex, age, etc.

;nformation used

For the example which follows, information has been taken from thoss
tabulatlons which classify population into urban and rural categories, an
the ong hand, and those which present the distribution of population by
size of localities, on the other, The data refer to the last two censuses
conducted in Argentina, Brazil, Colombia and Buatemala, and Mexico,

[The degree



The degree of urbamization in sach of these countries is anslysed,
using as a basls for the analysis the percentage of urban population according
to the census definition and according to a uniform definition (population
in localities of 20,000 inhabitants or more), The distribution of the urban
population among its component localities is also studied, on the basis
of this latter definition,

{a) Degree of urtmiizatinn according to the censal. and uniform
definitions of uyrbmn nooulation., This study can be carried out on the
basis of table 1, which was drawn up in the light of information from
the tabulations mentioned above,

The figures in the table show that the countries included in it
have varying levels of urbanization and that there is an increase in the
respective percentages of urban population in all of them during the
intercensal period studied, whichever definition of urban population is
considered, o

In relative terms, the amount of the increase in the percentage of
urban dwellers is greater in respect of the population of localities of
20,000 inhabitants or more. In the case of Colombia, for instance,
although the percentage of urban dwellers according to the census
definition went up 45 per cent, the increase corresponding to the uniform
definition was 59 per cent, Something similar occurs in the case of
Mexico, where the corresponding increases are 20 and 31 per cent, respectively.
However, it should be noted that in Argentina and Guatemale, the proporticnal
increases in the indexes of urbanization in the intercensal pericd were
practically identical under both definitions (censal and unitorm},

The numerically lower result obtained with the uhiform definition,
as compared with the censal definition, is obviously due to the fact that,
for all the countries included in the table, the latter definition includes
localities of less than 20,000 inhabitants,

/Tablé 1



=0 {4/

e Tge

e

G

Table 1
URBAN AND RURAL POPULATION OF SELECTED LATIN AVERICAN COUNTAIES, ACCORDING TO THE CENSAL DEFINITION
AND THE UNIFORM DEFINITION (LOCALITIES OF 20 0DO INHABITANTS DR MORE), AND DISTRIBUTION
OF THE URBAN POPULATION (UNIFORM DEFINITION) 8Y SIZE OF COMPONENT LOCALITIES

(Percentagss)

— |
Percentage of .. Percentage of Percentage distribution of the urban population (uniform
s urban population - rural population . definition)} by size of localities
) ery q'(':'Jrerls.sil Uniform Censal Uniform Totat 20 coo 50 Ooo 100 000 500 000 1 million
and-. defini- defini~  defini- defini-  urban to. to to to and
yoar tion tion tion tion  popula- 49 999 99 999 499 999 999 593 over
' tion : ' )

L (1) (2  (3) {8)  (9) () (7 - (8) (9) (10)
Argentina , o

1947 62.5 49.1 34,5 50,9 . 100,0 10,7 7.8 21,0 - 60.5

1960 73.8 57,7 ~ 26.2 42,3 100.0 ©11.8 5.0 13,8 10,2 58.4
C6lombia " : : .

1951 36,3 23,0 63,7 77.0 100.0 18.1 0 181 - 39.9 26,9. - =

1964 52.8 36,6 47.2 63.4 100.0 . 10,9 ° WM,0 27,7 = 20,9 . 26.5
Brazil - : | : : _ Lo . .

1950 36,2 20,2 - 63.8 79.6. 100,00 19,1 15.4 19.4 - 4.9 41,2

1960 45,7 28.4 54,3 7r.6 100,00  18.4 14,8 21,3 13.4 .32,
Guatemala ) ' -

1950 25,0 11,2 75.0 88.8 °  100,0 8.9 - 91,1 - -

1964 34,0 15.5 = 66.0 84,5 100.0 13,9 - - 86,1 -
Mexico : . .

1950 42,6 26.4 §57.4 . 73,6 100.0 18,5. 13.6 24,5 - 43,4

1960 50,7 34,7 49,3 - 68,3 . 100,0 16,5 13.3 19.4 . 19.4 3s.8

.‘-Sﬁurces: Census publicaetions and CELADE, Boletfn Demogf‘éfico, M° 9,



(b} Distribution of the urban population {uniform definition)
according to the size of the component localities. When the percentage of
the population resident in localities of 20,000 irhabitants or more is used as
a measure of the urban population, this solves the problem of international
comparability, on the one hand, and it may be considered that this
measurement covers those agglomerations with effectively urban characteristics,
en the other, However, this global figure obviously does not indicate the
size of the agglomerations which compose the universas., Knowledge of this
detail is of value for many practical and analytical purposes. The above-
mentioned table includes the distribution of the urban population in
localities of 20,000 inhabitants or more, by size of the localities, It
is noticed imnadiately that there are significant differences among the
couritries considered. Indeed, it is seen, for instance, that 60 per cent
of the urban population of Argantirm is concenirated in cities of more
than 1 million inhabitants, while in Brazil the Tigure is barely 40 per
cent, which is similar to the result observed in the case of the urban
population of Mexicos In countries like Colombia (1964} only slightly
more than one gquarter of the urban population is resident in localities
of 1 million inhabitants cr more.

Significant differences are also noted in the proportions of the
urban population resident in localities of less than 1 million inhabitants.
In this conmexion, the data contained in the table give a much more complete
picture of the different types of distribution of the urban population than
is obtained from the over-all percentage of urban dwellers, whichever
definition is used.

These figures also give an idea of the trend in this distribution
during the last intercensal period. The most significant aspect inm this
regard seems to be the decline in the relative importance of towns of
1 million inhabitants or more and of towns of 20,000 to 50,000 inhabitants,
to the advantage of intermediate-sized localities., It should be borne in
mind that the changes observed in the interwal betwesen the last two censuses
not only indicate the growth of the towns in the respective categeories,
but also the transition of some of them from ong group to another, owing
to the increase in their population. This point must also be considered
when the evolution of the overell percentage of urban dwellers (under
gither of the two definitions) is examinsd.

/NUPTIALITY (11)
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DETERMINING LEVELS OF NUPTIALITY ON THE - BASIS OF CENSUS INFURMATION,
USE OF TABLLATION ON POPULATION-BY MARITAL STATUB ~SEX AND AGE

C. Arretx

Eackground

It is nscessary to study the level and structure of nuptiality in
a country as these are related to other variables of an econamic,
demographic and social character, It is known, for example, that the
rate of participation by women in ecoromic activities is clasely related
to their marital status; that the pattern of nuptiality - level and '
structure by age =~ is one of the factors that influsnce Fertility, that
the internal migration is not the same as interraticnal migration in
terms of marital status; etc. Consequently population censuses in general
collect data on the composition of the pcpulation by marltal (or conjugal)
status,

In its broadest sense, the concept of nuptiality implies a change
from the status of single person to that of a ncn-51gg;e per&cn, and the
nuptiality tables are usually based on this cnncept.

~ Biven that in several tatih Americaen countries the freguency of
consensual (or de facto) unions is high = and differs in each age group =
and that the level of nuptiality is on the increase -~ the percentege of
urmarried persons in each age group is decreasing over time - estimates
of nuptielity cennot be based on currﬂnt‘marriége statistics or on the
results of a single census, The former do not record ‘consensual unions,
while the latter do not show the changes occurrlng over time thus making
it necessary to assume the level of nuptiality as constant (the method
proposed by Professor Mortara uses data from one census only and hence
assumes that nuptiality is constant over time 1/),

&/ G. Mortara, M&todos relativos al uso de las estadfsticas censales
{sT/s0A, Series A, N° 7) chapter II.

Jintercensal nuptiality



Intercensal nuptiality can be estimated on the basis of data on the
distribution of the population by marital status, sex and age collected in
two successive censuses, This estimate takes account of the consensual
unions recorded in the censuses -~ which under the concept of nuptiality
employed are considered as comprising nom~single persons - and also of
the changes in the level and structure of nuptiality in the intercensal
period,

1, Thearetical considerations

On the basis of the data collected on the marital status of the
population in two successive cenéuses, say in years Z and Z+10, the
following procedure can be used to estimate age~specific nuptiality
rates, taking female nuptiality as the example. :

Assuming that:

{a) The population has been closed, ie.2e, without migratory movements,
in the intercersal period {or if there has been migration, the
migrant population does not differ as regards nuptiality = which
is certainly. not the case]

(b} Mortality is a variaale independent of the marital status of
the population;

(¢) Changes from single to non-single status occur between the ege
of 15 and 50, which is fairly close to the actual case with
women; and

(¢) Such changes occurred uniformly throughout the period;

it can be established that the difference between the number of single
persons in the same cohort at two given times - the two censuses -
represents the number of women who changed their status from single to
non=single. In other words, the difference represents, under the
definition used of nuptiality, the intercensal nuptiality of the cohort.
Annual nuptiality can be msasured by dividing this difference by the length
of time lived, during the period Z to Z+10, within the period in which

the change from single to non-single can occur, i.e,, betwsen 15 and 50,
This can be expressed symbolically as follows:

z
JLet s,



et si be the proportion of single women of age x in census z

si+10 the proportion of single.women of age X in cansus 2410 -1t
n  the lsngth of time lived in the age group 15-50 during the
intercensal period z to z+10
2 ' (Z+10
x »+10
C =
n " n X 6 (Y)

This represents an agerage annual rate of nuptiality for the sge group
between x and x+1 (n x), or also an instantaneous annual nuptiality rate
at an age between x and x+n, say yi af(y}.

It is necessary to determine the lemgth of time spent at risk by
each cohort of women in the period between z and z+10, and also the age (y)
to which anrual rnuptiality may refer,

Folloewing a procedure similar to that described in relation to annual
rates of intercensal Fertility, o can be datermined with the following
resultss

(1) Women that in z+10 were sged 25, 30, .es, 50, were aged 15, 20,400y
a0, respectively, Conseguently, all of them were sxposed to a change of
status from sirngle to non=single over 10 years, In this case, rn=l0,

{1i) Women of age 20 in year z+10 were 10 years old in z, and were
hence at risk for only five yegars, assuming that the changes in status begin
at age 15. Thus n=S5,

(iii) Women of age 15 in z+10 were not at risk during the intercensal
period, and therefore neQ,- - - .

A similar process can be used to determine the 1angth of exposure
of women aged 45 in Ze

As will be seen beluw, the ages to which the annual rates thus
calculated correspond were determined in an approximate manner, using an
arithmetical mean for the initial and final age of each cohort, For example,
the rate determined on the basis of the proportion of single women that
were 15 in z and 25 in 2+10 was assigned to sge 20 (y=20). This is a
simplified and probably erroneous way of solving the problem of assigning
ages, since nuptiality by age does not follow a linear progression as is

/the assumption
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the assumption when calculating mean figures, It would have been very .
useful to have detailed data by age, so that ages could have been assigned
with greater accuracy,

A synthetic index of these rates, i.e., a general nuptiality rate,
can be obtained by wieghting the sum of the rates by the time each cohort
has been exposed to risk during the intercensal period.

For practical purposes, it is useful teo have annual nuptiality rates
for the most commonly used five~year age groups (1519, 20-24, ..., 45-49),
One way of calculating these is to interpolate the rates calculaeted for
age y, either by using analytical procedures or graphically. In the
illustrations given below, the interpolation has been effected by means
of a graph, meinly owing to the poor quality of the data and the type of
tabulaetion {by age groups) available, The annual nuptiality rates were
plotted on the ordinate axis and the ages (y) chasen on the abscissa, The
points were then joined with & smooth curve meking it possible to read
ordinates at the mean point of the standard five-year age groups, In the
examples shown, the corresponding histograms have been drawn in as well as
the curves,

2a Fractical ggglicatimn

With the help of the procedure outlined above, annual nuptiality rates
have been determined for the Latin American countries that had sufficient
data from two successive censuses, The results for Chile and Panama are
shown below and are compared with the annual nuptislity rates estimated
on the basis of annual marriage registers (see table 1 and figures I and I1).

In comparing the rates estimated on the basis of data from the two
sources it should be borne in mind that the sources are not strictly
comparable, The estimates based on census data cover nuptiality only
among Single women and do not include second marriages, The marriage
statistics used cover all the marriages celebrated in a year without
distinguishing the prior marital status of the bride. Consequently, the
rates calculated on the basis of census information can be expected to be
lower than those based on marriage statistics, especially in the higher
age groups (probably from 35 onwards) where the nuptiality of widows
(and of separatsd or divorced persons) may be a more important factor than
in the lower ago gGroups.

[Table 1
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Table 1

ANNUAL NUPTIALITY RATES ESTIMATED ON THE BASIS OF CENSUS DATA
' AND MARRIABE REGISTERS

Chiie - - Panama
: Rates based ong : Aates based ont
Age group : — ,
Census M, registers Census M. Tegisters

1550~1960 1960 1950~2960 1960
15-19 0,0528 |  0,0420 0,0852 0.0152
20-24 | 0,0576 0.0899 0.0470 ' 0.0246
25-29 0.0396 0,0337 0,0200 - 0,0159
30-34 0.0172 | 0.0184 0.0082 0,0090
3539 0.0089 . . 0,0112 0.,0044 0,0075
40-44 ' 0.0042 4 0,0082 . 0,0035 - 0.0066
45-49 0.0013 0.0061 .0,0018 . 0,0087
General nupcielity : g
rate  0,8030 0,8970 0,8490 0,4475

[Figure T



Grifise 1
CHILE: TASAS DE NUPCIALIDAD 1950-1960
Figure 1
CHILE: NUPTIALITY RATES 1950-1960
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PANAMA: TASAS DE NUPCIALIDAD 1350-1960
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It is found, however, that the rates estimated from census data are
higher than those ecstimated on the basis of marriage registers, especially
in Pamma,

It can be accepted that the gensral level of nuptiality in Chile
is the same whether astimated on the basis of census data or marriage
recards, This does not necessarily imply that the sources are completely
accuratee but rather that there are numerical compensations, For example,
it may be considered that (i) registration of marriages is relatively
satisfactory; and (ii) that the frequency of consensusl unions is relatively
lows Herce the inclusion of second (third, fourth, etc,) marriages in
registers probably offsets the frequency of consensual unions,

This kind of compensation process does not occur in the case of
Panamae Even supposing that the marriage registers were complete and covered
all marriages (first, secand, etc.), this would not offset the high
frequency of consensual unions, It can be deduced from the genasral lewels
of nuptiality calculated from the two sources that 50 per cent of nuptiality
seems to correspond to consensual unions, although the actual percentage varies
in each age group. In the 15-19 group, for exarmple, the rate estimated
from cunsus data is 4.5 times higher than that estimated from marriage
regiszters,.

For purpcses of population studies, what is of interest is the lewel
and structure of general nuptiality and rnot simply legal nuptizlity, and
thus the results obtaired using census data are more useful.

The procedure autlined can be extended if the data collected are more

accurate (clearer declarations of marital status) and tabulationz cover
thg 15-50 age greup in deteil by ssx and age,

JEDUCATIONAL CHARACTERISTICS (12)
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SOME CHARACTERISTICS OF THE LEVEL OF EDUCATION,
ANALYSIS BY COHORT AND BY AREA OF GREATEST
AND LEAST DEGREE OF URBANIZATION

J. Morales

l. Background

The information that population censuses offer regarding the level
of education of the population is very useful in & number of ways. On the
one hand, it provides vital background for education planning and for
economic and social devélopment planning as a whole. On the other, the
demographic variables -~ fertility, mortality and migration - are linked
to the population®s level of education; that is to say, these variables
should bz distinguishad according to lewvel of sducation,

2o Use of the information

A typical example of the analytical pqssibilitiés of this information,
taken from tha 1960 and 1970 Chilean census tabulations showing the
pcpulation aged 15 and over by level of education, age and sazx, is given
below. Naturally, the figures in table 1 constitute a revised extract
of the complete tabulation, l

The improvement in the situation between the two dates is immediately
apparent: there is a pronounced reduction in the number of persons with
no education or irregular schooling which occurs - though to a lesser
degres — even at the primary level; on the other hand, proportionally
spzaking, the number of persons with secondary education increases by
more than a third and those with university education by exactly
100 per cent, from 1,9 to 3.8 per cent.

Thesa changes ought to be particularly noticeable among ths
younger aga groups, since the older generations are not greatly affected
by the educatlianal system, This shows up very clearly in the second
two columns of table 1 which compare the situation of young cohort
(aged 20 to 24) in 1970 with that of the population aged 60 and over
in the same year. The difference between these two cohorts is of course
far more striking than appears in the overall picture for 1960 and 1970.

[Table 1
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Table 1

CHILE: PERCENTAGE DISTRIBUTION 8Y LEVEL OF EDUCATION OF THE POPULATION
AGED 15 AND OVER, 1960 AND 1970, AND SELECTED COHORTS IN 1970

Total zlected cohorts in 1970
Level of education 2028~ E0wyear=-nld-
1960 1970 year-old and-over
cohort cohort
Total 100,0 100.0 1090,0 100.0
Preschool and none 17.3 10.2 4,4 26.2
Primary (6 years) 56,2 52,6 4.4 52.6
Secondary {Secondary,

industrial, etc.) 24,8 1,9 3.8 6.8
Higher (university) 1.9 3.8 5.8 2.6

Sources Census publications of the Statistical and Census Office of Chile.

/An important



An important conclusion can be drawn from this analysis! swen if
the installed capacity of the Chilean educational system did not
improve in the near future, the average level of education of the
population would continue to rise for some time and to a considgrable
extent, owing to the replacement of the older, less sducated cohorts
by new cohorts that have been able to benefit from better educational
facilities,

- It must, however, be borme in mind that the distritution of the
60~and—over sge group by level of education is not directly and strictly
comparable with that of the 20-24 year-old cohort, since the former
may have altered slightly as a result not only of adult schooling but
also of mortality and paerhaps even of differential internstionsl
migration which affects age-groups differently acccrding to their
level of education,

It is therefore interesting to note that, with the reservation
expressed in the previous peragraph, the information deriving from.a
single census can show how the level of education of the population
has evolved. All that is needed is to study the individual situation
of the various cohorts covszred by the same survey. The relevant
tabulstion should set the age (in five-year age groups) agairst the
level of education, The analysis can be improved by being further
broken down according toc sex and to residence in urban or rural area.

Averaga number of vears of sducation completed: If tha census
includer a question concerning the level of education and the last year
o7 studies completsd and if this information is properly tabulated,
the average number of years of schooling completed by each group can be
calculated for the various categories of peopls and for glvan geographic
civil divisions. Thus, educational differentials can be determined
accordirg to specific geographic areas, types of economic activity,
accupational groups, fertility, etc. - -

The following example shows how the level of education differs
according to the dsgree of concentration of the population in the more
highly urbenized civil divisions,

JCOLOMBIA: AVERAGE
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COLOMBIA: AVERAGE NUMBER OF YEARS OF EDUCATION COMPLETED BY THE POPULATION
AGED BETWEEN 15 AND 59 AND FROPORTION OF THE TOTAL POPULATION LIVING IN
DEPARTMENTAL CAPITALS, IN THISE DEPARTMENTS WHERE THIS PROPORTION
IS HIGHEST AND LOWEST, 1964,

Department Percentage of population Average rumber of
in dspartmental capital years of education

With the highest
proportion of the
population living
in the departmental

capital 7
Bogotd :(Special District) 97,9 5,0.
Atl8niico 80,2 3,8
Cauca Valley 70,4 ' 3,4

With the lowest proportion
of tha population living
in tie departmental capital

Cauca 23,2 2,2
Chocd 23,4 1,4
Bogoth 23,8 2,2

Source: Seminar on the use of demographic studies and data in planning,
Santiago, August 1971, Doc, ST/ECLA/Cont 41/L.6

These figures indicate that, in Colombia, there is a very
pronounced correlation between the level of education and the dagree
of concentration of the population inm the departmental capitals, which
also happen to be the most highly urbanized towns,

Moreover, taking the average number of years of schooling of the
population living in and cutside sach departmental capital separately,
it will be found that, with the sole exception of the Special District
of Bogotf, the level of education in the departmental capital is always
higher than that in the other geopraphic civil divisions, The lowest
figure for departmental capitals is in the department of Cérdoba, with
3 years of completed schooling and the highest for the remaining areas is
in the Cauca Valley, with 2,2 years, The exception of Bogotd can be
explainad by the fact that the population living in outlying villages comes
under the cultural umbrella of the country®%s capital, :

JECONDMIC CHARACTERISTICS (13)
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RATES OF PARTICIPATION IN ECONOMIC ACTIVITY BY (a) SEX
' AND AGE; (b) ABE, MARITAL STATUS OF FEMALE
PCPULATION AND (c) AGE AND NUMESR OF LIVE
BIRTHS TO THE FEWMALE POPULATION

Js Vidal

1o Background data

Fraom both the demographic and other standpoints, it is interesting
to determine several points in relation to the participation of the
population in the country®s economic .activities, and the demogrephic,
economic and sucial charecteristics of this population sub-group,

The examples presermted in this ssction show the relation between
the degree of participstion of the population in economic activities and
other demographic variables, such as sex, age, maritel status and fertility
of the femsle pepulation, '

(e) Pates of participeting by sex and age. This analysis reqguires
a tabulation presenting the active population by sex and age; on the basis
of these data, combined with {"igures for the total population (active and
inactive) of both sexes and the various ages, it is possibie to determine
the rates considered here (Dercentage of sctive populaticn of the specified
sex and age Sroup).

- By way of example, data were taken from the Chilean 1960 and 1970
censuses and are shown in table 1 and figure I,

The first fact that emerges from a study of the table is the wide
difference betwaen male and . femals participation in economic activities,
At the nationel lével, an average of over 90 per cent of the male population
of 20 to 60 ysars of age participates in productive activities, while the
proporticn feor women is approximately 25 per cent (sse figure I)n

These figures also clearly show that the degres of participatien in
economic activities of both the female and the male population varies
accarding to aege. A differsnce is also noted between the participation
recorded in a highly developed urban area such as Greater Santiago and the
national averesge,

[Table 1
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Table 1

CHILE: RATES OF ACTIVITY OF MALE AND FEMALE POPLLATION
IN THE WHOLE COUNTRY ACCORDING 7D 1960 AND 1570
CENCUSES, AND IN THE GREATER SANTIAGO

AREA IN 1570
(Percentages)
Females Males
Age group - Grester Greater
..otal Santiago T?tal Santiago
1960 1970 1970 1980 1970 1970
12"’14 399 139 2.2 1198 4.5 2.7
1519 235 _16,6 21,7 61.7 43,6 35,7
2024 32.4 32.3 al.? 1,6 84,8 80.6
2529 27,9 28.8 38,2 7.0 96,4 95,5
30"39 23g2 2494 351,2 9‘7.;3 . 9794 9737
&G—dg 21.8 22&3 31.9 9436 95&0 9&.5
50~59 . 18,3 16,9 23a1 86,2 85,2 83,8
B0-69 | 10.0 9.5 122 ] 4 6504 62,2
70 and cver/f * 4,5 4,7 r ° 31,8 27,0
p
Totel 20,9 19.6 2741 775 7220 70,0

Sources 1960 Census and sample of 1970 Censzus,

[Figure I






Gréfico 1
CHILE: TaSAS DE ACTIVIDAD POR EDAD Y SEXO, 1960 Y 1970
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Flgure 1
CHILE: RATES OF ACTIVITY BY AGE AND SEX, 1960 AND 1570
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Tt is &lso noted that, exceﬁf in the caese of persons under 15 yeers
of ege, there are no major differences between the rates of male ectivity
in the whole country and in Greater Santiege in 1970, while in the case
of the femele population there are marked differences at &ll ages, the
rates of participation being much higher in Greater Bantiago,

Between 1950 and 1970 the rates of activity of the mele population
and females under 20 years of age declirmed sharply, which is probably due
to increased school attendance, This is also cbservable when the rates -
of male activity in the whole country are compared with those in the
Greater Santiago area, no doubt owing to differences in school attendance
between the two arcas, The rates for the highest age groups in Greater
Bantiasgo are lower than those for the whole country in the case of the
male population (1970), which may indicate that a larger proportion of
urban workers are covered by some social security system,

(b) Rates of activity of the female population by age and marital
status, The figures in table 1 show, on the ore hand, the smaller
participation of the female population in ecormomic activities and, on the
other hand, the greater variation in its participation from one area to
anothsr (tctal for the whole country and in Greeter Santiago). It is
known, in fact, that the fzmale participstion is determined by vearious
factors which have little or mo sffect on ths participetion of males; these
include cultural factors, marital status, number of children, level of
educaticn, and the development of certain activities which require female
labour (commerce, services, etc.)s

The 1970 census in Chile {preliminary sample figures) included a
tabulation in which the active female population is cross—classified by
age and marital status,

By means of this tabulation it is possible to study the relation
between the marital status and the participation of women in economic
activity. This is borne out by the figures in table 2, which also show
the difference between rates of participation in the whole country and in
the Grester fantiago area,

The table shows that the single female population has an average
participation which in the central age bracket (20 to S0 years) represents
over 50 par cent of the population at those ages, The participation of
females who are married or living in consensual union is rever above 15 per
cent, In contrast, the group of widows and separated persons has a greater
participation, which is slightly below that of single persons,
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Table 2

CHILE: RATES OF ACTIVITY OF THE FEMALE POPULATION BY MARITAL
STATUS IN THE WHOLE COUNTRY AND IN THE GREATVER
SANTIABO AREA, 1970

{Per 100 women)

Marital status

. Married and in can= Widows and sep-
Single .
Age sensual union arated persons
Totel Grea?er Total Greg?er Total Breé?er
Santiago Santiago Santiago
12-14 1.9 2,2 - - - -
15-19 172.6 22,8 . Ba2 10,0 28,2 33
20-24 a47.6 59,1 ' 12,0 17,4 45.4 49,5
2529 58.4 74.1 14,8 20,2 49,6 80.6
30~-39 58,1 77.9 14,5 20.4 £4,2 65646
4043 51.4 67.56 13.5 1e.6 43,5 55.8
50=59 37.5 48,4 Q.7 13.1 24.4 31,1
E0=-69 19,7 24,0 5,2 8.9 10.7 11,3
70 and aver 7.8 7 10,3 2,0 2.4 4,0 3.9
Iotel  26:7 36,5 12:4 12.8 22:9 23:2

Source: Preliminary sample figures,

W RO
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If the rates of participation in the whole country are compared with
those for the CGreater Santiasgo area it will be seen at once that the latter
are systematically higner, whatever the marital status, The rates for the
single pcpulation, for example, indicate that in several age groups three=
quarters af the population participates in economic activities in the
Greater Santiego areas. In the group of. widows and separated persons the
rates are also high in Greater Santisgo. Proportionslly, however, the
biggest differences between the two aveas are found in the married population

groupe

(c) Pates of female participastion in economic activity by age and

numbsr of children barn alive, The fertility rate also affects the degree
of participation of the female populaticn in economic activities, Generally
spreking, the two variables are inversely proporticngl, as can bs seen From
table 3; which is based on the resultas of the 1350 census in Chile, theanks
to the fact that a tsbulation prepared for this census combined the ages

of and number of children born elive to the female population participating
in economic activities,

These figures corroborate the fact that the rates of activity declire
systematically as the number of live births increasss, In ovarall terms,
i.@,y without coinsidering age, 27.5 per cent of ths women with no children
participate in economic activities, compared with 16.3 and 10.5 per cent
of ths women with 2 or 3 children and & or § children, respectively,

The differences in participation in the various age groups are more marked
than in the total figures, as is clearly shown in the table. '

If the rates of activity were consicdered in relation to the number
of children under a certmin age (0 years, for exsmple) instead of the
toctal number of children, the relation between fertility and participation
in economic activity would probably be sven closer,

[Table 3



Table 3

CHILE: RATES OF ACTIVITY OF WOMEN AGED 15 YEARS AND OVER
BY AGE AND NUMBER OF CHILDREN BORN ALIVE, 1560

{Per. 100 women)

R . 2=3 4-5 & or more

Age Total No children 1 child children children children
15-19 23,5 24,4 17,6 6,7 - -
20-24 32,4 44,6 25,2 8.9 4,1 -
25=34 25,9 45,9 35.1 17.0 8.1 5
35"44 22.4 39a1 33.7 22.1 . 14‘0 ?ne
45-54 20.4 32,1 27.2 19,9 14,5 9.8
55-64 15.3 23.5 19,3 13,6 10,8 8.2
65 and aver 7.9 11,7 8,5 6.9 5,9 5,0

Total 20,9 275 27,0 15,3 10.5 248

Source: Figures taken from CELSDE publication, Series E/f9,
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USE CF CENSUS INFORMATION TO ESTIMATE UNDEREMPLOYNENT
IN THE ECONOMICALLY ACTIVE POPULATION

Cn Arretx

1, Theoretical considerations

The under—utilization of labour is an important problem in the
economic and sociel system of the tatin Americaen ccuntries, and the
efficient absorption of labour is ususlly included among the targets
of development plans, '

It is therefore necessary to identify - albeit approximately -
the size of the Ecoromically Active Population (EAP) which participates
in the production of goods and services, but does so during shaorter than
normel working days, or with a level of productivity much lower than the
average for the EAP as a whole, and whose income is, in conseguencs,
lower than the averege for thz EAP as a whole. While it is nct pretended
that these are tte sole and best economic criteria characterizing
undsrempleyment, they may bs considered as useful elements for identifying
that section of the economicelly active population which may be suspected
of being undsremployed, This group will be called the "Underemnloyed"
from now on, in ths awarensss that an operational rather than a formal
definition is being used.

Ppart from thase characteristics, which may bs considered as
purely economic, the underemployed have other socio-demographic and
cultural characteristics, which may be expected toc be derived from the
economic characteristics or to be associated with them. It may be
thought, for instance, that in & low-income family somg of the members
become sconomically active at an sarly age and hence with insufficient
education, and that they work for low salaries, while others mey be
advanced in years and not work a full working day, Many other examples
like this one could be found to illustrate the socio-demographic
characteristics of the underemployed. All of them would have certain
elements in common: low levels of education, marginal ages of economic
ectivity = under 15 or over 65 - low-paid positions, such as family
workers, - jobs involving low income or discontinuous working hours.
Population censuses, through the traditional subjects that they

/investigate,provide



-3 =

investigate, provide valuable information on these characteristics of
the EAP, which can be used in the estimation of underemployment. It is
necessary to reach agreement on the attributes of the EAP which are
relevant to the identification of the underemployed sector, and also
on the limits within which it is reasonable to expect such attributes
to be present within that group.

Once agreement has been reached on the attributes, it is necessary
to design a tabulation which will enable the group of underemployed
to be distinguished. So far, population censuses have not presented
tabulations of this kind, and the first attempt made in CELADE was
carried out on the basis of a tabulation specially designed for this
purpose with 1960 censal samples.

2. Practical application lf

()  Atfributes coansidered

In the first test the atitributes listed below were chosen, efter
analysing certain relatively scarce data, and en the understanding that
in future studies empirical grounds will have to be found to justify
this selection or grounds for teking other criteria into account.

The chosen attributes are:

(1) Educationel attainment. There is a connexion between the
educational attairment of the EAP and productivity. It is abserved
that higher levels of education are associated with greater productivity.
It is, therefors, to be expected that the EAP with low levels of
education should have, on average, low pfoductiuity. It is necessary
to define what is meant by low levels of education, and to that end,
it is necessary to analyse, in each country, the average number of years
of education of the population and the extent to which that average has
varied in time. For the purposes of this first attempt to measure
underemployment, using census information, an averags of four years

1/ C. Arretx, "La informacifn vy los estudios demogrdficos en América
Latina™, Seminar on the use of demographic studies and deata
in planning, (ST/ECLA/Conf.41/L.9),

/or less



or less of schooling has been taken as the limit of what is meant by

low level of sducation, considering the average for the Latin American
countries as a whole. The EAP is thus classified in two sub-groups:

those with a low level of education (four ysars or less of study) and those
with a higher educational level (more than four years of education}.

(ii) Age. The EAP aged between 15 and 7D is that sector of the
population most likely to be making an effective contribution to the
production of goods and services, while those aged under 15 and over 70
would be doing so on acceunt of circumstances that might progressively
disappear as the countries develop. On the one hand, persons undsr 15
would be absorbed in the etucational system, which would imply
postponement of their incorporation in the labour markst: on the other,
persons aged aver 70 would be affiliated to social security systems.
Obviously, a large proportion of the EAP in thzse marginel sge groups
perticipates effectively in economic activities, sc that it would not
be realistic to include the whole of this group among the underemployed.
Those in the group with a low educational level will be considared as
unceremployed, and thosa with hdgher levels of education will be
analysed with respect to their occupation and cccupational status,
in the same way as the first sub-group aged betwzen 15 and 70 is analysed.

(311) Occupational stetus. Some types of occupation are largely
carried out by undersmployed, e.g,, own—account workers and unpaid family
waorkers, Not all persons in these categories are undgremploysd, and .
it is reasonable to expect that those among them with a low level of
education would be so, while among those with higher educetion, persons
doing specific jobs that identify them as a low-income rocipients would
be classed as underemployed: travelling salesmen, farmers, workers in
personal service, etc, '

The identification of the underemployed in other categories
presents greater difficulties., Thus, for instance, among wage— arid
salary-garners, there is great diversity and no rigid criteria can be
established. It has been considered that many wage- and salary-earners
emplayed in psrsonal service are underemployed; they include those
performing personal services in private households,

(iv) Cccupation. With regard to occupation, it is generally

recognized that some occupations are typified by low income levels, and
that others are of this type by virtue of the occupaticnal status and

/level of
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level of esducation of those engaged in them. Thus, for instance,
farmers wha work on their own account, shop workers employed as family

workers, shop salesmen who work on their own account, etc.

If the EAP is classified by two or more of these attributes,
exclusive classes may be formed which in total cover the entire range

of underemployed within the EAP,

Table 1 presents a classification of the economically active
population, .in two age groups, by educaticnal attainment, occupetional
status and specific occupations, which permits the identification of
the underemployed (underlined) in each class.

This clagsification gives rise to the following tabulation:

Economically active population by sex, age, educational attainment,
selected occupations, and ocoupational status. : :

Classification: S, X, E, O (C).

In which S: males, females

X: (under 15) + (70 and over), 1570 years.

E: 4 years or less of education, more than 4 years
of education,

4: Farmers, personal services, salesmen, crafismen and
workmen; other workers in services.  Other occupations,

C: Own-account workers, wage— and salary-earnsrs, '
unpaid family workers, other categories.

(b) Results

Using the above criteria, an estimate was made of undsremployment
in the EAP, on the basis of samples from the censuses of eight
countries: Costa Rica, Chile, £1 Salvador, Ecuador, Guatemala, Honduras,
Panama and the Dominican Republic. These countries were selected simply
because the necessary data on them were available, Table 2 shows the
percentage of underemployed within the EAP in each country and in the
eight countries as & whole., The same table also shows the composition
of underemployment by four groups {exclusive): (1) Underemployed aged
under 15 and over 70, whose educational attainment is four years or
less of schooling; (2] Underemployed in the category of own-sccount
workers, not included in {1); (3) Underemployed in the category of
family workers, not included in [1); [4) Underemployed wage- and
salary-earners, not included in {1).

/Table 1
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Eoonc;mica.lly active
population
(employed)

4

Table 1

CIASSIFICATION OF THE ECONCMICALLY ACTIVE POFULATION BY EICATIONAL ATTATNMEND »

" MAJOR AGE GROUPS, OQCCUPATIONAL CATEGUAIES AND OCCUPATIONS

% yeprs of study or less

i yoars of study or more

|
";

{under 15) # (70 and over)

(15 = 70) years

Ovm acsount

Utpaid fomily workers

Vageuand 28l2ry~0ornors sess
Other catogorica

I

" Own agoount

 Unpald femtly workers

Wege=earnere employed in personsl
seprvicesy X1, X2

Other categories

Salesmen: 30 ‘ 1,

Farmers: 4

Craftsmen and Females
workmen: 71 Males
lghoupers: 9 _ -

Leunderers: X3
Other workers. in servicest X5
Cther occupations

Salesmen: 31, 33_

Farmers:it

Lebourers: ¢
Gther acoupatlons
Personal services: X1p X2

Hote: The underlined cotegorisz refer to underemployed,
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Table 2
UNDIREMPLOYMENT IN THE ECONOMICALLY ACTIVE POPULATION OF SELECTED LATIN AMERICAN CCUNTRIES

(Psreentage of totsl end by sex; distridution in four groups)

Four years of Urdererployment Underemployment Underemployment
Total study or leszs anong amohg unpald BMONG WaEgge
Country ’ {under 15 end over 70} oun-account famlly and slaryw
wericers workers sarners

Total Mem  Women Total Men  Wemen Total Men  YWomen Total Menn Women Total Men Women

Total W6 38,9 519 B L 3.0 25,0 270 17,2 62 Zud 247 6a3 Ot 2940
Chile ' Me7 1609 5242 17 1.8 1.5 10 135 15,8 049 1.0 05 8.1 0.6 34l
Costa Rioa 33.t 3l.2 44,3 Lo L6 2.4 15,1 16,8 6.9 8,3 947  le¥ 528 0.1 3343
Eouador , 51,9 hBsS5  €7.2 Sa2 651 6ed 366 3627 356 5ad 5e¢1 5,1 4,0 0eb 1947
E1l Salvador Yl,2 368  62.5 v Buli 565 21e2 2069 234 643 7a3 143 Ge8 Ce2 3243
Guatomale. H1,5 40,0  52.2 147 17 1.7 25.7  27e5 137  9e9 1046 H Y4 4,2 0a2 324
Hondures 60t 5948  6h,8 960 9% 6e5  35e7  37e9 2044 11 12,3 345 b7 042 ek
Panand 47.2 4.5 387 %03 3¢7 L8 2902 Ml 9.9 945 1.2 346 5e2 02 23
Deminioan Republio 5642 573 610 5el 5,2 Loly 3655 B0o6  20.2 11,0 1led 369 346 042 32.5
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The sstimate of undesremployment obtained in all the eight countries
considered is consistent with the estimate prepared by ILPES 1/ using
econamic criteria: the similarity of the results does not imply that
both estimates refer to the same group, There may be gualitative
differences between the underemployed as defined in one case and in
another, At the present tima, no elements of judgement are aveilable
to compare the two estimates; however, studies such as this one will
facilitate the estimation of underemployment and, consequently, the
Formulation of adeguate employment policies,

l/ "Elementos para la elaboracién de una polftica de desarrolle con

integracidn para América Latina", Document prepared by
ILPES, CELADE, 1868,
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I, USE OF CENSUS DATA IN DETERMINING THE CHARACTERIBTICS
' OF HOUSEHOLDS -

A, Pantelides

The household or census family is a very important analytical unit
from several different points of view:

(a) It is practically universal,

(b) It is the only institution which covers the great majority of
the members of the society, with the sole exception of those who live
in collective households.

(c¢) In the majority of known societies, it is in the household that
socialization mainly takes place, especially at the crucial ages for the
formation of basic attitudes,

\

(d) Cperates as consumer unit for the majority of goods and services
{censumer durables, housing, social security, ctc.)s In some societiss,
or in specific areas within them, it also operates as a unhit of production,

(e) If the type of amalysis proposed below is studied in depth, the
possibility = not only of importance from the demogrephic paint of view -
emerges of improving the projections of the number of househclis of
different characteristics simply from the structure by ags, sex, marital
status, etc,, of the heads of households in the basic population and its
tendency to change,

(f) Frem a practical point of view, it is the only group for which
data on the basis of censuses can be used withaut any need of adding questiaons
to those normally included, by the simple expedient of preparing special
tabulations,

(g) From a more theoretical angle, with appropriate data available,
it might perhaps be possible to show that different househalds have
different demographic patterns, if the household is teken to be a primary
group which transmits socisl norms to its ccmponents, in dlfferent ways
depending on its own characteristics features,

/11, TYFE
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IX, TYPE OF ANALYSIS PROPOSED

If-the quantitative relation between the type of society (characterized
by socio~economic and/or demographic indlcatmrs) and the distribution of
houssholds and heads of houssholds is knowny and if the relation between
the characteristics of the heads of households and those of the households
themselves is known, given some of the characteristics of a society, the
structure by households of this society can be predicted statistically
speaking. Conversely, a better knowledge of this society can be obtained,
taking the characteristics of its haysehdlds as an indicator.

The proposed analysis of the data is therefore based on the following
suppositionst

1, The distribution of households by type (nucleer, extended, composite),
structure and size will be different in different sacieties,.

2. The distribution of the heads of households by variables such as
sex, age, marital status, occupation, etec,, will be different in different
societies, T

3 Heads of households with differéhf characteristics will form part
of households which are also different in terms of type, structure and
size, ” .

IIT. NECESSARY TABULATIONS

The ‘analysis of the family unit and the characteristics of the heads
of households using census data has been difficult until now because of
the limited rnumber of tabulations which have been prepared; in addition,
these tabulations do not always sufficiently satisfy the needs of the
researchar.

For recent experimental censuses 1/ for which CELADE has been responsible,
special tabulations were prepared with a view to testing their.use for
" analysis, The results of these analyses were presented in the documents:

lj Experimental Censbs of Costarﬂica;'carried'out in the Canton of Grecia,
Alajuela Province, in 1968; Experimental Census of Belén, carried out
in the Department of Be2l&n, in Catamrca Provinge, Argentina in 1969,

/"Costa Rica:
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"Costa Rica: Informe del Censo Experimental®, (CELADE, Series A No, 108)
and Pamtelides, Edith, “El1 hogar como unidad de anflisis de los datos
censales: Importancia y Posibilidades", (CELADE, gone to press).

The use of these documents has demonstrated the importance of the
- following combinations of variables:

1. Characteristics of the householdy by variables connected with the
head of household.

Among the characteristics of the household considered were its type
(nuclear, extended, composite), structure {spouse, children, other relatives,
others not related) and size (number of members),

The main variables connected with the head of household which should
be combired with the three mentiorned above are: age, sex, marital status,
type of activity, occupation, industry, occupational cat=gory, educat;onal
attaiment and migratory status.

2y It was also considered important to study the 1nterhrelatlons between
the tvpe, structure and size of the household,

In many cases a control by cther varishles which may have some
influence on the relationships identified will be necessary. The most
important would appear to be: area of residense {urban~rural)}, and for the
first aroup of combinaticns proposed, the sex and age of the hzad of
household,

V., EXAMPLE

An example of one of the proposed forms of analysis follpws, Use
was made of data from the Experimental Census of Belén, and it is clear
that the results cannot be automatically extrepolated for other areas,
although they may be very similar to those studied,

The analysis of the structure of the household by the occupation of

the head of househol gave the results which can be observed in the following
table,

/DEPARTVENT OF
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DEPARTMENT OF EELEN, (1969), AVERAGE NUMEER OF MEMEERS PER HOUSEHOLD,
BY RELATTONSHIP WITH AND OCGUPATION OF HEAD OF HOUSEHOLD

Members of household (avergge)

Cccupation of Other
Othar
head of Total  Head  Spouse Chile ele- not
household - dren related
tives

Nor-manual 5.1 1.0 0,8 2,3 0.4 0.5
(cases) (178)

Manual 5.0 1.0 0.6 2.5 0.7 0.2
(cases) _ . (B30) :

Workers in agri-

culture, cattle-

raising, forestry,

and similar 5.4 1.0 0.8 2,7 0.7 0.2
(cases) (238) - '

Workers in mining,

quarrying and ‘

similar - - - - - -
(cases) 1) |

Transport drivers 6,2 1.0 0.7 3.3 0.6 .4
(cases) (3s) . "

Artesanal-type

workers and

spinning factory

operatives 4.5 1.0 - 0.3 2.2 Ou? T 063
(cases) : {404)

Dther artesanal-

typa warkers and

operatives Sal 1.0 0.9 2.5 045 0.2
(cases) : (a2}

Labourers and day-

labourers in perso-

nal service;

unsikilled manual

workers and

not-declared 53 1.0 = 0.6 2.8 0.7 0.2
(cases) (110) '

Source: Experimental Census of Belén, Table VII-6,.

/Households where
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Households where the head is an artesanal-type worker or spinning=—
factory opeiative have a size and structure very different from the rest.
This difference becomes obvious in the lower average number of children
and the extraordinarily low number of spouses per head of houashold in
this category which alone covers 40 per cent of the households in Belén
where the head of household has made a declaration of occupation,

The explanation should be sought in the type of economic organization
of the area and its repercussions on the structure of the populaiion.
In fact, the economy of Belén is extremely traditicnal and is bassd on two
types of activity: extensive agriculture and cattle-raising, and artesanal-
type work- in spinning and weaving, This artesanal-type industry operates
as a home-based activity and is mainly in the hands of the female population,
Data collected previously now acquire a meaning: 52 per cent of the female
population of Belén is economically active, But in order to explain the
particular structure of the houssholds of artesanal=type workers and
spinning-factory operatives, other figures from the data collected should
be added: of the total number of heads of households, 32 per cent are
females; of the total number of female heads of households, 73 per cent
are economically active,

The panorama thus becomes more coherent; households where the head
is an artesanal-type warker or a spinning-factory operative are probably
in their majority househclds with a female head. In addition, these
women are in their majority ummarried, widows or separated, or are
temporarily alone cwing to the migration of the men - spouse end children -
(arother characteristic of Bel&n) for reasons of work, Sinse the census
is factual these women appear as heads of households, This explains the
small number of spouses and the relatively small number of children in
these households,

Taking another line, it can be observed that the female population
has a relatively greater tendency to be heads of extended or composite
rather than nuclear households, IF this analysis were pursued further
using a tabulation of the types of household by the occupation and sex of
the head (nct available), other clues might praobably possibly be found
to the interpretation of this peculiar family organization, typical only
of a social group.

/Ve CONCLUSIONS
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V. CONCLUSIONS

The foregoing is only one example of this type of analysis and the
possibilities it offers. However, with the expansion of the tabulations
available &as proposed above, this area is considerably extended. For
example, it is possible to relate household characteristics to the
characteristics of the social and economic organization as a whole, bring
out the existence of peculiar family organizations determine statistically
the relative importance of the different types and sizes of household, etc,

This makes the date more useful not only to sociologists, demographers
and planners but also to persons studying the psychosocial and anthropological
aspects, : ‘ o .

JEVALUATION (18)
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USE OF TABULATiUN ON POPULATION BY SEX AND INDIVIDUAL YEARS OF AGE
FOR APPRAISAL. OF STATEMENTS OF AGE

Je Vidal

Backggound

Practically all ths data collected in censuses is subject in greater
or lesser degree to different types of errors, - In generel, the results
of direct appraisal - post-enumeration surveys — are not good encugh to
correct these errors, so that indirect methods of appraisal are necessarye
These include the appraisal of statements of age. It may be cbserved that
the distribution of the population by individual years of age in population
censuses presents many irregularities: there appear to be many more persons
of certain ages covered by the enumeration than of the adjacent ages,
This is accounted for, in most cases, by the tendency to decliare ages
preferably ending in certain digits, for example O and 5.

Through the methods of appraising statements of age it is possible
to determire which digits are the most preferred and which are the most

disliked, which makes it easier to carrect thess errors,

The following example illustrates the use of one of these methods 2
the Myers index 1f/. The results are shown in table 1,

Theoretical considerations

The construction of this dindex is based on the principle that since
there are 10 digits in which the ages of the whole population can terminate,
it should follow that 10 per cent of the population should state ages
termimating in each of these digits. The index is made up by adding together
the deviations of the values for each digit from the expected walue (10 per
cent) irrespective of the sign. An intermediate step introduced in this
calculation is designed to eliminate the effect of the decrease in the
number of persons of one age in favour of another,

1/  United Mations, Mgthods of Appraisal of Quslity of Basic Data for
Population Estimates (ST/S0A/Series A/23),

JTable 1
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CHILE: MYERS® INDEX AND PREFERENCES FOR EACH DIGIT, BY SEX, IN THE 1930, 1940,
1952, 1560 AND 1970 CENSUSES -

Tabla 1

Male population

Female population

Digit

1930 1540 1952 1560 1970 1930 1940 1952 1960 1970
0 17,3 14,7 13.2 13,5 12.3 2l.4 16,9 15,5 15,0 -13.4
1 6.6 7.3 8,0 7.8 7.7 8.5 6.4 Y- 7.1 7.3
2 9.7 10,3 11.9 16.4 10.7 9.2 9,9 11,1 10,1 10.5
3 8.3 8.6 9.0 2.4 9.7 ?.7 8.1 8.4 8.9 9.2
4 Bs5 9.3 9,2 9.6 9.7. - 8.2 8.9 B.8 9.3 2.7
5 1247 C11.2 10,1 10.7 10.9 10,5 12,2 11,1 11,2 13,2
6 8.2 2.8 9.8 9.7 .5 9.2 9.6 - 9.8 9.6 - 9.6
? 8.1 8.4 9.4 8,9 9.2 7.9 8.0 8.5 8.7 8.9
8 11.6 11,7 11,2 11,2 10,9 12,6 11.9 11.5- 11.4 10,9
9 8,2 8.7 8.2 8.9 2.5 7.8 8.1 8.1 8.7 9.4
Myers? ‘
index 23.2 15.8 12.8 11.4 9.9 29.0 22.0 18.4 15.4 12,2

Bource: H, Gutiérrez, CELADE, Series G, N° 89 (1930-1960).
S. Zubicueta, CELADE, unpublished (1978).

Notes The expected value for each digit is 10, A higher walue indicates preference for this digif,
a lower walue indicates dislike, '
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The lower the value of the index obtained the smaller will bs the
distortion due to preferences for digits and, therefore, the better will
he the guality of the data on this characteristic, In the extreme case
where there may be no preferences, the value 0 will be obtainsd [that is,
all ages were correctly stated).

Practical use

Table 1, which was prepared on the basis of the tabulations presenting
the population classified by individual ysars of age and sax in Chilean
censuses from 1930 to 1970, in addition to Myers® index contains data
which make it possible to determine which digits are preferied and which
are disliked,

The first point that emerges in this table is the dacline in the
index during the period covered by the censuses considerad. This decline
occurs in the same proportion in koth males and females, '

It has also been found that the indexes for females are always higher
than those for males, that is, the women®s statements of age in censuses
are more inaccurate, :

lastly, it may be ohserved that for either sex the dagits most
preferred are J and 5.

As mentioned above, this method is useful in detecting errors due
to preferences for digits; other methods should be used to correct these
Berrors.






