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Frontier Analysis with Justice Alito
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Frontier Analysis with Justice Alito, continued
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Frontier Analysis with Justice Alito, continued
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Frontier Analysis Combined with Justice O’Connor and Justice Alito
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Frontier Analysis Combined with Justice O’Connor and Justice Alito, continued

FRONTIER ANALYSIS CHART 1
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Frontier Analysis Combined with Justice O’Connor and Justice Alito, continued
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VL. Frontier Analysis

Attempting to quantify the magnitude of a Justice’s liberal or
conservative tendencies and to identify trends in such tendencies over
time is challenging for a variety of reasons. One challenge already
discussed is that of choosing appropriate tests and assessing their
validity. Another is dealing with inconsistency in the nature of cases
appealed to the Court from one Term to the next and the Court’s
selection of which cases it will decide. With varying parameters such
as these, is there any meaningful way to quantify, analyze and
compare the Justices’ inclinations? One potentially useful method is
frontier analysis."’

Frontier analysis focuses on the Justices’ relative scores
rather than their absolute scores. Boundaries or “frontiers” are
defined by the highest and lowest scores in each category and each
combination of categories. Each Justice is then evaluated relative
to the established frontier. By adjusting the relative weights
allocated to each category, the frontier can be adjusted to reflect
each category’s reliability—as determined by the factor analysis
described in Section V.

We present liberal and conservative frontier data for the Court
in Frontier Analysis Tables 1-4 and Frontier Analysis Charts 1-4.
Two versions of each frontier are presented.

In Frontier Analysis Tables 1 and 2, we constrain the weights
applied to each category according to the factor analysis hierarchy in
Part V. On these Tables, weights are chosen for each Justice that
produce the highest frontier score for him or her, subject to the
limitation that Equal Protection (the least reliable category) cannot
receive more weight than Civil/Federal Party (the next least reliable
category), Civil/Federal Party cannot receive more weight than
Statutory Civil Rights, and so forth, moving upward from the least
reliable category set out in Part V.

157. For more information regarding frontier analysis, see infra Appendix B.
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Frontier Analysis Tables 3 and 4 apply no weighting constraints
at all; instead, these tables choose, for each Justice, those weights that
present him or her in the most conservative or liberal light possible.

Each Table lists a “% of Frontier” score for each Justice. Those
with a score of 100% reach the frontier by employing the category
weight distribution shown in the category columns. Scores less than
100% indicate that the most conservative/liberal score the Justice
could obtain with optimal weighting places him or her at the indicated
percentage of the way toward the frontier. In some cases, an optimal
combination of weights may place a Justice beyond the frontier. This
condition is known as “superefficiency” and is noted in the charts
when present.

Frontier Analysis Charts 1 and 2 show the constrained scores
for each Justice over the course of this Study in graphical form. Near
the bottom of each chart is an indication of new Justices as they
replace outgoing Justices on the Court. Although former Justices’
scores are not indicated, they contributed to the determination of the
liberal and conservative frontiers during Terms in which they sat on
the Court.

Frontier Analysis Charts 3 and 4 show each Justice’s range of
constrained frontier scores during the course of this Study. They are
easier to read than the line graphs and give a clearer picture of the
Justice’s relative positions and score ranges overall. They do not,
however, show any trend information.

According to the Frontier Analysis Table 1, “Conservative
Frontier—Constrained,” Justice Thomas retained his position as the
most conservative Justice for the second consecutive term.”™ Justice
Thomas was also again the only Justice this Term to reach the
conservative frontier on the constrained Frontier Analysis Table,"”
with a superefficient score of 111%. This is an interesting score
because it is calculated by weighting the tables according to factor
analysis.'" Justice Scalia came in second on this table, with a score of
97%, but Chief Justice Roberts was a very close third at 96%."
Justices Stevens (51%) and Breyer (48%) were the least conservative

158. See supra Frontier Analysis Table 1.
159. Seeid.

160. See Factor Analysis section for rankings. See also supra Frontier Analysis Table 1
(Justice Thomas is only measured on Civil/State, Criminal/State, and Federalism).

161. See supra Frontier Analysis Table 1.
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Justices on the constrained Frontier Analysis Table.'” The rankings

on this Table shifted substantially this year, after two years of
relatively little change.'

Frontier Analysis Table 2, which shows the results from of a
constrained calculation of the liberal frontier, shows two Justices with
superefficient scores: Justices Stevens (107%) and Breyer (107%).'*
Justice Thomas, as with Frontier Analysis Table 1, remained the least
liberal Justice (51%).'"*

Like last Term, the 2005 Term lines up “the usual suspects” in
terms of ideology, though the rankings are not mirror images of each
other. As we noted last term, arguably more “consistent” results on
Frontier Analysis Tables 1 and 2 may be the result of fewer cases
involving “pole-switching” behavior and, accordingly, the Justices
showed their “true” biases more accurately this Term. Though only
Justices Scalia and Thomas had identical rankings on Frontier Tables
1 and 2, the slight change of positions for the other Justices on the
two Tables may well be of minimal importance.'®

In 2003, the unexpected switch in rankings across Frontier
Tables 1 and 2 was attributed to the theory “that Justices Scalia and
Thomas are not as bound to conservative or liberal ideologies as
other Members of the Court” and therefore their voting patterns
“demonstrated conservative and liberal patterns, as the constrained
Frontier Analysis Tables demonstrate.”'” While this may still be true,
another theory explored last Term was that the switch in expected
ranking was due to “pole-switching,” voting behavior that was in
substantial evidence in the 2003 Term.'®

162. Id.

163. Justice Breyer, the least conservative Justice this year, scored a 77% in 2003
and 2004. See 2003 and 2004 Studies, supra note 1, at Frontier Analysis Table 1. It is
important to note that these numbers are not comparable year to year, however. The
frontier is different every year. Therefore, the “quantity” that 77% represents may be
more or less than the previous Term. What is comparable however is how close the
Justices come to the frontier in a given year. An analogy would be comparing LSAT
scores of students who took different tests (e.g., one takes the October test and another
takes the February test).

164. See supra Frontier Analysis Table 2.

165. See id. Frontier Analysis Table 2; compare 2003 Study, supra note 1, at Frontier
Analysis Table 2.

166. See supra Frontier Analysis Tables 1 and 2. Justice Souter is the “least conser-
vative” Justice but is only second place on the liberal table.

167. See 2003 Study, supra note 1, at 817.
168. See 2004 Study, supra note 1, at 964.
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The unconstrained Frontier Analysis Tables maximize the
effects of pole-switching and other potentially “distorting” voting
behaviors and, therefore, do not provide very reliable evidence of
conservative or liberal bias. The real importance of the
unconstrained Tables is that they illustrate the value of the
constrained analysis and the importance of factor analysis.'”

It is interesting to note that some Justices are unable to reach
either the unconstrained conservative or liberal frontiers—regardless
of the combination of weights used to enhance their conservative and
liberal voting tendencies. On Frontier Analysis Table 3, the
unconstrained conservative table, two Justices fell short of the
frontier, Justice Stevens by seventeen points, and Justice Breyer by
eighteen points. Every other Member of the Court reached the
conservative frontier, with three (Justices Thomas, Kennedy, and
O’Connor/Alito) marking superefficient scores.” On Unconstrained
Frontier Analysis Table 4, six Justices (the Chief Justice and Justices
Breyer, Souter, Stevens, Ginsburg, and Kennedy) had superefficient
scores.” This outcome may evidence that the data for 2005 is
somewhat less reliable than in 2004 and more akin to 2003, when, as a
result of significant pole-switching behavior, all of the Justices
reached the liberal frontier on the unconstrained analysis.””

VII. Conclusion

The voting patterns tabulated by the 2005 Study reveal (as
should be expected) a Court in transition. The generally consistent
conservative voting patterns of Chief Justice Rehnquist have been
replaced with several surprisingly liberal voting patterns tallied by
Chief Justice John Roberts (who was the most liberal Member of the
Court on Table 2, and who voted more liberally on Tables 4 and 9
than the historical practice of the past Chief Justice). Associate
Justice Alito voted rather more conservatively on Table 3 than the
historic patterns of Associate Justice O’Connor (whom he replaced
on the Court), As a result, Table 3—this Term’s most reliable
indicator of ideological bias—demonstrates a significantly wider

169. See 2003 Study, supra note 1, at 818 (“The unconstrained Frontier Tables
amplify the effects of pole-switching. Accordingly, the most reliable evidence of ideology
on these Tables comes from the constrained analysis.”).

170. See supra Frontier Analysis Table 3.
171. See supra Frontier Analysis Table 4.
172.  See 2003 Study, supra note 1, at 818.
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“gap” between the conservative and liberal wings of the Court than in
the recent past. The overall-all conservative impact of Justice Alito,
however, is tempered by the fact that (as with the new Chief Justice)
he demonstrated fairly consistent liberal voting behavior on Tables 4
and 9.

The ideological posture of the Court—considered as a whole—
is difficult to reckon. Five Tables demonstrate conservative
movement (Tables 3, 5, 6, 7 and 10), while five Tables demonstrate
liberal movement (Tables 1, 2, 4, 8 and 9). In some sense, therefore,
the Court could be described as “in equipoise” between classically
liberal and conservative outcomes. A closer look at the data,
however, suggest that liberal outcomes are gaining momentum on the
Court, although an increasingly polarized conservative wing may (for
the foreseeable future) control the outcome of closely divided five-to-
four decisions.

Factor Analysis demonstrates that the liberal movement on
Tables 1, 4 and 9 may be significant. Table 1, tabulating the outcome
of state civil cases, is the second most reliable indicator of ideological
bias this Term. Table 1, furthermore, has shown liberal movement
for two of the past three Terms. Accordingly, the Court may well be
more inclined to cast liberal votes in civil cases involving state
governments.

Table 4, collecting votes in federal criminal cases, is the third
most reliable indicator of ideological bias this Term, while Table 9
(involving the division of power between state and federal authority)
is the fourth most reliable indication of bias. These Tables (perhaps
most surprisingly Table 9) demonstrate liberal movement. Indeed,
the results tabulated on Table 9 suggest that the purported “revival of
federalism” championed by the late Chief Justice Rehnquist may
have come to an end.

Taken together, the liberal voting patterns on these Tables
suggest that the Court is rather liberally inclined to the exercise of
federal judicial power, somewhat unreceptive to claims of state
(rather than federal) regulatory authority, and quite likely to vote
against the federal government in criminal matters. This is not the
voting behavior one might expect from a classically conservative
Court.

Balanced against this relatively impressive liberal movement are
the outcomes on Tables 3, 5, 6, 7 and 10. As a statistical matter,
however, much of this conservative movement is hardly noteworthy.
The results tabulated on Tables 5 (First Amendment), 6 (Equal
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Protection) and 7 (Statutory Civil Rights) are particularly
unreliable—involving few cases and historically volatile voting
patterns.

The conservative outcomes on two Tables, however, are
notable. Table 3, which summarizes the outcomes of state criminal
cases, i1s the most reliable indicator of ideological bias in the 2005
Term—and the conservative movement charted on the Table is
significant. Table 3, furthermore, demonstrates a wide ideological
gap between the five most conservative Members of the Court and
the four most liberal. This ideological gap—coupled with the
statistical reliability of Table 3 as an indicator of ideological bias—
may well explain the outcome on Table 10 for 2005.

In the 2004 Term, a liberal coalition of Justices controlled the
outcome of just over 54% of all issues divided by a five-to-four vote.
This Term, a conservative coalition controlled the outcome of 53.3%
of all closely divided cases. Considered together, Tables 3 and 10
suggest that—although the Court as a whole is casting liberal votes in
a rather broad range of cases (particularly those involving federal
jurisdiction and the division of power between the states and the
federal government)—the newly composed Court is highly polarized
in the decision of cases involving ideological issues (Table 3). In 2005,
this conservative wing controlled the outcome of more than half of
such cases. The question for the future is whether the conservative
coalition on Table 10 will retain the upper hand, or whether the
overall (and rather general) liberal voting behavior on the Court will
overtake (and eventually control) the outcome of the Nation’s most
contentious cases.
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APPENDIX A

1. The Universe of Cases

The only cases included in the database are those cases decided
by full opinion. Decisions on motions have been excluded even if
accompanied by an opinion. Cases handled by summary disposition
are included only if they are accompanied by a full opinion of the
Court and not if the only opinion is a dissent. Cases decided by a
four-four vote resulting in affirmance without written opinion have
been excluded. Both signed and unsigned per curium opinions are
considered full opinions if they set forth reasons in a more than
perfunctory manner. Cases not fitting within any of these categories
are not included in the database for any of the tables.

2. Cases Classified as Civil or Criminal

The classification of cases as civil or criminal follows commonly
understood definitions. Generally, the nature of the case is clearly
identified in the opinion. Only occasionally does a case pose a
problem of classification. No cases in 2005 raised such a question.

3. Cases Classified by Nature of the Parties — Data Tables 1 through 4

Cases are included on Data Tables 1 through 4 only if
governmental and private entities appear as opposing parties. This is
necessarily true of criminal cases. Civil cases are excluded from these
tables if they do not satisfy this criterion. The governmental entity
might be the United States government or one of its agencies or
officials or, with respect to a state government, one of its political
subdivisions. A suit against a government official in a personal
capacity is included if that official is represented by government
attorneys, or if the interests of the government are otherwise clearly
implicated. In instances of multiple parties, a civil case is excluded if
governmental entities appear on both sides of the controversy.” If
both a state and a federal entity are parties to the same suit on the
same side with only. private parties on the other, the case is included
on Data Tables 1 and 2. A case is included more than once on the

173. See, e.g., Wagnon v. Prairie Band Potawatomi Nation, 126 S. Ct. 676 (2005)
(excluded because a sovereign Indian tribe was on one side of case and a sovereign state
government was on the other).
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same table if it raises two or more distinct issues affecting the
outcome of the case and the issues are resolved by different voting
alignments.

4. Classification by Nature of the Issue — Data Tables 5 through 9

A case is included in each category of Data Tables 5 through 9
for which it raises a relevant issue that is addressed by written
opinion. One case may thus be included on two or more tables. A
case is also included more than once on the same table if it raises two
or more distinct issues in the category affecting the disposition of the
case and the issues are resolved by different voting alignments. A
case is not included on a table if an issue raised by one of the litigants
is not addressed in any opinion.

Identification of First Amendment and Equal Protection issues
poses no special problem since the nature of each claim is expressly
identified in the opinion. Issues of freedom of speech, press,
association, and free exercise of religion are included. However,
Establishment Clause cases are excluded since one party’s claim of
religious establishment is often made against another party’s claim of
free exercise or some other individual right, thus blurring the issue of
individual rights.

Statutory civil rights included on Data Table 7 are limited to
those invoking the Civil Rights Act of 1964, the Voting Rights Act of
1965, the Religious Freedom Restoration Act and other civil rights
statutes expressly barring discrimination on the basis of race, color,
national origin, sex, religion, age or physical handicap. Actions
brought under 42 U.S.C. § 1983 are included if the substantive right
asserted is based on a federal statute, or if the issue involves the
application of 42 U.S.C. § 1983 to the case at hand. However, 42
U.S.C. § 1983 actions are excluded if the substantive right asserted is
based on the United States Constitution and the issue relates to that
constitutional right.”* The purpose of this exclusion is to preserve the
distinction between constitutional and non-constitutional claims.

For Data Table 8, jurisdictional questions are defined to include
not only jurisdiction per se, but also standing, mootness, ripeness,
abstention, equitable discretion and justiciability. Jurisdictional
questions are excluded if neither party challenges jurisdiction and no

174. See, e.g., Ayotte v. Planned Parenthood of N. New Eng., 126 S. Ct. 961 (2006)
(right to abortion based on Supreme Court’s interpretation of Constitution, not federal
statute).
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member of the Court dissents on the question, even though the Court
may comment on its jurisdiction.

Federalism cases on Data Table 9 are limited to those cases in
which there were issues raised by the conflicting actions of federal
and state or local governments. Common examples of these issues
are preemption, intergovernmental immunities, application of the
Tenth and Eleventh Amendments as a limit on federal government
action and federal court interference with state court activities (other
than review of state court decisions). = Issues of “horizontal”
federalism or interstate relationships, such as those raised by the
dormant Commerce Clause or the Privileges and Immunities Clause,
are excluded from the table.

5. The Swing-Vote Cases

Data Table 10 includes all cases where the outcome turns on a
single vote. This category includes five-four decisions and four-three
decisions, if any, as well as five-three and four-two decisions that
reverse a lower court decision. Affirmances by a vote of five-three or
four-two are not included because a shift of one vote from the
majority to the minority position would still result in affirmance by a
tie vote. Reversals by a vote of five-two are also not included, as
four-three reversals, though disfavored, are valid.” A case is
included more than once in the table if it raises two or more distinct
issues affecting the disposition of the case and the issues are resolved
by different voting alignments.

175. For an example of such a case, see Hartman v. Moore, 126 S. Ct. 1695 (2006).
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APPENDIX B

Study Methodology

This Study seeks to quantify three characteristics of Supreme
Court voting behavior: voting trends, mean voting percentages and
relationships among the Justices’ voting patterns. The following
sections explain the statistical methods employed in this Study and
how test results should be interpreted.

A. Scores

Each score in this Study is simply the percentage of times a
Justice voted in favor of the party or claim specified by the category.
Some categories contain fewer samples than others, resulting in
coarser score increments. For example, a category including ten cases
during the term will have the potential for eleven different scores
(0% through 100%, in 10% increments), while a category with only
one case during the Term will provide only two score possibilities
(0% and 100%).

B. Predictive Modeling

Data in this project were fitted to an Auto Regressive
Integrated Moving Average (ARIMA) forecasting model.™ This
model is useful in circumstances where, as in this Study, a single
variable (a Justice’s score) is to be forecast based only on its present
and prior values with no other explanatory variables. ARIMA is an
acronym for Auto Regressive Integrated Moving Average. The
model is most easily explained by starting in the middle of the
acronym:

Integrated:  This term refers to a differencing process which
operates in a manner similar to differentiation of a
continuous function in calculus. The goal is simply to
remove trend from the time series data by subtracting
each score in the time series from the next score in the
series. The resulting differences form a new time

176. ARIMA computer modeling was accomplished using MINITAB® statistical
software with p = 1,d = 1, and q = 1. For more information regarding the ARIMA (p,d.q)
model, see Peter Kennedy, A GUIDE TO ECONOMETRICS 248-49 (1992).
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series. This operation may be repeated successively
until a trendless or “stationary” series results. Our
model employs only one differencing operation.

Auto-Regression:

Once the series has been made stationary, an
autoregressive parameter may be determined.” This
parameter seeks to relate each data point in the
stationary series to the data point immediately
preceding it through multiplication. That is:

X: = AX:«I

where X is the value of the data series at point ¢, A is
the autoregressive parameter, and X, is the value of
the data series point immediately preceding X.

Because we are dealing with a series of data points,
however, a single parameter will almost never
precisely produce the relationship just described for all
data point pairs. Some error is inevitable. We
therefore seek to determine that parameter which
produces the least total error when applied to the
entire series.””

Moving Average:

A second parameter is determined that relates the
value of each series element X, to the error between
the estimated value and the actual value of the
previous element X ,. That is:

X =-Bx

t 1

177. Many statistical models employ more than one autoregressive parameter due to
various properties of the data series. Our data uses single-parameter (first order) AR and

MA models.

178. This is accomplished by applying least squares estimation, i.e., the parameter is
chosen such that the sum of the squared errors is minimized.
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where -B is the Moving Average parameter. The
value of this parameter is also optimized to minimize
its total error when applied to the series.

Synthesis: The previous operations are combined into the
equation:

X =Ax -Bx +E

where E, represents the residual error remaining
between the calculated and actual values of X. This
final equation is used to predict the series score for the
upcoming Term.

C. Mean Testing

We use a “student’s t test”'” to determine whether this Term’s

score (X)), departs in a statistically significant manner from the mean
of all previous Terms’ scores (X,). Essentially, we treat these two
numbers as the means of two independent samples drawn from the
universe of all scores in the category.™ We hypothesize that X is also
the true mean of the population p, and we set up this hypothesis (the
“null” hypothesis) and its corresponding alternative hypothesis as
follows:

H: p=X, The “null” hypothesis, i.e., X, does not significantly
shift u from its previous value on the real number line.
Therefore, the two samples are statistically equivalent.

H:pe X, The alternative hypothesis, i.e., X, significantly shifts
u from its previous value on the real number line.
Therefore, the two samples are not statistically
equivalent.

179. For a practical perspective on this procedure, see DAVID S. MOORE &
GEORGE P. MCCABE, INTRODUCTION TO THE PRACTICE OF STATISTICS 500-18 (1993).
See also CRAIG AND HOGG, supra note 33.

180. This approach introduces potential bias problems due to non-random sampling,
small samples, and dissimilar sample standard deviations. Nevertheless, we use the test to
impose some measure of discipline in analyzing the available data.
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We then set out to prove the alternative hypothesis, within a
certain confidence interval,” by rejecting the null hypothesis.”™ This
is accomplished by calculating the following statistic:

Xo-p

="
s/\/;

The result of this equation (t) is compared to the entry on a t-
distribution table corresponding to the confidence interval desired (*)
and the appropriate number of degrees of freedom (n-k)."” If the
absolute value of t is greater than the table entry, H_ is rejected and
we say that the Justice has shown a statistically significant change in
voting behavior this Term.

D. Correlation

Relationships between two Justices’ voting records may be
mapped over a two-dimensional Cartesian plane as in Figures 1 and 2.
Figure 1 shows a high degree of positive correlation (R’=0.7921)
between the voting percentages of the Chief Justice and Justice Scalia
for the Equal Protection category. The points all fall close to an
upward sloping line. On the other hand, Figure 2 shows that the voting
percentages of the Justice Scalia and Justice Stevens show only a very
weak, negative correlation (R’=0.0473). The points are widely
scattered about a downward sloping line. Statistically significant
correlations between and among Justices’ Term-to Term voting
percentages are shown in Regression Tables 1-10. The first number in
each pair is the Pearson correlation coefficient. The second number is
an r statistic, which is a more reliable measure of the actual level of
correlation™

181. We have selected a confidence interval of 95%. Because this is a two-tailed test

X , may shift u in either a positive or negative direction), * =.025.

182. A full description of the logic behind this seemingly convoluted procedure is
beyond the scope of this article. However, its purpose is to control Type I (or alpha)
error. For a complete explanation, see MOORE AND MCCABE, supra note 131.

183. k = the number of parameters being tested; here, p is the only hypothesized
parameter, sok = 1.

184. The r2? statistic is an estimate of 2, the true measure of correlation between the
dependant variable and its independent counterpart(s). The “adjusted” r? value in the
tables is a result of the computer’s attempts to filter out any bias in the original r? result.



Summer 2007] SUPREME COURT VOTING BEHAVIOR 2005 TERM

587

Equal Protection Cases
y =0.717x + 7.4944

movement of Justices’ scores.

from one Term to another.
implies causation.

Re =0.7921
8
®
(%3
n
0 10 20 30 40 50 60 70
Rehnquist
Figure 1
Equal Protection Cases
y =-0.1542x + 35473
R?2=0.0473
80
.
60 +
= ¢
3 40 [ ) .
? 209 $
1 VO *
! ; : 1 ‘
; 0 20 40 60 80 100
l Stevens
|
Figure 2

The correlation measured in this case is in the Term-to-Term

A high correlation between two
Justices does not mean that they necessarily vote together often. It
simply means that their scores tend to move up and down together
Also note that correlation in no way
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E. Factor Analysis

Factor analysis has long been used by psychologists who
attempt to identify characteristics of personality or intelligence by
using batteries of tests. Their challenge has been to develop tests that
validly measure the characteristics of interest. This Study similarly
attempts to measure the Justices’ liberal and conservative leanings by
“testing” their disposition of certain types of cases.

We performed a factor analysis of the Study categories using
Minitab software. The factor loadings presented were obtained by
extracting a single factor, using principal components analysis and
applying a OMAX rotation to the data. A full description of the
theory and mathematics underlying factor analysis is beyond the
scope of this appendix, but several books on the subject are available
that provide reasonably simple explanations of this complex

process.'®

F.  Frontier Analysis

Frontier analysis can probably best be described with an
example. Suppose four individuals are competing for the title of
“world’s greatest athlete.” Their scores in two events are listed in the
following table:

Crogquet Marbles
Alan 9 2
Betty 7 7
Chuck 4 5
Debbie 3 8

Alan would argue that the title should go to the best croquet
player because he has scored highest in the croquet category, while
Debbie would argue that the best marbles player should win because
each has scored highest in that category. On the other hand, Betty
would argue that each sport should receive equal weight, because her
combined score with equal weightings would be higher than either
Alan’s or Debbie’s, i.e., Betty would score (7 x 0.5) + (7 x 0.5) = 7,
while Alan would score (9 x 0.5) + (2 x 0.5) = 5.5, Chuck would score
4.5, and Debbie would score 5.5. The following figure plots the
athlete’s scores graphically:

185. See generally DENNIS CHILD, THE ESSENTIALS OF FACTOR ANALYSIS (2d ed.
1990).
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A, B, C, and D represent the athletes. The solid line connecting
points A, B, and D represents the athletic frontier, 1.¢., the boundary
beyond which no athlete has performed regardless of the relative
weights assigned to marbles and croquet. A, B, and D are located at
100% of the frontier. Moreover, B can be said to be super-efficient to
the extent her point lies beyond the line AD connecting the two
points adjacent to it on the frontier. A and D are also super-efficient
to the extent they lie beyond lines (not shown) connecting B with the
points at which the frontier meets each axis. C falls short of the
frontier regardless of the weights assigned to marbles and croquet.
However, an optimal set of weights may be selected such that C
“looks his best,” i.e., he comes closest to reaching the frontier.

The same concept can be applied to the Court to determine
which Justice is “most conservative” or “most liberal.” However,
instead of two dimensions (croquet and marbles), the Court analysis
includes nine dimensions (all Study categories except Swing Votes).
Although human minds have difficulty envisioning nine dimensions,
computers can handle the required calculations with ease. We
performed our analysis using Microsoft Excel’s solver feature.
Although the formulas and procedures involved are straightforward,
a complete description of them is beyond the scope of this appendix.
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