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Estimating Characteristics of the Foreign
Born by Legal Status: An Evaluation
of Data and Methods

Abstract This paper starts with a general background regarding issues associated
with measuring the foreign born and immigration before describing population
estimation techniques. It then describes methods for estimating the foreign-born,
including residual methods, administrative records methods, specialized survey
methods, and methods that do not fit neatly into the preceding categories. Following
the evaluations of these methods are suggestions in regard to data and methods, that
could be used to generate regular estimates of the foreign-born by legal status.
The paper notes that there is no gold standard for evaluating methods for estimating
the foreign-born, which means they cannot be subjected to the standard evaluation
process used for the general methods of population estimation. Thus, the selection
of methods is based on criteria other than accuracy. These include cost and time-
liness, and transparency, among others. The paper concludes with a general
recommendation that a ‘‘direct’’ measure of the foreign-born population be
developed, and discusses three possibilities: (1) a large scale ‘‘two-card’’ survey be
funded and implemented by a non-governmental entity that has the experience and
human capital to implement such a survey, (2) an attempt to use existing data
sources to cluster or perform a latent class analysis to assign legal status, and (3) an
imputation model based on a survey that asks a question on legal status.

Keywords Immigration � Foreign Born Population � Estimation Methods � Legal
Status

Introduction

This paper is intended to provide demographers and statisticians with an overview
and thorough literature review of methods for estimating characteristics of the
foreign-born population by legal status. The key phrase in the above sentence is
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‘‘legal status’’; the term itself is difficult to define clearly (although we will make an
attempt), and existing surveys and the Decennial Census omit questions referring to
legal status, with the exception of naturalization status. In the absence of direct data
collection, social scientists must rely on ‘‘indirect’’ methods, which we will
describe. Likewise we will discuss data availability and data gaps, and adminis-
trative arrangements that might help close the gaps. We will focus only on the
national level; while subnational characteristics estimates by legal status would be
desirable, at this point such an effort would be ‘‘putting the cart before the horse.’’
At points we will simply refer to ‘‘status’’; in these cases we mean ‘‘legal status.’’

The substantive remainder of the paper is organized into eight sections.
The following section provides a general background to issues associated with
measuring the foreign born and immigration. It is not meant to be inclusive, but
suggestive. The third section deals with population estimation as a whole and
includes topics related to direct and indirect measures, formal demography,
censuses, and samples. The fourth section deals with estimating the foreign born
using residual methods, which are based on the Decennial Census, the Current
Population Survey, and, more recently, the American Community Survey.
The fifth section deals with estimating the foreign born using administrative
records while the sixth section covers method for estimating the foreign born using
specialized survey and related statistical methods. The seventh section provides an
evaluation of the methods used to estimate the foreign born. The eighth and final
section provides suggestions in regard to data and methods that could be used to
generate regular estimates of the foreign born by status.

The Foreign Born and Immigration1

Overview

As Gerstle (2008) has observed, the history of the United States is deeply inter-
twined with immigration and for most of its history the country has been
remarkably open to immigrants. In fact, it is this immigration that has largely
determined the history of the racial and ethnic composition of the United States
and its majority–minority relations. Territorial expansion, the incorporation of the
people living within these acquired territories, and the ‘‘great migration’’ of
African-Americans out of the south, round out the story of the nation’s racial and
ethnic composition and majority–minority relations (Flanagan 2002).

With the exception of the 1860s and the 1890s, the number of international
migrants to the United States increased in each decade from the 1820s to the
1901–1910 decade (Schmidley 2001). The Decennial Census data show that the

1 Material in this section is adapted from several sources, including Deardorff and Blumerman
(2001), Edmonston and Michalowski (2004), Judson (2006), and Malone et al. (2003).
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foreign-born population increased rapidly from 2.2 million in 1850, the first year in
which place-of-birth data were collected, to 13.5 million in 1910 (Schmidley 2001).

The number of new foreign born arrivals declined between 1911 and the 1920s,
due first to World War I and then to the restrictive immigration legislation enacted
in 1921 and 1924 in which a national origin quota system was established. This
system severely limited immigration and favored countries in the Western
Hemisphere and Northern or Western Europe (Schmidley 2001). Because of
decreased migration to the United States, the proportion of foreign-born in the total
population, which had fluctuated in the 13–15% range from 1860 to 1920, dropped
from 14.7% in 1910 to 11.6% in 1930. By 1950, the U.S. foreign-born population
dropped to 10.3 million in 1950 or 6.9% of the total population. By 1970 it
was down to about 9.8 million, which, at about 4.8% of the total population,
represented a record low in the twentieth century (Hansen and Bachu 1995).

Given the often tumultuous nature of racial and ethnic relations in the United
States, it comes as no surprise that Americans have also feared immigrants and
responses—both physical and legal—have been aimed at specific groups who were
viewed as threatening (Gerstle 2008). A landmark response came in the form of
the national origins quota system, which was enacted in the 1920s and reaffirmed
in the Immigration and Nationality Act of 1952. However, attitudes shifted by the
1960s and the national origins quota was eliminated by the 1965 Amendments to
the Immigration and Nationality Act of 1952 (Schmidley 2001). This legislation
and subsequent legislation, including the Immigration Reform and Control Act of
1986, which permitted some illegal aliens to obtain lawful permanent residence,
and the Immigration Act of 1990, which increased the annual cap on immigration,
have contributed to increased international migration (Schmidley 2001).

Since 1970, the numbers of foreign-born have increased, reaching 31.1 million,
or 11.1% of the U.S. population, by 2000 (Malone et al. 2003). By 2003, the
U.S. Census Bureau estimated the foreign-born population at 33.5 million (Larsen
2004), or approximately 11.5% of the total U.S. population.

While there are uncertainties in the counts and estimates of the foreign-born
population, they appear to be less than those for estimates of the foreign-born who
are not ‘‘authorized’’ to reside in the United States. Walsh (2007), for example,
reports seeing estimates ranging from 7 million to 20 million—even 40 million in
one extreme case. However, when in examining estimates that provide descrip-
tions of the methods and data underlying them, the range of numbers is reduced
considerably. Passel et al. (2004) estimate that there were 8.3 million unauthorized
people residing in the US in 2000. Passel (2005) estimates that there were 10.3
million in 2004. Hoefer et al. (2007) estimate that there were 11.6 as of January
2006, while Fortuny et al. (2007), for example, estimate that in 2007 there were
between 11 and 12 million. If the current number is between 11 and 12 million, it
would represent about one-third of the foreign-born population in the US.

Just as the uncertainty increases in moving from estimates of the foreign-born
population to estimates of the unauthorized population, so does the level of con-
tentiousness. Gerstle (2008), for example, points out that the historical record
shows that war or near-war conditions often are associated with less-than
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enthusiastic ‘‘responses’’ to immigrants. Given the current situation of the United
States with troops in Iraq and Afghanistan, it again should come as no surprise that
historical tensions have once again arisen between those who ‘‘were already here’’
and those who ‘‘have recently arrived.’’

One example of the contentiousness can be found in a recent paper by Walsh
(2007, p. 220), who refers to a 2005 report done by Passel as ‘‘…largely advo-
babble (immigrant advocate babble) under the guise of research and statistical
analysis…’’ Others view this same report as valid research (see, e.g., National
Research Council 2006b; Orrenius and Zavodny 2006; State of Minnesota 2005).
We point out the contentiousness surrounding this issue because it affects not only
the estimates and other determinations of the foreign-born in the United States,
especially when status (i.e., authorized and unauthorized) is considered, but also
the task of evaluating the methods used to determine the numbers of foreign-born
(Walashek and Swanson 2006). The present ‘‘climate’’ noted, the present paper is
aimed at identifying, describing, and evaluating methods that have, are, or could
be used to estimate the US foreign-born population by status.

Counting the Foreign Born

Attempts to count the foreign-born population in the United States have a long
history. They appear to have started with the 1820 and 1830 decennial censuses, in
which enumerators were asked to take note of individuals who were aliens
(see, e.g., Malone et al. 2003). However, no specific questions on citizenship status
were asked until the 1890 census. These questions remained with some variations
except in 1960. Questions concerning an individual’s place of birth have appeared
in the decennial censuses since 1850.

From 1870 to 1970, parental nativity (place of birth of the individual’s father and
mother) was also asked. Census 2000 asked, ‘‘Where was this person born?’’ asking
for the name of the state for those born within the United States or the country name
for those born elsewhere. In many decennial censuses, an additional question asked
the year in which a person born outside the United States (whether native or foreign
born) came to live in the United States. However, as noted by Grieco (2003)
because there is no ‘‘long form’’ planned for the 2010 census, these questions are
now found within the American Community Survey (ACS). Unfortunately, as is
discussed later, the ACS uses a different definition of residency than does the
decennial census, one that is essentially that for a De facto population rather than
the De jure definition used in the Decennial Census, the CPS, SIPP, and the Census
Bureau’s estimates and projections programs (see, e.g., National Research Council
2007, p. 31, 2006a). This is a point to which we return several times.

Currently, the ACS (2008 Questionnaire) asks three questions in regard to the
foreign born. These questions are similar to those just described for the decennial
censuses. For example, there is an ACS question that asks if one was born in the
United States or out of the United States.

4 Estimating Characteristics of the Foreign Born by Legal Status



Definitions of Foreign Born and Immigrants by ‘‘Status’’

The U.S. Census Bureau defines the foreign born as people who are not U.S.
citizens at birth (Deardorff and Blumerman 2001). This population consists of
legal immigrants, temporary migrants, and unauthorized migrants as shown in the
following equation (Deardorff and Blumerman 2001):

FB ¼ ½L� ðM þ EÞ þ T þ R�;

where,

FB Foreign-born population;
L Legal Immigrants;
M Mortality to legal immigrants;
E Emigration of legal immigrants;
T Temporary (legal) migrants; and
R Residual foreign-born (unauthorized and quasi-legal migrants).

The preceding equation is a useful way to look at the foreign-born as a whole as
well as by status. Among other reasons, it serves as an illustration of the ‘‘residual’’
method for estimating the unauthorized and quasi-legal migrants, a topic that is
covered later.

Although the definitions by Deardorff and Blumerman (2001) are useful, there
is no single set of conventions used to describe the ‘‘status’’ categories that
immigrants fall into (see, e.g., Edmonston and Michalowski 2004; Passel et al.
2004). One of the major sources of confusion in terms of defining immigration
status categories involves foreign-born residents with applications pending. Some
of these pending applications have different objectives and potential immigration
status outcomes. In other cases, an immigration status may be determined in order
develop estimates of immigrants by status category. As three simple examples of
the former, immigrants may petition to become lawful legal permanent residents,
receive changes in temporary or non-immigrant status, or to obtain extensions of
non-immigrant status. In terms of the latter, valid reasons exist for interpreting the
immigration status of the resident foreign-born population in multiple ways. As
two simple examples, an agency may need to render a legal classification for
enforcement, budget, or program purposes, while a policymaker may want an
estimate of how many foreign-born residents may be affected by proposed legis-
lation. These simple examples point toward the fact that there is neither a single
data set nor a single method that can be used to estimate numbers of foreign-born
residents with pending applications by immigration status.

There also are two additional situations that may in fact be combined in some
situations. First, some of them have ‘‘employment authorization documents’’; and
second, some of them are not legally entitled to be in the United States.
In combination, then, some of the foreign-born with employment authorization
documents may not be legally entitled to be in the United States.
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Further complicating these definitions is the issue of the residence rule used,
De jure or De facto. If data from the Decennial Census, CPS, and SIPP are used to
generate estimates of the foreign-born by status, then the result is the De jure
foreign-born population (by status); if the ACS is used, the result is, in essence, the
De facto foreign-born population (by status). As is discussed later, it is not clear
what results when DHS data and some other types of administrative data are used.
The situation with special surveys aimed at directly counting the foreign-born
(by status) also has some ambiguity: a given survey could be aimed at either the
De jure or De facto population.

These situations and statuses interact, thereby contributing to the lack of
standard definitions and conventions on how to define the foreign-born with
pending applications. Are they legal? Are they unauthorized? The Department of
Homeland Security (DHS), for example, uses the term ‘‘unauthorized’’ to describe
foreign-born persons residing illegally in the United States, but includes some
‘‘unauthorized immigrants’’ who have pending applications.

Given the lack of consensus, Judson (2006) constructed a table that attempts to
bring some order to this situation. It is reproduced here as Exhibit 1 and forms a

Exhibit 1 Legal status terms

Term Sub-term Legal and procedural definition

(Authorized) Legal
immigrant

Naturalized Has obtained U.S. citizenship
Lawful

permanent
resident
(LPR)

Has applied for LPR status, and has been
formally admitted

(Authorized) Legal
temporary (‘‘legal non-
immigrant’’)

Lawful temporary application has been
accepted; AND

Terms of admission have not been violated;
AND

Neither naturalized nor LPR status has been
granted, even if application exists

Refugee/asylee Has applied for refugee or asylee status and been
granted same; OR

Present in the U.S., citizen of temporary
protected status-recognized country; AND

Has not converted status to legal temporary,
lawful permanent, or naturalized

Residual, unauthorized* or
other

Application in process but not yet granted; OR
Entered without inspection; OR
Violated terms of residence

Within residual:
Quasi-legal Has applied for lawful permanent resident, legal

temporary status, refugee, asylee, or
temporary protected status; AND status not
yet granted
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useful point of departure for this report in terms of discussing the various
categories into which the foreign-born whose place of residence is in the United
States as of July 1st (the official estimate date) or April 1st (the official census day)
might be classified.

With the exception of the methods based solely on the ACS, most of the
different ways that the authors covered in this section have the defined the foreign-
born population (by status) are based on the De jure concept of a population, which
is the definition used to enumerate the population in the decennial census of the
United States. However, this is not always explicit, which is not surprising because
the major sources of population data in the United States also are based on this
approach (see, e.g., National Research Council 2006a). However, there may be a
significant proportion of the unauthorized population that would not be considered
as ‘‘residents’’ according to the census enumeration procedures used by the US
Census Bureau. Consequently, instead of being enumerated as part of the De jure
population, those who do not meet the ‘‘residence rules’’ requirements would not
be enumerated because they would be considered as part of the De facto popu-
lation. In later sections, the effect of these implied definitions on estimates is
discussed, especially in terms of estimates generated by the residual method and its
variations. Unless otherwise specified, we generally use the term ‘‘unauthorized’’
in this report to described those who would be enumerated in a census as a resident
of a given location, but, in fact, entered the United States without inspection, or
have an application in process that has not yet been granted, or have violated terms
of ‘‘legal residence’’ in the United States.

Current Sources of Data on Immigrants

Edmonston and Michalowski (2004) observe that official records of immigration to
the United States have been kept by a Federal agency since 1820, but official
records of emigration have been kept only since 1908. The Department of State,
the Department of Labor, and other Departments compiled the statistics before this
work was shifted from the Department of Labor to the Justice Department in 1944,
where it is now located (Edmonston and Michalowski 2004).

The data on migration of the Immigration and Naturalization Service do not fit
any simple classification scheme and, in fact, because of the complexity and variety
of the data, more than one classification scheme is required to present them (see,
e.g., Camarota and Capizzano 2004). Edmonston and Michalowski (2004) identify
two principal collection systems and a few subsidiary and supplementary ones. The
first is confined to aliens and is based on visa forms surrendered by aliens at ports of
entry and visas issued to aliens adjusting their status in the country to permanent
residence. This system is believed to cover only a small part of the movement
across the United States borders (e.g., Camarota and Capizzano 2004).

The second principal collection system is more inclusive than the first and, in
general, covers all persons arriving at and departing from U.S. ports of entry. From
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a demographic point of view, however, these data have serious limitations not
shared by the first classification, including lack of the more detailed information
collected. This system covers three subsidiary groups: passengers arriving or
departing principally by sea or air, land border crossers, and crewmen. The types
of statistics compiled and their precise definitions vary from one period to another.
The description given below (Edmonston and Michalowski 2004) applies to the
current situation.

In general, ‘‘admission statistics’’ covers four classes: (1) aliens admitted to the United
States as ‘‘immigrant aliens admitted,’’ (2) aliens departing from the United States as
‘‘emigrant aliens departed,’’ (3) aliens admitted as ‘‘non-immigrant aliens admitted,’’ and
(4) aliens departing as ‘‘non-emigrant aliens departed.’’ Immigrant aliens are nonresident
aliens admitted to the United States for permanent residence (or with the declared
intention of residing here permanently) or persons residing in the United States as
non-immigrants, refugees, or ‘‘parolees’’ who acquired permanent residence through
adjustment of their status.

Emigrant aliens are resident aliens departing from the United States for a permanent
residence abroad (or with the declared intention of residing permanently abroad). Statistics
on emigrant aliens were discontinued as of July 1, 1957, when persons departing were no
longer inspected.

The first two classes, which are considered as the basic classes of alien migrants, are
supplemented by two additional classes of alien admissions or departures—non-immigrant
aliens admitted and non-emigrant aliens departed. In general, non-immigrant aliens are
non-resident aliens admitted to the United States for a temporary period or resident aliens
returning to an established residence in the United States after a temporary stay abroad
(i.e., an absence of more than 12 months). On the basis of recent experience, numerically
the most important group of non-immigrant aliens is the group ‘‘temporary visitors for
pleasure.’’ Other numerically important groups are ‘‘returning residents,’’ ‘‘temporary
visitors for business,’’ ‘‘transit aliens,’’ ‘‘temporary workers and industrial trainees,’’ and
‘‘students.’’ Also included among non-immigrant aliens are ‘‘foreign government
officials,’’ ‘‘exchange aliens,’’ and members of international organizations.

‘‘Non-emigrant aliens departed’’ are nonresident aliens departing after a temporary stay
in the United States or resident aliens departing for a temporary stay abroad (i.e., for more
than 12 months). Data on non-emigrant aliens were tabulated up to July 1, 1956; such
figures are not available since that date. The classes of arrival and the classes of departure
do not correspond to each other completely because the intended length of stay as declared
does not always correspond to the actual length of stay. Thus, persons who are admitted as
non-immigrant aliens for a temporary stay but remain longer than a year are classified as
emigrant aliens on departure, and aliens who are admitted for permanent residence but
decide to depart within a year are classified as non-emigrant aliens on departure.

The second collection system provides ‘‘arrival’’ and ‘‘departure’’ statistics and may be
viewed as having three distinct components. The first component covers principally
arrivals and departures by sea and air; the second covers ‘‘border crossers,’’ i.e., persons
who cross frequently to or from Canada or Mexico; and the third covers crewmen.
The statistics are classified by citizenship. The first component may also be designated as
‘‘passenger’’ statistics: the count is derived from lists of names on passenger manifests
prepared by the airlines and steamship companies.

The second component, ‘‘border crossers,’’ represents principally a count, made by
immigration inspectors at established points of entry, of persons entering the United States
over its land borders with Canada and Mexico. It is a count of crossings; hence, the same
persons may be counted more than once. As mentioned above, in addition to the two basic
classes of international migrants (immigrants or ‘‘new permanent arrivals’’ and emigrants
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departing or ‘‘permanent resident departures’’), some statistical information is secured for
several other groups of persons who cross the borders of the United States. Some account
should be taken of these other groups in any assessment of the impact of immigration on
the population, particularly on the De facto population: Particular attention should be
given to:

1. Non-immigrants. Most non-immigrants are tourists whose visits range from a few
days to a few months. A large number of other non-immigrants are business people who
stay typically for less than a few weeks. Non-immigrants, however, also include several
groups who usually stay in the United States for several months or more. Among them are
government officials, students, and temporary workers as well as their spouses and chil-
dren. In recent years, about one million non-immigrants enter the United States annually
for longer periods of residence.

2. Aliens paroled into the United States. From time to time, special legislation allows
political refugees to enter and remain in the United States outside the requirements of the
Immigration Act. Refugees from Hungary after the revolution in 1956, refugees from the
Communist regime in Cuba in the 1960s, and El Salvadorians in the 1990s were granted
asylum by special legislation.

3. Arrivals from and departures to the outlying areas of the United States. In the basic
tabulations on admissions, the United States and its outlying areas are treated as a unit.
Data on movement between the United States and Puerto Rico are currently available,
however, in the form of passenger statistics compiled by Puerto Rican authorities.

4. U.S. military personnel. Direct data are not available but their number may be
estimated from data on the number of U.S. military personnel overseas given in census
reports and reports of the U.S. Department of Defense.

5. Illegal entrants and unrecorded departures.
6. Aliens deported from the United States or departing voluntarily under deportation

proceedings. During 1997, 1,537,000 deportable aliens were located. Almost all deportees
had entered the United States without inspection and were removed under conditions of
voluntary departure.

7. Except daily commuting, all of the movement across a country’s borders, however
temporary, should be considered demographically significant in relation to a De facto
count of the population. The groups of migrants who would be considered consistent with
a De jure count of the population would be much more restricted. In the case of the United
States, these include members of the armed forces who are transferred into and out of the
United States; all ‘‘immigrant aliens admitted’’ and ‘‘emigrant aliens departed;’’ certain
classes of ‘‘non-immigrant aliens admitted’’ and ‘‘non-emigrant aliens departed’’ (such as
students, resident aliens arriving and departing, some temporary visitors for business, and
temporary workers and industrial trainees); ‘‘refugees’’ and ‘‘parolees’’ who enter under
special legislation and may later have their status adjusted to that of permanent residence;
and citizens who change their usual residence (movement to or from outlying areas and
foreign countries). The discontinuance of data collection for certain of these categories
(emigrant and non-emigrant aliens departed) and the volatility of the figures for passenger
movement (citizens arrived and departed, aliens departed) present a challenge in esti-
mation of additions through immigration to the De jure population.’’

Edmonston and Michalowski (2004) note that the quality of data on international
migration based on frontier control operations is generally much poorer than that of
census counts or birth and death statistics. Such data tend to suffer from serious
problems of completeness and international comparability. They go on to note that
there are several reasons for the poor quality of the data. First, there are many forms
of international movement, and they are not easy to define or classify. Second,
classification based on duration of stay or purpose of migration depends on
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statements of intentions, and the actual movements may not correspond to these
statements of intentions. Next, the mere counting of persons on the move is
extremely difficult, especially when a country has a very long boundary that
is poorly patrolled. It is certain that many international migrants enter or leave a
country unrecorded under these conditions. Controls over departures are usually
less strict than over arrivals so that statistics of emigration are more difficult to
collect and less accurate than statistics of immigration. Given these shortcomings, it
is not surprising that the United Nations considers that, where available, population
register data are the most satisfactory for the measurement of international
migration (Edmonston and Michalowski 2004).

As can be deduced partially from the preceding discussion on immigration and
emigration, there are neither federal administrative records nor federal survey data
sources that directly provide information on the foreign born in the United States
who lack documents demonstrating that they are legally in the U.S., whether as
members of the De jure population or as part of the De facto population. However,
there are three federal agencies that currently collect information on the foreign
born: (1) the Census Bureau; (2) the Department of Homeland Security; and
(3) The National Center for Health Statistics. The Census Bureau collects this
information via two major vehicles: (1) the decennial census; and (2) the American
Community Survey (ACS). Other vehicles include the Survey of Income and
Program Participation (SIPP) and the Current Population Survey (CPS), in its
annual (March) social and economic supplement. The decennial census, SIPP, and
the CPS are aimed at the De jure population, while the ACS is aimed at the
De facto population.

The Department of Homeland Security’s Office of Immigration Statistics (OIS)
collects information on the foreign-born via several administrative records
systems. One is the Non-Immigrant Information System (NIIS). Another is
comprised of records maintained by the U.S. Citizenship and Immigration Services
(USCIS). It is not clear if the NIIS is aimed at the De jure population, the De facto
population, or a combination of both. The USCIS appears to be aimed at the
De jure population. Both OIS and USCIS were part of the former Immigration and
Naturalization Service (INS).

The National Center for Health Statistics collects place-of-birth information
that is found on death certificates. However, death certificates collect neither
information on citizenship nor on status for the foreign born. Certificates do show,
however, place of occurrence for each death and place of residence of each
decedent. Thus, the death certificates could be used in conjunction with methods
aimed at estimating either the De jure or De facto population. Birth certificates
have similar information.

Similar to the federal government, no state governments collect information
that directly provides information on the foreign born who lack documents of legal
residence. However, there are data collections, none of which is either routine or
broadly-based, that have been done by individual researchers (see, e.g., Droitcour
and Larson 2002; Golden 2008; Heer 1979; Heer and Passel 1987; Marcelli and
Heer 1998; North and Houston 1976).
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Coupled with the lack of data on the foreign born, particularly in terms of legal
status, is an intense interest on the part of policy makers and others on the foreign
born, particularly their legal status. A current example of this intense interest is the
exclusion of unauthorized persons and some lawful permanent residents from state
health exchanges, and other mandates, in the recent health care reform law
(Capps et al. 2009; Martin and Burke 2010). Not surprisingly, there is a demand
for data on the part of those who are intensely interested and with the lack of data
from census, survey, and administrative activities, estimation methods have been
used to fill the information gap.

General Methods of Population Estimation2

The most complete and reliable source of information on the U.S. population is
taken from a census. (Other countries, of course, use administrative records and
other sources.) In the United States (and in Canada), the census is based on the
concept of a De jure population while in Mexico it is based on the concept of a
De facto population (Thorvaldsen 2006). However, a complete enumeration of a
population is costly and not all populations have been subject to a census. Even in
countries such as the United States, where census counts have been mandated
since 1790, their high costs only allow them to be done once every ten years.
This means that data can become outdated and that a substitute is needed—a set of
population estimates. The development of methods of population estimation
roughly corresponds to the development of censuses and vital statistics registries.
For example, in the late seventeenth century, John Graunt estimated the population
of London and then of the whole of England and Wales using what today we
would call a censal-ratio method (Devlin 2008, pp. 93–94). Not long afterward, in
the eighteenth century, the French mathematician, Laplace, also used a censal-ratio
method in combination with recorded births and a population sample to estimate
the population of France (Stigler 1986, pp. 163–164). However, methodological
development really only took off in the late 1930s and early 1940s, fueled in large
part by the need for low-cost and timely information generated by the great
depression of the 1930s and World War II (Bryan 2004; Eldridge 1947; Hauser
and Tepping 1944; Shryock 1938; Shryock and Lawrence 1949). In the United
States, the Census Bureau played a major role in this effort, but it was not alone.
During the early 1940s, the Washington State Census Board, for example,
developed a comprehensive program of annual population determinations based on
estimation methods that are still used today (Swanson and Pol 2005, 2008).
Around this same time, demographers also began developing estimation
methods for what were then called ‘‘underdeveloped countries,’’ (Brass 1968;

2 Material in this section is adapted from Swanson and Pol (2005).
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Chandrasekaran and Deming 1949; Popoff and Judson 2004; United Nations 1969)
and the use of sample surveys as a substitute for complete census counts took hold
(Bryan 2004).

Today, population estimates are ubiquitous. They are done around the world by
a host of governmental and non-governmental entities, as well as individual
consultants (Bryan 2004; Siegel 2002; Swanson and Pol 2008). The widespread
availability of data, methods, and technology has made is possible for many people
not only to develop estimates, but to do so more quickly and less expensively than
has ever been done before. This trend is not likely to abate, but it carries with it a
cost in that estimates may both be made and used with little or no understanding of
the issues involved, what constitutes ‘‘good’’ estimates, and how to identify them
(see, e.g., Judson 2007).

What is a Population Estimate?

A population estimate is the determination of the size or the characteristics of a
population at a current or past date in the absence of census data for the same date.
In the United Sates, they usually are made on a De jure basis, which makes sense
because it is the De jure population that is desired in the United States and such an
estimate generally makes use of historical census data. However, there is a need
for De facto estimates on occasion (e.g., for ‘‘daytime population’’) and
researchers have developed these estimates (Swanson and Pol 2005, 2008). Also,
as noted earlier, the ACS represents a major break with this history in that it
effectively is targeted at the De facto, rather than the De jure population (National
Research Council 2006a). While the American Community Survey effectively
counts a De facto population, it is important to note that the raw numbers are then
controlled to a De jure population (National Research Council 2007; Swanson and
Hough 2007).

The term ‘‘population estimate’’ is frequently used in the public domain to refer
to the determination of the size or the characteristics of a population at a future
date. However, most demographers prefer to use the term projection when talking
about the possible size and characteristics of a population in the future. In
developing a portrait of a given population in the future, it is not uncommon for a
series of projections to be made that incorporate a range of plausible assumptions
(e.g., expected trends in fertility, mortality, and migration). However, when one of
these projections is selected as representing the most likely future, it then becomes
the forecast for the population in question.

As opposed to a projection or a forecast, then, a population estimate is
concerned with either the present or the past, but not the future (Smith et al. 2001,
pp. 3–4). Typically, the purpose of an estimate is to construct what a census would
have enumerated, if such a census had taken place on the estimate date.
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An estimate can be prepared for a nation or a sub-national area such as a state,
county, city, town, or census tract. An estimate also can be prepared for groups of
sub-national areas, groups of nations, or even the world as a whole. The principal
demographic characteristics for which an estimate is made include age and gender.
However, in multiracial and multi-ethnic countries such as the United States,
Canada, and the United Kingdom, an estimate might be constructed not only by
age and gender, but also by race and ethnicity. An estimate also can be made of
social and economic sub-groups of the population, households, and families.

Types of Estimation Methods

Demographers and statisticians have developed a population estimation toolkit that
contains a range of methods designed to meet different information needs at
varying levels of accuracy and cost. For the most part they are based on the
concept of a De jure population although there are exceptions (Swanson and Pol
2005). The methods can be roughly placed into three categories: (1) analytical and
statistical models that use data symptomatic of population and its changes;
(2) mathematical models that use historical census data; and (3) sample surveys.
Methods falling into the first category have generally been developed by and for
applied demographers, most of whom work for national, state, and local govern-
ments. Methods falling into the second category have generally developed by and
for academic demographers, most of whom work at universities and research
institutes. The methods falling into the third category have generally been
developed by and for statisticians and survey research scientists, but they also are
widely used by demographers. Not surprisingly, there also are techniques that
combine methods from two or even all three categories.

It also is useful to classify population estimates along a temporal dimension:
(1) intercensal estimates, which refer to a date between two census counts and
usually take the results of both counts into consideration; (2) postcensal estimates,
which refer to a date subsequent to the latest census count and usually into account
one or more previous census counts; and (3) pre-censal estimates, which refer to a
date prior to a census count, but usually take into account one or more subsequent
census counts. This temporal classification is useful because different methods are
typically employed in the development of intercensal, postcensal, and pre-censal
estimates (Bryan 2004).

There are other schema for classifying estimation methods. Long (1993), for
example, categorizes them generally into two types: (1) ‘‘flow’’ methods; and
(2) ‘‘stock’’ methods. Flow methods are also known as component methods,
because they require estimation of each component of population change since the
last census. Stock methods relate changes in population size since the last census
to changes in other measured variables: the number of housing units, automobile
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registrations, total number of deaths (and births), and tax returns. Long also notes
that stock and flow methods may be used in combination, as is the case with some
of the methods we describe later.

Estimating the Foreign Born by Legal Status

In addition to the schema described in general for population estimation, methods
for estimating the foreign-born can be classified along other lines. Judson (2006) in
evaluating four methods of estimating the foreign-born, for example, classifies
them into three groups. The first he calls a ‘‘stock estimate using a residual
component’’ (Passel et al. 2004; Cassidy 2004a, b). He labels the second group
‘‘flow-based stock estimates (Judson 2006) and the third, ‘‘an imputation modeling
method’’ (Judson 2006).

In this report, a variation of Judson’s classification scheme is used, one which
has four primary categories. The first is comprised of ‘‘residual methods,’’ which
are based on Census Bureau products such as the Decennial Census, the Current
Population Survey, and, more recently, the American Community Survey. There is
some ambiguity here in that the Decennial Census and the Current Population
Survey are both based on the concept of a De jure population, while the ACS is
effectively based on the concept of the De facto population (National Research
Council 2006a). The second is made up of ‘‘administrative records methods,’’
which are based on records collected and maintained by, for example, the
Department of Homeland Security. It is not clear if these data are based on a De
jure or De facto concept. The third is ‘‘specialized direct methods,’’ which, as the
name suggests, are designed to obtain direct (rather than residual) status infor-
mation on the foreign-born. These methods can be targeted at either a De jure or
De facto population (or both simultaneously).

The fourth and final category consists of methods not otherwise described and
includes, for example, the ‘‘sex-ratio’’ method (Bean et al. 1983). Since this
method uses vital statistics data from the United States in conjunction with census
data from the United States and Mexico, it inherently represents a combination of
the De jure and De facto concepts. Both the ‘‘Death Registration’’ and the ‘‘Birth
Registration’’ methods described by GAO (1993) are essentially based on the De
jure concept, although either one could be a mixture of both if deaths and births by
place of occurrence are used in conjunction with the vital rates method (Bogue
1950) instead of deaths and births by place of residence.

As was noted by Long (1993) in regard to stock and flow methods, the methods
in the classification system used here can be combined. Thus, these four primary
categories are sub-divided into stock and flow methods, or combinations of stock
and flow methods, as appropriate. Finally, it is useful to note here that any system
for classifying methods of population estimation (or methods of population pro-
jection, for that matter) is inconsistent in that none is mutually exclusive and
exhaustive.
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Estimating the Foreign Born Using Residual Methods3

The use of the a residual estimate for estimating the foreign born is primarily, but
not exclusively, aimed at estimating those who lack legal documents (see,
e.g., Deardorff and Blumerman 2001; Passel et al. 2004; Van Hook and Bean
1998). There are several variations of the ‘‘residual’’ method for this purpose.
Many of them are members of the ‘‘stock method’’ in that they attempt to estimate
the number without legal documents as the difference between the non-citizen
population enumerated in a census or a survey (i.e., the Current Population
Survey or the American Community Survey) and the legally resident alien
population, where enumerated unauthorized resident migrants = enumerated
non-citizens - legally resident aliens. Others are ‘‘flow-based’’ residual methods.

In general, the residual methods can be done by national origin, period of entry,
age, sex, and depending on the level of detail available in estimates of the legal
population, by state and metropolitan area.

‘‘Stock-Based’’ Residual Methods

GAO (1993, p. 21) provides a general form of the stock-based residual method as
follows:

I ¼ F � L;

where,

I Estimated illegal alien population;
F The counted foreign-born population; and
L An independent estimate of the total legally resident foreign-born population.

GAO (1993, p. 21) notes that ‘‘L’’ in their analysis was constructed on the basis
of the latest available (1980) data obtained from the Alien Registration Program, to
which were added estimated legal immigration from permanent INS files and to
which were subtracted the estimated emigration of foreign-born persons.

The Passel, Van Hook, and Bean Residual Method of 2004

In this ‘‘stock-based’’ residual method, Passel et al. (2004) attempted to match
micro-data from the Decennial long form and the ACS (e.g., a person’s place of

3 Material in this section is adapted from several sources, including Deardorff and Blumerman
(2001), Judson (2006), and Passel et al. (2004).
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birth, year of entry, age, sex, education, occupation, and spousal characteristics) to
the requirements for the legal statuses: naturalized citizens, non-immigrants, and
refugees/asylees. Each of the foreign-born observations in the micro-dataset is
attempted to be assigned to one of these three statuses. All cases that do not match
the criteria of one of the legal statuses are considered to be in the residual category,
which includes both the unauthorized (e.g. entries without inspection and visa
over-stayers) and the quasi-legal. The estimate of the residual category of the
foreign born is then calculated as either: (1) the total weighted number of people in
the residual category; or (2) the total foreign born population subtracting the
weighted estimates of naturalized citizens, lawful permanent residents, and legal
non-immigrants.

Because this method uses survey data, all of the limitations of survey data apply
(e.g., measurement error, non-response error, coverage error, and sample error).
In addition, this method not only assumes that the assignment algorithm accurately
measures legal status, but it also assigns respondents with the same characteristics
into the same legal status. This means that the components are constructed from
imputations of legal status rather than from known legal status, which in turn
means that some cases with characteristics that appear to match the criteria of a
legal category may not actually have that legal status, while others who, by their
surveyed characteristics, appear not to match a legal category may still have that
legal status.

In spite of these limitations, the method due to Passel et al. (2004) has several
strengths. First, it is flexible and can be adapted to future changes in definitions of
legal status. Second, the algorithms can be reproduced under alternate assumptions
regarding the matching between the micro-data information and visa or LPR
criteria. Third, this method can potentially be used with data sets that have
information similar to that found in the 2000 Decennial Long form and the ACS.
If used with the former (or the CPS), it targets the De jure foreign-born population
(by status); if used with the ACS, it targets the De facto foreign-born population
(by status); if used with a combination of Decennial Census, ACS, and SIPP on the
one hand and the ACS, on the other, the result is a mixture of De jure and De facto
populations.

The Residual Method Described by Cassidy in 2004

Another variation of the ‘‘stock-based’’ residual method is found in work by Cas-
sidy (2004a, b). It combines an algorithm for assigning legal temporary migrant
status with an algorithm for identifying the probabilities that a migrant has come to
the U.S. under voluntary or humanitarian conditions. The method produces
estimates of the foreign born population across four distinct legal status categories:
(1) Legal Permanent Resident (LPR); (2) Legal Temporary; (3) Quasi-Legal; and
(4) Unauthorized. This method starts with the total foreign-born population for a
given vintage period of a survey (e.g., Census 2000 long form) and first removes
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from this pool the naturalized foreign-born. An algorithm then extracts people from
the remaining pool who are likely to be LPR’s. This extraction includes people who
entered the United States more than 10 years prior to the vintage year of the survey,
received some form of public assistance, and had children who entered the
U.S. prior to them, or whose spouse or householder is a U.S. citizen. The remaining
foreign born are subjected to the temporary migrant algorithm, which (put simply)
assigns foreign-born people to various legal non-immigrant categories according to
various demographic conditions that they meet and performs consistency checks to
ensure that spouses and children of assigned legal non-immigrants are also
classified as legal non-immigrants. This algorithm operates on 100% assignment
based on met criteria. Those people who pass through the temporary migrant
algorithm but are not assigned a category represent the residual, which is assumed
to contain refugees, asylees, quasi-legal migrants, and unauthorized migrants.

When the four major groups have been formed, the total foreign-born population
is then subjected to a ‘‘humanitarian status’’ algorithm. At this stage, each case is
assigned the probability of being an involuntary migrant (refugee, asylee, or quasi-
legal) on the basis of their country of birth and year of U.S. entry. These proba-
bilities are derived from USCIS administrative records of annual LPR, refugee, and
asylee flows. After this process, the probability assigned to each case is multiplied
by the person-weight (original or re-weighted) to create a new grouping weight.

When aggregated according to the grouping weight, estimates of humanitarian
and voluntary migrants for each migrant status group are generated. Naturalized
citizens and legal non-immigrants are not subject to further processing and are left
as is. Among the likely LPR’s, which represent most of the cases that are assigned
to LPR status, the aggregated estimate of voluntary migrants who entered the U.S.
between 10 and 20 years before the survey year that do not meet any other con-
dition are assumed to be unauthorized migrants. Finally, among the residual group,
the aggregated estimate of involuntary migrants are assumed to be quasi-legal,
refugees, or asylees, whereas the aggregated estimate of voluntary migrants are
assumed to be unauthorized migrants.

This method shares a number of assumptions, advantages and disadvantages
with the method due to Passel et al. (2004) and is aimed at targeting the De jure
foreign-born population (by status).

Other ‘‘Stock-Based’’ Residual Methods

Passel (2007) discusses methods of measuring unauthorized migration to the
United States. This is a ‘‘stock-based’’ method, which involves comparing an
analytic estimate of the legal foreign-born population with a survey-based measure
of the total foreign-born population. The difference between the two population
figures is a measure of the unauthorized migrant population in the survey; it can
then be corrected for omissions to provide a measure of the total unauthorized
population. Passel (2007) includes a detailed description of the residual methods
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and the underlying data and assumptions as it has been applied to recent data from
the Current Population Survey (CPS) and decennial censuses. Because this method
uses decennial census and CPS data, it is aimed at the De jure foreign-born
population (by status).

Passel’s (2006) estimate of unauthorized workers is derived by using a variant
of a basic ‘‘residual’’ method. That is, the unauthorized population consists of
persons and groups not included in the authorized population. To reach that
number, the first step is to develop an estimate for the legal, foreign-born
population. That estimate is based on admissions into the country provided by the
Department of Homeland Security (DHS) and its predecessor, the Immigration and
Naturalization Service (INS), as well on the number of refugees admitted and the
number of asylum applications granted.

Using data from the March 2004 Current Population Survey, Passel (2005)
applies the residual method and estimates that the unauthorized residents reached
an estimated 10.3 million in March 2004 with unauthorized Mexicans numbering
5.9 million or 57% of the total. Again, this is aimed at estimating the De jure
foreign-born population (by status).

Passel and Woodrow (1984) estimate the number of unauthorized aliens counted
in the 1980 census for each state and the District of Columbia using aggregated data
derived by a residual technique. This is obviously based on a De jure concept.

Passel and Woodrow (1987) develop estimates of the number of unauthorized
aliens included in the April 1983 Current Population Survey (CPS). Their esti-
mates are derived by subtracting an estimate of the legally resident foreign born
population from the survey estimate of all foreign born residents. The methodol-
ogy is similar to that used by Warren and Passel (1987) with the 1980 census and,
like it, is aimed at estimating the De jure foreign-born population (by status).

Passel et al. (2004) use data from Census 2000 and other sources, to develop
direct estimates of the unauthorized foreign-born population of the United States
and six states in the year 2000. The estimates are presented by age, sex, and period
of entry for broad country of origin groups and for 29 individual countries of
origin. The authors believe that the estimates are the first using Census 2000 data
incorporating improved methods for identifying and adjusting directly on the basis
of micro-data for the presence of legal non-immigrants (or legal temporary
migrants) among the enumerated foreign-born in census data. It is aimed at
producing estimates of the De jure foreign-born population (by status).

Van Hook et al. (2006) introduced a new method for estimating foreign-born
emigration that takes advantage of the sample design of the Current Population
Survey (CPS): repeated interviews of persons in the same housing units over a
period of 16 months. Individuals appearing in a first March Supplement to the CPS
but not the next include those who died in the intervening year, those who moved
within the country, and those who emigrated. They use statistical methods to
estimate the proportion of emigrants among those not present in the follow-up
interview. They argue that their method produces emigration estimates that are
comparable to those from residual methods in the case of longer-term residents
(immigrants who arrived more than 10 years ago), but yields higher—and what
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appear to be more accurate—estimates for recent arrivals. Although somewhat
constrained by sample size, they also generate estimates by age, sex, region of birth,
and duration of residence in the United States. Because this method is based on the
CPS, it is aimed at estimating the De jure foreign-born population (by status).

Warren and Passel (1987) and Passel and Woodrow (1984) use a variation of
the residual method to estimate the number of unauthorized aliens counted in the
1980 census for the United States and each state, respectively. The method
involves comparison of census figures for aliens counted with estimates of legally-
resident aliens developed principally with data from the Immigration and
Naturalization Service (INS). For this study, estimates by age, sex, and period of
entry were produced for persons born in Mexico and living in Los Angeles County.
On the one hand, this is based on the De jure concept because one set of numbers is
based on the De jure concept; on the other hand, it is not clear if the INS data are
based on the De jure concept, the De facto concept, or a combination of both.

Passel and Woodrow (1987) applied a residual method to data from the April
1983 CPS to estimate of the number of unauthorized foreign-born for the U.S. as a
whole. In this case, they subtracted an estimate of the legally resident foreign-born
population from the CPS estimate of all foreign born residents. The methodology
is similar to that used by Warren and Passel (1987) with the 1980 census. Also
presented are similar estimates for the November 1979 CPS, that is, re-estimates
following the work of Warren (1982). Estimates are presented by period of entry
for Mexico and other groups of countries. Comparison of the April 1983 estimate
with the census-based estimate and the November 1979 survey-based estimate
provide an indication of growth in the unauthorized alien population for
1980–1983. For this recent period, the implied annual growth in the unauthorized
alien population is in the range of 100,000 to 300,000—a range lower than has
usually been offered in speculative assessments. The resulting estimate is aimed at
the De jure foreign-born population (by status).

Yet another variation of the ‘‘Stock-based’’ residual approach is a ‘‘stock’’
method described by Judson (2006). It can be labeled as the ‘‘SIPP Imputation’’
method. According to Judson (2006), it develops a legal status imputation model
from the Survey of Income and Program Participation (SIPP) and applies this
model to ACS data, thereby diverging substantially from the preceding three
methods. Because it uses both SIPP and ACS data it uses both De jure and
De facto population concepts.

Judson (2006) describes this method for using SIPP data as a tool for devel-
oping a statistical imputation model as follows:

1. Recode the SIPP questions into categories that can be used to predict legal
status using internal Census data, these categories include refugee/asylee, legal
permanent resident, and ‘‘other’’);

2. Determine comparability between SIPP and ACS variables and concepts
(e.g., age, race and Hispanic origin, and place of birth);

3. Develop a multinomial logistic regression model that uses SIPP data to predict
a person’s immigration status;
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4. Using the estimated parameters from SIPP, apply the model to ACS respon-
dents; and

5. Tabulate ACS respondents by applying predicted probabilities to the ACS
person weight thereby creating a vector of probability weights.

Judson (2006) observes that the model that links the two data sets requires
equivalent (or approximately equivalent) variables as right hand side predictors.
This imputation method is not new; it has been used in place of statistical matching
or other hot deck procedures in other contexts (e.g., imputing health insurance
status, or imputing tax statuses). As Judson (2006) notes, there are several
assumptions underlying this method:

1. The SIPP data can be recoded in a way that is a reasonable representation of the
respondent’s current migration status;

2. The imputation model will have sufficiently high goodness-of-fit properties to
make it feasible to impute individual legal statuses; and

3. The parameters estimated on the SIPP will be successful when applied to ACS.

Judson (2006) also notes that the multinomial logit model in this method allows the
use of more refined characteristics to derive estimates, and using a probabilistic
approach allows for the creation of probabilistic weights and aggregate estimates by
category, and a range of probabilities may be specified for each individual observa-
tion, allowing for the extension of micro-simulation. This method allows for multiple
estimates, including for sub-groups by age, race, sex, and educational attainment, and
is relatively easy to implement. Judson (2006) argues, however, that the main limi-
tation of this method involves the timing and availability of data as follows.

SIPP estimates are static estimates for spanning January to April 2004. ACS estimates are
being derived for multiple years. Policy and behavioral changes that affect immigration
patterns may not be captured in the model’s vector of probabilities. Another important
limitation is that different sample designs are used for data collection. The SIPP sample is a
panel where all households are interviewed in a four-month collection window. The ACS
sample is collected on a rolling basis using a 12-month reference period corresponding
roughly to a calendar year. That along with the fact that we are predicting probabilities based
on monthly data while predicting probabilities using annual data is another potential con-
cern. Finally, with a sample size of less than 50,000 households, SIPP’s sample is com-
paratively small relative to other nationally based surveys (e.g., CPS-ASEC and ACS). The
foreign-born portion of the SIPP sample is only 9,825 (un-weighted) cases (625 of which are
children under the age of 15). These cases form the basis for the imputation model.

‘‘Flow-Based’’ Variations of the Residual Method

As a concrete example of the ‘‘Flow-based’’ residual method for estimating the
unauthorized and quasi-legal migrants, it is useful here to recall the equation due to
Deardorff and Blumerman (2001) that was presented earlier:

FB ¼ ½L� ½M þ E� þ T þ R�;
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where,

FB Foreign-born population;
L Legal Immigrants;
M Mortality to legal immigrants;
E Emigration of legal immigrants;
T Temporary (legal) migrants; and
R Residual foreign-born (unauthorized and quasi-legal migrants).

According to Van Hook and Bean (1998), this method was not employed with
data collected prior to 1980 because the 1980 census was the first decennial census
in which a sizable enumerated migrant population could be detected through
demographic analysis.

Bean et al. (1998) note that while stock and flow estimates of the unautho-
rized migrant population tended to be unreliable prior to 1980 due in part to lack
of methodologies for correcting for biases in the available data sources and
otherwise to the fact that these methods tended to be inconsistent in their
assumptions and methodologies, that changes that took place in the methods
since 1980 and note that these changes have narrowed considerably the range of
plausible estimates.

These ‘‘flow-based’’ residual methods include work by Ahmed and Robinson
(1994), who attempt to develop estimates of emigration of the foreign-born
population at the national level based on the numbers of foreign-born persons
enumerated in the 1980 and 1990 censuses. The methodology employed is a
residual technique in which the counted population is subtracted from the expected
population to obtain the amount of emigration and emigration rates. It is aimed at
estimating the De jure foreign-born population (by status).

Bhaskur et al. (2008) employ a residual method to produce contemporary
emigration estimates and rates using Census 2000, the 2005 and 2006 American
Community Survey (ACS), and National Center for Health Statistics life tables,
the latter of which are based on De jure populations. Because this method uses data
representing both De jure and De facto population concepts, its results represent a
mixture of the two.

Costanzo et al. (2001) evaluate the U.S. Census Bureau’s estimates of the
‘‘residual’’ foreign-born population (including both unauthorized and quasi-legal
migrants) in 1990 and 2000, in part, by developing a residual-based set of esti-
mates that were calculated in conjunction with estimates of other components of
international migration: legal permanent migration and legal temporary migration.
The authors note that this residual foreign-born population is not an estimate of the
number of unauthorized migrants, but rather, includes people who are here legally
but are not yet included in the official estimates of legal migrants and refugees as
well as people in ‘‘quasi-legal’’ status who are awaiting action on their legal
migration requests. Because the estimate was derived from a residual methodol-
ogy, any limitations in the methods or in the measurement of other migration
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components are reflected in the residual number. In addition, their assumptions
include a great deal of uncertainty, especially for small migration components.
Therefore, the residual they estimate may be quite different from the actual number
of unauthorized migrants. According to their calculations, the estimated residual
foreign-born population was 3,765,906 in 1990 and 8,705,419 in 2000.
The residual foreign born were less likely to be male (48.4%) in 1990 than in 2000
(54.2%). These authors compare De jure estimates produced by the U.S. Census
Bureau with numbers produced by the authors that appear to have a mixture of
De jure and De facto populations.

Gibbs et al. (2003) examine assumptions about emigration of the native
population used by the Census Bureau. From the 1970s through the 1980s, the
Census Bureau estimated annual emigration of the native population at a constant
level of 27,000. For the 1990–2000 inter-censal decade, the Census Bureau
estimated annual emigration of the native population at a constant level of 48,000.
The evaluation attempted—unsuccessfully—to replicate the approach taken to
arrive at the 48,000 figure. Working with published data from population censuses
and statistical reports of other countries, the authors were able to calculate a rough
estimate of the net effect of the native emigrant flow on the 2000 national resident
population estimate. They compared the available data for dates as close to 1990
and 2000 as possible for 16 countries for which data were available. These 16
countries represented 58% of the American population abroad as measured by
2000 State Department data. They then applied 1990 U.S. survival rates to survive
the populations of the 11 countries for which age distribution data were available.
The authors note that the limitations on the available data make the estimate of the
native emigrant population questionable, but that their research indicates that the
magnitude of this population is small and likely to fluctuate over time. Their work
is based on a De jure concept, but some of the countries to which U.S. survival
rates were applied use the De facto concept in their census enumerations.

Goldberg (1974) uses data on the number of legally admitted aliens and counts
of the entire population to estimate the number of illegal aliens. His calculations
involve the subtraction of the expected number of people (those who reside legally
in the United States) from the actual number of people (those who have been found
to be in the United States). Thus, it is basically aimed at the De jure foreign-born
population (by status).

Hill (1985) assesses methods to estimate the flows and stock of migrants, and
focuses on residual techniques. Hill (1987) presents two methods for estimating
migration flows from census data and illustrates them by applications to recent
U.S. data. The first method is a simplification of existing intercensal projection
methods, and will be affected by changes in census coverage. The second method
incorporates independent information on the age pattern of intercensal migration
and estimates consistent adjustment factors for census coverage and the scale of
the migration schedule. Interpretation of the results of the two methods is dis-
cussed. Both of these methods are aimed at estimating the De jure foreign-born
population (by status).
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Hoefer et al. (2009, 2006, 2007) estimate the number of unauthorized immigrants
residing in the United States as of January in a given year by period of entry, region
and country of origin, and state of residence. Their estimates were obtained using a
‘‘residual’’ methodology, whereby estimates of the legally resident foreign-born
population as of January 1st were subtracted from the total foreign-born population
at the same point in time. Estimates of the legally resident foreign-born were based
primarily on administrative data of the Department of Homeland Security (DHS),
while estimates of the total foreign-born population were obtained from the
American Community Survey (ACS) of the U.S. Census Bureau. The starting point
for the estimates was 1980, as persons who entered the United States earlier were
assumed to be legally resident. Revised estimates of the unauthorized immigrant
population living in the United States in 2000 are also presented in this report. These
revised estimates are also based on the ‘‘residual method’’ and do not include as
legally resident those persons who had applied for but not yet been granted asylum or
legal permanent resident (LPR) status as well as Temporary Protected Status (TPS)
applicants and beneficiaries. These estimates are based on the De jure concept of
population, but in using the ACS, a De jure population is introduced.

Another variation of the residual approach is described by Judson (2006).
He labeled it as a ‘‘Flow-based, Stock’’ method because it follows a similar type of
demographic accounting procedure to that used for producing national, state and
county population estimates for the total resident population. For population
estimates, the components of population change are births, deaths, net domestic
migration, net international migration and net military movement to and from
overseas. However, for estimating foreign-born population by legal status, the
appropriate components of population change are more complicated. The equation
for each type of legal status category i has the following flow equation between
time t1 and time t2:

POPt2 ¼ POPt1 þ NAt2
t1 þ AIt2

t1 � AOt2
t1 � AEt2

t1 � Et2
t1 � Dt2

t1

where,

POPt2 Foreign-born population of legal status i at time t2;
POPt1 Foreign-born population of legal status i at time t1;
NAt2

t1
New arrival foreign-born population of legal status i between time t1 and
time t2;

AIt2
t1

Adjustment of foreign-born population into legal status i between time t1
and time t2;

AOt2
t1

Adjustment of foreign-born population out of legal status i between time
t1 and time t2;

AEt2
t1

Foreign-born population of legal status i expelled between time t1 and
time t2;

Et2
t1 Foreign-born population of legal status i emigrated between time t1 and

time t2; and
Dt2

t1 Foreign-born population of legal status i who died between time t1 and
time t2.
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In addition, the sum of each legal status category i at time t must equal the total
estimate of the foreign-born population at time t, as shown below.

POPFB
t ¼ POPNat

t þ POPLPR
t þ POPLT

t þ POPREF
t þ POPQL

t þ POPOth
t

where,

FB Total foreign-born population;
Nat Naturalized foreign-born population;
LPR Legal Permanent Resident foreign born population;
LT Legal Temporary foreign-born population;
REF Refugee/Asylee foreign born population;
QL Quasi-legal foreign-born population; and
Oth Other foreign-born population.

Conceptually, the preceding equation fully represents the appropriate flows of the
foreign-born population from one category to another, as well as movement from
‘‘outside the system’’ and exits to ‘‘outside the system.’’ Judson (2006) notes, how-
ever, that in practice the data sources required to construct a stock estimate based on
appropriately accounting for movement between legal status categories have not been
available and that a major assumption underlying this approach is that the components
of population change are closely approximated by measuring change in selected
administrative or survey data sources. Lacking firm numbers on legal temporary flow
(in and out), too much inflow is generated by this method and insufficient outflow,
which can easily lead to misjudgments about what is too much or too little.

In order to apply the model, Judson (2006) states that Census Bureau demog-
raphers estimate each component of population change and legal status category
separately. In addition, this method makes the (crucial) assumption that the
administrative and survey data that are used to construct demographic flows are
comparable; that is, that the time reference, time frame for data production, and
concepts can be appropriately compared to one another.

According to Van Hook and Bean (1998), this implementation of the residual
method was not employed with data collected prior to 1980 because the 1980
census was the first decennial census in which a sizable enumerated migrant
population could be detected through demographic analysis. Van Hook and Bean
(1998) identify three variations of this ‘‘residual’’ method.

Bean et al. (1998) note that while stock and flow estimates of the unauthorized
migrant population tended to be unreliable prior to 1980 due in part to lack of
methodologies for correcting for biases in the available data sources and otherwise
to the fact that these methods tended to be inconsistent in their assumptions and
methodologies.

This ‘‘slippage’’ between data sources is a significant limitation of this method.
Such ‘‘slippage’’ is a result of: (1) Transaction-based data that to-date have not
been possible to convert to a person-based estimate; (2) transitions between cat-
egories that are as-yet unaccounted for; and (3) the requirement of various
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assumptions (e.g., foreign-born emigration) deemed to be excessive. As stated in
the description of this method, this means that lacking firm numbers on legal
temporary flow (in and out), too much inflow is generated by this method and
insufficient outflow, which can easily lead to misjudgments about what is too much
or too little. Perhaps this could be overcome by conducting a special study on I-94
inflow data such that legal temporary residents could be linked to passenger
manifests and I-94 outflow data. Transitions to other statuses might be examined
using record linkage methods. The estimates produced by this method appear to be
aimed at the De jure population.

Woodrow (1990) discusses the estimation of emigration and unauthorized immi-
gration rates for the United States and uses a residual methodology that compares
census or survey data on the resident foreign-born population with an independently
derived estimate of the legally resident foreign-born population. The difference is the
estimated unauthorized population which may be compared for alternative dates to
derive measures of change. Her method is aimed at the De jure population.

Robinson et al. (1993) describe ‘‘Demographic Analysis,’’ which is a residual
‘‘components of population change’’ method used as an analytic tool for census
coverage measurement. This technique can be used to shed some light, indirect,
but illuminating, on the numbers of unauthorized foreign-born around the time of a
decennial census. This technique is based on a De jure concept.

Woodrow-Lafield (1995) notes that national surveys monitored growth in the
foreign-born population for the 1980s, especially net unauthorized migration’s
continuing role, but the 1990 census detected an even larger foreign-born popu-
lation than these surveys. She suggests that under-coverage in 1990 could have been
higher than initially presented and observes that assumptions intended to maintain a
high net undercount of the unauthorized population performed poorly when census
counts of foreign-born residents became known. She argues that any point estimate
for net unauthorized migration, calculated as a residual, is likely to be biased by
assumptions and data gaps for components of calculating net legal immigration,
especially in the direction of underestimation. Despite the importance of unau-
thorized migration measurement for census evaluation and policy purposes,
Woodrow-Lafield (1995) believes that differences among various unauthorized
estimates are more likely to stem from discrepancies in universe, reference dates, or
individual judgment, rather than analytic refinement. She concludes that better
measurement of the foreign born population or its census coverage would aid in
setting upper limits on net unauthorized migration. Implied in her analysis, is the
fact that she is largely viewing the foreign-born population on a De jure basis.

Estimating the Foreign Born Using Administrative Records

‘‘Administrative Records’’ have been defined (Judson and Popoff 2004) as ‘‘Data
collected for an administrative purpose, as opposed to a formal research data
collection effort.’’ In our context, such data could be the primary source of
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information, or a secondary source working in concert with a survey or census.
In this section, we will review efforts that ‘‘primarily’’ use administrative records,
rather than ‘‘secondarily.’’

Espenshade and Acevedo (1995) examine macro-structural conditions that affect
time trends in aggregate probabilities of unauthorized alien apprehension along the
Mexico-U.S. border. It shows that the number of migrants attempting to cross the
border illegally in a given period and the level of effort expended by the INS to
apprehend unauthorized migrants are principal determinants of apprehension
probabilities. These findings differ from those by Donato et al. (1992) who argued
that individual, household, and community factors are not significant predictors of
apprehension probabilities and conclude that escaping INS detection at the border is
essentially a random process unrelated to personal traits or to enforcement provi-
sions of the 1986 Immigration Reform and Control Act. Espenshade and Acevedo
(1995) conclude that it is worth modeling the effects of individuals’ characteristics
on apprehension probabilities by including as predictors an estimate of the flow of
unauthorized migrants and measures of INS border enforcement effort. The esti-
mates produced by Espenshade and Acevedo are based on data that are De facto in
nature while the work of Donato, Duran and Massey, appear to be more inclined
toward a De jure perspective, although not exclusively so.

Fernandez (1995) uses the cohort survival method in conjunction with State
Department U.S. citizen registration-data to estimate the annual rate of U.S. born
emigration. The author claims that the estimates generated, by age, sex, and race
are not unreasonable, reaching 48,000 U.S. native born emigrants annually. This
appears to be based on a De jure concept.

Grieco (2004) uses a ‘‘stock’’ method based primarily on data from the Depart-
ment of Homeland Security’s Non-immigrant Information System (NIIS). Stock
estimates for the total non-immigrant population by category of admission and
country of citizenship were generated using this administrative flow data and a
‘‘person year’’ methodology. The results of this analysis suggest that, on a typical day
in 2004, there were an estimated 3.8 million non-immigrants in the United States,
including 2.3 million tourists, business travelers, and other short-term visitors,
704,000 temporary workers, 640,000 students and exchange visitors, and 68,000
diplomats and other representatives. This method appears to produce a combination
of De jure and De facto estimates of the foreign-born population (by status).

Lancaster and Scheuren (1978) speculate on the number of illegal aliens
residing in the United States using data from the 1973 CPS-IRS-SSA Exact Match
Study, which was conducted by the Census Bureau and the Social Security
Administration, assisted by the Internal Revenue Service. Direct estimates are
presented only for the age group 18 to 44 years old as of April 1973; however,
there are some discussions of ways, using other sources, that one can extend these
figures to all age groups and project them forward in time. The estimates produced
by Lancaster and Scheuren appear to be largely targeted at a De jure population,
but they may include elements of a De facto population

Rytina (2007) presents estimates of the legal permanent resident (LPR) popu-
lation living in the United States on January 1, 2006. The LPR population includes
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persons granted lawful permanent residence, e.g. ‘‘green card’’ recipients, but not
those who had become U.S. citizens. The estimates are shown for the total LPR
population and the LPR population eligible to apply to naturalize by country of
birth, state of residence, and the year LPR status was obtained. Data for the
estimates were obtained primarily from administrative records of U.S. Citizenship
and Immigration Services (USCIS) of the Department of Homeland Security
(DHS). The methodology used for the 2006 estimates is similar to that used in
previous DHS estimates (see, e.g., Rytina 2004, 2005, 2006). Minor changes in
assumptions, made to be consistent with DHS estimates of the unauthorized
population, had little effect on the estimates. Rytina’s estimate appears to be
largely aimed at the De facto population.

U.S. GAO (2004) identified major government sources of data that could be
used to estimate illegal alien school children. If used, these data could produce
estimates of either the De jure or De facto foreign-born population, or both.

Woodrow-Lafield (1998) focuses on estimating net authorized immigration
from all countries and from Mexico and presents 30 alternative series on the basis
of varying assumptions as to emigration levels, agricultural legalization benefi-
ciaries as resident, and other nonspecific authorized or ambiguous immigration.
Net authorized immigration for 1960–1996 may have resulted in 16.1–19.4 million
residents of foreign-born. She argues that measurement is an essential step for
quantifying net unauthorized or unauthorized immigration requiring further
exercise of expert judgment. Her work appears to be largely aimed at estimating
the De jure population of foreign-born.

In our investigation of the literature, we did not find any researchers who
proposed using either the Social Security Death Master File (SSA DMF) or the
National Center for Health Statistics’ Death Index File (NCHS DIF) as adminis-
trative records that potentially could be used via ‘‘record linkage’’ processes
(see, e.g., Ericksen and Kadane 1986; Hogan 1993; Judson 2004; Krotki 1977;
Madrian and Lefgren 1999; Wolter 1986; Statistics Finland 2004) to identify
foreign-born decedents who were not authorized to be in the United States. If the
deaths (by age and sex) of the unauthorized foreign-born population can be esti-
mated from this process, then it may be possible that they could be used in
conjunction with data derived from life tables that describe the mortality regime(s)
for the unauthorized foreign-born population(s) to estimate the numbers of the
unauthorized foreign-born using a variation of the ‘‘vital statistics’’ method for
estimating population (Bogue 1950). As an example of how this might work,
suppose deaths for a given period have been matched between the SSA DMF and
the NCHS DIF and that the un-matched cases represent a reasonable estimate of
deaths to the unauthorized foreign-born population (by age and sex). If we have a
life table that provides a good representation of this population, we can apply the
method of Greville (see, e.g., Kintner 2004) for estimating ‘‘nLx’’ to get an estimate
of the unauthorized foreign-born population aged x to x ? n at a given point in
time as follows:

nPx ¼ ½ðndxÞ=ðnDx=nLxÞ�
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where

nPx The (estimated) unauthorized foreign-born population aged x to x ? n;
ndx Estimated deaths of unauthorized foreign-born aged x to x ? n (from the

SSA DMF/NCHS DIF matching process);
nDx Deaths in the life table to the population reaching age x (lx) before reaching

age lx ? n;
nLx Life table population aged x to x ? n.

These age-based estimates of the unauthorized foreign-born population could
be done by sex and geographic area and compared to estimates generated from
other methods. A variation on this proposed method is to use the ‘‘Vital Rates’’
Method (Bogue 1950) to estimate this same population. This would be accom-
plished as follows:

nPx ¼n dx=nmx

where

nPx The (estimated) unauthorized foreign-born population aged x to x ? n;
ndx Estimated deaths of unauthorized foreign-born aged x to x ? n (from the

SSA DMF/NCHS DIF matching process);
nmx The death rate for those aged x to x ? n in a population believed to

represent the mortality to which the unauthorized foreign-born population is
subject.

It is, of course, a research question as to the efficacy of either of the two
variations of this proposed method, given that the SSA DMF and NCHS DIF files
can be obtained for this purpose and processed in a cost-effective manner and that
record linkage error is low. However, if these conditions were met then these two
variations could be used for De jure or De facto estimates, depending on the use of
‘‘place of residence’’ or ‘‘place of occurrence’’ death records.

Estimating the Foreign Born Using Specialized Survey
and Related Statistical Methods4

Although Grieco (2003), among others, has called for a large-scale post-census
survey on the foreign-born (presumably by the US Census Bureau), neither has
such a survey been undertaken nor is one (to the best of our knowledge) planned.
Moreover, few surveys have been undertaken to specifically isolate the illegal

4 Some of the material in this section is adapted from Golden (2008).
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immigrant population. Most information on illegal immigrants in the workforce
has been generated from Census Bureau data, using, for example, the residual
method, as has been discussed. Heer (1990) describes one of the early uses of a
survey-based method to estimate the size of the unauthorized foreign-born, in this
case, Los Angeles County, California. The method that he describes uses a
combination of 1980 census data and the results of a survey conducted in
Los Angeles County in 1980 and 1981. A sample was selected from babies born in
Los Angeles County who had a mother or father of Mexican origin. The survey
included questions about the legal status of the baby’s parents and certain other
relatives. The resulting estimates of unauthorized Mexican immigrants are for
males aged 18–44 years and females aged 18–39 years. Heer and Passel (1987)
compared the estimates obtained from this survey to estimates they derived from
estimates of the unauthorized foreign-born obtained from the 1980 census using a
residual method (Warren and Passel 1987; Passel and Woodrow 1984). Specifi-
cally, Heer and Passel (1987) derived estimates by age, sex, and period of entry for
persons born in Mexico and living in Los Angeles County.

Heer followed up with a survey jointly conducted in the fall of 1994 by the
University of Southern California and El Colegio de la Frontera Norte (COLEF),
an academic institution located in Tijuana, Mexico. From this survey, he obtained
estimates of the legal status of the children of unauthorized Mexican immigrants in
Los Angeles County, California. Using data from this same survey in conjunction
with the March 1994 and 1995 Current Population Surveys, Marcelli and Heer
(1998) estimated the number of unauthorized Mexican immigrants residing in Los
Angeles County, and compared their use of seven welfare programs with that of
other non-U.S. citizens and U.S. citizens.

In 1991, DaVanzo et al. (1994) conducted a pilot study, the ‘‘Los Angeles
Community Survey of Salvadorans and Filipinos.’’ The survey was able to obtain
information from 11-year-old census data to target high-concentration sample
areas; it successfully recruited and trained bilingual staff; it enlisted respondents’
cooperation at acceptable rates; and it elicited responses to sensitive questions,
including immigration status, that are critical for developing and assessing policy.
The authors concluded that costs for a similar survey conducted in selected sites
across the country, though substantial, would be low compared with the potential
costs that immigration may impose, or even with the costs of programs intended to
address immigration issues.

Regional studies using survey data are found outside of California. Flores
(1984), for example, obtained social and demographic data from a sample of
parents of unauthorized children in Texas while analyzing the international ram-
ifications of a legal case.

As another example of a specialized survey not restricted to California, Massey
(1987) describes an ‘‘ethnosurvey’’ research approach designed to overcome the
limitations of federal immigration statistics and to illuminate the social processes
underlying aggregate patterns of migration. Massey (1999) evaluates the validity
of the ethnosurvey as a method of demographic data collection by analyzing the
representativeness of the Mexican Migration Project (MMP) as a source of
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information on Mexico-U.S. migration. He finds that the ethnosurvey is an
accurate and reliable method of data collection and the MMP as a good source of
reasonably representative data on authorized and unauthorized migration to the
United States, even though it over-represents migrants in the western states and
mid-sized communities.

Paradies and Barnes (2005) provide a description of a variant of dual-record
population estimation (see, e.g., Krotki 1977), which relies on the availability of
specific additional information to relax the assumption of perfect frame specifi-
cation. This variant is applied to two remote indigenous communities in the
Northern Territory of Australia, using locally available data sources. Further
theoretical exploration of this method is presented along with possible applications
in estimating area-enumerated populations and census coverage.

Droitcour et al. (1991) describe a an innovative survey-based method that
extends ‘‘randomized response,’’ which uses two questions, one sensitive and one
not, to get at sensitive information. They call it the ‘‘item count method,’’ in which
respondents are given lists of behaviors in which the sensitive behavior is
imbedded among a list of non-sensitive behaviors. Respondents indicate the
number of the behaviors that apply to them rather than answering questions on
the actual behaviors. Random parts of the sample receive lists with and without the
sensitive behavior. Like randomized response, the item count method allows the
researcher to use statistical methods to estimate the total number of people who
engaged in the sensitive behavior; However, neither randomized response nor the
item count method allow one to determine if a particular person engaged in
the sensitive behavior. Because of this feature, both randomized response and the
item count method preclude disclosure to the general public and sponsor as well as
to the interviewer and other persons who may be nearby. By 1998, this method had
been refined into a technique dubbed the ‘‘grouped answers’’ method (U.S. GAO
2006). Subsequent to 1998, U.S. GAO (1999) extended this discussion and labels
the technique as the ‘‘three card method.’’ It is intended to allow estimation of the
needed statistics while maximizing response privacy and reducing ‘‘question
threat.’’

Droitcour et al. (2001) discuss in more detail this innovative method, which
they call the ‘‘three card method.’’ They provide: (1) basic logic; (2) special
features; (3) preliminary testing and results; and (4) variance costs and ways to
reduce them. They also show how an immigration group that is currently of special
concern—‘‘visa overstays’’— might be estimated using a version of the method.

Droitcour and Larson (2002) continue exploring the ‘‘three-card’’ method,
which they describe as a technique that the United States Government Account-
ability Office (GAO) designed as a ‘‘grouped answers’’ approach to estimating
irregular migration in a survey. The method directly estimates the number of
persons in various ‘‘regular’’ or legal immigration status groups, indirectly
estimates the number in sensitive irregular groups, while providing privacy
protection. GAO created this methodology because of a lack of data; without
information on immigration status, ‘‘policy researchers cannot track trends in
employment or other important outcomes (such as subsequent educational
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attainment, income/poverty status, or family formation experience) for legal
immigrants, illegal aliens, or persons of other immigration statuses.

U.S. GAO (2006) reviews the ongoing development of a potential method for
obtaining such information: the ‘‘grouped answers’’ approach, which is a variant of
the three-card approach just described. In 1998, GAO devised the approach and
recommended further study. In response, the Census Bureau tested respondent
acceptance and recently reported results. GAO answers four questions: (1) Is the
grouped answers approach acceptable for use in a national survey of the foreign-
born; (2) What further research may be needed; (3) How large a survey is needed;
and (4) Are any ongoing surveys appropriate for inserting a grouped answers
question series (to avoid the cost of a new survey)? For this study, GAO consulted
an independent statistician and other experts, performed test calculations, obtained
documents, and interviewed officials and staff at federal agencies. The Census
Bureau and DHS agreed with the main findings of this report. DHHS agreed that
the National Survey of Drug Use and Health is not an appropriate survey for
inserting a grouped answers question. GAO finds that the grouped answers
approach is acceptable to many experts and immigrant advocates, with certain
conditions, such as (for some advocates) private sector data collection.

Larson (2007) describes a recent method based on the ‘‘grouped-answers’’
approach, which he calls the ‘‘Two-Card Follow-Up’’ method, because two dif-
ferent cards list different groups of immigration statuses and follow-up questions.
Five key points of the method are: (1) The categories must be mutually exclusive
and exhaustive; (2) No respondent is ever asked whether he, she, or anyone else is
in a specific sensitive category (for example, illegal immigrant or ‘‘irregular
migrant’’; in this example, currently ‘‘unauthorized’’); (3) Follow-up questions are
asked of respondents; (4) Two pieces of information are separately provided by
two sub-samples of respondents (completely different people—no one is shown
both immigration status cards); (5) taking the two pieces of information together—
like two pieces of a puzzle—allows indirect estimation of the unauthorized pop-
ulation, but no individual respondent (and no piece of data on an individual
respondent) is ever categorized as unauthorized.

Golden (2008) applied a variant of the ‘‘two card’’ follow-up method to esti-
mate the number of illegal immigrant workers on projects in the region of
Washington, DC. Golden describes her application of this method as follows.
Respondents are shown one of the cards in Exhibit 2; a random half of the sample
is shown card 1, and the other half is shown card 2.

Continuing, Golden says that respondents are asked to pick the box that
includes their current immigration status, but not to pick specific categories within
the box, just the letter A, B, or C, corresponding to the box that contains their
current immigration status. The percentage of illegal immigrants is calculated by
subtracting the percentage that picked Box A from one card from the percentage
that picked Box B from the other card and adding the percentage that picked box C
from either card. This estimate includes the truly unauthorized or illegal immi-
grants and those with ‘‘quasi-legal’’ status. Both categories are affected by
immigration reform and therefore, both categories are relevant to this research.
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The number of truly unauthorized or illegal immigrants can be calculated by
subtracting Box A from Box B, without adding Box C.

As noted by Golden (2008) and GAO (1999), among others, the basic logic
behind the ‘‘Two-Card Method’’ is as follows. The total sample is chosen such that
half of the sample is sufficient in order to generate statistically sound estimates.
Half of the sample is shown card 1, and the other half of the sample is shown card
2. The half of the sample that is shown card 1 is used to estimate those respondents
that are United States citizens or are present in the U.S. on a valid student, work,
business, or tourist visa, i.e. those that pick Box A from card 1. The half of the
sample that is shown card 2 is used to estimate those respondents that are United
States citizens, are present in the U.S. on a valid student, work, business, or tourist
visa, or are unauthorized immigrants, i.e. those that pick Box B. ‘‘Quasi-legal’’
immigrants, those that are present in the U.S. through a Temporary Protected
Status, those eligible for the Deferred Enforced Departure (DED) program, Nic-
araguan and Central American Relief Act beneficiaries, asylum applicants, fiancé,
spouse, or child visa applicants—known as adjustment applicants, and Legal
Immigrant Family Equity Act (LIFE) section 245(i) beneficiaries are estimated
from those that choose Box C from either card 1 or card 2. The percentage of
illegal immigrants, then, is calculated by subtracting the estimate of United States

Exhibit 2 Immigration status cards
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citizens and those present in the U.S. on a valid student, work, business, or tourist
visa, those that picked Box A from card 1, from the estimate of United States
citizens, those present in the U.S. on a valid student, work, business, or tourist visa,
and unauthorized immigrants, those that picked Box B from card 2, plus the
estimate of ‘‘quasi-legal’’ immigrants, those that picked box C from either card.
The number of truly unauthorized immigrants can be calculated by subtracting
Box A-card 1 from Box B-card 2, without adding Box C-card 1 or card 2.

Alternatively, Golden (2008) notes that the half of the sample that is shown card
2 may also be used to estimate those respondents that are Legal Permanent
Residents (LPR’s) and those that are present in the U.S. under an approved refugee
or asylee status, i.e. those that pick Box A from card 2. The half of the sample that
is shown card 1 may be used to estimate those respondents that are Legal
Permanent Residents (LPR’s), those that are present in the U.S. under an approved
refugee or asylee status, and those that are unauthorized immigrants, i.e. those that
pick Box B from card 1. Again, ‘‘quasi-legal’’ immigrants may be estimated from
those that choose Box C from either card 1 or card 2. Then, the percentage of
illegal immigrants would be calculated by subtracting the estimate of Legal
Permanent Residents (LPR’s) and those that are present in the U.S. under an
approved refugee or asylee status, those that picked Box A from card 2, from the
estimate of Legal Permanent Residents (LPR’s), those that are present in the U.S.
under an approved refugee or asylee status, and those that are unauthorized
immigrants, those that picked Box B from card 1, plus the estimate of ‘‘quasi-
legal’’ immigrants, those that picked box C from either card. The number of truly
unauthorized immigrants is still calculated by subtracting Box A—card 2 from
Box B—card 1, without adding Box C—card 1 or card 2.

Because the total sample is sufficient for half of the sample to produce statis-
tically relevant estimates, it will not matter whether the Box A estimate from card
1 is subtracted from the Box B estimate from card 2 or the Box A estimate from
card 2 is subtracted from the Box B estimate from card 1. Both calculations should
reveal similar results.

As stated earlier, this survey method requires two representative samples of the
population of interest; one is shown card 1 and the other card 2. The sensitive
category of unauthorized is presented with two less sensitive categories in Box B.
If respondents choose Box B, no further inquiry is made. If respondents choose
Box A, which is composed of 2 less sensitive categories of immigration status,
several follow-up questions are asked to be sure that the respondent has chosen
Box A correctly. The follow-up questions include asking under which program
they received their legal status, country of origin, year of entry, and year they
acquired legal status. Box C is comprised of a less-sensitive and rare category
among the sample. If respondents choose Box C, several follow-up questions are
asked as well to ensure that respondents have chosen the correct category.
The cards are arranged so that Box A from card 1 contains the same two less
sensitive categories of immigration status appearing with the sensitive category of
unauthorized in Box B of card 2.
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Limitations of this method include the necessity to conduct the survey via
in-person interview and the large sample required to obtain accurate estimates.
Approximately 2,000 respondents are needed for an estimate of the percentage
unauthorized with a 90% confidence interval of plus or minus 4 percentage points,
assuming 50% of the respondents are unauthorized. If the assumption is that only
30% of the population of interest is unauthorized, then 2,500 survey respondents
are required for the same confidence interval (GAO 2006).

Another method used in direct survey of the foreign-born for the express
purpose of determining immigration status is the Residency Status Assignment
based on answers to a series of questions (Marcelli and Lowell 2005). In this
method, residency status is assigned to respondent based on answers to a series of
questions. While the question of being unauthorized is never asked outright, the
status of immigration is implied by the answers to these questions.

In concluding this section on survey-based methods, we note that ‘‘capture–
recapture’’ methods are used to estimate wildlife populations (Besbeas et al. 2002;
Williams et al. 2002). The same ideas can be applied to human populations using
prior census counts, surveys, administrative records, and combinations of the
preceding data sources (Alho 1994; Chandrasekaran and Deming 1949). Wolter
(1990), for example, describes methods of estimating population size based on
capture–recapture data. The methods exploit knowledge of the sex ratio, males per
female, and permit ‘‘estimability’’ even when both time of sampling and marking
affect ‘‘catchability.’’ Scheuren and Lancaster (1978) used this type of technique in
constructing a dual system estimate of unauthorized persons.

Another intriguing possibility for estimating characteristics of the foreign-born
population by legal status is that of modeling using existing survey data. In Judson
(2006), the ‘‘SIPP Imputation model’’ used a question on the 2004 panel data on
migrant legal status to ‘‘impute’’ such statuses on the ACS microdata. Because the
survey question was sensitive, it is likely that ‘‘social desirability bias’’ (Nederhof
2006) played a role in the response. Upon tabulation of the imputations, this model
generated the lowest level of unauthorized of any of the methods tested, likely
reflecting this presumed response bias. However, a possible method of ‘‘correct-
ing’’ for the response bias could be developed. This would involve raking the
individual responses to external control totals developed by other methods, if the
external control totals are believed superior for totals. After the raking,
the imputation model would represent the interiordistribution of the data set, with
the exterior distribution controlled.

A final area described by Judson (2006) that has just been examined recently is
that of modeling the legal status distribution using cluster analysis or latent class
analysis (McCutcheon 1987). Preliminary tests comparing distributions of the
foreign born by clusters with distributions generated by residual methods
(unpublished) suggest that clustering and/or latent class methods may have great
promise in distributing the non-naturalized foreign-born population into ‘‘lawful
resident’’ and ‘‘residual’’ categories (Judson 2006). It remains to be seen whether
the refugee/asylee and nonimmigrants (a/k/a legal temporary) populations are
sufficiently distinct from the above two categories to admit a three/four cluster or
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three/four class solution. It also remains to be seen whether the clustering solutions
would need external control totals as appears to be the case with the SIPP
Imputation approach.

An Evaluation of Data and Methods for Estimating
the Foreign Born

In this section, the evaluation of methods for estimating the foreign-born is
organized into two areas: (1) data; and (2) methods. Before proceeding, however,
we first cover the conceptual framework and major criteria used in the evaluation.

Evaluation Criteria Description

Like most other methods for generating population estimates (see, e.g., Bryan
2004), it has been possible to evaluate methods for estimating the foreign-born in
total by using decennial census counts (admitting, that the decennial census counts
stem from the sample-based ‘‘long form’’). This, however, changes in 2010, when
the Census Bureau abandons the long form and uses the ACS as a substitute.
Thus, the ACS will be the future ‘‘gold standard’’ against which methods for
estimating the foreign-born are evaluated. With this new gold standard comes the
difference in residency rules used by the traditional ‘‘short form’’ decennial census
(De jure) and the ACS (De facto) and the fact that the ACS is then controlled to
numbers that use the same residency rule as the decennial census (De jure).

When it comes to evaluating methods for estimating the foreign-born by status,
particularly those who are unauthorized, there is no ‘‘gold standard.’’ Thus, tra-
ditional frameworks and criteria used to evaluate population estimates in general
require some modification because they inherently assume the presence of a gold
standard. However, even though decennial census data provide the most conve-
nient and accurate standard against which to evaluate population estimation
methods, there always have been several important considerations that were taken
into account before estimates are compared with census values. First, there was
often a tendency to assume that earlier and later censuses are completely consis-
tent, but such consistency cannot be taken for granted. Second, subnational areas
often differ in geography and populations covered, and census definitions may
have changed as well. Third, where a method was based on a past census that
differs from a more recent census against which estimates resulting from the
method in question were compared, in any significant way, an accurate evaluation
would be compromised.

All of this leads up to the point that comparisons of estimates resulting from
different methods against the census have to be considered ‘‘measures of differ-
ence’’ rather than ‘‘measures of error’’ because it is virtually impossible to
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precisely determine the degree to which error in the census and error in the
estimate contribute to the overall difference.

Similarly, it is important to note that a direct ‘‘method-to-method’’ comparison is
rarely possible when attempting to make a population estimate. Often, what might
be the most accurate method may not be practicable due to excessive time, cost and
resources. Other hindrances may include unavailability or inconsistency of
necessary data. Furthermore, it will be seen, certain methods are better suited to
particularly large or small areas of geography. While a certain method may generate
‘‘good results’’ at a national level, they may be wholly inadequate for other levels of
geography. Thus the amount of resources available, the level of geography as well
as historical accuracy of each method must always be considered.

Without question, an estimate should be accurate, but accuracy is not the only
criterion by which an estimate should be judged. Following the argument pre-
sented by Swanson and Tayman (1995), we suggest that attention be focused on
the broader concept of utility. As alluded to earlier, there are many methods that in
principle can be used to estimate a population, and improvements are a regular
feature of these methods. Further, there is a wide range of decision-making situ-
ations in which population estimates are used. It follows, therefore, that no method
should be universally judged to be superior to others and, by the same token,
neither should any method be judged universally inferior to all others. We suggest
instead, that relative to a given use, utility is gained by selecting a method that
provides a sufficient amount of information for the purpose(s) at hand, while
keeping cost and time to a minimum. In the case of an estimate, the sufficiency of
the information provided is judged on the ability of using it to make good
decisions. So, if an estimate is produced at minimal cost but provides timely
information sufficient to make good decisions, then it has high utility. If an esti-
mate does not meet these conditions then it has low utility. An important
underlying component of sufficiency is ‘‘transparency.’’ That is, the ability of a
decision-maker to understand how an estimate was done so that he or she can
determine if the assumptions, methods, and data are reasonable.

However, some criteria do apply, including continuity; timeliness of informa-
tion; refinement; production; cost, and replication. Generally speaking, these
criteria can be applied to data and methods, topics to which we now turn.

Evaluation of Data

Schmidley and Robinson (2003) evaluated CPS nativity data collected between
January 1994 and December 2002. Where feasible, they compare these data with
data from other sources. They incorporate a limited amount of the information found
in ‘‘How Well Does the Current Population Survey Measure the Foreign-Born
Population in the United States?’’ which evaluated the March Annual Social and
Economic Supplement (ASEC) nativity data 1994–1997. The current paper extends
the period to 2002 and includes information about the monthly or basic survey.
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Skeldon (1987) identifies and describes the main issues to be resolved when
designing questions and strategies to collect migration-related data. The strengths
and weaknesses of the various approaches are assessed in the light of the data
collected by countries in the Asia-Pacific region during the 1980 round of
censuses. In the context of the developing countries of the region, the
author argues that higher quality and more useful migration data can be captured
through questions on last place of previous residence and duration of residence in
De facto-based censuses. Variations of, and amplifications to, this approach are
considered.

Fawcett and Arnold (1987) argue that surveys provide an effective method for
studies of the complex processes that underlie spatial mobility. They identify and
discuss eight advantages of surveys that are related to research design and seven
advantages that are related to research content. Deficiencies and disadvantages of
surveys are also reviewed. Suggestions are made for improving surveys of inter-
national migration through better samples and attention to different points in a
migration system.

Massey (1987) describes a research approach designed to overcome the
limitations of federal immigration statistics and to illuminate the social processes
underlying aggregate patterns of migration. He argues that the principal weak-
nesses of existing data sources are that they under-enumerate and imperfectly
measure unauthorized migration; they do not reflect the widespread circularity of
modern international movements; they omit variables central to the immigration
process; and their cross-sectional collection and tabulation precludes the analysis
of immigration as a dynamic process. The ethnosurvey is a research design that
ameliorates these problems through five specific design features: multi-method
data collection, representative multi-site sampling, multilevel data compilation,
life history collection, and parallel sampling. These design features are described,
justified, and tied to the broader methodological literature in social science.
The ethnosurvey design is illustrated by its recent application to study Mexican
migration to the United States, and empirical evidence is presented to show how it
corrects the limitations of federal data on immigration.

In a subsequent paper, Massey (1999) evaluates the validity of his proposed
ethnosurvey as a method of demographic data collection by analyzing the repre-
sentativeness of the Mexican Migration Project (MMP) as a source of information
on Mexico–U.S. migration. After briefly delineating the philosophy, structure, and
organization of the MMP’s ethnosurvey design, he describes MMP’s public use
dataset as well as Mexico’s Encuesta Nacional de la Dinamica Demografica
(ENADID) as a benchmark for its systematic evaluation. He finds that although the
MMP over-represents migrants in the western states and mid-sized communities,
it yields a relatively accurate and valid profile of migrants to the United States.
A comparison of multivariate models estimated using MMP and ENADID data
suggests that whereas the former’s sampling errors are small and yield biases that
are substantively unimportant, the latter’s potential for specification error and
selection bias may seriously compromise results. Massey concludes that his
comparison thus validates the ethnosurvey as an accurate and reliable method of
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data collection and the MMP as a good source of reasonably representative data on
authorized and unauthorized migration to the United States.

Evaluation of Methods

In this section, we evaluate methods under each of the major headings used to
organize the techniques for estimating the foreign-born (by status): (1) residual;
(2) administrative records; (3) specialized survey; and (4) other. We subdivide the
residual method into those that are stock-based and those that are flow-based, and
note that the residual method is by nature ‘‘indirect,’’ while the other three
approaches attempt to measure the characteristics and legal status of the foreign
born by ‘‘direct’’ means. We evaluate ‘‘assumptions’’ in addition to inherent
strengths and weaknesses.

Stock-Based Residual Methods

These methods utilize survey data, census data, or a combination of the two as
primary data sources. The (long form) Decennial Census, CPS, SIPP, and, now, the
ACS, all have been used. The underlying assumption for each of them is that
sample precision is adequate and that non-sampling errors are minimal relative to
the measurement of legal status of the foreign born. Another assumption specific to
this method noted by Judson (2006) is that the assignment algorithm accurately
measures visa, LPR, and naturalization requirements. Also, the assignment is
‘‘100% assignment,’’ which assumes that everyone with the same characteristics,
i.e. matching certain visa requirements, has the same status.

As has been noted earlier, the Decennial Census, CPS, and SIPP, on the one
hand, use the De jure rule of residency while the ACS uses what amounts to a
De facto residency rule. However, when the micro-level ACS data are aggregated
to geographic areas, they are controlled to numbers produced for these areas by the
Census Bureau’s annual population estimates program. It does not appear to be the
case that ACS data so controlled are used in the stock-based residual methods,
which rely on micro-level data. If this is the case, then comparing estimates made
by the residual methods relying on the census, CPS, and SIPP with those
made using strictly ACS data will yield differences based in part on the different
residence rules. This may not be a huge issue at the national level, but at sub-state
levels, the effects of these different residency rules could be substantial. Where
ACS micro-level data are used in conjunction with micro-level data from the CPS,
SIPP, or the (2000) census, it is highly likely that mismatches occur.

These methods have a number of limitations and strengths. A major limitation
is the fact that none of these data sources contain direct questions on legal status,
which means that the components are constructed from estimating or imputing
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legal status. Another important limitation assumes that the information used from
the microdata actually reflect the visa, LPR, and citizenship criteria. Finally, as
noted by Judson (2006), each case matching certain characteristics is allocated as
either meeting or not meeting the criteria for the legal status and this may be
neither accurate nor necessarily appropriate.

However, CPS, SIPP and ACS microdata represents a strength for both Census
Bureau staff and external researchers holding clearances to access micro-level
data, because the U.S. Census Bureau is not an administrative or enforcement
agency and does not have regular access to other agencies’ data.

Another strength is that these methods are flexible. They can easily be adapted
to accommodate three important scenarios. First, the requirements for the visa,
citizenship, and LPR statuses themselves may change and change very quickly, for
instance, by a policy-setting agency. The algorithm method is easily changed to
meet these new conditions. Second, the algorithms can be reproduced under
alternate assumptions regarding the matching between the microdata information
and visa or LPR criteria.

Depending on the micro-level base data, the ACS on the one hand or the
Decennial Census and CPS, on the other, these methods will produce estimates of
either the De facto or De jure population, respectively. If ACS micro-level data are
used in conjunction with micro-level data from the other sources, then it is not
clear if the result is more ‘‘De jure than De facto’’, or vice versa.

Flow-Based Residual Methods

Many of the same assumptions just mentioned are also pertinent to this method and
depending on the use of the Decennial Census or the ACS, the resulting estimates
are either of the De jure or De facto population, respectively.

A major assumption underlying this approach is that the components of pop-
ulation change are closely approximated by measuring change in selected
administrative or survey data sources. In order to apply the model, Census Bureau
demographers estimate each component of population change and legal status
category separately. In addition, this method makes the (crucial) assumption that
the administrative and survey data that are used to construct demographic flows are
comparable; that is, that the time reference, time frame for data production, and
concepts can be appropriately compared to one another.

Using data to approximate the measures of components of change that can be
updated on an annual basis could prove to be invaluable as this would be more
representative of the process that is actually happening in the population.
However, the assumption that there is available data that closely approximates the
measure of each of the components of change within a particular legal status
category may prove to be a difficulty and should be viewed as potential and
important limitation to the use of this method of estimation. If certain components
of the equation cannot be accurately approximated by the data, then it is possible

An Evaluation of Data and Methods for Estimating the Foreign Born 39



that the residual category will be significantly overestimated, while other legal
status categories will be underestimated, since the sum of all legal status categories
at time t must be equal to the total foreign born population at time t.

Another issue in regard to the residual method in general is that it tends to
cumulate error. As a concrete example, recall again the equation due to Deardorff
and Blumerman (2001) that was presented earlier:

FB ¼ ½L� ½M þ E� þ T þ R�;

where,

FB Foreign-born population;
L Legal Immigrants;
M Mortality to legal immigrants;
E Emigration of legal immigrants;
T Temporary (legal) migrants; and
R Residual foreign-born (unauthorized and quasi-legal migrants).

Rearranging the terms yields

R ¼ FB� LþM þ E � T :

If each of the elements on the right-hand side of the equation is measured with
some level of error, e (a reasonable assumption), then the residual estimate
becomes

R ¼ ðFBþ eFBÞ � ðLþ eLÞ þ ðM þ eMÞ þ ðE þ eEÞ � ðT þ eTÞ
¼ ðFB� LþM þ E � TÞ þ ðeFB þ eL þ eM þ eE þ eTÞ;

which means

R� ðeFB þ eL þ eM þ eE þ eTÞ ¼ FB� LþM þ E � T :

In other words, all of the error ends up in the residual estimate. These errors
may, of course, offset one another, but there is no way to gain a reliable and valid
assessment of this either beforehand or after the fact. Moreover, the errors combine
both sampling and non-sampling error. In regard to the sampling error, having
small standard errors is critical to the development of reasonable estimates. In
regard to the non-sampling error, there is no measure of standard error that allows
the assessment of the effects of coverage, non-response, measurement, and
recording errors. Moreover, in this implementation the residual method runs the
risk of ‘‘residual error propagation’’ in that the term ‘‘E’’ is itself a residual
estimate.

In general, the issue of having error accumulate in the estimate is not unique to
this particular implementation of the residual method. It also applies, for example
to all residual methods in principle, including the residual method for estimating
net intercensal migration (Morrison et al. 2004).
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Another problematic error with the variants of the residual method evaluated
here is that the components tend to be functionally related. This means that an
error in one component tends to introduce an error in the opposite direction in
another. Unlike the situation of multi-collinearity in a multiple regression model,
there is no clear way to assess this in the residual model.

Judson (2006) observes that the ‘‘slippages’’ between data sources is a signif-
icant limitation of this method for two reasons. First, he notes that transaction-
based data have not been converted to a person-based estimate. Second, he argues
that it is not clear if the major assumptions underlying the method are reasonable.
This method is aimed at targeting the De jure foreign-born population by status
because it uses census data.

Paradies and Barnes (2005) provide a description of a variant of dual-record
population estimation (see, e.g., Marks et al. 1974; Krotki 1977), which relies on
the availability of specific additional information to relax the assumption of perfect
frame specification. This variant is applied to two remote indigenous communities
in the Northern Territory of Australia, using locally available data sources. Further
theoretical exploration of this method is presented along with possible applications
in estimating area-enumerated populations and census coverage.

Suggestions

Data

Data needs can be organized into four major areas: immigration, emigration, the
De jure foreign-born population and the De facto foreign-born population.
Immigration data are a mess and emigration data are essentially non-existent. It is
hard to understand how valid and reliable estimates of the foreign-born, whether
on a De jure or De facto basis can be generated without valid and reliable
information on immigration and emigration.

In addition to being collected in historical census enumerations, data on the De
jure foreign-born population were collected in the modern (since 1950) decennial
census enumerations and in the ACS and the SIPP. In the 1980 census, data were
even collected on ‘‘temporary residents’’ (National Research Council, 2006a, b,
p. 114). With census 2010, the decennial census will no longer be a source of these
data. Given this, it is not clear what direction the CPS and the SIPP will take if
they continue to exist beyond 2010. This means that the residual estimates that
were produced using data from the decennial census can no longer be done unless
one uses the 2000 census as a launch point. Thus, it is an open question if the ACS
and SIPP can be used. These points lead to the conclusion that once 2010 rolls
around, all estimates of the foreign-born will effectively be those of the De facto
population, not the De jure population.

One of the first suggestions we would have made (until it was clear that there
will no longer be a long form in the decennial census) was to understand the effect
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of the different residency rules used by the decennial census, the CPS, and the
SIPP, on the one hand, and the ACS, on the other, and to take these differences into
account both when comparing estimates developed from these different sources
and when attempting to use elements of both in developing estimates. However,
this appears to now be a moot point. Morever, it does need to be taken into account
when using other data sets such as NIIS, the NCHS death and birth files, and other
administrative records. Finally, in conducting special surveys aimed at directly
estimating the foreign-born (by status), suggest that the type of population being
estimated needs to be clearly defined. Further, it appears that using the ACS
definition of residency would be more valuable than using the decennial census
rules since the former leads to comparability between a specialized survey and the
ACS, while the latter does not. Moreover, the ACS could be used to generate both
types of estimates. Happel and Hogan (2002) as well as Smith and House (2004)
provide suggestions on how this could be accomplished in terms of De jure and
‘‘temporary resident’’ populations and their suggestions could easily be extended
to De jure and De facto populations.

Methods

The lack of a gold standard against which to compare status-based estimates of the
foreign-born suggest that the only course of action to attempt to have valid and
reliable estimates is to construct them from different methods and data sets that
while having different strengths and weaknesses that lead to different assumptions
underlying the estimates, are reasonably reliable and valid. Thus, we suggest that
the existing forms of the residual, administrative records, specialized survey, and
‘‘other’’ methods be continued along with the exploration of new ones.

Any residual methods in the future will be based on the ACS. It is inescapable.
Therefore, we suggest that they continue to be done, but that it is made clear that
the ACS rules of residency are different than those found in the ‘‘short form’’
counts of population in the decennial census and, likely in the post-censal
estimates (and projections) produced from them. In order to avoid these incon-
sistencies, we suggest that a uniform set of residency rules be used across all of the
federal efforts. Initially, this will cause a great deal of disruption because it will
represent a major break with the past. However, it makes no sense to have one
major data collection method such as the ‘‘short form’’ decennial census using one
set of rules (De jure) and the ACS using another (De facto). Given this, residual
methods represent a valuable source of information on the foreign-born (by status).
Methods based on the use of administrative records as well as ‘‘other’’ methods
also provide valuable information.

We agree with Grieco (2003) who, among others, has called for a large-scale
post-census survey on the foreign-born. If this is done, we suggest that the ‘‘two
card’’ method be strongly considered because it represents a direct source of
information on the foreign-born (by status) and, appears to be the only realistic
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way to get at direct data-based (that is, not based on modeling assumptions)
estimates of the foreign-born by status.

We further suggest that the idea described earlier of using the Social Security
Death Master File (SSA DMF) and the National Center for Health Statistics’ Death
Index File (NCHS DIF) via a ‘‘record linkage’’ process be pursued to identify
foreign-born decedents not authorized to be in the United States. It is, as observed
earlier, a research question as to the efficacy of either of the two variations of this
proposed method, given that the SSA DMF and NCHS DIF files can be obtained
for this purpose, processed in a cost-effective manner, and that a low level of
record linkage error is found. To assess each of these three conditions, a small pilot
study could be implemented. If the record linkage process yields a good estimate
of deaths to the unauthorized population at a given point in time by age (geography
and sex), then successive sets of the estimates can be used to generate estimates
(and projections) using the principles underlying the method for estimating
unauthorized immigration due to Edmonston and Michalowski (2004) that was
described earlier.

Summary

Because there is no gold standard, methods for estimating the foreign-born (by
status) can never be subjected to the standard evaluation process used for the
general methods of population estimation (Bryan 2004; Swanson 1986, 1989,
2004). Thus, the selection of methods will be based on criteria other than accuracy,
such as cost and timeliness, transparency, and so forth.

There is one general principle that has emerged from our research, and which
we emphasize strongly: While the ‘‘residual’’ and other ‘‘indirect’’ methods for
measuring the characteristics of the foreign-born population by legal status have
had value, we believe that ‘‘direct’’ methods need to be cultivated to validate and
corroborate the ‘‘residual’’ methods.

There is one approach for which statistical precision can be evaluated, namely a
sample survey. If such a survey is undertaken, we believe that the ‘‘Two-Card’’
method should be used because it is the only technique that is aimed directly at
estimating the foreign-born (by status). Moreover, it has also been tested by
Golden (2008). If a large scale ‘‘two-card’’ survey is done, we believe it would best
be accomplished by contracting the work to a non-governmental entity that has the
experience and human capital to implement such a survey. The survey could be
developed under a guiding body that provides overall management with either the
Census Bureau, the Office of Immigration Statistics, National Science Foundation,
or National Research Council, (or some combination) providing the close over-
sight of the survey. The actual collection and technical details could be done by a
major non-government survey organization with the skills and experience to
handle such an endeavor. Organizations such as ISR at the University of Michigan
and NORC at the University of Chicago come to mind, among others. If this path
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is taken, we suggest that pilot studies similar to what is done for the Decennial
Census (e.g., a series of pilots in different areas, leading up to the full dress
rehearsals). While precision does not equate with accuracy in the same sense as is
used for other methods of population estimation, it does a serve as a substitute,
which means that estimates generated by different surveys can be compared for
cost, timeliness, and precision. In gearing up for such a survey, we suggested
earlier that the lead Federal agency work with the NAS and potential contractors
(e.g., ISR and NORC) to develop a plan and as it turns out, it appears NSF has
awarded such a contract to NORC. In addition, we advise that careful attention be
paid to the type of population being estimated and that rules of residency be used
that are consistent with the ACS.

‘‘Modeling’’ approaches to estimating the characteristics of the foreign-born
population also appear to have merit in this context. Not only would they provide a
model-based uncertainty measure, but the data sets currently exist and the
development of appropriate models would be highly cost-effective, as they would
require no new data collection activities, only analysis of the extant data sets.
If Federal agencies determine that such models’ output would be too politically
sensitive, then other think tanks or universities can step up to the plate.
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