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This article assesses differences in rates of omission across seven race-ethnicity groups
in the 1980 census to learn more about the social factors that condition census
enumeration. Findings indicate that there are multiple sources of error, that these
sources reflect distinctive ethnic attributes to a greater degree than shared minority
status, and that census omissions have both inadvertent and motivational causes. The
discussion notes some of the implications for improving coverage in future censuses.

The stubborn persistence of differences in coverage rates for blacks and whites in the
U.S. decennial census is a well-known finding from demographic analysis. The net un
dercount rate for blacks exceeded the rate for whites by 5-6 per 100 in every census between
1940 and 1980, despite a 75% decline in the overall undercount rate (from 5.6 to 1.4 per
100) over this period (Fay, Passel, & Robinson 1988). I

The lingering statistical marginalization of blacks in the census parallels their continuing
social and economic disadvantages (Farley 1988). Just as research on the socioeconomic
problems of minorities has contributed to the search for effective strategies for bringing them
into the economic mainstream, so too can studying why minorities are unequally represented
in the census help in deciding what to do about the undercount.

At the root of the undercount problem is a struggle for money and political power.
Leaders of minority groups and representatives of cities and states with large minority pop
ulations sued the Census Bureau in both 1980 and 1990, claiming that disproportionate
undercounts caused a loss of government funds and political representation to their consti
tuencies. The plaintiffs have sought to have a statistical adjustment for the undercount made
to the final census figures.

Although beliefs about the severity of the effects of coverage error vary, the subject of
debate has become how, rather than whether, to reduce the undercount. Proponents of the
coverage improvement approach have contended that basic census methods can be extended
to enumerate "hard to count" subgroups more completely. They question the technical and
operational feasibility of statistical adjustment (that it can produce better population estimates
than the census in a timely manner) and worry that adjustment will both compete with
essential census operations for resources and undermine public confidence in census results.
The advocates of adjustment defend its feasibility, argue that it will not compromise the
integrity of the census, and doubt that coverage improvement can be purchased at an
affordable price. 2

The potential for improving census coverage is limited by the extent to which the causes
of the undercount are understood and by the feasibility and cost of remedial measures. This
article assesses the sources of differential rates of omission across seven race-ethnicity groups
in the 1980 census to learn more about the social factors that condition successful program
matic remedies. Important issues include whether the sources of differentials are common
across or specific to race-ethnicity groups, whether there are few or many causes, and whether
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people are missed accidentally ("inadvertent" omissions) or because they want to be ("mo
tivational" omissions).

The analysis is confined to correlates of gross census omission rates, whereas the
undercount rate-the difference between gross rates of omission and erroneous enumera
tion-is a net figure. The decision to focus on omissions has two justifications: first, omissions
and erroneous enumerations have different causes and therefore must be analyzed separately,
and second, race-ethnicity differences in undercount are primarily due to variability in
omission rates rather than variability in erroneous enumeration rates. ' After briefly reviewing
the principal factors hypothesized to account for high minority omission rates, the methods
and results for an analysis of omission rates in the 1980 census will be presented.

Social Sources of Census Omission

What are the possible sources of differences in rates of census omission by race-ethnicity?
The same basic census-taking methods are used for blacks, Hispanics, non-Hispanic whites,
and other groups, suggesting that the answer lies mainly in race-ethnicity differences in
socioeconomic, cultural, and demographic attributes rather than in differences in enumer
ation methods.

Prior research has generated numerous hypotheses about the social sources of census
omission. ~ Suspected causal factors may be classified into five categories: complex living
arrangements, questionnaire completion skills, housing conditions, and perceived costs and
benefits of cooperating with the census. The first three of these categories encompass "in
advertent" sources of census omission, and the last two include "motivational" sources.

Aspects of living arrangements heightening the risk of census omission include large
household size, which increases the reporting burden (requiring more of respondent time
and memory) and necessitates the use of "continuation sheets" for recording data in house
holds with more than seven persons (Fein & West 1988). Close kinship ties across households,
extended family households, and nonfamily households are compositional characteristics
that can produce differences between respondents' definitions of household membership and
the census's "usual residence" concept (Bailar & Martin 1987; Fein & West 1988; Hainer
1987; Hainer, Hines, Martin, & Shapiro 1988). Mobility of both individual household
members and entire households during the census period also introduces uncertainty about
"usual residence" and makes nonresponse follow-up more difficult (Fein 1989; Hainer et
al. 1988; Schultz, Isaki, & Diffendal 1987).

Characteristics limiting a respondent's ability to follow census form instructions correctly
include low education and poor English language skills (Ericksen, Kadane, & Tukey 1987;
Farstrup 1987; Fein & West 1988; Hainer et al. 1988). Attributes of housing units may
cause omission from the address lists controlling enumeration: nontraditional unit types
(such as converted garages or temporary shelters constructed by the homeless), obscure unit
locations, and multi-unit housing arrangements, where confusion can arise about which
units received and returned a census form (Ericksen 1988a; Fein & West 1988; Vigil 1988).

Perceived costs of census reporting arise when respondents fear the consequences of
census data being divulged to government agencies other than the Census Bureau. Concerns
include the fear of eviction from overcrowded dwellings, fear of loss of welfare benefits if
wage earners are discovered, and fear of deportation of undocumented immigrants (Bailar
& Martin 1987; Fein & West 1988; Hainer 1987; Hainer et al. 1988; Valentine & Valentine
1971). The Census Bureau publicizes its strict confidentiality rules to try to allay fears about
disclosure. It also publicizes the uses of census data, believing that people will be more
motivated to cooperate if they think that the census benefits them (DeMaio et al. 1986).

These are the principal factors thought to affect the probability of census omission
directly. Systematic differences by race-ethnicity for these proximate sources of census omis
sion may stem either from differences in socioeconomic status or from the distinctive his-
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torical and contemporary experiences that shape ethnicity. Concluding that "minority status"
explains most of the variability would suggest a need to tailor census coverage improvement
measures to poverty conditions. Deciding that enumeration difficulties have fundamentally
dissimilar roots in different race-ethnicity groups would imply the need for group-specific
remedial measures.

Methods
Data

The data for this analysis were taken from a file produced for the Census Bureau's 1980
census Post-Enumeration Program (PEP) based on April 1980 Current Population Survey
(CPS) data. To identify census omissions, a clerical staff attempted to match individuals in
the CPS sample to census records by using address, name, and simple demographic char
acteristics. If the CPS information for a case was complete, no matching census record could
be found, and a field follow-up verified that the CPS information used in matching was
correct, that case was treated as an "omission" (Fay et al. 1988).

Each person-record in the file included a match status indicator denoting whether or
not she or he had been matched to the census and a set of CPS demographic and socio
economic characteristics. The dichotomous dependent variable in this analysis is "census
omission," coded as "missed in the census" for CPS cases that were not matched to the
census and "included in the census" for cases that were matched.

Weights computed by Census Bureau statisticians were used to adjust the sample for
the 4.4% household noninterview rate in the April CPS. 5 Another 3.8% of the sample had
missing data for items needed in matching. Match statuses imputed by the Census Bureau
were used for these cases. The imputation method involved statistically linking unresolved
cases to similar cases that had been resolved only after the field follow-up.

The combination of using the April (rather than August) CPS, analyzing data for
omissions and not erroneous enumerations, weighting for household noninterviews, and
using imputed match statuses for unresolved cases makes the data analyzed here equivalent
to the Bureau's P Sample, Series 3 estimates from the PEP (Fay et al. 1988).6 The 188,117
persons included in the analysis represent the civilian noninstitutional population of the
United States.

An important limitation of post-enumeration surveys is the problem known as corre
lation bias: the same factors causing census omission may also result in omission from the
survey, producing a downward bias in estimated omission rates." Analyses comparing sex
ratios based on population estimates from the post-enumeration survey with sex ratios from
demographic analysis estimates suggest that the effects of correlation bias in 1980 were
substantial in undercount rates for adult black males but small for other age-race-sex groups
(Fay et al. 1988, figs. 8.7, 8.8). Although demographic analysis permits direct comparison
only with the PEP net undercount figures (only population totals, and thus net coverage
rates, by age, sex, and race can be estimated from demographic analysis), the bias in estimated
omission rates likely follows a similar pattern.

To the extent that correlation bias is a problem for the covariates studied here, the
overall omission rates and coefficients reported in this article are biased. For example, if
correlation bias disproportionately affectsthe poorest members of the population, the analysis
underestimates the impact of income on the probability of census omission. Unfortunately,
the size of the bias cannot be ascertained with any accuracy for characteristics other than
age, sex, and race, so there is no way to adjust the results.

Knowing that the variation in omission rates observed in this analysis is the most easily
observed portion of the total variation, however, provides reasonable grounds for believing
that covariate effects found in this sample are also significant for all omissions. Census
planners should be interested in understanding the sources of omissions from the PEP, since
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they represent the most tractable portion from the standpoint of coverage improvement.
With respect to undercount policy, if the omissions found by the PEP prove difficult to
remedy, it would suggest that the coverage improvement strategy is unlikely to have a great
impact on total omissions.

Covariates

A set of mutually exclusive categories for race-ethnicity was created by combining the
CPS questions on race and Spanish origin. Persons of Spanish origin were classified as either
Mexican American, Puerto Rican, or other Spanish, irrespective of race. The rest of the
sample was classified as black, Asian American, native American, white, and other. 8

The remaining CPS variables in the analysis serve as proxies for many of the sources
of omission discussed above. Household size, relationship to head, marital status, and age
were included as indicators for living arrangements that could increase enumeration diffi
culties. Persons who lived in large households, had the most distant relationships with the
head (nonnuclear relatives and nonrelatives), were unmarried, and were infants or young
adults (and therefore more geographically mobile) were expected to show higher omission
rates.

Education of the household head (in completed years) was included as a measure of
capacity to follow census instructions correctly. Household income in 1979 provided a
measure of socioeconomic status for testing the "minority status" hypothesis. 9

Urban residence [standard metropolitan statistical area (SMSA) central city, SMSA
remainder, non-SMSA] served as an indicator for a number of environmental factors im
plicated in census omission, including fear of crime (primarily a factor in follow-up inter
viewing), a high prevalence of multi-unit dwellings, and social isolation of the underclass
(House & Wolf 1978; Wilson 1987). Census district office percentage black helped to assess
whether living in a highly segregated black neighborhood has an effect on enumerability
beyond individual race-ethnicity, with cutpoints distinguishing the first (52-94%)and second
(32-51%)most concentrated quartiles of blacks.10 Census division was included as a measure
for regional variation in enumeration conditions.

Finally, census form mail-back rates for census district offices provided a measure of
motivation to cooperate with the census. II High mail-back rates suggest that people in an
area perceive a relatively high benefit-eost ratio for cooperation with the census and low
rates suggest a low perceived benefit-eost ratio. Four categories were established for mail
back rates: <70% (poor), 70-74% (fair), 75-84% (good), and 85% and above (excellent).

Analyses

Descriptive Results

Table 1 gives percentage distributions and omission rates for explanatory variables in
the analysis. The results strongly support prior studies finding that racial and ethnic minorities
were disproportionately missed in the 1980 census. Omission rates are highest for Puerto
Ricans (15 %) and blacks (12%); intermediate for Mexican Americans (9%), other Spanish
(8%), native Americans (8%), and Asian Americans (7%); and lowest for non-Hispanic
whites (4%).

Omission rates vary for the remaining indicators in the expected directions. Particularly
high omission rates are seen for people in households with eight or more members (12%),
members unrelated (15%) or distantly related (13%) to the household head, persons separated
from a spouse (13 %), and persons in areas where the census mail response rate was less
than 70% (15%).
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A U-shaped relationship is seen for household size, with greater omission risks at the
lower and upper ends of the size distribution. This finding is consistent with research showing
that household size is negatively associated with the risk of entire household omission and
positively related to the probability of individual omission from enumerated households
(Fein & West 1988).

Omission rates by age follow generally similar patterns for males and females, with
slightly elevated risks for infants and young adults and lower risks for the middle-aged and
elderly. Between the ages of 20 and 64, males are missed at slightly higher rates than females.

The negative association of omission rates with education and income supports the
hypothesis that enumeration is most problematic for persons with the lowest socioeconomic
status. Although omission rates are moderately high at the lowest levels of education and
income, they drop quickly once moderate levels of education and income are reached.

Geographic results indicate that omission rates are highest in SMSA central cities but
also that they are somewhat greater outside of SMSAs compared with SMSA remainders.
The effect of the geographic concentration of blacks on omission rates also appears to be
strong: the correlation between district office percentage black and the district office mail
response rate (not shown in Table 1) is .59. 12 Omission rates are higher in the South than
in other parts of the country, perhaps due to higher poverty rates and the disproportionate
concentration of blacks and Mexican Americans in this region.

Logistic Regression Results for the Entire Sample

Logistic regression models were estimated to assess the extent to which variation in
omission rates by race-ethnicity stemmed from differences in composition on the remaining
covariates. The baseline model (model 1 in Table 2) gives the effects of a set of dummy
race-ethnicity variables (l denoting group membership and 0 denoting nonmembership) on
the log of the odds of census omission.

Coefficients indicate the amount by which membership in a race-ethnicity group in
creases the log odds of census omission over the log odds of omission for non-Hispanic
whites. Exponentiating a parameter estimate gives a group's odds of omission relative to
whites-that is, the factor by which the odds of omission for whites would have to be
multiplied to give the odds of omission for that group.

Estimates for the baseline model again show that Puerto Ricans and blacks had the
highest risks of omission of all race-ethnicity groups. Odds of omission for blacks and Puerto
Ricans are 3 to 4 times greater than odds for non-Hispanic whites. Asians have the lowest
relative odds of omission, though their odds are still 1.5 times greater than the white odds.
Odds of omission relative to whites for the remaining minority groups are intermediate in
magnitude.

The effects of adding different explanatory variables were assessed in a series of nested
models. Prior to estimating the larger models, a number of interactions were tested. 11 Model
2 indicates the effects of adding the living arrangements indicators to the baseline race
ethnicity model. The chi-squared statistic for nested models was highly significant (XZ =
2,564, df = 22), indicating that leaving out these variables would be inappropriate.

To what extent does adjusting for these covariates change the distribution of census
omission risks by race-ethnicity? To answer this question, it is helpful to reexpress the effects
of race-ethnicity as proportions of each race-ethnicity group missed when covariates are held
constant. H Using the results in Table 2 to calculate these proportions, differences from the
proportion of non-Hispanic whites missed were computed for each minority group. These
deviations are shown in Table 3, along with the average deviation for each model. The
table also shows the percentage change in deviations across models.

Adjusting for living arrangements reduces the average deviation trom the proportion of
whites missed by an average of 27% across minority groups. Before adding the covariates,
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Table 1. 1980 Census Omission Rates and Percentage Distributions for Race-Ethnicity and
Other Factors

Omissions Distribution
per 100 persons of cases

Standard Weighted Unweighted
Characteristic Rate error % no.

Total 5.3 .1 100.0 188,117
Race-ethnicity

Non-Hispanic white 4.0 .2 80.1 152,925
Black 11.7 .5 12.2 19,995
Mexican 9.4 .8 3.8 6,056
Puerto Rican 14.9 2.1 .8 1,227
OtherSpanish 8.2 1.1 1.3 2,542
Asian 6.7 .9 1.4 3,721
Native American 7.7 1.4 .3 1,651

Household size
1 person 7.3 .5 8.4 15,634
2-3 persons 4.9 .2 41.7 78,299
4-7 persons 4.8 .2 46.7 88,100
8+ persons 12.4 .9 3.2 6,083

Relationship to head
Head 4.8 .2 37.2 68,483
Spouse 3.4 .2 21.9 41,936
Child 5.7 .6 34.2 6,525
Sibling 11.8 1.8 .7 1,308
Parent 7.6 1.9 .4 838
Other relative 12.6 .9 3.1 5,612
Nonrelative 14.8 1.1 2.5 4,645

Marital status
Married 3.4 .2 45.1 84,416
Separated 12.5 1.1 2.1 3,646
Widowed/divorced 5.7 .4 10.0 18,837
Nevermarried 6.8 .2 42.7 80,753

Age, males
0-4 7.2 .7 7.7 7,358
5-14 5.7 .4 16.2 15,609
15-19 6.7 .6 9.5 8,911
20-29 8.3 .5 18.4 16,018
30-64 4.6 .3 39.2 34,855
65+ 2.9 .4 8.9 8,370

Age, Females
0-4 7.5 .7 7.1 6,840
5-14 5.1 .4 15.0 14,686
15-19 6.9 .6 8.9 8,718
20-29 7.0 .4 17.6 16,815
30-64 3.7 .2 39.1 37,855
65+ 3.2 .4 12.3 12,072

Education of head
Elementary school or less 8.4 .6 6.8 11,869
Some high school 6.1 .3 25.2 47,160
Highschoolgraduate 4.9 .2 34.4 65,287
Some college/graduate 4.5 .2 33.6 63,801

(tablecontinues)
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Table 1 (continued)

Omissions Distribution
per 100 persons of cases

Standard Weighted Unweighted
Characteristic Rate error % no.

1979 household income
<$7,500 9.1 .4 18.6 32,791
$7,500-14,999 5.7 .3 24.5 43,933
$15,000-24,999 4.0 .2 30.0 53,279
$25,000-49,999 3.3 .2 22.7 39,764
$50,000+ 4.4 .5 4.2 7,128

In SMSAs
Central cities 7.0 .3 31.4 57,957
Other SMSA 4.3 .2 45.8 77,779

Not in SMSAs 5.1 .2 22.8 52,381
Census division

New England 3.7 .4 5.4 14,421
Middle Atlantic 5.3 .4 16.3 21,964
East North Central 4.5 .3 18.4 28,445
West North Central 3.1 .3 7.6 22,126
South Atlantic 6.7 .4 16.3 27,426
East South Central 4.7 .4 6.5 11,274
West South Central 6.5 .4 10.5 16,536
Mountain 5.1 .3 5.0 21,714
Pacific 6.1 .4 14.0 24,211

District office mail return rate
Poor, <70% 15.1 .9 4.0 6,532
Fair, 70-74% 7.4 .5 7.6 11,176
Good, 75-84% 5.4 .2 40.4 71,350
Excellent, 85% + 4.1 .2 47.9 99,059

the average proportion of minority groups missed is .053 greater than the proportion of
whites missed; afterwards, it is only .039 greater. Percentage reductions in individual group
deviations from the proportion of whites missed range from 15% for other Spanish to 47%
for Asians.

The direct effects of household size, relationship to household head, marital status,
age, and sex on the probability of omission in Table 2 are generally similar to those observed
in Table 1. Odds of omission for parents and nonrelatives are more than twice those for
household heads. Odds for married persons are only a third of those for persons separated.
After the age of 20, omission odds are 37% higher for males than for females.

Adding education of household head and 1979 household income in model 3 signif
icantly improves the model's fit (X2 = 455, df = 3).15 Education and income reduce the
average of minority group deviations from the non-Hispanic white proportion missed by
22%, an amount nearly equivalent to the change between models 1 and 2. Asians are the
only group whose risk of omission relative to whites does not change after controlling for
socioeconomic status, a result reflecting Asians' relatively high economic status. Among the
remaining groups, controlling for socioeconomic status causes the largest decline in devia
tions from the white proportion missed for native Americans (34%) and the smallest decline
for other Spanish (12%).

The direct effect of head's education on the probability of omission is slight compared
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Table 2. Logit Coefficients Describing the Effects of Race-Ethnicity and Other Variables on the
Log Odds for Census Omission (N = 188,117)

Variable Model 1 Model 2 Model 3 Model4

Constant - 3.213***(.013) - 4.427***(.067) - 3.943***(.075) " 3.943***(.089)
Raee-ethnicity Black 1.153***(.026) .962***(.027) .794***(.028) .587***(.033)

Mexican .911***(.046) .773***(.047) .638***(.049) .443***(.052)
Puerto Rican 1.299***(.083) 1.168***(.085) .983***(.086) .767***(.091 )
OtherSpanish .740***(.073) .693***(.074) .628***(.074) .457***(.075)
Asian .386***(.071) .257***(.072) .235***(.073) .085 (.075)
Native .823***(.087) .637***(.089) .456***(.089) .488***(.091 )

Household size 1 person .420***(.045) .350***(.046) .346***(.046)
8+ persons .401***(.046) .360***(.047) .385***(.047)

Relationship Spouse .286***(.047) .354***(.047) .356***(.047)
to head Child - .161***(.047) -.035 (.048) -.026 (.048)

Sibling .497***(.097) .532***(.098) .518***(.098)
Parent .818***(.137) .962***(.137) .919***(.138)
Other relative .553***(.059) .628***(.060) .611***(.060)
Nonrelative .835***(.054) .832***(.054) .826***(.054)

Marital status Separated 1.055***(.055) .963***(.055) .933***(.056)
Divorced/widowed .582***(.044) .508***(.044) .500***(.044)
Nevermarried .598***(.036) .546***(.036) .537***(.036)

Age 0-4 1.123***(.083) 1.204***(.084) 1.202***(.085)
5-14 .785***(.079) .901***(.079) .897***(.080)
15-19 .967***(.080) 1.095***(.080) 1.091***(.081)
20-29 .994***(.067) 1.140***(.068) 1.132***(.068)
30-64 .377***(.064) .547***(.065) .529***(.065)

Sex Male .318***(.089) .354***(.089) .349***(.089)
Sex x Age Male x 0-4 - .338***(.113) - .369***(.113) - .377***(.113)

Male x 5-14 -.217** (.104) -.253** (.104) - .255** (.104)
Male x 15-19 - .345***(.108) -.364***(.108) - .359***(.1 09)
Male x 20-29 -.041 (.098) -.034 (.098) -.029 (.098)
Male x 30-64 .133 (.096) .172* (.096) .180* (.097)

Head'seducation Elementary school .126***(.041) .094** (.042)
or less

Somehighschool .072***(.026) .069***(.027)
Income - .074***(.004) - .073***(.004)
Areaof residence Central city SMSA .010 (.028)

Non-centralcity .047 (.030)
SMSA

% of districtoffice High .208***(.050)
black Moderate .181***(.041)

Census division MiddleAtlantic .042 (.055)
EastNorthCentral -.045 (.054)
WestNorthCentral - .375***(.061)
SouthAtlantic .205***(.052)
East South Central - .199***(.066)
WestSouthCentral .107* (.057)
Mountain .171***(.055)
Pacific .208***(.054)

Mailresponse rate Poor .546***(.047)
Fair .171***(.043)
Excellent - .152***(.026)

- 2 log likelihood 72,896 70,333 69,877 69,227
ratio

df 6 28 31 46

Note: Standard errors are in parentheses.
* Significantly different from zero at the 10% level for a two-tailed t test.

** Significantly different from zero at the 5% level for a two-tailed t test.
*** Significantly different from zero at the 1% level for a two-tailed t test.
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Table3. Deviations Fromthe Proportion of Non-Hispanic WhitesMissed in the Census
by Race-Ethnicity and Model, and % Changein Deviations Between Models

293

Deviation from non-Hispanic
white proportion missed % change in deviations

Race- Model Model Model Model Models Models Models Models
ethnicity 1 2 3 4 1-2 2-3 3-4 1-4

Black .074 .052 .040 .027 30 23 33 64
Mexican .052 .038 .030 .019 27 21 37 63
Puerto Rican .090 .070 .054 .038 22 23 30 58
Other Spanish .039 .033 .029 .020 15 12 31 49
Asian .017 .009 .009 .003 47 0 61 82
Native .045 .029 .019 .021 36 34 -11 53
Average

deviation
and %
change in
average .053 .039 .030 .021 27 22 29 60

Notes: Proportions missed for each race-ethnicily group were calculated from parameter estimates for models 1-4
(Table 2) by setting covariates other than race-ethnicily to their mean values. The non-Hispanic white proportion missed
was .039 for model 1, .036 for model 2, .036 for model 3, and .036 for model 4.

with other independent variables. The odds of omission for persons whose household heads
had never attended high school is only 13% greater than for heads who have a high school
diploma.

- Adding the ecological variables in model 4 further improves the model's fit (X2 = 650,
df = 15). This final set of variables helps reduce the average of minority group deviations
from the non-Hispanic white proportion missed by 29% (Table 3).

Native Americans are the only group whose risk of omission does not improve compared
with non-Hispanic whites in model 4: the native American deviation from the white pro
portion missed actually increases 11%. Among the remaining groups, declines in deviations
from whites range from 30% for Puerto Ricans to 61% for Asians. The difference between
Asian and white omission risks no longer is statistically significant. Since Asians are highly
concentrated in a division (Pacific) characterized by a relatively high undercount rate,
geography may account for the difference beween non-Hispanic whites and Asians in
model 3.

Although present at the bivariate level, differences between omission rates for central
cities and other areas are not statistically significant in model 4, suggesting that once
socioeconomic attributes are controlled, urban population density has little impact on
enumerability. Significant direct effects on the probability of omission for the remaining
ecological variables signal that these neighborhood and regional factors do indicate something
about census taking conditions that is not captured by the individual- and household-level
variables.

How much do the entire set of explanatory variables contribute to explaining race
ethnicity differences in census omission risks? The last column of Table 3 gives the total
change in deviations from the non-Hispanic white proportion missed between models 1 and
4. The average of deviations from whites declines from .053 to .021: thus about 60% of the
influence of race-ethnicity on census omission can be attributed to the variables investigated.
Deviations from the white proportion missed are reduced by 64% for blacks, 63% for
Mexicans, 58% for Puerto Ricans, 49% for other Spanish, 82% for Asians, and 53% for
native Americans.
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Table 4. Logit Coefficients Describing the Effects of Covariates on the Log Odds for Census Omission
for Individual Race-Ethnicity Groups

Non-Hispanic Mexican Puerto Other Asian Native
Variable White Black American Rican Spanish American American

Parameter Estimates

Constant -3.916··· -3.565··· -2.954-·· -2.300··- -4.103··· -2.956··· -4.626···
Household size

1 person .426· .171 .507*- .850·' .197 .809-· .653
8+ persons .299 .359'·' .356··· -1.433*'*· .136 .522·' -.215

Relationship to head
Spouse .504·· .596*" .292 .317 -.170 .163 -.321
Child .530·· -.300·· -.470" -.286 -.365 -.539 -.225
Other relative 1.004·" .123 .688"· .338 .553· 1.268-·- .380
Nonrelative .918'" .613'·· .877*" .902·· .641' 1.420··- .315

Marital status
S8parated 1.196·'· 1.057-·' .878··- .096 1.049·'· .215 .878"
Divorced/widowed .781·-' .909"· .511*-· .147 -.268 .054 .332
Nevermarried .233 .928"· .631"· .163 .811·'· .116 .218

Age
0-4 .854·· 1.838·'- 1.100·_· 1.906-- 1.262" 1.535·_· 2.099"
5-14 .663** 1.388·" .743·· 1.673·- 1.003- 1.764·'· 1.747*-
15-19 1.181··' .772··· .789·- 1.425· 1.095·- 1.667-·- 2.123"
20-29 1.352··· .868.... .960"· 1.336 1.308**· 1.088·- 1.875··
30-64 .557*· .647"· .556· 1.412- 1.184··· .826· 1.724·-

Sex
Male .274·· .293··· .390·_· .235 .200 .068 -.035

Head'seducation
Elementary school

or less .138 .035 srrr -.598·- .621·_· .079 -.255
Some highschool -.051 .034 .150 - .561··- .552·-- -.845·*- -.236

Income - .083··· - .043**· - .096**· -.092*" -.036 -.125--- .067-·
% of districtollice black

High -.391 .128 .160 .863**- 1.335-·- -.676 -"
Moderate .253 .on -.185 -.907-· -.586 .101 -.841

Mail response rate
Poor .395 .658"·· .426-· -.433 -.522 -.014 2.810···
Fair .099 .339··· -.336"* -.137 1.073··· -1.188·· 1.301·-
Excellent -.178- -.081 -.371·_· -1.555··· .437*** <zrr 1.037*··

- 2 log likelihood ratio 3,353 6,937 3,407 903 1,339 1,445 899
dl 23 23 23 23 23 23 23
Sample size 10,757 10,404 6,056 1,227 2,542 3,721 1,651

(tablecontinues)

Logistic Regression Models for Race-Ethnicity Groups

Some of the residual differences in enumerability among race-ethnicity groups might
be due to untested interactions between race-ethnicity and the other covariates. To investigate
this possibility, a model similar to model 4 was estimated for each of the seven race-ethnicity
groups.16Table 4 presents parameter estimates for the individual race-ethnicity models. The
results are interesting and, in several instances, puzzling.

Only Mexican Americans and Asians show elevated omission risks for both single
person and large households, although the risk for at least one of these size categories
is significant or in the hypothesized direction in several other groups. Puerto Ricans are
the exception: for them large household size seems to be associated with lower omission
rates.

Distant relatives and nonrelatives appear to be subject to higher omission rates nearly
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Table4. (continued)

Non-Hispanic Mexican Puerto Other Asian Native
Variable White Black American Rican Spanish American American

Standard Errors

Constant .308 .196 .344 .862 .535 .510 .882
Household size

1 person .224 .128 .233 .410 .351 .343 .447
8+ persons .310 .104 .134 .549 .350 .210 .283

Relationship to head
Spouse .202 .138 .184 .312 .287 .301 .393
Child .237 .132 .202 .372 .310 .335 .368
Other relative .292 .142 .199 .440 .330 .311 .397
Nonrelative .271 .184 .225 .450 .371 .354 .443

Maritalstatus
Separated .310 .125 .216 .373 .333 .371 .439
Divorcad/widowed .236 .108 .184 .341 .386 .294 .321
Nevermarried .217 .108 .135 .232 .244 .214 .262

Age
0-4 .358 .200 .331 .857 .536 .493 .845
5-14 .325 .191 .329 .844 .514 .478 .838
15-19 .288 .205 .335 .883 .527 .498 .852
20-29 .232 .175 .298 .812 .470 .447 .796
30-64 .219 .157 .294 .795 .448 .431 .774

Sex
Male .121 .067 .105 .185 .171 .164 .194

Head'seducation
Elernentary school

or less .246 .106 .120 .241 .223 .225 .271
Somehighschool .126 .073 .125 .205 .175 .263 .212

Income .018 .010 .016 .033 .027 .021 .027
"'0 of districto1l'a black

High .532 .088 .216 .296 .411 .716 --"
Moderate .202 .081 .480 .371 .440 .450 .101

Mail response rate
Poor .284 .099 .194 .324 .373 .484 .737
Fair .231 .111 .136 .244 .259 .478 .655
Excellent .108 .078 .114 .370 .168 .163 .360

Note: SamplesiZesfor non-Hispanic whitesand blacksdiller from unweighted ns in Table 1 because these groups
were randomly subsampled.

• Parameter and standard error couldnot be estimated becauseof an emptycontingency table cell.
• Significantly different from zero at the 10% level for a two-talled t test.

•• Significantly differentfrom zero at the 5% level for a two-tailed t test.
••• Significantly different from zero at the 1% level for a two-talled t test.

always. Children constitute an enumeration problemonlyamong whites: among blacks and
Mexican Americans, omission rates for children are lower than those for the household
head.

Age effects appearto be significant forall groups, generally indicating the mostelevated
risks for infants and young adults. Variation in the effects ofage across race-ethnicity groups
is difficult to interpret, given that standard errors often are largerthan the age differences.

Results for marital status also are generally in accord with expectations; that is, the
unmarried are missed in the census most frequently. Marital status does not seem to be an
important factor for Puerto Ricans and Asians.

The effects of education are significant for Mexican Americans, Puerto Ricans, other
Spanish, and Asian Americans, but only among Mexican Americans and other Spanish is
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the effect negative, as expected. This specificity in education's effects may reflect the greater
prevalence of poor English language speakers among Latin and South American immigrants,
so education here really measures English ability. For Puerto Ricans, the relationship
reverses, with the highest omission rates among the best educated respondents. For Puerto
Ricans (and Asians, among whom the lowest omission rates are found in the middle education
category), education seems to measure something other than respondent ability.

Strong negative effects of income on the probability of census omission are evident for
all groups (effects for other Spanish, though insignificant, are also negative). The effect of
income appears to be weaker for blacks than other groups, although not as weak as was
reported in one study of the 1970 census (U.S. Bureau of the Census 1975).

Coefficients for district office percentage black in Table 4 clarify results for this variable
from Table 2. The hypothesis that residence in a highly concentrated black area adds
something to our understanding of variability in omission rates beyond individual race
ethnicity is refuted by the insignificance of concentration effects for blacks. The specificity
of effects of residence in predominantly black areas to Puerto Ricans and other Spanish
suggests that district office percentage black is a proxy for individual black race rather than
residential segregation.

On the other hand, the negative association between mail response rates and the
probability of census omission is stronger for blacks than for any other race-ethnicity group.
Black omission odds in areas with a "poor" mail response rate (less than 70%) were 1.9
times greater than for blacks in areas with at least a "good" mail response rate (75% or
better). Negative relationships for mail response rates also were evident for non-Hispanic
whites and Puerto Ricans, although for these groups the difference appears to be between
areas with the highest mail response rates (85% or more) and other areas. Although the
effects of mail response rates on the probability of omission are nonmonotonic among the
remaining race-ethnicity groups, for Mexican Americans and native Americans, omission
odds are also highest in the areas with the lowest mail response rates.

To assess the extent to which accounting for interactions between race-ethnicity and
the covariates reduces the average deviation from the proportion of non-Hispanic whites
missed in the census, the probability of omission for each race-ethnicity group was calculated
by setting covariates to their mean values across all race-ethnicity groups. Thus computed
the average of deviations from whites (.019) scarcely differed from that for model 4 in Table
2, suggesting that interactions between race-ethnicity and other covariates had but a small
effect on the residual differences in omission probabilities. 17

Discussion

The results can be summarized by returning to the three basic questions about the
sources of census omission raised in the introduction. Following this summary, some prac
tical implications of the findings will be noted.

One basic question was whether many or just a few social factors cause racial and
ethnic variation in rates of census omission. Race-ethnicity differences in omission risks
diminished when each of three sets of covariates were added to a baseline race-ethnicity
model (Table 3), suggesting that the variability had diverse sources. An impressive lack of
redundancy in effects was found among the indicators tested.

This finding can be illustrated by comparing the risk of omission for a young black
man from a disadvantaged economic situation with the risk for a middle-aged middle-class
white woman. He has never married and is a lodger in a large household whose head did
not finish high school and whose occupants together earned only $9,800 in 1979. She is
married and living in a nuclear family whose head is a college graduate, on a comfortable
income (in 1979) of $40,000 per year. Only a few of his mostly black neighbors bothered
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to mail back their 1980 census forms, whereas nearly all of her mostly white neighbors did
so. Based on the results in Table 4, the black man's risk of omission was 50%, compared
with a risk of only 2% for the white woman. Clearly the social characteristics unfavorable
to enumeration can have a considerable additive impact.

A second issue concerned whether the sources of omission are similar or different across
race-ethnicity groups. In particular, what is the role of shared minority status? The results
in Table 4 suggest that both common and unique social factors are important. Age, rela
tionship to household head, and income had effects on omission for most race-ethnicity
groups, whereas the effectsof household size, sex, education, and district office mail response
rate all varied considerably by race-ethnicity.

Although minority status-as measured by income-has a clear negative effect on
enumerability, this effect accounts for only a small portion of the observed variation in
omission risks by race-ethnicity. That diverse other factors contributed to the variability and
that a substantial part of the race-ethnicity differences (40%) could not be explained by the
indicators available suggest that idiosyncratic social, cultural, and economic aspects of eth
nicity constitute major sources of census omission.

The third basic question concerned the importance of deliberate concealment as a
cause of race-ethnicity differences and total omissions. A strong negative relationship was
found overall between census mail response rates and the probability of omission, suggesting
that motivational problems are an important source of census omission. Mail response was
not an equally strong factor for all race-ethnicity groups, however, suggesting that motivation
may be more problematic among some groups (blacks, Mexican Americans, and Puerto
Ricans) than among others (non-Hispanic whites, other Spanish, and Asian and native
Americans).

It is important to stress that these findings apply only to omissions detected in the 1980
Post-Enumeration Program. Fragmentary evidence from demographic analysis and recent
ethnographic studies suggests that the population missed in both the 1980 census and the
April CPS consisted disproportionately of persons from the most marginal social and eco
nomic strata. It therefore is likely that correlation bias dampened both the effects of income
and the overall magnitude of race-ethnicity differences in this analysis.

Fay's (1985) argument that omissions from enumerated households were underestimated
relative to entirely missed households in the 1980 Post-Enumeration Program also suggests
that motivational errors are underrepresented in the findings, since it is thought that mo
tivational errors are a more important cause of within- than of total-household omission
(Fein & West 1988).

Even without extrapolating to the true population of census omissions, the findings
reported here hold lessons for census planning and policy. Precisely because they were the
easiest to detect in a follow-up survey, these are the types of omissions that should yield
most easily to coverage improvement efforts.

The finding that omissions have many causes implies that many different programmatic
innovations will be necessary to achieve substantial reductions in errors. Improvements are
needed to curtail omissions arising from complex living arrangements, respondents' inability
to follow census form instructions, housing units left off the census address lists, fears that
information provided in the census will be obtained by other agencies, and failure to
appreciate the benefits of participating in the census. Multiple causality increases the ad
ministrative complexity of developing and coordinating remedial programs.

The Census Bureau is aware of many of these sources of omission and has tried to
address them in its coverage improvement programs over the past two decades. Such op
erations have been devoted largely to improving the census address lists by rechecking in
the field, detecting inadvertent omissions through consistency checks built into the census
form, and conducting publicity campaigns to persuade people that the benefits of census
reporting outweigh the costs.
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The results presented here suggest that several other measures could help to reduce
inadvertent omissions. These steps include modifying the census form to collect at least
minimal data for all individuals in large households without continuation sheets, further
simplifying form instructions, and increasing the variety and improving the distribution of
foreign language forms. Remedies that are targeted to the unique circumstances of racial
and ethnic subgroups offer the best prospects for success. The Census Bureau's 1990 census
program of ethnographic research on enumeration problems for different ethnic groups is a
constructive step in this direction.

It is more difficult to be sanguine about the prospects for reducing motivated census
omissions. An indicator of the stubbornness of this problem is the fact that even after
considerable experimentation with census public awareness programs in test censuses in the
1980s, mail response rates were lower than in test censuses of the 1970s.

The implications of societal changes over the past decade are at best neutral and at
worst unfavorable to improved census coverage. Nonnuclear households have become more
prevalent; homelessness persists; large cohorts occupy the young adult and infant age groups;
numerous immigrants with minimal English language proficiency have arrived from Asian
and Latin and South American countries; the poverty rate has increased over that of the
1970s; and new motives for concealment may have been created by the epidemic of drug
related crime and tougher federal sanctions against illegal aliens and welfare recipients who
do not work.

Given such societal trends, it does not seem likely that there will be a significant
improvement in overall or relative coverage rates in the 1990 census, unless by the unde
sirable route of an increase in erroneous enumerations. If a high priority is accorded to
reducing the undercount, statistical adjustment may be the only means possible. Whether
consensus can be reached on a suitable approach to adjustment remains to be seen. If recent
history is instructive, the debate will be decided on political rather than scientific grounds.

Notes

I There are several different sets of official undercount estimates from demographic analysis,
corresponding to differing assumptions about the number of illegal immigrants in the United States
in 1980. All series show a persistent black-white coverage gap and a substantial decline in the net
undercount rate over the past five decades. The figures given in the text are based on the assumption
that there were 3 million illegal immigrants in 1980.

That the net undercount rate has declined does not necessarily mean that census operations have
improved, since a decline in the net undercount rate could result from an increase in the gross
erroneous enumeration rate alone or in combination with a (smaller) decline in the gross omission
rate. Fay, Passel, and Robinson (1988) attributed part of the decline in the net undercount rate between
1970 and 1980 to an increase in the erroneous enumeration rate.

2 The arguments for adjustment are summarized in City of New York et al. vs. U. S. Dept. of
Commerce et al. (1988). See also Ericksen and Kadane (1985), Ericksen, Kadane, and Tukey (1987),
and Hogan and Wolter (1988) for defenses of the technical feasibilityof adjustment. Arguments against
adjustment are presented in Cuomo et al. vs. Baldridge et al. (1987), Freedman and Navidi (1986),
Jones (1988), and Keane (1988).

l Data for erroneous enumeration rates by race and ethnicity needed for a conclusive demon
stration of this point could not be found. The belief that omissions playa larger role in race-ethnicity
differences in undercount rates is based on evidence that omissions are both more numerous and more
geographically variable than erroneous enumerations (Ericksen 1988b). Impressionistic evidence sug
gests that erroneous enumerations arise from problems with census procedures, whereas omissions are
more strongly tied to characteristics of the population being enumerated.

~ Some studies using post-enumeration survey data have inferred social and economic charac
teristics associated with census omission from simple omission rates (Citro & Cohen 1985, ch. 5;
Pritzker & Rothwell 1968; U. S. Bureau of the Census 1975). Others have used multiple indicators
to model coverage outcomes (Ericksen et al. 1987; Fein & West 1988; Schultz, Isaki, & Diffendal
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1987). Ethnographic field methods have been used to explore the cultural contexts in which coverage
errors arise (Garcia Parra 1987; Hainer 1987; Long 1987; Valentine & Valentine 1971; Vigil 1987).
A valuable list of enumeration problems emerged from two Census Bureau officials' interviews with
representatives of hard-to-count groups (Bailar & Martin 1987). Several excellent studies of the mo
tivational factors underlying mail response in the census have been performed (DeMaio 1983; DeMaio
et al. 1986; Moore 1982; Moore & McDonald 1987; National Research Council 1979). Finally,
secondary reviews have been conducted by a number of authors (Ericksen 1988a; Fein 1989, ch. 2;
Hainer et al. 1988; National Research Council 1972).

5 Data used to calculate the omission rates and percentage distributions in Table I were also
weighted to adjust for differing probabilities of selection due to the multistage cluster design of the
CPS sample. Data used in logistic regression models were not weighted. Biases from not weighting
the multivariate analyses are minimized by the inclusion of explanatory variables (e.g., race, geographic
area) that capture most of the sampling design effects. CPS estimates are less efficient than estimates
based on a random sample design. A random sample would need to be only about one-fourth as large
as the CPS sample to yield equivalent precision for estimates of census omission rates (R. E. Fay,
personal communication, January 1989). Consequently, in calculating the standard errors for Table
I, the formula for the standard error for a proportion (here the proportion of persons missed in the
census) was modified by reducing the sample size by a factor of four,

SE = [p(1 - p)/(n/4)]112 = 2[p(I' - p)/n]1/2,

thereby doubling the standard errors. Given the unavailability of information on the PEP design effects
for logistic regression estimates, no corresponding adjustment was made for the logistic results.

6 There has been considerable debate about which of the alternative series of undercount estimates
produced in the PEP most accurately portrays the magnitude and distribution of the undercount
(Ericksen & Kadane 1985; Ericksen et al. 1987; Freedman & Navidi 1986). Series 3 from the P Sample
was chosen for this analysis because it seemed to embody the most reasonable assumptions. The April
CPS sample contained fewer persons who had moved to a new address since census day than the
August sample and thus presented fewer of the difficulties associated with matching movers. Using
imputed match statuses for CPS interviews with incomplete data was preferred to assumptions embodied
in other series, such as assuming that unresolved cases were either all matches or all nonmatches.
Using weights for household noninterviews within racial and geographic cells seemed a reasonable
alternative to including data for so-called type A noninterviews (noninterview households found in an
adjacent month of the CPS panel), since match statuses were imputed for a large proportion of the
latter. Ericksen et al. (1987) made a similar argument in favor of Series 2 (which is like Series 3 but
includes type A noninterviews) and showed that regression models based on the most reasonable
alternative series (including Series 2 and 3) give quite similar predictions.

; See Wolter (1986) for a mathematical definition of correlation bias.
8 Since only. I% of the "white .and other" category were nonwhite, for convenience this category

will be referred to simply as "white."
9 The metric for income in the multivariate models was determined by the recodes on the data

tape: 0 = less than $1,000, I = $1,000-1,999,2 = 2,000-2,999,3 = $3,000-3,999,4 = $4,000
4,999, 5 = $5,000-5,999, 6 = $6,000-7,499, 7 = $7,500-9,999, 8 = $1O,000-1l,999, 9
$12,000-14,999, 10 = $15,000-19,999, II = $20,000-24,999, 12 = $25,000-49,999, 13 =
$50,000 +.

10 An indicator for Mexican concentration was also evaluated but did not increase the probability
of omission net of individual race-ethnicity,

II Citro and Cohen (1985, p. 228) reported that 1980 census omission rates were highest in areas
with the lowest census form mail-back rates.

12 Of all cases, 4% were in highly concentrated (52% + black) district offices, 7% were in mod
erately concentrated (32- 51% black) districts, and 89% were in the least concentrated (less than 32%
black) districts.

lJ The "restricted" model used to test each set of interactions included the race-ethnicity terms
in the baseline model plus main effects for the interactions being tested. The "unrestricted" model
included interaction terms in addition to main effects. Any interaction term that did not improve
model fit was dropped from subsequent models. Interactions between race-ethnicity and central city
residence and two measures for ethnic enclosure-the district office percentages black and Mexican-
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were evaluated first. It was expected that residence in central cities and ethnically enclosed neigh
borhoods would sharpen racial and ethnic undercount differences, but the results did not support these
hypotheses: log likelihood statistics did not change significantly after adding the interaction terms.
Interactions between age and sex and between relationship to household head and head's education
were also tested. These tests did not support the hypothesis that heads with less education would be
more likely to err in reporting distantly related household members. The interaction between age and
sex did improve model fit: males aged 20-64 displayed significantly higher risksof omission than adult
females. Age-sex interaction terms therefore were retained in all subsequent models.

H For each model, the proportion missed for each race-ethnicity group was estimated by evaluating
covariates other than race-ethnicity at their means:

p; = [I + exp -(B; + B1XI)]-I,

where p; is the estimated proportion missed for the ith race-ethnicity group, B; is the parameter £stimate
for the ith race-ethnicity group, BI is the parameter vector for the remaining covariates, and XI is the
vector of covariate means.

15 Adding income and education before the remaining covariates had little effect on the results.
16 Random samples of non-Hispanic whites and blackswere used to reduce computer time. Census

division and age-sex interaction terms were excluded from these models, and siblings and parents
were collapsed into the "other relative" category, to avoid estimation problems resulting from sparse
cells. SMSA residence was excluded because previous analyses found its interaction with race-ethnicity
to be nonsignificant.

I~ Proportions missed, predicted from Table 4, are .036 for non-Hispanic whites, .077 for blacks,
.055 for Mexican Americans, .066 for Puerto Ricans, .063 for other Spanish, .033 for Asians, and
.038 for native Americans.
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