IN THE UNITED STATES COURT OF APPEALS
FOR THE NINTH CIRCUIT

BETTY DUKES, PATRICIA SURGESON, DEBORAH GUNTER, CHRISTINE
KWAPNOSKI, and EDITH ARANA
Plaintiffs/Petitioners

V.

WAL-MART STORES, INC.,
Defendant/Respondent.

ON APPEAL FROM THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF CALIFORNIA

BRIEF OF AMICI CURIAE STATISTICIANS AND
OTHER EMPLOYMENT ANALYSTS IN SUPPORT OF
PLAINTIFFS’ PETITION FOR LEAVE TO APPEAL
PURSUANT TO FED. R. CIV. P. 23(f)

BARRY GOLDSTEIN MICHAEL D. LIEDER
Counsel of Record MEHRI & SKALET, PLLC

300 Lakeside Drive 1250 Connecticut Avenue N.W.

Oakland, CA 94611 Suite 300

(510) 763-9800 Washington, DC 20036

(202) 822-5100



TABLE OF CONTENTS

TABLE OF AUTHORITY ..o i
INTEREST OF AMICI CURIAE.........oo e v
ARGUMENT ..o 1

I. THE DISTRICT COURT’S REQUIREMENT THAT A MAJORITY OF UNITS HAVE
STATISTICALLY SIGNIFICANT DISPARITIES CONFLICTS WITH STATISTICAL THEORY AND IS

NOT MANDATED BY THE SUPREME COURT ........ccciiiuiiiiaiiiiieesiitiiieessiireeessnseeessssnneeessnnneesssnnnns 1
1.  WHEN DECISION-MAKING UNITS ACT “UNIFORMLY,” STATISTICAL EVIDENCE WILL

REPORT A BELL-SHAPED DISTRIBUTION ADVERSE TO MEMBERS OF THE PROTECTED

L3 210 5 6
CONCLUSITON . oottt et et et e e ettt e e e s e eeeeteeees s s s eeeeeeseesssnnnns 10
Y md = 1 1 5 Vi



TABLE OF AUTHORITIES

Cases
Bouman v. Block, 940 F.2d 1211, 1225 n.1 (9th Cir. 1991) .......ccoeeveeviiciieeee 3
Dukes v. Wal-Mart Stores, Inc., 603 F.3d 571, 637 (9th Cir. 2010) (lkuta, J.,
(0 TSIt 1 g To ) ) I OSSR 4
Eldredge v. Carpenters 46 N. Cal. Counties JATC, 833 F.2d 1334, 1340 n.8 (9th
T L1087 ittt ettt 3
Ellis v. Costco Wholesale Corp., 285 F.R.D. 492 (N.D. Cal. 2012) .........ccccovevennee. 5
General Telephone Co. of Southwest v. Falcon, 457 U.S. 147 (1982)..........cc......... 6
Palmer v. Schultz, 815 F.2d 84, 93-94 (D.C. Cir. 1987) .....ccocevieevieecee e 6
Wal-Mart Stores, INC. V. DUKES 131 S. Ct.2541 .....coooveeeeeieeee e 4,6
Washington v. Elec. Jt. Apprenticeship & Training Comm., 845 F.2d 710, 713 (7th
Cir. 1988) (POSNEI, J.) i ittt sttt sttt e e eneenneas 5
Other Authorities

David H. Kaye & David A. Freedman, Reference Guide on Statistics, in
FEDERAL JUuDICIAL CENTER, REFERENCE MANUAL ON SCIENTIFIC
EVIDENCE 83, 125-126 (2d ed. 2000)........cccceeieeirieiieiie e 4

Joseph L. Gastwirth, Efstathia Bura & Weiwen Miao, Some important
statistical issues courts should consider in their assessment of
statistical analyses submitted in class certification motions:
implications for Dukes v. Wal-Mart, 10 LAw, PROBABILITY & RISK
225, 234 ..o e 4,10

Rules
oL oD LA T ZIAS I T v



INTEREST OF AMICI CURIAE

The 21 labor economists, statisticians and related employment analysts
named in the signature block teach, write, consult and/or testify about
discrimination in the workplace. They have spent much of their careers thinking,
writing, teaching and testifying about the statistical issues before the Court. Their
affiliations and a partial list of their scholarship appear as an Appendix.

Based on this expertise, amici argue that the District Court used faulty
reasoning in applying the Supreme Court’s mandate to the statistical evidence in
this case. That faulty reasoning led the District Court to conclude that Plaintiffs’
statistical evidence did not meaningfully support a showing that their claims
against Wal-Mart raise issues common to the class. Amici advocate a different
approach to address the Supreme Court’s concerns about how to evaluate statistical
evidence with respect to commonality, based on mainstream statistical theory and
practice. Under this suggested approach, the data presented by Plaintiffs support
the conclusion that the commonality requirement was satisfied.

Amici do not have a professional interest in whether the class proposed by
Plaintiffs is certified, but do have an interest in having this Court review the
decision below. Review could serve two purposes of interest to amici: rejection of

a standard in this case that does not accord with statistical theory, and provision of



guidance concerning analyses that amici and other employment analysts should
provide in future class certification motions.

No counsel for any party to this case authored any part of this brief and,
other than amici on whose behalf this brief is submitted and their counsel, no
person or entity contributed money or services to the preparation and submission
of this brief. Pursuant to Circuit Rule 29-3, all parties consented to the filing of

this brief.



ARGUMENT

Two years ago, the Supreme Court explained that statistical evidence
supports the existence of commonality if it shows that the gender disparities in a
company’s decision-making units are “uniform.” The District Court erroneously
interpreted this direction as requiring statistical analyses to show that gender
disparities are statistically significant in the majority of the decision-making units.
That standard was not mandated by the Supreme Court and conflicts with
statistical theory. Concurrently, the District Court discounted without explanation
Plaintiffs’ statistical evidence that most directly supported the existence of
commonality. Contrary to the District Court’s belief, employment decisions do not
have to produce statistically significant disparities within individual units to be part
of a statistically significant, “uniform” overall pattern. .
l. THE DISTRICT COURT’S REQUIREMENT THAT A MAJORITY OF UNITS HAVE

STATISTICALLY SIGNIFICANT DISPARITIES CONFLICTS WITH STATISTICAL
THEORY AND IS NOT MANDATED BY THE SUPREME COURT

The District Court effectively adopted a standard that statistical analyses do
not support commonality unless gender disparities are statistically significant in the
majority of the decision-making units. In concluding that Plaintiffs' analyses did
not substantially support class certification, the District Court stated that Plaintiffs
“have not identified statistically significant disparities in even a majority of the

relevant decision units in any region across the challenged pay and promotion



decisions.” Slip op. at 6; see also id. at 5 (summarizing the analysis of promotions
to Management Trainees as “in two regions a majority of districts showed no
statistically significant results, and in the last region, only a little over half of the
districts had statistically significant disparities”). Further reinforcing its misplaced
emphasis on statistically significant disparities within decision-making units, the
District Court incorrectly discounted an analysis showing that a statistically
significant number of the units had disparities adverse to women, albeit generally
to an insignificant extent within each unit, as not nearly enough to support a
finding of commonality. Id. at 6.

Commonality is a legal, not an economic, concept. Nonetheless, statistical
theory offers guidance concerning proper methods of organizing and interpreting
data to address the commonality issue. Judicially announced standards for class
certification should be consistent with this theory. A rule that claims do not raise
common issues unless a majority of the decision-making units individually have
statistically significant disparities directly conflicts with statistical theory, as
shown by the following hypotheticals.

A company has 20 decision-making units, each with 100 similarly-situated
employees, 50 men and 50 women.* Each unit grants ten promotions, with 7 going

to men and 3 to women. In each unit, the disparity between the expected number

! We talk of gender disparities, but the analysis applies equally to race and

other bases for discrimination claims.



of female promotions (5) and the actual number (3) corresponds to 1.33 standard
deviations, which falls short of the 1.96 standard deviation standard for statistical
significance used in this Circuit. See Bouman v. Block, 940 F.2d 1211, 1225 n.1
(9th Cir. 1991); Eldredge v. Carpenters 46 N. Cal. Counties JATC, 833 F.2d 1334,
1340 n.8 (9th Cir. 1987). Aggregated across units, however, the disparity between
the expected number of female promotions (100) and the actual number (60)
corresponds to 5.96 standard deviations, which is highly statistically significant.
Now alter this hypothetical so that zero women are selected for promotion in
14 units and ten women are selected in the other six units, producing the same
overall 60 promotions of women. Under the District Court’s standard, statistically
significant disparities in the majority (70%) of units would be evidence of a
common issue.” Yet, any rational analysis would see that the first hypothetical
provides far stronger evidence of an issue common to the class. In the first, the
results are not just “common,” they are identical and equally contribute to the
overall disparity. By contrast, the altered hypothetical presents a clear division of
decision-making units into two differently behaving groups. The District Court’s
standard reverses the correct outcome. See Joseph L. Gastwirth, Efstathia Bura &
Weiwen Miao, Some important statistical issues courts should consider in their

assessment of statistical analyses submitted in class certification motions:

2 If all ten promotions in a given unit were awarded to members of one sex, and

none to the other sex, this disparity would be equivalent to 3.333 standard errors.

3



implications for Dukes v. Wal-Mart, 10 LAw, PROBABILITY & RISK 225, 234
(hereafter “Gastwirth, Bura & Miao”) (“the seemingly intuitive criterion requiring
statistical significance in a majority of the units or strata is fundamentally flawed
from a statistical view”).

Nothing in the Supreme Court’s opinion in this case mandates adoption of
this “fundamentally flawed” standard. The Supreme Court stated that Plaintiffs’
expert Dr. Richard Drogin had failed to “establish the existence of disparities at
individual stores,” Wal-Mart Stores, Inc. v. Dukes, 131 S. Ct.2541, 2555 (quoting
Dukes v. Wal-Mart Stores, Inc., 603 F.3d 571, 637 (9th Cir. 2010) (lkuta, J.,
dissenting)), not that he had failed to “establish the existence of statistically
significant disparities at the majority of the individual stores.” (Emphasis added.)

A requirement that plaintiffs show statistically significant disparities in a
majority of units would devastate most or all cases because analyses of separate
unit often have low statistical power. The statistical power of an analysis is the
chance that a test for statistical significance “will declare an effect when there is an
effect to declare. This chance depends on the size of the effect and the size of the
sample.” David H. Kaye & David A. Freedman, Reference Guide on Statistics, in
FEDERAL JUDICIAL CENTER, REFERENCE MANUAL ON SCIENTIFIC EVIDENCE 83,

125-126 (2d ed. 2000). Other things being equal, the statistical power will be low



when the size of the sample is small. See Washington v. Elec. Jt. Apprenticeship &
Training Comm., 845 F.2d 710, 713 (7th Cir. 1988) (Posner, J.).

Small sample size resulting in low statistical power was a reason none of the
units in the first hypothetical yielded statistically significant gender disparities. It
also was a reason the Dukes Plaintiffs could not demonstrate statistically
significant gender disparities in the majority of units. See Slip. Op. at 5-6. The
District Court ignored the problem of low statistical power in incorrectly focusing
on units with statistically significant disparities.

The District Court’s decision in this case stands in stark contrast to that of a
different judge from the same District in Ellis v. Costco Wholesale Corp., 285
F.R.D. 492 (N.D. Cal. 2012). In Ellis, the court described as “telling” for
commonality “that all seven non-Texas regions show a raw gender disparity in
promotions ... and the absence of statistical significance within each individual
region is of limited value” because the relatively small number of promotions in
some of the regions “increase[s] the chance that random error has an effect on the
data.” Id. at 522-23 (emphasis in original).

The contrasting attitudes of these two judges reflect lack of guidance from
appellate courts concerning standards courts should apply to statistical proof
concerning commonality. It would assist experts in future cases if this Court

addressed this issue, and did so in a way consistent with statistical theory.



Il. WHEN DECISION-MAKING UNITS ACT “UNIFORMLY,” STATISTICAL
EVIDENCE WILL REPORT A BELL-SHAPED DISTRIBUTION ADVERSE TO
MEMBERS OF THE PROTECTED GROUP

The Supreme Court in 2011 also stated, “A regional pay disparity, for
example, may be attributable to only a small set of Wal-Mart stores, and cannot by
itself establish the uniform, store-by-store disparity upon which the plaintiffs'
theory of commonality depends.” 131 S. Ct. at 2555. This sentence sets out two
complementary principles: overall statistical disparities do not provide evidence of
commonality if the disparities are attributable to only a small percentage of the
decision-making units, and the disparities among the units must be “uniform.”

In statistics, “uniform” generally does not mean “identical.”® Because of
random variations, statisticians expect that the pay in a sufficiently large sample of
employees will form a bell-shaped or “normal” curve. See generally Palmer v.
Schultz, 815 F.2d 84, 93-94 (D.C. Cir. 1987). For example, employees with
outstanding initiative, creativity or other not-readily-measurable attributes typically
will be paid more than employees who are below average on these attributes, even
controlling for relevant measurable factors. The majority of employees will be

paid near the mean.

3 The Supreme Court in this case quoted General Telephone Co. of Southwest
v. Falcon, 457 U.S. 147 (1982), to identify proof that the defendant “operated
under a general policy of discrimination” as one means of proving commonality.
Dukes, 131 S. Ct. at 2553 (quoting Falcon, 457 U.S. at 159 n.15). A “general
policy” does not require “identical” effects in each unit.



Absent gender discrimination, it is expected that similarly situated women
and men will be similarly distributed throughout this bell curve. Statistical
analyses provide evidence of discrimination when, after controlling for factors
such as education, position and tenure, women instead are clustered near the
bottom of the bell curve rather than scattered throughout.

A similar pattern is expected among an employer’s multiple decision-
making units. If a sufficient number of units and employees are available for
analysis, statisticians expect a bell curve distribution of the units in terms of gender
disparities in pay. In the absence of gender discrimination, the apex of this curve is
expected to be centered at zero; about 50% of the units would have disparities
adverse to women; and about 2.5% of the units would be adverse to women to a
statistically significant extent.

If, instead, a policy of gender discrimination uniformly affected all of a
company’s decision-making units, employment analysts would expect to see a shift
in the bell curve placing its apex adverse to women instead of in a gender-neutral
position. While the percentage of units with disparities significantly adverse to
women would increase, the curve would not typically move so far that the majority
of the units would exhibit statistically significant disparities.

As the Supreme Court pointed out, a statistically significant gender disparity

for an entire company might arise not from a uniform practice of discrimination



but instead from the discriminatory behavior of a small percentage of decision-
making units. An analysis in terms of a bell curve is well-designed to detect such
circumstances. If discrimination is isolated in a small number of units, the data
would not form a single bell-shaped curve. For example, if a company had 50
decision-making units, of which only ten engaged in gender discrimination,
analysis would reveal either one large bell curve centered over gender neutrality
and then a second, smaller curve, or an asymmetrical shape with a long tail on the
40-unit curve adverse to women.

Amici have prepared the chart below showing the distribution of gender

disparities in pay of hourly employees during 2001 in each of the three regions:
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All three curves are approximately bell-shaped. Regions 16 and 19 have no
unusually large negative tails. If true for other years and other analyses, this
provides strong evidence that disparities were “uniform” across the stores in those
regions, not attributable to a small subset of the stores.

The results in Sam’s Club Region 5 were more ambiguous because of the
slightly elongated negative tail. However, by analyzing this result using well-
established statistical procedures such as the Shapiro-Will test, experts can inform
the Court whether or not this elongation indicates a statistically significant
difference between the predicted bell curve and the observed curve.

Although neither expert engaged in this analysis, Plaintiffs’ expert
performed two analyses that together serve as a proxy. For the promotion claims
and pay claims for hourly employees in each region, Dr. Drogin computed: (1) the
percentage of units with disparities adverse to women to determine whether this
percentage significantly differs from the expected 50% (“sign test); and (2) the
percentage of units with statistically significant disparities adverse to women to
determine whether this percentage significantly differs from the 2.5% expected to
be statistically significant adverse to women (“significance test”). (Drogin
Rebuttal Decl., at 12-13.)

This combination of analyses was proposed in a recent peer-reviewed article

and captures most of the same information as the curve analyses discussed above.



Gastwirth, Bura & Miao, supra, at 230. Indeed, the combination of the sign test
and the significance test is superior to an analysis of distribution curves in one
Important respect — practicality. For employers smaller than Wal-Mart, the limited
number of employees in each decision-making unit and limited number of
decision-making units often make a distribution curve analysis impossible, but an
expert still may be able to perform sign tests and significance tests.

According to Dr. Drogin, the sign test yielded statistically significant
disparities in every analysis except for promotion to Area Manager (the Sam’s
Club analog to Support Manager). The great majority of the significance tests also
yielded statistically significant disparities. (Drogin Rebuttal Decl., at 15-16.)
Nonetheless, the District Court gave little weight to these findings, explaining only
that they were “submitted for the first time with [the] reply brief.” Slip op. at 6.
The District Court should have considered the results more carefully. They clearly
suggest that the overall disparities are not driven by a subset of the units, and that
there is a uniform pattern across the stores.

CONCLUSION

The Court should grant review of Plaintiffs’ 23(f) petition. This would
allow the Court to correct errors in statistical interpretation that amici believe were
committed below, and also provide guidance to employment analysts concerning

the statistical analyses that courts expect on the commonality issue.
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APPENDIX
RANDY ALBELDA, PH.D.
Affiliations

Professor of Economics
University of Massachusetts Boston

Three Publications on Related Subjects

(with Robert Drago and Steve Shulman) UNLEVEL PLAYING FIELDS:
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Low-wage Mothers on the Edge: How single mothers negotiate labor
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US Congress, Joint Economic Committee, Invest in Women, Invest
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ARTHUR PAUL BRIEF, PH.D.
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George S. Eccles Chair in Business Ethics
Presidential Professor
David S. Eccles College of Business, University of Utah
Three Publications on Related Topics

Smith, A.N., Brief, A.P. & Colella A., Bias and its causes in and around
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DISCRIMINATION (J. Dovidio, V. Esses, P.S. Glick & M. Hewstone
eds., 2010).

DIVERSITY AT WORK (A.P. Brief eds., 2008).
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Director, Center for Public Policy and Administration, Univ. of
Massachusetts Amherst
Professor, Dept. of Economics, Univ. of Massachusetts Amherst
Research Director, Williams Institute, UCLA School of Law
Three Publications on Related Subjects
Lee Badgett, Brad Sears, Holning Lau, and Deborah Ho., Bias in the
Workplace: Consistent Evidence of Sexual Orientation and Gender
Identity Discrimination 1998-2008, 84.2 CHICAGO-KENT LAW
REVIEW. n.p. - (2009).

Lee Badgett and Nancy Folbre. Job Gendering: Occupational Choice and
the Marriage Market. 42.2 INDUSTRIAL RELATIONS. 270-98 -(2003).

The Wage Effects of Sexual Orientation Discrimination. 48.4 INDUSTRIAL
AND LABOR RELATIONS REVIEW, 726-39 - (1995).
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Associate Professor and Chair

State University of New York at New Paltz
Department of Black Studies
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Three Publications on Related Topics

Major G. Coleman, Job Skill and Black Male Wage Discrimination. 84
SOCIAL SCIENCE QUARTERLY 892-906 (Dec. 2003).

Major G. Coleman, Racial Discrimination in the Workplace: Does Market
Structure Make a Difference, 43 INDUSTRIAL RELATIONS 660-89
(Jul. 2004).
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Law, INTERNATIONAL JOURNAL OF DISCRIMINATION AND THE
LAW (Mar. 2012).
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Vice Dean for Faculty and Research
Professor, Department of Management and Global Business, Rutgers
Business School—Newark and New Brunswick, Rutgers University
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NANCY DITOMASO, THE AMERICAN NON-DILEMMA: RACIAL INEQUALITY
WITHOUT RACISM (2013).

Nancy DiTomaso, Corinne Post, D. Randall Smith, George F. Farris & Rene
Cordero, Effects of Structural Position on Allocation and Evaluation
Decisions for Scientists and Engineers, 52 ADMINISTRATIVE
SCIENCE QUARTERLY 175-207 (Jun. 2007).
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Barbara Bush Regents Professor of Liberal Arts
Department of Sociology & Population Research Center
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ANTHONY G. GREENWALD, PH.D.
Affiliations

Professor of Psychology

Department of Psychology

University of Washington

Three publications on related topics

A.G. Greenwald, Consequences of prejudice against the null hypothesis, 82
PSYCHOLOGICAL BULLETIN 1-20 (1975).

A.G. Greenwald, R. Gonzalez, D.G. Guthrie & R.J. Harris, Effect sizes and
p-values: What should be reported and what should be replicated? 33
PSYCHOPHYSIOLOGY 175-183 (1996).

A.G. Greenwald, There is nothing so theoretical as a good method, 7
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Department of Economics
West Virginia University
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Clifford Hawley, A Time Series Pitfall in the Statistical Analysis of
Employment Discrimination, 14 JOURNAL OF FORENSIC
ECONOMICS 193-202 (2001).

Clifford Hawley, Methodological Issues When Using Simple Models to
Investigate Employment Discrimination, 6 JOURNAL OF FORENSIC
ECONOMICS 23-32 (1992).

Clifford Hawley & Maureen O’Brien, The Labor Force Participation
Behavior of Married Women Under Constraints on Borrowing, 21
JOURNAL OF HUMAN RESOURCES 267-278 (1986).

ELIZABETH HIRSH, PH.D.
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Associate Professor of Sociology
Canada Research Chair in Inequality and Law
University of British Columbia
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Elizabeth C. Hirsh & Christopher J. Lyons, Perceiving Discrimination on
the Job: Legal Consciousness, Workplace Context, and the
Construction of Race Discrimination, 44.2 LAW AND SOCIETY
REVIEW, 269-298 — (2010).

Elizabeth C. Hirsh, The Strength of Weak Enforcement: The Impact of
Discrimination Charges on Sex and Race Segregation in the
Workplace, 74.2 AMERICAN SOCIOLOGICAL REVIEW, 245-71 —
(2009).

Elizabeth C. Hirsh and Sabino Kornrich, The Context of Discrimination:
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Discrimination Charges, 113.5 AMERICAN JOURNAL OF
SOCIOLOGY,1394-1432 — (2008).

HARRY J. HOLZER, PH.D.
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Professor of Public Policy
Georgetown University

Three Publications on Related Topics

HARRY J. HOLZER, WHAT EMPLOYERS WANT: JOB PROSPECTS FOR LESS-
EDUCATED WORKERS (n.d.).

Harry J. Holzer & K. Ihlanfeldt, Customer Discrimination and Employment
Outcomes for Minority Workers, 108.3 THE QUARTERLY JOURNAL
OF ECONOMICS 835-68 (n.d.).

Harry J. Holzer, Assessing Affirmative Action, 38.3 JOURNAL OF
ECONOMIC LITERATURE 483-568 (n.d.).

MARK R. KILLINGSWORTH, PH. D.
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Professor of Economics

Department of Economics, Rutgers University

Member, National Academy of Science Committee on Employment
Discrimination Data
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Mark R. Killingsworth, Comparable Worth and Pay Equity: Recent
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Mark R. Killingsworth, Heterogeneous Preferences, Compensating Wage
Differentials and Comparable Worth, 102 QUARTERLY JOURNAL OF
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