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ABSTRACT 

 

Own-children measures can be used when direct information on fertility is not available.  

Although a wealth of fertility information is collected in the United States, many existing 

data sources are not suitable for addressing important questions because the sample sizes 

are too small (e.g. origin-specific immigrant subgroups) or they lack information on key 

covariates. Although the decennial Census no longer collects fertility information, own-

children techniques applied to the 2000 PUMS files offer a potential remedy to this 

fundamental problem.  Here we outline a protocol for constructing own-children 

measures for PUMS data and examine the reliability of the measures using several 

external comparisons.  Our initial assessments suggest that the approach yields 

reasonable aggregate level estimates for many subgroups.  We also investigate instances 

where the estimates appear to be less reliable. Lastly we examine the extent to which the 

measures can be employed to estimate individual level models of fertility behavior.  



 1 

Introduction and Overview 

 

 

Own-children measures are used to estimate levels of fertility in situations where 

direct information on births to women through vital registration systems, censuses, or 

surveys is not available.  The techniques for constructing own child measures are most 

closely identified with the work of Cho, Retherford and Choe in their monograph, The 

Own-Children Method of Fertility Estimation (1986).  They presciently note in their 

introduction that “indirect estimation techniques originally developed for situations in 

which vital registration was seriously deficient will remain useful even as vital 

registration improves.”  Our study focuses on the application of the own-children 

methodology to the contemporary United States.  Given the wealth of fertility data 

collected in this country our focus may seem ironic, but much of the extant information 

precludes the investigation of substantive questions that are relevant to current population 

dynamics and theory testing.  For example, Hispanic persons make up an increasingly 

greater proportion of the overall population.  Overall, Hispanics appear to have higher 

levels of childbearing than their non-Hispanic counterparts, but fertility levels vary 

widely across different Hispanic subgroups.  Even very large surveys such as the Current 

Population Survey (CPS) contain too few cases to support detailed analyses of specific 

Hispanic subgroups.  Larger sample sizes are available from the Public Use Micro-data 

(PUMS) issued by the Bureau of the Census, but after 1990, the decennial U.S. Census 

no longer collects any direct information on fertility.  One potential remedy to this 

problem lies in the application of the own-children approach to person and household 

records in the Public Use Micro-data (PUMS).  In this research, we systematically 

explore the utility of this remedy.   
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We begin the study by presenting in detail the allocation scheme for linking 

children with their probable mothers using the 2000 5% Public Use Microdata Sample 

(PUMS).  Based on the extensive relationship coding schema and large sample size, the 

allocation procedure designed for the 2000 5% PUMS provides the core framework for 

our own-children methodology.  We next show modifications to the allocation scheme in 

light of the different relationship-to-householder coding schemes used in the Census 2000 

Supplementary Survey. 

In this paper we are concerned only with current fertility and thus consider 

children reported age 0 as having been born in the year prior to the Census Day 2000.  

Initially we compare our own-children fertility estimates based from the PUMS with 

published vital statistics estimates from NCHS.  We report estimates for the overall 

population, and major racial and Hispanic subgroups.  While these comparisons provide 

some insights into the relative reliability of the own-children estimates, it is important to 

note that the vital statistics standards are subject to some potential error in their own 

right.  We attempt to pinpoint the sources of discrepancies in the different sets of 

estimates and draw out the implications of using own-children measures for the 

estimation of differential fertility in the United States.   

Given that unadjusted own-children measures tend to underestimate fertility 

because some children can not be matched with their mothers, we also explore the utility 

of these measures for the study of relative fertility differentials by contrasting models of 

differential recent fertility based on the constructed own-children measures and the 

directly reported measure in the C2SS data.  The C2SS provides unique analytical 

leverage for evaluating the PUMS own-children models because the C2SS survey 
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included a direct fertility question on whether or not women of childbearing age had a 

birth in the prior year, which is not available in the 2000 PUMS. 

 

 

In sum, the goals of the research are as follows: 

 

1) To articulate a well defined algorithm for applying the own-child technique to the 

contemporary Census data in the United States in absence of any direct 

information on childbearing.   

2) To assess the reliability of the own-child measures by detailed comparisons with 

estimates and models of recent fertility in the United States from alternative data 

sources.  

3) To identify avenues to improve the allocation scheme underlying the construction 

of own-children measures. 

 

 

Implementing the Own-Children Methodology: 
 

The own-children technique is a reverse-survival method that provides a depiction 

of fertility levels in the years prior to a census or survey.  The extent of coverage of prior 

years depends upon the ages of children that are under consideration.  By accounting for 

the mother’s age at the time of birth, age-specific fertility rates and summary total 

fertility rates (TFR’s) can be estimated.  The own child method relies upon establishing 

an accurate link between children and their mothers.  Clearly, children must be residing 

in the same household as their mother for this link to be established.  Even if co-residence 
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is the case, many nationally based surveys do not directly ascertain the maternal-child 

relationship.  Some Current Population Survey’s have provided the link in the form of a 

parent line number but typically this link is directed to the child’s father.  Thus the 

matching of children in a household to their mothers must be accomplished using other 

information collected for household members.   

Our protocol for producing own-child measures allocates children to their 

plausible mother based upon several factors as described below.  First, “children” were 

defined as persons between the ages of 0 and 17, while plausible “mothers” were defined 

as females between the ages of 15 and 62.  Therefore, a female between the age of 15 and 

17 can be both a child to someone in the household and a plausible mother to someone in 

the household.  

The foundation of our allocation procedure rests upon the “relationship to the 

household head” coding scheme that is included in most household surveys.  This coding 

scheme provides information on how each person in the household is related to the 

household head thus allowing us to make inferences about how non-heads in a given 

household may be related to one another.  Obviously, our first concern is with whether or 

not a child has a plausible mother in the household.  In the simple case below, we can 

infer that the mother of the child is the wife of the household head. 

 

 Relationship to Head Age Sex  

 Head   45 Male 

 Wife   44 Female 

 Son of Head  15 Male 

 

We have mapped out ways in which a woman could be a plausible mother to a child 

given the relationship coding in the data sources used for the study.  For example, a 
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plausible mother for a child who is coded as “the daughter of the household head” could 

be one of three possibilities including:  (a) the household head, (b) the wife of the 

household head, or (c) the unmarried partner of the head.  After mapping out all plausible 

relationships between a child with a given code and any plausible mother in the 

household, we assigned all children and women a grouping variable which becomes the 

actual basis for our matching assignments.  For example, a daughter of the household 

head was assigned a grouping variable with a value of “1” and all women who could 

plausibly be her mother were assigned a grouping variable with a value of “1”.  In the 

household shown below the grandchild of the head would be matched to the daughter of 

the head because they have the same grouping number (number 6), while the daughter of 

the head is matched to the wife of the head because both have a grouping number of “1”. 

 

 Relationship to Head Age Sex Child Group Var Mother Group Var 

Head   45 Male  

Wife   44 Female     (1) 

Daughter of Head 17 Female  (1)   (6) 

Grandchild    0 Male  (6) 

 

We also used other information to improve the accuracy of the matches.  First, we 

implemented age constraints on whether a given match is allowed to occur.  Before a 

potential woman is matched to a child, she has to be more than 13 years older than the 

child and no more than 45 years older than the child.  These age constraints will have 

little bearing on the overall level of the measure because childbearing is relatively rare 

out side these ranges.  Second, for complex households with one or more subfamilies, we 

use the subfamily variable(s) included in most household surveys that allowed us to 

reliably match children to plausible mothers in such households.  Third, in instances 

where there were multiple plausible mothers for a given child, we narrow down the 
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match to a single plausible mother using the following priorities:  first, we matched the 

child to women with the most plausible relationship code; second, matching to ever 

married women instead of never married women was established; and lastly, we matched 

the child to the woman closest to them in the household records.  

Appendix A maps out all the plausible child-mother relationships based on the 

relationship-to -head of household coding scheme and also shows the grouping variables 

in which children and potential mothers were assigned accordingly.  The matching 

criteria and rules are also provided.  This specific coding scheme pertains to the 2000 5% 

PUMS.   

Since the own child program is largely built from the relationship to the 

household head “schema”, it has to slightly be tailored for each major survey because the 

relationship to the household head schema differs from survey to survey.  In the case of 

the C2SS, the relationship to the household head variable was less detailed than that of 

the 2000 PUMS data and our matching program was adapted to it.  Appendix B shows 

the specifics of the program and the general matching criteria for the 2000 Census 

Supplementary Survey.  Since relationship coding was less detailed for the C2SS, our 

allocation of children to their mothers is likely to be less accurate.  For example, “step-

children of the head” were identified in the PUMS coding scheme, while they were not in 

the C2SS.  In theory this allowed us to more accurately match children to their real 

mother with the PUMS data.   

Our own-child program though similar to that created by the Census Bureau 

differs in some details.  For example, our age restrictions are more conservative than 

those implemented by the Census Bureau.  While we require plausible mothers to be 
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more than 13 years older than the child and no more than 45 years older than the child, 

the Census Bureau’s comparable restrictions are 12 and 54 respectively.  On the other 

hand, the Census Bureau does not allocate relatives and non-relatives to one another, 

while we allow for such allocations in some instances.  This restriction was relaxed in our 

program after we identified a number of households in which non-relatives clearly 

appeared to be plausible mothers to children (who had been recorded as a relative to the 

head) in some instances.  Our program resembles that of the Census Bureau in that we 

use marital criteria and household record position in the allocation procedure.     

 

Reliability of Own-Child Measures:   

 

Overall, using the own child program we allocated 91.75% of targeted children 

(those who were not adopted or were not foster kids) with the PUMS data (Table 1).  This 

is a very similar figure to that published in a CPS report (Fields 2003) where 91.4% of 

children estimated reside with either both parents or with just their mother (see Appendix 

C).  This initial assessment to outside published estimates provides evidence that our own 

child program is operating reliably. 

To further assess the reliability of our own child program, we have computed 

Total Fertility Rates and  General Fertility Rates by treating allocated children reported as 

age “0” as “births in the last year”, the numerators for the TFR’s and GFR’s .  The total 

number of women of childbearing age in the PUMS is used as denominators for these 

rates.  These rates based from the own child program were computed for the 2000 PUMS 

and are compared to Vital Statistics rates for 1999 and 2000 in Tables 2a and 2b.  The 

first two columns of these tables show the vital statistic figures for 2000 and 1999 
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respectively, while the third column shows the unadjusted fertility estimates derived from 

the own-children program.  For all women of child-bearing age, the own-children TFR 

and GFR fertility estimates provide reasonable depictions of period fertility based on 

their comparability to Vital Statistics figures (Hamilton et al, 2003).  The own-child TFR 

and GFR is about 93% of the value of the 1999 vital statistics counterparts.  However the 

estimates based on the own-child methodology do not correspond equally well to the 

Vital Statistics figures across all racial/ethnic sub-groups shown in Tables 2a and 2b.  For 

example, the GFR own-child estimate for non-Hispanic white women is over 95% of the 

value reported in the 1999 Vital Statistics, while the own-child estimate for non-Hispanic 

black women is only about 82% of the Vital Statistics figure.  The ratios of the own-child 

estimates to Vital Statistics figures for Asian and Pacific Islanders tend to be similar to 

those of all women, while the ratio for Hispanic women is nearly as low as those 

observed for non-Hispanic blacks.  These results provide some evidence of the reliability 

of our own-children program, but also raise questions regarding the larger discrepancies 

observed for some of the racial and ethnic populations.  

Of course, we would not expect the TFR’s and GFR’s computed with the own 

child approach to correspond directly with the published vital statistics for several 

reasons.  For example, we treat children age zero allocated to a plausible mother as a 

birth in the last year.  However, such kids may be reported as children age “1” instead of 

age “0” due to age rounding.  This phenomenon will act to reduce the size of our 

numerators.  Second, many children reside with just their father or with a grandparent and 

so we are not able to match them to their mother, which further shrinks our numerators.  

Thirdly, children who die within their first year may not be enumerated in the census.  
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Infant deaths in the year prior to the census will operate to reduce the size of our 

numerators as well. (We can however, adjust for infant mortality across broad population 

groupings.)  Fourth, our numerators and denominators both differ somewhat from those 

reported by Vital Statistics because we compute rates for women who reported a single 

racial category (for non-Hispanic Whites, non-Hispanic Blacks, and Asians and Pacific 

Islanders), despite being provided the opportunity to choose “some other race” and “two 

or more race” categories.  On the other hand, Vital Statistics imputed those who reported 

“some other race” or “two or more race” categories into one of the four major racial 

categories (white, black, American Indian, or Asian and Pacific Islander) for their 

denominators.  Furthermore, the racial classification schema on birth certificates was not 

updated to coincide with the new Census racial classification schema.  As a result, 

mothers were not allowed to choose options such as “some other race” or “two or more 

race” categories.  Numerators for Vital Statistics therefore differ from ours.  Lastly, there 

may be errors in the “relationship to the head” coding scheme that could lead us to 

misallocate children in some instances and not properly allocate them in others.  Below, 

the impact each of these factors has on our fertility estimates is assessed. 

 

Assessing the Impact of External Factors on Fertility Estimation 

 

Age Rounding 

 

As previously noted, age rounding can significantly reduce the size of own child 

fertility estimates due to an inherent reduction in the numerator.  To assess the presence 

of age rounding, we have calculated three different fertility estimates using the own child 

program.  In addition to including children age 0 in the numerator (first fertility estimate), 
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we have included kids age 0 and 1 (second fertility estimate), and kids age 0, 1, and 2 

(third fertility estimate).  If age rounding is a serious data issue we would expect to find 

an increase in our fertility rates across these estimates because age heaping would lead to 

a higher proportion of children in the numerators across the three estimates.  Results 

reported in Appendices D and E show age rounding to have a minimal presence in PUMS 

data.  Fertility rates barely change across the three separate fertility estimates.  On the 

other hand, age rounding has a strong presence in C2SS data.  Fertility rates clearly 

increase across our three fertility estimates (see Appendices D and E) suggesting age 

rounding is pulling down our own child C2SS fertility estimates.  In fact, the own child 

program for the C2SS allocates children (ages 0, 1, and 2) to a plausible mother at a 

higher rate than the own child program for PUMS data (see Appendix F).  Yet, fertility 

estimates for PUMS data is significantly higher than those for C2SS data, which is in 

large part due to age rounding.  Results reported in Appendix G better illustrate this 

point.  The percentage of women who reported a birth in the last year, but who were not 

allocated a child age “0” is reduced by a 1/3 to 1/2 for the various sub-groups of women 

after adjusting the latter category to women who were not allocated a child age “0” or age 

“1”.  Age rounding is likely the main source for this drop. 

 

 Children Not Residing With Their Mothers 

  

Fertility estimates based from the own child program depend on its ability to 

match every child to its mother.  Clearly, this is impossible because some children do not 

reside with their mothers.  This is not an issue for the Vital Statistics because every birth 

is recorded along with the mother’s information.  Therefore, our fertility estimates based 
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from the own child program will inherently be lower than those reported by Vital 

Statistics.  To produce more comparable fertility estimates to those published by the Vital 

Statistics, we filter all children age “0” who were not matched into the numerators of 

women with the same racial/ethnic criteria.  Results for this adjustment are reported in 

the fourth column of Tables 2a and 2b.  By comparing this adjustment to the prior 

estimate (in the third column of Tables 2a and 2b) we find the adjustment to be minimal 

for “all women” as the TFR only increased a 1/6 of a child.  Therefore, this adjustment 

makes little difference overall.  However, the impact of this adjustment greatly varies 

across groups.  For example, in the case of non-Hispanic white women, the adjustment of 

filtering unmatched kids into the numerator only raises their TFR by 1/11 of a child.  

Similarly the adjustment only raises the TFR for Asians and Pacific Islanders by roughly 

a 1/10 of a child.  On the other hand, this adjustment raises the TFR’s for non-Hispanic 

black and Hispanic women by roughly a 1/3 of a child.  Clearly, the proportion of 

children matched for these latter groups is significantly less than those of the former 

groups.  In sum, children of non-Hispanic black and Hispanic women either have higher 

rates of living without their mothers or they are more likely to reside in complex 

household structures, which in turn increase relationship coding errors, thereby leading 

them not to be matched. 

Tables 5a and 5b further illustrate the variation in allocation rates across different 

categories of women.  Using C2SS data, the logistic regression models presented here 

predict the likelihood of a women reporting a birth in the previous year, but not allocated 

a child age 0 (Table 5a) or age 0 and 1 (Table 5b).  In essence, these results show the 

characteristics of women for whom we would like to allocate a child but could not due to 
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factors including non-co-residence, ambiguous family relationships, or infant mortality.  

The relationship between age and matching mistakes takes on a curvilinear pattern with 

failure to allocate an infant child despite reporting a birth in the last year occurring most 

likely for women in their twenties.  Consistent with the comparisons discussed above, the 

results also indicate that Hispanic, non-Hispanic black, and Asian women to be 

significantly more likely to have unmatched births in the prior year (see Model 2, Table 

5a).  For Asian women the source of this difference appears to be implicated with their 

nativity (see Model 3, Table 5a).  Foreign-born women overall are more likely to be 

under-allocated.  While there is a strong education effect with higher educated women 

more likely to have a birth in the prior year successfully allocated (see Model 4, Table 

5a), the initial effect for lower educated women appears to be more a function of racial 

and ethnic background (see Model 5, Table 5a). The results in Table 5b modify the 

dependent variable such that women who were allocated a child aged 0 or 1 are 

considered successful matches.  In effect, this modification allows for age rounding of 

recent births.  These results are entirely consistent with those shown in the previous table 

and if anything the results show even sharper contrasts between the racial groups. These 

sharper contrasts are likely attributable to higher rates of children not residing with their 

mothers and from higher rates of complex family structures (which leads to greater 

ambiguity in relationship matching).  One potential value of the results in this table 

involves their potential for adjusting the own-children measures by a factor 

commensurate with the coefficients estimated by the models.  This type of adjustment 

could be applied to the PUMS estimates.  
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Infant Mortality 

 

Vital Statistics records every live birth to every woman regardless of infant 

survival.  However, children who die in their first year may not be enumerated in the 

Census.  Therefore, own child fertility estimates will inherently be lower than Vital 

Statistics rates due to infant mortality.  In order to produce comparable estimates to those 

reported by the Vital Statistics, we make an adjustment for infant mortality using Vital 

Statistics published infant mortality rates (Mathews et al, 2002).  Results are reported in 

the last column of Tables 2a and 2b.  Clearly, infant mortality does not play a major role 

in biasing our estimates as rates only increase slightly from the previous figure, which 

adjusts for unmatched children. 

By making adjustments for children who do not reside with their mothers and 

infant mortality we produce estimates that are in theory more comparable to the Vital 

Statistics rates.  After implementing these adjustments the ending fertility estimates using 

PUMS data are quite comparable to Vital Statistics for all women and the five sub-groups 

of women listed in Tables 2a and 2b.   

 

Numerators and Denominators 

 

Another source of discrepancy between fertility estimates based from the own 

child program and the Vital Statistics would be the differences in numerators and 

denominators between both data sources.  Table 3 shows the numerators and 

denominators of PUMS and Vital Statistics (Ventura et al., 2003) for all women and 

various sub-groups of women.  Overall, PUMS denominators are more comparable to 

Vital Statistics than PUMS numerators.  When considering denominators, coverage for 
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all women, non-Hispanic white, and Hispanic women is very good as the ratio of PUMS 

to Vital Statistics ranges from 0.961 to 0.994.  Although coverage for non-Hispanic Black 

women is good (0.935), coverage is poor for Asian and Pacific Islander women (0.89).  

Furthermore, there are major discrepancies between PUMS numerators and those 

reported by the Vital Statistics.  Although coverage for non-Hispanic white infants is 

somewhat good (0.918), it is particularly poor for non-Hispanic black, Asian and Pacific 

Islander, and Hispanic infants all with coverage ranging in the 0.70’s.  Much of the 

reason for the large discrepancy in numerators between both data sources is due to PUMS 

numerators including only children who were matched to a plausible mother.  Therefore, 

not all kids age 0 are included in the figures for the numerator and there is no adjustment 

for infant mortality.   

Furthermore, some of the discrepancies in coverage are due to differences in 

questions on race between both data sources.  Vital Statistics numerators allow mothers 

to report one of four major racial groups only (white, black, Asian and Pacific Islander, 

Native American and Alaskan Native), while Census classification allows reporting of 

the same four major racial groups along with “some other race” and “two or more race” 

categories.  These differences in racial classification suggest that our numerators would 

inherently be smaller than those of the Vital Statistics.  Differences in denominators 

between both data sources also reflect these same differences in racial classification.  An 

important question that arises is:  do differences in racial classification between both data 

sources explain differing fertility estimates between the PUMS and Vital Statistics?  To 

answer this important question we compute fertility rates for “some other race” and “two 

or more race” groups separately and by Hispanic ethnicity (see Tables 4a and 4b).  
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Results show little difference between non-Hispanics reporting “some other race” or “two 

or more race” categories and the fertility estimates for non-Hispanic groups in Tables 2a 

and 2b.  Therefore, if we were to filter non-Hispanic women of “some other race” and 

“two or more race” categories into one of the four major non-Hispanic racial categories 

(non-Hispanic white, non-Hispanic black, Asian and Pacific Islander, and Native 

American and Alaskan Native) reported in Table 2, such a procedure would have very 

little impact on altering our fertility estimates.  In sum, we find that the difference in 

racial classification between both data sources counts little toward explaining differences 

in fertility estimates between the two data sources.   

 

Fertility of Hispanic Sub-Groups 

 

Vital Statistics does not produce fertility estimates for many important sub-groups 

of women such as various national origin groups of women or foreign-born women.  

However, in the case of Hispanic women, separate fertility rates are published for women 

of Mexican, Cuban, and Puerto Rican backgrounds as well as a residual “other Hispanic” 

category.  Since we are interested in evaluating the reliability of the own-child program 

for numerically smaller categories of women we compare fertility estimates based from 

the own-child program to rates reported by the Vital Statistics.  Comparisons for Hispanic 

women overall and women in the four Hispanic subgroups are shown in Tables 6a and 

6b.  Overall, for Hispanic women, the PUMS TFR estimates are about one-third of a 

child lower than the 1999 Vital Statistics figure.  Most of this discrepancy is attributable 

to the own-child underestimation of Mexican and “other-Hispanic” fertility.  The own-

child estimates for Puerto Rican women are quite comparable to the Vital Statistics and 
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are actually higher for the Cuban women.  When we return unmatched children to the 

numerators for all Hispanic women and for the various Hispanic subgroups, the PUMS 

estimates closely correspond to the Vital Statistics reports.  Thus, lower values of the 

own-child estimates are more a function of our inability to match all children with a 

mother, than the absence of Hispanic children from the household records collected by 

the Census Bureau.  Of course some of the unmatched children we move to the PUMS 

numerators may in fact be the offspring of non-Hispanic women and Hispanic fathers.  

This might for example account for the relatively high own-child estimate of Cuban 

fertility.  In effect we must impute the mother’s ethnicity from that reported for the child, 

when we adjust for unallocated kids.  Comparisons of GFR’s are shown in Table 6b.  

These results are largely consistent with those discussed for the TFR’s with the exception 

that the unadjusted own-child estimate for Puerto Rican women exceeds the reported 

Vital Statistics GFR for these women.  

 

Modeling Fertility Outcomes Using the Own-Child Measures 

 

The value of the own-children measures extends beyond the provision of 

reasonable estimates of aggregate fertility levels for subgroup comparisons.  These 

aggregate measures have individual-level counterparts, which can then be used to model 

fertility behavior at the individual or household level. (See for example, Rindfuss and 

Sweet, 1977; Bean and Swicegood 1985.)  By applying the own-children technique to the 

PUMS 5% samples, we can potentially model fertility with a richer set of covariates for 

smaller population groups, for example, Mexican origin women in Iowa.  This type of 

investigation would not be feasible on a national level with any existing vital statistics 
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data or fertility survey data source of which we are aware.  In this final analytical section, 

we examine the reliability of individual level models of current fertility using the own-

child measure as the dependent variable.  The comparisons in this instance are logistic 

regression models estimated with the C2SS data and the PUMS.  The dependent variable 

in the case of the C2SS is whether or not the woman had a birth in the last year, a direct 

fertility measure.   

The results of these comparisons are shown in Table 7.  The models are not 

designed to test any particular theory.  We use them to assess the reliability of the own-

child measures in terms of the similarity of patterns of coefficients for basic socio-

demographic variables when compared to models estimated with the direct question on 

recent fertility in the C2SS.  We present only two models for illustrative purposes.  The 

first includes age and race/ethnicity as predictor variables.  The second adds education 

and a dummy variable for nativity.  There is a strong correspondence between the PUMS 

and C2SS results regarding the logistic coefficients for age.  The most obvious exception 

is the case of 30-34 year old women where the PUMS coefficient is -.103 while the C2SS 

coefficient is only -.036 (see model 2, Table 7).  When we examine the coefficients for 

race and ethnicity the results are somewhat less similar across data sources.   Relative to 

the C2SS non-Hispanic black fertility appears to be underestimated in the PUMS.  It is 

important to note here, the while the sign for these coefficients in the PUMS models is 

negative that the actual magnitude of the effect is trivial.  As we would expect given the 

aggregate comparison discussed earlier in the paper, the “effects” for Asian, Hispanic and 

other variables are underestimated with the own-child measure when the C2SS models 

are the point of reference.  In the case of Hispanics and “Others”, the gap between the 
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two models is fairly substantial.  Nevertheless, both models do capture the substantially 

higher fertility of this group.  Differences between foreign-born and native-born women 

are also indicated in both data sets, with the estimated differential being higher in the case 

of the C2SS model.  Estimated effects of education s are quite minor in both data sources.  

The differences that we report between the models for the PUMS own-child 

measure and the C2SS direct question are largely expected.  Hispanics, non-Hispanic 

blacks, and the foreign born all have more complex household structures and are more 

likely to have children living with non-relatives.  Thus they are social groups for whom 

the own-child methodology is less likely to match children with their mothers.  This leads 

to an underestimate of the group differentials when the comparison group is non-Hispanic 

whites.  Differential age reporting across groups could exacerbate that tendency.  Still 

however, there is much congruence between the sets of models, and major differentials 

are captured in the own-child models.  

 

Conclusion 

 

The primary objective of the research that we have presented is to implement and 

evaluate an own-children methodology of fertility estimation for the 2000 PUMS data.  

The value of this exercise resides largely in the fact that these data are the best possible 

source for national level analysis of fertility behavior for relatively small subpopulations. 

No longer does the Census or the CPS collect direct information on fertility. While the 

SIPP, NSFG, and American Community Surveys may partially address the data 

requirements for the analysis of American childbearing, only the PUMS contains the 

sample sizes necessary for fine-grained analyses and spatial comparison.   
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However, the PUMS data can serve us well only if we are able to construct 

reliable fertility measures from the variables that are collected by the Census.  Here we 

have detailed an allocation schema using data on age, relationships to household head, 

marital status, subfamily codes, and record location within the household.  In the first 

instance our approach is a conservative one.  We have tried to ensure that the allocation 

of children to mothers is accurate rather than to maximize the proportion of children 

allocated.  Relative to prior Censuses, the C2SS, and prior CPS’s, our matching scheme 

benefits from the more detailed relationship codes implemented in the 2000 Census.  

After the implementation of the own-children methodology, we have gauged the 

reliability or the own-children technique by comparing the own-child estimates with 

external standards, primarily the Vital Statistics and the C2SS reports on births in the 

prior year.  We know that the allocation schema is working well overall, to the extent that 

a high proportion of all children who are in households with a plausible mother are 

matched.  When we compare aggregate own-child estimates from the PUMS with Vital 

Statistics reports not surprisingly, we find that aggregate estimates by race/ethnicity are 

quite good for some groups and less so for others.  In particular, the rates for Hispanics 

appear to be considerable underestimated by the own-child measure.  Subsequently we 

pinpoint the source of the discrepancies by considering the impact of age rounding, non-

co-residence of mother and child, infant mortality, and count differences in numerators 

and denominators for the rates across data sources.  To the extent that we are able to 

make adjustments for these differences, we produce estimates for all larger groups that 

are very comparable to the Vital Statistics figures.  A similar conclusion holds for the 

smaller Hispanic sub-groups that we investigate later in the paper. In further analyses, we 
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used the C2SS data to directly model the discrepancy between own-child estimates and 

births in the last year.  These results quantify in a more precise way the extent of 

differential error that may be introduced in the construction of own children measures. 

One avenue for further research involves using those results to produce a hot deck 

procedure for allocating children to individual mothers in cases where we were not able 

to match them with our basic schema.  

In a final set of analyses, we address the question of the reliability of the own 

child measure for estimating individual level models of fertility.  We compare models 

estimated from C2SS data with those from the PUMS using a basic set of socio-

demographic covariates of fertility.  These results reaffirm to some extent group 

differentials that we observed in the earlier analyses, but they also show that the own-

child models can capture differentials that are the result of real behavior differences as 

opposed to differential measurement error across groups.  In some ways this outcome is 

as good as we can hope for.  We know that differences in living arrangements and other 

factors will produce inconsistencies between own-child and direct measures across 

groups.  These sources of error cannot be totally abated by adjustments at the individual 

level even with very strong data requirements and assumptions.  The extent of 

measurement error in the own-child measure that can be tolerated is an important 

question that must be addressed in the context of specific substantive concerns of the 

researcher and weighed against alternatives.  In our view, the own child technique can 

provide sufficiently reliable estimates as to afford greater insights into contemporary 

American fertility regime than might otherwise be possible.  Given the increasing 

diversity of the country it is important to gauge fertility levels for many different social 
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categories of women such as immigrants, multiracial persons etc.  The own child 

technique when applied to our largest, most comprehensive data source (PUMS) offers 

such an opportunity.  
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Table 1: Number of Children Under Age 18:  

2000 U.S. Census Public Use Microdata Sample, 5 percent sample
1
 

 

 Number of children under age 18 

 Targeted children All Children 

Children who are matched with their 

mothers  

3,240,357  

91.75% 

3,240,357  

89.35% 

Children who are not matched with 

their mothers 

291,251 

8.25% 

291,251 

8.03% 

Adopted children 
– 79,689 

2.20% 

Foster Children 
– 15,429 

0.43% 

Total 3,531,608 3,626,726 

Source: 2000 U. S. Census Public Use Microdata Sample, 5-percent sample (U. S. 

Bureau of Census 2002) 

                                                 
1
 These figures exclude all people under age 18 who are living in group quarters, householders, spouses of 

householders, subfamily reference people, and spouses of subfamily reference people (this is done to allow 

an unbiased comparison to the published CPS figures reported in Appendix C).   
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Table 5a:  Logistic Regression Results Predicting Women Who Reported a Birth in 

Last Year But Who Were Not Allocated a Child Age 0: Women Ages 15-44 (C2SS) 

 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Age      

15-19 -0.706** -0.712** -0.692** -1.061** -0.918** 

20-24
b
       — — — — — 

25-29 -0.068 -0.076 -0.095 -0.031 -0.065 

30-34 -0.135 -0.119 -0.141 -0.112 -0.125 

35-39 -0.766** -0.733** -0.754** -0.756** -0.748** 

40-44 -1.402** -1.347** -1.365** -1.395** -1.366** 

      

Race and Ethnicity      

Non-Hispanic White
b
        —       —        — 

Non-Hispanic Black  0.602** 0.578**  0.531** 

Non-Hispanic Asian  0.400** 0.104  0.175 

Hispanic  0.807**  0.612**  0.514** 

All Others  0.633**  0.605**  0.579** 

      

Nativity      

   Foreign-born   0.399**  0.340** 

   Native-born
b
         —        — 

      

Education      

0-8
th
 grade    0.510** 0.179 

Less than high school    0.211** 0.076 

High school
b
    — — 

  Some college    -0.407** -0.375** 

   College graduates    -0.438** -0.367** 

      

Sample size    78,608   78,608    78,608    78,608     78,608 

Model chi-square   300.4**   495.8**    527.5**    429.5**     594.2** 

Source: Census 2000 Supplementary Survey (C2SS) 

Note:    
b
 Reference category.  * p< .05,  ** p< .01 
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Table 5b:  Logistic Regression Results Predicting Women Who Reported a Birth in 

Last Year But Who Were Not Allocated a Child Age 0 or Age 1: Women Ages 15-44 

(C2SS) 

 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Age      

15-19 -0.225* -0.233* -0.214 -0.726** -0.560** 

20-24
b
       — — — — — 

25-29 -0.240* -0.251* -0.269* -0.160 -0.199 

30-34 -0.249* -0.229* -0.250* -0.191 -0.202 

35-39 -0.607** -0.562** -0.583** -0.572** -0.554** 

40-44 -0.844** -0.771** -0.787** -0.816** -0.768** 

      

Race and Ethnicity      

Non-Hispanic White
b
        —       —        — 

Non-Hispanic Black  0.871** 0.851**  0.766** 

Non-Hispanic Asian  0.379* 0.126  0.252 

   Hispanic   1.028**  0.865**  0.711** 

All Others  0.607**  0.583**  0.534** 

      

Nativity      

   Foreign-born   0.346**  0.258* 

   Native-born
b
         —        — 

      

Education      

0-8
th
 grade    0.580** 0.227 

Less than high school    0.302** 0.145 

High school
b
    — — 

  Some college    -0.576** -0.537** 

   College graduates    -0.823** -0.720** 

      

Sample size    78,608   78,608    78,608    78,608     78,608 

Model chi-square   63.1**   253.2**    266.4**    213.7**     351.4** 

Source: Census 2000 Supplementary Survey (C2SS) 

Note:    
b
 Reference category.  * p< .05,  ** p< .01 
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Table 7:  Logistic Regression Results Predicting Women Who Were  

Allocated a Child Age 0: Women Ages 15-44 (2000 PUMS; C2SS) 

 

 PUMS C2SS 

 

 Model 1 Model 2 Model 1 Model 2 

Age     

15-19 -1.196** -1.196** -1.212** -1.281** 

20-24
b
 — — — — 

25-29  0.145**  0.110**  0.104*  0.078 

30-34 -0.064** -0.103** -0.004 -0.036 

35-39 -0.846** -0.879** -0.877** -0.907** 

40-44 -2.305** -2.339** -2.000** -2.026** 

     

Race and Ethnicity     

Non-Hispanic White
b
       —       —       —       — 

Non-Hispanic Black -0.030** -0.020*  0.113* 0.097* 

Non-Hispanic Asian -0.094** -0.256**   0.047 -0.142 

Hispanic 0.239** 0.163** 0.389** 0.252** 

All Others 0.038* 0.021 0.223* 0.209* 

     

Nativity     

   Foreign-born  0.173**  0.238** 

   Native-born
b
        —        — 

     

Education     

0-8
th
 grade  -0.009  0.008 

Less than high school  -0.013  0.014 

High school
b
  —  — 

  Some college  -0.107**  -0.204** 

   College graduates   0.135**   0.022 

     

Sample size    2,934,741   2,934,741   78,608    78,608 

Model chi-square   55281.6**   56914.9**   1753.4**   1820.4** 

Source: 2000 5% PUMS; Census 2000 Supplementary Survey 

Note:    
b
 Reference category.  * p< .05,  ** p< .01 
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APPENDIX A:  Matching Criteria for 2000 5% PUMS 

 

Group  Child Group Mother Group 1 Mother Group 2 

     1 Parent-child subfamily 

Subfamily 1 

Parent in subfamily 1  

     1.2  Parent-child subfamily 

Subfamily 2 
Parent in subfamily 2  

     1.3 Parent-child subfamily 

Subfamily 3 
Parent in subfamily 3  

     2 Natural Born Son/Daughter Householder 

Wife
1
 

Unmarried Partner
2
 

 

     3 Stepkid Wife 

Unmarried Partner
2
 

 

     4 Nephew/Niece Sister 

Sister-In-Law 
 

     5 Householder 

Brother/Sister 

Parent  

     7 Husband/Wife 

Brother/Sister-In-Law 

Parent-In-Law  

     8 Grandchild Natural daughter 

Adopted daughter 

Stepdaughter 

Daughter-In-Law 

 

     9 Father/Mother Grandparent  

    10 Cousin Aunt  

    11 Roomer/Boarder Roomer/Boarder  

    12 Housemate/Roommate Housemate/Roommate  

    13 Other Non-Relative Other Non-Relative Unmarried Partner 
1
 Only included when there is no female householder. 

2
 Only included when there is no female Householder or Wife of householder. 

      Women with the relationship codes in the highlighted boxes are included in the analysis only when 

there are no women in the HH with the same relationship codes as those in the boxes to the left of the 

highlighted boxes.  

 

In cases where a child is matched to more than one mother the following occurs: 

 

(1) If a child is matched to both a ever married female(s) (married, separated, 

divorced, or widowed) and a never married female(s), the allocation to the never 

married female(s) will be released while the allocation to the ever married 

female(s) will remain intact. 

(2) If a child is still matched to more than one mother (e.j. two or more females are 

ever married or  two or more females are never married) then we match the child 

to the female closest to the child in the list of individuals in the household. 
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APPENDIX B:  Matching Criteria for 2000 Census Supplementary Survey 
 

 

Group  Child Group Mother Group 1 Mother Group 2 

     1 Parent-child subfamily 

Subfamily 1 

Parent in subfamily 1  

     1.2  Parent-child subfamily 

Subfamily 2 
Parent in subfamily 2  

     1.3 Parent-child subfamily 

Subfamily 3 
Parent in subfamily 3  

     2 Son/Daughter Householder 

Wife
1
 

Unmarried Partner
2
 

Other Non-Relative
3
 

 

     3 Other Relative  

Other Relative 

Wife 

Brother/Sister 

Grandchild 

Unmarried Partner 

     4 Householder 

Brother/Sister 

Father/Mother  

     5 Other Non-Relative Other Non-Relative Housemate 

Roommate 

Unmarried Partner 

     6 Grandchild Son/Daughter 

In-law 
Other Relative 

Other Non-Relative 

     7 Husband/Wife 

In-law 

In-law  

     8 Roomer/Boarder Roomer/Boarder  

     9 Housemate/Roommate Housemate/Roommate  
1
 Only included when there is no female householder. 

2
 Only included when there is no female Householder or Wife of householder. 

3
 Only included when there is no female Householder, Wife of householder, or Unmarried partner of 

householder. 

      Women with the relationship codes in the highlighted boxes are included in the analysis only when 

there are no women in the HH with the same relationship codes as those in the boxes to the left of the 

highlighted boxes.  

 

In cases where a child is matched to more than one mother the following occurs: 

 

(1) If a child is matched to both an ever married female(s) (married, separated, 

divorced, or widowed) and a never married female(s), the allocation to the never 

married female(s) will be released while the allocation to the ever married 

female(s) will remain intact. 

(2) If a child is still matched to more than one mother (e.j. two or more females are 

ever married or two or more females are never married) then we match the child 

to the female closest to the child in the list of individuals in the household. 
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APPENDIX F:  Percentage of Targeted Kids Matched by Survey 

 

 Age 0 Age 1 Age 2 

C2SS 94.92 95.10 94.50 

PUMS 93.61 93.71 93.25 

 

 

 

 

 

APPENDIX G:  Percentage Change in the Number of Women Who Reported a Birth In 

the Last Year But Who Were Not Allocated a Child, C2SS 

 

 

 Percent Reporting Birth in 

Last Year, But Not Allocated 

a Child Age 0 

Percent Reporting Birth in 

Last Year, But Not Allocated 

a Child Age 0 or 1 

All Women 2.15 1.16 

Non-Hispanic White 1.68 0.83 

Non-Hispanic Black 3.09 2.00 

Asian or Pacific Islander 2.61 1.24 

Hispanic 3.96 2.40 

Mexican-Origin 4.23 2.57 

 

 

 

APPENDIX H:  Comparison of Vital Statistics to Birth in Last Year Estimates, TFR15-44  

(C2SS) 

 

 2000 Vital Stats 1999 Vital Stats C2SS – Birth  

Last Year 

Non-Hispanic White 1.866 1.839 1.973 

Non-Hispanic Black 2.179 2.134 2.257 

Asian Along or P.I. 1.892 1.755 1.968 

Hispanic 2.730 2.649 2.823 

Mexican-Origin 2.907 2.823 3.022 
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