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Demographic Analysis Results
Prepared by J. Gregory Robinson

Executive Summary

What is the estimate of net undercount in Census 2000 based on Demographic
Analysis (DA)?

The revised DA estimate of 281.76 million is 0.34 million higher than the Census 2000 count of
281.42 million. This difference implies a net undercount rate of 0.12 percent.

How did the revised DA estimates change from the March 2001 DA estimates?

The revised DA estimates of population and net undercount for 2000 have changed little from
the March DA results (from 282.3 million based on the March Alternative DA set to 281.8
million based on the Revised September DA estimate). The revisions lowered the estimated DA
net undercount rate—from 0.32 to 0.12 percent. The revisions did not alter the DA finding that
net undercount rates in 2000 were substantially lower than in 1990—or that a differential
undercount continued to exist between Blacks and the rest of the population.

What are the implications for the adjustment decision?

DA continues to differ substantially from the Accuracy and Coverage Evaluation (A.C.E.). The
revised DA estimates measure a lower net undercount than the A.C.E., the same finding as in the
March 2001 analysis. For 2000, the revised DA estimates a net undercount of 0.3 million, or
0.12 percent, compared with the A.C.E. estimate of 3.3 million, or 1.15 percent.

Background

On March 1, 2001, the Census Bureau issued the recommendation of the Executive Steering
Committee for A.C.E. Policy (ESCAP) that the Census 2000 Redistricting Data not be adjusted
based on data from the A.C.E. The broad overarching concern was that the DA and the A.C.E.
estimates of the population were inconsistent. Due principally to the uncertainty in the estimates
of unauthorized immigration, DA used a range for making comparisons with the census and
A.C.E. results. The “Base” DA set of estimates—which was at the low end of the range—assumed
that the net increase in the number of unauthorized immigrants during the 1990-2000 intercensal
decade was 2.77 million; the “Alternative” set—the high end of the range—doubled the assumed
increase in unauthorized immigrants to 5.53 million (yielding an implied total of 8.86 million
unauthorized residents in 2000). This alternative appeared reasonable because it produced a new
foreign-born total that was roughly consistent with results from the March CPS reweighted to



Census 2000 total populations by race, ethnicity, and broad age groups. The “Base” DA
estimated a net overcount of 1.8 million—that is, a net undercount rate of -0.65 percent in 2000.'
The “Alternative” DA, with its larger flow of unauthorized immigrants in the 1990's, gave a net
undercount of 0.9 million, or 0.32 percent. Comparatively, the A.C.E. estimates a net
undercount of 3.3 million, or 1.15 percent, for Census 2000.

Between March and September, an extensive DA research program addressed the discrepancy
between the results of the DA and the A.C.E. adjusted estimates of population. Specifically, the
research examined both the historical levels of the components of population change to address
the possibility that the 1990 DA estimates understated the total population and assessed whether
DA had not captured the full growth between 1990 and 2000. The research activities were
concentrated in two areas.

International Migration

Assumptions regarding the components of international migration contain the largest uncertainty
in the DA estimates completed by March 1, 2001. Although the research during the March-
September period focused primarily on those components of international migration that are least
well measured—specifically, emigration, temporary migration, and unauthorized immigration—the
research also examined the assumptions related to the other components that were incorporated
in the March 2001 DA estimates.

Robustness of Demographic Analysis

The research between March and September also examined the remaining assumptions
underlying the DA components of change. They include assumptions related to the birth and
death components and the size of the Medicare population relative to the total population age 65
and over.

The Revised DA estimates presented in this report are the outcome of this intensive
investigation. Particular attention is given to the international migration components.

Results

The September population and undercount estimates for 2000 based on the revised DA estimates
changed little from the March Alternative DA results (from 282.3 million based on the March
DA set to 281.8 million based on the Revised September DA estimate). In fact, the revisions of
the DA components of change lowered the estimated DA net undercount rates—from 1.85 percent
to 1.65 percent for 1990 and from 0.32 percent to 0.12 percent for 2000. The revisions did not
alter the DA finding that net undercount rates in 2000 were substantially lower than in 1990—or
that a differential undercount continued to exist between Blacks and the rest of the population.

'In Table A, net overcounts are denoted by a minus sign.
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The largest numerical revision to the components of change was for unauthorized immigrants.
The revised estimate of the residual foreign born population—a category comprised primarily of
the unauthorized population—was 10.24 million, or 1.38 million higher than the implied estimate
used in the March Alternative DA population estimate of 282.3 million. However, the estimate
of legal immigration decreased by 879,619 and the estimate of births was lowered by 715,181.
The net effect of the revisions was to lower the DA estimate of the population by 575,853.

As a result, the revised DA estimates measure a lower net undercount than the A.C.E., the same
finding as in the March 2001 analysis. For 2000, the September DA estimates a net undercount
of 0.3 million, or 0.12 percent, compared with the A.C.E. estimate of 3.3 million, or 1.15
percent.

Both the DA and A.C.E. estimates measure a lower net undercount for Census 2000 than for the
1990 census, but DA implies a greater change (see Table A). Under the September DA, the net
undercount rate was lowered by 1.53 percentage points from 1.65 percent in 1990 to 0.12 percent
in 2000. In contrast, the A.C.E. estimate of 1.15 percent net undercount in 2000 was 0.43
percentage points lower than the 1.58 percent in 1990.

Additionally, both DA and the A.C.E. measure a reduction in the net undercount rates of Black
and NonBlack children (aged 0-17 years) compared with 1990. Both methods also measure a
reduction in the net undercount rates of Black men and women (aged 18 and over).

DA and A.C.E. estimates continue to disagree in that DA finds a reduction in the net undercount
rates of NonBlack men and women in 2000 compared with the rates of previous censuses. The
A.C.E. indicates no change or a slight increase in undercount rates for NonBlack adults as a

group.

Finally, an important question for the A.C.E. methodology is whether the group of people not
counted by the census is also less likely than the remainder of the population to be included in
the A.C.E. survey. This phenomenon is called “correlation bias.” Comparisons of the DA and
A.C.E. sex ratios (ratio of men per 100 women) show that correlation bias in the survey
estimates was not reduced for Black men between 1990 and 2000. The A.C.E. sex ratios for
Black adults are much lower than the “expected” sex ratios based on DA, implying that the
A.C.E. is not capturing the higher undercount rate of Black men relative to Black women. The
size of this bias in the A.C.E. is about the same as in the 1990 Post Enumeration Survey (PES).



Table A -- Estimates of Percent Net Undercount, by Race, Sex, and Age: 1990 and 2000
(a minus sign denotes a net overcount)

Demographic PES/A.C.E

Analysis

PES A.C.E.
Category 1990 2000 | 1990 2000
Total 1.65 0.12 1.58 1.15
Black 5.52 2.78 443 207
D-17 5.27 1.30 7.05 292
Male, 18+ 9.57 7.67 376 2.10
Female, 18+ 2.05 0.75 2.64 128
NonBlack 1.08 -0.29 1.18  1.01
D-17 1.12 0.54 246  1.27
Male, 18+ 1.74 0.29 1.19 1.43

Female, 18+ 0.44 -1.02 034 0.44

Source: U.S. Census Bureau, Population Division.

Note: Estimates by race shown for 2000 are based on the "average" of Model 1 and Model 2
estimates described in the text.

PES - Post Enumeration Survey
A.C.E. - Accuracy and Coverage Evaluation



INTRODUCTION

Demographic Analysis (DA) is a well-developed tool for evaluating population coverage. DA is
an analytic approach that has been extensively used at the Census Bureau to measure coverage of
the national population in every census since 1960 (see Siegel and Zelnik, 1966; U.S. Bureau of
the Census, 1974, 1988; Robinson et al., 1993a for the demographic evaluations of the 1960-
1990 censuses; and U.S. Bureau of the Census, 2001, for the initial DA evaluation of Census
2000).

Demographic Analysis represents a macro-level approach for estimating the net undercount by
comparing aggregate sets of data or counts. The demographic approach differs fundamentally
from the survey-based Accuracy and Coverage Evaluation (A.C.E.). The traditional DA
population benchmarks are developed for the census date by analyzing various types of
demographic data essentially independent of the census, such as administrative statistics on
births, deaths, authorized international migration, and Medicare enrollments, as well as estimates
of legal emigration and net unauthorized immigration. The difference between the DA
benchmarks and the census count provides an estimate of the census net undercount. Dividing
the net undercount by the DA benchmark provides an estimate of the net undercount rate. (See
Appendix A of U.S. Bureau of the Census, 2001, for more details of the DA methodology).

Internal consistency is an important aspect of DA. The foundation of the demographic method is
the longitudinal consistency of the underlying demographic data. DA follows the process of
population change as it occurs, starting with births, then incrementing or decrementing cohort
size with subsequent information on mortality and net migration. The administrative data for
DA have no sampling error and are available annually for the core components of births, deaths,
immigration, and Medicare enrollments.

Demographic Analysis estimates serve two principal purposes in census evaluation:

1) DA estimates provide an essentially independent benchmark to assess completeness of
coverage in the current census and document changes in coverage from previous censuses. The
national DA estimates have become the accepted benchmark for tracking historical trends in net
census undercounts and for assessing coverage differences by age, sex, and race. As in past
censuses, DA estimates provide a new independent assessment of coverage in Census 2000 to
add to the historical time series.

2) The independence and internal consistency of the DA estimation process allow us to check the
survey-based A.C.E. coverage estimates; in particular, we can assess the consistency of the age-
sex results. As noted above, DA and A.C.E. use entirely different methodologies. Because the
sources and patterns of errors in the two estimates are sufficiently different, any disagreement in
the results is important to understand.

This report focuses on the second use of DA, that is, to assess the consistency of the DA and
A.C.E. coverage results.



BACKGROUND

On March 1, 2001, the Census Bureau issued the recommendation of the Executive Steering
Committee for A.C.E. Policy (ESCAP) that the Census 2000 Redistricting Data not be adjusted
based on the Accuracy and Coverage Evaluation (A.C.E.). The broad overarching concern was
that the Demographic Analysis (DA) and the A.C.E. estimates of the population were
inconsistent. Even though alternative demographic estimates were produced by varying the
assumptions underlying the Demographic Analysis, the highest reasonable estimate indicated
that Census 2000 undercounted the population by 0.32 percent, while the A.C.E. produced a net
undercount estimate of 1.15 percent.

The ESCAP identified three scenarios that could alone or in combination explain the discrepant
results between Demographic Analysis and the A.C.E:

C The 1990 census coverage measurement survey (Post Enumeration Survey), the 1990
Demographic Analysis estimates, and the 1990 census may have understated the Nation’s
population, while Census 2000 included portions of this previously not enumerated
population.

C Demographic Analysis estimates might not have captured the full growth between 1990
and 2000, specifically due to static assumptions about critical components of
international migration such as unauthorized migration, temporary migration, and
emigration.

C Census 2000, as adjusted by the A.C.E., might overestimate the Nation’s population.
This situation raises the possibility of an undiscovered problem with the A.C.E. or
Census 2000 methodology.

While the initial ESCAP recommendation concerned the Census 2000 Redistricting Data, by
mid-October, the Census Bureau had to recommend whether Census 2000 data should be
adjusted for future uses, such as the census long form data products, post-censal population
estimates, and demographic survey controls. In order to inform that decision, the ESCAP
requested that further research be conducted.

Between March and September, the Demographic Analysis-Population Estimates (DAPE)
research project addressed the discrepancy between the demographic analysis data and the
A.C.E. adjusted estimates of the population. Specifically, the research examined the historical
levels of the components of population change to address the possibility that the 1990
Demographic Analysis estimates understated the national population and assessed whether
demographic analysis had not captured the full growth between 1990 and 2000. The research
activities were concentrated in two areas.



International Migration

Assumptions regarding the components of international migration contain the largest uncertainty
in the DA estimates completed by March 2001. Although the research during the March-
September period focused primarily on those components of international migration that are least
well measured—specifically, emigration, temporary migration, and unauthorized immigration—the
research also examined the assumptions related to the other components that were incorporated
in the March 2001 DA estimates.

Robustness of Demographic Analysis

The research between March and September also examined the remaining assumptions
underlying the DA components of change. They include assumptions related to the birth and
death components and the size of the Medicare population relative to the total population age 65
and over.

The Revised DA estimates presented in this report are the outcomes of this intensive
investigation with particular attention to the international migration components.

While the Revised DA estimates address some of the uncertainties concerning the international
migration components, they still continue to have some limitations and some differences when
compared with the A.C.E. estimates. They are discussed below.

Limited detail of DA estimates

The major DA estimates are available only at the national level and only for two broad race
categories: Black and All Other Races Combined.” The latter is referred to as “NonBlack” in
this report. Because independent DA benchmarks are not available for the specific A.C.E.
poststrata cells, we compare the DA results to the A.C.E. results after aggregation across
poststrata.

Uncertainty in DA estimates

Another concern regarding DA estimates is the uncertainty of the measured undercounts. The
aggregate administrative data and estimates used to construct the DA benchmarks are corrected
for various types of errors. There are assumptions in this estimation process, some of which can
be validated and some of which are based on quite limited information.

Births are by far the largest component of population change in the DA system; thus, even small
errors in the estimates of births and the assumptions used to correct for underregistration of

? Throughout this report the term Black is used to refer to the Black or African American
population.



births can have significant effects. The potential error would be greatest for the cohorts born
prior to 1950, where adjustments for birth underregistration are largest. DA estimates for race
groups are affected by the differences in the classification of births by race used in the
registration system with race classifications in the census. Race at birth is assigned on the basis
of the race of the parents, and different algorithms can lead to different race assignments for
births to mixed-race couples. While not affecting DA totals, this uncertainty affects DA race
estimates principally for the cohorts born after 1980. (See Robinson, 1991a, for a discussion of
errors in the births estimates, and Robinson and Lapham, 1991, for a discussion of the
inconsistency in race classifications.)

Research was conducted on the assumptions underlying the birth and death components. The
principal outcome of this research was a revision in the assumptions about registration
completeness of births since 1968. The previous DA estimates assumed that all births in years
since 1968 (the last year of the most recent test of birth registration completeness) were
registered at the same percent (99.2 percent). Under the revision, we allow for registration
completeness to gradually rise to 100 percent in 1985 (the first year natality statistics were
reported electronically from all the states), and remain at 100 percent through 2000. The effect
of this revision lowers the estimated number of births for 1968-2000 by 715,181 (which lowers
the 2000 DA estimate of total population by the same amount). The estimate of deaths was
increased by 18,709.

International migration is an important component in the DA estimates. However, because
administrative records for various components of international migration are incomplete or
missing, assumptions about these components are particularly sensitive. Furthermore, estimates
of certain components of international migration such as emigration and unauthorized migration,
are based on census data and usually are not updated until sample data from the decennial census
are processed. By using preliminary sample data from Census 2000, we were able to update
these components of international migration more than a year ahead of schedule.

To increase the quality of the estimates of international migration (thereby increasing the validity
of the DA estimates), as stated before, we undertook a research project to update our estimates of
these components. The DAPE research project was initiated in April 2001 to validate previous
estimates of the number of international migrants and to update these estimates for 2000 using
new data. A major purpose of the DAPE project was to provide the best estimates of the foreign-
born population to use when evaluating the total population results from Census 2000.

Appendix A presents a discussion of the components of the foreign born and focuses on the
findings from the DAPE research project. In particular, the appendix assesses the assumptions
used to estimate the various types of international migrants (legal immigrants, temporary
migrants, unauthorized migrants, and emigrants) and the effect of alternative assumptions in
estimating the size of the foreign-born population. By reviewing alternative assumptions about
the types of international migrants, we are able to assess the completeness of coverage of the
foreign-born population in Census 2000, and the reasonableness of the resulting estimates.

As shown in Appendix A, the alternative assumptions for components of the foreign-born

8



population lead to different implied total foreign-born populations by migrant status. The
implied undercount for the total foreign born is different under the various assumptions;
nevertheless, these totals do not differ enough to greatly affect DA estimates of the total
population. For example, the lower bound assumption of 3.3 percent net undercount of the
foreign born equates to a DA population of 281.3 million, or more than 3 million people lower
than the A.C.E. total population. An upper bound assumption of 6.7 percent is consistent with a
DA population of 282.5 million—more than 2 million lower than the A.C.E. total population.

Finally, the reliability of the 2000 DA estimates for ages 65 and over based on Medicare data
was also assessed in the DAPE research project. This research evaluated the quality of the basic
administrative data on Medicare enrollment and the adjustments for people 65 and over who are
not enrolled in Medicare. The review found the 2000 Medicare data to be sound; small revisions
in the adjustments for underenrollment raised the Medicare-based DA estimate in 2000 by
65,644.

Inconsistencies in race classifications

The race categories in the DA estimates largely reflect the race assigned in the particular
administrative record at the time of the event (birth, death, or enrollment in Medicare). The DA
estimates of net undercount are biased to the extent that people who are classified as a particular
race in DA (e.g., Black) reported a different race in the census.

The effect of the new “mark one or more” instruction for the Census 2000 question on race
complicates the traditional comparison of DA estimates by race with census race tabulations. In
fact, the Census 2000 tabulations do not include a category “Black” that is comparable to 1990
or earlier census tabulations. Tabulations for the Black population for 2000 contain tabulations
of the number of people who reported Black only and tabulations of the number who reported
Black whether or not they reported other races as well.

To deal with the reporting of more than one race, we present alternative DA estimates of census
undercount using two models: (1) Model 1 compares the 2000 DA estimates for Blacks with
Census 2000 tabulations for people who reported Black only, and (2) Model 2 compares the
2000 DA estimates for Blacks with Census 2000 tabulations for people who reported Black
whether or not they reported any other race. At the youngest ages, the differences between the
two models are the greatest. The tables and figures show the average of the two model estimates
for comparison with the historical DA estimates and 2000 A.C.E. results. These averages are not
necessarily the best point estimates; research on the detailed Census 2000 race and ethnicity data
to be conducted later this year may provide a basis for determining at which point along the
Model 1 to Model 2 range of census race tabulations the DA estimate might best be compared.

A final inconsistency affects race comparisons of the DA and A.C.E. estimates. In 1990, the 9.8
million people (mainly Hispanics) who reported their race as “Other Race-Not Specified” in the
census were redistributed (for DA estimation) to the categories White; Black; American Indian,

Eskimo, or Aleut; and Asian or Pacific Islander so that the census counts were consistent with



the race categories of the historical demographic estimates. A similar modification to make the
census race categories more comparable with the historical demographic data was again used in
2000 for the DA estimation.

The inconsistencies in the race data place even more importance on the use of sex ratios for
making inferences about coverage by racial categories in Census 2000. Specifically, to the
extent that the inconsistencies in reporting and the numbers marking more than one race are
about the same for men and women, the inconsistencies will tend to cancel out in the calculation
of sex ratios. We found this assumption held true: in Census 2000, the sex ratios for people who
reported Black only are nearly identical to the sex ratios for people who reported Black whether
or not they reported other races.

Differences in the DA and A.C.E. universes

An important distinction between DA and the A.C.E. estimates is that DA covers the total
population while the A.C.E. is limited to the household population. The difference in the
universes is the group quarters (GQ) population. The GQ population is included in the DA
estimates, and cannot be separated, but the GQ population is excluded from the A.C.E. universe.

The A.C.E. approach essentially assumes that coverage of GQs in the census is the best we can
achieve. Differential coverage of the household and GQ population could affect the comparisons
with the DA estimates, especially for population subgroups where the GQ population is
relatively large.

We assess the impact of GQ population coverage in two ways. First, the GQ population’s share
of the total population of each of the A.C.E. age-sex-race groups can be determined from
Census 2000 data. This points to the subgroups that may be affected by the presence of
differential coverage of GQs (if it exists) and identifies other groups where the GQ population is
so small that it has little effect on the estimates. The GQ population’s share of the total
population is more than 5 percent for five of the broad A.C.E. race-sex-age categories—men and
women aged 18-29 (both race categories) and Black men aged 30-49. The GQ percent exceeds
15 percent for Black men 18-29; the coverage estimates for this group may be affected in
particular by the presence of any differential coverage of GQs.

Second, we compared rough benchmarks of the GQ population by type (e.g., correctional
institutions, nursing homes, military quarters, college dormitories) to Census 2000 results to
broadly assess coverage completeness of GQs. The benchmarks of the GQ population generally
agree well with the Census 2000 results.
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RESULTS

Development of Revised DA estimates

Demographic Analysis provides historical measures of total and differential undercount by age,
sex, and race based on demographic measures of components of population change — births,
deaths, international migration, and (for the elderly) Medicare enrollment. Most of these
components are well measured (especially for recent decades) but several components of
immigration have considerable uncertainty. Among the latter components are unauthorized
immigration, legal emigration, and the change in the number of temporary legal migrants.
Unauthorized immigration is especially subject to uncertainty and must be estimated by
comparing detailed data from successive censuses with administrative data on legal immigration.

In the DA analysis conducted in March, the preliminary DA estimate of 279.6 million (referred
to as the base DA estimate) implied a net overcount of 1.8 million, or 0.65 percent for the total
population in Census 2000. The overcounts in the base DA estimates were especially large for
NonBlacks, in particular NonBlack men aged 18-29. Upon further examination of the results,
we realized that the understatement of immigration, particularly unauthorized immigration, could
be a reason for these unexpected results. We conducted a systematic analysis using “error of
closure” and other analytic methods that led to the development of the alternative DA set of
estimates that doubled the assumed net increase in the number of unauthorized immigrants
during the 1990-2000 intercensal decade from 2.8 million to 5.5 million. This alternative
appeared reasonable because it produced a new foreign-born total that was roughly consistent
with results form the March CPS reweighted to Census 2000 total populations by race, ethnicity,
and broad age groups. We used this alternative DA, in addition to the current or base DA, in the
discussion of the coverage results and comparisons with the A.C.E. results. The alternative DA
estimate of 282.3 million implied a net undercount of 0.32 percent.

As noted, between March and September, an extensive DA research program addressed the
discrepancy between the results of the DA and the A.C.E. adjusted estimates of the population.
The research both examined the historical levels of the components of population change to
address the possibility that the 1990 DA estimates understated the total population and assessed
the possibility that DA did not capture the full growth between 1990 and 2000. Particular
attention was given to the international migration components. This intensive investigation led
to revisions of most of the components. The effect of these revisions on the components of
change are summarized in Table 1. The results of the revisions on the 2000 and 1990 DA
estimates and implied net undercount rates are shown in Table 2.

Components

The September population and undercount estimates for 2000 based on the revised DA estimates
changed little from the March DA results (from 282.3 million based on the March Alternative
DA set to 281.8 million based on the Revised September DA estimate). In fact, the revisions of
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the DA components of change lowered the estimated DA net undercount rates--from 1.85
percent to 1.65 percent in 1990 and from 0.32 percent to 0.12 percent in 2000. The revisions did
not alter the DA finding that net undercount rates in 2000 were substantially lower than in
1990—or that a differential undercount continued to exist between Blacks and the rest of the
population.

The largest numerical revision to the components of change was for unauthorized immigrants.
The revised estimate of the residual foreign—born population--a category comprised primarily of
the unauthorized population--was 10.24 million (9.98 million for under age 65), or 1.38 million
higher than the implied estimate used in the March Alternative DA population estimate of 282.3
million. However, the estimate of legal immigration decreased by 879,619 and the estimate of
births was lowered by 715,181. The net effect of the revisions was to lower the DA estimate of
the population by 575,853, or 0.20 percent.

Net Undercount Rates

Table 2 shows the effect of the revisions to the components of change on the estimated DA net
undercount rates for 1990 and 2000. The initial and revised rates are compared for race and sex
groups. For 1990, the cumulative component changes lowered the net undercount rates--from
1.85 percent to 1.65 percent in 1990 and from 0.32 percent to 0.12 percent in 2000. The revision
was greater for males than for females in 1990 and greater for females than males in 2000.

The revisions of the components did not alter the DA finding that net undercount rates in 2000
were substantially lower than in 1990. As shown in the last two columns of Table 2, the overall
decline in net undercoverage remained at 1.53 percentage points under the revised set of DA
estimates; the declines became more uniform for sex groups and increased for Blacks.

Comparison of 2000 A.C.E. coverage patterns with Revised DA
estimates and historical trends

This section compares the revised DA estimates to Census 2000 counts and the A.C.E. results.
Tables 3 to 8 present the summary results. As noted, the revised DA estimates represent the
estimates developed on the basis of extensive research conducted since March of 2001 that led to
the reestimation of the demographic components of change. These estimates replace the “base”
and “alternative” estimates presented in the original DA report. The Appendix Tables provide
additional information.

Total population

The Census 2000 count of 281.4 million is 0.34 million lower than the revised DA estimate of
281.8 million (Table 3). Relative to DA, the difference implies a net undercount of 0.12
percent. This net coverage is dramatically different from that in the 1990 or any other previous
census. In 1990, the revised net undercount estimated by DA was 4.2 million or 1.65 percent.
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The revised DA estimate measures a lower level of net undercount than the A.C.E. estimate of
3.3 million (1.15 percent) and the DA estimate implies a greater reduction in net undercount
from 1990 than the A.C.E. (Table 4). The estimated DA net undercount rate fell by

1.53 percentage points from 1.65 percent net undercount in 1990 to 0.12 percent in 2000. The
A.C.E. estimate of 1.15 percent net undercount in 2000 was 0.43 percentage points lower than
the 1.58 percent in 1990.

Sex

The DA estimates show a relatively large reduction in the net undercount of both males and
females. The male net undercount drops from a rate of 2.4 percent in 1990 to 0.9 percent in
2000 (Table 4 and Figure 1). For females, the net undercount of 0.9 percent in 1990 falls to
-0.6 percent (an overcount) in 2000. The male-female differential in net undercount rates was
1.5 percentage points in 2000, the same as in 1990.

The A.C.E. measures a much smaller reduction in the net undercount rates from 1990 than the
DA estimate. The DA net percent undercount for all males in 2000 is 0.6 percentage points
below the A.C.E. estimate of 1.5 percent; the DA estimate for females is 1.4 percentage points
below the A.C.E. estimate of 0.8 percent.

Sex and age

The more detailed DA estimates for sex and age groups continue to reveal the pervasiveness of
the change in coverage from 1990 to 2000. The DA estimates for all age-sex groups continue to
display lower levels of net undercount in 2000 than in 1990. The 2000 estimate is much lower
for children (aged 0-17) and lower for adults of both sexes (Table 5 and Figure 2). For women,
3 of the 4 age-sex groups show net overcounts in 2000.

The DA net undercount rates are 1.0 percentage points or more below the corresponding A.C.E.
estimates for 4 age-sex groups (0-17 for males, 18-29 for each sex, and 30-49 for women). The
DA estimate for men is equal to the A.C.E. estimate for ages 30-49 and the DA estimates for the
population aged 50 and older (each sex) resemble the A.C.E. results.

Unlike DA, the A.C.E. does not indicate any improvement in coverage for adult men and women
in 2000 compared with the rates of 1990 (Figure 2). The A.C.E. estimates agree with DA in
finding an appreciable reduction in the net undercount of children.

Race and sex

For the 2000 DA estimates classified by race, three different sets were prepared: (1) Model 1,
which compares the 2000 DA estimates for Blacks with Census 2000 tabulations for people who
reported Black only, (2) Model 2, which compares the 2000 DA estimates for Blacks with
Census 2000 tabulations for people who reported Black whether or not they reported other races,
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and (3) an average of the estimates from the two models. All three sets are presented in the
Appendix Tables; the average set is discussed here (Table 6 and Figure 3).

The DA estimates for race groups demonstrate the extensiveness of the reduction in net
undercount in Census 2000 according to the DA methodology. For Black males, the group with
the highest net undercount rates historically, the rate of 5.15 percent for 2000 is 3.0 percentage
points below the 1990 estimate of 8.13 percent. For Black females, the rate of 0.52 percent is
appreciably lower than the 1990 estimate of 3.05 percent (a drop of 2.5 percentage points).

The DA estimates are consistent with the A.C.E. results indicating a sharp decrease in the net
undercount rate for Blacks in Census 2000. The DA estimates give a different sex structure to
the undercount, however. DA measures a higher net undercount of Black males than does the
A.C.E., but a lower net undercount rate for Black females. As will be noted in the discussion of
sex ratios, the higher DA percents for Black males than for Black females are indicative of
correlation bias in the A.C.E. results.

The DA net undercount rates for NonBlacks fall consistently below the A.C.E. estimates. The
DA rate for NonBlack males (estimate of 0.21 percent) is 1.2 percentage points less than the
A.C.E. rate of 1.4 percent and the rate for NonBlack females (-0.78 percent) is 1.4 percentage
points less than the corresponding A.C.E. estimate of 0.64 percent. According to the DA
estimates, a relatively large improvement in coverage from 1990 to 2000 is measured. The
A.C.E. results show improvement in coverage for NonBlacks in 2000 of a much smaller
magnitude than the DA findings.

Race, sex, and age

Compared with historical DA trends, the DA estimates for 2000 reveal a broad decline in net

undercount rates for almost all race-sex-age categories (Table 7 and Figure 4). The estimated
net undercount rates for Black males and females in 2000 are lower than the corresponding 1990
rates for all age-sex comparisons. As in previous censuses, the undercount rates of Black men
aged 18-29 and 30-49 in 2000 are substantially higher than the estimates for any other race-sex

group.

The A.C.E. finds a large reduction in the net undercount rate of Black children and most Black
adult age categories compared with the 1990 PES estimates. This overall reduction is consistent
with the results indicated by the range of DA estimates for Blacks. The main exception is for
Black men aged 18-29, where the A.C.E. rate for 2000 (3.85 percent) is slightly higher than the
1990 PES rate (3.58 percent). For Black females, the 2000 DA estimates are substantially lower
than the A.C.E. estimates for ages 18-29; however, the DA rates correspond to the A.C.E.
estimates for ages 30-49 and 50 and older.

One distinct difference between the DA and A.C.E. estimates for Blacks is the demographic
structure of the net undercount rates by gender. DA measures a much higher net undercount rate
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for Black males than for Black females at ages 18-29 and 30-49 than the A.C.E. For example,
the A.C.E. estimates a Black male net undercount rate that is essentially the same as the Black
female rate for ages 18-29 (about 3.8 percent), while the alternative DA estimates a Black male
rate that is much higher than the Black female rate (5.7 percent and -0.7 percent, respectively).

For NonBlacks, both DA and the A.C.E. measure a reduction in the net undercount rate of
children (aged 0-17)-like that for Black children (see Figure 4). However, DA and A.C.E. give
discordant results for adult men and women. DA shows a significant reduction in the net
undercount rates for all age groups of NonBlack adults over 18 years of age, while the A.C.E.
indicates no change or a slight increase in undercount rates as a group.

Sex ratios

The DA “expected” sex ratios for adult Blacks are much higher than the corresponding sex ratios
from Census 2000 or the A.C.E. estimates (Table 8 and Figure 5). This finding is indicative of
the higher undercount rate of Black men relative to Black women measured by DA. It is
important to note that these findings are the same whether using Model 1 or Model 2. The gap in
the sex ratios for NonBlacks is much smaller, reflecting the smaller male-female difference in
estimated undercount rates.

These results imply that the A.C.E. understated the net undercount of adult Black men (the well-

known “correlation bias™). As illustrated by the sex ratio comparisons for 1990, correlation bias
(relative to DA) is consistently found in the results of previous coverage measurement surveys.
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Table 1-- Demographic Analysis Estimates of the U.S. Resident Population for April 1, 2000

and Estimates of Components of Change: 1935-2000

Revised
Population Component Change
DA Set and Component Date Estimate Estimate Number Percent
1) March Alternative DA Mar 2001 282,335,711
Revisions to Ages Under 65
(1935 - 2000 Components)
D) Births Sept 2001 234,860,298 -715,181 -0.25
3) Deaths Sept 2001 14,766,776, 18,709 0.01
4) Legal Immigration Sept 2001 20,332,038 -879,619 -0.31
5) Legal Emigration Sept 2001 5,485,117 212,430 0.08
) Other Legal Migration Sept 2001 2,249,001 -116,385 -0.04
[7) Residual Foreign Born Sept 2001 9,982,932 1,320,867 0.47
Migration, 2000 (includes
unauthorized immigrants)
B) Revision to Ages 65 and over | Sept 2001 34,587,440 65,644 0.02
(based on 2000 Medicare)
D) Revised DA Sept 2001 281,759,858 -575,853 -0.20)
Notes:

Row 1 - The Alternative DA (Alt DA) set used as part of the March 2001 ESCAP decision.

Row 6 - Other Legal Migration includes: net movement of civilian citizens, net migration from Puerto Rico,
temporary migrants, and Armed Forces overseas.

Row 7 - The residual foreign-born migration component is the difference between the Census 2000
foreign-born population and an estimate of the legally resident foreign-born population. The residual
is comprised largely of unauthorized immigrants, but also includes error in the estimate

of legal residents and errors in reporting foreign born in the census. The component
incorporates an assumed net undercount of 15 percent for unauthorized immigrants.

Row 9 - The net change of -575,853 also includes a reduction of 20,041 in the March Alternative DA
estimate resulting from a reconstruction of the entire set of DA components over the 1935

to 2000 period.
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Table 2-- Comparison of Initial and Revised Demographic Analysis (DA) Estimates of
Percent Net Undercount: 1990 and 2000
1990 2000 1990-2000
Category Initial Revised Change| Initial Revised Change| Initial Revised
Total 1.85 1.65 -0.20 0.32 0.12 -0.20 -1.53 -1.53
Male 2.79 2.39 -0.40 0.91 0.86 -0.05 -1.88 -1.53
Female 0.94 0.93 -0.01 -0.25 -0.60 -0.35 -1.19 -1.53
Black 5.68 5.52 -0.16 3.51 2.78 -0.73 -2.17 -2.74
Male 8.49 8.13 -0.36 5.81 5.15 -0.66 -2.68 -2.98
Female 3.01 3.05 0.04 1.32 0.52 -0.80 -1.69 -2.53
onBlack 1.29 1.08 -0.21 -0.17 -0.29 -0.12 -1.46 -1.37
ale 1.97 1.55 -0.42 0.17 0.21 0.04 -1.80 -1.34
emale 0.63 0.62 -0.01 -0.50 -0.78 -0.28 -1.13 -1.40
Notes:

Initial - DA estimates shown in March 2001 report. The Initial DA estimate for 2000
represents the "Alternative" DA estimate.

Revised - DA estimates based on revision to components of change as described in this

report.
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Table 3-- Census Count, Demographic Analysis (DA) Estimates, and Accuracy and
Coverage Evaluation (A.C.E.) Estimate for the U.S. Resident Population: April 1, 2000

Count or Estimate

1. Census Count 281,421,906

2. DA Estimate

a. Alternative Set (March 2001) 282,335,711
b. Revised Set (September 2001) 281,759,858
3. A.C.E. Estimate 284,683,782

Difference from Census Count:

4. DA Estimate

a. Alternative Set (=2a-1) 913,805
b. Revised Set (=2b-1) 337,952
5. A.C.E. Estimate (=3-1) 3,261,876

Percent Difference

6. DA Estimate

a. Alternative Set (=4a/2a*100) 0.32
b. Revised Set (=4b/2b*100) 0.12
7. A.C.E. Estimate (=5/3*100) 1.15

Note:

The DA estimates for ages under 65 are based on components of population change (births, deaths, legal
immigration and estimates of emigration and undocumented immigration).

The DA estimates for ages 65 and over are based on 2000 Medicare data, adjusted for underenrollment.

DA Alternative Set - DA estimates used in the March 2001 DA report (incorporated an alternative assumption that
doubled the estimated net number of undocumented immigrants entering during the 1990s).

DA Revised Set - DA estimates that incorporate revisions to components of change (described in this report).

Source: U.S. Census Bureau, Population Division.
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Pct. Net Undercount

Table 4--Estimates of Percent Net Undercount by Sex: 1990 and 2000

(a minus sign denotes a net overcount)

Demographic Survey-based
Analysis
1990 2000 PES A.C.E.
Category Revised Revised 1990 2000
Total Population 1.65 0.12 1.58 1.15
Male 2.39 0.86 1.93 1.51
Female 0.93 -0.60 1.25 0.79
Male:Female Diff. 1.46 1.46 0.68 0.72

Source: U.S. Census Bureau, Population Division.

Figure 1--Percent Net Undercount by Sex Based on DA and PES/A.C.E: 1990 and 2000
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Pct. Net Undercount

Table S5--Estimates of Percent Net Undercount by Sex and Age:

1990 and 2000

(a minus sign denotes a net overcount)

Demographic Survey-based
Analysis
1990 2000 PES A.C.E
Category Revised Revised 1990 2000

MALE
Total 2.39 0.86 1.93 1.51
0-17 1.70 0.45 3.17 1.53
18-29 2.31 0.29 3.16 3.45
30-49 347 1.83 1.85 1.81
50+ 1.84 0.48 -0.57 -0.24
FEMALE
Total 0.93 -0.60 1.25 0.79
0-17 1.86 0.89 3.20 1.54
18-29 0.63 -1.74 2.81 2.11
30-49 0.68 -0.70 0.88 0.95
50+ 0.58 -1.16 -1.20 -0.76

Source: U.S. Census Bureau, Population Division.

Figure 2--Percent Net Undercount by Sex and Age Based on DA and PES/A.C.E: 1990 and 2000
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Table 6--Estimates of Percent Net Undercount by Race and Sex: 1990 and 2000

(a minus sign denotes a net overcount)

Demographic Survey-based
Analysis
1990 2000 PES A.C.E.
Category Revised Revised 1990 2000
Total Population 1.65 0.12 1.58 1.15
Black 5.52 2.78 4.43 2.07
Male 8.13 5.15 4.90 2.38
Female 3.05 0.52 4.01 1.78
Nonblack 1.08 -0.29 1.18 1.01
Male 1.55 0.21 1.52 1.39
Female 0.62 -0.78 0.85 0.64
Black:Nonblack
Diff. 4.44 3.07 3.25 1.06

Source: U.S. Census Bureau, Population Division.

Note: Estimates by race shown for 2000 are based on the “average” of Model 1
and Model 2 estimates described in the text.
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Pct. Net Undercount

Figure 3--Percent Net Undercount by Race and Sex, Based on DA
and PES/A.C.E.: 1990 and 2000
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(a minus sign denotes a net overcount)

Table 7--Estimates of Percent Net Undercount by Race, Sex and Age: 1990 and 2000

Demographic Survey-based
Analysis
1990 2000 PES A.C.E.
Category Revised Revised 1990 2000
BLACK MALE
Total 8.13 5.15 4.90 2.38
0-17 5.26 1.06 7.02 2.91
18-29 8.22 5.71 3.58 3.85
30-49 13.02 9.87 6.29 2.58
50+ 5.30 3.87 -0.38 -0.67
BLACK FEMALE
Total 3.05 0.52 4.01 1.78
0-17 5.28 1.54 7.07 2.94
18-29 3.38 -0.66 5.49 3.76
30-49 2.90 1.28 3.20 1.27
50+ -0.54 -1.03 -1.22 -0.83
NONBLACK MALE
Total 1.55 0.21 1.52 1.39
0-17 1.03 0.33 2.46 1.27
18-29 1.35 -0.63 3.10 3.38
30-49 2.17 0.63 1.30 1.70
50+ 1.50 0.14 -0.59 -0.20
NONBLACK FEMALE
Total 0.62 -0.78 0.85 0.64
0-17 1.20 0.77 2.47 1.27
18-29 0.16 -1.94 2.36 1.82
30-49 0.37 -1.01 0.55 0.90
50+ 0.69 -1.18 -1.19 -0.75

Source: U.S. Census Bureau, Population Division.

Note: Estimates by race shown for 2000 are based on the “average” of Model 1 and Model 2

estimates described in the text.
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Pct. Net Undercount

Figure 4--Percent Net Undercount by Race, Sex, and Age, Based on DA and PES/A.C.E:
1990 and 2000
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Table 8--Sex Ratios for the Census, PES / A.C.E., and DA, by Race and Age:
1990 and 2000

(Sex ratios represent males per 100 females)

1990 2000
DA DA A.C.E. Census

Category Revised PES Census Revised | Model 1 | Model 2 | Model 1 | Model 2
BLACK

Total 94.73 90.44 89.59 95.05 91.05 91.19 90.59 90.66
0-17 102.40 102.37 102.42 102.69 103.30 103.07, 103.31 103.09
18-29 99.36 92.13 93.99 100.21 94.10 93.91 93.99 93.74
30-49 96.29 89.00 86.17 96.90 89.66 89.65 88.53 88.42
50+ 75.71 72.08 71.49 77.20 73.51 73.55 73.47 73.44
INONBLACK

Total 96.79 96.54 95.89 98.13 97.88 97.91 97.15 97.18
0-17 105.37 105.51 105.51 105.10 105.50 105.59 105.53 105.60)
18-29 105.13 104.57 103.78 106.69 106.89 107.03 105.27 105.38
30-49 101.31 100.34 99.59 102.28 101.36 101.42 100.59 100.64
50+ 79.97 79.86 79.38 84.20) 83.54 83.57, 83.10 83.12

Source: U.S. Census Bureau, Population Division.

Note: Model 1 compares the 2000 DA estimates for Blacks with Census 2000 tabulations for people who only reported Black. Model 2
compares the 2000 DA estimates for Blacks with Census 2000 tabulations for people who reported Black whether or not they reported any
other race.

DA, survey, and census data used to compute sex ratios are consistent with data used in Table 7.

Figure 5 --Comparison of Sex Ratios for Black and NonBlack: Census, DA and A.C.E.: 2000
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INTRODUCTION

This appendix presents a discussion of the components of the foreign-born population and focuses on
the findings from the Demographic Analysis-Population Estimates (DAPE) research project. In
particular, we assess the assumptions used to estimate the various types of international migrants (legal
immigrants, temporary migrants, unauthorized migrants, and emigrants) and the effect of alternative
assumptions in estimating the size of the foreign-born population. By reviewing alternative
assumptions about the types of international migrants, we assess the completeness of coverage of the
foreign-born population in Census 2000, and the reasonableness of the resulting Demographic Analysis
(DA) estimates.

BACKGROUND

The foreign-born population is defined by the U.S. Census Bureau as people who are not U.S. citizens
at birth.

Defining the Components of the Foreign-Born Population (FB)

The foreign born consist of legal immigrants, temporary migrants, and unauthorized migrants
(Deardorft, 2001b). Stated as an equation, the foreign-born population is defined as:

FB=[L-(M+E)]+T+R
where

FB = Foreign-born population

L = Legal immigrants

M = Mortality to legal immigrants

E = Emigration of legal immigrants

T = Temporary (legal) migrants

R = Residual foreign born (unauthorized migrants)

For the foreign-born population, we estimated demographic characteristics (age, sex, race, and
Hispanic origin) for implied legal status (legal immigrants, temporary migrants, and residual foreign
born) by place of birth, defined for DAPE as 40 unique groupings of countries (see Mulder et al.,
2001).

Legal Immigrants (L)

The Immigration and Nationality Act defines legal immigration as the process by which a non-citizen
of the United States is granted legal permanent residence. A non-citizen with legal permanent
residence status may remain in the country, be employed, travel freely, and seek naturalization to
become a U.S. citizen. Legal immigrants, as categorized by the Census Bureau, include new arrivals to
the United States, people adjusting their migrant status to legal permanent resident (including Special
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Agricultural Workers (SAWs) and pre-1982 entrants (LAWSs)), asylees, and refugees (Perry et al.,
2001).

We estimated the number of legal immigrants using Immigration and Naturalization Service (INS) data.
In 2000, the estimate of survived legal immigrants ([L - (M + E)]) was 21,612,023.

Foreign-Born Emigrants (E)

Foreign-born legal emigrants were residents of the United States who departed from the United States
to reside abroad. Unauthorized migrants, migrants from Puerto Rico, temporary migrants, and natives
(U.S. citizens at birth) are excluded from this population universe. For purposes of the DAPE project,
we estimated the number of emigrants from a residual methodology using data on the foreign-born
population by period of entry from two consecutive censuses (Mulder et al., 2001). We used the
resulting number of emigrants to calculate rates of emigration. Although these emigration rates reflect
the behavior of the entire foreign-born population, they were used as a reasonable proxy for the legal
immigrant population. By applying these emigration rates to the legal immigrant population annually
from 1990 to 2000, we estimated the number of emigrants from the legal population between 1990 and
2000.

Mortality (M)

Survival rates for the legal immigrant population were calculated from life tables of the total population
by sex and single year of age (Mulder et al., 2001). Although these survival rates were calculated for
the total population, they were used as a reasonable proxy for the legal

immigrant population. By applying these survival rates to the legal immigrant population, we
estimated the number of deaths that occurred to this population between 1990 and 2000.

Temporary Migrants (T)

The Immigration and Nationality Act defines temporary migrants (also referred to as nonimmigrants)
as aliens admitted to the United States for a specified purpose and temporary period, but not for
permanent residence. Temporary migrants, as categorized by the Census Bureau and defined for the
remainder of this paper, include those who would be considered

residents of the United States for purposes of the decennial census, including foreign students and
temporary workers, but excluding tourists and business workers (see Cassidy and Pearson, 2001).

We estimated temporary migrants using INS data. In 2000, the estimate of temporary migrants was
1,200,000.

Residual Foreign Born (R)
The residual foreign born, as categorized by the Census Bureau, include the foreign born who were not
otherwise accounted for in a legal migration component, whether or not they were counted in the

census (Costanzo et al,. 2001). Although the residual foreign born include mostly unauthorized
migrants, it also includes some categories of legal (or “quasi-legal”’) migrants for whom data were not
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available. Later in our evaluation section, we have attempted to account for this shortcoming by
separating the residual foreign born into known components of the foreign born (e.g., immigrants such
as asylee applicants who were in a processing backlog at the INS, most of whom will become legal
permanent residents) and the implied unauthorized population (Costanzo et al., 2001; Deardorff, 2001a;
Deardortff, 2001b). Therefore, the residual foreign born is actually:

R=R, +R,
where

R, = Known components of the residual foreign born (mostly quasi-legal migrants)
R, = Implied unauthorized migrants

We estimate known components of the residual foreign born (R,) using INS data. In 2000, the estimate
of this group was 1,700,000. We estimate unauthorized migrants (R,) by applying undercount rate
assumptions to the part of this population counted in the census.

Researchers have not agreed on how many unauthorized migrants were missed in the census.
However, after reviewing research conducted by independent migration experts, and after reviewing
the results for hard-to-count populations from the Accuracy and Coverage Evaluation (A.C.E.), we
assumed a 15-percent average undercount for the foreign born enumerated in the census and
categorized as residual foreign born (see Table 1). Applying this average 15-percent undercount to the
residual foreign born counted in the census, we estimated the following “true” level of foreign born by
migrant status in 2000 (see Table 2).

Table 1: Census Level Estimates of the Foreign-Born Population by Migrant Status in 2000: Baseline

Migrant Status Number

Foreign Born Population 31,098,945
Survived Legal Immigrants (implied) 21,612,023
Temporary Migrants' 781,507
Residual Foreign Born 8,705,419

! Estimates of temporary migrants were calculated from the census using previous census methodology.
Components of the foreign born do not add to the total foreign born due to rounding in underlying calculations.
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Table 2: “True” Level Estimates of the Foreign-Born Population by Migrant Status in 2000: Baseline

Migrant Status Number
Foreign Born 32,635,199
Survived Legal Immigrants (implied) 21,612,023
Temporary Migrants' 781,507
Residual Foreign Born 10,241,669

! For the Baseline estimates, we assumed complete census coverage for temporary migrants. For subsequent scenarios, we
assumed a “true” level estimate of temporary migrants of 1,200,000.

The demographic analysis estimates presented in detail in the main section of this report used the levels
of temporary migrants and unauthorized migrants (counted within the residual foreign born) shown
above. These levels represent the results of detailed analysis and the application of detailed age, sex,
race, and Hispanic origin distributions.

DETAILED METHODOLOGY

Previous estimates of the foreign-born population by migrant status used a variety of often unrelated
data sets. Using different data sets to estimate types of international migrants is problematic given the
residual methodology used previously and in this analysis. To minimize inconsistencies, we used an
integrated approach to calculate the migrant status of the foreign born. Additionally, we generated
standardized files for the 1990 Census and Census 2000 data which were used for the calculations of
the number of each type of international migrant. We also used a standard method to impute values for
missing variables and characteristics in these files.

Data Sets Used for Calculations

For temporary migrants, data from the Census 2000 Supplementary Survey were used as a proxy for
Census 2000 data that were not yet available. A review and evaluation of these data suggest they are a
reasonable approximation for yet unavailable detailed Census 2000 sample data (Malone, 2001;
Deardorff and Malone, 2001).

For 1990, we used the census sample edited detail file modified to remove the category of “some other
race.” Missing data for country of birth were imputed using responses to the country of birth question,
independently for each state. For 2000, we used preliminary census sample data, based on intermediate
weighting schemes and editing procedures, and modified to match the 1990 racial categories (Malone,
2001). The preliminary Census 2000 sample data were available only for certain variables, including
age, sex, race, Hispanic origin, country of birth, citizenship, and year of entry into the United States.

Using these data sets, we estimated the foreign born in 2000 by migrant status (legal immigrants,
temporary migrants, and a residual component consisting of quasi-legal and unauthorized migrants) by
DA race (Black, NonBlack), sex, and A.C.E. age groups (ages 0-17, 18-29, 30-49, and 50 and older).
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In addition, we estimated the number of foreign born by migrant status, sex, A.C.E. age groups, and
mutually exclusive race/ethnic categories (non-Hispanic White, non-Hispanic Black, non-Hispanic
Asian and Pacific Islander, non-Hispanic American Indian and Alaska Native, and Hispanic).

Review of Previous Methodology Used to Calculate the Foreign-Born Population by Migrant Status

Historically, the Census Bureau employed demographic analysis to evaluate the accuracy of census
results. In the course of these evaluations, the Census Bureau made assumptions regarding the level of
legal and unauthorized migrants. Based on previous research about census coverage of these
populations, the Census Bureau traditionally assumed a higher coverage rate for legal immigrants than
for unauthorized migrants (Costanzo et al., 2001). After the 1990 Census, the Census Bureau expanded
estimates of international migrants to include temporary migrants to the United States, as previous
estimates of temporary migrants were limited to the number of foreign students in the country. A
primary reason for estimating temporary migrants was to account for this group independently of the
unauthorized population in the decennial census. Other reasons were to develop better demographic
characteristics of the foreign-born population (specifically, temporary migrants do not age during the
decade because of legal requirements restricting length of stay in the United States), and to evaluate the
upcoming results of Census 2000.

A major component of the DAPE project was to validate estimates of the number of international
migrants (legal immigrants, temporary migrants, and unauthorized migrants) in 1990. After our
validation work, we used the same methodologies to develop estimates of the number of international
migrants for 2000 using available data. Independent teams were formed to evaluate work on each of
these components of international migration. For detailed descriptions of how the teams revised and
improved previous estimates, see Costanzo et al., 2001; Mulder et al., 2001; Cassidy and Pearson,
2001; and Perry et al., 2001.

Evaluation of the Methodology Used to Calculate the Foreign-Born Population by Migrant Status

Although researchers have routinely adjusted census level estimates of unauthorized migrants to
account for those missed in the census, they usually do not adjust explicitly for similar undercounts to
the legal immigrant and temporary migrant populations (Passel, 2001; Bean et al., 2001).

To assess the robustness of these levels to varying assumptions about the undercount of legal
immigrants and temporary migrants, we developed several scenarios. As discussed later, the
application of alternative assumptions results in different implied total foreign-born populations by
migrant status. Nevertheless, the totals are not different enough to greatly affect the total DA
estimates. Thus, while the results based on the 15-percent assumptions discussed above could vary, the
variations would not be substantively different.

This evaluation of the methodology used to calculate the components of international migration
addressed several questions:

1) Was the assumption of complete coverage of legal immigrants and temporary migrants in
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the census reasonable?
2) Was the assumption of 15-percent undercount for all residual foreign born reasonable?

3) Was the resulting estimate of the residual foreign born a reasonable approximation of
unauthorized migrants?

Evaluation Question 1

When assigning the foreign born counted in the census to migration statuses, previous researchers at
the Census Bureau assumed complete (100 percent) coverage of legal immigrants and temporary
migrants in the decennial census. Because unauthorized migrants were calculated in the residual
category (foreign-born population minus the sum of legal immigrants and temporary migrants), the
number of foreign born counted in the census who were categorized as unauthorized migrants would be
even higher if the assumption of complete coverage of legal immigrants and temporary migrants was
dropped.

Researchers studying the foreign born, both inside and outside the Census Bureau, agreed that an
assumption of complete coverage for legal immigrants and temporary migrants was unreasonable
(Deardorff and Cresce, 2001). A change to this assumption of full coverage in the census would mean
fewer foreign born being categorized as legal immigrants and temporary migrants, and more foreign
born being categorized as unauthorized migrants during census level calculations.

Evaluation Question 2

Due to time constraints of the DAPE project, we assumed an average 15-percent undercount rate for the
residual foreign born, before meeting with external experts on international migration, even though we
expected rates to differ for all groups (legal immigrants and temporary migrants, as well as
unauthorized migrants) and to vary by demographic characteristics (age, sex, race, and Hispanic origin)
and country of birth. Although no consensus emerged on the appropriate levels of undercount to
assume, experts we consulted agreed that the previously assumed average undercount of 15 percent was
probably too high, especially given the undercount rates of other hard-to-count groups from Census
2000 (e.g., the undercount rate for Hispanic renters was less than 5 percent), (see Hogan and Whitford,
2001). Additionally, a 15-percent undercount represented the midpoint of previously used rates, but
evaluation results suggest census coverage improved from the 1990 Census to Census 2000.

A-8



Evaluation Question 3

Most importantly, researchers were concerned about the possible implications of not correcting the
assumptions discussed above. Although an explanation that some legal immigrants and temporary
migrants were categorized as residual foreign born was helpful, the media and policy makers could
mistakenly interpret our results for the residual foreign born as a “best” guess of the size of the
unauthorized migrant population. Furthermore, because we had not included “quasi-legal” immigrants
(e.g., refugees who had not adjusted to legal permanent resident status because of processing backlogs
at INS) in the legal immigrant category, additional foreign born were included in this residual category.
For a more detailed discussion of these populations, see Costanzo et al., 2001.

Based on these discussions, we decided to produce alternative undercount assumptions for the foreign-
born population and to evaluate the initial, detailed set of estimates against the alternatives. In
addition, we are emphasizing that the residual group (as identified by our initial equation) is not an
accurate portrayal of the unauthorized foreign born. Finally, we identified additional information about
the foreign-born population to separate the residual foreign born category into two components: known
components of the foreign born (or those identified as quasi-legal) and the implied unauthorized
population (Costanzo et al., 2001; Deardorff and Cresce, 2001).

RESULTS OF ALTERNATIVE ASSUMPTIONS

Table 1 and Table 2 show estimates of the foreign-born population by migrant status using our baseline
estimates that assume a 15-percent undercount of the residual foreign born. For the remainder of this
appendix, we calculated the foreign-born population by migrant status using alternative assumptions
about census level coverage of these populations. In addition to using different coverage assumptions,
we attempt also to separate the residual foreign born into two components: known components (mostly
quasi-legal migrants) and the implied unauthorized migrant population.

To address our initial assumption about complete (100 percent) coverage of legal immigrants and
temporary migrants in the census, we estimated undercount rates for both groups, then applied those
undercount rates to the census level calculations. Although an endless number of possibilities existed
for alternative undercount scenarios, we attempted to create a lower and upper bound around our most
reasonable assumptions, which will be referred to as the “DAPE Estimate” in this report (Deardorff,
2001a).

Assumptions for the DAPE Estimate of the Foreign-Born Population

Beginning with a preliminary census level foreign-born population of 31,098,945, we assumed a 2-
percent undercount rate for legal immigrants, a 35-percent undercount rate for temporary migrants, a 5-
percent undercount rate for known components of the residual foreign born, and a 12.5-percent
undercount rate for implied unauthorized migrants (see Table 6 and Equation A). [Table 3 through
Table 5 show data with the underlying estimates of the foreign-born population by migrant status
consistent with the undercount rate assumptions shown in Table 6.]
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For this scenario, the undercount rate of legal immigrants was assumed to be about twice as high as for
the total household population; the undercount rate of temporary migrants was calculated based on the
difference between the number we identified from our estimate (Cassidy and Pearson, 2001) and the
number of temporary migrants identified by INS, or 35 percent; the undercount rate of known
components of the residual foreign born was assumed to be about 4 times as high as for the total
household population (or slightly higher than the rate for Hispanic renters); and the undercount rate of
unauthorized migrants was assumed to be approximately 10 times the rate for the total household
population, or approximately 3 times the undercount rate for Hispanic renters (see Hogan and

Whitford, 2001).

Table 3 shows the resulting foreign-born population by migrant status.

Table 3: “True” Level Estimates of the Foreign-Born Population by Migrant Status in 2000: DAPE
Estimate

Migrant Status Number
Foreign Born 33,091,988
Survived Legal Immigrants 21,612,023
Temporary Migrants 1,200,000
Residual Foreign Born 10,279,965
Known Components 1,789,474
Unauthorized (Implied) 8,490,491

Assumptions for the DAPE Lower-Bound Estimate of the Foreign-Born Population

Beginning with a census level foreign-born population of 31,098,945, for the lower-bound estimate, we
assumed a 1-percent undercount rate for legal immigrants, a 7-percent undercount rate for temporary
migrants, a 1-percent undercount rate for known components of the residual foreign born, and a 10-
percent undercount rate for implied unauthorized migrants, as shown in Table 6 and Equation B.

For this scenario, the undercount rate of legal immigrants was assumed to be about the same as for the
total household population; the undercount rate of temporary migrants was assumed to be almost twice
as high as for Hispanic renters; the undercount rate of known components of the residual foreign born
was assumed to be about the same as for the total household population; and the undercount rate of
unauthorized migrants was assumed to be approximately 8 times the rate for the total household
population, or a little more than twice the undercount rate for Hispanic renters (see Hogan and
Whitford, 2001).
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Table 4 shows the resulting foreign-born population by migrant status.

Table 4: “True” Level Estimates of the Foreign-Born Population by Migrant Status in 2000: Lower-
Bound DAPE Estimate

Migrant Status Number
Foreign Born 32,174,511
Survived Legal Immigrants 21,612,023
Temporary Migrants 1,200,000
Residual Foreign Born 9,362,488
Known Components 1,700,000
Unauthorized (Implied) 7,662,488

Assumptions for the DAPE Upper-Bound Estimate of the Foreign-Born Population

Beginning with a census level foreign-born population of 31,098,945, for the upper-bound estimate, we
assumed a 2-percent undercount rate for legal immigrants, a 35-percent undercount rate for temporary
migrants, a 5S-percent undercount rate for known components of the residual foreign born, and a 15-
percent undercount rate for implied unauthorized migrants (see Table 6 and Equation C).

For this scenario, the undercount rate of legal immigrants was assumed to be about twice as high as for
the total household population; the undercount rate of temporary migrants was calculated based on the
difference between the number we identified from our estimate (Cassidy and Pearson, 2001) and the
number of temporary migrants identified by INS; the undercount rate of known components of the
residual foreign born was assumed to be about 4 times as high as for the total household population (or
slightly higher than the rate for Hispanic renters); and the undercount rate of unauthorized migrants
was assumed to be approximately 12 times the rate for the total household population, or nearly 4 times
the undercount rate for Hispanic renters (see Hogan and Whitford, 2001).

Table 5 shows the resulting foreign-born population by migrant status.

Table 5: “True” Level Estimates of the Foreign-Born Population by Migrant Status in 2000: Upper-
Bound DAPE Estimate

Migrant Status Number
Foreign Born 33,347,473
Survived Legal Immigrants 21,612,023
Temporary Migrants 1,200,000
Residual Foreign Born 10,535,450
Known Components 1,700,000
Unauthorized (Implied) 8,835,450
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Implications and Reasonableness

The estimates of the foreign-born population differ because of alternative assumptions about coverage
rates by migrant status. The implied total undercount for the foreign-born population ranges from 3.3
percent using the assumptions for the lower bound to 6.7 percent using the assumptions for the upper
bound (see Table 6). These ranges are similar to the undercount rates (as measured by the A.C.E.) of
approximately 3 percent for Hispanics and approximately 4 percent for Hispanic renters.

Table 6: Census Level Undercoverage Rate Assumptions for the Foreign-Born Population by Migrant
Status: 2000

DAPE Estimate
Migrant Status Lower Bound "DAPE" Upper Bound
Foreign Born 32,174,511 33,091,988 33,347,473
Survived Legal 1% 2% 2%
Temporary ' 7% 35% 35%
Residual Foreign Born
Known Components 1% 5% 5%
Unauthorized (Implied)*|10% 12.5% 15%
Average Undercount Rate® |3.3% 6.0% 6.7%

"' The 35-percent undercount assumption for temporary migrants is consistent with the Census Bureau’s estimate using 1990
methodology. This methodology does not identify temporary migrants in certain visa categories that did not exist until after
1990.

? The undercount assumptions for unauthorized migrants are for “true” level, not census level.

3 Average undercount rate = ( (estimated foreign born - Census foreign born) / estimated foreign born) x 100.
The Census foreign-born population was 31,098,945.

The “true” level for the foreign born would be 3.3 percent higher than census level using the
assumptions for the Lower-Bound DAPE Estimate; 6.0 percent higher using assumptions for the DAPE
Estimate; and 6.7 percent higher using assumptions for the Upper-Bound DAPE Estimate.

Using these new results for the total foreign-born population to calculate DA estimates results in
figures lower than the A.C.E. total population of 284,683,782 (see Table 7). Including the Lower-
Bound DAPE Estimate of the foreign born in the calculation of the DA population would result in an
estimate of 281,299,186, or more than 3 million people lower than the A.C.E. total population. The DA
population would be 282,216,664 using the DAPE Estimate for the foreign born, or more than 2 million
people lower than the A.C.E. total population. Similarly, the DA population would be 282,472,149
using the Upper-Bound DAPE Estimate for the foreign born, also more than 2 million lower than the
corresponding A.C.E. total population. In summary, despite the use of alternative assumptions in these
scenarios, resulting estimates of the foreign-born population do not explain the different total
populations calculated by DA and the A.C.E.
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Table 7: Effect of Alternative Assumptions for the Foreign-Born Population on Demographic Analysis

Estimates
“DAPE” Estimate
Component Lower Bound “DAPE” Upper Bound
DA Total Population 281,299,186 282,216,664 282,472,149
Foreign Born
Number 32,174,511 33,091,988 33,347,473
Percent 11.44 11.73 11.81
Implied Net Undercount of DA Total
Population Relative to Census 2000
Number -122,720 794,758 1,050,243
Percent of DA Total -0.04 0.28 0.37

Notes: The Census 2000 Population is 281,421,906. A minus sign denotes a net overcount.
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EQUATIONS FOR DAPE

Equations for Estimating the Foreign-Born Population by Migrant Status

Equation A: DAPE Estimate of the Foreign-Born Population by Migrant Status®
Census Level Foreign Bormn=[L-(M+E)]+ T+R, +R,
“True” Level Foreign Born = AR; + AR + ARy, + Implied Unauthorized

Counted L = 0.98 AR,
Counted T = 0.65 AR,
Counted R, =0.95 ARy,

Census Level Foreign Born - (0.98 AR;) - (0.65 AR;) - (0.95 ARy,) =
Counted Unauthorized =R,

To get implied unauthorized:
Apply Undercount to Counted Unauthorized (R,) = 1/.875 R,

where:

[L - (M + E)] = Survived legal immigrants (counted)

T = Temporary migrants (counted)
R, = Residual foreign born—known components (counted)
R, = Residual foreign born—implied unauthorized (counted)

AR; = Administrative record estimate of implied survived legal immigrants
(INS data)

AR = Administrative record estimate of temporary migrants (INS data)

ARy = Administrative record estimate of residual foreign born known
components (INS data)

3The census level estimates used to produce results in Table 3 assumed a survived legal
immigrant population of 21,188,258 rather than 21,179,783. The “true” level estimates in Table
3 assumed known components of the residual foreign born were 1,789,474 rather than 1,700,000.

A-15



Equation B: DAPE Lower-Bound Estimate of the Foreign-Born Population by Migrant Status*
Census Level Foreign Bormn=[L-(M +E)]+ T+R, +R,
“True” Level Foreign Born = AR; + AR + ARy, + Implied Unauthorized

Counted L = 0.99 AR,

Counted T = 0.93 AR,

Counted R, =0.99 ARy,

Census Level Foreign Born - (0.99 AR;) - (0.93 AR;) - (0.99 ARy,) =
Counted Unauthorized =R,

To get implied unauthorized:
Apply Undercount to Counted Unauthorized (R,) = 1/.90 R,

where the notation is as defined above.

*The census level estimates used to produce results in Table 4 assumed a survived legal
immigrant population of 21,398,043 rather than 21,395,903; a temporary migrant population of
1,121,495 rather than 1,116,000; and known components of the residual foreign born of
1,683,168 rather than 1,683,000.
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Equation C: DAPE Upper-Bound Estimate of the Foreign-Born Population by Migrant Status’
Census Level Foreign Bormn=[L-(M +E)]+ T+R, +R,
“True” Level Foreign Born = AR; + AR + ARy, + Implied Unauthorized

Counted L = 0.98 AR,

Counted T = 0.65 AR,

Counted R, =0.95 ARy,

Census Level Foreign Born - (0.98 AR;) - (0.65 AR;) - (0.95 ARy,) =
Counted Unauthorized =R,

To get implied unauthorized:
Apply Undercount to Counted Unauthorized (R,) = 1/.85 R,

where the notation is as defined above.

>The census level estimates used to produce results in Table 5 assumed a survived legal
immigrant population of 21,188,258 rather than 21,179,783 and known components of the
residual foreign born of 1,619,048 rather than 1,615,000.
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