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Intercensal Estimation of Births Occurring in Female
Census Cohorts Taking Account of Migration:
Methodology and Application

Tatsuya ITon

1 Qutline of this thesis.

The purposes of this thesis are firstly to estimate for actual population age x to x+4
during five years in a open area taking account of migration (in Section 2); secondly
to discuss a method for estimation of births in the area where data are available on the
population in five-year age groups (P.), the age-specific fertility rates (f;) and the female
age-specific percentage married (m;) at both the census year n (t,) and n+5 (t,) (in
Section 3). And lastly, in Section 4, models are applied to the actual data of 12
prefectures in Japan from 1965 to 1970. Error between the adjusted births and the
registered births from October 1, 1965 to September 30, 1970, is at most a few per cent..



2 Actual number of population

The change of quinquennial genertion groups taking account of migration is linear
during a census period. For example, the change of population at age 20-24 in 1965
(P%_,,) is obtained by the ejuation (1), where t is parameter (t,»t—t, 0<t<5). At

time t, this quinquennial generation groups at actual ages 20-24 (s Py, and 25-29

( «Pis o) are expressed in the equations (2), (3) and (4). Under the above assumptions,

the number of actual population between ages 20 and 24 (5A$.,,) and between ages 25

and 29 (.AS$,5) of this cohort during 1965-70, which is also the person-years, are
hotained by the equations (5) and (6).

In general, the actual number of populaton in five-year age groups during five years
are given by the equations (11) and (12), where the symbols in these equations are
shown in (Fig 3a) and are difined as follows: “Pfis the number of population in five-

year age groups i at time t, <A/ is total years lived between ages 5 (i—1) and 5i—1 of

Ph, and A%, total years lived hetween ages 5i and 5i+4 of P,
3 The method for estimation of births | _

There are many ways of estimation for the number of births durihg five years.
In this thesis, we discuss the two methods; () births by the cohorts of total females
(B) and (ii) births by cohorts of married females (B’).

In general, the number of births by cohorts of total females is obrained by the
equations (13) and (14), and the number of births by cohorts of married females is
given by the equations (19) and (20), where the symbols in these equations are shown

in (Fig 3a and b) and difined as follows: P} is the number of females population, P
is the number of married females population which is given by Pixm, and f ti is the

age-specific fertility rate of married females which is given by f} /m}.
4 Application and Result

We caluculated to the adjusted births by model I and II. The parameters of ﬁ, S,
and mu;, are used the values of (1) All Japan and (2) each areas, both time 1965 and
1970. The object areas are 12 prefectures; 6 prefectures as the examples of higher rate
of in-migration prefectures and 6 prefectures as the examples o_f population decreasing
areas from 1965 to 1970. We obtain the fourth data. |

Error between the estmated births and the registrated births is at most a few per
cent, and the difference between the adjusted births by model I and the adjusted births
by model Il is negligible. The standerd deviation of the errors of the adjustied births
by each regional values is less than the other, and at most a few percent, about 18
percent in the population growth area and about 25 pe‘rcent in the populatiqn decreasing

areas.
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