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ACCORDING TO BIRTHS in the past year as reported in China’s 2000 census,
the total fertility rate (TFR) in China was 1.22 children per woman in 2000
(National Bureau of Statistics of China 2002). There is considerable debate
about the accuracy of this figure, however, with alternative estimates as
high as 1.8 children per woman (Scharping 2003a, 2003b). The outcome of
this debate bears directly on the question of how effective China’s one-child
family policy has been in recent years.

To assess more accurately the recent trend in China's fertility (includ-
ing but not limited to the year 2000), we apply the own-children method
of fertility estimation to both the 1990 and 2000 censuses. The own-chil-
dren method provides two estimated fertility trends—one from each cen-
sus—for the 15 years prior to each census. The two trends overlap during
the period 1986-90. Were the data completely accurate, the two trends
would coincide during the period of overlap, but we find that they do not
coincide. Analysis of the pattern of discrepancies provides the basis for im-
proving the estimates of the TFR for 1990 and 2000. We also examine an-
other set of estimates derived by applying the birth history reconstruction
method of fertility estimation to the two censuses. Birth history reconstruc-
tion is an extension of the own-children method.

The fertility measures considered include age-specific fertility rates
(ASFRs) and a TER calculated from ASFRs (TFR_,, usually denoted simply
as TER), as well as period parity progression ratios (PPPRs) and a total fer-
tility rate calculated from PPPRs (TFR__). Using both of these measures of
total fertility, we also assess how much of the decline in fertility during the
1990s is accounted for by later marriage and less marriage and how much
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by falling fertility within marriage. As will be seen, the results of this de-
composition of fertility decline into components depend on our assessment
of how far fertility has really declined. We also provide estimates of differ-
ential fertility by urban/rural residence, education, ethnicity, and migra-
tion status, as well as estimates of how fertility by these characteristics has
changed over time.

Background

More than a decade has passed since survey data indicated that China’s
TER fell below the replacement level of about 2.1 children per woman in
the early 1990s. This finding, which at the time seemed extraordinary for a
country at China’s level of development, attracted a good deal of attention
and analysis (see, e.g., Feeney and Yuan 1994; Zeng 1996; Yu and Yuan
1996). Analysis of later surveys and of China’s 2000 census indicates that
the TFR continued to fall, from 1.8 in 1991 to 1.2 in 2000 (Department of
Population and Social Science Statistics 2002; Guo 2003; Zhang 2003). The
government has been reluctant to accept this evidence, however. Because
of underreporting of births in the surveys and censuses, the government
currently considers that the TFR in 2000 was about 1.8 children per woman
(Zai 2003; Zhang and Cui 2003; Scharping 2003a, 2003b).

Some Chinese demographers have argued, on the other hand, that
fertility is much lower than 1.8, even after accounting for underreporting
of births. Guo (2003) concludes that even if the raw statistics are adjusted
to allow for 20 percent underreporting of births, the TFR still does not come
up to 1.8. Zhang (2003, 2004) concludes that the true level of the TFR in
2000 was between 1.5 and 1.6.

Inasmuch as many Asian countries without a one-child family policy
have also experienced dramatic fertility decline from as high as 6 children
per woman in the 1970s to as low as 1.4 in the mid-1990s (UN 2001), Zai
(2003) and Zhang (2004) view estimates of rapid fertility decline in China
to well below replacement level as plausible, given the country’s rapid pace
of economic and social development on top of its strong one-child family
policy. This view is additionally supported by recent evidence that rural
women want few children, partly because of new financial constraints as-
sociated with rapid increases in school fees and living costs (Chu 2001).
This recent evidence indicates that new socioeconomic forces unleashed by
market reforms are also contributing to lower fertility.

Despite the evidence that much of China’s rapid fertility decline is real,
there is also abundant evidence that, ever since the one-child family policy
was announced in 1979, Chinese population statistics have suffered from
considerable underreporting of “out-of-quota” births. A related problem con-
tributing to this underreporting is that China’s household registration sys-
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tem (hukou), which is used to help identify households to be enumerated
in the census, has weakened considerably during the country’s transition
from a planned economy to a market economy (Scharping 2003b). The
underreporting problem has been exacerbated by a massive migration from
rural to urban areas, mainly during the 1990s. Most of this migration is
officially unapproved, in which case the migrants are still registered in their
rural areas of origin rather than in their current urban residence. The exist-
ence of this large “floating population” makes it easier for these migrants to
underreport births, and it also made census enumeration much more diffi-
cult in 2000 than in 1990 (Zhang 2003).

Another problem is that in recent years, out-of-quota births are widely
underreported not only by individual couples who try to avoid punishment
but also by local cadres whose performance evaluation is linked directly to
achievement of target fertility for their local area, in accordance with the
“one vote down” cadre responsibility system instituted in 1991 (Zeng 1996;
Merli 1998; Merli and Raftery 2000; Merli and Smith 2002; Murphy 2003;
Scharping 2003a, 2003b). Under this system, failure to perform adequately

_in any one of several areas (fertility targets being one of them) can result in
a major reduction in wages or even dismissal from one’s job.

Our study injects further evidence into the debate about the true trend
in fertility in China.

Methodology

We derive fertility estimates from the one-per-thousand samples from
China’s 1990 and 2000 censuses using two methods: (1) the own-children
(OWCH) method and (2) the birth history reconstruction (BHR) method.!

Own-children method

The own-children method is applicable to censuses and household surveys.
Enumerated children are first matched to mothers within households, on the
basis of answers to questions on age, sex, marital status, relation to head of
household, and (if available) number of children still living or number of
children ever born. A computer algorithm is used for matching. The matched
(i.e., own) children, classified by their own age and mother’s age, are then
reverse-survived to estimate numbers of births by age of mother in previous
years. Reverse-survival is similarly used to estimate numbers of women by
age in previous years. After adjustments are made for unmatched (i.e., non-
own) children, age-specific fertility rates (ASFRs) are calculated by dividing
the number of reverse-survived births by the number of reverse-survived
women. Total fertility rates (TFRs) are then calculated from the ASFRs. The
nature of the adjustment for non-own children is that each category of own
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children, classified by child’s age and mother’s age, is multiplied by the ratio
of the number of all children (own plus non-own) at the specified child’s age
to the number of own children at the specified child’s age. The same non-
own adjustment factor must be used regardless of mother’s age, because
mother’s age is not known for the non-own children.

Estimates are normally computed for each of the 15 years before the
census or household survey. Estimates are not usually computed further
back than 15 years because births would then have to be based on children
aged 15 or older at enumeration, a large proportion of whom do not reside
in the same household as their mother and hence cannot be matched. All
calculations are done initially by single years of age and time. Estimates for
grouped ages or grouped calendar years are obtained by appropriately ag-
gregating single-year numerators (births) and denominators (women) and
then dividing the aggregated numerator by the aggregated denominator.
Such aggregation is often useful for minimizing the distorting effects of age
misreporting on the fertility estimates. In China, however, age misreporting
is not a problem, because of the importance of year of birth in Chinese cul-
ture. Most Chinese know the animal year of birth of family members, and
census enumerators carry a conversion chart to convert animal year into
calendar year.

The own-children method may be viewed as fertility estimation from
incomplete birth histories, where the missing births correspond to children
under age 15 who are either dead or no longer living in the mother’s house-
hold at the time of the census. The own-children method uses reverse-sur-
vival and non-own adjustment factors to add these missing births back in.
For purposes of reverse-survival, we have used life tables by sex for 1973,
1981, 1987, and 2000.> We interpolated these official life tables over time,
so that life tables for each calendar year between 1973 and 2000 are part of
the input data for the own-children fertility estimation procedure. For fur-
ther details about the own-children method, see Cho et al. (1986).

Birth history reconstruction method

The birth history reconstruction method is an extension of the basic own-
children method. The BHR method starts with the birth histories correspond-
ing to the own children matched to a woman within a household. The year
of birth of each own child is derived from the child’s age at the time of the
census, yielding a birth history for the mother that, however, may not be
complete. The difference between a woman’s number of children ever born
(an essential piece of information for application of the BHR method) and
the number of own children matched to her equals the number of missing
births corresponding to children who are either dead or no longer living in
the mother’s household at the time of the census. These missing births are
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imputed into the incomplete birth history using probabilistic procedures de-
veloped by Norman Luther (Cho et al. 1986; Luther and Cho 1988; Luther
and Pejaranonda 1991; Retherford and Luther 1996). For any particular
woman, the complete reconstructed birth history may not be accurate. But
when the birth histories are aggregated in the process of calculating fertility
estimates, individual-level errors tend to cancel out, so that the fertility es-
timates are accurate when derived from large samples—unless, of course,
other sources of error (such as age misreporting and undercount) are also
present.

Once the birth histories are reconstructed, fertility estimates are de-
rived by the conventional birth history method. This method is straightfor-
ward. One simply counts births by age of mother as reported in the birth
histories for each year prior to the census. One similarly counts woman-
years of exposure to the risk of birth by woman's age. Births by age of mother
are then divided by woman-years of exposure in each age group in each
calendar year or group of calendar years to obtain estimates of ASFRs for
the same year or period. TFRs are then calculated in the usual way from
the ASFRs.

Later in this article, we compare TFRs derived by the OWCH method
and the BHR method. The estimates derived by the two methods are not
identical, because they are subject to different sources of error. For example,
urban TFR estimates derived by the OWCH method are biased downward if
a substantial proportion of non-own (unmatched) children of urban women
are living with grandparents in rural areas, because the urban adjustment
factors for non-own children are then too low. Urban TFR estimates de-
rived by the BHR method do not suffer from this problem, but they can
also be too low if the number of children ever born is underreported, a
problem that does not affect TFR estimates derived by the OWCH method.®

Period parity progression ratios

" From the reconstructed birth histories, one can compute not only ASFRs
and a conventional TFR calculated from them (TFR_,), but also period par-
ity progression ratios (PPPRs) and a TER calculated from them (TFRpppr).

A woman’s parity is defined as the number of children she has ever
borne. A parity progression ratio is the proportion of women of specified
parity who go on to have at least one more child (i.e., who eventually
progress to the next parity). Each PPPR is calculated by the period life table
method from duration-in-parity-specific probabilities of progressing to the
next parity for a particular calendar year, where duration is measured in
years up to a maximum of ten, at which point the life table is terminated. It
is assumed that the probability of progression after a birth interval of ten
years is small enough to be ignored without introducing appreciable error
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in the estimate of the PPPR. An exception is progression from a woman'’s
own birth to her first marriage, in which case the life table is truncated at
35 years, the assumption being that a negligible proportion of first mar-
riages occur after age 35. We denote the PPPRs as p,, (woman'’s own birth to
her first marriage), p, (first marriage to parity 1), p, (parity 1 to parity 2), ...,
p, (parity 5 to parity 6), and p* (parity 6 or higher to the next higher par-
ity). In the case of p,, the concept of parity progression is extended to in-
clude not only birth events but also first-marriage events.

Feeney’s method (Feeney 1986; Feeney and Yu 1987) is used to chain
together the progression ratios p,, p,, p,. .- P and p* into a TFR . The
version of the formula we use is

TER = PPyt Pyl P, + PyuPol Dy + Pyl ol PaPs + PuPyPi Py P3P,
F Py PP Py Py P, Ps+ Dyl PPy P3Py Ps P (1 =pF).

In general, TFR will not have the same value as the conventional TFR
(denoted here as TFR_, for reasons of clarity), although the two values are
usually fairly close. A property of TFR  is that it tends to be less sensitive
than TFR__to period fluctuations in the timing of marriage and births. Thus
the trend in TFR__ is usually smoother than the trend in TFR .

China’s 1990 census did not contain a question on age at first mar-
riage, so one cannot compute separate values of p, and p,. Instead, the prod-
uct p,,p, in the above equation is replaced with p,, denoting the woman’s
probability of progressing from her own birth to her first birth.

Findings
Trend in the TFR

The first step in our analysis was to compare estimates of age-specific fertil-
ity rates for the year 2000 derived alternatively by the own-children (OWCH)
method, by the birth history reconstruction (BHR) method (both applied to
the 2000 census data), and from responses to the 2000 census question on
births in the last year (BLY). Graphs of the ASFR curves are presented in
Figure 1, which shows that the OWCH and BHR estimates agree closely
with each other and are higher than the BLY estimates. The principal rea-
son why the BLY estimates are lower is that a substantial proportion of
women, when asked directly about births in the last year, do not report
births not permitted by the one-child family policy. (Lower BLY estimates
can also result from reference period error, as, for example, in Indonesia,
which has never had a one-child family policy (Cho et al. 1976).) Total
fertility rates (TFRs) can be calculated from the ASFRs shown in the figure.
The BLY estimate of the TFR is 1.22 children per woman, the OWCH esti-
mate is 1.36, and the BHR estimate is 1.38. The OWCH estimate of the TFR
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FIGURE 1 Age-specific fertility rates for the 12-month period before the
2000 census, derived by the own-children (OWCH) method, the birth history
reconstruction (BHR) method, and from self-reported births during the last
year (BLY)
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is 11 percent higher than the BLY estimate, and the BHR estimate of the
TER is 13 percent higher than the BLY estimate.

The OWCH and BHR estimates of the TER for the year 2000 are based
on children aged O (i.e., less than one year of age) at the time of the census.
There is considerable evidence from earlier studies (€.8., Scharping 2003b)
that these children are also underenumerated, though evidently less so than
births as determined from the direct question on births in the last year. It
thus seems reasonable to conclude from Figure 1 that the OWCH and BHR
estimates of ASFRs and TFR for the year 2000 are downwardly biased, but
not as much as the BLY estimates. In the remainder of this article, we focus
on the OWCH and BHR estimates and ignore the BLY estimates.

Figure 2 shows the trend in the TER (i.e., TER ;). estimated alterna-
tively by applying the OWCH method and the BHR method to the 1990
and 2000 censuses. In the case of the TER trends estimated from the 2000
census, the BHR estimates go back only to 1990. The reason is that, in the
2000 census, the questions on number of children ever born and number
of children still living, which are used in the BHR method to impute births
corresponding to non-own children and children who died, were asked only
of women aged 15-50. (In the 1990 census they were asked of women aged
15-64.) This means that, as we consider years before the 2000 census, in-
formation on children ever born and children still living is progressively
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FIGURE 2 Trend in the total fertility rate for China, estimated
alternatively by the own-children (OWCH) method and the birth
history reconstruction (BHR) method applied to the 1990 and 2000
censuses, 1976-2000
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limited to younger women. For example, women aged 50 at the time of the
2000 census were aged 40 in 1990, implying that we do not know numbe
of children ever born and number of children surviving for women age«
41-49 in 1990. Because of this, the BHR method does not impute into th
reconstructed birth histories the missing children (those who are dead o
living in another household) corresponding to births that occurred to womes
aged 41-49 in 1990. On the other hand, the births corresponding to ow:
children matched to these women are retained in the birth histories, so tha
the BHR estimates of ASFR(40-44) and ASFR(45—49) are lowered slightl
but not to zero. Because very few births occurred to Chinese women a
ages 40 and older during the 1990s, the bias in the TFR estimate for 199
due to the omission of a small fraction of these births is very small. The bia
becomes larger for years before 1990, however, so BHR estimates of TFR
from the 2000 census for those earlier years are not shown.

Figure 2 shows that, in the case of TFR estimates derived from th
2000 census (but not those derived from the 1990 census), the BHR esti
mates tend to be slightly lower than the OWCH estimates, and more so fo
years further back from the census. This discrepancy may be due t
underreporting of children ever born corresponding to some fraction of non
own children. Indeed, the proportion of children who are non-own (i.e
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unmatched because they are living in a household other than that of their
mother) is much higher in the 2000 census than in the 1990 census, as
shown in Figure 3. The tendency not to report some of these non-own chil-
dren when reporting children ever born may be greater when the woman
has more than one child living elsewhere. Women who are especially likely
to have more than one non-own child are those who moved to cities but
who are not registered there and who left some or all of their children with
grandparents or other relatives in the countryside.

If this reasoning is correct, the OWCH estimates of the TFR derived
from the 2000 census are more accurate than the BHR estimates of the TFR
derived from the 2000 census, because the OWCH estimates probably cap-
ture almost all of the non-own children by means of the non-own adjust-
ment factor, whereas children ever born are more often underreported. For
this reason we prefer the OWCH estimates over the BHR estimates. This
preference pertains only to the estimates of the TER for all China, however.
It does not pertain to estimates of the TFR by woman’s characteristics. In
the latter case, the BHR estimates are usually preferable, for reasons that
are discussed later.

The much higher proportion of children who are non-own in the 2000
census is a result of the large increase in the “floating population,” which is
defined in the 2000 census as persons who have been living away from

FIGURE 3 Non-own (unmatched) children as a percent of all children
(matched plus unmatched) by age of child: 1990 and 2000 censuses
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their place of household registration for more than six months. If we con-
sider “living away” to mean residing in another city/county or another prov-
ince, 7 percent of women aged 15-64 were floating in the year 2000. A
comparable figure from the 1990 census is not available, because the cen-
sus questions on migration were different in the two censuses.

Normally the percentage of children who are non-own increases with
age, but this is not so in the 2000 census, as shown in Figure 3. The un-
usual pattern of a steep rise followed by a gradual decline in the 2000 cen-
sus probably reflects the rapid growth of the floating population in towns
and cities during the 1990s, which resulted in a parallel upsurge of young
children left behind with relatives in the countryside and thus a tendency
for the percent non-own to decline with age of child. This tendency, when
superimposed on the usual tendency of the percent non-own to rise with
age of child, could result in the rise-and-fall pattern shown for the 2000
census in Figure 3.

In Figure 2, the two TER trends estimated by the own-children method
overlap during the period 1986-90. As we mentioned earlier, if the data were
perfect the two trends would coincide during this period.* Instead, there are
systematic discrepancies whereby the TFR estimates derived from the 2000
census substantially exceed those derived from the 1990 census. The likely
reason for this pattern of discrepancy is a tendency among respondents not
to report children whose births were not permitted by the one-child family
policy, especially young children who were born recently. We therefore ex-
pect the discrepancy to be greatest for 1990, the year immediately preceding
the 1990 census, and this is what is observed in Figure 2.

The births underlying the 1990 TER estimate derived by the own-chil-
dren method from the 2000 census are reverse-survived from children who
were aged 10 at the time of the 2000 census. If we assume that there was a
negligible tendency to conceal children aged 10 in the 2000 census (since
their births, even if illegal under the one-child family policy, occurred a long
time ago), then the 1990 TER estimate derived from the 2000 census can be
considered reasonably accurate. On the other hand, the 1990 TFR estimate
derived from the 1990 census, calculated by reverse-surviving children aged
0 at the time of the 1990 census, is almost certainly too low. The ratio of the
former estimate to the latter estimate yields an adjustment factor of 1.1660.’
In other words, application of this adjustment factor adjusts the 1990 census-
derived OWCH estimate of the TFR for 1990 upward by 16.60 percent.

If one is willing to make the heroic assumption that the adjustment
factor of 1.1660 is also applicable to the 2000 TFR estimate derived by the
own-children method from the 2000 census, one can apply the adjustment
factor to this TFR estimate as well. The true adjustment factor for the 2000
TER is almost certainly different, but in the absence of other information an

upward adjustment of 16.6 percent is almost certainly an improvement over
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no adjustment at all. The result of applying the adjustment factor of 1.1660
is to adjust upward the OWCH estimate of the TFR for the year 2000 from
1.36 to 1.59. This is our best estimate of the TFR in the year 2000. Itisin
close agreement with Zhang’s (2003, 2004) conclusion, mentioned earlier,
that the true TER for 2000 was between 1.5 and 1.6.

To get a better sense of the reliability of the adjustment factor of 1.1660,
we also calculated adjustment factors for 1989, 1988, and 1987, not only
for the TFR but also for ASFRs for those years.® In each case the adjustment
factor was calculated as the ratio of the 2000 census-based estimate of the
TER or ASER for the specified year to the 1990 census-based estimate of the
TER or ASER for that same year. As before, we used the estimates derived
by the OWCH method for this purpose. Results are shown in Table 1. In the
case of the TFR, the adjustment factors increase from 1.06 in 1987 to 1.11
in 1989. The smaller adjustments for earlier years are expected, because
the TFRs in earlier years (as derived from the 1990 census) are based on
older children, who are less likely than younger children to have been con-
cealed from the census enumerator in cases where the child’s birth violated
the one-child family policy. In the case of ASFRs, there is considerable vari-
ability in the adjustment factors, which tend to be higher at ages 30-34 and
35-39 than at other ages, perhaps because the bulk of second births not
permitted by the one-child family policy occur at these ages. The variability
in the adjustment factors indicates that our adjustment factor of 1.1660 for
the 1990 TFR should be viewed only as a rough estimate.

TABLE 1 Overlap-derived adjustment factors
for 1990 census-based own-children estimates of
the TFR and ASFRs for 1987, 1988, 1989, and

1990

ASFR/TFR 1987 1988 1989 1990

ASFR
15-19 0.99 1.01 1.14 1.29
20-24 1.04 1.03 1.05 1.11
25-29 1.08 1.11 1.12 1.17
30-34 1.12 1.16 1.22 1.28
35-39 1.06 1.16 1.19 1.34
40-44 1.12 1.10 0.97 1.12
45-49 0.75 1.07 0.79 0.72

TFR 1.06 1.08 1.11 1.17

NOTE: The adjustment factor for the TFR in 1987, for example, is calculated as
the ratio of the 2000 census-based estimate of the TFR for 1987 to the 1990
census-based estimate of the TFR for 1987 (with allowance made for the fact that
the 1990 and 2000 censuses were not taken in the same month, as explained in

endnotes 4 and 5). A similar procedure is used to calculate the adjustment factor
for each ASFR in 1987.
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Application of the adjustment factors for 1987, 1988, and 1989 to the
2000 census-derived estimates of the TFR for 1997, 1998, and 1999 yields
adjusted TFR estimates of 1.47 for 1997, 1.50 for 1998, and 1.28 for 1999.
These values are lower than the adjusted value of 1.59 for 2000. It is pos-
sible that the dip in 1999, which is also seen in the unadjusted estimate of
the TFR for that year, stems from pressures on 2000 census enumerators
not to miss infants, resulting in some shifting of children aged 1 to age 0. If
so, our adjusted TER estimate of 1.59 for 2000 may be too high. The aver-
age of the four adjusted TFR estimates for 1997 through 2000 is 1.46. The
estimate of 1.46 for the period 1997-2000 may be more accurate than our
estimate of 1.59 for 2000.

Some other features of the TER trends in Figure 2 also deserve men-
tion. An upward blip in the TFR in 1982 no doubt resulted, at least in part,
from the new marriage law of 1980, which relaxed the later-marriage com-
ponent of the “later-longer-fewer” policy dating back to 1971. Just before
1980, the policy specified a minimum age at marriage for women of 23
years in rural areas and 25 years in urban areas, whereas the new marriage
law of 1980 specified a minimum of 20 years throughout the country (Choe
et al. 1996; Riley 2004). The decline in age at marriage that occurred as a
result of the 1980 law resulted in a parallel decline in the mean age at first
birth that could partly account for the upward spike in the TER in 1982
approximately two years after the 1980 law was promulgated.

Moreover, 1980-81 was a relatively lenient period characterized by a
lull in the issuance of new local regulations aimed at implementing the one-
child family policy (Sharping 2003a), and this brief period of leniency may
also have contributed to the upward blip in 1982. The drop in fertility in
1983 likely resulted from the considerable tightening up of the one-child
policy that occurred in 1981 in urban areas and 1982 in rural areas
(Greenhalgh 1986; Short and Zhai 1998). The second upward blip that oc-
curred during 1985-87 was almost certainly a result of the relaxation of the
one-child policy following the “open-a-small-hole” policy shift in 1984
(Luther et al. 1990). As a result of this shift, rural couples in some areas of
the country whose first child was a girl were permitted to have a second
child (Feeney and Yuan 1994; Greenhalgh 1986; Zeng 1989).

Enforcement of the one-child policy was tightened up again in 1988,
after which the TFR headed sharply downward once more (Hardee-
Cleaveland and Banister 1988). This was followed by further tightening dur-
ing the 1990s (Scharping 2003a, 2003b). The downward blip in 1999 and
upward blip in 2000 may be partly a result of births deferred to 2000, which
was an unusually propitious year to have a birth since it was not only the
year of the dragon (generally considered to be a lucky year) but also the
first year of the new millennium. Another possible reason, already men-
tioned, is that the instruction to census enumerators not to miss infants
may have resulted in some shifting of births from 1999 to 2000 (equivalent
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to reporting a child aged 1 as aged 0)—a pattern often observed in censuses
in other Asian countries (Retherford et al. 1987).

Most ethnic minorities in China were exempt from the one-child fam-
ily policy until the mid-1980s, after which the exemption was reduced. Two
large minorities, the Manchu and Zhuang, were not exempt, however. For
our purposes, a convenient classification of ethnicity is therefore Han (en-
compassing 92 percent of the population in 2000), Manchu/Zhuang (2 per-
cent), and other minorities (6 percent). If nonreporting of births that vio-
late the one-child family policy is the main reason for the pattern of
discrepancies in the overlapping trend estimates of the TER in Figure 2, then
we would expect these discrepancies to be smaller for the “other minori-
ties” category than for Manchu/Zhuang or Han. To test whether this expec-
tation is borne out by the data, Figure 4 graphs OWCH estimates of the
trend in the TFR for these three ethnic groups. The discrepancies are in-
deed somewhat smaller for “other minorities” than for Manchu/Zhuang or
Han, but not by very much.

Another interesting feature of Figure 4 is that, prior to 1981, the fer-
tility of Manchu/Zhuang was very close to the fertility of “other minori-
ties.” After 1981 the fertility of Manchu/Zhuang diverged from that of “other
minorities,” becoming almost indistinguishable from the fertility of the Han

FIGURE 4 Trend in the total fertility rate for China by ethnicity,
estimated by the own-children method applied to the 1990 and
2000 censuses, 1976-2000
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majority by 1987. This shift appears to reflect the effectiveness of the one-
child family policy, to which the Manchu/Zhuang minorities were subject.

Trend in parity progression ratios and derived TFRs

We calculate trends in period parity progression ratios (PPPRs) and in total
fertility rates derived from these ratios (TER ) by the BHR method. Figure
5 shows estimated trends in the first four PPPRs. As expected, p, (denoting
progression from the womnian’s own birth to her first birth) is close to one,
with a slight increase in the 1980s followed by a slight decline in the 1990s.
The rise in the 1980s probably resulted from the new marriage law of 1980,
which, as mentioned earlier, relaxed the later-marriage component of the
later-longer-fewer policy dating back to 1971. In view of past policy swings,
no doubt many couples who might otherwise have waited to marry de-
cided to marry sooner rather than later, just in case the policy were to swing
back to later marriage. This may be the main reason why p, rose to very
close to one by 1982 and stayed there until 1990, after which age at mar-
riage began to rise on its own, apparently without an added push from policy,
and p, began to decline.

The progression from first to second birth, p,, follows a quite different
trajectory. Starting at a value close to one, p, declined slowly between 1976

FIGURE 5 Trends in period parity progression ratios derived from the
1990 and 2000 censuses, 1976-2000

1.0
pg. 2000

0.8

0.6
o v, 2000
&
Ay

04

P, 1990
7, 2000
0.2
P, 2000
0.0 1 1 1 !
1975 1980 1985 1990 1995 ’ 2000

Year




RETHERFORD / CHOE / CHEN / L1 / CUI 71

and 1980, then moved steeply downward beginning one or two years after
implementation of the one-child family policy in 1979. It rose somewhat in
the mid-1980s when enforcement of the one-child policy was relaxed, then
resumed its decline in 1987 when the policy was tightened up (Feeney and
Yuan 1994).

The ratios p, and p, followed a trajectory similar to p » €Xcept that they
were already declining in 1976, no doubt largely as a consequence of the
later-longer-fewer policy. The hint of a one-year upward blip seen for p, in
1982 is much more pronounced for p, and p,, but in this case the upward
blip cannot be a consequence of the 1980 marriage law. Instead, it is prob-
ably linked to the brief period of leniency in enforcement of the one-child
policy during 1980 and 1981. The various PPPR trends derived from the
1990 and 2000 censuses overlap for the year 1990, as also shown in the
figure. The overlapping estimates agree rather closely. The PPPR estimate
for 1990 derived from the 2000 census exceeds the PPPR estimate for 1990
derived from the 1990 census, as expected, but not by very much.

A final comment on Figure 5 has to do with underreporting of chil-
dren ever born, which means that a woman's reported parity is lower than
‘it should be. For reasons discussed earlier, there is undoubtedly some
underreporting of children ever born in the two censuses. This tends to bias
downward the estimates of p , and higher-order PPPRs, and it is the mecha-
nism by which underreporting of children ever born biases downward the
estimates of TFR . But the close overlaps in the trends for the year 1990
suggest that this bias is small.

The PPPRs in Figure 5 (as well as p .+ Py, and p *, which are not shown)
can be aggregated into estimates of TFR . as discussed in the earlier sec-
tion on methodology. The trend in TER . derived from the 1990 and
2000 censuses, is graphed in Figure 6, along with the trend in the con-
ventional TFR (derived by the BHR method this time), which for clarity is
denoted as TFR_,_ in the figure. As mentioned in the previous section,
TFR  is less affected than TFR,,, by period fluctuations in fertility, with
the result that the trend in TFR ., is smoother than the trend in TFR_.
The upward blip in 1982 is much more noticeable for TFR_; than for
TFR . but, for reasons that are not clear, this is not the case for the up-
ward blip in 1987.

Figure 6 also shows that the overlapping estimates for 1990 are in closer
agreement for TFR . than for TER , consistent with the close agreement
of overlapping estimates of PPPRs in Figure 5. Because the discrepancies in
overlapping estimates of TER . are small, we do not calculate adjustment
factors for TFR . as we did in the case of TFR__.

Because the 1990 census did not include a question on age at first
marriage, it is not possible to disaggregate p, into the product of p, and p,
when calculating PPPRs from that census. A question on age at first mar-
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FIGURE 6 Trends in the TFR_, and TFR o derived by the birth history
reconstruction method applied to the 1990 and 2000 censuses, 1976-2000
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FIGURE 7 Trends in period parity progression ratios derived from the
2000 census: Birth to marriage, marriage to parity 1, and birth to parity 1,
1990-2000
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riage was included in the 2000 census, however, sO that it is possible to
calculate estimates of p, and p, from the 2000 census that go back to 1990.
The trends in these two PPPRs are graphed in Figure 7. Not surprisingly,
since p, is close to one throughout the 1990s as shown earlier in Figure 5,
p,and p,are even closer to one and do not show a clear trend.’

Decomposition of the change in the TFR

We decompose the change in the TER into two components, one due to
changes in age-specific proportions currently married and one due to changes
in age-specific marital fertility rates, in order to assess the contribution of
later marriage to China’s fertility decline during the 1990s. The decomposi-
tion method used for this purpose has been described by Retherford and
Ogawa (1978) and Retherford and Rele (1989), who adapted it from
Kitagawa (1955). In this case the decomposition pertains to the TFR calcu-
lated from ASFRs.

The TER is calculated as SXF , where F, denotes the ASFR for the age
group x to x+5 and the summation ranges from the age group 15-19 10 the
age group 45-49. We also specify that F, = P, F,_., where P_denotes the
proportion currently married in the age group x to x+5, E,denotes the age-
specific marital fertility rate (ASMFR) for the age group, and it is assumed

that all fertility occurs within marriage (a reasonable assumption for China).
1t follows that

ATFR=5Y F, AP, + 5% PAF,,, (2)

where F,_and P_are averages, each obtained by summing beginning and
end values and dividing the sum by 2 (the use of averages instead of start-
ing values avoids the presence of residual terms in the decomposition), and
where A denotes change between 1990 and 2000. The first of the two main
components on the right side of (2) is interpreted as the portion of the change
in the TFR due to nuptiality change, and the second of the two components
is interpreted as the portion due to marital fertility change. Each of these
two main components is a sum of age-specific components.

In accordance with our earlier reasoning about how the raw TER esti-
mates should be adjusted, the decomposition of the change in the TER be-
tween 1990 and 2000 in Table 2 utilizes the OWCH estimate of the TFR and
ASERs for 1990 derived from the 2000 census, without adjustment, and
the OWCH estimate of the TFR and ASFRs for 2000 derived from the 2000
census, adjusted upward by 16.60 percent. The table shows that declines in
age-specific proportions married accounted for 43 percent of the change in
the TER between 1990 and 2000, and dedlines in age-specific marital fertil-
ity rates for 57 percent. Ninety-one percent of the marriage contribution is
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TABLE 2 Decomposition of the change in the total fertility rate
(TFR) between 1990 and 2000 into components attributable to

changes in age-specific proportions currently married and changes in
age-specific marital fertility rates
—_— T Y

Percent contribution to

change in TFR attributable
to change in
Starting Ending Proportions  Marital

Age group TFR TFR married fertilicy Total
_— ]
15-19 10 1 11
20-24 29 8 37
25-29 3 27 30
30-34 0 10 11
35-39 0 8
40-44 0 3 3
45-49 0 0 0
Total 2.58 1.59 43 57 100
—_— T

NOTE: TFR refers to TER ;.. Basic calculations for the decomposition were done for five-year age groups.
Starting and ending ASFRs and TFRs were¢ estimated by the own-children method applied to the 2000 census.
The ending TFR and ASFRs were adjusted upward by 16.60 percent before calculating the decomposition. The
official date of the 2000 census was 1 November 2000, so the starting year runs from 1 November 1989 to

31 October 1990, and the ending year rurs from | November 1999 t0 31 October 2000,

Concentrated at ages 15-19 and 20-24, reflecting the increase in mean age
at marriage. The marital fertility contribution is more spread out, with 94
percent of this contribution occurring at ages 20-39. During this same pe-
riod, 1990-2000, the singulate mean age at marriage (SMAM) for women,
calculated from age-specific proportions single (i.e., never-married) in the
1990 and 2000 censuses, rose from 22.1 to 23.3 years.

To test the sensitivity of the decomposition results to variation in the
adjustment factor for the TFR in 2000, we repeated the calculation without
any adjustment factor. When this is done (results not shown), the marriage
contribution declines from 43 t0 33 percent and the marital fertility contri-
bution increases from 57 10 67 percent. These results indicate that changes
in proportions married owing to rising age at marriage probably account for
somewhere between 33 and 43 percent of the change in the TFR between
1990 and 2000 (but probably closer to 43 percent).

The change in TFRpppr can also be decomposed into components, using
the method proposed by Ogawa and Retherford (1993) and the formula for
calculating TFRpppr from PPPRS given earlier in equation (1).® It is possible
1o compute in this way a decomposition of the change in TFR o DEtWeen
1990 and 2000, based on estimated PPPRs in 1990 and 2000 as derived
from the 2000 census. These estimated PPPRs are used without any adjust-
ments for underreporting (because the overlapping estimates of trends in
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TABLE 3 Decomposition of the change in the total fertility rate
(TFRpppy) between 1990 and 2000 into components attributable to
change in each period parity progression ratio

Percent contribution from change in

Percent contribution frOM AP ___———r-
Py Po P1 P2 p; Ps Ps  Ps Total

‘Deécomposition 5 0 70 23 2 o0 0 0 100

NOTE: TFR ., for 1990 and 2000 were both estimated from the 2000 census, without any adjustments. 'X'FRpppr

gell from 2.08 in 1990 to 1.39 in 2000.

PPPRs, examined earlier, agree closely). The decomposition is shown in Table
3, which indicates that change in p,,accounts for 5 percent of the change in
TER . and change in p, accounts for 0 percent (not surprising since the

~‘ proportion of married persons who have a first birth was close to one in
both censuses). Seventy percent of the change in TFR  stems from change

in p,, and another 23 percent from change in p,. Changes at higher-parity
PPPRs account for only 2 percent of the change in TFR . This result is

T

_very different from that obtained from the decomposition of the change in
TFR , In Table 2. The reason why the marriage component is so small in

the case of the ATFR . decomposition is that even though mean age at

. marriage is rising, almost everyone still gets married, so that p,,is still close

to one. This is another illustration of the tendency of TFR _ 10 be less sen-

- sitive than TFR_ to changes in the timing of marriages and births.

Differential fertility

We also look at differential fertility and the trend in differential fertility by
characteristics asked in the census, namely residence (city, town, rural),
education (elementary oI lower, middle school, high school, college), mi-
gration status (cross-province migrant, within-province migrant, non-
migrant), and ethnicity (Han, Manchu or Zhuang, other minority). A speci-
fied level of schooling, such as high school, means that the woman attended
that level but did not necessarily complete it. Typically the number of years
of schooling for completing each of the lower levels of education is 6 for
elementary, 3 for middle, and 3 for high school, although there is some
variation across different parts of the country.

Although categories of migration status are labeled identically for 1990
and 2000 in our analysis, they are not comparable because, as already men-
tioned, the migration questions were quite different in the two censuses. In
the case of the 1990 census, We define a migrant simply as a woman who
lived either in another county/city within the same province or in a differ-
ent province five years ago, without reference to her official place of house-
hold registration. In the case of the 2000 census, W€ define a migrant as a
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person who has been living away from her official place of household regis-
tration for at least six months and whose official place of household regis-
tration is either in another county/city within the same province or in a
different province. Migrants in our 2000 definition pertain to the “floating
population,” which does not include migrants who have succeeded in chang-
ing their official place of registration (not easy to do) to the same county/
city where they resided at the time of the census.

Table 4 shows how women aged 15-64 were distributed over categories
of these characteristics as well as over categories of age in the 1990 and 2000

TABLE4 Percent distribution of women aged 15-64 by
selected characteristics in the 1990 and 2000 censuses

Characteristics 1990 census 2000 census
Age
15-19 16 12
20-24 17 10
25-29 14 13
30-34 11 15
35-39 11 13
4044 8 10
45-49 6 10
50-54 6 7
55-59 5 6
60-64 5 5
Residence
City 14 26
Town 9 14
Rural 77 60
Education )
Elementary or lower 62 45
Middle school 27 37
High school 10 14
College 1 4
Migration status
Nonmigrant 26 93
Within-province migrant 3 3
Cross-province migrant 1 4
Ethnicity
Han 93 92
Manchu or Zhuang 2 2
Other minority 5 6

NOTE: Migration categories are not comparable between the two censuses. See text for
explanation.
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census samples used in our analysis. The proportion in cities almost doubled
between the two censuses, the proportion in towns increased by more than
half, and the proportion in rural areas fell from 77 to 60 percent. By educa-
tion, the proportion with elementary or less education fell from 62 to 45 per-
cent, and the proportion at higher levels increased substantially. By migra-
tion status, the proportions for 1990 and 2000 are not comparable, but they
do indicate that in 2000 the floating population accounted for 7 percent of
the country’s population of women aged 15-64. By ethnicity, the proportion
who are Han fell slightly from 93 to 92 percent, and the proportion who are
“other minority” increased slightly from 5 to 6 percent.’

Table 5 shows BHR estimates of the total fertility rate—both TFR

asfr

and TFR _—by these characteristics for five-year periods from 1976-80
to 1996-2000. For reasons of incomplete information discussed earlier,
the BHR estimates for 1986-90 are derived from the 1990 census rather
than the 2000 census. In no case have adjustments been made for omit-
ted births. BHR estimates are used throughout instead of OWCH estimates,
because in the OWCH method the same non-own factors must necessar-
ily be used for all categories of a characteristic, whereas in reality these
non-own factors (if we could measure them) are no doubt quite different
in some cases.

We note first that fertility differentials by residence and education tend
to be large. Urban fertility is much lower than rural fertility, and the fertil-
ity of the more-educated is much lower than that of the less-educated. More-
over, fertility declines sharply over time in all residence and education cat-
egories, indicating that changes in population composition by residence and
education (rising proportions urban and educated) account for only part of
the overall fertility decline. By 1996-2000 the total fertility rate, regardless
of how measured, was close to 1.0 among women in cities and among
women with a high school or college education. The fertility differentials
by ethnicity and trends in them were discussed earlier.

TFR (whether TFR_ or TFR ) differentials by migration status are
not consistent over time. In 1976-80 the TFR is highest for nonmigrants
and lowest for cross-province migrants, perhaps because the latter had more
of an elite character (higher socioeconomic status) at that time. By 1996—
2000, on the other hand, the TFR was highest for cross-province migrants.
The higher fertility of cross-province migrants may occur because, by 1996-
2000, most cross-province migration was from poorer, higher-fertility prov-
inces to richer, lower-fertility provinces.

Because migration status is defined differently in the 1990 and 2000
censuses, one cannot say much about trends, although it is clear that fertil-
ity declined substantially within all migration status categories during the
1990s, given that the estimates of TFR_, and TFR_ ., for 1991-95 and 1996~
2000 are derived only from the 2000 census. The sharp fertility declines
within all migration-status categories indicate that changes in population
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TABLE 5 Estimates of the total fertility rate for 1976-80, 1981-85, 1986-90,
1991-95, and 1996-2000 derived by the birth history reconstruction method
applied to the 1990 and 2000 censuses

Method 1976-80 1981-85 1986-90 1991-95 1996-2000
All China TFR, 2.96 2.50 2.36 1.61 1.33
TFRpppr 3.15 2.33 2.17 1.60 1.40
Residence
City TFR,, 1.67 1.41 1.33 1.14 1.04
TFRpppr. 2.10 1.25 1.17 1.19 1.11
Town TFR 2.30 1.83 1.66 1.44 1.24
TI-"‘Rpppr 2,71 1.70 1.54 1.47 1.28
Rural TFR, ;. 3.30 2.83 2.64 1.87 1.49
TFRpppr 3.44 2.66 2.46 1.84 1.57
Education
Elementary or lower TFR, 3.35 2.90 2.70 1.99 1.67
TFI%ppr 3.37 2.62 2.49 1.88 1.67
Middle school TFR,;, 2.23 2.13 218 153 1.32
TFRpppr 2.61 1.84 1.96 1.55 1.36
High school TFR ;. 1.80 1.85 1.66 1.08 1.02
TFRppplr 2.15 1.55 1.52 1.18 1.07
College TFR,, 1.37 1.09 1.14  0.96 0.86
TFRpppr 1.61 1.05 1.02 1.00 0.93
Migration status
Nonmigrant TFR, 298 254 237 162 1.33
Tl'*‘l%Ppr 3.17 2.35 2.18 1.60 1.40
Within-province TR, ;, 2.46 1.66 2.15 1.61 1.36
frugrant TFR ., 2.68 1.88 1.84 1.59 1.38
Cross-province TFR 213 1.57 2.38 1.72 1.57
migrant TER,, ., 2.25 1.62 1.96 1.74 1.54
Minority status
Han TFR 2.86 2.41 2.30 1.56 1.28
TFRpppr 3.09 2.26 2.11 1.56 1.37
Manchu and Zhuang TFR, ;. 3.95 3.40 2.63 1.67 1.38
TFRPppr 3.96 3.02 2.42 1.70 1.46
Other minority TFR, . 4.48 3.98 3.33 2.29 1.92
TFRpppr 4.32 3.71 3.11 2.15 1.91

NOTE: The estimates for 1976-80, 1981-85, and 1986-90 are derived from the 1990 census, and the estimates for 1991-
95 and 1996-2000 are derived from the 2000 census. The estimates have not been adjusted and are biased downward

because of the tendency not to report births that violate the one-child family policy. All estimates shown in the table are
derived by the BHR method.

composition by migration status do not explain much of the overall fertility
decline, especially since migrants are a small proportion of the population,
as seen in Table 4.
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Because of the difficulty of adjusting for omissions of births by charac-
teristics in the two censuses, we do not attempt to decompose the decline
in the TFR within each category of each characteristic considered in Table 5
into components attributable to changes in proportions married and changes
in marital fertility. Instead, we simply provide estimates, shown in Table 6,
of how the singulate mean age at marriage (SMAM) changed within each
category of each characteristic between the 1990 and 2000 censuses. Over-
all, SMAM increased by 1.2 years. By residence, SMAM is higher for urban
than for rural women, but over time it increased somewhat more for rural
women. By education, SMAM is higher for those with more education, but
over time it increased more for middle school and high school than for el-
ementary school (and in the case of college there was no change). By mi-
gration status, SMAM is higher for nonmigrants than for migrants in the
1990 census, but the reverse is true in the 2000 census. The reasons for this
reversal are unclear but probably have to do with the huge growth of the
urban floating population between the two censuses as well as different
definitions of migration status between the two Censuses. By ethnicity,
SMAM is higher for Han and Manchu/Zhuang than for “other minority,”
and over time SMAM increased more for Han and Manchu/Zhuang than
for “other minority.”

TABLE 6 Singulate mean age at marriage for
women by selected characteristics, derived from
the 1990 and 2000 censuses

Characteristics 1990 census 2000 census
All women 22.1 23.3
Residence

City 23.8 24.5

Town 229 23.5

Rural 21.7 22.7
Education

Flementary or lower 214 21.8

Middle school 22.2 23.1

High school 23.7 24.6

College 25.6 25.6
Migration status

Nonmigrant 22.1 23.2

¥ Within-province migrant 22.0 23.9

Cross-province migrant 21.3 24.5
Ethnicity

Han 22.1 23.4

Manchu or Zhuang 22.0 23.4

Other minority 21.4 22.3

NOTE: Migration categories are not comparable between the two censuses. See
text for explanation.
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Conclusion

Our analysis indicates that the own-children estimate of TFR  for 2000
needs to be adjusted upward by about 17 percent. The raw estimate of 1.36
children per woman is accordingly adjusted upward to 1.59, which is our
best (albeit rough) estimate for 2000. Adjustment factors for TFR  esti-
mates for 1997, 1998, and 1999 are somewhat lower. The average adjusted
TFR_ for the four years between 1997 and 2000 is 1.46, which is our best
estimate for that period. The estimate of 1.46 for the period 1997-2000 may
be more accurate than our estimate of 1.59 for 2000.

The decomposition analysis suggests that about two-fifths of the de-
cline in TFR, between 1990 and 2000 is accounted for by later age at mar-
riage and three-fifths by declining fertility within marriage. On the other
hand, change in the PPPR for progression from woman'’s own birth to her
first marriage accounts for only about 5 percent of the decline in TFR .
over this same period. The reason for the much lower marriage contribu-
tion to decline in TFRPppr is that even though age at marriage rises, almost
everyone still gets married, so that the progression ratio for woman'’s birth
to woman’s first marriage is still close to one.

The analysis also shows large fertility differentials by urban/rural resi-
dence, education, ethnicity, and migration status. Over time, fertility has
declined sharply within all categories of these characteristics, indicating that
the one-child policy has had large across-the-board effects. A further impli-
cation is that compositional changes in the population by these characteris-
tics account for little of the fertility decline. Major fluctuations in fertility
since 1979 are clearly linked to fluctuations in enforcement of the one-child
family policy.

Our calculations are not precise, owing to uncertainties in our adjust-
ments for underreporting of births and children. Nevertheless, the analysis
clearly indicates that the total fertility rate in China continued to decline
substantially during the 1990s—not to 1.2 children per woman in the year
2000, as indicated by the 2000 census question on births during the last
year, but probably to somewhere in the range of 1.5~1.6 children per woman.

Notes

We thank Chen Shengli for providing infor-
mation on family planning policy changes over
the past three decades, and Gayle Yamashita
and Victoria Ho for computer programming
assistance.

1 The one-per-thousand data file from the
1990 census is the same as that used by Feeney
etal. (1992) and Feeney and Yuan (1994). The

one-per-thousand data file from the 2000 cen-
sus was provided by the National Bureau of
Statistics of China. Respondents included in
both of these data files responded to the long
form of the census questionnaire.

2 The life tables for 1973, 1981, and 1987
are those previously used by Feeney et al.
(1992). The life table for 2000 is an official life
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table provided by the National Bureau of Sta-
tistics. Recently Banister and Hill (2004) have
attempted to calculate improved estimates of
mortality and life tables using the General
Growth Balance method. Their estimated life
tables differ little from ours at least as far back
as 1987, as the following estimates of life ex-

pectancy at birth indicate:

Source and date Male Female
Qur estimates 2000 69.6 73.3
»Banister/Hjll 1999-2000 69.7 72.8
Our estimates 1987 65.7 68.4
Banister/Hill 1982-90 65.9 68.8
Our estimates 1981 66.2 68.7
Banister/Hill — _
Qur estimates 1973 61.6 62.9
Banister/Hill 1964-82 59.0 61.4

Differences between the two sets of estimates
are not great enough to have an appreciable
impact on our TFR estimates. The reason is
twofold. First, mortality is low enough that re-
verse-survival factors are close to one. This
means that large relative errors in age-specific
mortality rates translate into small relative er-
rors in reverse-survival factors. Second, errors
in the reverse-survival factors for women (in
the denominators of age-specific fertility rates)
and children (in the numerators) are in the
same direction and therefore cancel out to
some extent. See Cho et al. (1986) for evidence
on this point. Moreover, any errors in the
OWCH estimates of the TFR stemming from
errors in reverse-survival factors are small com-
pared to errors stemming from underreporting
of young children.

3 Undercount of women, to the extent
that it occurred in the 1990 and 2000 censuses,
is unlikely to bias significantly the fertility es-
timates, because if a woman is missed, in the
vast majority of cases her children are missed
too. Both numerators and denominators of es-
timated fertility rates are then reduced, so that
errors tend to cancel out. For similar reasons,
double-counting of women also has little ef-
fect on the fertility estimates.

4 Actually the two trends would not ex-
actly coincide, because the 1990 and 2000 cen-
suses were taken in different months of the
year. The official date of the 1990 census was

81

1 July 1990, and the official date of the 2000
census was 1 November 2000. Our estimates
are for years before the census, which means
years that run from 1 July 1989 to 30 June
1990 in the case of the 1990 census, and from
1 November 1999 to 31 October 2000 in the
case of the 2000 census. Thus the period 1986
90 as viewed from the 2000 census is not pre-
cisely the same as the period 1986-90 as
viewed from the 1990 census, because of the
four-month offset. Figure 2 makes no adjust-
ments for this offset. Our convention is to la-
bel the year before the 1990 census as 1990,
and the year before the 2000 census as 2000.

5 When calculating the adjustment factor,
it is necessary to make an allowance for the fact
that the 1990 and 2000 censuses were taken in
different months of the year (see previous
endnote). According to our labeling convention,
the year labeled 1990 runs from 1 July 1989 to
30 June 1990 for the TFR estimate derived from
the 1990 census, and from 1 November 1989
to 31 October 1990 for the TFR estimate de-
rived from the 2000 census. To make the two
estimates of the TFR for 1990 comparable, we
adjust the estimate of TFR(1990) from the 2000
census so that it also runs from 1 July 1989 to
30 June 1990. The adjusted estimate is calcu-
lated as the following weighted average: (2/
3)(TFR(1990)) + (1/3)(TFR(1989)), where
TER(1990) and TFR(1989) are both derived
from the 2000 census.

6 We could not go back further than 1987,
because the calculation of the adjustment fac-
tors for 1986 requires 2000-census-derived fer-
tility estimates for 1985 (see previous endnote).
But the application of the own-children
method to the 2000 census provides fertility
estimates going back only to 1986.

7 When p, is calculated directly, without
reference to marriage, it is not precisely irue
that p, =p,, p,» The discrepancy occurs because
of the subdivision of the interval between the
woman’s own birth and her first birth. Much
the same thing occurs when the TFR is calcu-
lated from single-year ASFRs instead of five-
year ASFRs. In general, the TFR is not quite
the same in the two cases.

8 The procedure for decomposing the
change in TFR (ATFR ) into a set of par-
jity-specific components due to change in
each PPPR is the following: To obtain the
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contribution of Ap,, to ATFRPW, one first
computes a standardized value of TFR . us-
ing the 2000 value of p,, and the 1990 val-
ues of the remaining PPPRs. Denoting this
standardized value as TFR, (M), one then
calculates the contribution of Ap,, to ATFR oor
as TER, (M) ~ TFR _(1990). To obtain the
additional contribution of Ap, to ATFR__,
one first computes a standardized value of
TFR . using the 2000 values of p,and p,
and the 1990 values of the remaining PPPRs.
Denoting this standardized value as
TFRWW(M,O), one calculates the additional con-
tribution of Ap, to ATFRpppr as TFRPW(M,O) -
’I'FRPW(M). Following the same logic, the re-
maining contributions from Ap, Ap, Ap, Ap »
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