Seats, Votes, and Gerrymandering:
Estimating Representation and Bias in
State Legislative Redistricting
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The Davis v. Bandemer case focused much attention on the problem of using
statistical evidence to demonstrate the existence of political gerrymandering.
In this paper, we evaluate the uses and limitations of measures of the seat-
votes relationship in the Bandemer case. We outline a statistical method we
have developed that can be used to estimate bias and the form of
representation in legislative redistricting. We apply this method to Indiana
state House and Senate elections for the period 1972 to 1984 and demonstrate
a maximum bias of 6.2% toward the Republicans in the House and a 2.8%

bias in the Senate.

1. INTRODUCTION

In an important case decided in 1986, the U.S. Supreme Court held for the
first time that the long-standing practice of political gerrymandering was
justiciable (Davis v. Bandemer, 106 S.Ct. 2797 (1986)). Undoubtedly
because the justices understood full well that they were venturing into the
“political thicket” of which Justice Frankfurter had once warned, the Court
in the same decision ruled that the appellees, the Indiana Democrats, had
not met the threshold necessary to prove that gerrymandering had occurred.
In this case and in the California case that almost surely will follow
(Badham v. Eu), the courts are increasingly asked to consider statistical
evidence purporting to show that a political party is, through the gerry-
mander, unfairly disadvantaged in its ability to translate citizen votes into
legislative seats.

In this paper, our goal is in part to assist the courts in their quest to
understand “which statistician is more credible or less credible” (Bandemer
v. Davis (603 F. Supp. 1479, 1485) (S.D. Ind. 1984)) and to provide some
help in understanding the limits of seats—votes relationships as indicators of
political discrimination. In the sections that follow we outline the legal
background to gerrymandering cases and evaluate the statistical
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requirements and problems presented by the recent Indiana redistricting
case.

A statistical model we have developed (King and Browning, 1987) is used
to point out problematic aspects of past research. This model can provide
statistically reliable estimates of both partisan bias and the form of
democratic representaticn. We outline this model and apply it to the
historical seats-votes data for the Indiana state Senate and House of
Representatives. Finally, we conclude by stressing the implications of the
use of seats—votes relationships for future court cases.

II. LEGAL BACKGROUND

Prior to the Bandemer Supreme Court decision, partisan political gerry-
mandering was not considered justiciable (Dixon, 1971: 32; see also,
Grofman et al., 1982).! In this decision, the first argued in the term and one
of the last to be decided, the Justices were sharply divided into three groups:
Those who believed that the issue was justiciable, but not proven in this
case; those who believed that it was justiciable and demonstrated; and those
who thought it was not justiciable. The majority opinion (written by Justice
White and joined by Justices Brennan, Marshall, Blackmun, Powell, and
Stevens) held that gerrymandering was a justiciable controversy rather than
a “nonjusticiable political question.” On the question of whether the
appellees, the Indiana Democrats, had met the threshold in proving a denial
of equal protection, this group of justices split. A plurality of four (White
joined by Brennan, Marshall, and Blackmun) ruled that the threshold had
not been met. Justice Powell, joined by Justice Stevens, dissented from this
view and argued that the threshold had been met. In an opinion concurring
only in the result, Justice O’Connor (joined by Chief Justice Burger and
Justice Rehnquist) argued strongly against the justiciability of this issue:
“The step taken today is a momentous one, that if followed in the future
can only lead to political instability and judicial malaise . . . The Equal
Protection Clause does not supply judicially manageable standards for
resolving purely political gerrymandering claims, and no group right to an
equal share of political power was ever intended by the Framers of the
Fourteenth Amendment” (106 S.Ct. 2797, 2818 ( 1986)).

The impact of this decision is to allow other cases alleging political gerry-
mandering to proceed through the courts. The most notable is the case
challenging the California congressional redistricting, Badham v. Eu (see
Grofman, 1985b), that essentially has been on hold since the appeal in the
Indiana Bandemer decision was accepted by the high court.? Barring
changes in the Court or positions of the justices, the decisions in future
cases will rest on the ability of the plaintiffs to prove that they have met the
threshold test. The question that we address is the appropriateness of seats—
votes statistics in establishing the required threshold.
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Much attention in the Bandemer debate focused on a single statistic cited
by the majority in the district court decision, the difference between the
percentage of statewide votes received by the democrats and the percentage

of seats won in the legislature:

Most significant among these many statistical figures is the fact that in 1982
Democratic candidates for the Indiana House earned 51.9 percent of all votes
cast across the state. However only 43 [of 100] Democrats were elected to
seats. The State argues that it is possible that this disparity is explained by the
Republicans fielding better candidates or other factors that make the outcome
of such elections sensitive to the interests of the voters and the issues of the
day. The Court would readily concede this possibility, but the disparity
between the percentage of votes and the number of seats won is, at the very
least, a signal that Democrats may have been unfairly disadvantaged by the

districting (603 F. Supp. at 1485).

In his dissenting opinion in the district court case, Judge Pell took issue with
this statistic. Grofman, an expert witness for the Republicans in the Indiana
case, was also critical of the district court’s reliance on the seats—votes

statistic:

I feel obligated to mention my own worst fear, namely, that even though
statistical methods to detect gerrymandering do exist, courts will be unable to
grasp the sophisticated nuances of seats/votes relationships and the need for
multifaceted tests. . . . the Bandemer majority opinion is my fear come to life:
It oversimplifies the relationship between the existence of seats/votes discrep-
ancies and evidence of political gerrymandering (Grofman, 1985a: 159).

The Supreme Court plurality also took issue with the statistic:

Relying on a single election to prove unconstitutional discrimination is unsatis-
factory. The District Court observed, and the parties do not disagree, that
Indiana is a swing State. Voters sometimes prefer Democratic candidates, and
sometimes Republican. . . . The District Court did not ask by what percentage
the statewide Democratic vote would have had to increase to control either the
House or the Senate. The appellants argue here, without a persuasive response
from appellees, that had the Democratic candidates received an additioqal few
percentage points of the votes cast statewide, they would have obtained a
majority of the seats in both houses. Nor was there any finding that tht_e 1981
reapportionment would consign the Democrats to a minority status in the
Assembly throughout the 1980°s or that the Democrats would have no hope of
doing any better in the reapportionment that would occur after the 1990
census. Without findings of this nature, the District Court erred in concluding
that the 1981 Act violated the Equal Protection Clause (106 S.Ct. at 2812).

Given these facts and findings of the Court, a more complete evalyation of
the seats-votes relationship and its appropriateness as an indicator of
political gerrymandering is needed.

III. EVALUATING THE EVIDENCE IN BANDEMER

Previous analyses have focused almost exclusively on data from only one
election year to assess partisan bias in legislative redistricting. In this
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section, we make two points about this commonplace practice. First, we
show that previous methods of analyzing one year are flawed. Second, we
argue that even a correct analysis of one election year is inadequate to assess
bias. The reason is that what appears as partisan bias may be bias, or it just
may reflect a different system of fair representation. With existing
statistical methods and models, results from multiple elections are needed to
distinguish these two essential components.

In his dissent in the Bandemer district court decision, J udge Pell argued
that the majority’s method of analyzing the single year seats—votes relation-
ship was inadequate. Along with Justicce Stevens in Karcher v. Daggett (462
U.S. 725 (1983)), Pell favored the use of a method proposed by Backstrom,
Robins and Eller (1978) in which

. . . these authors suggest isolating “typical” statewide races, those concerning
“relatively invisible offices,” and determining the percentage of votes cast for
each candidate in these races. Id. at 1131. These “typical” races more
accurately reflect partisan voting strength because their outcome depends,
more often than not, on straight party affiliation rather than on the
personalities of the particular candidates. Id. (603 F. Supp. at 1501).

Unfortunately, as Niemi (1985: 206-207) correctly points out (see also,
Grofman, 1985a: 121), Pell misapplies this methodology to Indiana. Rather
than averaging a statewide base vote for 1980 and 1982 (46.8% Democratic)
and comparing it to the 1982 Democratic House seats won (43%) and the
Senate seats (52%), he should have calculated the number of legislative
seats that would have been won if this “normal” vote were cast in the 77
legislative districts. Neither Niemi nor Pell carry out this calculation,
presumably because of the enormity of the task. The data must first be
collected for the 4755 precincts and then aggregated within district lines into
the 77 single and multi-member 1982 legislative districts. This aggregation
produces the partisari balance in the simulated legislative election.

We have calculated this statistic for the 1982 Indiana House races.
Averaging the statewide vote for two minor state offices, the auditor and
clerk of the courts, we find that the statewide “normal vote” is 49.8%
Democratic.> When aggregated into 1982 legislative districts, we find that
the Democrats would win 31 (40.2%) of 77 districts based on this “normal”
vote. Since sixteen of these districts are double or triple member districts,
this translates into 38 (38%) Democratic members in the 100 member
House.* Whereas Judge Pell calculated that the 46.8% Democratic
“normal” vote would have elected 43 House members, we calculate that a
49.8% “normal” vote would have elected only 38 House members. Rather
than the 3.8% difference he finds, we find an 11.8% difference, even larger
than the 8.9% difference between the actual 51.9% of the votes and the 43
seats won.

Although the Supreme Court speculated about whether the 1982 election
was atypical, the direct result of the 1981 redistricting, or simply a typical
off-year election in Indiana, little attention was given to additional

LR Rt Yol S PPN, o[ JE TS I ™. s ~ o

Browning and King SEATS, VOTES, AND GERRYMANDERING 309

1972 to 1984 seats and votes for the lndiana. House and Sena.te were
aggregated and are displayed in Table 1: A.s with other s.tate !eglslatu.res
(Campbell, 1986), the data in this table md}cate that pre51dent1?l election
years swing with, and mid-term elections swing away from, the incumbent
president. The 1982 seats—votes discrepancy falls below the 197.4 and 1978
figures for both the House and the Senate. The Democratic vote for
Secretary of State in the off-year elections of .1974, 1978, and' 1982 was
53.5%, 44.3%, and 48.1%, respectively. Judging from these figures, we
might expect the seats—votes discrepancy for 1982 to fall between those of
1974 and 1978, instead of below them. The Senate shows the same trend as
the House except that the off-year elections have been more favorable for
the Democrats in the Senate than in the House.

Table 1. Indiana Democratic Seats and Votes, 1972-1984

House Senate

Year Votes Seats Districts Votes Seats Districts
1984 44.0% 39.0% 100 42.3% 28.3:770 ;g
1982 51.8% 43.0% 100 53.1% 3(2).0070 2
1980 46.9% 37.0% 100 43.6% 60'0070 2
1978 50.2% 46.0% 100 50.5% 44.0070 2
1976 51.9% 48.0% 100 50.0% 8'0070 2
1974 54.0% 55.0% 100 56.6% 64.0070 2
1972 44.5% 27.0% 100 41.5% 24.0%

Source: Calculated by the authors from Election Reports: State of Indiana, annual volumes.

Thus, certain things can be learned by concentrating on .a single election
year. In so doing, we must also remember that it is exceedingly hazardous
for any method to extrapolate from one election yea.r.to many. It thus
becomes more important to focus on methods that ut{llze more that one
datum. This latter argument was lost in much social science literature and

ment.

leg’?:l: rrill]iance on a single year to prove political discrimination has been
criticized in both the dissent district court decision and the. Supreme Court
decisions in the Bandemer case. In a recent exposition of dlfferent.methds
of calculating seats—votes relationships, two social scgentlsts (Niemi and
Fett, 1986) argue that using two years of data is instufﬁcwnt, more than two
years is better, but that their single-year “hypothetical” measure is best. We
are not persuaded by this method that essentially ex.trapolates the aggregate
seats—votes ratio plus or minus five percentage points an.d ttyl’en uses these
eleven points in a linear regression. This “hypothe.tlcal seats—votes;
relationship is then used to project seats for all other p0551ble.percentages o

. votes. We argue that this method places too muct{ emphasis on only (?ne
data point—the percentage of seats and votes for a smg'le year for th? nation
or a state—and makes the assumption that a change in .th? st.ateW1de vote
affects each district equally. We agree with the Court majority in Bandemer
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