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CautiJn~EY Rema:r;k

In this p per 8 very h~zardcus assumption is m~de in
an attempt to derive more Getailed information from seve­
rely inaccurate c,ge statistics t n n he's been tried so far.
It is assumed thct ~ge misstatements have simili·r effects
on the population statistics of ell countries in frcpic'l
Africa. The extent to which the assumption iWY oe justified
r emsi.ns undetermined, hence')ne e s s e n t i r L step in s c i en t i . ic
re8soning is Luc k.i ng , The cal cuL. ted resul t e will h ·ve t.o
be reg rded 28 highly speculative.

2. It must be admitted on the oLher hand, that the current
practice of substituting the model of a stable popui.·tion
for severely inaccurate age statistics likewise rests on
an unproven assumption. It hus not b een d cmons t rcted wire..
ther pasc fartili ty levels in African papule. tions hs.v e been
so nearly co n s t.an t that the assumption of , stable popula­
tion can be fully justified. It is ,'Iso possible that a
country's age distrioution has been significantly affected
by mi,ration.

3. As a further consideration, severely .inr-c cu-rat e age
statistics rem~in of very little Ube indeed unless methods
for their adjustment cun be found. The circumstances of th8
case, therefore, seem to necessitate the present attemnt,
and the exerci8e should be viewed f'rom such a standpoint.

I. Introduction

4. A population's true sex and age structure - if that
can be known - reflects post levels rnd trends in fertility,
mortality and misration, the most decisive influence being
usually the fC1S t trend in the crude birth rate . "here age
s ta t t s t t o s are fairly accurate - and whe r e international
migration is of minor importance or negligible ~. a simple
method permits the calculation of' the approxj,matl.trend of
the birth rate cver several decades of the ,~ast.~ 'l'h i s may
remain true also if the statistics are moderately Lna c c ura t e ,

1/ United Nations, ".2stination of Fertility :;'rends by
Indirect Methods usiv.g Data on Age Structure", paper presen­
ted at the Technicc,l !'leeting on Methods of Anc.Lys i ng Ferti­
Ii ty Data for Developing Countries (United !J.:ticns document
E/cH.s/AC.lZ/TL3, 28 April 1971), Budapest, 14-25 June 1971.
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such 3S those senerally obtained in Latin Americ8, because
a significant part of the errors introduced by moderate
age misstatements can be removed by data smoothing.

5. But in most of Africa and South Asia age statistics are
so severely Luac cur-a't e that data smoothing can produce only
very dubious results. For here there occur massive transfers
of numbers reported in any 5-year age group from adjacent
age groups and beyond. The irregularities due to age mis­
statement are greater than a:1Y which might have been caused
by fluctuations in the birth rate. Such fluctuations as may
really have occurred are probably completely obliterated
~len the data ~re smoothed. Yet for most of these populations
there is such a dearth of alternative statistics th, t the
possibility of exploiting the severely inaccurate age statis­
tics should be explored more carefully than has been done up
to now.

6. In the use of severely in~ccurate 2le statistics, it
haS become a common practice to substitute for the actual
data a methematical populcltion model, usually the model
of a stable pO"£1,llation hVing constant levels of fertility
and mortali ty.OY In relation to the ava i Lab.Le statistics, a
model is selected in which tlle proportion of population
below some selected age limit (age 30, 35 or 40) is the
same. The age limit is so selected as to mClke it likely
that the balance of over-statements and under-statements of
age, about that limit, is rather small. The model fitted
in t nLs way has its own age structure, which is then substi­
tuted for the origin"l data, as well as its own levels of
fertili ty s.nd mortality. By this method, the average level
of fertility of the past 30 to 40 years may b2 estimated
with a reasonable degree of approximation, but a fair esti­
mate of the mortality level depends on additional data, such
2"S the rate 0: growth a t',;3 p opuLa tion, or a aampI e of i t s
age distribution of deaths.

7. With special reference to Tropical Africa, additional
methods have been designed, to exoloit the res~lts of sam­
ple inve:otigetions more fUlly.~/ Thus, estimates of ferti­
lity level can be refined somewh t by the corroborative
use of data on number of children ever born "live, and
number of children born alive in the past 12 months,
according to age of woman. bstimates of mortality level

" 1/ Ansley J. Coale and Paul Demeny, Regional Model Life
rabIes and ~tablelopulations, Princeton, New Jersey, 1966;
Manual IV, Methods of Estimatin Basic Dernogra hie Measures
from Incomplete ata Unlted Nations publication, vales No.
67.XIII.2)

y Ji11iam Brass, et al., The Dernor_raphY ofrropical
Africa, Princeton, New Jersey, 1968.
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can be improved uy the joint use of data on numbers of
children born alive and numbers of children still living.
But again the assumption is implicit th,t the level of
fertility has remained constant. Thus, no matter how
the severely inaccurate age statistics, sometimes in con­
junct on with additional statistics for ehe same popula­
tions, ':'leve been used, the unverified (and perhaps unveri­
fi~ble) assumption of constant fertility is implied. For
purposes of pooul.r t i o.n e s t i.m.: tes and projections, the
original age data are then rejected and substituted by
a stable population model representing the Dopulation
which might have resul ted, if. (which we d,) not know) fer-
tility had been ccn s t an t . ------- .

8. Perhaps the most systematic examine r.i ori of Tropi-
cal African age, repor t ing unJertaken so fpr is t~lClt by
Van de \ialle.;V Errors in sincle yed' age statements were
found to be rather simil.r in most of the censuses and
surveys, except thc:t in t e sur-vey; conducted under French
auspices, owing to special instructions ~iven, there has
been a relative avoidance of ages which are exact multiples
of ten. As for irregularities in reporting s.ffecting
five-yo8.r aieC groups, the d.. t.a of each of several indivi­
dual countries (or portions of c"Juntries) were compared
wi t i, stable population models aLs o c a l cu.l.a t e d separately
for each of t~ose countries. Implicitly, the dubious
assumption t ho t. tbe true age d i e t r i bu t i on of each country
is of a stable type could not be avoided in that context.

9. But it is possible to put t'_is awkward shoe on the
other foot, and this if, vilwt the present pC3per is trying
to accomplish. The past trend in hirth rates may have
under~one fluctuations, but it is possible that there has
been some constancy in t~le manner ~n ~lich ages are mis­
state~. If so, then a me'hod exists for the adjustment
of severely inaccurFte ag~ statistics Rna consequent
discovery of ]i) st birth-rate fluctuations. bu' we do not
know to wh t extent the -i saump t Lon (COD,ctElYlCY in the
manner of age misstatement) is true. Implied in this new
approach is the substitution of one unverified assumption
by another.

10. Partly fuvourinc the 1, tter assumption, na~ely.

similarity in p2ttern of age errors, a few facts of

l/;tienne Van de Walle, 'Cheracteristics of African
Demographic Data", iniilll·,am. Bras's et al o p c i t, . , . . ,
especially pages 13-50.
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experience may be cited, namely:

(1) Mere superficial inspection of the data for coun­
tries wi~h severely inGccurate age statistics shows
the recurrence of a major irrcgularity caused,
apparently, by a relucta,ce to re~ort alo1escent
ages. i't sonewho.t earlie r ages for women (roughly
between ages of 10 anu 19) than fJr men (roughly
from 15 to 24) alffios~ invariably smaller numbers
are reported than in '3ubse'~uent age grouns. The
observation is so wide-spread as to suggest that
at least port of the e.ge misstatements in most
of these countries may h2ve much in common.

(2) In the case of moderately inaccurate age statis­
tics, en e xhau e t i.ve st1ldy has c~"wn that prefer­
red and avoided aEe statenents (In termG of single
years of age) are ,generally the une among popu- 1/
Lotions di.iferinrwidely in 1 nguage ancl cus toms .>
For instance, even though a final ate digit of 5 is
preferred in all thoce oopulations, there is always
markedly less preference lor stating the ~ge of 55.

(3) A ground-breaking s t udy wh.i ch unfortunately has
not attained the deserved uubLi c i ty ]1'S a'rown the
use of severely inarcurate age statistics for
the detection of pAst fluctu; tions in the birth
ratei:; the c. se of one single country, namely
Burma, where ~/ensuses fwd been t aken t intervals
of ten years.~ It WBE found that, relative to the
average of the successive census age distribu­
tions, tne size of indivi~Gal age groupe fluctua­
ted, ,'md th t Lhese fluctuations recurred in the
same cohorts at successive censuses. Implicit in
tllis calcu18tion is the 'uiie p12usible and
seemingly proven, "ssumption t hc t at successive
Burmese censuses t:';e ,.. e erT8TS were similar.

(4) Benefi 't t i n., by that di ccnvery ,'n attempt 11 s
also been mde to utilize the severely inaccurate
age s t.a t i s rt us of tile nume r ou o Turkibh censuses

1/ R. Bachi, "Phe 'l'end ency to I.ound Off Age Re turns:
Neasurement and Corrections, "Bulletin of the International
Statistical Institute, vol. X~XIII, iart IV, India, December
1951, pp. 195-200.

21 .I. Bernardelli, "I'c puLat i r.r, ,.Iave,," , Journ;.l of the
Burma-Research Society, vol. XXI, Part I, (April 1941).
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taken at intervals of five ye'rs.1/ Again it
"I S found that fluctuations of simil r ampli­
tude recurred in identical ooho r t s ;,t all
censuses, pointin[ • t fluctuations in the
birt r te during pi s t periooe, \Jhile age
errors evidently remained similar.

11. :Ihereas the ;:'bove-ci ted results of experience seem
to be encouraging, it muet be j)ointed out that in the
present pr pe r the und e r Ly i.nr assumption is much mor e
h: z.ar-do u s , In the foregoing studies1/ it was implied,
and in f~ct demonstrated, that age errors tended to
remain similar in the course of time within the same coun­
try (Burma, Turkey). But in the following it will have
to be assumed thc,t age errors tend to be similc:r among a
number of countries us diverse as those of Tropical Africa.
It must be borne in mind th t these countries differ in
customs, taboos, attitudes towards birth and death, and
the geographic and administrative conditions of census­
taking. If in spite of the vary'ng circumstances errors
of are reporting are similar, it may have to be supposed
thc,t they are related to some basic conditions which,
nevertheless, these countries have in common. In par t i>­
cular, the biases in the reporting of ages of adolescents,
perhrps related to ",h;-lt might be considered the "normal I

ages for as yet unmarried, marriageable, and already
m','rried young .ie r-aon s , would have to be similcr d oeo i.te a
wide vsriety of o tr.e r- conditions. It is evident t.hat the
be sic assumption - s Lm.l Lo r i ty of ('ge errors - remains
unverified.

12. Thiw paper is thus concerned prim rily with presenting
a procedure, using the 5verage percentage age distribution
by sex obtained from as m~~y censuses or demogravhic sur­
veys as posei ble, for c o unt.r-Le e in GUb-Saharan'cfrica. The
aim is to eliminate, if possible, the greater part of the
errors and irregularities reflected in t..ic reported age
distributions. The main objective of thia pacer is not
only to out.Li ne the ba s i o principle and ,<ssumptions of
this method but also to illustrate its application by
using .inf'o r'm.it Lon 0 individual countries and a t the same
time to examine end ev~luate critically the rcsults thus
obtained.

1/ United Ha t i ono , lI~stim tion of Fertili ty Trends
by Indirect rle thod s using Jata on Age Structure", paper
presented at the Technical Meeting on l'fethods of Analysing
Fertility Data for Developing Countries (United Nations
document, E/C:lT.9/;'C.12/R.3, 28 April 1971), BUdapest,
14-25 June 1971.

~ The studi~s referred to in footnotes 2, page 4,
and I-above.
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II. pescription of the method

13. ~he percentage age distribution by sex taken from 30
sets of c enaus or survey data of vr.r i cus Afr Lcan countries
have be en dveraged \vi th the results shown in rable-l.1/
The ave r-agc per c en t ar;e distribution for the female pOJ2~­

lation was then fitted into :\ stable population model~
on the busis of proportions cumul~ted up to age 40, toge­
ther with an average median a~e (ill) of the fertility
schedule. On the basis of the estimated female fertility
level just described, the selection of a model age distri­
bution for males was t'len clade.

l/ Thirty-eight sets of sex-age data by five-year
groups for Tropical African countr~es were originally at
hand. Uvori closer examin tion it was found, however, that
for eight countries the data had already been smoothed
before publication. The eight countries are Botswana 1971,
ethiopia 1970, Kenya 1969, Lesotho 1966, Madagascar 1966,
Southern Hhodesia 1969, Uganda 1969 and Zambia 1969. For
this reason, those eiglJt s e t s of data were not included in
the present calculations.

2; At this point the reader may que s t ion why a stable
popul~tion model wac a a s umed in relation to tile average of
the '10 sets of age data while, on the other hand , the
assumption t 'ateach 01 these popul"tions is stable had to
be avoided. First of all, there seemed to be no alterna­
tive since the b['sis for EUy other assumption i~ lacking.
It will be r8cognized, however, that the assumption of a
stable population model is more pertinent to an average of
numerous age distributions than to anyone "I';e distribution
t.aken individually. 'rhe censuses and surveys whI c", yielded
the data had been taken at v'rious dates. In some countries,
perhape, birth rates h vc risen 't times in the past while
in o t n ors , p:::rhaps, they have f a l Le n . In some countries
the age structures "re further affected by net ilJ.oi."Tahon
while in others they ;.re affected by crircration. In the
combined average, therefore, some of the divergent popula­
tion trends of in~ividual countrles tend to be compensated
by those of o tr.er' countri ee, hence a more regular trend, and
consen~8ntly a more regu13r age di~tribution, is to be expe­
cted for the average than for each individual age distribut­
ion. If the cverage is likened to a stable po puI. tion
model, individual age distributions can neverthele8s diverge
widely from that model.
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Table-I: Avera, e Percen :,age Distribution for Tropical
Afr Lo., taken from v.rr i ou s Censuses and Demo­
graphic Surveys

Percent
I

1-'1al es Females-l
0- 4 17.749 17.246
5- 9 15.795 14.320

10-14 10.494 8.575

• 15-19 7.659 7.954
20-24 7.068 9.121
25-29 7.948 9.694
30-34 6.637 7.617
35-39 6.477 6.659
40-44 4.989 4.907
45-49 4.466 4.011
50-54 3.140 2.895
55-59 2.287 2.031
60-64 1.900 1.820
65-69 1.346 1. 260

170 and over 2.044
I

1.890

All ages 99.999 I 100.000

14. The next step was to divide the rvecage percentage
of each ilge group by the c or-r-e soond i n.. percentages of each
group in the selected stable popul-tion distribution; in
this manner, a series of correction factors by sex and age
were obtained. These correction fctors were then applied
to the reported percentage distribution of each individual
country with the aim of elimin.t ng the greater part of
t~e errors of age reportin~ as found in the original
country data. I-,S d emon s t r-: ted by the results given in
the Annex, this method of adjustment does not, in fLct,
eliminate in all the c. ses the irreguL.ri.ties of age
structure due to faulty age statements. For this reason,
it nppered useful to 2ppf~ 2 still furtller smoothing by
means of a simple formulal! in order to reduce these
residual irregularities.

1/ See p.12 of United Nations, Manual III, Methods
for IOl)ulation Proiection b Sex,nd A e (ST/SOA/Ser.A,
Populiltion Studies, 1'10.25
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15. In determining wh t model stable Dopulation would
best fit the ;-'verc'.f;e '<ge distri '-,cltion 'J" the no puLa t i c.n
in question, several eXDerimental calculations have been
carried out. As a first step, t~2 female age distribution
given in Table-l hilS been cumulated to proportions under
age thirt / or e(30) , tiJirty-fiver C(35) and fo. ty or
C(40). Comparison of ti" fem~:le ~ge dLtribution with
the model stable popul2tion with tho same C(30), C(35)
and C(40) showed th,t the selection of " f emc.Le stable
population with C(40) would five the best result. Next,
on the basis of the ave r age f em: Le percentage c!@'e diE;tri­
bution cumulated to Droportion under age forty or C(40) =
81.186% and the estimated mean age of the fertility schedule
(i) of 28.2 years, a female model stable p00ul,tion corres­
ponding to female mortality with eg = 37.5 ~nd GRR = 3.1
was appropriately selecteds a closest 2oproximation of
the female average a. e distribution under consideration.
As for the male model stable poouLotLon , the choice is made
on the estimated fertility level of the femole population
correspondin~ to GRR = 3.1 and with the male mortality
equivalent to e g = 36.91.1. 'I'he selectee! model s t.rbl e popu­
lation by sex WAS then divided, age groue by :ge group, by
corresponding averagc percentage distribution for Tropical
Africa in order to obtain the estimat,J series of correction
factors, as shown in rable-2.

16. 'I'he comparison between the cverage percentage c_ge
distribution and the selected stable model distribution
becomes still more evident in Figure-I. The familiar
characteristics of patterns of age misstatement, in seve­
rely inaccurate age data, which h~ve already been noted by
various scholers, once more corne eleoTly to light.3.!

1/ The apr'ropri,~ teness o . tn i ,3 mod el InClY aI e: be
judged from the averages of fertility and mortality levels
previ?usly estimated (mRinly by the stable population
tecnnlque) separately for each of the 30 sets of age data.
According to tllose previous cGtimates, GRR should have
averar;ed 3.0, and eg for bot" sexes si.ouLd navo averaged
37.4 years, but it is possible th t these averBfes Rre
slightly biassed.

2/ See Etienne V,'n de ,ialle, "Characteristics of
Afric2:n Demographic Data". in \Iilliam Brass) et al., The
DemOgra7hY of Tropical Africa, I'r t nc eton , New Jersey, 1968,
pp.12-8 ; Manual IV, Methods 01' Estimating Basic Demogra­
.r.hic Measures fre>m Incomplete Data (United Nation" publi­
cution, Sales No. 67.XIII,2).

•
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But the direct application of the implied correction
factors to individual age data docs not always lead to
smooth results, evidently as errors in the individual
data are not always pr2cisely the same. A "saw tooth"
effect, i.e., recurrent fluctuations among successive
five-year age groups, often remzins, requiring additio­
nal smoothing.

III. General ~indinrs

17. Comprison 01 the reported average age distribution
of women in the c<! e group 15-44 with t'Le selected stable
population model suggests some overstatement for this
combined group (8ee J"ie;ure-l). 'I'he d c f t c i enc i.c e in the
proportions t ages 10 to 19 years is balanced by excesses
both at under 10 and in the middle of the reproductive
period. It seems likely that more of the deficiency io
due to age misstatements than to the differential omission
of f'emo Le e in the 10-19 age group.;li In other words, t1is
may be a conse~uence of the enumerators' preference to
consider a girl either os 0 child or [S a marriageable
adult rather th,n as an adolescent.~/ .vs a consequence, it
seems t.h.v t there i3 »n excess of c be ar-v cd o ve r fitted per­
centages of women in the most fertile years of age, but
the ext e r.t to which this is compensilted in t.r e who I.e
reproductive llge range of 15-44 years cannot be cscer­
t','ined. 1'hese chvr-ac t or-i s t i c s of ;'ge r r.por-t i n- could
lead to underestimation 0] total fertility if current
births were accurately reported.

18. Little can be said about the adult male age distri­
bution in detail bec!'use of the corno.l i ca t Lone of mirra­
tion, particularly temporary movements of labour. It is
believed the, t censuses nd '3S1mple surveys in Tropical Africa
often omit some mi&~rant male l'bourers not in pL: ces of
permanent residence. The percentages of both mcLo s and
f emaLe s ct the higher ages, are pr-o b-rbLy much affected by
the patterns of mortality of the elderly ~nd the demogra­
phic history of the di8tont nast so that little comment
can be made. It is probable tllat old persons often exag­
gerate t;leir ges wnen asked at a census.

1/ In African censusesmd survcy.. it often app ear s
tha t some young 1I1On, perhaps migrc'tory I', bourer-s , re
omitted, bu , it has nowlie re been suggested that young
women weEe missed in Rny si~nificant numbers.

'l:./ In the c se of boys the same phenomenon is noted
but here it seems to be concentrated 2t a somewhat higher
age, presumably because m. rriage','ble youn,'! men are ordi­
narily a few ye~rs older than marriageable younL women.
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19. The age distribution reported for each country in
the region of Tropical Af r Lcu , as weLl . s the adjusted and
smoothed distribution~ in percentage form, are tabulpted
and graphed in the Annex.

IV. How Particular Findings May Be Interpreted

20. To rive one example, the reported, adjusted and
smoothed percentage age distributions of Zaire are also
shown i~ this text, Table-3; in Figure-2A, the reported
and adjusted distributionsre compo r ed , and in Fig,ure-2B
the rnorted nd the f i na.Ll.y smo o tt.e d . It can be seen that
the results of the adjustment procedure still leave some
irregul, rities in the data which lack plausibility, and
t:,at these residual irregul?,ri ties Virtually disDppear
after smoothing. However, even then the population pyramid
does not ressemble th t of cl stable no puLr-t Lon very closely.

21. To bring out t'is latter fact, Firure-2C has been
drawn, comparing the finally smoothed data with a stable
population especially calculat~d from the original data
for Zaire. The follo\ling facts creme to li,ht. Eelative
to the stahle model, the adjusted and smoothed distribu­
tions have deficits around the B[e of 20 years and around
the age of 60 years, wh e r eas ",round the '..ges of 30 years
and 50 years the adjusted and s'noothed percentages are
relatively in excess. The finding surgests possible ulterna­
tive interpretations which, however, will have to be consi­
dered very guardedly.

22. On the ether hand, it ici qui~e pObsible that the
direction or intensity of age misstatements in Zaire
differed significantly from t'lat found on the average of
all 3CJ sets of o b s er-vn t i.ons , Cn t~lis assumption the true
popu18tion.ffiay conceivably - thouph not demonstrably ­
have closely resembled a stable popul,tion, with the
implication that in Zaire, as compared with other African
countries, there is a stronger proference to state ages
in the thirties rather than the twenties, and in tile
fifties rather than the sixties.

23. On the cne hend, it is equally possible- though
again not demonstrable - that age errors in Zaire were
quite similr to those in the other countri~s considered,
with the implication that ~aire's populFtion could not
have been stable. Birth rates may have been comparatively
low some sixty years, and again some twenty years, prior
to the dcte of observation, and comparatively high some
fifty and some thirty years before that date. This is
the interpretation whi c n interests us in the present
context, and it c;en be stated that it is no more hypo-



Table-3: Percentage Distribution of Population by Sex and Age ror Zaire, 1955-1958

- - i
Reported percentage Adjusted Percentage Smoothed Percentage

Distribution Distribution --f--
Distributione _ ...._.._---- --- .-

i1ales J Females l'1ale s Females Hales F9C1lales_. - -

4 16.998 16.777 16.506 16.891 16.342 16.768
9 12.996 12.790 11.235 12.194 12.702 1).027

14 11.018 8.219 12.344- 11.209 11,009 ItJ.718
19 6.515 7.188 8.728 9.200 9.454 S.27G
24 7.074 8.285 8.881 8.025 8.424 7.802
29 8.529 9.211 8.168 7.238 8.298 7.767
34- 8.072 10.577 7.914 9.050 7.535 8.122
39 7.064- 7.578 G.029 6.294 6.189 6.850
44 5.650 6.018 5.269 5.715 5.183 5.376
49 5.593 4.485 4.833 4.362 4.897 4.621
54 4.472 3.671 4.459 4.091 4.051 3.683
59 1,916 1.610 2.073 2.064 2.391 2.352
64 1.495 1.409 1,470 1..552 1. 455 1.54-1
69 0.994 0.839 0.964 0.956 0.954- 0.949
and over 1, 614 1.342 1,127 1.157 L116

I
1,148

- '---
ages 100.000 99.999 100.000 I 99.998 100.000 I 100.000.-J, ,-_.-
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the"';ical than the ,,1 re r-n-rtt ve a s sump t i c n tnat the popula­
tion was nearly stablc.

24. The ar~ument does not preclude other possible inter­
pretations. Thc populCltioll may have been neither stable,
nor need the errors of age statement hav0 been similar
everywnere, leaving 2, wide latitude for possible true
c i r cums tanc o s . Arr,ont these, :1m"ieV2r, we do not wish to
d i sn.iss tco lightly CUT a e s um-rt t on of s i mt Irri t y in age
errors, for otherwise the det~iled age data would be
practically vo r t.h Le s s . Certainly, o ur assumption cannot
be very precise, a s witnessed by a certain l,llck of sym­
metry be twe e n the smoot'lcd age distributions for either
sex.

V. Other Apparent Findings

25. I'rovided the t the dB sumpti on of c.inu Laz-I ty of age
errors deserves some ~redence, close insnection of the
resul ts grapJ'ad in t i .e Jumex permits various tentati ve
observations. In those graphs, a comparison i~ made only
between reported ,ud fina~ly smoothed age distributions.
To show further comprisons of the smoot~ed distributions
with stahle population models, c-IculGted separately in
relation to aac]} origrn81 sat bf data, would have taken up
too muc h space. It would '1er],aps also h,ve led too far
while the cccuracy of the h sic assump-,ion remains in
doubt. Blit the gconeral sr.aj)e of ;'i "talle population at
high or fairly high lcvalo of fertility is SUfficiently
well known (see Pi~~ ure-2C vri th yr' s p. ct to Zaire) to permit
the detectio~ of apparent irregularities of tle smoothed
age pyr-ami.cs by mere inspection oJ the gr. .hs shown in
the Annex.

26. 'Llere are a numbcr c. c o m tri c s for ~!hich the
smoothed ape -8yramid indeed resembles a stable population
fairly clo"ely. Among these may be listed at least Came­
roon (1960), ~ahomey (1961), Liberia (1959-60), Mali
(1960-61), Niger (1959-60), Tanzsni8 (1967) and Upper
Volta (1960-61), If our metho(l he'" e orne v aLi d i t y , one
may conclude thRt in those countries the levels of the
birth rate mr y indeed have b e en fairly constant over
several decades. Nete may be taken ailio of the result
for Ghana, known to hc;ve hu d an influx of international
migrants, most of t',er:, probably young men: the smoothed
data for Ghana, in foet, show a sli~ht bulge for young
adult males while otherwise they resemble a stanle popu­
lation. ihe fact that in a nu~ber of instances a resem­
blance to 2 Ltatle population is found may seem somewhat
encouragin but it does not orove that the method is
accurate.
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27. In most of the r-emci.n i ru; countries, tre final
results evidently deviate significantly from stable
population models. Inspection of the graphs seems to
lead to v:l'.rious tentative s u, gestions. 'There may have
been rises, or temporarily rather high levels of fer­
tility, for in;Jtanoe, in Halawi around 1950, in Namibia
about 1945-50, in Nigeria around 1940, and in Togo
since 1945, those being the time periods when members
of relatively enlarged age groups seem to hove been
born. Large birth lleficits are suggested, on the
other hand, in the Central AfricaG Republic sbout 1935-45,
in Chad during 1940-45, in Congo during 1920-40, in the
Ivory C0ast during 1935-45, or in Sierrz Leone around
1950. Comper-a t i veLy low fertility appears to h.rve pre­
vailed in Gabon since about 1920, as compared wit~ pre­
viously higher fertility.

28. These and other conclusions, of course, are invali­
dated if the underlying assumption of 8 sufficient simi­
larity in the patterns of are misstatement proves to be
un t eno b.l e ,

VI. Concluding note

29. ,re seem to be left wi t': two altern tive aporoaches
to un assessment of African population trends in past
decades. If we assume that fertility has been constant
(which cannot be proven) we can substitute a stable­
population model for the Actual data, implying that the
detailed effects of a~e misstatements remain unfathoma­
ble And variable. If we assume thAt the pattern of age
misstatements is constant (which :lso cannot be proven)
we can calculate a portly iicorrected" age distribution
from inaccurate though detailed d8:a, implying that
population trends, ..nd e scc c ic Lly birth ra t c s , in Tro­
pical Africa have been variable not only amung countrles
but also wt t ni n some of these countries in the course of
time.

30. ,'hich of t'H) tWQ ap.u ca cue s he's greater validity
cannot now be determined, aml perhaps it never will be.
Too little is known a r.cu t Afric I s demographic past to
permit an assessment whether the fertility rises, declines,
or temporary deficits, suggested here, are in fact likely
to have occurred.

31. At least the possibility should be admitted that in
many African countries birth rates could have varied sig­
nificantly in the course of time. This admiusion would
have some implications for probable future trends. The
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rates may also vary in the course of the future, and
need not confor to ary uniform trend p,ttern as is now
of~en suggested in the relevant popultion projections.
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LEGEND

LEGENDE

REPORTEe AGE DISIRIBUTION
CO~WOSITION PAR ACE ENREGISTREE
SMDDT~EO AGE DISTRIBUTION
CO~WOSITION PAR AGE LISSEE

~'-'"

FE:MAlES
POPULATION FEMININE

•

L__ ~~'
-'-

"~.~

" ""<..><,

....
"',

.\
~.

'.'

••
;

,

'It'
r:
':!

v.
h

.L'

't'

.'#

.f~

¥

./ ..,

"

.+

).

.; ../

/7'
~--, " -,

t

)..--,,/
/' /

e-" ~ ,t
,.r //1'

//

"ALES
POPULATION WillSCULINE

AGE
I

.~ I ;!'
" 70 '. I"65

1
60

I
55

I
50

I
45

I
40

1
35

1
30

I
25

I
20

I
15

I
10

I
5
I
o

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
5 2 C 15 10 5 0 5 10 15 20 25

PER CENT/POURCENTAGE



PORTUGUES GUINEA

GUINEE BISSAU

o - 195J

LEGENDE
LEGEND

RePORTED AGE DIST~IBUTION

COMPOOITION PAR AGE ENREGISTREE
SMOOTHED AGE DISTRIBUTION
COMPOOITION PAR AGE LISSEE

FEMALES
POPULATION FEMININE

"

'\ ' ...

} ';»

t-:
•

~.

<, \~"--- ...
~

., .'.,~:'_"

••
,-""

ot­t,

~"

,.
"

\'1
'~

",'

11

j;
J

, ,
.*

Ii

if
I

J ~
. i

/1

!
/

. '.J

"f ~

(.~/
, ,..-,.- .'.

MALES
POPULATION MASCULINE

AGE
I
I

70
( ~ "­

65 '
I

bO
I

55
I

50
1

45
I

4()

I
35

I
30

I
25

I
20

I
15

I
10

I
5
I

, 0
1111!lllllII!IlIllllIl!!lllll!!!l!!lll!lIIIIIIIII!IIIIIIIIIJIIIIIIIII!!llJlI!I!!IIlI!!IlIIlll!llIIll

25 2C 15 10 5 0 5 10 15 20 2S

PERCENT / POURCENTAGE



I:.EP .CF Ur\ZANU

REPUBLIQUE-UNIE DE TANZANIE
o - 1'>1,7

LEGENDE
LEGEND

---- \..t.
'':''-

""'-'" .

KlPURTEC AGE DISTKI~uTION

COMPOSITION PAR AGE ENREGISTREE
SMCOT~ED AGE OISTRIBUTIU~

COMPOSITION PAR AGE LISSEE

'""',
"-.

FFMALES
POPULATION FEMININE

•

.~...
'".",

--,. "

•
+ •

•
t.

+ •

••

...

.+

*'•
•

t.

•

*-

•
. ..

•

~

•
."

#

•

6

...
"

"
"...•

"'ALES

POPULATION MASCULINE

.+

AGE
1
1

7J
1

05
1

60
1

"5
1

50
1

45
1

40
1

35
1

30
1

25
1

20
1

15
1

10
1
5
1
o

1IIIIIIIIIIIII111111111111111111111111111111lllllllll11111111111111111111111111111111111111111111111
.25 2C 15 10 5 0 5 10 15 20 25

PERCENT I POURCEt~AGE



»

SENEGAL 1960 - 19&1

LEGEND
LEGENDE

REPORTED AGE OISTRIBUTION
COMPffiITION PAR AGE ENREGISTREE
SMOOTHED AGE OISTRlaUTION
CO~WOSITION PAR AGE LIS SEE

fEMALES
POPULATION FEMININE

."- \

~/
/' \
I.._--~

-~ -- ~,

--
~

's

"'-
'~"

,

"\

\ \
\,~

rl
l\

t~
//

~
~.'

... ~, \
-, \

'*

i
/1

{:

! !

. ~

,~f

./
""i

/
/\. \

!

J .-
/

~-/-/

"ALES
POPULATION rllASCULINE

~_/

AGE
I
I

10
I

65
1

60
1

55
1

50
1

45
I

40
I

35
I

30
I

25
1

20
I

15
I

10
I
5
I
o

111111111111111111111111111111111111111111111111111111IIIIltlllllllllllllllllllllilltlllJlllllllllll
25 2C 15 10 5 a 5 10 l' 20 25

PERCENT/ POURCENTAGE



SIERRA LECNE o - 1963

LEGENDE
LEGEND

FEMALES

REPURTED AGEDISIK ItlUTIU~

CO~WOSITION PAR AGE h~EGISTREE

SMOOTHED AGE OISTRltlUTlOt
COMPOSITION PAR AGE LISSEE

POPULATION FEMININE

~~
~

~

~.. -
--- - .....-----

\,
\~,,

~.

'~ -,, '

~'~

\
---. ..

'.

t,

••
of
'\,

'"

;
.'t,

\1,,
1\I ~

.i
.'

./,t
I

~/i

..

••
1/

I';'0,

/ "~

MALES

i

~
~ "

--~-. _.-
-- ~~I/-,:-

~- .----

POPULATION MASCULINE

AGE
I
I

70
1

65
I

60
I

55
I

50
I

45
I

40
I

35
I

30
I

25
I

20
I

15
I

10
I
5
I
o

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
2S 20 15 10 5 0 5 10 15 20 25

PERCENT / POURCENTAGE



SjjAlILANO
SOUAZILAND

o - 1966

LEGENDE
LEGEND

RlPURTED AGE DISIKIBUTI0"
COMPOSITION PAR AGE ENREGISTREE
SMOOTHF.O AGE 0ISTKI~UTION

COMPOSITION PAR AGE LISSEE

f EMAL ES

POPULATION FEMININE

~

.<~~.

-.
'....

~ '.

r.

1; "

•
•

t.
i

"
~,

H'
\\

"

-4

,1
",/,,
•,

I
I

• +

i

f .•

. ';

i

'/.:*
/ ',

.¥ ..
~

.4;--~"-- .. ~.

/

"t'>: ->

,//..
.....'

"ALES
POPULATION MASCULINE

AGE
1
1

70
1

65
1

60
1

55
I

50
1

4~

1
40

1
35

1
30

1
25

1
20

1
15

1
10

1
5
1
o

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
,25 21; 15 10 5 0 5 10 15 20 25

PEf;CENT /POURCENTAGE



TOGO o - 1901

.-+
,

'--..-"-.........

LEGENDE
LEGEND

~L-":"LES

POPULATION FEMININE

PtPu~TE[j ':'GE CISEI
COMPOSITION' PAR AGE ENREGISTREE

SM0uTHED AGE DI5TRI
COMPOSITION PAR AGE LISSEE

t

'.-,

•

JGf
!

• * I ..
70.. I ..
b~,.. I '.
D";.. I ••
? ';

+. I • t
5,-,.. ; ..
.;')

# 1 • t

"J
t I t •

35
t. 1 t.

30
.t I t

25

• • I ••
20

•
.>:

~Al E 5

....

POPULATION MASCULINE

•

.+

I
l~

I
10

I
5
I
o

Ii r t t t t I II f 1I11 II II III II 11 I III I I II I 11 II II II I I I I II I I 11 III I 1 1 I II I II I I 111 II III II I I II I rt r r I 1I III Il III
25 20 15 IG 5 0 5 10 15 20

PE R(E NT / F-OURCENTAGE



TOGO 1958 - 191>0

LEGENDE
LEGEND

KEPORIED AGE DlSTRIBUTIUN
COMPOSITION PAR AGE ENREGISTREE
SMUOT~ED AGE DISTRIBUTIUN
COMPOSITION PAR AGE LISSEE

FEMAL ES
POPULATION FEMINn~

/.

..

t~\
\

"

'.\

\'
'*\,
\,1 "

+ ~

"-, \
' .. -
~\"'-..~/

...'

i

l, ,
f.~

''''\
~

I ;

r
/1

(I
-.....

--j

+.

.,,' ..

i

j

_;4

-,

t' \

-'~...
/" ,

-,.Y /"
--~-'-'~- - - _.

MALES
POPULATION ~IASCULINE

~.- - - ..-_/_--------_...~

... ----

AGE
I
I

70
I

b5
I

bO
I

55
I

50
I

45
I

40
I

35
I

30
I

25
I

20
I

15 \-,, "-
I v., ....

10 ~---

I - ""~
5 ~"::::",--... ...c-

I '-...,

o -
IIII II' II II III III III 1111111 t I 1111111 III II III III I Illl 1I111111111111111 II III II II III I II II llill I II IIIII1 I

25 20 IS 10 5 a 5 10 15 20 25

PERCENT I POURCENTAGE



TOGO o - 1961

........

LEGENDE

LEGEND

--- .:.;.--.
~ -......- .

REPORTED AGE CISTRlriUl
COMPOOITION PAR AGE ENREGISTREE

SM00THED AGE DlSTRldUl
COMPOOITION PAR AGE LISSEE

HMALES
POPULATION FEMININE

..............

'.

~.

+"

\ .:
....
. ~

-,
-,
~.-

, ..

•

\' ...
....
•

.+

.+

•

•
..*

•

...

"
+~

• *
/I

• •
*.

.
;

.'

.. t

•
...-

#

-~-:
..~-......-' .".

~ALE S
POPULATION MASCULINE

• +-

AGE
1
I

70
I

65
I

60
I

55
I

50
I

45
I

40
I

35
I

30
I

25
I

20
I

15
I

10
I
5
I
o

1111111111111111111111111111111111111111111 I1111111111111111111111111111111111111111111111111Jl11II
25 20 15 10 5 0 5 10 15 20

PEF:CENT / 'pOURCENTAGE



... ,

UPPER VOLTA

HAUTE-VOLTA

l'lbO - lilbl

LEGENDE
l~GEND

--
<-

Fl~~t.L FS

~trG~TEG AGe DISfRldJTI0
COMPffiITION PAR AGE ENREGISTREE

SMI 'J1 t·" AGE OISTRIBlJTL.I

CONPffiITION PAR AGE LISSEE

"'",
~~ _.....-"..

~

•

POPULATION FEMININE

•
+ •

'+

•

'.
+.

+

•
+.

.+

.+

*

• •
*• +

*
•

,
••

• +

• +

;)

• +

..
.;,,

•

*
•

~ ..
.,,". ...

"ALES
POPULATION MASCULINE

.+

AGE
I
I

70
I

65
I

oJ
I

55
I

50
I

45
I

40
I

35
I

3)
I

25
I

2)
I

15
I

10
I
5
I
o

II I IIlJ I I 11111 I III III I I IIllJ II II II II II I II Illl I I II I I IIII IlIII1III JlIII I II1II II IJllllI II I 11J11 III II III
25 2C 15 10 5 11 5 10 15 20 25

Fe:I:C r r,T!POURCJi]NTAGE



lllI RE 1955 - 1958

LEGENDE
LEGEM

~

~E.PORTEO AGE DISTKIaUTION
COMPOSITION PAR AGE ENREGISTREE
SMOOTHEO AGE DISTRIBUTION
CO~WOSITION PAR AGE LISSEE

-.-'-

-.

FEMAL ES
POPULATION FEMININE

-.

"

''\.

~

\ ..-.

f//
•

"'" .',,-"- '.
~ .

" ~..:.

.t

'"

.'
-'\"

*

•••
/j

~-

• t

•

, I

../
. :,'

·-f
I

·f
1'.

/*
" -',r .--

•,..-'
--./

MALES
POPULATION MASCULINE

AGE.
I

• '\ I
-, '\ 70

" I ,.
65

I
60

I
55

I
50

I
45

I
40

I
35

I
30

I
25

I
20

I
15

I
10

I
5
I
o

IllIJIllllJIJIIJIJIJIJIIIIIIIIllJIIIIlJIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIJIIlJIIIIJJIIllIIIIIIIIlIIIIIJ
25 2C 15 10 5 0 5 10 15 20 .2S

PER CENT I POURCENTAGE

.. ,




