


Appendix A

THE HAITIAN CENSUS OF 1918/19

A census, admittedly incomplete, was taken in this
country between September 1918 and August 1919.

1

Apparently the census was limited to a head count only
for the various political subdivisions of the country. The
results were first published in a Haitian newspaper and
subsequently reproduced by Victor. These are the
census data with which this appendix is concerned.

Since 1900 (if not earlier), the Roman Catholic
church has provided annual estimates of the Roman
Catholic population of the country, by departments.
Since the population is almost entirely Roman Catholic,
these figures have been used as population estimates for
Haiti.

The comparison of these two sets of data in chapter I
showed such disagreement that no appraisal of the
census could be made on this basis alone. It is necessary
to apply more. tests, some of which will be illustrated
in this appendix.

The results of the tests presented here should not be
considered as definitive; they are presented as a detailed
illustration of methods of testing a census count with
non-census data. There is probably no other country
with identical conditions, where the tests illustrated here
could be applied without modification. On the other
hand, it is believed that the reasoning followed here could
be adapted to the solution of a similar problem else­
where.

This problem has several aspects each of which will
be considered separately, namely:

(1) Appraising the church estimates;
(2) Comparing the church estimate and the 1918/

1919 census count with the 1950 census count;
(3) Comparing the rate of growth with rates for

other countries;
(4) Using the 1950 census data by age and sex to

estimate the population 30 years earlier, that is to say,
as of 1920.

If the original records from the 1918/19 census were
available for examination, perhaps other appraisal pro­
cedures could be employed; also, detailed information
on the social, economic and geographic factors in each
of the parts of the country could be used to advantage
in a definitive analysis, but that is beyond the scope of
this manual.

Appraising the church estimates

The number of church members for each of the
dioceses is available for each year since 1900 (if not

1 See: M. Lubin, Du Recensement en Haiti, 1951. Also, Rene
Victor, Recensement et Demographie, Port au Prince, 1947.

earlier) .2 Since the boundaries of the dioceses corre­
spond fairly well to the boundaries of the departments,
these figures are taken as the equivalent of population
estimates for departments.

It is not clear exactly how the church estimates were
made. It is clear, however, that the pattern of popula­
tion growth which they imply is most improbable.
Figure Al shows the annual estimates for each de­
partment. It appears that the changes are in the nature
of "steps." For several years the figure for a given de­
partment is carried unchanged; then it is abruptly
raised to a new plateau. Occasionally, the figure is
abruptly lowered. For example, in the Sud, the popu­
lation for the years 1907 to 1913 is reported uniformly
as 325.000. In 1914 the figure is suddenly boosted to
521,000, and it is kept at this size through 1917. In
1918 it is boosted to 541,000 and allowed to remain at
this level through 1920. Between 1921 and 1924 the
figure is decreased to 509,000. It is then reported with­
out change until 1929, when it is raised to 628,000.
It is reported at this level annually until 1943, when
the round figure of 700,000 is substituted. It is not
credible that the population of this department grew
in this fashion.

Victor noticed this type of behavior in the figures and
concluded that these data must be used with caution and
reservations. He added that some of the variations were
explainable in terms of epidemics and other events;
many of the variations, however, are not explainable in
such terms and may have resulted simply from the
desire to present a larger estimate of the number of
church members.

The totals reported for Haiti often do not agree with
the sums of the figures for the departments. In 1918,
for example, the church figures are as follows:

Artibonite 255,000
Nord .................•........... 437,000
Nord-Ouest 108,000
Ouest 780,000
Sud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541,000

The total for Haiti obtained by adding these figures is
2,121,000; the total reported for the country is
2,150,000. For this year the discrepancy is small, but
for some years it is as high as 10 per cent of the total
for the country.

2 These data are taken from United States, Department of
Commerce, Haiti, Summary of Biostatistics, Washington, June
1945. This report is a compilation of all data on Haiti which
could be located in both official and unofficial Haitian sources.
The data are reproduced without alteration, but are fully
annotated; for further information regarding sources, the
reader is referred to this publication, as well as others men­
tioned in this appendix.
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This type of error is mainly important in so fa~ as
it suggests that the figures were not carefully complied
and that all of them may be subject to error. ~ach of
the totals for a department presumably was ob~a~~ed by
adding its component parts, and the possibility of
arithmetic errors in these sums has to be considered.
Those who compiled the figures were apparently not
much concerned with accuracy. Perhaps approximate
estimates were sufficient for church purposes, but t~ese
figures cannot be accepted as accurate standards against
which to evaluate the census count of 1918/19. The
fact that the two sets of figures do not agree cannot
be taken as proof that the census count was wrong.

Comparing the church estimate and the 1918/19
census count with the 1950 census count

This comparison can be ma~e department by depart­
ment, in an effort to determine whether one of the
earlier sets of figures seems more reasonable than t~e
other in light of the 1950 census count. Such a compari­
son is shown in table AI.

The two sets of earlier data show entirely different
rates of change when co~par~d with the 1950 c.ensus
count, except for the Art~bomte. In the Nord, It ap­
pears that the population Increased by 111 per cent on
the basis of the 1918/19 census, but only 23 per cent
on the basis of the 1919 church data. Which is more
nearly correct? The answer should be sought by evalu.at­
ing the indicated chang~s in t~e. ligh~ of known social,
economic and geographic conditions In each of the de­
partments. This analysis is beyond the scope of the
present manual.

Comparison of rate of growth with that of other
countries

The annual geometric rate of increase shown by the
1918/19 census and the 1950 census is 2.1 per cent;
the rate indicated by the church estimate for 1919 and
the 1950 census is 1.2 per cent. For comparison, the
rates of growth in neighbouring Caribbean areas were:
Dominican Republic (1920 to 1950) 2.9
Jamaica (1921 to 1953) 1.7
Other British West Indies (1921 to 1946) 1.2
Cuba (1919 to 1943) 2.1
French West Indies (1921 to 1946) 0.5

Since both rates for Haiti fall within the range of
rates found in the neighbouring islands, the results of
this test are inconclusive.

Estimation of 1920 population from 1950 census data

Given the 1950 population by age and sex, and a set
of mortality rates, it is possible to work backwar.ds and
estimate the population of Haiti in 1920, of which the
population in 1950, aged 30 years and over, were the
survivors."

The age and sex distribution of the. ~aitian popula­
tion in 1950 is available, but the statistics by age are
markedly inaccurate. Numbers reported at ages under 5,
for example, appear much too small and, in the absence
of any other explanation, it must b~ presumed .that the
enumeration of children was very Incomplete In 1950,
and this suggests the possibility that there were import­
ant omissions also in the enumeration of adults. Inac­
curate enumeration of children does not affect our com­
putation, since only the persons aged 30 ye~rs ~nd over
are relevant to an estimate of the population In 1920;
however, if the adults were under-enumerated, the
1920estimate may be too low.

A set of mortality rates for the period 1920-1950 is
not available from Haitian sources. Accordingly, it is
necessary to select a set of rates from among the life
tables available for various countries. Mexico as of
1930 was chosen as a country which had about the
same age composition of population as Haiti in 1950,
where the level of economic development and health
facilities, though probably superior to those of Haiti,
were not g-rossly different, and for which a life table
was available. The life table of some other country
might have been used equally well, but the Mexican
life table will serve for illustrative purposes.

Thirty-year survival rates were obtained from the
Mexican life table and applied to the 1950 Haitian age
and sex composition. These procedures can be illus­
trated very briefly as follows. For males, according to
the life table, the survival rate between azes 20 to 24 and
50 to 54, is 623 per 1,000. In 1950 in Haiti there were
51,300 men aged 50 to 54 years; this number divided
by 0.623 provides an estimate of 82,300 males aged
20 to 24 in 1920.

These calculations were carried through for each five
year age and sex cohort, and the results summed. With
the addition of suitable estimates for the highest age
groups in 1920, from which there were few or no

S The census as of 1918/19 was taken about 31 years prior
to the 1950 census. The 1950 data could have been projected
backwards 31 years, but the computations are much simpler
to make for a period of 30 years and the results are good
enough for illustrative purposes.

Table Al

COMPARISON OF THE 1950CENSUS COUNT WITH ESTIMATES FOR 1919 FOR HAITI, BY DEPARTMENTS

(Numbers in thousands)

Per cent 'ncrease up to 1950 from

1950 1918/19 1919 church 1918/19 1919 church
Department cetlS1U census estimate census estimate

Artibonite ••......• 569 241 255 136 123
Nord ............. 540 256 437 111 23
Nord-Ouest 168 78 108 115 55.......

1,095 671 780 63 40Ouest ..•..•••..•..
Sud 740 385 541 92 37..............

TOTAL 3,112 1,631 2,121 91 47
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survivors in 195Q4, an estimated population in 1920 of
1,900,000 is obtained. This should be reduced, to allow
for increase from 1918/19 to 1920, to perhaps 1,850,000,
which is intermediate between the 1918/19 census count
and the 1919 church estimate. It must be admitted that
this estimate is subject to a rather wide margin of
error. So far as it can be trusted, it suggests that the
census figure is too low and the church estimate too
high. A figure as low as the 1918/19 census count could

4 These estimates are necessarily rather arbitrary, but the
age groups concerned are too small to have an important effect
on the result.
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be accepted as roughly correct only on the assumption
that Haitian mortality was much lower than that indi­
cated by the Mexican life table. This life table gives an
expectation of life at birth of about 33 years; if the
expectation for Haiti had been as high as 45 years
during the period in question-that is, about the same
as for Trinidad and Tobago in 1930-1932-the 1950
and 1918/19 censuses would be reconciled; but this is
highly improbable. Acceptance of the 1919 church esti­
mate, on the other hand, would imply either extremely
high Haitian mortality, at least equal to that of India
for a comparable period. or a gross under-count of the
adult population in the 1950 census.



Appendix B

THE RELIABILITY OF CENSUS DATA FOR LIBYA1

A check on the accuracy of the census figures for
1931and 1936 is provided by a comparison of the annual
rates of growth (geometric mean) of the native popu­
lation during the interval for major geographical divi­
sions of the country (table 1).

Table 1
INTERCENSAL INCREASE OF de facto NATIVE POPULATION

BY REGIONS, 1931-6
Table 2

TOTAL de facto NATIVE POPULATION OF LIBYA 1931 COMPARED
WITH THOSE AGED 5 YEARS AND OVER IN 1936

ported by a comparison of the total native population
by sex for 1931 with the corresponding population aged
5 years and over in 1936. The percentage reduction of
females, which should reflect in the main intercensal
mortality if the data were accurate, is much lower than
that of males (table 2).

Differenc,Populafion

An_al ferc,ntag,
,.at, 0 f"DWth

(g,om""C _a..)PoptdlJlion

1936 1931

1931 1936 Nwmber P".cenlag,Libya .
Tripoli .
Misurata .
Benghazi and Derna"..
Libyan Sahara .

732,973
343,093
203,922
137,582
48,376

654,716
296,946
182,953
136,215
38,602

2.3
2.9
2.2
0.2
4.6

TOTAL 654,716

Males ..... 341,984
Females '" 312,732

623,848

322,691
301,157

30,868

19,293
11,575

4.7

5.6
3.7

Table 3

Source: Italy, VIII Censimento generale della popolazione
... , vol. v, pp, 24-5, 1939.

The population figures by sex and age groups also
show evidence of errors. They are available only for

2 As appears in a table (Appendix, table 3) of the work cited.

Differences in the numbers of persons enumerated in
1931 and 1936 as nomads and semi-nomads in various
districts also suggest the possibility of errors in enumera­
tion. . . .2 The figures for certain districts show
fairly large numbers of nomads or semi-nomads in
1936 where none were enumerated in 1931 and
vice versa. To be sure, the differences may b~ due
partly to changes in the application of the terms
" d" d'" d " hi h hnoma an semi-noman, w IC were rat er loosely
defined, or perhaps to errors in the identification of
g~ographical areas, but they suggest the possibility that
SIzeable groups of these people were omitted from the
enumeration in 1931 or 1936, or in both censuses. Even
the figures for whole provinces, as given by the two
censuses, seem incon.sistent; they are also contrary to
the generally held VIews that the people of Benghazi
and Derna are relatively mobile and that those of the
Libyan Sahara are more nomadic than those of the
northern provinces. The figures by provinces are sum­
marized in table 3.

18.1
15.4
6.0

13.7
10.8

1936

23.6
35.0
23.8

4.5

1931

P,,.C"'lag, of nafiv, populafion
enumerated (U nomtJd4 Dr' 4nni..._d,

p,.DfJlnc,

Tripoli ..•...................•
Misurata .
Benghazi ...............•.....
Derna .
Libyan Sahara ..

• Data for Benghazi and Derna are combined because of large
interprovincial migration during this period. Source: Vol. v,
p.21.

The rate of 0.2% for Benghazi and Derna stands in
marked contrast to the rates for the other regions, re­
flecting the possibility of higher mortality, lower fer­
tility, and much larger emigration resulting from the
Italian military custody of one-third to one-half or
more of the regional population during 1923-35. The
large increase in the Libyan Sahara is possibly due to
underenumeration there in 1931. The increase of 3%
per year in the province of Tripoli seems hardly pos­
sible without heavy immigration. It was alleged that
many exiles who left the country during 1915-30 re­
turned between 1931 and 1936. Their return may have
in part accounted for the rapid increase in the province
of Tripoli.

A higher rate of increase for females than for males
is shown by the. census figures for natives in all prov­
inces except Benghazi and Derna (see Appendix, table
1). For the territory as a whole the figures show a
ratio of 1094 males per 1000 females among the de facto
native population of 1931, 1062 in the de facto popula­
tion of 1936, and 1075 in the resident native population
of 1936. These figures suggest a relatively greater under­
enumeration of women than of men in the 1931 census.
The departure of exiles prior to the 1931 census and
their return during 1931-6 does not explain these
figures. On the contrary, since the exiles must have
been mostly men the trend of the sex ratios is contrary
to that which would have been expected to result from
these movements.

The hypothesis of relatively greater underenumeration
of women than of men in the 1931 census is also sup-

1 Reproduced by permission of the author, from Chia-lin
Pan, "The Population of Libya", Population Studies, Vol. III,
No.1, June 1949, pp. 106-108.
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Under 5 1016
5- 9 1143

10-14 1344
15-19 1111
20-24 885
25-29 968
30-39 1001
40-49 995
50-59 1173
60-69 . 1152
70-79 1093
80 and over 1083

the resident native population of 1936. The sex ratios
computed from these figures are presented in table 4.

The ratios for the age groups under 5, 20-24, and
25-29 seem to be too low in relation to those of the
neighbouring age groups. On the other hand, those for
the group 10-14 and for all groups above 50 seem too
high. To some extent these variations may be due to
mis-statement of ages of men or women; and the con­
tinued absence of male exiles at ages 20-29 may help to
explain the ratio for that age. However, the figures
suggest the possibility of serious underenumeration of
males of ages 20-29 and of females of ages 10-14 and
50 and over.

All ages 100.0 100.0

The census data for Italians appear to be much more
accurate. The distributions by sex, age and marital
status for the Italian population are characteristic of a
population built up mainly by immigration....8

15.3
14.1
15.1
13.4
H.7
11.4
7.4
4.7
2.7
1.2

Females

Table 5

0- 4 14.5
5- 9 15.0

10-19 17.6
20-29 11.6
30-39 13.7
40-49 10.5
50-59 8.1
60-69 5.1
70-79 2.7
80 and over 1.2

Age (years) Males

The proportionate distribution by age of the resident
native population in 1936, which is shown in table 5,
suggests underenumeration at ages under 10 and 20-29
for both sexes.

Males per 1000 females

Table 4

Age (years)

All ages 1075 3 Data are given in the Appendix (Tables 14-16) of the
work cited.

Appendix

Table 1

PRESENT NATIVE POPULATION OF LIBYA, 1931 AND 1936, AND RESIDENT NATIVE POPULATION,
1936, BY SEX AND MAJOR ADMINISTRATIVE DIVISIONS

Present population
Resident

Administrative P~rcentage pop..lation
division and se« 1931 1936 Increase 1936

Libya, total ....................... 654,716 732,973 12.0 750,851
Males .......................... 341,984 377,416 1Q.4 388,948
Females ........................ 312,732 355,557 13.7 361,903

Province of Tripoli ............. 296,946 343,093 15.5 351,774
Males ........................ 154,834 174,881 12.9 182,265
Females ...................... 142,112 168,212 18.4 169,509

Province of Misurata ........... 182,953 203,922 11.5 213,486
Males ........................ 95,109 103,712 9.0 111,230
Females ...................... 87,844 100,210 14.1 102,256

Province of Benghazi and Derna", 136,215 137,582 1.0 137,426
Males ........................ 72,376 75,079 - 3.7 71,908
Females ...................... 63,839 62,503 - 2.1 65,518

Libyan Sahara .................. 38,602 48,376 25.3 48,165
Males .•..........•........... 19,665 23,744 20.7 23,545
Females .................... 18,937 24,632 30.1 24,620

• Data for Benghazi and Derna are combined because of large inter-provincial migration
during this period.
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Appendix C

THE CENSUSES OF HONDURAS

Table ci
POPULATION OF HONDURAS ACCORDING TO CENSUSES TAKEN FROM

1881 TO 1950, AND APPARENT INTER-CENSAL RATES OF INCREASE

Because censuses have been taken at frequent inter­
vals, the population statistics of Honduras provide
excellent material for the application of various methods
for their appraisal. In this example, i:: is intended
chiefly to show how a series of several successive popu­
lation counts can be utilized in a tentative evaluation of
their relative degrees of accuracy. More definite ap­
praisal becomes possible only after application of various
balancing eqL itions to specific census intervals, as de­
s.cribed in the SEveral chapters of this manual.

The series of census results for Honduras since 1881
shown in table C1 is very irregular. If all censuses had
been accurate, the series would indicate moderate rates
of population growth in the periods 1881-1887, 1910­
1916, 1916-1926, and 1940-1945; rapid growth in the
periods' 1905-1910, 1930-1935, 1935-1940, and 1945­
1950; extraordinarily rapid growth in the periods 1887­
1901 and 1926-1930 and a decline in the period 1901­
1905. Only very unusual events could have resulted in
such fluctuations of the rate of growth. Actually, it is
highly improbable that all censuses could have been
correct; if some of them were fairly accurate, some
others must have been very inaccurate.

Date of census

1881 .
1887 .
1901 .

31 XII 1905 ..
18 XII 1910 .
18 XII 1916 ..
26 XII 1926 ..
29 VI 1930 ..
30 VI 1935 .
30 VI 1940 ..
24 VI 1945 .
18 VI 1950 ..

Pnpulation

307,289
331,917
543,841
500,136
553,446
605,997
700,811
854,184
962,000

1,107,859
1,200,542
1,368,6051>

Apparent
annual rate
cd increase a

1.30
3.59

- 2.07
2.06
1.52
1.46
5.80
2.41
2.86
1.63
2.66

as they were.' It is not within the scope of this manual
to discuss methods for the revision of past estimates.
Although the revised figures to Tosco and Mondragon
have been adopted for official purposes, we shall, in the
present appendix, concern ourselves mainly with the
raw census data, which were obtained directly from the
admittedly inaccurate census enumerations,"

The consistency of the census totals

The inconsistency of the series of census results shown
in table Cl is very obvious mainly because censuses
have been taken in close succession. The effect of an
error in a census enumeration on the apparent inter­
censal rate of increase is very large if the census inter­
val is short. For longer census intervals, the calculated
average rates of increase are less severely affected by
errors. For example, although both the 1881 and 1950
figures may have been in error, the apparent rate of
increase for the entire period-2.l9 per cent per annum
-is plausible and is probably not much in error." We
may compute apparent rates of increases from the re­
sults of any two censuses in order to determine which
figures could be consistent with one another, and which
not. In this fashion, by accepting some censuses and
eliminating others, we can obtain various series of census
results which, taken by themselves, would not seem to be
necessarily inconsistent.

One such possible series is obtained by accepting
only the results of the censuses of 1887, 1905, 1910,
1916, 1926 and 1945, while rejecting the censuses of
1881, 1901, 1930, 1935, 1940 and 1950. Another pos­
sible series may include the censuses of 1881, 1910, 1930,
1935, 1940 and 1950, while rejecting those of 1887,
1901, 1905, 1916, 1926 and 1945. (See table C2.) Ap­
parently consistent series may also be obtained by
selecting other combinations of censuses. The census
of 1901, however, cannot easily be fitted consistently
into any series. Either the enumeration of 1901 was ex­
aggerated (possibly intentionally) or else most, if not
all, of the other enumerations were deficient.

Apparent average annual rate of
increase, 1881-1950 2.19

• Average annual geometric rates.
I>Unrevised result, as obtained from the enumeration.

Aware of these inconsistencies, the statisticians of
Honduras have expressed their doubts as to the ac­
curacy of the most recent census as well as of earlier
censuses. Tosco and Mondragon have proceeded to
construct a series of revised population estimates which
they consider to be closer to reality than those which
could be made on the basis of the census results, such

~ ToscC!, M., and Mondr~g6n, R., Analisis dinamieo y econo­
n;~co-soc~al de La poblaCJon de Honduras, Servicio Informa­
trvo del Banco Central de Honduras y del Banco Nacional de
Fomento, Tegucigalpa, 1952.

2 The revised census age distribution has been used in the
example. in chap!er III on page 46 for the computation of
hypothetical survival rates. It was found that the revised data
for 1950 were not consistent with the unrevised census age
distribution of 1940.

S This rate may be compared with long-term inter-censal
rates of increase for neighbouring areas. For Nicaragua, from
1906 to 1950, the apparent rate amounts to 1.70 per cent per
annum; for Costa Rica, from 1864 to 1950, 2.23 per cent per
annum; for Panama, from 1906 to 1950, 2.48 per cent per
annum; for Cuba, from 1899 to 1950, 2.45 per cent per annum'
and for Mexico, from 1921 to 1950, 2.04 per cent. '
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Table C2

ApPARENTLY CONSISTENT SERIES OF SELECTED CENSUS RESULTS
FOR HONDURAS, 1881-1950

The first alternative suggests population growth at a
declining rate until 1926, followed by very rapid growth.

Dote of census

First alternative
1887 .

31 XII 1905 .
18 XII 1910 ..
18 XII 1916 .
26 XII 1926 .
24 VI 1945 .
Second alternative

1881 .
18 XII 1910 ..
29 VI 1930 ..
30 VI 1935 .
30 VI 1940 .
18 VI 1950 .

Population
enumerated

331,917
500,136
553,446
605,997
700,811

1,200,542

307,289
553,446
854,184
962,000

1,107,859
1,368,605

Apparent annual
rate qfincrease

2.24
2.06
1.52
1.46
2.95

2.01
2.25
2.41
2.86
2.14

A possible explanation for this mode of growth might
be the political disturbances from which Honduras suf­
fered during the first quarter of the present century.
The second alternative, which seems more plausible,
portrays a gradually accelerating trend, which might be
accounted for by a gradual fall in mortality rates owing
to improving knowledge in matters of health and per­
sonal hygiene; after 1940, however, there follows an
unexplained drop in the rate of growth.

Consistency of census results with vital statistics

A series of the numbers of births and deaths regis­
tered in Honduras, beginning with the year 1910, is
available.' There are minor gaps in this series, the fig­
ures not being available for the years 1917, 1922, 1924
and 1932; the missing figures can, however, be easily
interpolated without the risk of any major error (the
series being, on the whole, fairly smooth). Since migra­
tion was probably of small numerical importance in most
years, these figures probably suffice for balancing equa­
tions of the total population in each of the census inter­
vals beginning with 1910.

Table C3

ApPARENT INTER-CENSAL INCREASES AND APPARENT EXCESS OF BIRTHS OVER DEATHS IN EACH
CENSUS INTERVAL, HONDURAS, 1910-1950

Discrepancy

Apparent
Per cent

Apparent
qf census Per c"'t qf

exceS$ totot at apparent
inter-censal of births end of inter-censot

Census interval increase over deaths Amount period inc1'ease

1910-1916 .............. 52,551 60,126 - 7,575 - 1.25 -14.4
1916-1926 .............. 94,814 lll,435 - 16,621 - 2.37 -17.5
1926-1930 .............. 153,373 52,474 100,899 11.81 65.8
1930-1935 .............. 107,816 81,645 26,171 2.72 24.3
1935-1940 .............. 145,859 100,880 44,979 4.06 30.8
1940-1945 .............. 92,683 110,239 - 17,556 - 1.46 -18.9
1945-1950 .............. 168,063 162,924 5,139 0.38 3.1

-- -- --
1910-1950 .............. 815,159 679,723 135,436 9.90 19.9

The interpretation of these balancing equations de­
pends mainly on the assumptions made with regard to
the accuracy of the vital statistics. Three assumptions
can be made, namely: (a) that the vital statistics were
accurate; (b) that the vital statistics, though inaccurate,
were of comparable accuracy throughout the period
frc 1910 to 1950; and (c) that the accuracy of vital
stat•. .ics has improved in the course of time.

Assumption (a) would favour the interpretation that
the censuses of 1945 and 1950 were fairly accurate or,
if incomplete, were both incomplete to nearly the same
extent. On the same assumption, the 1940 census would
be somewhat more complete, but earlier censuses con­
siderably less complete. The latter conclusions are
reached by calculating backward the population accord­
ing to the observed natural increase. For example, if
the population in 1950 was 1,368,605, and the natural
increase of the past 40 years was 679,723, then the
population of 1910 should have been 688,882, whereas
the census of 1910 reported 553,446. The 1910 census,
then, would grossly be deficient. On the other hand, the
census of 1901 would then appear more acceptable than
it appeared at first.

Assumption (b) is more likely if we are inclined to
believe that the census of 1910, and some of the subse­
quent ones, though perhaps not very accurate, were not
as grossly in error as would follow from assumption
(a) . If, during the entire 4O-year period, population
actually increased by 815,159, as implied by the censuses
of 1910 and 1950, but a natural increase of only 679,723
is accounted for by vital statistics, we might consider a
hypothetical constant ratio of true increase to reported
natural increase which is obtained by dividing 815,159
by 679,723. This ratio amounts to 1.20. Multiplying the
figures for natural increase of each inter-censal period
by this ratio, we obtain hypothetical estimates of true
natural increase. Subtracting the latter from the census
figure for 1950, we obtain alternative population esti­
mates for each census year which may then be compared
with the census figures actually obtained. This leads to
the following results:

'United States, Bureau of the Census, Hondaras, Summary
of Biostatistics, Washington, D. C. 1944, and United Nations,
Demographic Yearbook, 1952.



Natural.,.erelUe ui to 1950
POjJu/alWl< PopultJl1o,.

Yellr ttl CorrecWm Hypot1t4tieGl es"male for reported

eetISfU ' flJCfor As retDrled -IStimate ee"'''' yellr life.,..'"

1950 .................... 1.20 1,369,000 1,369,000

1945 .................... 1.20 163,000 196,000 1,173,000 1,201,000

1940 .................... 1.20 273,000 328,000 1,041,000 1,108,000

1935 .................... 1.20 374,000 449,000 920,000 962,000

1930 .................... 1.20 456,000 547,000 822,000 854,000

1926 .................... 1.20 507,000 608,000 761,000 701,000

1916 .................... 1.20 620,000 744,000 625,000 606,000

1910 .................... 1.20 680,000 816,000 553,000 553,000

If the assumptions are correct, it appears that, relative
to the censuses of 1910 and 1950, the censuses of 1916
and 1926 were deficient while those of 1930, 1935, 1940
and 1945 were in excess. Alternatively, the census of
1940 might have been nearly correct, in which case the
censuses of 1930, 1935, 1945 and 1950 would have been
slightly deficient and those of 1916 and 1926 greatly
deficient.

In accordance with assumption (c), namely, the pro­
gressive improvement in the accuracy of vital statistics,

we might assume for the sake of illustration that the
reported natural increase was nearly accurate by 1950,
that it requires a correction factor of 1.20 for the entire
40-year period, but that the correction factor diminishes
by 0.005 each year so that, by 1950, it equals unity. It
must be admitted that the sizes of the correction factors
assumed for different years are highly arbitrary, but the
hypothesis of registration improving over a long period
of time is in accordance with the experience of many
countries. The results of this computation are presented
below:

Natural i,.creue up to 1950
Populatio,. Populau-

Year of CorrecfiOl< HypothetieGl esfsmate for reponed

(en.stU factor As reported estimate emsus year af census

1950 ................... 1.000 1,369,000 1,369,000
1945 ................... 1.025 163,000 167,000 1,202,000 1,201,000

1940 ................... 1.050 273,000 287,000 1,082,000 1,108,000
1935 ................... 1.075 374,000 402,000 967,000 962,000
1930 ................... 1.100 456,000 502,000 867,000 854,000
1926 ................... 1.120 507,000 568,000 801,000 701,000
1916 ................... 1.170 620,000 725,000 644,000 606,000
1910 ................... 1.200 680,000 816,000 553,000 553,000

The population estimates made on this assumption
show a surprisingly good agreement with the results for
1930, 1935, 1940, 1945. The average annual rates of
natural increase implied by the estimates on this as­
sumption have been computed for each time-interval.
From 1916 onward, the rate of increase rises gradually,
from 2.0 per cent per annum in 1916-1926 to 2.6 per
cent in 1945-1950; this trend is quite similar to the ex­
perience of other countries in Central America. For the
1910-1916 period, however, the implied rate of natural
increase is 2.5 per cent, a figure which is too high to fit
the pattern. This implies that recorded natural increase
in 1910-1916 was probably more nearly correct, before
the adjustment, than that for later periods.

Because of their dependence on unproven assump­
tions relating to the vital statistics, these tests are in-

sufficient. Nevertheless, the reasoning underlying as­
sumption (c), namely, that vital statistics improved in
the course of time, though perhaps with some temporary
relapse after 1916, is probably in the right direction. If
so, it seems that the census series is fairly consistent
except for the censuses of 1916 and 1926, which were
probably incomplete. The evidence, however, requires
strengthening by means of balancing equations designed
to appraise the accuracy of the vital statistics series in
the several inter-censal periods.

Statistics are available for additional tests. For sev­
eral censuses, the sex-age distribution of the population,
as well as its geographic distribution, by department and
municipality, have been published. Statistics of deaths
are given by sex and age. With these data, many of the
tests described in this manual can be performed.
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