For over a decade Wildgen has testified on behalf of defendant jurisdic-
tions whose electoral practices have been challenged in court as discrimi-
natory against racial or linguistic minorities. In such voting rights cases the
litigants must provide to the court their estimates of what proportion of the
votes of black voters and of white voters are received by the various black
and white candidates in contests where there are black candidates compet-
ing. These estimates are then used, along with other information, to answer
the question of whether or not voting in the challenged jurisdiction is ra-
cially polarized to a degree that is legally significant.” Wildgen (1990),

*Direct correspondence to Bernard Grofman, School of Social Sciences, University of
California, Irvine, CA 92717. Research was partially funded by Ford Foundation grant
no. 446740-47007. 1 am indebted to the Word Processing Center, School of Social Sciences,
UCI, for manuscript typing and to Dorothy Gormick for bibliographic assistance. The Ford
Foundation is not in any way responsible for the opinions expressed in this essay.

1Elections in which there is at least one black and at least one white candidate are the
elections which courts have held to be most probative of polarization (see Grofman, Handley,
and Niemi, 1992; Grofman and Handley, 1992). We use black as a shorthand for “minority.”
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What is really unlikely is that all of these errors could have occurred by
chance rather than through conscious arithmomancy. Does this compound-
ing of errors protect us from the ecological fallacy? No more so, I suspect,
than did the high correlations Robinson dealt with in documenting the eco-
logical fallacy. Yet there is no easy way around double regression. Advocates
of double regression spurn polls, their impossible results prove what they
set out to prove, and other aggregate methods are not “standard.” In other
words, double regression is incapable of disproof. $§Q
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repeating views he has expressed in his recent courtroom testimony-—views
that have not been persuasive to courts——has taken particular aim at a tech-
nique for drawing inferences about racial patterns of voting known as
“double regression.” In the previous comment, Wildgen reiterates this at-
tack, in essence characterizing the double regression method as a statistical
hobgoblin, one which he appears to believe was diabolically conjured up by
Grofman in order to mislead federal courts by producing inaccurate over-
estimates of racial polarization which he views as “incapable of disproof.”
Because of very severe space limitations and because I have elsewhere dealt
with the mistaken assertion that valid ecological inference about election
outcomes is simply, in principle, impossible,? in this brief comment I will
focus exclusively on Wildgen’s scattershot attack on double regression.
I should first note that, while I would not mind taking credit for the sole
invention of the double regression technique, which has become standard in
voting rights litigation since 1986 as an improvement on the previous single-
_equation method, in fact double regression is a technique that was inde-

o pendently arrived at by a number of scholars from several different social

science disciplines, including history (Kleppner, 1985; Kousser, 1973, 1974,
Lichtman, 1991), as well as political science (myself) and sociology (Loe-
'~ wen, 1982). However, my use of the technique in Thornburg v. Gingles,’
the leading voting rights case of the past decade, and subsequent explication
(Grofman, Migalski, and Noviello, 1985; Grofman and Migalski, 1988;
Loewen and Grofman, 1989) has become the best known introduction to
the method, which has been adapted for use by numerous experts in scores
of subsequent voting rights analyses. o
Double regression is a straightforward and sensible solution to a problem
peculiar to aggregate-level electoral research, namely the need to provide a
statistical corrective for divergence between a group’s share of the eligible
electorate and its share of the actual electorate in situations where only the
former is known with surety. In general we wish to know what proportion
of the black (and the white) electorate supported the black candidate(s).
Absent survey data, the only information we have that directly bears on this
question is derived from analysis of the relationship between percent black

2See Grofman and Migalski (1988); Grofman, Handley, and Niemi (1992: especially
chap. 4); Grofman (1991); and Loewen and Grofman (1989); cf. Grofman (1987, 1992). In
my view, the purist position that nothing useful can be said about voting patterns if there are
no survey data is absurd. Consider the voting patterns in racially homogeneous areas, for
example. Moreover, when used with the proper checks, ecological regression has shown its
reliability and has withstood severe attacks, not just from Wildgen, but also from a number of
other social scientists and statisticians. In Garza v. Fos Angeles County Board of Supervisors
(D. Cal. 1990), 90 C.D.O.S. 8138 (9th Cir. 199) cert denied, January 1990, for example, in
the two elections involving a Hispanic candidate/for which exit poll data were available, the
citywide ecological regression estimates (based on double regression) and the citywide exit poll
data were essentially indistinguishable. Moreover, if barred from reporting actual election
returns and inferences based on them, minority plaintiffs would effectively be barred from ever

‘protecting their rights in court.
. 3Gingles v. Edwmisten, 590 F. Supp. 345 (1984), heard sub nom. Thornburg v. Gingles, 478
= US. 30, 106 8. Ct. 2752 (1986).
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among the electorate and the vote share from among that same electorate
received by the black candidate. The problem is that, in most voting rights
cases, we do not know the black percentage of the actual electorate, only
their percentage in the eligible electorate (e.g., blacks of voting age).

To take an extreme situation, let us imagine that all of the eligible whites
vote but only SO percent of the eligible blacks do so. In this situation, the
relationship between black share of the electorate and black share of the
ehglble voters will be nonlinear. Let x be the fraction black among eligible
voters in a given precinct. In any given precinct, black share of turnout =
LS(1 — x)V/[.5(1 ~ x) + x] = (.5 — .5x)/(.5 + .5x). This is a nonlinear
function of x, a repeating fraction which may be approximated by a poly-
nomial function of order #. For example if black share of eligibles (1 — x)
is .5, then black share of turnout is only one-third, but if black share of
eligibles is .1, then black share of turnout is only .052, while if black share
of eligibles is .9 then black share of turnout is .818. The above formula
readily generalizes. If it is the case that k fraction of the eligible whites vote
and j fraction of the eligible blacks vote, then black share of turnout = [j(1
- )1 —x) + kx] = {j — jx)/[j + (k — j)x]. Again we have a nonlinear
function in x. Because of this nonlinearity, which becomes a more serious
problem the greater the difference between the turnout levels of white and
black eligibles, any regression which uses black share of eligibles as a proxy
for black share of turnout is potentially suspect.

Consider what happens in an extreme hypothetical where 90 percent of
blacks vote for the black candidate and 90 percent of whites vote for the
white candidate, and black turnout is, as before, 50 percent of black eligi-
bles while white turnout is 100 percent of white eligibles. Then, if we regress
the black candidate’s share of the vote on the black share of the eligibles, we
obtain y = .03 + .77x as our linear fit if we posit a uniform distribution.
This means that we would estimate black vote for the black candidate as
roughly 80 percent (.77 + .03, too low) and white vote for the black can-
didate as 3 percent (also too low). Looking at the graphical representation
(omitted), we see that there is considerable heteroscedasticity—as we might
expect when fitting a nonlinear function with a linear model. Note that, in
this hypothetical, where turnout differences between black and white eligi-
bles are severe, and black turnout is lower than white turnout, the single-
equation method causes us to underestimate black vote for the black can-
didate by 10 percentage points.

When we use the double-equation method, we estimate two equations.
The statistical trick used by double regression to cope with the nonlinearity
resulting from differential turnout by race rests on the fact we can run linear
regressions in which the black candidate’s share of eligible (and not actual)
voters is used as the dependent variable and regressed on an independent
variable which has the same denominator as the dependent variable does
(see details in Grofman, Migalski, and Noviello [1985]}. Under the above
assumptions we obtain y; = .35x + .10 and y, = —.85x + .90. This
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gives rise to an estimate of the proportion of whites who vote for the black
candidate as 10 percent (.10/(.10 + .90)), and an estimate of the proportion
of blacks who vote for the black candidate as 90 percent ({.35 + .10)/
(.35 + .10 — .85 + .90)). Thus, in this hypothetical, (a) the double-equa-
tion method will, unlike the single-equation method, get the proportions of
each race voting for the black candidate exactly right, and (b) since white
turnout is higher than black turnout, the double-equation method will pro-
duce estimates of black support for the black candidate that are higher than
those yielded by the single-equation method. But bere higher estimates are
more accurate estimates. In contrast, if white turnout is lower than black
turnout, then the single-equation method will usually yield estimates of
black support for the black candidate that are too high, while again the
double-equation method will make the appropriate corrections for differ-
ential turnout levels.

In like manner, if whites turn out at 50 percent of eligibles and blacks
turn out at 100 percent of eligibles {the mirror image of our previous ex-
ample), then {again assuming a uniform distribution on the proportion of
the eligible population that is black) and again assuming that voting is, in
fact, near perfectly predicted by racial lines (90 percent of each race voting
for the same-race candidate), then the single-equation method would give
us black vote for the black candidate as 97 percent and white vote for the
black candidate as 20 percent because the regression equation is y = .20 +
.77x (graphical representation omitted}. These figures are both too high.
(Recall that in the previous example the single-equation estimates were too
Jow.) Once again the double-equation method will yield the correct estimate
(90 percent) of black support for the black candidate, but now, with black
turnout lower than white turnout, the single equation overestimates black
support for the black candidate and so the double-equation estimate of
black bloc voting will be lower than the single-equation estimate. Thus,
sometimes the double-equation method yields estimates higher than the
single-equation method (when the single-equation answer is too low) and
sometimes the double-equation method yields results higher than the single-
equation method (when the single equation answer is too high), but, in gen-
eral, the double-equation method yields results closer to the truth than does
the single-equation method!

Wildgen (1993) asserts that the virtual absence of double regression out-
side of the voting rights context shows that it lacks validity. Rather, its use
is largely confined to the courtroom because (a) it can only be used to solve
a particular and very special type of problem (see below) and (b) the elec-
tions that are of most relevance in voting rights cases are usually local elec-
tions for which survey data are not available, while the elections of most
interest to political scientists are national (or statewide) elections for which
survey data are available. Wildgen (1993) also makes a large fuss about the
fact that sometimes inferences based on ecological regression lead to parame-
ter estimates outside the (0, 1) range. First of all, this does not happen often.
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Second, point estimates are just that, estimates. Third, to take advantage of
the fact that we know vote shares must range between 0 and 1 to constrain
estimates to lie within that range is not “cheating,” it is just common sense.
Fourth, it is easy to show that slight randomness in the underlying relation-
ships can give rise to data sets where (even with double regression) the fitted
regressions give us estimates slightly outside the feasible range. Nonetheless,
if the data show, say, 108 percent of the blacks voting for the black candi-
date, almost without exception we can be confident that this tells us that
black support for the black candidate is very very high indeed. (For a dis-
cussion of the few peculiar counterexamples, involving situations with more
than one minority group and no homogeneous precincts, see Grofman,
Handley, and Niemi [1992: chap. 4].)
- Wildgen’s (1993) most serious charge is that double regression “profits its
- users through ratcheting up slopes™ (p. 477). As can be seen from the above
examples, this assertion is flatly wrong. Double regression will usually pro-

. duce higher estimates of bloc voting by blacks than will single-equation re-

gression #f black turnout is lower than white and lower estimates if black
turnout is higher than white—but only because, in both instances, the
double-equation results more closely mirror reality. Moreover, when Wild-
~gen says that double regression “profits its users through ratcheting up
slopes,” he implies, wrongly, that (a) the only users of ecological regression
are experts in court who are testifying for plaintiffs and (b) experts testify-
ing for plaintiffs (including myself, Richard Engstrom, and others) have so
little scholarly integrity that they would use methods which they knew pro-
duced results favorable to their side (i.e., higher estimates of bloc voting)
and then seek to hide that fact from the federal courts while testifying under
oath. ! have testified for defendant jurisdictions in voting rights cases, in-
.cluding the city of Boston, and the states of Indiana and Rhode Island as
well as for plaintiffs. I use exactly the same methodology no matter the side
for which I testify. The methods I advocate have been used by other experts
for defendants as well, e.g., Kimball Brace, Lisa Handley, Harold Stanley,
- and Ronald Weber.

The discussion of double regression above, although necessarily an abbre-
viated one, also allows us to show that another one of Wildgen’s central
points rest on a trivial definitional quibble. Wildgen says that double regres-
sion is not bivariate. But each of the two equations identified above s bi-
variate, Of course, as shown in Grofman, Migalski, and Noviello (1985),
the parameters (slope and intercept) in each of the two equations are com-
bined so as to estimate two additional sets of values. (See also the calcula-
- tions for double regression shown above.)*

‘. .4Wildgen has simply not understood the distinction made in Justice Brennan’s opinion in

.. Thornburg when Brennan distinguished between approaches that seek to describe the (esti-
<. mated) actual average voting behavior by race, e.g., what proportion of black voters vote for
. theblack candidate versus what proportion of the white voters vote for the black candidate,
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Wildgen also makes the assertion that “double regression is not regres-
sion.” If by this is meant the claim that the use of two regressions somehow
isn’t actually regression, that’s just bizarre. As far as I can judge, Wildgen is
using this cutesy phrasing to express a claim that double regression, by defi-
nition, violates the standard assumptions of regression analysis. Here there
are numerous errors. (a) Wildgen miscalculates various of the values he cites
as evidence for double regression failures (see rebuttal in Engstrom [1990]).
(b) Wildgen (1993:476) incorrectly asserts that there is no statistical model
for the sampling errors in double regression. In fact, that is one of the cen-
tral points developed in Grofman and Migalski (1988), an article in a main-
stream methods journal of which Wildgen is apparently unaware. (c) Wild-
gen looks at the wrong error terms. He does not realize that the relevant
errors to look at are those involved in comparing the predicted and the
actual candidate vote shares at the precinct level—a comparison which can
readily be generated from the information provided by the double-equation
regressions. When he makes a fuss about the fact that errors in each of the
double equations are correlated with the independent variable, he fails to
understand that this, rather than being a fault, is actually a justification for
the desirability of going to the trouble of making use of the double-equation
method. Such correlated errors occur in part because voter turnout is cor-
related with race, exactly as anticipated by the model.

Wildgen’s other criticisms of double regression attack a straw man largely
of his own creation. He misstates {or overstates) the claims made for the
method and then knocks down these claims——in the process displaying how
limited is his own understanding of statistics. For example, Wildgen (1993)
asserts that the double regression method purports to provide a set of “sta-
tistical controls for the effects of differential participation, socioeconomic
conditions, and precinct size” (p. 476; emphasis added). But that claim is
just flat wrong. Double regression is intended to control only for the first
of these, i.e., “racial differences in levels of voter participation” (Engstrom,
1990; quoted in Wildgen, 1993:475-~76). How does Wildgen make such a
basic error? Answer: by misreading the works he cites and citing out of
context.

His claim that double regression is intended to deal with the problems of
precinct size is based on his confusion of Loewen’s defense of weighting
cases (i.e., voting precincts) by precinct population, with Loewen’s defense
of the double regression methodology. Yet one could choose to weight cases

and approaches that seek to “explain” why such proportions are as they are by recourse to
factors such as party identification, sociceconomic differences, endorsements by local and com-
munity newspapers, differences in campaign issues of the candidates, and so on, The legal
standard for bloc voting is that all that matters is the differences, not the reason(s) for them. In
terms of this distinction, the double regression is a descriptive method. In contrast, most mul-
tivariate methods aim at explanation (e.g., Bullock {1984]; but not all—see discussion in Grof-
man [1985, 1992], Grofman, Handley, and Niemi [1992: chap. 4]).
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even if one were doing a single regression of, say, percent black in the pre-
cinct on percent vote for the black candidate. Weighting cases is weighting
cases, i.e., simply a device to reflect the underlying population distribution
given that precincts may vary considerably in numbers of eligible voters. My
regression analyses and those of Alan Lichtman, another expert for the U.S.
Department of Justice, were replicated by one of the experts for the defen-
dant County of Los Angeles in Garza, University of Illinois statistician Je-
rome Saks. Lichtman had weighted cases; I had not. Saks replicated our
analyses using both weighted and unweighted cases. The differences be-
tween weighted and unweighted regressions were so trivial that Saks ceased
to worry about which was which,

When he provides a brief quote from Engstrom (1990:497) to support
his claim that double regression is intended to control for differences in
socioeconomic conditions, the error comes from omitting material from
Engstrom (1990), including material interior to that quoted, that would
make it clear that the quoted phrase “in addition, the socio-economic con-
ditions of the district’s black population, conditions that typically relate to
political participation, are shockingly low” simply provides a reason why
one would expect that the double regréssion correction for differential levels
of black and white turnout (relative to eligibles) would need to be employed.

In sum, Wildgen’s wild-eyed attacks on double regression not only never
hit the bullseye; they mostly miss the dartboard entirely. On the rare occa-
sions where Wildgen’s criticisms are legitimate, as where he criticizes judi-
cial misunderstandings of the correlation coefficient, what he has to say has
been said by others, myself included (see, e.g., Grofman, 1985, 1992). §5Q
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