
CHAPTER IV. ADEQUACY OF MIGRATION STATISTICS

Previous chapters have presented tests for the ac
curacy of census data and of birth and death.statistics.
The remaining componen~ nee~ed for mea~unng 'p0p~
lation change is that of mIgration. Accor~l~gly, m thIS
chapter, tests will be presented for appralsmg the ade
quacy of migration statistics.

The term "adequacy," rather !han .accura~y .or com
pleteness, is here used because mIgratIOn statIstIcs often
present peculiar problems other than mere a~curacy ~f

count, arising from the definition of c~t~gones of. mI
grants to which ~hey apply. ,!,he statl.stIcs. sometimes
refer only to certam types of mIgrants; m thIS case they
may be accurate and y~t inadequate as a me~sure of
population change resultmg from all movements mto and
out of the given area. Other statistics, relevant to migra
tion, do not measure it directly. For example, census
data on internal migration obtained by asking ques
tions on place of birth or place of residence at a stated
previous date do not measure the movements them
selves but their residual effects on population distribu
tion. Here the question of adequacy involves the suffi
ciency of the information given for a correct evaluation
of the actual movements during a given time interval
for which population estimates are desired.

It is beyond the scope of this manual to investigate
the accuracy with which each of the various types of
migratory movements is recorded. The tests considered
here are de,signed to examine whether the available
migration statistics furnish an adequate account of those
gains or losses which accrue to a population as a result
of migratory movements of all kinds.

Migration has relevance only in connexion with a
specific geographic area; this can be either an entire
country or territory, or a subdivision thereof. In either
case, the essence of migration is the crossing of some
boundary. By combining the migration statistics with
the census and vital statistics for the population living
within the given boundaries, the required population
estimates are made for the specified geographic area.
In case the census and vital statistics are recorded on a
de facto basis, that is, with reference to the population
actually present within the area at the census date and
the vital events taking place in that area, it is desirable
that the migration statistics refer to all· persons who
cross the boundaries, but in practice it is not always easy
to record all movements. On the other hand, in the
more usual case .of de jure statistics referring to resi
dents of a given area, it would seem more appropriate
to have statistics of migrants who cross the boundaries
in order to take up residence within the area, excluding
visitors, et cetera. The problem of who should and who
should not be counted is then not an easy one. For
these reasons there are no easy tests for the completeness
of migration counts. The problem can be seen more
easily if two types of migration, international and in
ternal, are separately examined.
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A. Adequacy of international migration statistics

In the migration statistics compiled in many countries,
an attempt is made to differentiate between "permanent"
and "temporary" immigrants and emigrants.1 Where
this is done, the category of "permanent" migrants ~eems

in general to be appropriate, from a conceptu~l pomt of
view for use in estimating changes in the de Jure popu
lation. However, the proper classification of each mi
grant, or traveller, under either of these two cate!?ories,
'is rarely obvious and there are many problems m the
definition of these, as well as other classes, of persons
crossing a country's boundaries. The actual definitions
of particular classes of migrants used for statistical
purposes in most countries are the result of various
forms of legislation concerning migratory movements,
which are rarely alike in any two countries. It is not
the purpose of this chapter to examine these problems
of legislation and definition, but only to investigate
whether the existing migration statistics, such as they
are, furnish a reasonable measure of the amount of popu
lation gain or loss resulting from any form of migration.

The statisticians of each country, being familiar with
the definitions of migration statistics currently in use
and knowing generally whether the categories of mi
grants covered most of the important movements, will
be able to judge whether the. migration statistics
irrespective of their accuracy-are adequate for the
purpose of population estimates. If definitions and
coverage are not adequate, there is little need to investi
gate the accuracy of the data, so far as the present pur
pose is concerned.

USE OF THE BALANCING EQUATION

The balancing equation can sometimes be adapted for
testing international migration statistics. The particular
adaptation to be made in a given situation is dependent
upon the nature of the statistics which a country has, the
main types of migration which occur, and the avail
ability of the required census and vital statistics. How
ever, unless the other components of the equation are
highly accurate, the balancing equation as applied to
the total population and its change during the interval
between two censuses will not yield a very useful indica
tion of the accuracy of the migration component. This is
so, because migration is almost always the smallest
component in the equation; hence errors which are small
in proportion to the other components loom large in
proportion to migration. For example, an error in the
census count which amounts to one-tenth of one per
cent is generally small enough to be ignored in so far

1 United Nations, Problems of Migration Statistics, Popula
tion Studies No.5, 1949. Recommendations for the collection
and classification of migration statistics will be found in United
Nations, International Migration Statistics, Statistical Papers,
Series M, No. 20, 1953.



as the census count is concerned; this same error how
ever may be larger than the recorded migration. In
other words, a residual due to very minor errors in the
other components, might give a false impression of a
major error in the migration component.

For illustrative purposes, a balancing equation will
be shown for the foreign-born population of the United
States, in order to appraise the migration statistics for
the decade 1940 to 1950. This form of the equation is
justified by the fact that the United States is a country
of immigration, and that very few of the native popu
lation or of the naturalized foreign born emigrate.
What emigration does occur is mostly of persons who
were not born in the country and are not citizens thereof,
that is to say, previous immigrants who subsequently
emigrate. The equation is :

P1=Po-D + I-E

where Po = foreign-born population at the 1940 census,
P1 = foreign-born population at time of 1950 c'ensus,
D -= number of deaths to foreign-born in inter-censal
period, I = number of immigrants, E = number of
emigrants.

Births are not taken into account because persons
born in the United States are, of course, natives, even
though of foreign-born parentage, and so do not add to
the foreign-born population.

Actually the statistics are not available in exactly the
desired form. The numbers of foreign-born persons
living in the country in 1940 and 1950 are available from
the census counts, by age and sex. The number of
deaths to the foreign-born during the 1940's is not
available; however, it is possible to estimate how many
deaths occurred by assuming that the foreign-born had
the same death rates in each age and sex cohort as the
general population. The migration statistics show the
numbers of aliens admitted and of aliens who departed,
but no data on the movements of naturalized Citizens.
Many of the foreign born in the country are naturalized,
but since very few of the naturalized emigrate; the
omission of their movements does not seriously affect
the balancing equation.

It should be noted that the statistics on migration and
citizenship are highly complicated and it is not possible
in this manual to present a complete account of the many
technical problems connected with their use.

The balancing equation then, can be stated as follows:
Foreign-born population in 1950 ................•.. 10,161,000
Foreign-born population in 1940 ...........•....... 11,420,000
Apparent inter-censal decrease ....•............... 1,259,000
Deaths among foreign-born persons who were living

in the United States in 1940, during decade 1940 to
1950 (est.) 2,320,000

Aliens admitted during decade 1940 to 1950 .. ..•.... 3,496,000
Aliens departed during decade . . . . . . . . . . . . . . . . . . . . . 2,263,000
Migratory balance (excess of admissions over de-

partures) 1,233,000
Expected inter-censal decrease (net excess of deaths

over migratory balance) 1,087,000
Residual (excess of apparent over expected inter-

censal decrease) 172,000

The residual would actually be smaller than 172,000
if deaths among those admitted during the decade had
been taken into account. Data are not available for
estimating with any degree of precision the number of
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persons admitted after 1940 who died before the 1950
census enumeration. Of the 1,233,000 excess of admis
sions over departures during the decade, perhaps as
many as 125,000 may have died; this number could
account for more than one-half of the residual.

In summary, this equation balances out fairly well and
leads to the conclusion that the migration statistics
were probably not affected by any very gross errors.2

It would be possible to compute a similar balancing
equation for' each sex and age cohort separately if the
data were available. The census enumerations of the
foreign-born by age and sex are available, but tabula
tions of the migration statistics in the required age and
sex groups are not available.

The equation can also be computed for the immigrants
from any given country, and the results may be useful in
the interpretation of the residual for all immigrants.

An example is afforded by the United States census
statistics for persons born in Puerto Rico who were
living in the continental United States at the time of
each census. Another measure of the migration from
Puerto Rico to the continent is afforded by statistics
on the numbers of passengers carried to and from the
island by airplanes; there is almost no passenger flow
by water transportation j virtually all emigrants from
Puerto Rico go to the continental United States, and
nearly all Puerto Rican immigrants to the United States
come from that island. Under these circumstances it is
possible to calculate the following balancing equation:
Persons born in Puerto Rico but living in continental

United States according to census of 1950 226,100
Persons born in Puerto Rico but living in continental

United States according to census of 1940 70,000
Apparent inter-censal change, that is to say, net

immigration from Puerto Rico during decade 156,100
Number of air passengers carried out of Puerto Rico

during decade '.. . . . . . .. . . . . . . . . . . . . . • . . . . . • . . . . . . .. 770,000
Number of air passengers carried into Puerto Rico

during decade ............•....•.................. 610,000
Excess of passengers carried out 160,000
Residual (excess of passengers carried out over appa-

rent inter-censal change) ••.......•..•.••....•..... 3,900

It will be noted that this equation balances out quite
well but not exactly. Part of the reason for the discrep
ancy is that no information is available on the number of
deaths during the decade, among those persons who
were born in Puerto Rico but were living in the con
tinental United States in 1940, or migrated to the con
tinent during the 1940's. An approximate estimate of
the number of such deaths is 5,000 to 6,000. This test,
then, suggests that the data on place of birth, so far as
Puerto Rico is concerned, do not seem to have serious
errors.

INTERNATIONAL COMPARISON

A useful check is obtained by comparing the immigra
tion statistics of one country with the emigration statis
tics of another, and vice versa. Persons leaving country

2 It should be noted, however, that considerable numbers of
Mexicans who entered the country illegally' and who would,
of course, not have been included in the migration records,
may have also been omitted from the 1950 census count or
returned erroneously as natives of the United States. These
errors would not be shown by the balancing equation in the
form used here.



A to settle in country B should in most cases be identical
with persons arriving in country B whose origin was
country A; the exceptions would be births and deaths
which occurred en route, and persons who either
changed their intentions while travelling or were not
admitted to country B. If the definitions used for mi
gration statistics in the two countries are very nearly
the same, this comparison can serve to check the ac
curacy of migration records in either country. Where
the bask definitions are at variance-which is the more
usual situation-the comparison may still serve as a
check on the adequacy with which the net migratory
balances are measured.

DIRECT CHECKS

Post-enumeration checks can be made in the same
manner as described previously, in order to ascertain
the accuracy of enumeration of the foreign-born popu
lation. Furthermore, during the course of such a check
or at any other time, it is possible to obtain a list of
names of persons who have entered the country during
a specified period, and to compare this list with the
names of the arrivals officially recorded. This type of
test is exactly the same as that which can be used for a
direct check of the completeness of birth reporting.

If the census shows immigrants classified according
to the year in which they immigrated (as, for example,
in the case of Canada), there may be some advantage in
matching the census records with migration records for
a particular year of immigration. Naturalization records
may also serve as a basis for checking the immigration
records. It may be noted that the population of foreign
nationality is diminished as a result of naturalizations,
a factor which must be taken into account in a balancing
equation of the population of foreign nationality.

A direct check on statistics of emigrants is usually
very difficult. An individual who has left cannot be
interviewed; only if someone remains to report to a
field worker that he left the country can his name be
obtained for the purpose of a check.

B. Adequacy of statistics on internal migration

Very few countries collect any current data on internal
migration. The few countries that have done so have
collected these data in various ways, and there are no
internationally "approved" standards for such statistics.
Consequently, appraisals have to be devised on an ad hoc
basis to fit the type of data which are available in the
country.

CONTINUOUS POPULATION REGISTERS

In a few countries, notably the Scandinavian coun
tries and the Netherlands, continuous registers of the
population are maintained in each locality. An individual
record is kept for each person, a record being added for
every birth and withdrawn for every death, and the
record is transferred from one locality to another when
the person changes his place of residence. Internal
migration statistics are provided by tabulations of such
transfers.

The accuracy of these registers is checked periodically
by a balancing equation in which the recorded changes
due to births, deaths, and migration are compared with

the changes in the numbers of persons on the register
for each locality. If the balance is not accurate, appare~t
errors are investigated. But even a perfect balance 1S

not a sufficient guarantee that all the changes which
actually took place have been recorded and that the
register actually corresponds to the present population.
One of the shortcomings of population registers is the
lack of any sure check on persons who have left the
country, whose departure may not have been reported
to the registration authorities. Because of these and
other errors which may accumulate in the course of time
the registers must be checked from time to time against
independent records. These are provided by censuses.
Comparison of the census returns with registration
records provides a check on the accuracy of both, and
any errors discovered are eliminated by local investiga
tion.

The details of the procedures are complicated and are
not the same in all countries where continuous registers
are kept.8

CENSUS STATISTICS RELATING TO INTERNAL MIGRATION

Three types of questions which relate to internal
migration have been asked in various censuses or other
house-to-house surveys: place of birth; place of resi
dence at some specified time in the past; and duration of
residence in the present place. The resulting statistics,
though very useful for analysis of internal population
movements, are subject to important weaknesses. Of
the three questions, the one relating to birthplace is
most commonly asked; for a person no longer living in
the area where he was born it yields no information
on the time of migration and therefore permits no pre
cise calculation of internal migration during any speci
fied time period. The question on place of residence at
a specified time in the past is free of this weakness, but
the results measure only the net effect of movements
since that time. If a person has moved more than once
during the interval, that fact is not revealed; if he has
moved away from the place of previous residence and
then returned, even the fact that he has migrated is not
revealed; furthermore, there is no record of the migrants
who have died prior to the time of the census. The ques
tion on duration of residence in the present place gives
no information on the places of origin of the migrants,
apart from such inferences as may be possible if the
question of birthplace or residence at a specified past
date is also asked.

In evaluating the adequacy of internal migration data
obtained from censuses, these weaknesses as well as
any inaccuracies in the data must be taken into account.
Errors of reporting, even though quite frequent, may
be less important than the other weaknesses. The tests
which can be applied vary with the forms in which the
relevant census questions are asked.

TESTS OF DATA ON PLACE OF BIRTH

The accuracy of data on place of birth from two suc
cessive censuses can be tested, if the required data are
available, by means of a balancing equation for persons
born in each part of the country. Such an equation
takes the form :

8 The reader interested in further detail may consult the
census publications of the countries concerned.



I\=Po+B--:"D
where Po' and P1 represent the total population born-in
a given part of the country according to each of the
two censuses, B the number of birthk in that part of the
country during the census interval, and D the number
of deaths, during the interval, to persons born in that
part of the country. The latter quantity is ordinarily
not given in the statistics, deaths being rarely classified
according to place of birth, but it may be estimated, pos
sibly on the assumption that the death rate for persons
born in the given part of the country is similar to the
death rate for the whole population in that part of the
country. The discrepancy obtained may be due to errors
in reporting of birthplace, incomplete enumeration at
either census, incomplete birth registration, error in
estimating the number of deaths, or failure to take inter
national migration into account. In some circumstances
equations of this type may be more useful for testing the
accuracy of birth statistics than of census reports on
place of birth.

More useful balancing equations can be made if statis
tics of the population by place of birth are tabulated by
age groups. The data for persons of a given age group
born in a certain part of the country at one census date
can then be related to the records of births during a
certain period of years in the past, corresponding to the
age of the group. The equation takes the form:

P1 =B-D
Po being zero by definition. This case will be illustrated
with statistics of the United States, for the age group
under 5 years.

According to the 1950 census there were 77,400
persons under 5 years of age living in the United States
who were born in the state of North Dakota. If state of
birth and age were reported correctly, this number
should correspond to the number of births in North
Dakota during the five years preceding the census
that is to say, I April 1945 to 1 April 1950-minus the
deaths. The figures are as follows:
Number of persons enumerated... 77,400
Number of births reported.......................... 78,900

Excess of births 1,500

The number of deaths which occurred among these
children during the five-year period is not shown exactly
by the records, since some of these deaths occurred out
side North Dakota, while some of the deaths registered
in North Dakota for this age group were to children
born elsewhere. The figure for deaths could be estimated
by assuming that the death rate was about the same
for the children born in North Dakota as for those
resident in North Dakota during the five-year period;
on this assumption it would be found that the number of
deaths was not very different from the excess of births
noted above, and the residual representing errors would
'be small. To complete the test, several age groups should
be tested in the same manner.
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Still.mo~e illuminating !esults can be obtained by in
troducmg 1OtO the equatIOns for various age groups
data;Jrom the ~abulations of birth place by age from a~
earher census"lf these data are available. For example,
let us suppose that the population born in a given part
of the country, aged 15 to 19, has been obtained from the
1950 census and the number born in the same area
aged 5 to 9, from the 1940 census. These figures ca~
be compared with each other and with the recorded
number of births in the given area during the period
from 5 to 9 years prior to the 1940 census date by
n:eans of the follow~ng simultaneous balancing equa
tIOns:

P2 =Pl -D2

P1 =B-Dl

where P 2 = number aged 15-19 in 1950, P l = number
aged 5-9 in 1940, D2 = deaths among this cohort, be
tweetJ.ages 5-9 and 15-19, during the decade 1940-1950,
D l = deaths among the same cohort, between birth and
ages 5-9, during the decade 1930-1940 B = number
of births recorded during the period 5 t~ 9 years prior
to the 1940 census date (circa 1930-1934.)

TESTS OF DATA ON PLACE OF RESIDENCE AT A PREVIOUS

DATE

The accuracy of data on residence at an earlier date
can be appraised by means of balancing equations if the
specified date coincides with the date of an earlier census.

For example, if two censuses have been taken 10
years apart, and at the time of the second census all
persons (10 years of age and over) are asked where
they lived 10 years ago, it is possible to reconstruct the
population at ~he earlier ~ensus date for each part of
the. country, WIth approprI.ate allowances for mortality.
ThIS reconstructed population can be compared with the
count obtained in the preceding census, and if the two
are .found. to agree fairly cl<;>sely the data on place of
earlIer reSIdence can be conSIdered good. This test can
be made separately for age and sex groups if the census
data on place of earlier residence are tabulated by age
and sex.

Actually, where questions on place of residence at a
specified previous date are asked in censuses the date
chosen is likely not to be that of an earlier c~nsus but
some intervening date, so that information is obt~ined
on internal migration during a particular portion of the
inter-censal period.

DIRECT CHECKS

. Direct checks .on the accuracy of returns relating to
eIther place of bIrth or place of residence at an earlier
date can be obtained from check re-enumerations for
samples of the population after the census.
. Data on pl~ce of birth may also be verified by search
mg for the bIrth records of a sample of the population.


