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I. INTRODUCTION 
 
1. In the United States, the size of the resident illegal population is debated (with current 
estimates ranging upwards from about 8 million).  Little reliable information exists concerning the 
characteristics and behaviors of this increasingly large group, and as a result, the impacts of illegal 
immigration are difficult to document.  Thus, policymakers facing decisions about immigration 
may not be adequately informed (U.S. Commission on Immigration Reform, 1994).  Moreover, 
without reasonably reliable and valid estimates of the illegal immigrant population, it is difficult to 
accurately assess the coverage of our national decennial census; for example, if census figures 
indicate unexpected population increases, can this be traced to unexpectedly high levels of illegal 
immigration—or might this have resulted from shifts in coverage levels? (See Deardorff and 
Blumerman, 2001.) 
 
2. The “three-card method” (GAO, 1999, 1998; Droitcour and Larson, 2002; Droitcour et al., 
2001) is a relatively new survey approach designed to estimate both the size and characteristics of 
the resident illegal population. This approach builds on previous anonymous questioning 
techniques—such as randomized response (Greenberg, et al., 1969; Warner, 1965), aggregated 
response (Boruch and Cecil, 1979; Warner, 1971), and the item-count technique (Droitcour et al., 
1991)—as well as demographic methods of residual estimation (Warren and Passel, 1987).   
 
3. The present paper (1) explains the basic logic of the three-card method, (2) summarizes 
special features and results of preliminary testing, (3) describes how the “visa overstay” portion of 
the illegal population can be estimated, (4) outlines alternatives for fielding a three-card survey, (5) 
discusses variance costs, and (6) considers design-based strategies for reducing those costs.   
 
 
 
II. BASIC LOGIC OF THE THREE-CARD METHOD  
 
4. The three-card method is a useful alternative to threatening questions that ask the 
respondent to choose one of several mutually exclusive answer categories (e.g., immigration 
statuses)—only one of which is highly sensitive (the illegal or undocumented category).  Using the 
three-card method to estimate illegal immigration involves: 
 

•  Selecting three random samples, each of which (1) represents the resident foreign-born 
population, (2) is composed of different respondents, (3) is asked the same question 
about immigration status, and (4) is shown an answer card with immigration status 
categories; 

•  Using three slightly different answer cards, one for each sample; and 

•  Arranging the (mutually exclusive) answer categories in a three-box answer format—
with a slightly different arrangement on each answer card.  

 
5. The three slightly different answer cards are designed so that each sample provides a 
different piece of less sensitive information—a different “piece of the puzzle.”  The outlines of the 
missing sensitive piece are apparent when all other pieces are in place.  No respondent is ever 
asked directly whether he or she is in the sensitive answer category. Information on the sensitive 
answer category is estimated indirectly for the entire population of interest, or for major subgroups. 
The three-box format is illustrated in Legal Status Card 1 on the following page (shown in a 
reduced size; actual cards are 8-1/2” by 11” or approximately 210mm by 197mm). Because the 
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cards were developed in Spanish, we provide an English translation of Legal Status Card 1, as 
follows:  
 

•  Box A of card 1: Legal permanent resident with a valid and official green card2 issued 
to me by the U.S. government. 

•  Box B of card 1: U.S. citizen; student, work or tourist visa; undocumented (do not have 
my own valid official green card); and refugee or asylee3 (without a green card). 

•  Box C of card 1: Some other category not in Box A or Box B (specify). 
 
Legal Status Card 1 
  
 

 
 
 
6. Legal Status Card 1 is used with sample 1. Respondents are asked to report only which box 
applies to them and are told that if it is Box B, we do not want to know which specific category 
applies to them.  
 
7. The main purpose of interviews with sample 1 is to obtain a valid estimate of the 
percentage of foreign-born persons who have officially obtained green cards (the first “piece of the 
puzzle”). Sample 1 data also provide information on the characteristics of the “green card” 
population, based on other items in the questionnaire. 
 

                                                
2 In the United States, the term “green card” is used informally to refer to legal permanent resident status. 
3 An asylee is a person who has been granted asylum. 
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8. Legal Status Card 2 rearranges the answer categories.  Here, Box A contains the status of a 
naturalized U.S. citizen, whereas Box B now includes the legal permanent resident or green card 
status, along with the sensitive illegal category and other immigration statuses.  This answer card is 
shown to respondents in sample 2 (completely different individuals than in sample 1).  
 
9. Again, the respondent is asked to answer by picking one of the boxes.  Sample 2 provides a 
direct estimate of the percentage of foreign-born persons who are naturalized citizens.  Sample 2 
also provides information on the characteristics of naturalized citizens. 
 
 
Legal Status Card 2 
 
 

 
 
  
10. Legal Status Card 3 (on the following page) again rearranges the answer categories.  This 
time, Box A features refugees and persons granted asylum as well as those here legally with 
temporary visas. This card is shown to respondents in sample 3 (completely different individuals 
than those in samples 1 and 2).  Respondents choosing Box A, can be asked which specific status 
applies to them.  But as always, respondents are told that if they are in Box B, we do not want to 
know which specific status applies to them. The main purpose of sample 3 data is to provide a valid 
estimate of the percentages of foreign-born in Box A statuses. Again, Sample 3 also provides 
correlates and other information about persons in Box A statuses. 
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Legal Status Card 3 
  
 

 
 
 
11. In summary, each of the legal status categories—except for the sensitive category—
alternatively appears in Box A.  Assuming that the legal status categories are mutually exclusive 
and that these categories, together with Box C (“some other category…”), represent an exhaustive 
set of possible legal statuses, it is possible to obtain an indirect estimate of illegal immigrants via a 
subtraction procedure (which may be carried out separately for various major subgroups, thus 
allowing major characteristics and behavior groups to be estimated).4   
 
12. To illustrate, we use the following hypothetical example for U.S.-resident, Mexican-born 
respondents.5 Suppose 39% of sample 1 Mexican-born respondents chose Box A of Card 1 (green 
card status); 20% of sample 2 Mexican-born respondents chose Box A of Card 2 (naturalized U.S. 
citizen); and 4% of sample 3 Mexican-born respondents chose Box A of Card 3 (refugees, asylees, 
and persons here legally with temporary visas).  This would indicate that 63% of Mexican-born 
respondents are here legally in these major statuses (39% + 20% + 4% = 63%).  Suppose that 1% 
also picked Box C (some other category). Subtracting these hypothetical estimates from 100 yields 
36% (100% - 63% - 1% = 36%).  Thus, our indirect estimate would be that 36% of Mexican-born 
residents are here illegally.6  
 

                                                
4 The statistical expression of this indirect estimator has been reported elsewhere (GAO, 1999; 1998). 
5 While these are hypothetical data, we based these figures on existing data, estimates, or projections to the extent 
possible. Because of possible inaccurate self-reports in current surveys, there is some uncertainty regarding the 
percentage of Mexican residents of the U.S. who are naturalized U.S. citizens (see Passel and Clark, 1998). 
6 We note that, in general, this approach to indirect estimation would not be appropriate if the sensitive category is 
extremely rare. 
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III. SPECIAL FEATURES AND PRELIMINARY TESTING 
 
13. “Trainer cards” are a special feature of the method.  Before showing a respondent the legal 
status card assigned to his or her sample, the interviewer asks questions on less sensitive topics 
using answer cards with three boxes.  The purpose is to train respondents in the use of the three-
box format—and to familiarize them with the notion that “if you’re in Box B, we don’t want to 
know which specific category applies to you.”  Thus, a respondent presented with a legal status 
card will be pre-set to understand that the interviewer is not going to “zero in” on the sensitive 
category in Box B.  Two three-box trainer cards (not shown here) are illustrated in GAO, 1999.   
 
14. Another special feature is the ability to ask follow-up questions of respondents who choose 
Box A.  (This is because, presumably, those with illegal status have chosen Box B.)  The follow-up 
questions can help validate the respondent’s choice of Box A.  
 
15. Preliminary testing of the Legal Status Card 1 was conducted with foreign-born Hispanics 
residing in the United States; these initial interviewees were selected to over-represent illegal 
immigrants.  Three phases of testing included: 27 initial pretests conducted by bilingual GAO staff; 
81 interviews with farm workers conducted by a contractor; and 8 cognitive interviews7 conducted 
by a pretest interviewer, after training by a cognitive expert. Overall, most respondents appeared to 
comprehend the three-box format for answering and to accept it at face value.  Of the 116 persons 
interviewed using Legal Status Card 1: 
 

•  None refused to answer the legal status question (i.e., everyone “picked a box”). 
•  About 70% (81 out of 116) picked Box B, which contained the sensitive category.8    

 
 
IV. ESTIMATING “VISA OVERSTAYS” 
 
16. By asking an additional direct question, the three-card method can be used to estimate 
“visa overstays” and their characteristics (no additional cards are needed).  The additional direct 
question would be asked a bit differently for Samples 1 and 2 than for Sample 3. For respondents in 
Samples 1 and 2, the additional direct question would simply be whether they entered the U.S. on a 
temporary visa when they first came here to stay.  For respondents in Sample 3, the additional 
direct question could be asked using Legal Status Card 3 (because on that card, the temporary-visa 
status is in Box A and, once Box A has been chosen, the respondent can be asked for the specific 
category). It is thus possible to identify in each of the three samples, those persons who first came 
on a temporary visa.   
 
17. Then—using data on this subgroup only—it is possible to use the basic 3-card data and the 
subtraction technique illustrated earlier to estimate illegals in this subgroup. Logically, such 
persons would be visa overstays. 
 
 
V. ALTERNATIVES FOR FIELDING A THREE-CARD SURVEY 
 
18. At present, administration of three-card questions is limited to in-person interviews 
(because answer cards must be shown to respondents9). The main options are: 
 
i) To add (or “piggy-back”) the required questions onto a census or a very large existing 
survey, e.g., one that includes tens of thousands of foreign-born respondents.  

                                                
7 See Tourangeau (1984). 
8 For more detailed information on the testing and results, see GAO (1999). 
9 Potentially, a web-survey or a mail- survey format could be devised. 
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ii) To field a follow-on three-card survey of foreign-born respondents who participated in an 
initial survey or census.10  
 
iii) To conduct a special survey or add the three-card questions to a smaller survey (e.g., 
12,000 foreign born respondents). 
 
19. Unless the three-card questions can be administered to a very large number of respondents, 
strategies are needed to reduce variance costs—particularly, the variance costs associated with 
indirect estimation of the sensitive category. 
 
 
VI. VARIANCE COSTS  
 
20. Anonymous estimation typically carries variance costs.  For the three-card method, 
variance costs derive, first, from the need to use three separate samples. The estimate of the less 
sensitive category featured in Box A of card 1 (legal permanent residents) is based on Sample 1 
respondents only. Obviously, the number of Sample 1 respondents is lower than the total number of 
respondents in all three samples.  Thus, the variance of that estimate is higher than it would have 
been if respondents in all three samples had contributed to that estimate.  The same is true of each 
less sensitive category estimated with data from Sample 2 only or from Sample 3 only.  The 
variance is further increased for the indirect or anonymous estimate of the sensitive category 
(which never appears in Box A), because the indirect estimate is obtained by a linear combination 
of the three direct estimates.  Assuming that the three samples are independent, the variance of the 
indirect estimate is the sum of the variances of the direct estimates. 
 
21. Immigration status estimates for subgroups (e.g., percent of foreign-born males who are 
here on temporary visas) have a higher variance than corresponding estimates for the total 
population. (Fewer respondents are in the subgroup than in the total population.)11  
 
 
VII. VARIANCE REDUCTION STRATEGIES 
 
22. Design strategies for efficient estimation of the sensitive category include (1) modifying 
procedures for selecting the three samples or (2) developing an alternative conceptualization of the 
cards. 
 
23. Procedures for selecting the three samples can be modified by:  
 

•  Using a principle of “optimal allocation”12 to choose relative sizes for samples 1, 2, 
and 3, based on the relative sizes of the variances of the expected Box A parameters for 
cards 1, 2, and 3. 

•  Using information about the respondents in the initial sample (i.e., information they 
reported in the initial survey) to stratify when selecting samples 1, 2, and 3.13  

 
24. We are currently exploring the impact of these approaches on variance reduction, through a 
set of simulations.  Stratification seems a promising approach because existing information 
                                                
10 Depending on the size of the initial survey and the costs of the follow-back, all foreign-born respondents or a subset of 
them might be selected for the three-card samples. 
11 Still higher variances would obtain for an estimate of the percentage of those in the sensitive category who fall into a 
particular subgroup.  Such an estimate would consist of the ratio of two indirect estimates: The numerator would be the 
estimate of illegals falling in the designated category (e.g., Mexican-born persons illegally residing in the United States) 
and the denominator would be the estimate of total foreign-born residing in the United States illegally. 
12 See Cochran (1977, pp. 96ff). 
13 This is obvious for a follow-on survey but might also be done for add-on questions if laptop computers are used to 
conduct the interview and to select the three samples. 
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suggests that immigration status is correlated with demographic information typically collected in a 
census or survey.  (We refer here to data on the characteristics of foreign-born U.S. citizens from 
the U.S. Current Population Survey (CPS), March 2000 supplement, and to information on the 
characteristics of other statuses based on three Census Bureau publications.14) 
 
25. The strategy involving an alternative conceptualization of the cards is simply to use two 
cards with two samples (instead of three cards with three samples).  Consider the following 
example: 
 

•  On revised Legal Status Card 1, Box A would include two categories—green-card 
holders and persons here with temporary visas; Box B would include U.S. citizen, 
illegals, and refugees/asylees.15  

•  On revised Legal Status Card 2, Box A would include two categories—U.S. citizens 
and refugees/asylees; Box B would include green-card holders, illegals, and persons 
here with temporary visas. 

 
26. The two-card approach might not be advised for some groups of foreign-born respondents, 
because it could be too threatening for those who are here illegally.  (With only two cards, there are 
fewer “less sensitive” categories in Box B; thus two cards provide less “cover” for respondents in 
the illegal category.)  However, the two-card approach might be used effectively with low-threat 
groups, such as foreign-born persons married to a U.S.-born person.16 High-threat versus low-threat 
groups could be determined as part of the survey, if a computer-assisted approach to interviewing is 
used.  Alternatively, this targeted approach could be used in a follow-on survey, as discussed in an 
earlier section of this paper. 
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