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The Voting Rights Act, passed in 1965 and amended in 1982, prohibits
any “voling qualification or prerequisite to voting, or standard, practice, or
procedure . . . which results in a denial or abridgement of the right of any
citizen of the United States to vote on account of race or color.” Under Section
2 of the Act, discriminatory intent does not have to be proved; only results
matter, Indeed, Congress amended Section 2

10 make clear that a violation . . , could be praved by showing discriminatory effect
alone, rather than having 1o show a discriminatory purpose. . . . {What necds 1o be shown
is that] the polilical processes leading to nomination ar tleclion . . . are not equally open
to participalion by [the minorily greup] . . . in that its members have less opporiunily
than other members of the clectorate 10 participate in the political process and to elect
representatives of their choice. (Thornburg v Gingles 1986)

The courts have interpreted the statute quite broadly. To illustrate, suppose
a city council has five seats and 20% of the electorate is Black, most of whom
live in one part of the city. Blacks vote aimost unanimously for Black
candidates; Whites vote overwhelmingly against Black candidates. In at-
large elections or in systems with district lines drawn so that the Blacks are
a minority in each district, no Black candidate will be elected, and courls
could find that Blacks are disenfranchised. (In an at-large election, you can
vote for any candidate; in a district system, you only get o vote for candidates
from your district.)

Under such circumstances, a lawsuit could be filed to compel redistricting,
The court may find at-large systems to be illegal and require electoral
boundaries in a district system to be drawn so that Blacks form a clear
majority in one district. Then the Black community could elect a candidate
to city council, .

The leading case is Thornburg v. Gingles (1986), hereafter Gingles. The
Supreme Court ruled that plaintiffs must prove three things in order to win
their case:

First, the minority group must be able 1o demonstrale that il is suffictently large and
geographically compaci to constitute 3 majority in a single-member district. . . . Second,
ihe minority group must be able to show that it is politically cohesive. . ... Third, the
minority must be able to demonstrate that the whitc majority votes sufficiently as a blo¢
to enabie it .. . usually to defeat the minority’s preferred candidate. (our italics)

The italicized phrases have become terms of art in the wave of litigation
that followed. Perhaps to clarify the meaning of these lerms, the Supreme
Court continued:
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Tae purpose of inquiring iato (he existence of racially polarized voting is twofold

A showing thal a significanl number of minority group members usually voie fm: thc
same candidates is one way af proving the political cohesiveness necessary to a vore
dilution claim. . .. A while bloc vole that normally will defeat the combined strength of

minorily suppori plus while “crossover” votes rises 1o the level of legally signi
. . signifi
whiie bloc voling. {our ilatics) gally significani

To sum up the nles:

1. The minarity group must constitute a majority in at least one district of
a propaosed plan.

2. The minority group must be politically cohesive, that is, vote fairly
solidly for its preferred candidate.

. 3. The majority group must vote sufficiently as a bloc to defeat the
minority preferred candidate.

The first test is called compactness. The second and third tests deal with
racially polarized voting. (If intentional discrimination can be proved, the
rules may be different; see Ninth Circuit Court of Appeals 1990, 8138):

On general constitational grounds, there s yet another criterion that
electoral districts must satisfy: the “one person, one vote” rule, The definition
of “person” is an issue; the apportionment base is the class of persons who
cm}nt. According to case law, the apportionment base seems to consist of all
rf.mdents, regardless of age or citizenship. For the compactness test in votin
rights litigation, however, only voting-age citizens count. ’

Most voling rights cases, like Gingles, involved Blacks in the South
R.eccmly, there have been a number of suits involving Hispanics in Califor:
nia, In ane such case, the Mexican American Lega! Defense and Educational
Fund (MALDEF), the Amcrican Civil Libertics Union (ACLU), and the
Department of Justice joined forces against the County of Los Ang'eles. We
gave expert testimony for the County, mainly on the polarization issue.

. Here, we present some factual background as context for the case, men-
tioning the demographic issues raised by the compactness test and lh; “one
person, one vote” rule. Then we review the arguments on polarization, more
particularly on the estimation of ethnic voling behavior from aggregal; data.

FACTUAL BACKGROUND

. The focn-:s is the 1980s. Los Angeles County is governed by a board of
flvt.: supervisors. Each supervisor represents a district with about 1.5 million
residents. There are other elected county officers, including a sheriff and an
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assessot. Over 25% of the county’s population is Hispanic, and 15% is Black.
Blacks are heavily concentrated in District 2. 8

Reapportionment in 1981 creates within the County of Los Angeles 2
number of heavily Democratic—and Hispanic — districts for Congress and
the Califomnia State Legislature. Hispanic candidates are regularly elected to r 8
these seats, but no Hispanics are elected to county office.

Plaintiffs contend that the supervisorial districts are drawn to fragment the
Hispanic community. They try to prove that the district lines could be drawn
so that Hispanics would constitute a majority in one district, thos meeting the
compactness test in Gingles.

Their proposed districts must also meet the “one person, one vote” rule.
In Los Angeles, the distinclion between residents and voting-age citizens
matters, so the definition of “person™ is a major issue. Indeed, according to
the 1980 Census, the population of the county is 28% Hispanic overall. But P&
the voting-age citizen population is only 15% Hispanic: Hispanics are - i =3

younger (han average and less likely to be citizens. |

Furthermore, self-reported citizenship rates in the 1980 Census arc seri- —— : ; - . : @
ously biased upward, especially among Hispanics (see Warrzn and Passel 2 & g ® 3 0 &

1987; Passel and Woodrow 1984; Heer and Passel 1986). Passcl (1988) (SONYSNOHL) SINVULSIS3H QINVASIH 40 HIBNNN
estimated that the voting-age population of Los Angeles County was only
129 Hispanic in 1980, after correcting for reporting errors. On this basis, no
redistricting plan can simultaneously meet the compactness test and the “one
person, one vote” rule: The Hispanic voting-age citizens are too dispersed.
(If most of the voting-age Hispanic citizens were concentrated in a district [
that held 20% of the voting-age citizens, the compactness test would be T
satisfied because 12% is more than half of 20%, but the Hispanics are not
concentrated that way.) ,

Blacks are highly segregated by residence in Los Angeles (and in many
other jurisdictions). Hispanics, especially Hispanic citizens, are much more
dispersed. Figure 1a shaws the distribution of Black registrants in the county.
The horizontal axis gives the percentage of registrants in the precinct who
are Black. The vertical axis gives the number of Black registrants (in
thousands) who live in the cotresponding set of precincts, For example, of
the 514,000 Black registrants in the county, 32,000 live in precincts where
95%-100% of the registrants are Black, so the height of the bar over 05%-
100% is 32,000, Likewise, 132,000 Black registrants live in precincts that
are 90%-95% Black, 5o the height of the bar over 90%-95% is 132,000, and
so forth. Figure 1b shows the corresponding data on Hispanics.

The degree of residential scgregation affccts the argument on polarization. ! T T T T T
Because Black volers are quite segregated by residence, their voting behavior g s g ~ 3 &

HISPANIC REGISTRANTS
t
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Figure 1b: Distribution of Registrants by Ethnicity
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is casier to determine and modeling assumptions are less criticat. Hispanic
volers are mainly dispersed among non-Hispanics, so it is much more
difficult 1o estimate how the Hispanics vole: Assumptions have a lot of
leverage.

THE STATISTICAL PROBLEM

To demonstrate ethnically polarized voting, plaintiffs have to show that
Hispanics are politically cohesive and are outvoted by non-Hispanics. This
requires estimates of the numbers of voles cast by each group for each
candidate. The statistica] problem is created by the secret ballot: Election data
do not show how ethnic groups vote.

The number of votes for each candidate in a precinct can be obtained from
public records, as can the number of registrants in each ethnic group (details
are in the technical appendix}. However, the number of votes for each
candidate by each ethnic group is unknown, as indicated by the question
marks in Table 1. In principle, to fill in these question marks, we need data
on individuals: How did a registrant vote, and what is that registrant’s ethnic
group? Individual-level data may be available from exit polls or other
surveys. But in Los Angeles, and in many other cases, survey data were not
collected for the relevant elections. The question marks can be filled in only
by using some imputation procedure.

The balance of the article can be summarized as follows: Plaintiffs use
ecological regression to fill in the missing data and to demonstrate racially
polarized blac voling. Iowever, as we show, ecological regression depends
on the "constancy assumption” —that within each. ethnic group, apart from
random variation, the probability of turning out and voting for a candidate is
the same in all precincts. Thus ecological regression explains differences in
voting behavior among precincts solely on the basis of ethnic makeup.

To show the force of the constancy assumption, we introduce an alterna-
tive: the neighborhood model, which assumes that within each precinct, there
is no systemalic difference between the voting behavior of Hispanics and
non-Hispanics. (In total across all precincts, the peighborhood model allows
the two ethnic groups to have quite different voting behavior because
Hispanics are more concentrated in some precincts than others and voting
patterns differ from one precinct to another.) The neighborhood model is
more plausible than ecological regression, and it fits the [acts better. The two
maodels reach opposile conclusions about polarization.
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TABLE 1: Two Hypothellcal Precincts Showing the Data and the Unknowns

Number of Votes for the Votas for the Non-
Ethnicity of Regisirants Registrants  Hispanic Candidate Hispanic Candidate

A precinct in the barrio

Hispanic 275 ¥ 7

Non-Hispanic 225 7 '

Total 500 50 100
A precinet in the suburbs

Hispanic 50 7 7

Non-Hispanic 450 77 77

Total 500 40 160

NOTE: These dala are illustrative only. n the barrio precinct, the turnout rate ameng
registrans was 150/500 = 30%; in the suburban precinct, 200/500 = 40%.

Of course, plaintiffs had rebuttal (o our points, and we had answers to their

answers; part of the exchange is reported. Finally, there is a brief literature
review, followed by our conclusions,

SUMMARY OF
PLAINTIFFS’ STATISTICALARGUMENT

To demonstrate ethnically polarized bloc voting, plaintiffs’ experts se-
lected 8 nonpartisan elections and 12 partisan elections for analysis, They
argucd thai the support rates for Hispanic candidates in these contests were
much higher among Hispanics than among non-Hispanics. By definition, the
Hispanic support rate for a candidate equals the number of votes cast by
Hispanics for that candidate divided by the total number of votes cast by
Hispanics; the non-Hispanic support rate is defined similarly.

The plaintiffs used ecological regression to infer the breakdown of vote
totals between ethnic groups. We iflustrate the technique with a concrete
example: the 1982 primary for sheriff, where Feliciano was the major
Hispanic candidate. Figure 2 gives a scatter plot for the voting data. Each dot
represents one precinct. The horizontal axis shows the percentage of regis-
trants in the precinct who are Hispanic. The vertical axis shows the “turnout
rate” for Feliciano — the percentage of registrants in the precinct who came
to the polls and voted for Feliciano. (Los Angeles has about 6,500 voting
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Flgure 2: Turnout Rates for Feliciano, the Major Hispanic Candidate in the 1982
Sherlff Primary, Los Angelas County o
NOTE: The unit of analysis is the precinct. The regression line is shown.

Y
precincts; to make the scatter diagrams more readable, every tenth precinct
is plotted.)

A regression equation was fitted to the turnout data, taking the form

Y =174% +.11X, 1

Here, Y is the predicled wrnout rale for Feliciano among all registrants
in the precinct, expressed as a percentage, and X is the percentage of regis-
trants in the precinet who are Hispanic. Setting X = 0, plaintiffs inferred that
7.4% of the non-Hispanic registrants tumed out for Feliciano; setting X =
100%, they inferred that the Hispanic turnout rate for Feliciano was 7.4% +
(.11 x 100%) = 18.4%.
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Another regression was done, using the same independent variable X, but
the dependent variable was total turnout rate — total voies cast in the precinct,
expressed as a percentage of all registrants. The equation was Y = 42.6% -
048 X. As arcsult, plaintiffs estimated that 42.6% of the non-Hispanics and
37.8% —(42.6% — 4.8%) — of the Hispanics voted in this contest. The support
rates in the two ethnic groups can then be computed: The non-Hispanic
support rate for Feliciano is 7.4/42.6 = 17%; the Hispanic support rate is
18.4/37.8 = 49%.

This is typical. In most of the contests analyzed by the plaintiffs, estimated
support rates for Hispanic candidates were substantially higher among His-
panics than among non-Hispanics. That was a major part of the argument for
polarization, and the estimates of group voting behavior were based on
ccotogical regression, a technique that has carried the day in many cases.

SUMMARY OF THE DEFENSE ARGUMENT

This section presents our main arguments conceming ecological regres-
sion. As a general proposition, statistical inferences ride on assumptions, and
we want to define the crucial assumption behind ecological regression. A
good starling point is the estimated turnout rates of 7.4% and 18.4% from
Figure 2 for non-Hispanics and Hispanics, respectively, What is the logic
behind these numbers?

The regression line in Figure 2 rises from 7.4% at the left to 18.4% at the
right. In other words, in a purely non-Hispanic precinct, the tumout rate for
Feliciano is predicted from Equation 1 as 7.4%. Likewise, in a purely
Hispanic precinet, the tumout rate for Feliciano is predicted as 18.4%,

THE CONSTANCY ASSUMPTION

In essence, ecological regression assumes that the turnout rate of 18.4%
for Feliciano, predicted in a 100% Hispanic precinct, applies to all Hispanics
across the board, regardless of whether they are rich or poor, Republican or
Democratic, or live in the suburbs or the barrio. Likewise, the turnout rate of
7.4% for Feliciano, predicted in a 100% non-Hispanic precinet, appliestoall
non-Hispanics no matler where they live. We dubbed this the constancy
assumption. Of course, the model does permit random variation around the
predicied rates — variation unrelated to the percentage of Hispanics in the
precinct (sce.the technical appendix for mathematical details).
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In Figure 3a, the horizontal trend line for the turnout rates puts the
constancy assumption for non-Hispanics in graphical form. The line does not
slope up or down becausc the figure is drawn to represent the constancy
assumption: By assumption, there is no systematic relationship between the
non-Hispanic tumnout rate and the percentage of Hispanic registrants in the
precinct (likewise for the Hispanics in Figure 3b).

THE NEIGHRORHOOD MODEL

How much difference do the assumptions make? In an area with highly
segregated housing, the constancy assumption makes little difference to the
empirical results. In Los Angeles, most Hispanic voters live in areas where
they are a minority, so modeling assumptions have a lot of leverage. To make
this vivid, we introduced an alternative assumption about voting behavior.
Within a precinct, our “neighborhood model” assumes that there are no
systematic differences between Hispanic and non-Hispanic voting behavior.
Informally, people who live near each other are like each other with respect
ta income, education, housing -~ and political opinions.

Two versions of the neighborhood model were considered: nonlinear and
linear. The nonlinear model makes no assumptions about the variation in
turnout rates from precinct to precinct. In each precinct, the Hispanic and
non-Hispanic turnout rates for a candidate are both estimated as equal to that
precinct’s overall turnout rate for the candidate (see Table 2).

With the linear version of the mode), the turnout rate for a candidate is
assumed to depend linearly on the fraction of registrants in the precinct who
are Hispanic. A regression cquation is fitted to the turnout data, Then, the
Hispanic and non-Hispanic turnout rates for a candidate in a precinctare both
estimated as equal to the turnout rate predicted from the equation. The lincar
neighborhood model and ecological regression both start from the same
equation but use that equation very differently in making estimates. A
numerical example will clarify the difference, and the technical appendix
gives mathematical details.

A Numerica! Example

To illustrate the models numerically, we go back to Feliciano in the 1982
sheriff primary. Suppose a precinct has 500 registrants, 40 of which are
Hispanic and the other 450 non-Hispanic, Now, suppose Feliciano gets 40
vOICs.

HISPANIC TURNOUT RATE FOR FELICIANO
ECOLOGICAL REGRESSION ASSUMES NO TREND

NON-HISPANIC TURNOUT RATE FOR FELICIANG

ECOLOGICAL REGRESSION ASSUMES NO TREND

ONYIZNI3d HOd 3EVY LNONYNL ONWdSIH

r
MRl .
s 13 * |
DR
M4 ¢
T T T = o

2 8

ONVIDN3A HO Rivd LNONENL DINYASIH-NON

PERCENT OF REGISTRANTS WHO ARE HISPANIC

PERCENT OF REGISTRANTS WHO ARE HISPANIC

Hispanics

Figure 3b: The Constancy Aassumption in Ecological Regression:
NOTE: Each dot represents one precinct The x coordinate shows the percentage of registrants in the precinct who are Hispanic; these are real

Regression: Non-Hispanics
hypothetical data because the breakdown of precingt vole totals between Hispanics and non-Hispanics is unknown. Figure 3b is similar for

Hispanics.

data from the 1982 election. The y coordimate in Figure 3a shows the turnout rate for Feliciano among non-Hispanics in the precinct; these are

Figure 3a: The Constancy Assumption in Ecological

683
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TABLE 2. Estimated Number of Votes for Feliclano, by Three Models in & Precinct
With 50 Hispanic and 450 Non-Hispanic Registrants

Neighborhood Model
Ecological
Norlinear Linear Regression
By Hispanics 4 4.25 33,23
By nen-Hispanics 36 3825 *!
Total for Feliciano 40 42.50 42,50

: regression line of turnouwt rate for Feliciano on perc_entagq Hlspan!c has
::\gtcsep:‘?i% ?and slope . 11, The actual number of votes for thpiano is 40, wm|1 :'I;I:
nonlinear neighborhood model, the predicted tolal vole for fellclano must equ?1 e
actual figure. The linear model and the ecological regrassion modet a%:ea_ g' e
predicied total for Feliciano:; {he difference from actual represents the deviation fro

tha regression line.

The nonlinear neighborhood model. The wurpoul rate for Felici_ano is
40/500, or 8%. In this precinct, the nonlinear neighborhood model e§l1rna?es
that 8% of the 50 Hispanic registrants as well as 8% of the 450 non-Hispanics
voted for Feliciano (see Table 2).

The linear neighborhood model. The regression line of turnout rate for
Feliciano on percentage Hispanic has intercept 7.4% anf:l slope .11. The
peicentage of Hispanics in our precinct is 10%, so the predicted tumouE rate
for Feliciano in the precinct is 7.4% + .11 % 10% = 8.53%. The .In'\ear
neighborhood medel estimates the number of Hispanic votes for Ft?llcmno
in this precinct as B.5% of 50 = 4.25 and the number of non-Hispanic voles
as 8.5% of 450 = 38.25, o

Ecological regression. The estimated number of Hispanic voles for
Feliciana is (7.4% + .11 x 100%) of 50 = 18.4% of 50 = 9.20. The estimated
number of non-Hispanic votes is 7.4% of 450 = 33.30. .

As a technical aside, if precincts are weighted in the regression by the
number of regisirants, the linear and nonlinear versions of the model make
identical estimates for total votes cast by Hispanics (“tollal” across all pre-
cincts) and likewise for non-Hispanics. Precinct by precinct, the linear and
nonlinear models still differ. '

In the linear neighberhood model, turnout rates can depend on the fraction
of Hispanic registrants for any of a variety of reasons. The ethnic makeup of
a neighborhood may influence political behavior directly, or (as seems very
likely to us) behavior may be influenced by variahl.cs correlated with ethnic-
ity, such as income, education, and home ownership.
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COMPARING TIE MODELS

Ecological regression assumes that any systematic differences berween
precincts are explained by differcnces in cthnic composition; no other vari-
able matters, The nei ghborhood model, on the other hand, assumes that
differences in voting behavior are due to precinet effects,

Table 3 compares the estimates from the ecological regression model and
the neighborhood modei for the partisan clections considered by the plaintiffs
(the results for the nonpartisan elections were similar), As the table demon-
strates, it is the modeling assumptions that drive the estimates, Generally, the
neighborhood model indicates far less polarization than does the ecological
regression model,

To take only one example, in the 1982 election for Congressional District
34, ecological regression estimates the Hispanic support rate for Torres as
104% and the non-Hispanic support rate as 38%. The tesults suggest that
Torres had more than unanimous support from the Hispanics, and was
strongly opposed by the non-Hispanics —extreme polarization. By compar-
ison, the neighborhood model estimates the support rates as 65% and 55%:
Hispanics and non-Hispanics both supported Torres, although Hispanics did
50 (0 a somewhat greater extent.

More generally, if the neighborhood model is right, the ecological regres-
sion model will substantially overestimate the difference between Hispanics
and non-Hispanics. Conversely, if the ecalogical regression model is right,
the neighborhood model may not detect polarization when it exists. Of
course, there is no direct way to choose between the models; The support
rates estimated in Table 3 cannot be compared against reality because the real
support rates are not known — the secret ballot again,

So far, we have demonstrated that the plaintiffs’ conclusions about polar-
ization depended on a restrictive —and questionable — assumption about
voting behavior. The data did not determine the issue. Indeed, the neighbor-
hood model suggests that Hispanics and non-Hispanics had similar voting

preferences. In the rest of this article, we test the assumptions behind the two
models and compare their performance in situations where the right answers
are known,

As Table 3 illustrates, ecological regression often gives physically impos-
sible results — 104% Hispanic support for Torres, 231% for Reza, and so on.
Something is wrong somewhere, When ecological regression goes over

100%, so will the linear ncighborhood model —but only for the heavily
Hispanic precincts. ‘
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: - ic Support Rates for Major
TABLE 3: Estimaies of Hispanic and Non-Hlspan
Hispanic Candidates in 12 Partlsan Elections in Los Angeles County

{in percentages)

Ecological Regression Naighborhood Mode!

Cantest Hispanic Non-Hispanic  Hispanic Non-Hispanic
1982 Democralic primary
" ?::rﬂ:mee? onee 42 29 36 34
0. Moreno 35 3 20 16
VT e 88 27 57 a7
St?.‘f?(?:lzzf::t:y ADSS 80 28 55 49

1982 general slaction
U.8. Congress CD 30

M. Martinez 106 33 &1 52
% %r:.g;m e 104 38 65 55
Slit? T?)?rr::e so@d 101 . 50 84 64
s‘?ulf F;::z:mbly Aoz 21 19 39 M
T e 2 7

1984 Demaocratic primary
State Assembly AD 63

L. Esconirias a4 -5 8 1?1
G. Fuantes a2 11 16
1986 Stata Assembly AD 55
Special election
R. Polanca a4 A6 65 53
General election
A. Polanco 78 53 66 5B

1988 Rapublican primary
U.5. Congress CD 30
R. Ramirez 59 44 46 45

NOTE: These support rates are not ohsqwable. CD = congressionat distric; AD =
assembly district; and SD = senatarial district.

TESTING THE CONSTANCY ASSUMPTION

The constancy assumption is quite questionable, because Hispfanic 1:egi§-
trants in highly Hispanic precincls differ in many ways from Hispanics in
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other precincts. The same is true for non-Hispanics. The magnitude of these
differences is large, and their direction wiil come as no surprise, In the heavily
Hispanic precincts, both Hispanics and non-Hispanies have lower incomes
and educational levels and are more likely to be renters than owners.
Furthermore, as the precincts become more Hispanic, Hispanics and non-
Hispanics are less likely to vote, but they are more likely to register as
Democrats. Data on party affiliation of Hispanics and non-Hispanics are
shown in Figure 4; the trend is very strong.

Table 4 shows how party affiliation, likelihood of voting, and demo-
graphic variables change with the percentage of Hispanics in the precinct (or
census tract). Take party affiliation. The slope for Hispanics is .358, so the
percentage of Hispanic registrants who are Democrats increases by about 36
percentage points — from 34% to 90% —as you go from precincts with few
Hispanics to precincts that are heavily Hispanic. The change in the education
variable is even more dramatic: Among Hispanic voting-age citizens, the
percentage of high school graduates drops from 70% to 24% as the tract
becomes more and more Hispanic,

From polling data, demographic variables such as income are known to
be closely retated to voting behavior (for results on California, see Table 5;
for national results, sce Gallup 1988). Party affiliation is also closely related
to voling behavior, even in ostensibly nonpartisan contests (Table 6). To sum
up, Hispanics in highly Hispanic precincts are very different from Hispanics
in other precincts along dimensions that are strongly related to voting

behavior. Nen-Hispanics show the same pattern. The constancy assumption
is not tenable,

TESTING THE NEIGHBORHOOD MODEL

We think the neighborhood model is more realistic than the ecological
regression model, Evidence can be obtained by testing the two models in
situations where the right answer is known. For example, Figure 5 shows the
percentage of registrants in a precinct who are Democrats plotied against the
percentage of registrants who are Hispanic. On the vertical scale, Hispanics
and non-Hispanics are combined; the dots at the top left represent precincts
in Watts, which are heavily Black and Democraltic.

These data can be used to estimate the percentage of Hispanics or
non-Hispanics who are Democrats — percentages that are known from elec-
tion data. Ballots are secret, but party affiliations are public,

The regression line rises from 50.1% at the left end to 80.5% at the right,
So, ecological regression would estimate that 50.1% of the non-Hispanics
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(1982) and Selvin et al. (1984) provided other examples. Linear models for
contingency tables are discussed in Iversen (1974). Multivariate models are
discussed in the voting context by Brown and Payne (1986). Greenland and
Morgenstern {1989} discussed problems with the multivariate approach,
using iliustrations from epidemiology.

Rossi (1988) reported on social science use of neighborhoods more
generally, A critical history of voting rights litigation is found in Thernstrom
{1987). Clark and Morrison (1991, this issue) discussed the demographic
issves in the Los Angeles case. Frisbie and Kasarda (1988) reviewed the
literature on Black and Hispanic residential patterns (also see Denton and
Massey 1988; Lieberson 1963, 1980). Massey and Denton (1985) compared
models for spatial assimilation estimated from individual and aggregate data.
Massey (1981) reviewed the lilerature on assimilation of immigrants in the
U.S. and concluded that

sludies suggest that lower rates of polilical participation by Mexican Americans are
largely a function of social class. Voter lurnout increases significantly with increasing
SES. ... When social class is controfled, the discrepancy between Mexican Americans
and the general population is greatly reduced. . ..

Studies consistently show that Hispanic political organizations receive neliher rec-
ognilion nor support amang well-tducaled, middie-class Mexican Americans _ . . and
thal such individuals ate relalively unlikely 1o 1ake an active role in politics. . , . Thus
while upward maobility may lcad to an increase in the political power of Mexican
Americans al the baliot box, it will not necessarily bring greater support of Hispanic
polilical organizations per se. . .. Upwardly mobile individuals are less likely 1o identify
with the Hispanic subculture and, hence, with ethnically based organizations. (p. 69)

Plaintiffs” experts Grofman and Lichtman have published a number of
works explaining their views (see Grofman 1987, Grofman, Migalski, and
Noviello 1985; Lichtman 1974; Irwin and Lichtman 1976; Langbein and
Lichiman 1978; Broder and Lichiman 1983). Loewen and Grofman (1989)
discussed tests of the model (also see Klein, Sacks, and Freedman 1991).
Grofman (1990) objected to multiple regression models.

SUMMARY AND CONCLUSIONS

Ecological regression may be useful, if the conslancy assumption is close
to right. However, this assumption is a priori quite unlikely. The neighbor-
hood maodel seems more plauvsible, at least in the present case.

How much do assumptions matter? In the voting rights context, they
matter a lot. As Table 3 shows, the ecological regression model and the
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neighborhood model gave results with opposite policy conclusions. The first
modcl said that voting was highly polarized, whereas the second said that
Hispanics and non-Hispanics had similar political preferences,

Neither model can be tested at all seriously if you only have aggregate
data, namely, total votes for each candidate by precinct and total registration
by cthnic group and precinct. Therefore, such data cannot determine whether
voting was polarized or not. No other data were available on the crucial
elections in Los Angeles.

Other kinds of data were examined (sce Tables 4 through 9): parly
affiliation, census characteristics, exit polis from other elections, and so on.
On balance, we consider this evidence to weigh heavily against the constancy
assumption: Hispanics who live in highly Hispanic areas are very different
from other Hispanics with respect to many characteristics related to voting
behavior. By comparison, the neighborhood model looks good: Hispanics
and non-Hispanics who live near each other share characteristics related to
voting behavior.

For contesls where exit polls were available, the neighborhood model
missed in some cases and ecological regression missed in others (see Table
10). Even when ecological regression was on target for the county as a
whole, il failed to reflect large differences between supervisorial districts (see
Table 11).

In the end, we think surveys offer a better approach to estimating voting
behavior than do models because surveys stant from data on individuals and
the data can be validated. Indeed, without survey data, there may be no
reliable answers (o guestions about ethnic voling behavior. Like anything
else, modeling has limits.

TIHE RULING OF THE COURT

The court ruled in favor of the plaintiffs on all the issues (see Daily
Appellate Report 1990, 6141ff.). “Ecological regression [is} the standard
method for inferring the behavior of population groups from data collected
for aggregate units” (para. 326, at 6155).

The court held that the ecological regression analysis was confirmed by
extreme-case analysis, “supplemented by the examination of squared corre-
lation coefficients.” As a result,

the so-called constancy assumption does not significantly undermine the reliability of
the estimates gained through the coolngical regression methodolagy. . . . The technique



