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ABSTRACT

—— —— e — — —

Extensive data, both recent and historical, on the population of
China have recently become available., The paper describes the application
of numerous consistency checks and adjustment procedures to these data, and
draws conclusions about levels and trends of mortality, fertility and
population size over the past three decades on the basis of the results
obtained. Mortality fell quite rapidly from the early 1950s to the late
19708, with the infant mortality rate falling from around 200 to below 40
per thousand live births, and expectation of life at birth increasing from
around 40 years to nearly 68 years over the period. Fertility was
apparently quite high and roughly constant, with a birth rate in the range
of 40 to 45 per thousand population and a total fertility rate between 6.0
and 6.5, from the early 1950s to the mid 1960s, when a sharp decline set in
such that by 1979 the birth rate was around 18 and the total fertility rate
around 2.3. These fertility and mortality trends were interrupted by a
major demographic crisis around 1960 during which fertility was halved and
infant mortality was almost doubled; this crisis, during which some 30
million people died prematurely, was associated with a period of severe
food shortage and famine throughout most of the courtry. In the very
recent past, both infant mortality and fertility appear to have increased
somewhat, and the available demographic data suggest that China has by no
means yet achieved its one child family policy, though fertility has
declined greatly over the last two decades.
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Introduction

For many years, very little hard information was available about the
population of the People's Republic of China. Inferences and speculations
about population trends were based on press reports, eyewitness accounts and
occasional snippets of official information apparently based on a population
registration system. This unsatisfactory situation has changed completely in
the last four years, reflecting both a general switch to much greater openneés
on the part of the Chinese authorities and the successful execution of the
1982 population census. A flood of demographic data has poured out of China,
including single-year age distributions from the 1953 and 1964 censuses,
results from a 10 percent sample of households from the 1982 census, fertility
rates for the period 19&0—8; from a one-in-a-thousand fertility survey carried
out in late 1982, and registration figures for end-year population, birth rate
and death rate from 1950 to 1982. These data not only provide a basis for
assessing current demographic trends in the PRC, but also for counstructing
demographic estimates for the entire period back to the establishment of the
People’'s Republic.

Not- surprisingly, the sudden availability of extensive data
concerning the world's most populous country has generated great interest in

the demographic community, and several reviews of China's demographic history
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have recently appeared.l’ All these reviews stress the astonishing
consistency of the information from the diverse sources. This consistency is
remarkable for a country of China's level of social and economic development,
but it is not perfect; the sources agree closely but not exactly. Information
from the population register is the most difficult to fit into the general
picture; the figures on population size, birth rate and death rate for 1950-82
given in the 1983 Statistical Yearbook and reproduced in Table 1 not only fail
to match closely comparable indicators from other sources but also appear to
be internally inconsistent. The population sequence from 1956 to 1959 grows
faster than the reported rate of natural increase (only possible with
substantial net immigration), while from 1960 to 1964 the population growth is
below the natural increase rate (only possible with net emigration); similar
inconsistencies continue into che 1970's. Therefore, although general
demographic trends over the 1ast 30 years can now be established beyond any
reasonable doubt, the exact course of short-term deviations from these trends
remains ambiguous. It is the purpose of this review to describe both the

general trends and short-term deviations more precisely.

Summary

This review uses information from the population censuses of 1953,
1964, and 1982, the 1982 one-in-a-~thousand fertility survey, registered birth

and death rates by calendar year, and the 1973-75 Cancer Epidemiology Survey.

Judith Banister, "An Analysis of Recent Data on the Population of China,"
Population and Development Review, vol. 10, June 1984, pp. 241-271;
William P. Brass, Mortality in China over the past fifty years: indirect
estimates from the 1982 Census. Paper presented at the international
seminar on the 1982 Population Census, Beijing, March 1984; Ansley Coale,
Rapid Population Change in China, 1952-1982, Report no. 27, National
Academy of Sciences Committee on Population and Demcgraphy, National
Academy Press, Washington, D.C., 1984.




TABLE 1. China - Official Estimates of Total Population
ard Vital Rates, 1949-82

Year Exd Apparent tid-year Birth Death Nacural

Pepulation Amwmial Growth  Cansus Total Rate Rate Increase
Yesr . (million) rate () (million) (per ‘000) (per '000) (per '000)
1949 541.7 - - 3.0 20.0 16.0
1950 SR.0 1.9 - 7.0 18.0 19.0
1951 563.0 2.0 - 37.8 17.8 20.0
19% 574.8 2.1 - 37.0 17.0 20.0
1953 588.0 2.3 580.6 37.0 14.0 23.0
19% mo7 2.5 - 3-0 uoz 2608
1955 614,7 2.0 - 2.6 2.3 20.3
1956 &@8.3 1.2 - 319 1.4 20.5
1957 646.5 2.9 - 3%.0 10.8 23.2
1958 659-9 2 . l - 2902 12 .0 17 .2
195 672.1 1.8 ~ 24.8 14.6 10.2
1960 6.1 -1.5 - 20.9 25.4 )
1961 658.6 «0.5 - 18.0 14.2 3.8
1962 6.9 2.2 - ©37.0 10.0 27.0
1963 691.7 2.8 - 43.4 10.0 33.3
1964 7205.0 1.9 694.6 39.1 11.5 27.7
1965 25.4 2.9 - 37.9 9.5 28.4
1966 765.4 2.8 - 35.0 8.8 262
1967 763.7 2.4 - 34.0 8.4 25.5
1968 785.3 2.8 - 35.6 8.2 27.4
1969 806.7 2.7 - 3.1 3.0 26.1
19” &909 2.9 - 33-“ 7.6 25-8
1971 82.3 2.7 - 3.6 7.3 23.3
1972 an.s 2.3 - 29.8 7.6 2.2
1973 8.1 2.3 - 27.9 7.0 20.9
1974 908.6 1.8 - 24.8 7.3 17.5
1975 924.2 1.7 - 23.0 7.3 15.7
1976 937.2 1.4 - 19.9 7.2 2.7
1977 949.7 1.3 - 18.9 6.9 2.1
1978 982.6 1.4 - 18.2 6.2 12.0
1979 975.4 1.3 - 17.8 6.2 11.6
1980 987.1 1.2 - n.a. n.a. .3,
1981 1000.7 1.4 - 20.9 6.4 4.5
198 1015.4 1.5 1008.2 21.1 6.6 14.5

Somce: Staistical Yessbook, 1963.
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The analytical strategy folloyed is to convert the available indices of
fertility and mortality into readily comparable forms, and then, in light of
the errors likely to affect the different sources, to select best estimates
~from the available measures for each year. A consistent series of demographic
indicators is then constructed from the best estimates for each year.

The analysis is divided into two periods, 1953-64 and 1964-82, the
population censuses marking the beginning and end of each period. The
censuses are used to divide'the periods because they represent crucial
elements of the consistency evaluation. Table 2 shows final estimates of
demographic indicators for the period 1953-64, and Table 3 completes the
series for the period 1964-82. Figure 1 plots the birth rate, the death rate,
and the infant mortality rate by year for the entire period. The principal
features to be noted are as follows. Fertility remained‘approximateiy
constant at a moderately high level until the late 1960's, apart from a very
marked but short-lived reduction around 1960, and then fell sharply through
the 1970's to a level less than half that of the 1960's, before turning
upwards again slightly in the early 1980‘'s. This upturn appears to have
occurred primarily as a result of increased numbers of first births, with
little increase in-second or higher order births. Mortality fell from the
early '1950's to the lgke 1970's, though the decline was interrupted by a sharp |
mortality surge in the per%od 1958-61. Infant mort#lity fell from close to
200 per 1,000 live births to under 100 by the mid-1960's, to the upper 30's by
1978, though it rose to over 200 in the mortality surge around 1960, and
increased slightly from late-1970's levels in the early 1980's. Expectation
of life at birth increased from little more than kOlyears in the early 1950's
to around S5 years by the mid-1960°'s, and nearly 68 years by 1951. Both the

pace of fertility decline from 1970 and the pace of mortality decline from the



TABLE 2. A Reconstruction of Demographic Changes in China:

Selected Indicators, 1953-%4

Population
(begiming of Infant Tocal Growth
Fiscal  fiscal vear) Births Deachs Birth  Death  Mortality  Fertility ate
Year (millions) (millions) (millions) Rate Rate Rate Rate (percent)
1953-54 582.6 26.08 13.9 443 3.8 186 6.39 2.05
1954~55 596.7 27.31 13.60 45.4 2.8 . 177 A.62 2.25
1955-56 608.3 2%.82 12.86 {0.4 2.9 167 5.96 1.95
1956-57 620.3 5.5 12.10 40.7 19.3 156 4,08 2.1
1957-58 633.7 25.80 12.% 4£0.3 19.1 144 6.07 2.12
195859 647.3 22.11 15.87 %.0 %4 236 5.17 0.9
1959-60 653.5 18.88 21.37 28.9 .8 205 4,38 -0.39
1960-61 651.0 14.72 19.17 2.7 29.5 132 3.39 .68
1961-62 646.6 20.88 13.79 2.1 21.2 236 a7 1.09
1962-63 653.7 33.81 10.07 50.8 15.1 8 7.55 3.57
1963-64 677.4 0.1 11.73 &7 17.1 96 6.82 2.76
1964~65 £96.4
TABLE 3. A Reconstruction of Demographic Changes in China:
Selected Indicators, 1964~
Fiscal Yesr
Mid-Yesr Births Deaths Birth Death DR TR Growth
Yexr Population Rate Rate Rate
(thousands)  (thousands) (thousands) (percent)

1964 696,387 28,808 11,211 40.9 15.9 9% 6.19 2.5

1965 713,984 28,506 9,508 39.4 13.1 0 6.36 2.83

1966 .92 26,781 8,798 36.1 11.9 8 5.48 2.2

1967 750,965 28,064 8,375 36.9 11.0 a1 5.2 2.59

1968 770,654 30,059 8,1 38.5 10.4 n 6.38 2.81

1969 792,611 2,251 7,72 37.6 9.6 n 5.81 2.81

19 815,160 29,486 7,279 35.7 8.8 & 5.78 2.89

91 837,367 28,111 7,27 3.2 8.6 66 .09 2.4

197 858,200 27,438 7,109 1.6 82 61 4.87 1.%

1973 878,529 25,387 6,25 28.6 7.3 56 4.0 2.08

1974 896,991 23,600 11l 26,1 7.9 S1 3.8 1.8

1978 913,480 21,797 7,073 23.7 7.7 46 iy 1.60

1976 28,204 19,846 6,970 212 7.5 4l 2.95 1.3

1977 941,080 19,340 6,40 20.4 6.8 39 2.7 1.3

1978 953,990 19,157 6,126 19.9 6.4 38 2.60 1.36

1979 967,023 17,547 6,236 18.0 6.4 43 2.1 1.16

1980 978,334 19,704 6,403 20.0 6.5 4l 2.5 1.35

1981 991,63% 23,121 6,58 23.1 6.6 4l 2.9 1.65

198 1,008,173
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Figure 1:

Birth Rate, Death Rate, and Infant Mortality Rate by Fiscal Year,

1953-54 to 1981-82: China
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early 1950's, despite the setback around 1960, were remarkably rapid, and
represent remarkable achievements for a population the size of that of China.
ihere can be little doubt that the fall in fertility and rise in mortality in
the period 1958-61, which has left a clear imprint on the Chinesé age
distribution, resultéd from the social chaos associated with the Great Leap
Forward and a major famine that followed closely after it (Ashton et al.,
1984). This demographic crisis cost some 30 million premature deaths and some
33 million lost or postponed births, and represents a catastrophe of
unprecedented magnitude.

China has achieved a remarkable reduction in both fertility and
mortality for its general level of development. The upturn in fertility in
the early 1980's seems to have 6ccutred as a result of a change in policy
regarding age at first marriage, and the resultant increased rate of family
formation (marriage; followed by first births) rather than from a substantial
increase in second or higher order births. It may be seen as a tempo effect
rather than as a quantum effect, therefore, and can be expected to be
short-lived. Eowevgr. the one-child family has clearlf not yet become the
norm, and fertility declines below the levels of the late-1970's, with a total
fertility rate around 2.5, seem unlikely in the near future in the absence of
further policy tightening. The rise in infant mortality in the early 1980's,
though minor, is probably also a result of existing policy--the rise is
accounted for by higher female infant mortality rates, which may well result
from female infanticide. Even without this factor, however, the pace of
mortality decline appears to have slowed in the late-1970's and early 1980's,
a not altogether unsurprising result, given the combination of alreahy low

achieved mortality levels and the primary health care focus of the health
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services. Further mortality reductions will be increasingly expensive and

achieved more slowly than over the past 30 years.

Data Adjustments

' The data used in this study have in general not been adjusted, though
interpolation has been used to obtain measures for compatible time periods and
estimates of demographic parameters have been smoothed to eliminate excessive
fluctuations. Two exceptions have been made to the non-adjustment rule,
however: the age distribé}ions from the three censuses have all been adjusted
to correct for clear shortéges of males of military service ages, and
fertility rates from the 1982 ﬁertility survey have been adjusted to take
account of apparent reporting of births by Chinefe rather than Western
calendar dates. The justification for, and form of, the adjustments are given
below.

Sex ratios (males per female) calculated from the single-year age
distributions from the 1953, 1964, and 1982 censuses in general change quite
smoothly with age, put in all three cases fall sharply for young adult males.
In the case of the 1953 and 1964 censuses, these patterns are not repeated for
the same cohorts at the next census, implying that.young adult males were
under-represented in the age distributions, but were adequately represeﬁted at
older ages at the next census. For 1982, there is no later age distribution
against which to compare the census age distribution, but the reappearance in
1982 of the same pattern strongly supports a recurrence of the same error.
Table 4 shows the sex ratios of the population aged 15 to 35 for 1?53, 1964,
and 1982, together with the sex ratios of corresponding cohorts at the later
census (1982 for 1964) or censuses (1964 and 1982 for 1953). The sex ratios

for cohorts by census are remarkably consistent, except for the cohorts aged



TABLE 4, Sex Ratios (males per femmle) for Ages 15-35 for 1953, 1964, and 1922,
togecher with Sex Ratics for Cortesponding Cohorts at Subsequent Censuses; China.

Sex Ratio Sex Ratio Sex Ratio
Age 1953 Cchorts 1964 Age Cohorts 1982 age Cohorts
In 1953 1In 1964 In 198 In 1964 In 19 In 192
15 1.189 1.153 1.156 1.115 1.097 1.060
16 1.109 1.141 l.138 1.118 1.100 1.055
17 1.056 1.133 1.123 1.088 L@ 1.050
18 1.061 .12 1.108 1,045 T.0% l.m5
19 1.086 1.133 1120 1.064 12 0.995
20 1.066 1.124 1.126 1.088 1.125 0.973
21 1.057 1.129 1121 1.084 1.136 0.91
2 1.044 1.126 1.140 1.080 1.129 1.050
23 1.0&Q .19 1.123 1.090 1.145 1.073
24 1.037 1.105 1.100 1.09 1.139 1.087
25 1.040 1.101 1104 1.1% 1141 1.076
26 1.068 1.117 1.097 1.153 r.156 1.063
27 1.0%9 1.09%9 1.081 L.l 1.138 107
28 1.051 1.09 1.067 1.133 1.123 1.063
29 1.02 1.077 1.047 1122 1.105 1.058
k] 1.0% 1.07? 1.037 1.133 1.120 1.055
) 1.0 1.077 1.7 1.126 1.126 1.064
k] 1.063 1.06 1.019 1.129 121 1.101
kX] 1.058 1.058 1.012 1.126 1,140 1.097
k" 1.051 1.067 0.978 1.109 1.123 1.100
k1] 1.060 1.047 0.9722 1.105 1.100 1.1
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16 to 30 in 1953, aged 17 to 25 in 1964, and aged 18 to 22 in 1982, all of
which show low sex ratios—too few males--relative to neighboring ages or
subsequent enumerations. It is assumed that too few males were included in
the age distributions at these ages, and the age distributions have been
adjusted by applying interpolated sex ratios to the female populaﬁions to
estimate the correct number of males. This adjustment did not affect the
total populations for 1953 or 1982, because in both cases the available age
distributions do not add ub to the total reported populations; the 1953 total
includes persons not classified by age, assumed to include the missing males,
and persons not surveyed, while the 1982 age distribution excludes the
institutional population, assumed to include the missing males. The
adjustment increases the-196&'population somewhat, since although the age
distribution includes persons of not stated age, the sex ratio of the not
stated population is 1.006, suggesting that for both males.and females the
not~-stateds represént true non-response, and do not include the missing young
adult males.

The second adjustment is made to the total fertility rates from the
1982 fertility survey. In a comparison of registered births with births
calculated using fertility rates from the 1982 fertility survey, Coale (1982,
p: 27) noted that the estimates of registration completeness ;hﬁs obtained
were uniformly low for Chinese leap years, which consist of 13 lunar months as
opposed to the 12 lunar months of the non-leap years. For the period 1954 to
1980, the completeness estimates for leap years all fall below a three-year
moving average of the annual estimates, the average deviation beinq ~4.6
percent. Coale's convincing explanation of this phenomenon is that births
were reported, at least in part, to the fertility survey in terms of the

Chinese rather than the western calendar, thus increasing fertility rates for
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leap years and reducing those for all other years. If all births were
reported in this way, births in leap years would be exaggerated by five
percent, while births in other years would be reduced by three percent. For
the period 1950 to 1969, the average deviation is close to this maximum five
percent, so we have assumed that all births for this period in the fertility
survey were reported by the Chinese calendar. Age-specific and total
fertility rates for leap years were thus divided by 1.05, and rates for other
years by 0.97. For the period from 1969 to 1980, however, 'the average
deviation is only -3.1 percent, so we have assumed that from 1969 onwards,
two-thirds of births were reporteq by the Chinese calendar and one-third by
the Western calendar. For this period, age-specific and total fertility rates

for leap years were divided by 1.034, those for non-leap years by 0.980.

Demographic Rates 1953-64

The estimation methodology applied to this period is based on the
comparison of measures from different sources: the vital registration system
(annual births and deaths), the censuses of 1953, 1964, and 1982 (survival of
births and previous census population), and the 1982 fertility survey
(age-specific and total fertility rates by calendar years 1953 to 1964).

) These measures are not directly comparable as they stand. The
censuses were all held at mid-year, so the age distributions of children
indicate survivors of mid-year to mid-year ("fiscal year") births, whereas the
other indicators refer to calendar years; further, the age distributions of
children reflect the joint effects of both fertility (births in a one year
period) and mortality (survivorship to the census enumeration). Total

fertility rates are not comparable with birth rates, since the latter are

affected by the population age distribution, though the measures must co-vary
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closely over short time periods. A comparison of the different indicators for
the period of interest is obviously crucial, however, to an evaluation of the
underlying demographic rates. Accordingly, we have converted the available
indicators into comparable figures for "fiscal years.” There is more scope
for examining the consistency of measures of fertility and of implied child
mortality than of adult mortality since there are no independent indicators of
the timing of adult deaths beyond the registered crude death rates;
intercensal population loss indicates the total number of adult deaths, but
not their timing. We thus concentrate on fertility and child mortality, and
derive trends in adult deaths from regi;tered deaths by year. .

Comparisons of the alternative sources of demographic information are
made as follows. First, the annual numbers of registered births and deaths
are estimated from the reported crude birth and death rates and the geometric
mean of the beginning and end-year populations, on the assumption that this is
the inverse of the procedure used to calculate the reported annual rates.
Numbers of births and deaths for fiscal (mid-year to mid-year) years are then
estimated by igterpclation, fitting a fourth order polynomial to cumulated
births and deaths for four consecutive calendar years centered on the fiscal
year of interest., Total fertility rates for fiscal years are obtained by
applying the same interpolative procedurelto the total fegtility rates for
calendar years reported by the 1982 fertility survey. The 1953 census age
distribution of females aged 4 and over in 1953 is then projecte& forward by
single calendar years to 1964, using smoothed intercemsal survival
probabilities varying by fiscal year to approximate actual mortality trends
suggested by the registered crude death rate; migration was assumed to be
negligible. Fiscal year births were then calculated from the aée-specific and

total fertility rates for fiscal years from the 1982 survey applied to the



- 13 -
projected mid-year female populations. Registered births can then be compared
with the projected births for each fiscal year, and apparent completeness of
registration can be calculated. The births for each fiscal year from both
registration and from the projection, largely determined by the fertility
rates from the 1982 survey, can then be compared with the numbers of survivors
of those births recorded by the 1964 and 1982 census enumerations; the most
convenient form of comparison is apparent survivorship ratios, which can be
computed by sex by applying an assumed sex ratio at birth of 106 males per 100
females to the births.

Table 5 shows registered births, projected births using the fertility
survey rates, implied completeness of birth registration, and cohort
survivorship probabilities by sex to 1964 and 1982 by fiscal years from
1953-54 to 1963-64. The estimates of birth registration compieteness f#ll for
the first two years, settle around 80 percent for 1955-56 to 1960-61, with the
exception of a high value for 1959-60, and then rise abruptly for the last
three years, a rise that continues, as shown in Table 13, to nearly 95 percent
in the mid-1960's. The survivorship probabilities to both 1964 and 1982 are
remarkably consistent by sex though the sex differential changes from a male
advantage for births prior to 1960 through approximate equality for 1960 to
1963, to a female advantage for 1963-1964; the sex differentials in
survivorship are more marked to 1964 than to 1982. The survivorship ratios
are also reasonably consistent by cohort and by end point (1964 or 1982); the
general pattern is of a gradual increase in survival with year of birth,
consistent both with gradually falling infant and child mortality and with
shorter life span, but there are several notable deviations from th; general
pattern. Birthsg in 1954-55 have higher than expected survival tc both 1964

and 1982; births in 1958-59 have much lower than expected survival to both
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TABLE 5. Estimsced muwber of births based on registration and cbtained from 1953
census projection and 198 fertility survey; implied coopleceness of birch
regiscration and implied movivership of birth cchorts to 1964 and 1582
censuses: China, fiscal years 195354 to 196356

Survivorsnip Ratios of Fiscal Year

3irths (Chousands) Birth Cohortss
Projection Tmplied According to the  According to the
Fiscal and Registration 1964 Cansus 1982 Census

year Registration Su:veyy Campleteness Yales Females Males Females

195354 2,269 26,081 .85 . W10 733 J7 713
1954-55 21,303 25,645 231 817 TR 173 .763
1955-56 19,545 24,04 .787 770 AN 25 21
1956~57 20,908 25,537 .819 792 T8 748 7340
1957-58 20,546 25,800 .800 :) 88 780 .765 DA
1958-59 17,793 22,113 - o> .686 669 .652 A2
1959=-50 15,198 17,542 866 831 811 * .819
1960-61 11,957 14,716 .813 .793 .786 * .751
1961-62 17,819 20,875 354 JR2 J50 b .781
19&2-63 28,060 0,898 .908 .983 .989 * 915
1963~54 28,7%0 0,708 937 RS 94h b A2
Total 224,278 266,736 B47 Q.d. 2.a. n.a. n.a.

NOTE: Male survivorship to 1982 for some years not given, since male population was adjusced
on basis of femmle population for ages 18-22.

Y rx oplmation of calculations, see text.
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1964 and 19823 births in 195§%60 have somewhat higher than expected survival,
especially to 1982; births in 1961-62 have lower than expected survival to
1964, though their survival to 1982 is not clearly out of line; and births in
1962-63 have higher than expected survival which is particularly marked to
196&.

Table 5 compares measures from four supposedly independent sources,
and the variations observed provide powerful support for this independence.
However, the nature of the sources provides some basis for drawing conclusions
about the causes of the variations for each birth cohort. We discuss these
variations below, by fiscal year of birth.

i) 1953-5&: completeness of birth registration is high, but all the
survivorship probabilities are reasonable. Since the
two censuses and the fertility survey are consistent,
birth registration is probably abnofmal, a conclusion
strengthened by the observation that the official birth
and death rates through 1953 are rounded and may not be
based on actual registrations. We gherefore accept the
fertility survey births and their survival probabilities.

ii) 1954-55: completeness of birth registration is rather high, but
all the survival probabilities are rather high. Birth
registration completeness might come out high as a
result of a continuation of the birth rate rounding
proposed for 1953-54, but there is no obvious reason why
the mortality risks for this cohort should have been
lower than those of adjacent cohorts, or why ;he
population aged 9 in 1964 and 27 in 1982 ghould both

have been over-reported. We therefore conclude that the
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fertility survey rates for 1954-55 are some seven
percent too low, a conclusion that would reduce birth
registration completeness to around 77 percent aﬁd

cohort survivorship ratios by seven percent.

iii) 1955-56 to 1937-58: all the measures are approximately consistent,

iv) 1958-59:

v) 1959-60:

vi) 1960-61:

so the fertility survey rates and survivorship probabili-
ties are accepted.

completeness of birth registration is about normal, but
the survivorship probabilities are all low. Since it is
unlikely that the population aged 5 in 1964 and 23 in
1982 was consistently under-enumerated, the measures are
accepted as consistent bpt indicating sharply heavier
child mortality for this than for earlier birth cohorts.
completeness of birth registration is high, and the
survivorship probabilities are rather high, to 1964, and
high to 1982. The female population aged 22 in 1982 may
be over-reported, since it is an off;cially advocated
lower age limit for female marriage, but there is no
reason to ‘suppose that the population aged 4 in 1964 was
over-reported. We therefore conclude that registration
completeness was about the normal 80 percent, implying
survivorship to 1964 somewhat lower than normal, and
that the fertility survey rates for this year are some
six percent too low.

all the measures are approximately consistent, so the
fertility survey rates and survivorship probabilities

are accepted.



vii) 1961-62:

viii) 1962-63:

-1? -
birth registration completeness is rather high, .
suggesting too few births from the fertility survey, but
the survivorship probabilities to 1964 are low,
suggesting too many births; survival to 1982 is not so
low, but the number of females aged 20 in 1982 may be
inflated by age at marriage laws. On balance, we accept
the fertility survey results and survivorship
probabilities, excepting that for females to 1982, and
conclude that birth registration completeness started to
rise during this fiscal year.
birth registration completeness is high, survivorship to
1964 impossibly high,'and.survivorship to 1982 for
females also implausibly high. A tempting conjecture
would be that one-year-olds were over-reported in 1964,
by an upward age shift from age 0, a common error in
developing country age distributions. However, female
survivorship from 1964 to 1982, age 1 to age 19, is a
not-implausible 0.925, so any error in 1964 was followed
by an error of similar magnitude at a quite different
age in 1982. A more likely expianation seems té be that
the fertility survey rates for 1962-63 are too low,
possibly as a result of the fiscal year interpolation
procedure used here. However, even a registration
completeness of 80 percent, the lowest that can
reasonably be assumed, would reduce survivorsﬁip
probabilities only to around 0.87 to 1964, consistent

with an infant mortality rate of only about 110 per
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thousand live births, which in turm would be consistent
with somewhat higher survivorship than that observed
from 1964 to 1982. There are thus probably errors in
several of the sources: the interpolated fertility
survey rates are too low, the 1964 population aged 1 too
large, the 1982 female population aged 19 possibly too
small (some 19-year-olds having been reported as age
20); all we can conclude is that birth registration was
more complete, that fertility was higher than the
interpolated rates, and that infant mortality was much
lower than its average level over the preceding decade.
ix) 1963-64: though-birth registration completeness is high, so is
survivorship to 1964; survivorship from the 1964 census
to 1982 is somewhat low, though it incorporates an
element of high infant and early child mortality. It is
hard to evaluate these measures effectively, because af
the importance of the age pattern of early child
mortality, but it is not evident that any one is
inconsistent with the others. We therefore accept the
general level of fertility indicated by the 1982‘survey

and the level of child mortality shown in Table 5.

From this year-to-year analysis, we draw the following conclusions
about fertility: '
1. Birth registration was approximately 80 percent complete from

1954-55 to 1960-61, then improved to over 90 pemcent complete bx 1963-64; the
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official birth rate for calendar year 1953 was probably not based directly on
‘registered births.

2. Fertility was quite high in the early and mid-1950's, with total
fertility between 6.0 and 6.5 and the crude birth rate in the low forties.
Fertility then fell in 1958-59 by nearly 20 percent, fell again slightly in
1959-60, fell again by about 25 percent in 1960-61, recovered somewhat in
1961-62, then rose very sﬁarply to a peak in 1962-63, with total fertility
over 7.0 and the birth rate close to 50 per thousand, before declining
slightly to 1963-64.

Turning to child mortality, we have in Table 5 survivorship ratios
for adjusted births by sex and fiscal years to the 1964 census. These
survivorship ratios reflect the cumulative effects of different age and period
mortality rates as each cohort ages from birth to census enumeration, and they
cannot be interpreted as measures of mortality level in the fiscal year of
birth, even though the mortality rates suffered will normally be highest in
the first year of life. However, by a stepwise procedure we can attempt to
estimate period mortality levels from these'survivorship probabilities. The
survivorship probablity for male (or female) births in 1963-64 represents only
the mortality level of that fiscal year, and approximates the life table
function 1Lo/l¢oy. For each sex, we can find the implied mortality
level in a model life table family, and assume that the same mortality level
applied to all birth cohorts as they passed through the year. Using ratios
1La/1ln-1 for the implied level, we can reverse-survive each 1964
single year cohort to mid-1963. We can then repeat the process for male (or
female) births in 1962-63, calculating the survivorship ratio to mi&-1963,
finding the model mortality level of the corresponding 1Lo/l¢e),-

assuming that this level applies to all older cohorts, and projecting
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backwards to mid-1962. We continue this procedure backwards year by year to
1953, finding model mortality levels for each year that a;e consistent with
the observed cohort survivorship probabilities, the child mortality pattern of
the model, and the assumption of a single period mortality level applying to
all cohorts passing through the year,

Using the Coale-Demeny (1966)*” model life tables, it turns out to
be impossible to apply this method across all cohorts. The fluctuations in
survivorship probabilities are too sharp frém cohort to cchort to be abie to
assume period levels applying to all cohorts without obtaining negative
mortality for at least oné period, even using the "East" mortality pattern,
which has the highest infant mortality relative to child mortality, and can
therefore represent the widest fluctuations of any of the four families.
However, by adjusting the survivorship prob;biliti.es to 1964 in Table 5 for
the ages 1, 4 and 9 in accordance with the above discussion of birth
registration and enumeration completeness, by using the East family, a;d by
smoothing somewhat the extreme fluctuations in survivorship probabilities for
cohorts aged 2, S5, 6 and 7 (for males) or 8'(for females) in 1964, it is
possible to obtain a reasonable ;equence of child mortality levels and infant
mortality rates by sex for fiscal years from mid-1953 to mid-1964. The levels
and infant mortality rates obtained by period, and the implied cohort
survivorship probabilities, are shown in Table 6. The fluctuations not
accounted for may reflect cohort effects, whereby particular birth cohorts
that experienced high initial mortality continued to experience mortality

rates above period averages, presumably because they were weakened by their

i’  Coale, A.J. and P. Demeny. Regional Model Life Tables and -Stable
Populations. Princeton University Press. Princeton, N.J., 1966.
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TABLE 6. Cohotrt Survivorship Ratios to 1964 and Corresponding Mortality
levels and Infant Mortality Rates, by Sex: China, Fiscal Years 1953-54 to 1963~

Males Females
Cohort Cohort

Survivorship Ratios Survivorship Ratios

Observed East Infant Observed East Infant
Fiscal (birth to Yortality  Mortality (birth o Mortality  Mortalicy
Year 1964) Model Level Rate 1964) Model Level Lavel
195354 750 750 12.5 185 .733 1,733 1.1 178
195%4~55 (.760)* .760 13.0 176 (.738)% 738 10.6 187
1955-56 770 .770 13.2 172 T4 .755 (11.5)w in
1956=57 .92 .73 (16.2) %> 155 762 762 12.3 158
1957-58 811 .756 (15.0)% 161 .780 L7462 (16.0)we 132
1958-59 .686 J2% (10.0)3e> 235 669 709 (8.0)w 27
1959-60 (.772)* 772 11.9 195 (.753)% .733 9.1 215
196061 .793 «793 15.9 126 .786 .786 13.5 138
1961-62 752 .795 (10.0)> 235 .750 .803 (8.0)w* 27
1962-63 (.392) 892 18.0 93 (9100 910 17.5 33
1963~64 925 923 17.0 108 K 964 17.3 a3

* Adjusted vbservations.
** Levels sumoothed to gvoid assumption of impossible or implausible levels in prior years.
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TABLE 7, Swmoothed Zast morcality levels
uder age 10 by sex:
China, fiscal years 1953~5 to 1963-54

Fiscal
year Vales Teavales

1953-34 12.5 10.6
1954-33 13.0 1.1
1955-56 13.6 1.6
1956=57 4.2 12.3
1957-58 15.0 13.0
19%8-% 10.0 8.0
195960 1.9 9.1
1960-41 15.9 13.6
1961-62 _10.0 8.0
196243 18.0 17.5
1963-44 17.0 17.5

TABLE 8. Total Registered Deaths, Estimated Deaths wurxer Age 10,
ard Coarparison of Regiscered Desths co Registared 3irths:
(hina, Fiscal Years 19533 to 196364

Escimated deaths

Ratio:
Estimated Deaths Births from Rario:
Registered under Age 10 to Projection Regiscered

Fiscal Deaths Undey 10 Total Regiscered and Suxvey Deachs to
Year (thousards) (chousards) Ceaths (chousards) Sirths
19535 1,926 6,610 0.83 25,081 0.30
1954~55 7,680 8,609 0.%% 27,32* Q.28
1955-56 7,275 6,088 0.8 24,84 0.29
19%6=357 6,89 5,633 0.2 25,537 0.27
1957=58 7220 5,193 0.2 25,800 28
19%8~59 8,389 8,691 1.04 22,113 0.2
1959-0 13,24 6,491 0.47 18,88> Q.7
1960-61 n,2 3,263 0.24 14,716 0.9%
1961-42 7,53% 7,08 0.9 20,87% Q.36
1962-43 5,49 3,197 0.49 33,81 0.19
196364 7,516 3, a8 0.51 0,705 024
Total 94,547 8.6 0.4 27,658 © 0.3

*Ad juscad on the basis of interpolated suxvivorship racios.
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ages does not vary closely wi;h the sequence of deaths under age 10. The
ratio of deaths under age 10 (which we hope are close to the true numbers) to
total registered deaths, assumed to suffer from under-registratiom, varies
around 80 percent to 1957-58, rises to 104 percent for 1958-59, falls to below
S0 percent for 1959-60 and 1960-61, rises to 94 percent for 1961-62, and then
falls around 50 percent for 1963-64. The period with peak numbers of
registered deaths, 1959-61, is a period with relatively few estimated deaths
under 10, giving rise to the low ratios of child to total registered deaths,
whereas the years of high estimated deaths under 10, 1958-39 and 1961-62, have
only moderately higher total registered deaths, giving rise to the high ratios
of child to total registered deaths.

There are three possible explanations for the lack of consistency
between the series of registered deaths and estimated child deaths. The first
is that the series of deaths under 10 is wrong. Accepting this explanation
would mean dismissing the consistency between the 1964 age distribution, the
1982 fertility survey results, and registered births by year. Also few births
occurred in the period 1959-61,‘30 even a doubling of infant deaths wo;ld have
had little effect on total deaths; thus, the huge numbers of registered deaths
are unlikely to reflect child deaths in the main, and thus provide little
information about them. This point is reinforced by the sequence of ratios of
registered deaths to adjusted births; these ratios are fairly constant through
the mid-1950's, rise to a peak for 1959-61, and then fall to low levels for
1962-64. Thus, it is possible that the sequence of child deaths is wrong, but
the sequence of registered deaths does not prove it.

The second explanation is that the completeness of death registration
varied sharply year by year, with registered deaths thus not reflecting the

trend in actual deaths at all closely. This explanation does not seem very
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likely, since the completeness of birth registration apparently remained
approximately constant, at le%st until 1962, and a coverage change in deaths
would be expected to be associated with a similar change in births.

The third explanation is that the surge in registered deaths in the
period 1959-61 resulted from very high adult mortality in the two years, not
reflected in child deaths. This explanation would require that the underlying
cause of the high adult mortality did not have a marked impact on child
mortality. Though this explanation is not on the face of it very plausible,
it is possible that severe famine accompanied by strict food ratioﬁing, or
other method of food allocation, giving preference to young adults and
children could produce such a differential, an account that would be
consistent with the very low survivorship ratios for the elderly observed
between 1953 and 1964. Famine might also exacerbate various ﬁorbid conditions
differentially, resulting in ma?ked differentials by age in the effect on
mortality; in this respect it is interesting to note that the brunt of the
mortality increase around 1960 appears to have been borne by the population
already alive in 1920 and thus ghat lived through the 1919 influenza epidemic.

The demographic evidence tends to favor this third explanation. Both
age-specific growth rates and intercensal survivorship probabilities (shown in
Table 10) suggest that, on average over the period, mortality above age 40 was
substantially higher between 1953 and 1964 than it had been prior to 1953, the
excess being particularly severe for males. The sharp drop in survivorship
ratios at age 35 (im 1953) would be consistent wi;h a famine combined with a
rationing scheme giving priority to those under age 40 during 1959761.

. Thus, the annual numbers of registered deaths are not necessarily
inconsistent with the estimated numbers of deaths under 10, since the huge

numbers of deaths registered for the period 1959-61 probably reflect very
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largely deaths over age 40. Child deaths may have increased in 1958-59 before
rationing measures were put into effect, may have fallen to more normal levels
in 1960-61 as a result of targeted rationing, and may have increased again in
1961-62 as rationing was relaxed. The obvious alternative hypothesis, that
child mortality w;s actually véery high in 1959-61, but that births were
severely under-registered because of the high infant mortality, and that
births for the period recorded by the 1982 fertility survey were
under-reported badly for a similar reason, fails to explain why survivorship
ratios to 1964 are actually higher for the births reéorted for 1959-61 than
for the births reported for 1958-59 or for 1961-62; if infant deaths led to
omissions of births between 1959 and 1961, then they would be expected also to
lead to omissions in 1958-59 and 1961-§2.

If we accept the sequence of deaths under age 10 in Table 8, it is
clear that the registration of deaths under age 10 was substantially less
complete than the registration of deaths at age 10 and over. The increase of
child deaths of 3.5 million from 1957-58 to 1958-59 is associated with an
increase in registered deaths of only 1.2 million, while the decline in chi}d
deaths of 3.9 million from 1961-62 to 1962-63 is associated with a decline in
registered deaths of only 1.0 million. Taken together, these two observations
sukgest that the r;gistration of child deaths was only about 30 percent
complete. We can estimate total intercensal deaths as the 1953 population
plus intercensal births minus the 1964 population, giving 156,875 thousand.
Deaths at age 10 or over can be estimated by subtracting deaths under 10,
giving 94,213 thousand. If 30 percent of deaths under 10 were registered,
then 78,848 thousand deaths at 10 or over were registered, implying-a
completeness of registration of 80.5 percent. Marked differentials in

registration completeness between child and adult deaths are commonly observed
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in developing counéries, so such a difference for China is not implausible.
That the completeness of registration for adult deaths is roughly the same as
that for births is not necessarily implausible either, since births rapidly
followed by death may be much less likely to be registered than births that
survive a year or more. Table 9 shows the numbers of deaths by year under age
10, 10 and over, and total, assuming that the registration completeness of
deaths under 10 was 30 percent, while that-for deaths over 10 was 80.5
percent. The sequence of deaths 10 or over by year looks quite reasomable,’
except perhaps for the increase in 1963-64, a year in which death registration
completeness may have increased, as it apparently did for birth registration.
The sequence of registered deaths is the only available source of
information about the timing of adult mortality between 1953 and 1964, but
survivorship ratios from 1953 to 1964 by age group provide an indication of
the age pattern of intercensal mortality. Survivorship ratios by sex for
initial agé groﬁps aged 10 and over in 1953 are shown in Table 10 with
corresponding "East" mortality levels. In terms of mortality levels, the
survivorship ratios plunge for initial age groups over 30 in 1953; for males,
the levels continue to drop as age increases, whereas for females they
stabilize around level 7. It seems unlikely that the mortality patterns
imﬁlied by the 195§;6a survivorship ratios were standard features of Chinese
mortality, since the age-specific growth rates (Table 10) fall sharply for
males from about age 45 to negative values above age 65, and fall sharply for
females above age 65 to close to zero; if mortality had been falling prior to
and during the period, the age-specific growth rates would be expected to
increase with age above age 40. A further indication that the 1955—6&
experience was not typical of China prior to 1953 is the changes in the age

distribution above age 40 from 1930 (taken from the Chinese Farmers Survey,
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TABLE 9. Estimated deaths (thousands) urder
age 10 and age 10 or over: Chima,
fiscal yuars 19535 to 196364

Fiscal
year Urder age 10 Age 10 or older Total
1953=54 6,610 7,38 13,99
1954~55 6,609 7,017 13,686
1955-56 6,088 6,768 12,856
1956=57 5,613 6,470 11,103
1957-58 5,193 7,045 12,238
1958=59 8,601 7,18 15,873
1959-60 6,491 14,877 21,368
1960-61 3,263 15,903 19,166
1961-& 7,0 6,27 13,789
1962-63 3,197 6,875 10,072
1963-64 3, &5 7,908 11,733
Total 62,6 94,213 156,875
TABLE 10. Intercensal Age- and Sex-specific Survival Ratios,
1953-%, Implied East Mortality Levels, and Growth
Rates by Age Group ard Sex: China, 195354 to 1963~64
Males Females
Intereensal Growch Intarcensal Groweh
Age Group Survival Moreality Rata Survival Mortalicy Rate
(195%) Rates Level (parcent). Races Lavel (perecant)
10-14 /1A 5.7 1.8 .959 2.7 4.58
15-19 940 i1.9 1.2 9349 2.8 1.61
20-24 929 11.3 0.66 933 11.8 0.57
2529 921 11.4 1.42 K-/% ) 11.8 1.13
=% 893 10.0 2.07 . .883 8.0 1.47
35-39 .818 5.6 1.13 822 6.1 0.91
4O=lla 7% 3.9 0.90 830 6.2 1@
4549 687 3.1 0.48 K- /] 7.8 0.53
50~54 .58 1.7 0.47 128 8.0 0.83
55-59 ) <10 0.16 .601 7.3 1.27
6064 23 <1.0 0.00 458 7.2 0.96
65-69 - - -0.564 - - 0.11
70=74 - - -1.2 - - .37
7559 - - -).08 - - 0.51
80+ - - ~0.5% - - “©.22
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and admittedly not necessarily representative of all China) through 1953 to
1964. The age distributions,.shown in Table 11, show increasing proportions
above age 60 from 1930 to 1953, consistent with declining mortality, but
falling proportions for the same age groups from 1953 to 1964. The
information thus suggests that, on average over the period, mortality above
age 40 was substantially higher between 1953 and 1964 than it had been prior
to 1953, the excess being partiﬁularly severe for males. The sharp drop in
survivorship ratios at age 35 (in 1953) would be consistent with a large
number of famine-associated deaths at ages 40 and over during the period
1958-62.

We lack year-by-year information on the age pattern of mortality, so
we have no basis for.the direct calculation of annual life tables or of
summa®y measures such as expectation df life at various ages. However, we
have annual estimateg of deaths and population over age 10, so we can
calculate death rates over age 10. By assuming the population over age 10 to
be approximately stable, we can obtain rough estimates of expectation of life
at age 10, using the_death rates over age 10 to interpolate within the
Coale~-Demeny model stable populations. Rough estimates of expectafion of life
at birth for each fiscal year can then be obtained by splicing on the child
life table levels arrived at in Table 7. Results are shown in Table 12.°
Expectation of life at birth rose by almost one year per year between 1953 and
1964, despite falling to a level almost 10 years below the 1953-54 level in
1959-60. Life expectancy at age 10 rose by only some two and a half years
over the period: ﬁajor gains were clearly made in child mortality reductions,

with less impressive gains for adults.
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TABLE 11. Distributiom of the populatiow aged 40 years
ard older by age grow and sex (percent) according to
the Chinese fxrmers swvey of 1930 and according to
the Mational Censuses of (hina, 1953 and 1964

Age Males Fermles

growp 130 1953 1964 1930 1953 1964
40~4de %39 .65 U.ls 202 2048 21.12
4549 23.47 20,20 20.57 2.57 18.97 18.59
50=54 17.08 17.12 17.40 15.88 16,06 16.22
5559 14.63 6.2 16,07 15.55 3.8 14,51
6064 9.5 1ll.@ 10.64 10.17 114 LR
6569 5.68 7.43 6.69 7. 8.59 30l
0=14 2.9 4.55 R -X] 4.@ 6.07 5.37
15=19 } 2.20 1.88 1.0 }3.87 3.00 2.2
80+ 0.2 0.76 .70 1.53
40 ad older

(Total)  100.00 100.00 100.00 100.00 100.00 100.00

TABLE 12. Death Rates over Age 10, Expactation
of Life at Age 10 and at Birth, by Sex and
Fiscal Years, 195354 to 1963-64: China

Fiscal

Yaar Death Rate  «(10)* (0} Death Rata  «(10)* e(0)

10+ 10+

1953=54 18.3 43.0 9.4 15.9 47,7 4l.7
1954=55 17.3 .7 4l.4 15.1 49.3 3.6
1955=36 16.4 46.4 43.6 14.2 Sl.6 45.9
1956=37 15.4 48.3 45.9 13.4 53.3 48.3
1957-58 16.5 46.2 L5.4 16.4 51.0 47.9
1958-39 16.5 4.0 2.7 1%.4 51.0 39.6
19590 .l 33.5%w 2.7 29.5 7.3 D3
1960=61 36.4 2.2 3s5.1 3l.4 36.2% 37.0
1961-42 15.2 48.7 39.5 13.1 $4.0 4l.6
196263 15.2 8.7 51.5 13.0 4.2 56.8
196354 7.l 45.1 47.1 14.7 0.3 33.4

* For stable populacion of groweh race 1.5% and deach rate 10+ as showm,
except for 19590 and 196061,

% From desth rates 10+ for 1953 age discributions.
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Demographic Rates 1964-82

For the period 1964-82, we have one information set less to work with.
than for the period 1953-64, since we do not have an age distribution for well
after the end of the period, but we also have several additional information
sets: a distribution bf deaths by age for the years 1973-75 from the Cancer
Epidemiology Survey (CES),  a life table for 1981 based on deaths by age in
1981 from the 1982 census, and children ever born and children surviving by
age group of mother from the 1982 census, providing the information needed for
the indirect estimation of child mortality.

As a first step, however, we can repeat the analysis applied to the
period 1953-64: calculating fiscal year births and deaths from the
registration system, calculating fiscal year births from the interpolated
female population and fertility survey age-specific fertility rates,
calculating child survivorship probabilities for the births to 1982, and
estimating period child mortality levels recursively from the survivorship
probabilities. Table 13 shows the births calculated from the two sources, the
birth registration completeness implied for each year by the fertility survey
rates, and the survivorship rates to 1982 by sex, assuming a sex ratio at
birth of 106 males per 100 female births. No birth or death rates for 1980
have been published, so-the 1980 registered birth rate was estimated by
interpolating between 1979 and 1981 on the basis of fertility survey total.
fertility rates for the three years.

The birth registration completeness implied by the fertility survey
starts at around 95 percent for the first four fiscal years, 1964-68, drops to
around 91 percent for the four fiscal years 1968-72, possibly associated with
the Cultural Revolution, rises to around 92 percent for the three fiscal years

1972-75, then falls steadily for the five fiscal years 1975-80; before rising
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TABLE 13. Estimated Mumbers of Births from Registration and
Fertility Survey, Birth Registration Completeness Implied
by Fertility Survey, and Survivership to 19&;

China, Fiscal Years 1964-65 to 1981-&2

Births (thousands) Implied Registration Survivorship Ratios of Fiscal Year
Fiscal Registration  Projection Campleteness Birth Cohorts to 19&2
Yesr and Survey Males Famales
196465 27,145 28,08 .92 S471 8524
1965-66 26,413 28,506 .27 .9008 .9m8
196667 25,490 26,781 952 .8516 .8495
1967-68 26,633 28,064 949 877 .8737
1968-69 27,464 30,059 e L9415 .9408
1969-0 27,%7 30,251 .903 87 .8758
19720-71 26,546 29,486 .900 9314 9255
971-n2 25,679 28,111 914 9014 .8959
192-73 © 25,288 27,438 22 919 9142
1973=74 23,477 25,387 .25 <9499 . 9466
1974=75 21,719 23,600 220 27 16
197576 19,763 21,797 .907 461l .9355
197677 18,043 20,126 .897 9701 .9633
1977-78 17,583 19,944 a8 <9384 .9330
1978=79 17,417 20,113 .866 Sal 9725
1979-80 15,953 18,530 .861 .9957 +9799
1980-81 17,914 19,109 .938 201 .9018
1981-82 21,;21 20,892 1.006 1.008 9892

Total 410,8% 447,00 919 n.4 n.4.
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sharply for the last two fiscal years of the period, 1980-81 and 1981-82, the
estimate of the latter year reachiﬁg more than 100 percent. The Surinorship
rates to 1982 are remarkably consistent by sex, showing a slight‘female
advantage for the first two years, 1964-66, then a slight male advantage for
13 years, 1966~79, and a marked male advantage for the last three years,
1979-82l The survivorship ratios show considerable variations by year,
however, with high values for the birth cohorts of 1965-66, 1968-69, 1970-71,
1973-74, '1976-77, 1978-79, 1979-80, and 1981-82. Each of these years includes
a Chinese leap year, so we may have over-corrected the fertility survey births
for leap years somewhat, or the 1982 population may itself be affected by leap
year effects, if age were reported by the Chinese calendar. The general trend
of the survivorship rates does not seem to reflect the variations in implied
birth registration completeness, however, supporting the conj;cture tﬁat
registra;ion completeness really did vary during the period.

The period from 1976 to 1982 merits special attention. Implied
registration completeness falls for four years to 0.861 in 1979-80, the lowest
level fo; the whole 18-year period, and then increases sharply for the last
two years to the highest observed level with complete regisftation in
1981-82. The survivorship ratios to 1982 implied by the fertility survey
births fluctuate sharply, but are implausibly high for four years (1976-77,
1978-79, 1979-80, and 1981-82) out of the six, particularly for males. Such
sharp fluctuations in birth registration completeness, which had been in the
range of 950 to 95 percent for the previous 12 years, seem unlikely to be
correct, though the implementation of the one-child family policy could have
led to lower registration completeness in the first four years foliowed by an
official crackdown resulting in higher completeness in the last.two years.

However, if registration completeness was in fact essentially constant
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throughout, the fertility survey recordéd too feQ births in 1980-81 and
1981-82, and too many for the years 1976-80; such an error might also arise
from the one-child family policy, if respondents to the survey pushed back the
dates of recent births to give the impression that they occurred further in
the past. The survivorship ratios indicate errors either in the fertility
survey births (too few) or in the census population (too many) for the birth
cohorts of 1976-77, 1978-79, 1979-80, and 1981-82. The census age
distribution may itself be distorted by reporting errors induced by the
one-child family policy, again by exaggerating the age of young children, and
thus pushing back the reported date of birth. It will not be possible to sort
out this tangle of errors until another age distribution or fertility history
sequence becomes available. It is clear, however, that there are errors, and
it seems likely that both the fertility rates and the age distribution are
affected #y them, given the implausible sequence of birth registration
completeness in Table 13 (assuming the fertility survey to be correct) and the
even more implausible sequence that would result from assuming the age
distribution to be correct. We therefore conclude that both the fertility
survey and the age distribution from the 1982 census are distorted for this
period by date or age reporting errors, and assume that birth registratiom
completeness remained constant over the period at its avetagé level over the )
period of 90.9 percent. The total fertility rates in Table 3 for the years
1976-82 are the fertility survey rates adjusted for level so as to maintain
this level of registration completeness for each year.

Although the exact trend in fertility in the years immediately
preceding the 1982 census remains unclear, all the sources show a rise in

fertility for 1981 and 1982. The registered birth rate increases from around

18 per thousand in 1979 to around 21 per thousand in 1981 and 1982, the total
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fertility rate from the ferci;ity survey increases from 2.24 in 1980 to 2.63
in 1981, and the 1982 census population aged 0, born in 1981-82, is nearly 20
percent larger than the population aged 1. Most of this increase in fertility
appears to have resulted from changes %n the timing of fertility rather than
in changes in general fertility levél., The sum of age-specific first birth
rates recorded by the 1982 fertility survey increased from 0.869 in 1980 to
1.162 in 1981. Cumulated first birth rates indicate the proportion of women
who will ultimately become mothers given the current period rates throughout
their lives; thus, the 1980 sum indicates that 86.9 percent of women would
become mothers given 1980 first birth rates, probably somewhat below the
proportions of each cohort of Chinese women who will actually have at least
one child, and thus indicating some postponement of fiést births. The 1981
sum indicates that 116 percent of women would ultimately become mothers‘%iven
the 1981 first birth rates, clearly an impossibility and indicating a bringing
forward of first births, no doubt related to the relaxation in 1980 of some
local restrictions on age at female marriage. Changes from 1980 to 1981 in
the sums of second birth rates (0.564 to 0.624), and third-plug birth rates
(0.802 to 0.839) were more modest, increasing by 10.6 and 4.6 percent
respectively. Thus, the fertility survey data suggest that most of the
fercifity increase in the early 1980's resulted from a change in ze at family
formation rather than from changes in individual fertility level within
families. The rise in fertility should not therefore be seen as a major
public rejection of official fertility policy; there was some increase in the
rates of bearing second and higher order children, but most of the fertility
increase came about from a bunching of first births in 1981 (and p}obably also

in 1982). Once this timing effect has run its course, fertility can be
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expected to fall again. With more normal first-birth rates, the 1981 total
fertility rate would have been around 2.4.

Turning to child mortality, the survivorship ratios by cohort
fluctuate too sharply from year to year to be able to use the step-by~-step
procedure applied to estimate annual child mortality levels for the period
1953-64. We have therefore applied the procedure to a three-year moving
average of the calculated ratios. We also have some independent information
on the pattern of child mortality. The 1981 life table indicates a "North"
pattern of child mortality, whereas the 1973-75 CEM indicates a "West"
pattern. We have therefore used a "West" pattern from 1964 to 1976, and a
“"North" pattern for 1976 to 1982. Survivorship ratios for male cohorts aged
under five in 1982 could not be fitted with plausible mortality levels, so
fiscal year levels were assumed in such a way as to show some slight downward
trend in child mortality and to fit observed survivorship by 1975-76. For
females, the 1981 life table indicates that female child mortality was about
one level lower (that is, heavier mortality) than male mortality. However,
the survival ratios for female births in the years 1979-82 indicate a much
larger female disadvantage than one mortality level. We have therefare
assumed that the excess female disadvantage represents excess female early
infant_deaths associated either with infanticide or intentional neglect, and
we have estimated one level of mortality for female infants and another, taken
as one mortality level below the corresponding male estimates, for female
mortality after age 1. Table 14 shows the observed survivorship ratios
(three-year moving averages of the values in Table 13), the cohort
survivorship ratios implied by the step-by-step process, and the pé}iod
mortality levels obtained by the process. Some local smoothing of period

levels was applied to avoid extreme year-by-year fluctuations (indicated by
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TABLE 14, Conhort Survivorsnip Racics co 1982 and
Corresponding Period Morzality Lavels by Sex;
China, Fiscal Yesrs 1964-45 to 1981-32

Males Fangles

Cohort Survivorship acios 'west' Period Corort Swrvivorship utios "west' Period
Fiscal Chserved* Model Mortality Levelw» ‘bserved® Vodal Morzality Levels»
Year Infancy Chilchood
196465 - - - - - .
1965-56 3665 .8665 16.5 .3682 3692 (15.%)
1966=67 8765 8776 (16.5) .87%3 8753 16.0
196758 .8901 .3901 17.3 .3880 8843 {16.0)
196849 .8993 .8993 18.0 .8968 8568 18.7
1969=70 9746 9052 (18.5) 9140 .9018 (18.0)
1970-71 9040 9106 (18.5) 3991 9036 (17.0)
1971-72 9189 9199 18.9 9119 9119 17.7
1972-73 9231 921 19.1 919 9199 7.9
1973-74 9316 9316 19.7 9279 9275 18.5
1974~73 93% .93% 0.4 9346 938 19.%
197576 . 9461 b1 20.6 9401 5401 19.3
1976=-17 ) 9552 (21.3) 9439 9693 (20.0)
1977-78 9638 9610 (2.8 9563 .9563 0.5
1978-79 9721 .9658 (22.2) 9613 3618 .
1979-30 9660 9679 (2.2) 9516 516 18.8 1.3
1980-81 9740 I715 (22.9%) .9570 .9%70 19.2 1.5
1981-82 - .9760 2.5 - - . 19.2 2.5

* Thres—vear moving sverages of fiscal year cohort values.

o “North' model used for 1975-77 to 1981-82; local smothing to avoid fluctuacions applied for vesrs when Che
cbserved md model ratios do nof agree (morsalicy levels in parencheses).
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mortality levels enclosed in parentheses). The resulting sequences of
mortality level show fairly steady declines in child mortality over the
period, and roughly constant male-female differentials of about one mortality
level at least until 1979. Final estimates of child mortality level from this
stepwise process, shown in Table 15, were obtained by some further smoothing.
The estimated infant mortality rates, also shown in Table 15, fit in
reasonably well with the sequence eétimated for the period 1953-64 in Table

6. The excess female infént deaths in the years 1979-82 total around 375,000,
and increase the female infant mortality rate from around 35 to over 45 per
thousand live births.

The period infant and child mortality levels in Table 15 can be
compared with three independent sources. The 1982 census included a question
on household deaths by age and sex in 1981, and a life table has been
constructed from the reported deaths (Jiang et al., 1984).1” This life
table indicates somewhat higher male infant and child mortality and higher
female child mortality than the stepwise sequence, but indicates lower female
infant mortality. Part (a) of Table 16 compares the "North" mortality levels
under age 10 from the life table with the stepwise results. We do not usually
expect a retrospective question on deaths to overestimate mortality,
particularly in childh&od, but acceptiﬂ; the 1981 life table childhood
mortality, at least for males (the 1981 life table shows no female infanticide
effect), would mean rejecting the cohort survivorship rates in Table 14 as far

back as the mid-1970's, even assuming that child mortality had not fallen at

47 Jiang, Zheng-huva, Zhang Wei-min, and Zhu Li-wei. The Preliminary Study
to the Life Expectancy at Birth for China's Population. Paper prepared
for International Seminar on China's 1982 Population Census. Beijing,
China; March 1984.
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TABLE 15. Estimaces of Infant and Child Mortality Levels,
and Infane Mortalicy Rates, by Sex:
thina, Fiscal Years 1964=65 to 1981-32

Males Femgles

Fiscal Mortality Coale=Demery Infane Mortalicy Level Coal e=Dementy Iniant
Year Level Family Mortalicy Rate Infmcy Culdhood Fanily Mortality Race
1964~45 16.0 "West' ® 15.0 ‘Wast’ 93
1965~46 1.5 'Wesc’ 92 15.5 ‘West' 88
1966~67 17.0 ‘West' 86 16.0 ‘wasc’ 82
1967-48 17.3 ‘West' a3 16.3 "Yesc' 7
196859 17.6 "west’ Iy 16.6 "vest' 15
1969-70 18.0 'West’ 74 17.0 'West' n
1970~71 18.3 ‘Yest' n 17.3 'Wesc' 67
1971-72 18.6 'Westc' 67 17.6 'West'! &
1972-713 19.0 ‘West' 63 18.0 ‘Wesc' 60
197374 19.5 "Wesc' 57 18.5 "Yest' S5
1974~75 2.0 "West' . 52 19.0 ‘Wesc’ S0
1975-76 2.5 'Wesc' 46 19.5 ‘Wesc’ 5 ]
1976-77 21.3 ‘Norzh' b Y 20.0 "Noreh' 40
1977-78 21.8 North' 3 2.6 " ' 35
1978-79 2.2 "North' 0 21.1 'Noreh' in

1979-80 2.2 8 2 "North' b
1980-81 2.5 *‘North’ 27 19.2 21.5 "North' )
1981-82 2.5 2 .3 “North' 46




Pere (a):

-

Pore (c):

Age of
Mother

20-2%
5-29
0-3
35-39

~ 39 -

TABLE 16

TABLE 16. Comperisons of Step-vise Estimstes of Child Mortality
Lavels vith Independent Estimetes;
(hine, Veriocus Yesrs, 1970-82

Compsrison with 1981 Life Tsble
Males Famsles
Life Table Step-vise Life Table Step-vise
ox ‘North' Level  'North' Level o North' Level 'North' Lavel

03556 21.5 2.5 03372 2.9 19.2

01600 20.9 22.5 01778 2.3 21.5

.00650 21.6 2.5 .00537 2.2 21.5

Comperison vith Benister-Preston 1973-75 Life Teble

Both Sexes
1ife Table Stepwise 'Wast' Lavel
o "West' Level 197376 197475

+05629 19.0 19.0 19.5

01998 19.0 19.0 19.5

02993 12.0 19.0 19.5

Comperison with Eetimstes fram 1982 Proportione Desd of Children Ever Born

1982 Cenmus
Proportion of Aversge Cohort Aversge Parity Cohort Age West Model  Reference
Children Daed Parity from Fertility Survey Perity x Lavel Date
1977 1982 Ratio

.0621 420 .020 WSblG 0483 2 0708 18.6 1980.8
0837 1.593 .526 1.588 312 3 0669  19.2 1979.2
Q075 2.763 2.0%5 2.766 7430 b 071 19.1 1975.4
0975 3.802 3.490 3.78 920 10 0947 18.3 ian.z

*'North' rather than 'Weet’ model.

Step-vise
Level

AR
217>
19.7
18.0
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all over the period. The 1981 life table for childhood is thus inconsistent
with the fertility survey births and 1982 age distribution of children under
age 10. Since the life table itself must be based in part on the 1982 age
distribution for rate denominators, omission of young children from the census
age distribution (or an upward shift in their ages) would result in
overestimates of child mortality in the life table, but would also result in
overestimates of early child mortality from the stepwise process. The
difference between the two sets of estimates is therefore due largely to
errors either in deaths reported for 1981 or in births obtained from the
fertility survey. The most likely way in which deaths might be over-reported
is by the inclusion of deaths that occurred either before or after 1981. Such
an error is a possibility, especially for China with two calendar Systems
being used. However, ii remains possible that the estimates of child
mortality‘for the early 1980's in Table 15 may be underestimating child-
mortality in the early 1980's by a Coale-Demeny level or so, and
overestimating slightly the pace of child mortality decline for the period
1975-82.

The second independent source for child mortality is the 1973-75 CES,
which covered some 90 percent of China's population, and provides deaths by
five-year age groups for both sexes combined for the study population. The
CES also provides an age distribution for the study population, but the
reference date for this population is not clearly defined. However, Banister
and Preston (1981)+" have derived an adjusted life table from the basic
data.~ Panel (b) of Table 16 shows age-specific mortaity rates under age 10

from this life table, together with the implied "West' model life table

<7 Banister, J. and S. H. Preston. Mortality in China. Population and
Development Review, Vol. 7, No. l, pp. 98-110.
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mort#lity levels. Under age 5, the life table and stepwise mortality levels
agree closely, but the life tible shows very much heavier mortality for the
age group 5-9, a differential with the mortality levels under age 5 not
matched by any model life table system or reliably recorded real life table.
Under age 5, the life table supports the stepwise sequence, while for age
group 5-9, the life table is probably wrong.

The third independent basis for child mortality estimates is the 1982
census data on children ever born and children surviving by age group of
mother. A number of procedures have been developed for obtaining child
mortality estiates from proportions dead of children ever born, founded on
pioneering work by Brass (1964).1” The early methods assumed constant
fertility and mortality in the past, clearly inapplicable to China in 1982,
but more flexible methods have recently been introduced to obtain reference
dates for the estimates and to allow for changing fertility (U.N., 1983).%
We use here a method that estimates period child mortality risks under
conditions of changing fertility using ratios of average parities (numbers of
children ever born) for cohorts at two dates five years aPart to allow for
changing fertility. The 1982 census provides average parities by age group
for mid-1982, but not for mid-1977. We have therefore used the single year of
;ge/single calendar year-specific fertility rates from the 1982 fertility
survey to estimate average parities by cohort at the end of 1981 and at the

end of 1976, and used these parities to calculate cohort parity ratios.

4 Brass, W. Uses of Census or Survey Data for the Estimation of Vital
Rates. Paper prepared for the African Seminar on Vital Statxstlcs, Addis
Ababa, 14-19 December 1964.

3/  United Nations. Manual X. Indirect Techniques for Demographic
Estimation. Population Studies, No. 81. Department of International
Economic and Social Affairs. United Nations. New York, N.Y., 1983.
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Results are shown in part (c) of Table 16. Tt may be noted in passing that
the average parities thus obtained from the fertility survey are remarkably
similar to the average parities calculated from the 1982 census, indicating
that the age-specific rates from the fertility survey for the cohorts
considered are highly, consistent with the lifetime fertility reported to the
1982 census. The estimates of child mortality level shown in Table 16 (c) AO
not agree closely with the stepwise estimates. The agreement is adequate for
the early and midii970's, but the indirect estimates for around 1980 indicate
much higher child mortality than either the stepwise process or the 1981 life
table; indeed, they suggest an increase’ in child mortality from 1979 to 1981.
In applying the indirect estimation procedure, it is common to find estimates
of child mortality based on reports of women aged.15-19 and (to a lesser
extent) 20-24 that are heavier than thosg based on reports of women aged
25-34; we believe that selection effects often distort the estimates for
younger women. However, these problems do not generally extend to women aged
25-29, who are also in this application providing high estimates of child
mortality relative to the stepwise estimates. It is possible, however, given
the high age at first birth in China in the late-1970's and early 1980's--the
modal age at first birth in 1980 and 1981 was 24 years--that these selection
b;ases have continued to a2 higher than normal age, affecting :ven the
proportions dead of women aged 25-29. Thus, these indirect estimates confirm
the general level of child mortality in the early and mid-1970's, but provide
an additional indication that there was little change in child mortality from
the mid-1970's onwards, and that the stepwise process is underestimating child
mortality for this period. However, the indirect procedure is not immune from
error, and could in this instance overestimate receant child mortality if

abortions and still-births were included in reports of children ever borm and
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children not surviving. Accepting the indirect estimates would imply that
there was a substantial underestimation of children under age 10 by the 1982
census relative to coverage at other ages, necessary to explain the
underestimates of the stepwise process. The group census-taking format of the
1982 census might omit children differentially, though checks with registers
were supposedly made.

In conclusion, these comparisions with independent sources confirm
the general trend of child mortality decline from 1964 to the mid-1970's, but
indicate heavier child mortality, and a slower rate of mortality decline from
1975 onwards than does the stepwise process. For this recent period, we are
unable to draw firm conclusions about child mortality levels and trends. All
the.data sources used may contain errors, and we have no firm basis for
choosing between the various estimates. In what follows, we accept the
stepwise estimates because such acceptance maintains consistency between the
key sources-—the 1982 age distribution, birth registration, and the fertility
survey. In the summary section, however, we accept final estimates of infant
and child mortality that are more or less consistent with the 1981 life table,
and thus a compromise between the stepwise and indirect estimates, though our
conclusions for this period must be heavily qualified by admissions of
uncertainty.

Turning to adult mortality, we can proceed as for the period
1953-64~—estimate total intercensal deaths and the deaths before age 10 (using
the period mortality levels in Table 15) by fiscal year, then estimate total
deaths at ages 10 and o?er, and then distribute these deaths by fiscal year on
the basis of assumed trénds in death registration completeneness, boeth under
and over age 10. For the period 1964-82, however, we have two additional

pieces of information: deaths by age group from the CES, and the 1981 life
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table. Rather than use the CES calculated or adjusted life tables, which are
based on a suspect population age distribution, we have derived a life table
above age 10 directly from the age distribution of deaths using age-specific
population growth rates between 1964 and 1982. Deaths by age in any
population can be converted into deaths in the stationary or life table
population by expanding the deaths by'age by the cumulated population growth
rates below the age in question. The resulting life table will be correct, so
long as the age distribution of deaths and the growth rates are correct; that
is, regardless of absolute registration coverage, so long as coverage is
constant by age. The éalculations and derived life table
measures-~survivorship from age 10 and age-specific mortality rates-—are shown
in Table 17. The age-specific mortality rates are then applied to a 1974 age
distribution above age 10 for all China obtained by interpolating between the
1964 and 1982 census age distributions to estimate true deaths over age 10 in
1974, Total deaths over age 10 are calculated as 4981 thousand for 1974, for
which year child deaths are estimated as 1999 thousand, and registered deaths
totaled 6572 thousand. It is then possible to calculate combinations of death
registration completeness below and above age 10 consistent with these

values: if deaths over age 10 were completely registered, deaths under age 10
were 79.6 percent covered, whereas if deaths under age 10 ;;re completely
registered, deaths over age 10 were 91.8 percent covered. We then used the
ratio of "true'" deaths under aée 10 to "true" deaths over age 10, 0.4013, and
the corresponding ratio from CES deaths, assumed to be based on registrationm,
0.3743, to estimate the true combination of registration completeness under
and over age 10. The estimates obtained indicate that deaths over age 10 were
96.0 percent registered, whereas deaths under age 10 were 89.5 percent.

registered.
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TABLE 17

TABLE 17. Estimation of 1974 Life Table
fran Cancer Epidemiology Survey Deaths
by Age snd Age-specific Growth Rates, 1964-82,
and Estimated Desthe over Age 10 in 1974: China

1974 Life Table Functions 19746 Estimated
Age Group Both Sexes Population r Deathe 5 dx H{x)/110) smx Mid-Yesr  Desthe

X, X4 1964 1982 5'x 7375 Population

10-14 86959 132068 .02321 95 100.7 1.0000 .00104 98019 102
15-19 63179 126793 .03870 81 100.2 9948 00104 92367 96
20-24 52319 7572 02054 12 160.7 9896 .00169 85051 144
25-29 50804 92761 L0335 106 170.8 .9813 .00181 61455 m
0-3% 47037 73095 02649 102 193.6 9725 .00207 50716 105
35-39 414660 54306 01499 133 278.6 .9625 .00302 49028 148
40~4bs 35897 48474 01669 168 380.9 .9480 ,Q0620 45391 191
4549 Jon 47457 .02353 21 554.1 .9283 00627 38874 pr S
50-54 26693 40925 037 291 821.1 .8997 00967 32906 ns
55~59 2728 33971 .02233 375 1187.3 8572 .01486 26736 397
6064 17797 27631 02604 512 1820.3 .7958 02515 22182 558
65-69 1718 21306 .03321 559 2293.2 L7017 .03693 16811 621
70~-74 7430 14374 .03666 653 3190.1 .5831 .06393 11037 728
75-19 3784 8621 L6575 485 911.4 L4181 08786 5977 525
804 1826 5058 .05660 579 5171.6 .2675 20000 W70 69
Total 500702 802344 22620 4470 19334.5 59.67 4981

*Expectation of life at age 80, e(80) assumed to be 5.0 yesrs,

Numbers sre in thousands.
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We then apply the 1981 life table to an estimated 1981 population
obtained by reverse projecting the 1982 age distribution by one year. Deaths
over age 10 total 5282 thousand. Deaths under age 10, taken from the stepwise
procedure child mortality estimates applied to annual births (§55uming
constant registration completeness of 0.90§ from 1976 onwards) total 986
thousand. Registered deaths totaled 6361 thousand in 1981, implying an

.poverall completeness of death registration of 101.5 percent. This implied
over-registration of deaths in 1981 is a'further indication that the stepwise
estimates of child mortality may be too low for the years up to 1982. We
assume that death registration was in fact virtually complete in 1981, both
below and above age 10.

Total deaths between 1964 and 1982 are found as the difference
between the 1964 population (696,387 thousand) plus intercensal births
(647,002 thousand) and the 1982 population (1,008,175 thousand), giving
135,214 thousand deaths, of which 115,670 thousand were registered. Given
deaths by fiscal year under 10 from the stepwise process, and assuming that in
1964-65 deaths under 10 were 45 percent ;egistered while deaths over age 10
were 80 percent registered, total deaths by year were found, assuming that
registration completeness improved both for child and adult deaths in such a
way as to pass through the estimates derived above for 1974 and 1981 and also
to give the correct total of intercensal deaths. The results are shown in
Table 18. The fiscal year total deaths are shown again in Table 3, where the
population evolution from 1964 to 1982 is obtained from annual births and
deaths. The sequence of deaths in Table 18, and death rates in Table 3, look
plausible encugh, but the year-to-year changes should be.interpre:éd with
caution, since the annual sequence of completeness estimates consists of a

series of guesses passing through two empirically estimated points. Thus, the
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TARLE 18. Registered Desths, Estimaced Child and Adult Desthe,
Registered Desths snd Death Registration Camleteness,
and Tocal Escimsted Desthe: Chins, Fiscal yeary 1964-82

Deaths under Age 10 Deschs over Age 10 Total

Fiscal  Registered Estimeced Regisctration Registeved Registered  Registration Cotimeted Estimsced

Year Deaths Desths  Campleteness Deathe Deaths Campleteness Desths Deathe
1964=65 7508 4197 0.45 1889 5619 * 0.80 014 um
1965-66 6564 872 0.50 1936 4628 0.82 5636 9508
196667 6384 %92 0.55 1921 4463 0.84 5306 8798
1967-68 6335 3% 0.60 2015 4320 0.8 5016 8375
1968-69 - 6369 Bk ) 0.65 2167 4202 0.88 4768 8102
1965=70 6299 31% 0.70 2236 4063 0.90 4508 7702
1970-1 6143 2061 0.75 281 3862 0.91 Lvk ] 7nm
1971-72 86364 2820 0.80 2% 4108 0.92 4458 7278
1972-73 6363 2545 0.83 M2 4251 0.93 4564 Al
19737 6342 ribp] 0.86 187N 4472 0.94 47%0 6925
1976-75 6635 1823 0.89 1632 5023 0.95 5288 nm
1975~76 64 1513 0.91 37 5337 0.96 5560 7073
1976~77 6643 13713 0.92 1270 5313 0.96 5597 6970
1977-78 6202 115% 0.94 1085 s117 0.97 5276 6430
1978-19 5921 957 0.95 909 5012 0.97 5167 6124
1979-80 6091 1006 0.96 966 5125 0.98 520 6236
1980~-81 6266 920 0.97 892 537 0.98 5483 6403
1981-82 6507 968 0.98 949 5558 0.99 5615 6583
Total 115670 41743 0.75 29762 85908 0.92 9% 135214

Nubers are in thoussnds.
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general trends are probably approximately correct, but may well miss
short-term fluctuations. For-instance, if mortality over age 10 increased in
a particular year while death registration completeness fell, the methodology
applied here would not detect the mortality increase.

Average post-child mortality for the period 1964-82 can be estimated
from intercensal survivorship ratios from 1964 to 1982.‘ Table 19 shows th;
survivorship ratios and the implied '"West' mortality levels. Intercensal
survivorship ratios for long intervals such as that between 1964 and 1982
under conditions of changing mortality tend to overweight period mortality
levels for which the cohort death rates are highest. Thus, the survivorship
ratio for the cohort aged 0-4 in 1964 will overweight mortality levels early
in the intercensal period, when most of the cohort deaths occurred, Qhereas
the ratios for cohorts aged 50 and over in 1964 will overweight mortality .
levels toward the end of the period when most of the cohort deaths were
occurring. The most robust estimates of average intercensal mortality levels
should thus be obtained from the survivorship ratios for the central range of
ages, where mortality rates are not changing rapidly with age. For cohorts
aged 10-49 in 1964, the-average "West” mortality level for males is 20.1,
implying an expectation of life at age 10 of 58.6 years; comparable figures
for females are a "West" level of 19.5 and an expectation of life at age 10 of
60.5 years. The 1974 life table derived in Table 17 indicates an expectation
of life at age 10 for both sexes of 59.7 years, very close to the both sexes
average of 59.5 years obtained from intercensal survival. Two other features
of Table 19 may be noted. First, the mortality levels for males over ﬁge 45
in 1964 fall quite sharply with age, indicating higher old-age male mortality
than would be expected on the basis of young and middle-age mortality; females

show a similar, though less pronounced, pattern. Second, the survivorship
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TABLE 19. Intercensal Mortality Estimeter by Sex
fram Cohort Survivel; hine, 196482

Males — Femsles
Cobort Cohort Population Survivorship "Weet' Cohort Pooulation Survivorship 'West'
Age, 1964 1964 1982 Ratio Mortalicy Level 1964 1982 Ratio Mortslicy Lavel

(12 51814 49373 .9529 18.1 49013 46383 9660 16.9

9 49621 46878 294h? 16.1 45219 43511 9622 17.8
10~-14 45316 43178 9529 18.6 41645 40346 .9688 19.6
15-19 3205 NS 9493 19.3 29974 28553 9526 18.7
20-2% 27805 26309 9662 19.8 20514 23125 9633 18.7
25-29 2703 25315 .9363 2.1 23768 2293 9379 19.3
0-3% 2% 3373 9390 2.0 2146 20702 938 20.%
3539 U739 19226 8844 2.7 19721 17580 1A 19.0
40~bls 18565 15497 837 21.0 17332 15017 8664 20.1
4549 15819 1132 70 19.0 15252 11926 .7819 18.7
5054 12386 943 .593% 18.3 13309 9136 6865 18.8
55-59 10823 4627 L4278 16.6 11905 6297 .5289 17.6

Lavel 1049 2.1 19.3
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ratios for males and females aged 5-9 in 1964 are lower than expected,
suggesting either high adoleséent mortality relative to mortality at other
ages, an over-enumeration of 5-9 year-olds in 1964, or an under-enumeration of
23-27 year-olds in 1982, relative to éverall enumeration completeness. We
found no clear indication of relative over-enumeration of 5-9 year-olds in
1964, so the survivorship ratios suggest that theré may have been some
under-enumeration of young adults of both sexes in 1982. Such a relative
under-enumeration might help explain the problems with the stepwise child
mortality estimation procedure, since too few women would result in too.few
estimated births on the basis of the 1982 survey fertility rates, and thus
survivorship ratios of births to the 1982 census that were too high.

The procedure used to obtain rough estimates of expectation of life
at birth and at age 10 by fiscal year for the period 1953-64 cannot be applied
to the period 1964-82. As Ehe intercensal growth rates in Table 17 show, the
population over age 10 was by no means stable over the period--age-specific
growth rates vary sharply by age——and the death rates over age 10 by fiscal
year are affected by the chgnging age structure, with the effects of falling
mortality being attenuated by a gradual aging of the population. We do,
however, have estimates of expectation of life at birth and age 10 from the
1981 life table, and of expectation of life for both sexes at ag: '0 from the
1974 life table; this latter value can be used as a basis for estimating both
expectation of life at age 10 by sex, assuming the male-female differential
implied by the intercensal survival ratios in Table 19, and expectation of
life at birth by sex, adding in the average of the gtepwise child mortality
estimates for 1973-74 and 1975-75. Our estimates of life expectancy for 1974

and 1981 are given in Table 20.
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TABLE 20. Expectation of Lifs at Birth
ard at Age 10 by Sex; China, 1974 and 1581

Yesr Males famles

e(o) «(10) elo) «(10)
197 63.6 ' 8.8 65.1 60.6
1981 66.4 50.5% 68,3 63.4

* \djusted for estimaced effects of oxass infant fumle desths.

Population Age Distribution, Mid-1980

For population projection purposes, it is useful to have an age
distribution for mid-year 1980 as a starting point for projections by standard
five-year periods. Table 21 provides such an age distribution, obtained by
reverse-projecting the 1982 age distribution (after adjustment for
military-age males and redistribution of the population under age six to
conform to the assumption of constant birth registration completeness from

1976 to 1982) using the 1981 life table.

TABELE 21. Populstion by Age and Sex, Mid-1980, China

Age Grap Males Famales
0% 48647 4538
59 00 60073
10-14 66060 €201
15-19 5ui29 51489

2024 44381 61150
2529 4555 QIR
0-34 %150 M7
35-39 27061 23895
Oids 256% 2Q6
4549 24101 21365
50~54 20470 12
5559 16831 15984
60-6 12876 1080
6569 9356 278
074 5934 R
7519 0% 4581
o+ 1368 2565
Tocal 504125 47209
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