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Research on the ancient demographic history of Japan using spatio-temporal
information science
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In ancient times, the world was in a state of chronic famine, but with the
exception of infectious diseases such as smallpox, famines caused by droughts and rainstorms, and
the epidemics they triggered, were environmental resistances that limited the areas affected. In the

early Heian period, population density, or population pressure, was high from the center to the
west of the archipelago, but the theory of 1% annual growth throughout the Nara period was a
theoretical value. In the Nara period, the average annual population growth rate was between 0.1%
ggg 866%, and the total population in the early Heian period was thought to be between 500,000 and
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Technical review of the simulation of shift in demographics in ancient Japan

| hereby report the results of technical review of the chronological simulation of
demographic changes, for which the family register of Hanyuhri, Kamo-gun, Minokoku of the
year 702 was used as a reference material.

Our plan for the simulation was to artificially construct a society on a computer based on
the data of Hanyuhri Family Register. By observing changes, birth rates in those days were
quantitatively estimated and their effects on the chains of blood relationship were assessed.
In addition, we attempted to simulate how natural environmental conditions could affect
population by changing mortality rates assumed for those days.

A fertility rates by age can be derived from a female population curve and a fertility curve,
and the total fertility rate (TFR) is their sum. It is difficult to derive one precise value, but when
you calculate, by way of caution, a total fertility rate (TFR) using the approximate curve
created by logarithm, it is about 6.5, and that using the third order polynomial approximation
is 4.5. Perhaps historical reality lied somewhere between these two numbers.

For marriage and childbirth, interim lists that were extracted during the program were
collected. The specification of this program defines that data is overwritten at each program
run. If it was implemented 50 times, the data outputted after the 50th time was sorted by
name and aggregated.

Men are prescribed to be short-lived in the program, as the short life expectancy of men
suggested, and most men married once or twice. The number of marriages in a lifetime is
just a matter of setting in the program, but if a man had a long life, the marriage would be
repeated multiple times. There was the output of six marriages when a man survived to his
seventies, but such a case must be extremely rare. The same was true for women. There
was output in which a woman married multiple times in her very long life, which was very rare
as it was for men. Most women married once or twice. The number of remarriage of women,
which was also dictated by the life span, was slightly lower than that of men because women
of a certain age and over were not eligible for remarriage. Similarly for the childbirth of women,
calculation showed that some women had 11 children, but these are limited to those who
lived long.
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