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Abstract:   

We have presented in the database (in Excel file format) as part of the ProFamy 
package the race-sex-age-specific o/e rates of marital/union status transitions and race-
age-parity-marital status-specific fertility o/e rates in the 1990s, based on a large data set 
which pools several relevant variables (age, sex, race, events history information on 
dates of marital/union status changes and births) from the national surveys of CPS (1990, 
1995), SIPP (1996), NSFH (1992-94), and NSFG (1995). The total sample size of this 
pooled surveys data set is 191,525 individuals (37,731 men and 153,794 women). We 
also present in the database the race-sex-age-specific net rates of leaving the parental 
home estimated based on 1990 and 2000 censuses data. 

 The Total Fertility Rates and age-specific fertility frequencies for all marital 
statuses, all parities and all races combined in the 1990s based on the pooled data set are 
remarkably close to the corresponding estimates based on the vital statistics. The life 
table summary measures of marital status transitions for all races combined based on 
pooled surveys data in 1990-96 and those corresponding estimates by Schoen and 
Standish (2001) using their upward adjusted age-specific marriage and divorce rates 
based on vital statistics are pretty consistent. Furthermore, we have made appropriate 
adjustments for the pooled survey estimates of the detailed o/e rates of marital/union 
status transitions to be consistent with the aggregate estimates (without race and 
cohabitation classifications) based on the vital statistics. We are, therefore, confident 
that the race-age-parity-marital status-specific o/e rates of fertility and the race-sex-
age-specific o/e rates of marital/union status transitions in 1990-96 based on the 
pooled surveys data may be used as the standard schedules for U.S. household 
projections at national, state and small areas levels. For household projection at state 
and small areas levels, we recommend to use the weighted average of the national 
race-sex-age-specific standard schedules with proportions of White & non-Hispanic, 
Black & non-Hispanic, Hispanic, Asian & Others non-Hispanic populations in the 
state or small area as weights. 
 

                                                           
1 This report is part of the outcome of the ongoing research project on demographic 
tool and database for household forecasting supported by a NIA/NIH SBIR Phase I 
grant. We also thank Population Division of U.S. Census Bureau, NICHD (grant 5 
R01 HD41042-03), NIA (grant 1R03AG18647-1A1), Center for Demographic 
Studies of Duke University, Max Planck Institute for Demographic Research, and 
Sabre System Inc. for supporting the prior related applied and basic scientific research 
in the past several years. 
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1. INTRODUCTION 
 

     As discussed in Zeng, Land, Wang, and Gu (2003), we need one set of the age-sex-
specific standard schedules of demographic rates for household projection. Ideally, the 
standard schedules should be based on recent data from the population under study. They 
can, however, be taken from another population that has similar age patterns of the 
demographic rates as compared to the study population (especially for state and small 
areas) if the needed data are not available. For example, if age-sex-specific schedules of 
o/e rates of marital/union status transitions in the state of North Carolina (NC) are not 
available, one may use the weighted average of the national race-sex-age-specific 
standard schedules with proportions of White & non-Hispanic, Black & non-Hispanic, 
Hispanic, Asian & Others non-Hispanic populations in NC as weights. One also uses 
NC’s future years’ anticipated standardized general rates of marriage/union formation 
and dissolution as summary measures. This will enable one to reasonably project 
households in the future years in NC, because one believes that the general age pattern of 
the race-specific demographic processes in NC is similar to those at national level and 
the differences in the demographic rates between state and national levels are mainly due 
to differences in race compositions. This approach is similar to the practice of jointly 
employing the regional model life tables as model schedules and projected life 
expectancy at birth as anticipated mortality level (summary measure) to project age/sex 
distributions in the future years in population projection.  
 

The estimates presented in this report aim to provide a database of race-sex-age-
specific standard schedules for household projections at national and state levels in the 
United States. The standard schedules include: (1) Race-age-sex-specific 
occurrence/exposure (o/e) rates of marital/union status transitions; (2) Race-age-parity-
specific o/e rates of marital and non-marital fertility; (3) Race-sex-age-specific net rates 
of leaving the parental home. The next section presents the data resources. Subsequent 
sections describe the estimation procedures based on the available data and present a 
comparison between our estimates based on the pooled data set of CPS, SIPP, NSFH, 
and NSFG with some compatible estimates based mainly on vital statistics.   

 
2．DATA SOURCE 

 
2.1 Why We Merge Data Sets From CPS, SIPP, NSFH, and NSFG Surveys 

   To estimate the standard schedules of race-age-sex specific o/e rates of 
marital/union status transitions and race-age-parity-specific marital and non-marital 
fertility o/e rates in the 1990s, we have pooled the fertility and marital/union status 
changes data from 

(a) Current Population Surveys (CPS) conducted in 1990, 1995;  
(b) Survey on Income and Program participation (SIPP) conducted in 1996; 
(c) National Survey on Family Growth (NSFG) conducted in 1995; 
(d) National Survey on Family Households (NSFH) conducted in 1992-1994.  
 All of the raw data of CPS, SIPP, NSFH, and NSFG were downloaded from the web 

site of the Inter-university Consortium for Political and Social Research (ICPSR). We 
pool the CPS, SIPP, NSFH, and NSFG data based mainly on the following 
considerations.  
 
       First, there is no inconsistency problem of measurement issues in the four surveys 
concerning the variables of marital status transition and fertility we need for this study. 
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The CPS, SIPP, NSFG, and NSFH surveys have different focuses, but the concepts and 
definitions of age, sex, race, marital status, parity, dates of births and marital status 
changes, which are the only data we need for estimating the demographic standard 
schedules, are the same. So, there is no problem of inconsistency of measurement issues 
when we pool the needed data from these four large surveys. In addition, a series of 
studies support the claim that these surveys produce comparable estimates of 
demographic rates (e.g., Swicegood, Morgan and Rindfuss 1984).  
 
       Second, we wish to minimize the problems of too small sub-sample sizes for 
minority race groups. For household projection without race classification, one large 
sample data set is enough, as we did in our previous pilot research. When the race-sex-
age-status-specific o/e rates are requested in household projection or kinship simulation 
or life table analysis for different race groups, the sub-sample sizes for the minority 
groups are too small if we use only one survey data set. The vital statistics have no 
problem in sub-sample sizes, but record the number of events without adequate 
information of the risk population classified by race as the denominators, and thus cannot 
be used for estimating the age-status-specific o/e rates. We, therefore, have to merge 
different survey data sets with marriage and fertility histories information.  

 
2.2  Summary Information of the Pooled Data Set of CPS, SIPP, NSFH, and NSFG  

Table 1 shows the dates of the surveys conducted; number of males and females 
interviewed and their ages; extent of availability of marital, fertility, and cohabiting 
histories for each survey and pooled data set. Data on dates of five births at most were 
collected in CPS and SIPP. The underestimate caused by CPS and SIPP is not 
significant, however, since only about 5% of the women gave more than five births. A 
fairly close match of the estimates of total fertility rates and age-specific fertility 
frequencies between our pooled data set and the vital statistics (to be presented later) 
confirms this expectation. Marital records are good enough to estimate the demographic 
rates, although the surveys collected marriage histories information on the most recent 
and 1st, 2nd, and at most up to the 3rd marriages only. This is because the number of 
women with more than 3 marriages is very small. For example, the number of persons 
who had more than three marriages is only 465, constituting 0.67% of all applicable 
interviewees, in SIPP96. Cohabiting history information is not available in CPS and 
SIPP, but is rather good in NSFG95 and NSFH. There are, in total, 37,731 men and 
153,794 women composing the pooled sample.  
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Table 1. Basic measures for data sets of CPS, SIPP, NSFH, NSFG conducted in the 1990s, and 

the pooled data 

SURVEY CPS90 CPS95 SIPP96 NSFH NSFG95 Pooled data set

Year Survey conducted  1990 1995 1996 1992-94 1995  

# of male interviewees 
# of female interviewees 

--- 
50,520 

--- 
47,410 

32,502 
37,238 

5,229 
7,779 

--- 
10,847 

 37,731 
153,794 

Age range of male/female 
interviewees  

15-65 15-65 15-88  16-94 15-45 15-94 

Marital history 1st, 2nd, 
and last  

1st to 3rd, 
and last 

1st, 2nd, 
and last  

1st to 5th, 
and last  

1st to 4th, 
and last 

1st to 5th, and 
last  

Fertility history 1st  to 4th 
, and last  

1st  to 4th 
, and last  

1st and 
last 

ALL ALL ALL 

Cohabiting history Not-
available 

Not-
available 

Not-
available 

Available Available  

 
 
 

3. MEASUREMENTS 
 
         The age-specific o/e rate of marital/union status transitions estimated based on CPS, 
SIPP, NSFH, and NSFG data and presented in the database (in Excel file format) in the 
ProFamy package is defined as  
 mij(x) = Mij(x) / Li(x)      
where mij(x) is the age-specific o/e rate of transition from marital status i to marital status j; 
Mij(x) is the number of events of transition from marital status i to marital status j that 
occurred in the age interval (x, x+n); Li(x) is person-years lived in marital status i (i.e., at 
risk of transition from marital status i to marital status j) in the age interval (x, x+n). 
 
        The age-parity specific o/e rate of marital and non-marital fertility estimated based on 
CPS, SIPP, NSFH, and NSFG data and presented in the database (in Excel file format) in 
the ProFamy package is defined as 
 b(p,x,m) = B(p,x,m) / W(p-1,x,m)      
where b(p,x,m) is the age-specific o/e rate of birth of order p of women with marital status 
m; B(p,x,m) is the number of births of order p occurred to women aged x to x+n with 
marital status m; W(p-1,x,m) is the person-years lived in parity p-1 and marital status m 
(i.e., at risk of giving the pth birth in marital status m) in the age interval (x, x+n).  

 
         The net rate of leaving the parental home estimated based on the censuses data and 
presented in the database (in Excel file format) in the ProFamy package is defined as the 
difference between the leaving home and returning home rates at the same age. 
 
4. ESTIMATION PROCEDURES 

 
         CPS, SIPP, NSFH, and NSFG all collected detailed information about first marriage, 
divorce, remarriage, and birth-order-specific marital and non-marital fertility. Thus, we 
have no problems in estimating the race-age-specific o/e rates of first marriage, divorce, 
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remarriage by widows/widowers and divorcees, as well as race-age-parity specific o/e rates 
of fertility for married, single, widowed and divorced women. These are the majority of the 
demographic estimates presented in this report. Cohabitation information was collected in 
NSFG and NSFH only, however. In CPS and CIPP, the status of those who were not 
married but were cohabiting was mixed with the status of single, widowed, or divorced. We 
adopted the procedures to fully use the available information concerning cohabitation from 
NSFH and NSFG, while being consistent with the data on marital status transitions, marital 
and non-marital fertility derived from all data sets of CPS, SIPP, NSFH, and NSFG. For 
example, we estimated the race-sex-age-specific o/e rates of transitions from never-married 
& not cohabiting to married and from never-married & cohabiting to married based on the 
NSFH and NSFG data. We then adjust the estimates to meet the constraint that combination 
of these two kinds of first marriages at each age is equal to the age-specific o/e rate of first 
marriage disregarding cohabiting status derived from all data sets of NSFH, NSFG, CPS, 
and SIPP.   
 
       We conducted the estimates of the race-sex-age-status-specific o/e rates with the 
following race classifications: (1) White Non-Hispanic; (2) Black Non-Hispanic; (3) 
Hispanic; (4) Asian and Others Non-Hispanic; (5) All races combined. With our pooled 
data sets of CPS, SIPP, NSFH, and NSFG, sub-sample sizes of White & Non-Hispanic, 
Black & Non-Hispanic, and Hispanic are large enough to produce reliable estimates. We 
tried to estimate for Asian and Others Non-Hispanic, but the sub-sample size is not large 
enough to yield reliable age-specific o/e rates for this smallest minority group. The trial 
estimates show that the age patterns of marital status transition and marital and non-marital 
fertility of the Asian and Others Non-Hispanic are rather similar to those of the White Non-
Hispanic. We, therefore, combine Asian and Others Non-Hispanic with White Non-
Hispanic in addition to the series of the estimates for White Non-Hispanic only. We then 
use the combined age schedules of White/Asian/Others Non-Hispanic and the General 
Rates of Asian and Others Non-Hispanic to estimate the age-specific o/e rates for the Asian 
and Others Non-Hispanic. The General Rates of marital status transition and marital and 
non-marital fertility are defined as the total number of the event from age 15 to 49 divided 
by the total number of person-years lived at risk of the event from age 15 to 49. The 
estimation procedure is rather straightforward and need not be detailed here.   
 
         Based on the pooled survey data set for the period 1990-1996, we have generally 
(or mostly) reliable sex-age-specific estimates for one transition (from divorced & not-
cohabiting to married) up to age 84, three transitions (from never-married & not-
cohabiting to married, from widowed & not-cohabiting to married, from married to 
divorced & not-cohabiting) up to age 64, and the other transitions up to age 49. For each 
set of the sex-age-specific o/e rates of marital/union status transitions, we investigated 
and determined the best model up to age 49 or 64 or 84, and extrapolated the model to 
estimate the race-sex-age-specific o/e rates up to age 99. We fitted various models (such 
as exponential decay, polynomial, Gauss, and lognormal) to U.S. male and female o/e 
rates of marital/union status transitions, using the Least Square approach. We found that 
first order exponential decay, third order exponential decay, and fifth order polynomial 
models fit the rates well --the fitted and observed curves are mostly quite close to each 
other and the R2 are mostly greater than 0.90. 
    
         Note that the following estimates fluctuate a lot: (1) Female age-specific o/e rates 
of transitions from widowed & cohabiting to married, from widowed & cohabiting to 
widowed & not-cohabiting for the Hispanic and the Asian and Others Non-Hispanic; (2) 
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Male o/e rates of transitions from widowed & cohabiting to married, from widowed & 
cohabiting to widowed & not-cohabiting for all four races, and from divorced & 
cohabiting to married, from divorced & cohabiting to divorced & not-cohabiting for the 
Hispanic and the Asian and Others Non-Hispanic.  We, therefore, obtained the race-sex-
age-specific estimates at ages 50-99 listed in (1) and (2) through multiplying the sex-
age-specific schedules at ages 50-99 of all races combined by the ratio of the 
corresponding race-sex-specific general rates to the sex-specific general rate of all races 
combined. Such an approach is not ideal but can be considered a reasonable 
approximation and is the best we can do given the data constraints. 

 
         Using the age-specific proportion of living with parents, we estimated the race-age-
sex-specific net rates of leaving the parental home based on a method initially proposed 
by Coale (1984; 1985), Coale et al. (1985), and generalized by Stupp (1988). Please refer 
to Section 4.1 of the manuscript on ProFamy methods and applications (Zeng, Wang and 
Land, 2004) included as part of this package for more details.  
 
5. COMPARISONS WITH PUBLISHED RELEVANT ESTIMATES 
 
5.1. Fertility Rates 

There are no race-age-parity-marital status-specific fertility o/e rates and 
frequencies available from NCHS. We, therefore, can make comparisons only of Total 
Fertility Rates (TFR), age-specific fertility frequencies, and age-specific fertility o/e 
rates for married and unmarried women. Table 2 shows that the Total Fertility Rates for 
all marital statuses and all races combined in the 1990s estimated by us based on the 
pooled data set are remarkably close to the estimates based on the vital statistics. Figure 
1 depicts the comparison between our estimates of the age-specific fertility frequencies 
for all marital statuses and all races combined and those published by NCHS in the 
1990s. The curves are almost identical to each other.  
 
Table 2. Total fertility rates (Per 1000 women) by period and race and Hispanic 
origin: Comparisons between estimates based on pooled surveys data and vital 
statistics of NCHS 

Period 1990-96 
Race / Data source NCHS Pooled Surveys 
All races 2049.6 2023.0 
White, non-Hispanic 1807.6 1853.6 
Black, non-Hispanic 2411.6 2254.4 
Hispanic 3015.2 2754.9 
Others, non-Hispanic Not available 1907.5 

 Source:  NCHS, Ventura, S.J. et al., 2001. Birth: Final Data for 1999. National Vital Statistics Reports, Vol. 
49, No. 1, Table 4 
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Figure 1. Comparison of age-specific fertility frequencies between our estimates based on the pooled 

data of CPS/SIPP/NSFH/NSFG and the estimates by NCHS based on vital statistics, 1990-96 
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The White Non-Hispanic TFR based on the pooled surveys data were somewhat 
higher than the vital statistics based White TFR, while the Black Non-Hispanic TFR and 
Hispanic TFR based on the pooled data were considerably lower than those estimated 
from the vital statistics (Table 2). While the age-specific fertility rates for all marital 
statuses combined based on the pooled data set are remarkably close to those published 
by NCHS, the age-specific fertility rates for married and unmarried women based on the 
pooled survey data differ considerably from those based on the vital statistics.  

 
       The near identity of fertility rates without race and marital status specifications and 
the discrepancy in race and marital status specific fertility between estimates based on 
the pooled survey data and the vital statistics is consistent with what Morgan et al. (1999) 
found: serious problems exist in vital statistics estimates of race/ethnic differentials of 
fertility. Vital registration numerators are obtained from birth certificates, whose design 
may vary from state to state. The denominators are obtained from the census and 
population projections. The distributions of the population by marital status as of March 
of each year provided by the U.S. Census Bureau were adjusted to July population levels 
by the Division of Vital Statistics, NCHS (Ventura et al., 2001). The vital registration, the 
CPS survey and census forms do not ask questions in an identical manner. Thus, the race 
and marital status specific numerators and denominators used in computing the age-
specific fertility frequencies for married and unmarried women by race are not fully 
compatible (Morgan et al., 1999). The retrospective birth and marriage data obtained 
from CPS, SIPP, NSFH, and NSFG surveys do not have such inconsistency problems of 
numerators and denominators. 
 
      In the vital statistics (birth registration), births to married or unmarried women are 
identified by the question: “Did mother marry at birth, conception, or any time between 
(Ventura and Bachrach, 2000)?” The survey estimates of marital and non-marital fertility 
are generally based on marital status at time of birth. This is another cause of 
discrepancy in fertility rates for married and unmarried women.  
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       The remarkably close match between age-specific and Total Fertility Rates for all 
races and marital status combined based on pooled surveys data and those based on vital 
statistics have led us to believe that the fertility estimates based on the pooled surveys 
data are of generally good quality. At the same time, the pooled surveys data provide 
detailed estimates of race-age-parity-marital status specific fertility rates, which cannot 
be produced based on the vital statistics. 
 

 
5.2. Marital Status Transition Rates  
       To facilitate a meaningful comparison, let’s first briefly review how the age-specific 
marriage (including remarriage) and divorce rates based on vital statistics are estimated. 
In the vital statistics (NCHS), information about age at marriage is available only for the 
states that participate in the Marriage Registration Area (MRA). In 1989 and 1990, the 
MRA consisted of the District of Columbia and 42 States, and marriages in the MRA 
sample constituted 77 percent of the marriages registered in the United States in those 
years. In 1995, the MRA included 41 states and the District of Columbia. Age specific 
marriage counts are derived from a probability sample of marriage records from states 
participating in the MRA. The probability sample of marriages was selected by using 
five different sampling rates. For the District of Columbia and for each state in the MRA, 
1, 10, 20, 50, or 100 percent of the marriage records were included, so that the expected 
sample would contain at least 2,500 marriage records for each state. The denominators of 
the marriage rates for the NCHS estimates are based on the population estimates 
prepared by the U.S. Bureau of the Census (1993). 

 
   Information about the age of divorcing couples is available only for the states that 

participate in the Divorce Registration Area (DRA). The DRA has expanded from 28 
States in 1970 to 31 States and the District of Columbia in 1989, 1990, and 1995. About 
49 percent of divorces in the United States in 1989 and 1990 were granted in the DRA. 
Age specific divorce counts are derived from a probability sample of divorce records 
from states participating in the DRA. The probability sample of divorces was selected by 
using five different sampling rates. For the District of Columbia and for each state in the 
DRA, 1, 10, 20, 50, or 100 percent of the divorce records were included, so that the 
expected sample would contain at least 2,500 divorce records for each state. Population 
denominators for divorce rates are based on the married population estimates prepared 
by the U.S. Bureau of the Census (1993).  

 
        It was found that the general marriage rates derived from the MRA were lower than 
that of the entire United States. For example, the 1990 crude marriage rate for the MRA 
(8.7 per 1,000) was 11 percent lower than the U.S. crude marriage rate (9.8 per 1000). 
The general marriage rate for unmarried women 15 years of age and over in MRA (47.8 
per 1,000) was 12 percent lower than that in the U.S. as a whole (54.5 per 1000). The 
residents of the MRA constituted 86 percent of the U.S. population, while the marriages 
in the MRA constituted only 77 percent of U.S. marriages (Ventura, 1995). Similarly, 
general divorce rates derived from the DRA were lower than that of the entire United 
States.  
 
        Because the MRA-based marriage rates and DRA-based divorce rates were 
underestimated, Schoen and Standish (2001) first calculated the age-sex-specific 
marriage rates using the MRA data only. Using the known total number of U.S. 

 8



marriages and the total U.S. population by age, sex, and marital status in 1995, the male 
and female MRA-based age-specific marriage rates were proportionately inflated to 
yield the correct total number of marriages. Following the same approach used for 
adjusting the age-specific marriages rates, Schoen and Standish (2001) first calculated 
age-sex-specific divorce rates based on the DRA data only. Using the known total 
number of divorces and the U.S. population distribution by age, sex and marital status in 
1995, Schoen and Standish (2001) inflated the male and female DRA-based age-specific 
divorce rates proportionately to yield the correct total number of divorces. 

 
       The age-specific marriage and divorce rates based on the pooled surveys data on the 
retrospective history of marriages and marriage dissolution are generally higher than 
those based on the vital statistics without adjustment published by NCHS. It seems that 
the pooled surveys data do not have the same under-representation problems of the age-
specific marriage and divorce rates that exist in the MRA and DRA data. This is not 
surprising because the surveys are nationwide representative samples, so they do not 
have the problems inherent in the MRA and DRA, which do not cover all states of the 
United States. The vital statistics based marriage and divorce rates also have 
inconsistency problems for numerators and denominators. The pooled surveys data do 
not have such inconsistencies in numerators and denominators.  
 
      We further compare the summary measures of marital status life tables presented by 
Schoen and Standish (2001) based on their upward adjusted age-specific marriage and 
divorce rates to the corresponding estimates based on our pooled surveys data (see Table 
3). The life table summary measures of marital status transitions based on our pooled 
surveys data and those estimated by Schoen and Standish (2001) using their upward 
adjusted age-specific marriage and divorce rates based on vital statistics are pretty 
consistent in 1990-96. The percents of eventually ever marrying for females and males in 
the 1990s based on the pooled surveys data are very close to those estimated by Schoen 
and his colleagues. Percents of widowed persons’ remarrying based on the pooled 
surveys data are higher than those estimated by Schoen and his colleagues. The female 
percents of divorcees’ remarrying based on the pooled surveys data are lower than those 
of Schoen’s estimates. As compared with the estimates by Schoen and colleagues, the 
life table percents of marriages ending in divorce based on the pooled surveys data are 
lower by 1.2 and 5.2 percentage points for females and males, respectively.  

 
Table 3. Summary measures of period marital status life tables in the 1990s: comparisons 
between our estimates based on the pooled surveys data and Schoen’s estimates based on vital 
statistics  

 
 Female  Male 

Data set Schoen Surveys Schoen  Surveys 
Period 1995 1990-96  1995  1990-96 
Percentage ever marrying  88.7  88.3  83.1  83.0 
Percentage of marriages ending in 

divorce 
42.5  41.3  43.7  38.5 

Percentage of widowed persons 
remarrying 

 4.8   5.9  12.3  17.4 

Percentage of divorced persons 
remarrying 

68.7  62.6  78.1  70.7 

Sources: Schoen, R, and Nicola Standish (2001).  “Surveys” refers to the pooled data sets of CPS90, 
CPS95, SIPP96, NSFH92-94, and NSFG95 
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           In general, we believe that the pooled survey data can provide more detailed and 
accurate estimates of race-parity specific o/e rates of marital and non-marital fertility as 
well as the estimates of race-specific o/e rates of marital status transitions. This is 
because the pooled surveys data have no inconsistency problems of race classifications 
in the numerators and denominators. Furthermore, the surveys are nationwide 
representative samples, and thus do not have the problems inherent in the vital statistics 
of MRA and DRA, which do not cover all states of the United States. The survey data 
are, however, likely subject to some sampling errors and recalling/reporting biases 
(Cherlin and McCarthy, 1983) to different degrees depending on the survey design and 
substantive contents of the data. The published vital registration data usually do not 
contain detailed information (e.g., there are no detailed age and parity specific 
information on risk population available). The collection and compilation of detailed 
information of characteristics of brides and grooms, including marriage order, previous 
marital status, age, sex, and race, in MRA and DRA have been suspended since January, 
1996 (See Federal Register Notice, Dec. 15, 1995, NCHS). Thus, the vital statistics can 
be used to estimate only certain summary measures (e.g., general marriage and divorce 
rates without race and age classification).  

    
          Yet vital registration data likely have an important advantage over survey data: they 
are supposed to be collected for all events in a population. This eliminates or reduces 
sampling errors and reporting biases, especially in comparison to retrospectively 
collected data in the distant past (Handcock, Huovilainen, and Rendall, 2000: 187). It is, 
therefore, desirable to combine the vital statistics of the total numbers of events or 
general rates (without classification of race and age) and the survey data to improve the 
survey-based estimates of the detailed o/e rates whenever it is appropriate and necessary.  
Decomposition and quantifying the bias due to misreporting and sampling errors 
concerning the retrospective events in the surveys deserve intensive further research but 
it is beyond the scope of this paper. We, therefore, simply use the all-races-combined 
estimates by Schoen and colleagues, which are generally reliable, to adjust our race-sex-
age-specific o/e rates of 1st marriage, remarriage, and divorce. The objective of the 
adjustment is to have that the integrated all-races combined propensities of 1st marriage, 
remarriage, and divorce based on the pooled survey data (with classification of race and 
cohabitation) are equal to the corresponding all-races-combined propensities estimated 
by Schoen and colleagues using the vital statistics (without classification of race and 
cohabitation). The adjustment procedure is presented in Zeng, Morgan et al. (2003), 
 
6. STANDARD SCHEDULES OF RACE-SEX-AGE-SPECIFIC RATES OF 
MARITAL/UNION STATUS TRANSITIONS, MARITAL AND NON-MARITAL 
FERTILITY, AND LEAVING PARENTAL HOME IN THE 1990S 
 
       The estimates of the race-sex-age-specific o/e rates of marital/union status transitions in 
the 1990s are presented in the database (in Excel file format), which is included as part of 
the ProFamy package.  
 
       The period summary measures of propensities of marital/union status transitions 
based on the period o/e rates derived from the CPS, SIPP, NSFH, and NSFG data sets 
and the multi-state marital status life tables are estimated and presented in Zeng, Morgan 
et al. (2003) and summarized in the Appendix.  
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       The estimates of the race-age-parity-specific o/e rates of marital and non-marital 
fertility in the 1990s are presented in the database (in Excel file format).  

 
       The estimates of the race-sex-age-specific net rates of leaving the parental home in 
1990s based on the 1990 and 2000 censuses data as well as the race-sex-age-specific 
frequency distributions of immigration and emigration derived from the Census Bureau’s 
recent publications are also presented in the database (in Excel file format). 

   
7. CONCLUDING REMARKS 

 
        The Total Fertility Rates and age-specific fertility frequencies for all marital statuses, 
all parities and all races combined in the 1990s based on the pooled data set are 
remarkably close to the corresponding estimates based on the vital statistics. The life table 
summary measures of marital status transitions for all races combined based on pooled 
surveys data and those corresponding estimates by Schoen and Standish (2001) using their 
upward adjusted age-specific marriage and divorce rates based on vital statistics are pretty 
consistent in 1990-96. Furthermore, we have made appropriate adjustments for the pooled 
survey estimates of the o/e rates of marital/union status transitions. We are, therefore, 
confident that the race-age-parity-marital status-specific o/e rates of fertility and the race-
sex-age-specific o/e rates of marital/union status transitions in the 1990s based on the 
pooled surveys data may be used as the standard schedules for U.S. household projections 
at national, state, and small areas levels. For household projection at state and small areas 
levels, we recommend to use the weighted average of the national race-sex-age-specific 
standard schedules with proportions of White & non-Hispanic, Black & non-Hispanic, 
Hispanic, Asian & Others non-Hispanic populations in the state or small area as weights. 

 
 

  
 

  Appendix 
 

SUMMARY MEASURES BASED ON THE MULTI-STATE MARITAL/UNION 
STATUS LIFE TABLES AND THE SURVEY ESTIMATES2 
 

As intensively discussed in the literature (e.g., Rogers, 1975; Willekens et al., 1982; 
Land and Rogers, 1982; Schoen, 1988), a multi-state life table summarizes the massive 
sex-age-specific o/e rates of status transitions into several highly concentrated and 
interpretable summary measures. These life table summary measures are much less 
affected by distortion inherent in the conventional period total rates of marriage/divorce 
based on the age-specific frequencies that uses the total number of persons of the age group 
as the denominator and does not distinguish risk and non-risk populations. Methods for 
constructing the multi-state marital status life tables can be found in the published articles 
and standard text books (e.g., Willekens et al. 1982; Schoen, 1988; Preston et al., 2001).  

 
In this study, we extend the classic four-marital-statuses model to include a seven 

marital statuses model: 1. Never-married & not-cohabiting; 2. Married; 3.Widowed & not-
cohabiting; 4.Divorced & not cohabiting; 5.Never-married & cohabiting; 6.Widowed & 
cohabiting; 7. Divorced & cohabiting (see Figure A1). 

                                                           
2 This Appendix is derived from Zeng, Morgan, Wang, Yang, and Gu (2003). 
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The major summary measures of the multi-state marital status life table analysis are 
the propensities of marital status transitions, which are defined as the total number of 
events of transition from marital status i to j divided by the total number of events that lead 
to entering marital status i (Schoen 1988:95)3, in the context of a hypothetical cohort for 
period analysis or a real cohort. The propensities of marital status transitions are clearly 
defined and easily understandable demographic summary measures that represent the 
overall average intensity of occurrence of the events of the marital status changes among 
the at-risk population. For example, that the female propensity of divorce in the period t is 
0.4 means that 40% of all marriages would eventually end in divorce, if a hypothetical 
cohort experienced the observed female o/e rates of marital/union status transitions in the 
period t. The period propensities of marriage/union formation and dissolution are defined 
as follows (we omit dimensions of race, sex and period in all variables for simplicity of 
presentation, but we should keep in mind that all variables and estimates are race-sex-
period-specific). 
 
Figure A1. Seven marital statuses model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                          

1.Never-married 
& not-cohabiting 

2.Currently 
    married 

5.Never-married 
& cohabiting 

6.Widowed 
& cohabiting 

4.Divorced 
& not-cohabiting  

7.Divorced 
& cohabiting 

    Death 

3.Widowed  
& not-cohabiting 

       Let SncM denote the period propensity of first marriage while not-cohabiting before 
marrying; ScM, the period propensity of first marriage while cohabiting before marrying; 

 
3 Note that the measurement “propensity of marital status transitions” used in this paper 

is equivalent to the “probability of marital status transitions” used in Schoen’s book 
(1988: 95). Schoen defines “probability of marital status transitions” as the total 
number of events of transitions from marital status i to j divided by the total number 
of events leading to marital status i, which is the same as the definition of 
“propensity” in this paper. We prefer to use the word “propensity”, rather than 
“probability”, in order to distinguish it from the age-specific probabilities of marital 
status transitions, which are frequently used in multi-state marital status life table 
construction. 
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SM, overall period propensity of first marriage regardless of cohabiting status before first 
marriage (i.e., overall proportion of ever-marrying).  
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        Let MD denote the period propensity of divorce.  
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        Let WncM denote the period propensity of remarriage while not-cohabiting before 
marrying among those who are widowed; WcM, the period propensity of remarriage while 
cohabiting before marrying among those who are widowed; WM, overall period 
propensity of remarriage among those who are widowed regardless of cohabiting status 
before remarriage;  
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; WM = WncM + WcM  

        
        Let DncM denote the period propensity of remarriage while not-cohabiting before 
marrying among those who are divorced; DcM, the period propensity of remarriage while 
not-cohabiting before marrying among those who are divorced; DM, overall period 
propensity of remarriage among those who are divorced regardless cohabiting status 
before remarriage.  
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        Let PC1 denote the average number of cohabitations per never-married person; PC2, 
the average number of cohabitations per widowed or divorced person; PC, the average 
total number of cohabitations per person; PCS, the overall propensity of cohabitation 
union dissolution. 
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The estimates of the above defined summary measures based on our pooled survey data 
and adjustment using Schoen’s all-race combined estimates as a reference are listed in Table 
A1. 
 

Table A1 Summary measures of period marriage/union formation and dissolution by 
race based on the pooled survey data and multi-state life table analysis 

 White Non-Hispanic  Black Non-Hispanic        Hispanic Others  All races combined 
 Females Males  Females Males Females Males Females Males  Females Males 
SncM  0.4027 0.4123  0.3431 0.3040 0.4350 0.4191 0.6073 0.5739  0.4111 0.4242 
ScM  0.5091 0.4500  0.3458 0.3047 0.4625 0.4269 0.3084 0.1528  0.4788 0.4126 
  SM= SncM+ ScM 0.9118 0.8623  0.6889 0.6086 0.8974 0.8460 0.9157 0.7267  0.8899 0.8367 
MD 0.4318 0.4275  0.4696 0.4269 0.4092 0.3377 0.3130 0.3658  0.4262 0.4150 
WncM  0.0620 0.2182  0.0143 0.0595 0.0187 0.0665 0.0059 0.0273  0.0569 0.1767 
WcM  0.0141 0.0197  0.0078 0.0188 0.0023 0.0039 0.0032 0.0086  0.0133 0.0173 
  WM=WncM+ WcM 0.0761 0.2379  0.0221 0.0783 0.0209 0.0704 0.0091 0.0358  0.0702 0.1941 
DncM  0.3072 0.3788  0.2181 0.3070 0.2751 0.3500 0.2048 0.4255  0.2922 0.3704 
DcM  0.4242 0.4362  0.2968 0.3255 0.3333 0.3701 0.5019 0.4461  0.4069 0.4261 
   DM= DncM+ DcM 0.7314 0.8150  0.5149 0.6324 0.6084 0.7200 0.7068 0.8716  0.6991 0.7965 
PC1 1.1259 1.2701  1.4424 1.5356 0.9376 1.0846 0.7940 1.1270  1.1468 1.2836 
PC2 0.6172 0.4625  0.3912 0.2555 0.5313 0.3059 0.7297 0.4175  0.5820 0.4154 
   PC=PC1+PC2 1.7430 1.7326  1.8336 1.7911 1.4689 1.3904 1.5237 1.5445  1.7288 1.6990 
PCS 0.5260 0.6215  0.7308 0.7696 0.4783 0.5741 0.5840 0.8119  0.5596 0.6534 

 
 
 
 

References  
 
Cherlin, A. J., and McCarthy, J. 1983. “A note on maritally-disrupted men’s reports of child 

support in the June 1980 Current Population Survey.” Demography 20:385-389. 
 
Coale A.J. 1984. “Life table construction on the basis of two enumerations of a closed 

population.” Population Index 50: 193-213.  
 
Coale A.J. 1985. “An extension and simplification of a new synthesis of age structure and 

growth.” Asian and Pacific Forum 12 : 5-8.  
 
Coale, A. J., Meredith, J., and Richards, T. 1985. “Calculation of age-specific fertility 

schedules from tabulations of parity in two censuses.” Demography 22: 611-623.  
 
Handcock, M.S., Rendall, M., and Huovilainen, S. 2000. ”Combining Survey and 

Population Data on Births and Family.” Demography 37(2): 187-192. 
 
Land, K. C., and Rogers, A. (eds.). 1982. Multidimensional Mathematical Demography. 

New York: Academic Press.  
 
Morgan, P. P., Botev, K., Chen, R., and Huang, J. 1999. “White and non-white trends in first 

birth timing: comparisons using vital registration and Current Population Surveys.” 
Population Research and Policy Review: 18: 339-356. 

 
Preston, S. H., Heuveline, P., and Guillot, M. 2001. Demography: Measuring and Modeling 

Population Processes London: Blackwell Publishers. 
 

 14



Rogers, A. 1975. Introduction to Multi-regional Mathematical Demography New York: 
John Wiley & Sons. 

 
Schoen, R, and Standish, N. 2001. "The Retrenchment of Marriage: Results from Marital 

Status Life Tables for the United States, 1995." Population and Development Review 
27(3):553-563.  

 
Schoen, R. 1988. Modeling Multi-group Population. Plenum Press. 
 
Smith, S. K., and Sincich, T. 1992. “Forecasting State and Household Populations: 

Evaluating the Forecast Accuracy and Bias of Alternative Population Projections for 
States.” International Journal of Forecasting 8: 495-508.  

 
Stupp P.W. 1988. “A general procedure for estimating intercensal age schedules.” 

Population Index 54: 209-234.  
 
Swicegood, C., Gray, S. Morgan, P, and Ronald Rindfuss, R.R. 1984. "Measurement and 

replication: Evaluating the consistency of eight U.S. fertility surveys." Demography 
21:19-33. 

 
U.S. Bureau of the Census. 1993. Unpublished estimates by marital status consistent with 

State population estimates by age and sex, and race: 1980 to 1992. Current population 
reports; series P-25, no 1106. Washington: U.S. Department of Commerce. 

 
Ventura, S.J., Bachrach, C.A. 2000. “Nonmarital Childbearing in the United States, 1940-

99”. National vital statistics reports; Vol 48 No 16. Hyattsville, Maryland: National 
Center for Health Statistics.  

 
Ventura, S.J., Martin, J.A., Curtin, S.C., Menacker, F., Hamilton, B.E. 2001. “Birth: Final 

Data for 1999”. National Vital Statistics Reports; Vol. 49, No. 1, Hyattsville, Maryland: 
National Center for Health Statistics.  

 
Ventura, S.C. 1995. “Advance report of final divorce statistics, 1989 and 1990”. Monthly 

vital statistics report; Vol 43 No 8, suppl. Hyattsville, Maryland: National Center for 
Health Statistics.  

 
Willekens, F.J., Shah, I., Shah, J.M., and Ramachandran, P. 1982. “Multistate analysis of 

marital status life tables: theory and application.” Population Studies 36: 129-144. 
 
Zeng, Y, Land, K.C., Wang, Z., and Gu, D. (2004). U.S. Family Household Dynamics and 

Momentum -- Extension of ProFamy Method and Application, Report No. 3, NIA SBIR 
Project on “Demographic Tool and Database for Household Forecasting”. An earlier 
version of this report was presented at the Annual Meeting of the Population Association 
of America, May 1-3, 2003, Minneapolis. 

 
Zeng, Y., Morgan, P., Wang, Z., Yang, Q., and Gu, D. 2003. “Marriage, divorce, and 

cohabitation in the United States: Trends and racial differentials”.  Paper presented at 
annual meeting of American Sociological Association in Atlanta, August, 16-19, 2003. 

 

 15


	Report No. 2, SBIR project “Demographic Tool and Database for Household Forecasting”
	TITLE: STANDARD SCHEDULES FOR HOUSEHOLD PROJECTIONS
	CONTENTS
	ABSTRACT
	1. INTRODUCTION
	2. DATA SOURCE
	2.1 Why We Merge Data Sets From CPS, SIPP, NSFH, and NSFG Surveys
	2.2 Summary Information of the Pooled Data Set of CPS, SIPP, NSFH, and NSFG

	3. MEASUREMENTS
	4. ESTIMATION PROCEDURES
	5. COMPARISONS WITH PUBLISHED RELEVANT ESTIMATES
	5.1. Fertility Rates
	5.2. Marital Status Transition Rates

	6. STANDARD SCHEDULES OF RACE-SEX-AGE-SPECIFIC RATES OF MARITAL/UNION STATUS TRANSITIONS, MARITAL AND NON-MARITAL FERTILITY, AND LEAVING PARENTAL HOME IN THE 1990S
	7. CONCLUDING REMARKS
	APPENDIX. SUMMARY MEASURES BASED ON THE MULTI-STATE MARITAL/UNION STATUS LIFE TABLES AND THE SURVEY ESTIMATES
	REFERENCES

	TABLES
	Table 1. Basic measures for data sets of CPS, SIPP, NSFH, NSFG conducted in the 1990s, and the pooled data
	Table 2. Total fertility rates (Per 1000 women) by period and race and Hispanic origin: Comparisons between estimates based on pooled surveys data and vital statistics of NCHS
	Table 3. Summary measures of period marital status life tables in the 1990s: comparisons between our estimates based on the pooled surveys data and Schoen’s estimates based on vital statistics
	Table A1. Summary measures of period marriage/union formation and dissolution by race based on the pooled survey data and multi-state life table analysis

	FIGURES
	Figure 1. Comparison of age-specific fertility frequencies between our estimates based on the pooled data of CPS/SIPP/NSFH/NSFG and the estimates by NCHS based on vital statistics, 1990-96
	Figure A1. Seven marital statuses model




