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Category I: Highly accurate data

10 Census of India,. 1921, Vol. I, Part -I, report by J. T. Marten,
Calcutta, 1924, pp. 126-127.

Whipple'S Index
1. Highly accurate data .less than 105

II. Fairly accurate data 105-109.9
III. Approximate data 110-124.9
IV. Rough data 125-174.9
V. Very rough data 175 and more

These categories are of necessity arbitrary and, in some
instances, they separate two sets of statistics varying but
slightly in accuracy. Thus, an index of 104.4 was obtained
for the European population of New Zealand in 1945
whereas, for the total population of New Zealand, the
index amounted to 105.2, a difference which is trivial but
which causes the latter to be classified in Category II
rather than I. The results of this tentative rating of 91
distributions in terms of the age accuracy of specific cen
suses indicated by year, were as follows:

results would vary between a minimum of 100, represent
ing no concentration at all, and a maximum of 500, if no
returns were recorded with any digits other than the
two mentioned."l0

The index is applicable to all age distributions for
which single years are given at least to the age of 62, with
the following exceptions: (1) where the data presented are
the result of graduation, no irregularity is scored by
Whipple'S Index, even though the graduated data may
still be affected by inaccuracies of a different type;
(2) where statistics on age have been derived by reference
to the year of birth, and tendencies to round off the birth
year would result in overly frequent age returns with odd
figures of age (as is the case with the results of the Yugoslav
census of 1948) , the frequency of age returns with terminal
digits 5 and 0 is not an adequate measure of their accuracy.

Using the statistics for both sexes combined, the index
was computed for all the single-year age statistics avail
able as of 1 November 1956, with the exception of those
excluded on the criteria set forth above. For convenience
of presentation, the results were grouped in the follow
ing five categories:

Madagascar 1951
(Europeans)

Morocco (Southern
Zone) 1951 (Europeans)

Netherlands 1947
New Zealand 1945

(Europeans)
New Zealand 1951

(European and total)
Northern Ireland 1951
Northern Rhodesia 1951

(Europeans)
Norway 1946 and 1950
Papua 1954 (Europeans)
R yukyuIslands 1950
Saar 1946 and 1951
Scotland 1951
Southern Rhodesia 1946

and 1951 (Europeans)

Algeria 1948 (Europeans)
Argentina 1947
Australia 1947
Austria 1951
Belgium 1947
Berlin 1946
Denmark 1945 and 1950
Eastern Germany 1946
England and Wales 1951
Faeroe Islands 1950
Finland 1950
France 1946
Germany 1946
Greenland 1945
IIungary1949
Iceland 1950
Ireland 1946 and 1951
Japan 1947 and 1950
Liechtenstein 1950
Luxembourg 1947

8 In this index, differences were scored from expected values of
ratios between numbers of either sex in the same age group, and
numbers of the same sex in adjoining age groups. In compounding
the score, allowance had to be made for certain factors such as the
effects of past fluctuations in birth rates, of heavy war casualties, and
of the smallness of the population itself. A detailed description of
the index, with results of its application to the data presented in the
Demographic Yearbooks of 1949-1950 and 1951, IS furnished in
Population Bulletin No.2 (United Nations, Department of Social
Affairs, document STjSAOjSer.Nj2, New York, October 1952, pp.
59-79).The scores obtained from statistics presented in the 1952
Demographic Yearbook are presented in that issue, and the index has
also been briefly explained in that issue, as well as those of 1953 and
1954.

t Thirteenth Census . .. United States Bureau of the Census, Vol. I,
pp. 291-292.

effect may result from differences in the methods of
reckoning age, e.g., the Western versus the Eastern or, as
it is usually known, the English versus the Chinese system
by which a child is regarded as one year old at birth and
advances one year at each Chinese New Year. These dif
ferences are not universal, but they can affect compara
bility between countries.

As a result of the cited difficulties and differences in
enumeration, irregularities appear in the age-sex distribu
tions of population of many countries. These aberrations
may be summarized as follows: (1) de'ficiency of infants
and young children in the age distributions, (2) heaping
at ages ending in 0 and 5, (3) a preference for even ages
over odd ages, (4) unexpectedly large differences between
the numbers of males and females at certain ages, and
(5) unaccountably large differences between the numbers
in successive or adjacent age groups. Comparison of iden
tical age-sex cohorts from successive censuses, as well as
study of the age-sex composition in each census, reveals
these and other inconsistencies, some of which are charac
teristic of even the most modern censuses. To the extent
that these irregularities are present, the usefulness of the
statistics for certain purposes is affected.

Evaluation of accuracy

To measure the accuracy of age statistics on the evi
dence of irregularities in 5-year groups, an index was de
vised for presentation in the 1949-50 Demographic Year
book.s Although this index was sensitive to various
sources of inaccuracy in the data, it could also be affected
considerably by real fluctuations of past demographic de
velopment. It could not, therefore, be applied indiscrim
inately to all types of statistics, unless certain adjustments
were made and caution was used in the interpretation of
results.

The publication of population statistics by single years
of age in the 1955 issue of the Demographic Yearbook
made it possible to apply a simple, yet highly sensitive,
index whose interpretation is relatively free from con
sideration of factors not connected with the accuracy of
age returns. More refined methods for the measurement
of age accuracy by single years have been devised, but
this particular index was selected for presentation in the
Demographic Yearbook on the basis of its simplicity and
the wide use it has already found in other sources.

The measure chosen is attributed to Whipple and has
become known as Whipple's Index, or the Index of
Concentration.9 It "is obtained by summing the age re
turns between 23 and 62 years inclusive and finding what
percentage is borne by the sum of the returns of years
ending with 5 and 0 to one-fifth of the total sum. The
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Conjecture.

Nature of base data not determined.

Recency of base data (subscript nu
meral following capital letter)

Numeral indicates time elapsed (in
years) since establishment of base figur~.

D

Nature of base data (capital letter)

A Complete census of individuals.

B Sample census or survey.

C Partial census or partial registration
of individuals.

Part II.

Part I.

Evaluation of current estimates of total population

As a rough indication of the presumable degree of re
liability in current estimates of total population, a code
describing the manner of their construction was intro
duced experimentally in Table I of the 1949-50 issue of
the Yearbook. With increased experience and knowledge,
it became evident that the slight modifications introduced
each year subsequent to 1952 were not adequate. By 1958,
a more far-reaching modification seemed both feasible and
necessary for two reasons: (1) it had become practicable
to separate more clearly the logical elements which af
fected the reliability of each estimate, and (2) it was con
sidered desirable to give more weight to the effect of the
time which had elapsed between the date of the last basic
population measurement (e.g., the last census) and the
date of the current estimate.

In constructing the new code, five elements have been
recognized as affecting the reliability of a current popu
lation estimate: (1) the nature of the base measurement
of the population, (2) the probable error in that base
measurement, (3) the time elapsed since the last meas
urement, (4) the method of time adjustment by which
the base figure was brought up to date, and (5) the
quality of the method of time adjustment. However,
since very few comparable indications of the probable
error in the base measurement have been secured so far,
only elements (I), (3), (4) and (5) can be systemati
cally considered. Hence, the revised code is composed
of four parts, namely the nature of the base data, their
recency, the nature of the time adjustment, and its
quality. The symbols of the code are listed below for
reference, followed by more detailed explanations.

South West Africa 1946
(total)

Tanganyika 1952 (non
indigenous)

Trinidad and Tobago
1946

Union of South Africa
1946 (total)

Venezuela 1950
Windward Islands 1946

The scores were also computed separately for each sex.
It is commonly held that age statements for males are more
accurate than those for females, but this is not invariably
the case. Thus, of the 51 sex-age distributions for which
a score of 105 or higher was obtained, the score for females
exceeded that for males in 45 instances, but was exceeded
by that for males in 6 instances. The latter group, in
which female age statements are subject to less digit
preference than those of males, comprises Barbados,
New Guinea, New Zealand 1951 (Maoris), Portuguese
Guinea, and Haiti.

In interpreting Whipple's Index, one should bear in
mind that it measures the effects of preferences for age
returns ending in 5 and 0 only. It can, however, be
assumed that such digit preference is usually connected
with other sources of inaccuracy in the age statements.
With this proviso, the index can be accepted as a fair
measure of the general accuracy of age statements.

Category V: Very rough data
Bolivia 1950 Haiti 1950
Cyprus 1946 Mexico 1950
Dominican RepUblic 1950 Nicaragua 1950
Ecuador 1950 Portuguese Guinea 1950
EI Salvador 1950 (non-indigenous)
Egypt 1947 Turkey 1945 and 1950
Guatemala 1950

Category 'V: Rough data
Algeria 1948 (Moslems)
Brazil 1950
Ceylon 1946
Costa Rica 1950
Fiji Islands 1946
Greece 1951
Mauritius 1952
Panama 1950
Philippines 1948
Puerto Rico 1950

Category ",: Approximate data
British Guiana 1946 Portugal 1950
British Honduras 1946 Rodrigues 1952
Leeward Islands 1946 Spain 1950
New Zealand 1945 (Maoris) Thailand 1947
Norfolk Island 1954

Reliability of estimates

The reliability of a population estimate depends on the
nature and quality of the statistics employed in its con
struction and the method by which these statistics are
combined. An estimate is reliable if the probability of a
relatively large error is slight or if errors in a given prob
ability range are relatively small. A measure of reliability,
defined in such terms, can actually be calculated, provided

Category II: Fairly accurate data there is a quantitative appraisal of possible errors in each
Alaska 1950 Isle of Man 1951 of the component factors of the estimate. For population
Australian New Guinea Israel 1948 statistics, such quantitative appraisals have been obtained

1954 (non-indigenous) Malta and Gozo 1948 systematically in relatively few countries. Accordingly,
Barbados 1946 Nauru 1954 only rough assessments of reliability can be made in most
Bermuda 1950 New Zealand 1945 (total) cases, based on a consideration of the methods by which
Federal Republic of New Zealand 1951 (Maoris) the current population estimates are obtained.

Germany 1950 United States 1950
Greenland 1951

Category': Highly accurate data (continued)
South West Africa 1946 Union of South Africa

(Europeans) 1951 (Whites)
Sweden 1945 and 1950 West Berlin 1950
Switzerland 1950 Yugoslavia 1953
Union of South Africa

1946 (Europeans)
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Part III. Method of time adjustment (lower
case letter)
a Adjustment by continuous popula

tion register.
h Adjustment based on calculated bal

ance of births, deaths and migration.
c Adjustment by assumed rate of in

crease.
d No adjustment; base figure held con

stant at least two consecutive years.
x Adjustment derived trom regional

population estimates.
00 Method of adjustment not deter

mined.

Part IV. Quality of adjustment for types a and
h (numeral following letter a or h)
I Population balance adequately ac

counted for.
2 Adequacy of accounting for popUla

tion balance not determined.
3 Population balance not adequately

accounted for.

Quality of adjustment for type c (nu
meral following letter c)
I Two or more censuses taken at decen

nial intervals or less.
2 Two or more censuses taken, but

latest interval exceeds a decennium.
3 One or no census taken.

Part I, represented by capital letters, A, B, C, D or
two dots (00)' indicates the nature of the base data from
which the current estimate has been derived.

A: The letter A applies when the original census
of individuals was performed in a manner designed
to secure separately data for each individual in the
area.n Whether performed through self-enumeration
(householder method) or the canvasser method, such
enumerations are regarded as censuses proper; a
registration of persons reporting at some central
place can have the same effect, as can a house-listing
or a census of housing when it secures separate in
formation on each individual. For the present pur
pose, category A is limited to base figures of which
at least 50 per cent were gathered by these means.

B: The symbol B applies when the base figure was
an estimate based on a sample census or survey,
the sampling units having been selected in such
fashion as to be representative of the majority (over
50 per cent) of the population of the area. The ac
curacy of population totals established on the basis
of sample surveys varies considerably but can, under
certain conditions, approximate that of the 100 per
cent enumeration.

C: The code C applies when the base figure has
been secured under conditions other than those de-

11 See Handbook of Population Census Methods, Vol. I, op. cit.,
p.4.

scribed in categories A and B. This category includes
estimates based on censuses covering less than 50
per cent of the population or on those conducted
over an extended period of time (more than 12
months); estimates based on counts of selected
groups of individuals, such as those enumerated in
agricultural, school or other censuses, and those
entered on special registers as, for example, tax
registers, voters' registers or rationing registers.
Estimates made from counts of dwellings (such as
huts or tents) which did not list the inhabitants
separately, are considered to fall in this category,
as are aggregations of local administrative reports
on persons living in an area. In these estimates, the
error in the total population figure is compounded
of errors in the partial count or counts and errors
in the coefficients or other adjustment factors used
in arriving at a total. It can be presumed that the
result is usually less accurate than that of a census
or systematic sample survey of population.

D: The letter D applies where a population figure
is arrived at by procedures other than those set
forth in A-C above. Such procedures include the
conversion of inhabited land area or the returns
of the salt tax to population by application of a
coefficient assumed to represent the ratio of popula
tion to the units of measurement. Estimates of this
type are subject to wide margins of possible error.

Unknown: Two dots (00) are used where the nature
of the base data has not been ascertained. In these
cases, no attempt is made to classify the other ele
ments of the code, except when it refers to an unof
ficial estimate, the time adjustment of which was
derived from regional estimates (x).

Part II of the code consists of a numerical SUbscript
indicating the number of years which have elapsed since
base data were last secured. Thus, if a census was taken at
any time in the year 1950, the nearest number of years to
mid-year 1959-the date of current estimates presented in
this issue-is nine, and the fact is indicated by the nu
meral 9 in subscript position following the capital letter
of the code. Use of the numeral 0 has been extended
to indicate not only base data obtained in 1959, but
also those secured in 1960 if the 1959 estimate has been
revised accordingly or been found in no need of revision.
It is obvious that the more time that has passed since the
population was last measured, the more the error likely
to have accumulated in the current estimate owing to
imperfections in the method of time adjustment.

Part III of the code, symbolized by lower-case roman
letters, refers to the method of carrying a base figure for
ward to the current date. Letters a, h, c, and d classify
official estimates for which the method of time adjust
ment is known; the letter x qualifies unofficial estimates
made by the United Nations. When the method of time
adjustment has not been ascertained, two dots (00) are
shown.

a: The letter a indicates that the current estimate
has been obtained directly from a continuous popu
lation register, i.e., from a complete register of in-
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