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Global climate change is one of the most serious challenges humans currently face. The US courts
have been called upon to adjudicate disputes concerning the proper way to confront this challenge.
Most recently, the US Supreme Court faced one such dispute inMassachusettsv. E.P.A.Faced with
a question of what to do, and the legal mandate of a federal agency, with a question of natural
background rates of warming, the Court decided the issue upon narrow constitutional grounds. In
so doing, the authors contend that the Court sidestepped a significant issue of how the US Courts
understand and handle important questions of statistical evidence. Repeatedly, disputes are brought
to court that are questions to be resolved by determining nothing more that the difference between
a base rate and another rate. Yet, the authors’ research has shown this simple principle is addressed
rarely, and sometimes not appropriately. The authors call for more education in math and statistics
for the legal profession.
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1. Introduction

Lawyers can do math and science, but they do not believe that they can.1 Many great legal questions
involving math and science get superficial or inappropriate treatment as a result. The discontinuity
between the commonly applied legal approach and a sound scientific approach became more evident
in Massachusettsv. EPA.2 The case arose when environmentally conscious policies met administra-
tive roadblocks, moving the battle to mitigate global warming from the administrative policy front
to the judicial front. The role of the judicial arena in the global warming debate could have been
redefined in arguably one of the most important cases before the Supreme Court in quite some time.

† Aaron Taggart is a recent graduate of The George Washington University Law School, who will soon be practicing
intellectual property litigation at Kirkland & Ellis LLP. Before law school, he was a mechanical engineer for Motorola, where
he designed cell phone components and production processes.

‡ Corresponding author. Email: wayneblackmonmd jd@yahoo.com. Wayne Blackmon is a Professorial Lecturer at the
George Washington University Law School where he teaches courses on scientific evidence and law and psychiatry. He is a
practicing psychiatrist and also a member of the Maryland bar and practicing lawyer who has been partner on major complex
litigations in the area of technical expertise in scientific methods controversy and mental health law.

1 ‘Judges and lawyers, in general, are not known for expertise in science and mathematics ... We can confidently conclude,
however, that science has become, and will forever be, a tool upon which the law must sometimes rely to do justice.’ The first
and last sentences of theprefaceto Davd L. Faigman et al.,Science in the Law: Standards, Statistics and Research Issues
(2002).

2 Massachusettsv. EPA, 127 S. Ct. 1438 (2007).
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276 A. TAGGART AND W. BLACKMON

The decision was addressed procedurally as a standing case, but just below the surface was a sta-
tistical issue that courts often face and just as often struggle to comprehend. Facing the Court was
the question ‘what causes global warming?’ This daunting question implicates a subtle scientific
issue: background rates.3 Here was the opportunity for the Court to weigh in on the proven causes
of global warming and thus ensure that policy-based initiatives are grounded in sound scientific un-
derstanding. And beyond the subject of global warming was the opportunity to address the critically
important issue of background rates that vexes courts in all areas of the law. We attempt to provide
a brief overview of this significant problem and propose a solution that has not been discussed by
other commentators.4

The petitioner states sued to force the EPA to regulate certain emissions from automobiles. To
succeed, they had to prove that man-made pollution in the United States caused the global warming
that raised sea levels and in turn reduced their shorelines. Of course, they had to demonstrate standing
to bring suit.5 They could have satisfied standing if they could prove harm. To accomplish this, the
petitioners had to differentiate the global warming resulting from man-made pollution in the United
States from global warming resulting from pollution worldwide and global warming resulting from
natural effects. While this is a familiar problem for scientists, courts are uncomfortable addressing
such complicated scientific problems, presumably because they lack the appropriate expertise. Fur-
thermore, the true cause of global warming has been a topic of much debate even within the scientific
community. So it is not surprising that the justices appeared frustrated at oral arguments. Science and
scientific method frequently pose frustrating questions to the courts and legal profession, not due to
a lack of ability on the part of the legal profession, but a lack of information and training.

These justices are certainly not the first to face the frustration of background rate evidence. A
sampling of the existing case law reveals frustration due to an inadequate understanding of back-
ground rates and its related concepts. These shortcomings span a wide array of legal topics, yet the
legal community has been apparently oblivious to the common problem arising in a variety of cases.
The ability to use statistical base rates is necessary for a competent argument and ruling in a vast
number of cases, yet the problem is seemingly addressed without cognizance of the frequency with
which the challenge arises. Instead, lawyers and judges have approached background rate evidence
in the narrow context of the specific area of law at hand or the specific facts of each case. This nar-
row view, which requires courts to repeatedly address the same problems that previous courts should
have cleared up, resulted in the frustration and hesitation evident inMassachusettsv. EPA. And in-
stead of using that case to unify precedent addressing background rate considerations, the court in
Massachusettsv. EPAdeferred the problem for another day, ensuring that the inadequate treatment
of background rate evidence will continue.

3 The term ‘base rate’ is sometimes used by commentators and courts. For example, Jonathan J. Koehler,When Do courts
Think Base Rate Statistics Are Relevant?, 42 JURIMETRICS 373 (2002). The term ‘background rate’ is often used inter-
changeably. For example,Kelleyv. American Heyer-Schulte Corp., 957 F. Supp. 873 (W.D. Tex. 1997). For the purposes of
this article, the terms are identical, although background rate is used predominantly here.

4 There is already extensive commentary on the issues of standing, federalism and carbon dioxide as a regulatable air
pollutant, so we ignore those issues in this paper.

5 ‘The “irreducible constitutional minimum of standing contains three elements”: (1) injury-in-fact, (2) causation, and (3)
redressability.’Sierra Clubv. EPA, 292 F.3d 895, 898 (D.C. Cir. 2002) (quoting Lujanv. Defenders of Wildlife, 504 U.S. 555,
560 (1992)). To challenge the EPA’s failure to regulate an agency action, the petitioner states had to establish standing by
proving that they were ‘persons adversely affected or aggrieved by an agency action within the meaning of a relevant statute’
and that the relevant statute did not preclude judicial review. 2 AM. JUR. 2D Administrative Law§ 421 (2007).
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BACKGROUND RATES AND THE COURTS 277

2. Massachusettsv. EPA

2.1 The petition to regulate

The dispute inMassachusettsv. EPA arose when a group of private organizations petitioned the
EPA to regulate greenhouse emissions from cars.6 The petition alleged that man-made greenhouse
gas emissions from vehicles in the United States were accelerating the climate change and thus
adversely affecting the general public’s health.7

The EPA denied the rule-making petition on several grounds.8 First, the EPA denied having the
statutory authority to address climate change through mandatory regulations, despite two EPA Gen-
eral Counsel opinions to the contrary, and further denied having specific authority to regulate carbon
dioxide emissions from motor vehicles.9 The EPA provided additional policy-based reasoning for its
denial: even if it did have authority to regulate vehicular greenhouse gas emission, the EPA claimed
it would be unwise to do so at that time. Any vehicle emissions regulation would conflict with other
executive branch policies regarding emissions and global warming. The thrust of the EPA’s policy
reasoning was that both the legislative and the executive branches had addressed global warming,
and the sum of these actions indicated Congressional and Presidential intent to wait for more in-
formation before taking action.10 Essentially, the EPA based its refusal on the scientific uncertainty
surrounding global warming.

2.2 Appeal to the Court of Appeals for the District of Columbia

Various states and local governments joined the private organizations and sought review of the EPA’s
refusal in the Court of Appeals for the District of Columbia. Here, the background rate implications
began to develop more fully in the parties’ arguments. To satisfy standing, the petitioners relied on
affidavits from their experts enumerating various injuries stemming from global warming.11 They
further claimed that their injuries were redressable because the regulation they sought would ‘reduce
and delay further injuries from climate change’.12 According to the petitioners, it was irrelevant
that there were other worldwide sources of greenhouse gas emissions because the Clean Air Act
(CAA)13 required regulation of emissions that “‘cause orcontribute to,” harmful air pollution’.14

The petitioners further argued that ‘the magnitude or importance of the relevant “share” in the effect’
was irrelevant15 because ‘reductions from the U.S. vehicle fleet alone would have . . . a “meaningful
impact”’ on global warming.16 Whether the reduced emissions resulting from regulating vehicles in
the United States would be ‘meaningful’ enough to redress the petitioners’ injuries, given the other

6 See Control of emissions from new and in-use highway vehicles and engines, 66 Fed. Reg. 7486 (Jan. 23, 2001) (notice
and request for comment).

7 Ibid. at 7486–7487.
8 Control of emissions from new highway vehicles and engines, 68 Fed. Reg. 52922 (Sept. 8, 2003).
9 Ibid. at 52925.

10 Ibid.
11 Final Brief for the Petitioners at 2–3,Massachusettsv. EPA, 415 F.3d 50 (D.C. Cir. 2005) (Nos. 03-1361 to 03-1368).
12 Ibid. at 4.
13 42 U.S.C. § 7521(a)(1) (2000).
14 Final Brief for the Petitioners at 57,Massachusettsv. EPA, 415 F.3d 50 (D.C. Cir. 2005) (Nos. 03-1361 to 03-1368).
15 Ibid.
16 Final Reply Brief for the Petitioners at 2,Massachusettsv. EPA, 415 F.3d 50 (D.C. Cir. 2005) (Nos. 03-1361 to 03-1368).
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278 A. TAGGART AND W. BLACKMON

sources of greenhouse gas emissions worldwide, would be a point of contention through the entire
appeals process.17

The EPA responded that the petitioner states did not satisfy standing because they did not meet
causation or redressability: their harm did not stem from the denied rule-making petition and their
claimed injuries could only be redressed by uniform regulation across the world.18 Referring to the
reductions in the United States as ‘marginal’, the EPA denied that the requested regulation would
have any effect on the petitioners’ injuries.19,20

A fractured appellate panel ultimately ruled in favour of the respondent EPA. Not surprisingly,
none of the judges squarely addressed the question of how reduced emissions in the United States
would affect global warming. Writing for the court, Judge Randolph concluded, without definitively
resolving the standing question, that the EPA properly exercised its discretion in refusing to regu-
late.21 Judge Sentelle would have dismissed the petition for lack of standing, finding the petitioners’
injury to be of the general nature rather than particular to the petitioners.22 However, he ultimately
joined Judge Randolph in ruling for the EPA.23 Judge Tatel dissented, finding standing satisfied by
Massachusetts’s claimed loss of coastal land, and that the EPA ignored the statutory standard in re-
fusing to regulate greenhouse gas emissions.24 Judge Tatel agreed with the petitioners that the CAA
required the EPA to regulate any emissions that ‘contribute to’ air pollution, so the relative impact on
global warming from vehicle emissions in the United States was irrelevant.25 Each of the judges de-
cided the case without addressing what became the focus of the arguments in the subsequent appeal
to the Supreme Court: how U.S. vehicle emissions affect global warming in light of the multitude of
other contributing factors worldwide.

2.3 Appeal to the Supreme Court

The Supreme Court granted certiorari, persuaded by ‘the unusual importance of the underlying is-
sue’.26 The petitioner states again invoked their expert declarations on the effects of global warming
to demonstrate standing.27 They argued that the vehicle emissions they sought to regulate would in-
crease their injury, and therefore reducing those emissions would redress their harm.28 In their view,
the amount of the reduction was irrelevant: any reduction would redress their injury.29

17 On the merits, the petitioners argued that the CAA required the EPA to regulate greenhouse gases because they were
‘pollutants’ from motor vehicles that endangered or were reasonably anticipated to endanger the public health. Final Brief for
the Petitioners at 14,Massachusettsv. EPA, 433 F.3d 66 (D.C. Cir. 2005) (Nos. 03-1361 to 03-1368).

18 Brief of Respondent at 16–17,Massachusettsv. EPA, 415 F.3d 50 (D.C. Cir. 2005) (Nos. 03-1361 to 03-1368).
19 Ibid.
20 On the merits, the EPA maintained its refusal on the grounds that it had no authority to regulate and that even if it did

have the authority policy considerations weigh against regulating at this time. Ibid. at 13–15.
21 Massachusettsv. EPA, 415 F.3d 50, 53–58 (D.C. Cir. 2005).
22 Ibid. at 59–60.
23 Ibid. at 61.
24 Ibid. at 61–82.
25 Ibid. at 80–81.
26 Massachusettsv. EPA, 127 S. Ct. 1438, 1447 (2007).
27 Reply Brief of Petitioners at 9,Massachusettsv. EPA, 127 S. Ct. 1438 (2007) (No. 05-1120).
28 Ibid. at 10
29 The petitioners maintained their position on the merits that the EPA should regulate greenhouse gas emissions from

motor vehicles in the United States and had the authority to do so. Ibid. at 8–11.
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BACKGROUND RATES AND THE COURTS 279

The EPA again denied that the petitioners had standing, claiming that they failed to trace their
injury to vehicle emissions in the United States, as opposed to other sources worldwide.30 Instead of
denying that greenhouse gas emissions from U.S. vehicles caused global warming, the EPA instead
claimed that among the many contributors across the globe, those emissions contributed insubstan-
tially to the overall global climate change.31 It argued that this contribution was so insignificant that
their failure to regulate could not be said to have caused the injury claimed. They further argued
that petitioners failed to satisfy redressability because they had not alleged that regulation would
‘meaningfully’ redress their harm.32,33

The Court’s efforts to narrow the issue were apparent at oral arguments, and the Justices’ ques-
tions reflected their reluctance to assess causation in this case. Petitioners admitted that green-
house gas emissions from vehicles in the United States accounted for only 6% of greenhouse gas
emissions worldwide.34 However, they argued that, given the scale of the problem, reducing the 6%
contribution would result in tangible results in the environment.35 But the Court was understandably
concerned about the limits for finding causation where one cause is claimed among many possible
causes. The problem is at the extremes: whether causation can be established when a factor has
any measurable contribution to the claimed harm.36 For instance, can one contributor ‘cause’ an
outcome when there are 99 other factors equally contributing to that outcome? Can a contributing
factor that accounts for a mere 1% of all contributors be a causing factor? The petitioners argued
it can.

Justice Breyer recognized that the Court was not facing this issue for the first time. He referenced
the extensive Agent Orange toxic tort litigation,37 in which exposure did not guarantee the claimed
harm but had been scientifically proven to contribute to it.38 And the heart of the problem in those
cases was the same as inMassachusettsv. EPA: background rates. In the Agent Orange litigation, the
background rate was the incidence of cancer and other ailments resulting from environmental factors
other than Agent Orange. InMassachusettsv. EPA, the background rate was the climate change
resulting from all factors other than vehicle emissions in the United States, both man made and
naturally occurring. The Justices were faced with differentiating the global warming rate resulting
from vehicular emissions from the background global warming rate resulting from all other possible
factors. To address causation, they had to determine what, if any, increase in global temperatures
could be attributed solely to vehicle emissions in the United States.

Research scientists are familiar with this type of problem. To determine whether results can be
attributed to one cause among many, a scientist would isolate that cause in a controlled environment
while eliminating all other possible causes. He would vary vehicular emissions in an environment

30 Brief for the Federal Respondent at 12, 127 S. Ct. 1438 (2007) (No. 05-1120).
31 Ibid. at 13.
32 Ibid. at 14.
33 On the merits, the EPA declined to address its authority to regulate in this instance and maintained that it had the

discretion to defer regulation until existing scientific uncertainty was resolved. Ibid. at 16–25.
34 Transcript of Oral Argument at 5,Massachusettsv. EPA, 127 S. Ct. 1438 (No. 05-1120).
35 Ibid. at 12 (‘[W]hile reducing U.S. emissions will not eliminate all the harms we face, it can reduce the harm that these

emissions are causing.’).
36 Chief Justice Roberts asked petitioners if their argument would be the same if vehicle emissions in the United States

contributed to 1% of all greenhouse gas emissions worldwide. Ibid. at 10. Roberts later asked counsel for respondents ‘What’s
enough? . . . 15 percent?’ Ibid. at 31.

37 Ibid. at 31–32.
38 See In re Agent Orange Product Liability Litigation, 506 F. Supp. 762 (E.D.N.Y. 1980) and subsequent appeals.
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280 A. TAGGART AND W. BLACKMON

where all other possible causes of global warming were held constant, or controlled, ensuring that
these other possible factors were not actually causing the observed increase in temperatures. Then
the resulting global warming would be measured and the relationship between the varying cause
and the varying outcome determined.

Of course, no such laboratory experiment could replicate the phenomena of global warming.
And that was the source of the Court’s hesitation in assessing standing: neither party even at-
tempted to quantify how reduced vehicle emissions in the United States would affect global warm-
ing, or more importantly, the specific injuries alleged. The petitioners broadly claimed it would
reduce or delay their injury, and the EPA responded in a similarly unsupported manner, arguing
that such a small reduction would not result in changes meaningful enough to consider the injuries
redressed.

The Court’s subsequent narrow ruling was likely due in part to the parties’ failure to illumi-
nate the issues. While the causation question is daunting enough in light of the many possible
causes of global warming, or confounding variables, the question before the Court was unnecessarily
complicated by the EPA’s arguments. Deciding whether the United States-based emissions caused
global warming was understandably perplexing because the EPA never argued that those emissions
did not cause it. Instead, they argued that it caused an insignificant portion of their injury. If the
EPA had addressed the question directly with statistical analysis to support their position, they might
have projected what effect the reduced emissions would have on the petitioners’ injuries or at least
have tried to demonstrate that the interplay between U.S. vehicle emissions and other variables con-
tributing to global warming was unpredictable. The EPA made no such claims and only relied on
unfounded arguments. Instead of confronting the problem at hand, the EPA seemed to talk past the
issue by making other, somewhat tangential, arguments.

The Court ultimately held that the petitioners did have standing to challenge the refusal to reg-
ulate greenhouse gas emissions from U.S. vehicles, but without deciding the most vexing aspect of
the causation issue. Nowhere did the Court try to analyse U.S. vehicle emissions’ contribution to
the petitioners’ injury. Instead, the Court found standing because the petitioners claimed that the
emissions contributed to their harm and the EPA did not refute that claim.39 In the unique context
of challenging a denied petition for agency rule making, the Court apparently found that any contri-
bution to the claimed harm was sufficient absent a determination by the EPA that the public was not
endangered. Leaving the real causation issue for another day, how legally to prove causation from
one contributing factor among many, the EPA is now free to refuse to regulate if it finds the public
is not endangered because greenhouse gases do not contribute to global climate change!

On the one hand, the Court’s narrow ruling was justified. The statistical concepts of background
rates and confounding variables bear on causation questions in general; where causation must be
proved, background rate considerations are likely implicated. That such a technical analysis may be
determinative in a broad range of litigation topics such as toxic torts, equal protection and environ-
mental regulation may have given the justices pause. But the reality is that outside the controlled
environment of a laboratory, there is rarely a singular cause. The employee may have been fired be-
cause he was incompetent or because he was African-American; the town population may be more
likely to get cancer due to genetic predispositions or because of the pollutants in the stream, and
global temperatures may be rising because of the combined emissions from countries worldwide
or because of vehicle emissions in the United States. Recognizing that the decision at hand could

39 Massachusettsv. EPA, 127 S. Ct. at 1457.
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BACKGROUND RATES AND THE COURTS 281

conceivably affect multitudes of cases in a wide variety of topics may have given the Justices pause
in Massachusettsv. EPA, but the opinion ensured that they will face the issue again another day.40

Undoubtedly, part of the problem is that courts are not comfortable dealing with these techni-
cal, scientific questions because they recognize their own limitations. An exchange between Justice
Scalia and the EPA at oral arguments was revealing in this regard. In discussing whether vehicle
emissions were pollutants under the statutory definition, Justice Scalia mistakenly referred to the
stratosphere as the ultimate destination for these emissions. After the EPA pointed out that the cor-
rect reference was to the troposphere, Scalia lightheartedly replied ‘That’s why I don’t want to have
to deal with global warming, to tell you the truth.’41 While judges undoubtedly cannot become ex-
perts in every area of science they face, the nature of the adversarial approach to litigation requires
the parties to become experts and enlighten the court so that it may make an informed decision.
While courts have generally issued limited, narrow rulings implicating background rates, they are
limited because parties rarely pose the issue in terms that would allow them to recognize the breadth
of law these statistical concepts span. A Westlaw search of all state and federal cases resulted in
a mere 55 cases containing the term ‘background rate’, while searches for the terms ‘confounding
variable’ or ‘confounding factor’ resulted in 132 cases. The limited instance in which these terms
occur at all is testament to litigants’ failure to pose background rate questions in a way that allows
courts to issue meaningful decisions that would shape future cases.

3. A background rate primer

Modern litigators are increasingly dependant on expert witnesses and the scientific evidence they
bring to the case. In many cases, experts present statistical evidence to support their conclusions,
often in the form of background rate comparisons. Background rates are used as baselines for com-
parison to the group that is claiming to be affected. By employing basic statistical principles, back-
ground rates are relevant in a wide array of legal claims and topics, including equal protection, toxic
torts and product liability.42

Background rates, when used properly, ensure that the statistics being used in a particular case
are both relevant43 and not unduly prejudicial.44 A common application is to use the characteristics
of an applicant pool as the context for evaluating the characteristics of the resulting selection from
that pool. For example, raw statistics that demonstrate that only 5% of the selected group has some
allegedly disfavoured or targeted or protected characteristic (race, sex, age, etc.) may appear to in-
dicate disfavoured treatment for those applicants with that trait. But, of course, that measurement
by itself is not indicative of improper treatment without a comparison to the total applicant pool. If

40 Indeed, the issue has already been raised again where California has filed intent to file suit against the EPA for deny-
ing it the right to regulate ship, aircraft and industrial emissions at the state level. See http://ag.ca.gov/cms attachments/
press/pdfs/n1594final 180 day notice.pdf (accessed 30 August 2008).

41 Transcript of Oral Argument at 23,Massachusettsv. EPA, 127 S. Ct. 1438 (No. 05-1120).
42 As a concept foundational to almost any statistical consideration, background rates are relevant in more fields than just

law. See, e.g. Joseph L. Gastwirth,The Statistical Precision of Medical Screening Procedures: Application to Polygraph
and AIDS Antibodies Test Data, 2 STATISTICAL SCIENCE 213 (1987) (concluding that the actual rate of incidence in the
population, or background rate, affected the accuracy of screening procedures).

43 See FEDERAL RULES OF EVIDENCE 702 (requiring evidence to assist the trier of fact to understand the evidence or
determine a fact at issue).

44 See FEDERAL RULES OF EVIDENCE 403 (allowing exclusion of evidence if its probative value is substantially out-
weighed by the danger of unfair prejudice, confusion of the issues or misleading the jury).
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282 A. TAGGART AND W. BLACKMON

only 1% of the applicant pool has the characteristic, then the data would tend to show that to the con-
trary that group is treatedmorefavourably than the applicants who do not have that characteristic.
In other words, a raw percentage without a comparison or control group rate of qualified individuals
is meaningless.

The preceding example demonstrates the primary use of background rates: comparing some
measurement from a control group to the same measurement in a test group and using the difference
in those measurements to infer some element of the claim. The test group experiences some variable
that the control group does not, and if there is a difference between the two groups, the difference
can be attributed to that variable. Statistical evidence can thus legally prove that the variable caused
the difference in the measurements when other modes of proof are impractical.

The fact that these statistical comparisons invite only theinferenceof the element sought is
paramount. Statistical data can only demonstrate the likelihood45 that the difference was or was not
due to chance alone. A properly conducted comparison to a background rate would show that the
difference between the control group and the test group was unlikely to be due to chance, but more
likely due to the extra variable imposed on the test group. This might be, for instance, the extra pro-
tection afforded individuals. These variables should be identified and accounted for. Returning to the
selection pool example, the background rate is the percentage of potential applicants demonstrating
the disfavoured characteristic, and the test group was exposed to the additional variable of selection.
A proper comparison would show that it was highly unlikely that the difference in the composition
of the applicant pool and the selected group was due to chance alone, but was much more likely
due to the selection process. The comparison can thereby prove that, for legal purposes, the selection
process was biased. In the legal context, proving this likelihood is enough. While the comparison can
only reveal the likelihood of that sought to be proved, our courts never require proof to an absolute
certainty, and accordingly such statistical comparisons are critical in a wide variety of cases.

No consideration of background rates is complete without a concurrent analysis for confounding
variables. Confounding variables are those that, when unaccounted for, skew the resulting data so
that they appear to be affected by some other variable. For example, toxic tort cases require the
comparison of the population that was exposed to the toxin to a control population that has not
been exposed. The two populations may reveal no difference in the incidence of injury. But that
comparison is incomplete, and indeed may be misleading, if a large portion of the control population
was exposed to some other factor that caused a similar injury, while the test population was not. The
confounding variable in that case is whatever the control population was exposed to that is absent
in the test population.46 While that illustrates how confounding variables can skew data to show

45 For purposes of this paper, we will use the term ‘likelihood’ in its broadest, most common sense of simply how likely
something may be. Different fields use the same words with different meanings, and one source of confusion stems simply
from this. We use the term here in a sense that lawyers will find most comfortable as the topic of nomenclature and taxonomy
is really the subject of a separate paper. Lawyers tend to view ‘probably’ as simply more likely than not, whereas statisticians
see a more subtle and complex meaning. See, e.g.Ortegav. Kmart Corp, 36 P.3d 11 (Cal. 2001);Williams.v. Wraxall, 33 Ca.
App. 4th 120 (1995); but seeStinsonv. England,633 N.E.2d 532 (1994) for a comparatively more nuanced legal discussion
of ‘probabilities’ and ‘likelihood’. See alsoPeoplev. Ramirez, 155 P.3d 371 (Colo. 2007) where the court decided to abandon
the terms altogether in some legal circumstances.

46 Merely recognizing a confounding variable does not necessarily mean that the statistical results should be disregarded.
The reverse Cornfield inequality can be used to calculate the rate at which the confounding variable must have occurred in
order to have masked the correlation. In other words, it can be used to estimate the likelihood that a confounding variable
caused the improper conclusion that there is no correlation between the test variable and the observed result. See Binbing Yu
and Joseph Gastwirth,The use of the ‘reverse Cornfield inequality’ to assess the sensitivity of a non-significant association
to an omitted variable, 22 STATISTICS IN MEDICINE 3383 (2003).

D
ow

nloaded from
 https://academ

ic.oup.com
/lpr/article/7/4/275/985547 by guest on 24 M

ay 2023



BACKGROUND RATES AND THE COURTS 283

that there is no disparity between the populations, confounding variables may also skew the data to
indicate that a disparity does exist when it really does not.47 When used correctly, the background
rate normalizes the data to account for variations existing in the larger population as a result of
variables other than that which is intended to be measured.

Although the use of background rates just described appears common enough, the frequency that
the courts are called upon to consider background rates is severely underestimated. Given the broad
range of topics that implicate such considerations, one would expect the case law addressing these
concerns to be well developed by this time. But a narrow focus on the application of background
rates and confounding variables to the facts at hand and type of claim at hand has minimized the
precedential value of existing case law. Courts addressing concerns grounded in well-trodden statis-
tical concepts have failed to recognize the common thread throughout an immense body of law over
a century old and spanning an immense breadth of topics. It is this topic-specific and fact-specific
approach that has borne the state of the law today, where courts address these concepts anew, repeat-
ing the mistakes of prior decisions. In light of this unfocused approach,Massachusettsv. EPApro-
vided an opportunity to solidify the precedent addressing background rates. Hopefully that foothold
will be set if the issue returns to the Supreme Court.

4. Summary of representative cases

The body of law that implicates background rate evidence includes employment discrimination, toxic
tort claims and survival actions following the death of a prison inmate.48 Looking at these categories
of cases, the common thread of background rate concepts is apparent, though very few cases make it
explicit. Contributing to the problem is that many lawyers and judges are aware of their shortcomings
as statisticians and are more comfortable deferring to expert conclusions than critically evaluating
experts’ methods.49 But as statistical evidence has become more common, especially in toxic tort
cases, lawyers and judges must be increasingly proficient in dealing with statistics.

Statistical proficiency is of little value, however, if the statistical concepts underlying a claim
are overlooked. In several employment discrimination cases, the Supreme Court has corrected lower
courts’ errors in handling background rates, but without ever invoking the statistical language or
revealing the underlying background rate concepts. By only dealing with the singular problem at
hand instead of framing the solution in terms of background rates generally, these mistakes have been
repeated in lower courts handling factually different but conceptually similar problems. In parallel,
toxic tort cases have explicitly invoked the language of statistics, and judges have repeatedly shown
adeptness in analysing statistical significance and other basic statistical concepts. Despite this basic

47 The Cornfield inequality can be used to estimate the likelihood that a confounding variable caused the improper conclu-
sion that there is a correlation between the test variable and the observed result. See Jerome Cornfield et al.,Smoking and
Lung Cancer, 22 JOURNAL OF NATIONAL CANCER INSTITUTE 173 (1959).

48 Background rates are implicated in a wider array of cases, but the analysis of the existing case law here will be limited
to these three areas.

49 Some commentators have questioned whether judges can accurately critique scientific conclusions. See Sophia Gatowski
et al.,Asking the Gatekeeper: A National Survey of Judges on Judging Expert Evidence in a Post-Daubert World, 25 LAW AND

HUMAN BEHAVIOR 433, 442 (2001) (48% of state court judges surveyed said they were not prepared to deal with scientific
evidence in their courts); Margaret B. Kovera & Bradley D. McAuliff,The Effects of Peer Review and Evidence Quality on
Judge Evaluations of Psychological Science: Are Judges Effective Gatekeepers?, 85 JOURNAL OF APPLIED PSYCHOLOGY

574, 579–80 (2000) (83% of Florida judges were unable to differentiate valid from invalid scientific propositions presented
to them). Whether judges are capable of acting as gatekeepers for scientific evidence is beyond the scope of this article.
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statistical knowledge, the foundational understanding of background rates and how they bear on
causation seems to be lacking. And this explicitly statistical approach has been limited to toxic torts,
where epidemiological evidence requires the knowledge of statistical terms and concepts.50 The fact-
specific approach in employment discrimination cases and the topic-specific approach in toxic tort
cases resulted in the slow development of the use of background rate evidence in a new context more
recently. Because background rate implications have been so narrowly drawn, the Seventh Circuit
seemingly approached the subject for the first time in recent survival actions, although an immense
body of case law already existed as a foundation. The Seventh Circuit decisions appear to start from
scratch only because prior cases have not enunciated the foundational concepts necessary to utilize
background rates in new areas of the law.

4.1 Adequate understanding of the concepts

A look at two early cases addressing background rates reveals the hesitation with which judges
and lawyers have approached the topic.Massachusettsv. EPA was not the first case to implicate
background rates and confounding variables in the context of a challenge to an EPA decision. Judge
Skelly Wright addressed the same concerns when petroleum refiners and others challenged the EPA’s
decision to regulate lead gasoline additives inEthyl Corp.v. EPA.51 Opening the opinion with lan-
guage eerily applicable to theMassachusettsv. EPA decision, Judge Wright noted that the EPA
was ‘charged with evaluating the effects of unprecedented environmental modifications, often made
on a massive scale. Necessarily, they must deal with predictions and uncertainty, with developing
evidence, with conflicting evidence, and, sometimes, with little or no evidence at all.’52 While seem-
ingly recognizing the difficulties the judges faced, the opinion fell short in guiding future approaches
to similar cases.

The question inEthyl Corp.v. EPAwas whether automobile emissions resulting from gasoline
with lead additives were dangerous to the public health.53 There was apparently no question that
increased levels of lead in the body was harmful, but the source of the increase was the question at
hand.54 At the outset the court noted the confounding variables, though without labelling them as
such.55 While lead in the air from emissions could cause increased lead concentrations in the public,
lead-based paint and lead in food could also cause that change.56 The court relied on a massive
record of evidence in upholding EPA’s decision to regulate.

Among the studies relied upon was an epidemiological study analysing the relationship between
lead concentrations in the body and proximity to busy roads. In assessing that evidence, the court
noted ‘[w]hile, as with an epidemiological work, there are uncontrolled, and possibly confounding,
variables, there are far fewer here than in any of the studies cited above, andthe dramatic posi-
tive results suggest their effect was minimal.’57 That assessment recognized the problem at hand

50 Cf. supra n. 3, 385–88 (noting that courts are more likely to find base rate statistics relevant when there is a clear
statistical structure).

51 Ethyl Corp.v. EPA, 541 F.2d 1 (D.D.C. 1976) (en banc).
52 Ibid. at 6.
53 Ibid. at 7.
54 Ibid. at 8–9.
55 Ibid. at 9 (‘The multiple sources of human exposure to lead explain in part why it has been difficult to pinpoint automobile

lead emissions as a danger to public health.’).
56 Ibid. at 8–9.
57 Ibid. at 60 (emphasis added).
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implicated background rates and confounding variables while simultaneously ensuring that they
would not be handled appropriately.

Those comments reflected the court’s lack of sophistication in handling statistical evidence. The
purpose of identifying and controlling confounding variables is to ensure that the variable you are
testing is actually causing the result you are observing. A strong correlation between the variable
being tested and the results does not necessarily indicate causation, despite Judge Wright’s com-
ments to the contrary. In fact, when an especially strong correlation exists and that correlation is not
intuitive, i.e. the results defy what experience indicates they should be, it may be more likely that a
variable other than the one being tested is contributing to the results. A strong correlation without a
more detailed analysis of potentially confounding variables merely indicates thatsomethingin the
system is causing that result, but gives little indication what it is.58

Judge Wright’s comments essentially ignore the importance of confounding variables altogether.
A simple example illustrates the fault in his reasoning: suppose a new teaching method is being
implemented and the subjects are being tested to evaluate its effectiveness. A dramatic increase
in the subjects’ test scores may indicate that the method is effective, but also may be misleading.
The unaccounted for possibilities, the subjects figured out a way to cheat, the test administration or
difficulty is inconsistent, the subjects have become better at taking the test after repeated attempts,
etc., are just as likely to be causing the improved results as the teaching method.

Suleskyv. United States59 likewise reveals an inadequate assessment of background rates. In
Sulesky, two studies reported two different rates for the incidence of Guillian–Barre syndrome (GBS)
in the general population, one reporting a rate of 0.095 and the other claiming 0.22.60 Rather than
attempting to reconcile the two rates, or enquire into the method for determining the rate in each
study, the court simply took the disconnect to ‘demonstrate[] that the actual background rate for
GBS has not yet been established, notwithstanding the very objective and scientific efforts of the
epidemiologists which the Court has no intention of deprecating when it makes this finding.’61 This
is a pre-Daubertcase, of course. Here, the court clearly defers to the experts, failing to enquire as to
the propriety of their methods asDaubertv. Merrell Dow Pharmaceuticalslater required.62

The court was most likely unable to evaluate the two different rates because the parties failed to
present enough information to facilitate a meaningful evaluation. Minimally, the court should have
enquired if either study attempted to control for confounding variables. Additionally, the court had
two rates, each of which it believed was the result of sufficiently ‘scientific’ efforts, yet no attempt
was made to reconcile the two numbers. Other statistical measures, such as confidence intervals,
could have been used to determine how different the results from the two studies really were. The
total failure to differentiate the studies shows the parties’ failure to enlighten the court as to how it
should evaluate these two rates.

58 Showing a correlation between the claimed variable and the result is undoubtedlysomeevidence of causation. But
whether that evidence, without a more refined understanding of other potential variables, satisfies the proponent’s burden will
vary from case to case. In some cases, it may be appropriate to require the party challenging the statistical results as unsound to
prove the mathematical likelihood that a confounding variable actually caused the result. See, e.g. Allen v. Seidman, 881 F.2d
375 (7th Cir. 1989) (finding unpersuasive the argument that other variables could have caused the result, when no regression
analysis was provided to support the claim).

59 Suleskyv. United States, 545 F. Supp. 426 (S.D. W. Va. 1982).
60 Ibid. at 430.
61 Ibid.
62 Daubertv. Merrell Dow Pharmaceuticals., 509 U.S. 579, 597 (1993) (requiring ‘an expert’s testimony [to] rest[] on a

reliable foundation’).
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The consequences are quite severe: the court concluded that none of the epidemiological ev-
idence may be used to prove causation, thereby depriving the plaintiffs of what may have been
critical evidence. If valid, this approach would enable every defendant to defeat a claim simply by
presenting an expert with opinions that contradicted the opposing expert’s. Although the plaintiff
ultimately prevailed here, such uncritical evaluation of background rates could be devastating to
parties in entire classes of cases, such as toxic torts and equal protection claims.

According to the requirements set forth inDaubert and its progeny sinceSulesky, the court
should have inquired more skeptically into the methods used to calculate the background rates. While
the court inEthyl Corp.v. EPAat least recognized the difficulties statistical evidence of populations
presented, theSuleskycourt apparently failed even to recognize the concerns that sort of statistical
evidence should raise. As courts have become more accustomed to evaluating statistical evidence,
courts have evaluated evidence like that presented inSuleskywith increasing sophistication in areas
such as toxic torts,63 where the applicability of background concepts is obvious, but they have failed
to apply that knowledge in other areas of the law.

4.2 Courts address background rates in the context of employment discrimination

Background rate issues inevitably arise in employment discrimination cases. While many courts
have tackled the problems background rates can present implicitly, few courts have recognized the
basic statistical considerations underlying their analysis. Consequently, the opportunity these cases
present for guidance in areas other than equal protection has been overlooked. While some cases
have been resolved consistently with the correct statistical approach, the conclusion is most often
framed in terms of the specific facts at hand. Courts have therefore struggled to apply the statistical
considerations correctly in subsequent employment discrimination cases where the facts vary from
precedent, and most courts furthermore fail to invoke the correct analysis in other areas of the law.

4.2.1 The Supreme Court sorts out deficient analyses as the lower courts struggle with background
rates and confounding variables.Despite the hesitant approach evident inSuleskyin 1982, previ-
ously decided Supreme Court decisions did provide a basic framework for dealing with background
rates. The issue was implicitly raised inHazelwood School Districtv. United States,64 where the gov-
ernment challenged a public school’s hiring practices as discriminatory. Several findings in that case
were fundamental to a background rate analysis in any context. How those findings were relevant to
one likeSuleskywas probably overlooked becauseHazelwoodwas an employment discrimination
case, not a toxic tort case.

First, the court determined the appropriate control population from which to measure the back-
ground rate. That is, it decided what group to look at to determine how the teachers would be treated
absent discrimination. The Supreme Court sharply criticized the District Court’s comparison be-
tween the percentage of teachers who were African-American and the percentage of students who
were African-American, instead recognizing that the appropriate comparison was to the percentage
of the qualified workforce that was African-American.65 The Court correctly identified the back-
ground rate as the percentage of qualified teachers who are African-American.

63 Seeinfra Part III.C.
64 Hazelwood School Districtv. United States, 433 U.S. 299 (1977).
65 Ibid. at 308 (indicating that the District Court’s analysis ‘fundamentally misconceived the role of statistics in employment

discrimination cases’).
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The Court went further to differentiateInternational Brotherhood of Teamstersv. United States,66

another employment discrimination case in which the general population was used as the control
group for comparison. There, the job in question was truck driver, which most people in
the general population are qualified to do.67 In contrast, not everyone in the general population is
qualified to be a school teacher.68 The general population was an appropriate reference for compar-
ison in Teamstersbecause it was assumed that anyone in the general population could get a job
driving a truck if they so desired, assuming that discriminatory practices did not prevent them
from doing so. InHazelwood, the Court recognized that the general population was not an
appropriate control group because it erroneously included people who were not qualified to be
teachers; they would never become teachers regardless of whether the school district used discri-
minatory hiring practices or not. In other words, using the general population overlooked a
confounding variable: whether the potential employee possessed the skills necessary for the
job.69

The Hazelwoodcourt faced additional difficulties in determining the relevant qualified labour
force. The school district contended that the St Louis County labour market should be excluded
because they had hiring goals for maintaining a workforce that was 50% African-American.70 Be-
cause that school district required more than the constitutional minimum, Hazelwood School District
argued that it skewed the relevant labour pool inappropriately.71 They argued that county’s higher
standard was a variable confounding the resulting background rate, but without using the statisti-
cal nomenclature of background rates. The Supreme Court indicated that the difference between
including and excluding the data may well be determinative in this case, but ultimately remanded to
the District Court to determine the appropriate labour market.72 In doing so, the Court deferred the
confounding variable issue for another day.

While determining the appropriate control population (the qualified labour market rather than the
student body) seemed simple and straightforward initially, further definition of that labour market
proved to be much more trying. And although the Court never uses the terms ‘background rate’,
‘confounding variable’ or any similar phrase, this signalled the beginning of a structured, logical ap-
proach to using background rates in statistical evidence. Although later decisions did not invoke the
groundwork laid in this case for addressing confounding variables, the overarching steps of a back-
ground analysis are evident: (1) identify the control group and (2) identify potential confounding
variables. Of the vast number of cases that citeHazelwood,73 the overwhelming majority of them
are employment discrimination cases. It appears that the general applicability of such statistical

66 International Brotherhood of Teamstersv. United States, 431 U.S. 324 (1977).
67 Hazelwood, 433 U.S. at 309 n.13 (analysingTeamsters, 431 U.S. 324).
68 Hazelwood, 433 U.S. at 309 n.13.
69 Whether teaching qualification is accounted for when first defining the relevant labour pool or when analysing the data

from a larger pool is irrelevant—it still is likely to confound the result. Discarding data points that are likely skewed by
confounding variables, i.e. narrowing the relevant labour pool, is only one way to account for those variables. For example, a
regression analysis of data including the confounding variable would still yield meaningful results.

70 Ibid. at 310–11.
71 Ibid.
72 Ibid. at 313. Although the Court did not reach a conclusion as to the relevant labour market, it noted that even excluding

the St Louis County school district, the difference between the observed and expected numbers of African-American teachers
at the Hazelwood School District was more than six standard deviations. Ibid. at 309 n.14. Accordingly, it was very likely
that ‘the hypothesis that teachers were hired without race would be suspect’. Ibid.

73 A Westlaw search resulted in 955 cases citingHazelwood, 433 U.S. 299.
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considerations has not been recognized generally by courts. Worse yet, the relevance to other em-
ployment discrimination cases has been overlooked.

In another 1989 Supreme Court case,Wards Cove Packing Co., Inc.v. Atonio, the Court simi-
larly chastised the court below for improperly using background rates, though once again without
using the terms to make that explicit.74 Another employment discrimination case: the plaintiffs
claimed that non-whites were unfairly excluded from the skilled jobs at a seasonal salmon can-
nery. After a complicated procedural path, the Ninth Circuit eventually affirmed the District Court
for the Western District of Washington and held that aprima facie case of discrimination was
established by comparing the percentage of non-whites in the skilled positions to that in the un-
skilled positions.75 Essentially, the district court had determined that the greater percentage of
non-white employees in the unskilled positions was sufficient to establish aprima faciecase of
disparate impact. The Supreme Court once again insisted that the appellate court had ‘fundamen-
tally misconceived the role of statistics’.76 The proper comparison was to the ‘qualified . . . pop-
ulation in the relevant labor market’.77 The Supreme Court again defined the appropriate control
population from which to measure the background rate, keeping in mind the necessary confound-
ing variable considerations, namely job qualification. Yet again, statistical terms that could have
been used here to highlight the similarities toHazelwood were notably absent from the
opinion.

The Supreme Court’s correction inWards Cove Iseems inevitable in light ofHazelwood. There,
the background rate was determined by measuring the population qualified for the job. Here, the
district court allowed a comparison between skilled and unskilled labour forces without controlling
for job qualification. The lesson fromHazelwoodthat job qualification is a confounding variable
and must be controlled for went unheeded in the district court. The confounding variable can be
controlled by selecting the correct control population—by using only those who are qualified for the
position as a reference. And despite the Supreme Court’s correct determination here, the district court
on remand struggled further with defining and measuring the relevant labour market, as discussed
below.78

Similar background rate considerations were explored inCity of Richmondv. J.A. Croson Co.79

To justify a 30% set-aside of municipal construction contracts for minority-owned businesses, the
city submitted evidence that minority businesses received 0.67% of such contracts, while minori-
ties constituted 50% of the city’s population.80 Again differentiatingTeamsters, where a comparison
was made to the general population, the Court found that the general population was an inappro-
priate reference in this case.81 Instead, it declared that ‘the relevant statistical pool for purposes of
demonstrating discriminatory exclusion must be the number of minorities qualified to undertake the
particular task.’82 The Court pointed out that ‘the city does not even know how many [minority
owned businesses] in the relevant market are qualified to undertake prime or subcontracting work in

74 Wards Cove Packing Co., Inc.v. Atonio(Wards Cove I), 490 U.S. 642, 650 (1989).
75 Ibid. at 648–49 (summarizing procedural history).
76 Ibid. at 650 (quotingHazelwood, 433 U.S. at 308).
77 Ibid.
78 Seeinfra Part III.B.3.
79 City of Richmondv. J.A. Croson Co., 488 U.S. 469 (1989).
80 Ibid. at 499.
81 Ibid. at 501–02.
82 Ibid. at 501.

D
ow

nloaded from
 https://academ

ic.oup.com
/lpr/article/7/4/275/985547 by guest on 24 M

ay 2023



BACKGROUND RATES AND THE COURTS 289

public construction projects.’83 Without controlling for other possible causes, such as possessing the
necessary qualifications, it was impossible to infer a discriminatory impact from the background rate.
The outcome again seems inevitable in light ofHazelwood, but the fact-specific language typical in
employment discrimination cases clouded the guidance that case provided.

4.2.2 Historical basis for the use of background rates.While Hazelwoodprovided guidance for
evaluating background rates as early as 1977, that case was certainly not the first of its kind. Though
the relevance is easily overlooked due to its simplicity, civil rights discrimination cases have rec-
ognized the importance of controlling for confounding variables for more than a century. In 1886,
the Supreme Court held inYick Wov. Hopkinsthat an equal protection violation results when the
law is applied ‘with an evil eye and unequal hand, so as practically to make unjust and illegal
discriminations between persons insimilar circumstances’.84 The ‘similarly situated’ requirement
that has subsequently pervaded equal protection jurisprudence85 is nothing more than a colloquial
way of expressing basic background rate principles. Similarly situated simply means that no other
variable accounts for the difference between the party suffering discrimination and the group used
for comparison. In other words, it ensures that confounding variables have been controlled for.

Equal protection cases have certainly been less than explicit in enunciating the relationship be-
tween equal protection considerations framed in terms of similarly situated requirements and other
background rate considerations. But these cases merely recognize that unless all possible variables
are controlled for, the difference in treatment between two groups may be the result of a valid reason
rather than unconstitutional discrimination. InYick Wo, e.g. the Court found an equal protection vio-
lation based in part on evidence showing that over 200 Chinese residents had been denied a permit to
operate a laundry, while ‘80 others, not Chinese subjects, are permitted to carry on the same business
undersimilar conditions’.86 Though not explored in the opinion, presumably there was some evi-
dence showing that the laundries operated by the Chinese applicants and the laundries operated by
those who had received operating permits were equally qualified to receive the permits. This early
statement could serve as the basis for requiring adequate controls for confounding variables, but
generally courts do not recognize the requirement in those traditionally statistical terms, especially
in the context of equal protection cases.

Although evident for many years, it appears that one court has acknowledged the statistical basis
of the similarly situated requirement. InHumphriesv. CBOCS West, Inc., the court explicitly stated
that ‘the purpose of the similarly situated requirement is to eliminate confounding variables, such as
differing roles, performance histories, or decision-making personnel, which helps isolate the critical
independent variable: complaints about discrimination.’87 While perfectly enunciated from a statisti-
cal standpoint, it is a small victory, considering that it took 120 years for the link to be made explicit.

4.2.3 The lower courts continue to struggle.Despite the precedent to help courts grapple with
background rates and variables that may confound them, courts have continued to resolve these

83 Ibid. at 502.
84 Yick Wov. Hopkins, 118 U.S. 356, 373–74 (1886) (emphasis added).
85 See, e.g.Lawrencev. Texas, 539 U.S. 558, 579 (2003) (‘The Equal Protection Clause of the Fourteenth Amendment “is

essentially a direction that all persons similarly situated should be treated alike”’).
86 Yick Wo, 118 U.S. at 373 (emphasis added).
87 Humphriesv. CBOCS West, Inc., 474 F.3d 387, 405 (7th Cir. 2007).
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problems inconsistently with previous decisions and inconsistently with well-established statistical
concepts. InWards Cove, on remand, the district court addressed the thorny question of defining
the relevant labour pool in more detail, resulting in a formalistic application of the Supreme Court’s
decision.88 The Supreme Court required the labour pool be qualified for the jobs at issue. Based
on the Supreme Court’s unequivocal rejection of background rates measured without controlling for
job qualification, the district court adopted the defendant cannery’s proposed labour pool of similarly
employed workers, which was determined from census data.89 But the plaintiffs were quick to point
out on subsequent appeal to the Ninth Circuit that census data were equally likely to be over-inclusive
by including those workers who were unwilling to take migrant or seasonal work or to work in the
canning industry at all.90

The district court clearly understood that the background rate must account for whether the con-
trol population is qualified to hold the jobs at issue. But the blind application of that requirement
indicates that the language from the Supreme Court did little to illuminate the underlying statis-
tical rationale. The plaintiff’s data were rejected for failing to cure this deficiency even after the
Supreme Court’s decision.91 Based on the principles set forth by the high court in this case, which
was echoed inCrosonandHazelwood, using census data for a comparison to the general popula-
tion without proper controls would be improper.92 Instead, the defendant tailored the data to create
a control population by using census data only from the areas in which they recruited, then deter-
mining what fraction of that population consisted of non-whites who possessed the skills to qualify
for the skilled jobs at issue.93 That percentage was then compared to the percentage of non-white
employees actually holding skilled jobs.

Though correct in applying the Supreme Court’s decision in a narrow sense, there is nothing
in the opinions to indicate that the court concluded that the defendant’s census data were any less
susceptible to confounding. Given the hardship of travelling to Alaska from the continental United
States for seasonal, low pay work, clearly not all those qualified for the job would be willing to take it.
The plaintiff’s data controlled for this confounding variable by only including those who had actually
accepted seasonal work in the canneries. The district court’s decision was once again appealed,
and the appellate court addressed this criticism in a cursory manner, noting that the criticism ‘was
not enough for us to overturn the district court’s findings, particularly in the absence of a viable
competing proposal from the workers.’94 The court traded one confounding variable for another:
instead of failing to control for those not qualified for the jobs, the data now failed to control for
those not willing to relocate for the job.

88 Atoniov. Wards Cove Packing Co., Inc.(Wards Cove II), No. CS-74-145-JLQ, 1991 WL 67529 (W.D. Wash. Mar. 20,
1991).

89 Ibid. at 2.
90 Atoniov. Wars Cove Packing Co., Inc. (Wards Cove III), 10 F.3d 1485, 1497 (9th Cir. 1993).
91 The plaintiffs responded on remand with an enlarged proposed labour pool, but failed to address the primary concern

the Supreme Court voiced, namely the over-inclusion resulting from failure to control for job qualification. While initially
arguing that all those employed by the defendant composed the relevant labour pool, on remand the plaintiffs instead made
comparisons to all the employees working in the Alaskan salmon canning industry.Wards Cove III, 10 F.3d at 1498.

92 Wards Cove Packing Co., Inc.v. Atonio(Wards Cove I), 490 U.S. 642, 650 (1989);City of Richmondv. J.A. Croson Co.,
488 U.S. 469, 501 (1989);Hazelwood School Districtv. United States, 433 U.S. 299, 309 n.13 (1977).

93 See Joseph L. Gastwirth,Employment Discrimination: A Statistician’s Look at Analysis of Disparate Impact Claims, 11
LAW & I NEQUALITY 151, 159–60 (1992) (analysing the statistical evidence inAtoniov. Wards Cove II, 1991 WL 67529).

94 Wards Cove III, 10 F.3d at 1498.
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Clearly, theWards Coveline of cases and the related Supreme Court’s equal protection cases
fail to promote any fundamental understanding of foundational concepts for background rates and
confounding variables. Here, the resulting lesson was only the exclusion of background rates mea-
sured without controlling for job qualification, a principle clearly enunciated 70 years prior toWards
Cove III in Hazelwood. In the midst of theWards Covelitigation, Daubertwas announced. The ap-
pellate court also failed to act as a gatekeeper for the statistical evidence entered there asDaubert
requires, and the requisite enquiry into the methodology underlying the data95 would have illumi-
nated concepts at the core of the Supreme Court’s prior statistical considerations in equal protection
cases.

4.3 Courts recognize the statistical foundation of evidence in toxic torts

The correct approach lawyers and judges should use to analyse the foundational principles of back-
ground rates has been stunted by parties who have failed to illuminate the underlying statistical
considerations and decisions that have failed to analyse those considerations in explicitly statisti-
cal terms. But in one area of the law, toxic torts, lawyers and judges have recognized the general
applicability of the concepts and invoked them by name, in contrast to the fact-specific discussion
typical in equal protection jurisprudence. This widespread recognition is probably due to experts
routinely invoking the appropriate concepts and terms when presenting their epidemiological ev-
idence. Despite this widespread recognition, several cases reveal an inadequate understanding of
background rate concepts. To illustrate this inadequacy, we look at two cases in which district courts
found a complete failure to account for background rates at all, resulting in the exclusion of expert
testimony.

In Valentinev. Pioneer Chlor Alkali Co., Inc., the court incorrectly concluded that an expert’s
complete failure to account for the background rate of certain neurological symptoms rendered it
inadmissible.96 The expert purported to establish a causal connection between chlorine vapour ex-
posure and various neurological ailments such as verbal and visual recall, cognitive effects and
adverse moods.97 To reach this conclusion, he examined seven exposed patients and compared them
to a control group of unexposed people.98 Apparently, the expert proposed to establish the incidence
of neurological symptoms in the control group as the background rate.

The court faulted the expert for failing to account for any true background rate in his study and
explained the consequences of such an omission.99 The detailed description of the consequences,
especially in light of the small sample size of seven individuals, demonstrates a proficiency in dealing
with statistics that is a far cry from the blind deference afforded inSulesky. The court recognized
that ‘[o]mission of the background rate from experimental calculus creates a classic risk of type I
or alpha error: If the background rate of neurological disorders is high, and the measured degree
of neurological impairment is low, only the examination of a very large sample will serve to guard
against a fatal level of type I error.’100 The extremely small sample size here, therefore, ‘renders . . .

95 Seesupran. 62.
96 Valentinev. Pioneer Chlor Alkali Co., Inc., 921 F. Supp. 666, 677 (D. Nev. 1996).
97 Ibid. at 676.
98 Ibid.
99 Ibid. at 677 (‘Nowhere in Dr. Kilburn’s article does he discuss the background rate of neurological disorders.’).

100 Ibid.
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rejection of the null hypothesis suspect’.101 While these statements are largely correct102 in and
of themselves, the court misses the mark by indicating that the expert failed to account forany
background rates.

The court failed to recognize the control group the expert studied as the source of the back-
ground rate, but instead accused the expert of omitting background rates of neurological disorders,
apparently because that label was not attached to his control group. Perhaps, the court relied on the
misconception that the background rate is nothing short of the rate of incidence in the entire U.S.
population, and if so it misses the point that a small sample of that population can sometimes provide
a reasonable estimation of the characteristics of the whole.103 More fundamentally, the court misses
the point that the background rate isalwaysmeasured in the control group. Failing to recognize the
connection between the control group and the background rate indeed indicates that the court ‘fun-
damentally misconceived the role of statistics’.104 While the background rate comparison may have
been insufficient here,105 the court goes too far by saying no background rate was submitted at all.
While this opinion demonstrates increasing confidence in ruling on statistical evidence, it likewise
demonstrates the formalistic application and narrow focus that some courts have taken. The court
goes on to fault the expert for failing to account for other possible causes of the symptoms, such
as exposure to another ‘neuropathogenic agent unrelated to atmospheric chlorine’.106 This criticism
was apparently directed at the expert’s analysis of the exposed population. But the court indicated
earlier that the expert’s control population was controlled to ‘match the age, sex and educational
attainment of the exposed subjects’,107 and therefore the control group was controlled to account
for other possible causes of the disparity in symptoms. While exposure to another neuropathogenic
agent would be the most obvious alternative explanation, or confounding variable, in this case, the
expert was not so oblivious to possible confounders that the data should have been excluded on the
basis the court claims. If the control group was properly selected to only include those with a back-
ground similar to that of the test group, then they would likely have been exposed to everything the
test group had except the atmospheric chlorine.

Furthermore, the court severely understates how background rates and confounding variables
are concepts that rise and fall together. Failing to account for other causes is really no different

101 Ibid.
102 Presumably, the court believed that a larger sample size would dilute the effect of a confounding variable. This may

be true in some cases, but not necessarily true if the confounding variable is widespread. Confounding variables do create
a risk of a type I error. While sample size is more often associated with type II errors (Michael O. Finkelstein & Bruce
Levin, STATISTICS FOR LAWYERS 182–83 (2001)), the gist of the court’s argument—that failing to account for confounding
variables and using a small sample size render the results suspect—is correct. For a definition of type I and II errors, see Ibid
at 120–22.
103 For a discussion of confidence intervals as a way of predicting the accuracy of a small sample in representing an entire

population, see Michael O. Finkelstein & Bruce Levin, STATISTICS FOR LAWYERS 166–75 (2001). For a general discus-
sion of confidence intervals and significance levels, see Thomas H. Wonnacott & Ronald J. Wonnacott, INTRODUCTORY

STATISTICS 288–92 (1990).
104 Hazelwood School Districtv. United States, 433 U.S. 299, 308 (1977).
105 The court aptly pointed out many deficiencies in the data, including selection bias, inadequate sample size and failure

to indicate dosage levels.Valentine, 921 F. Supp. at 676–77. As noted previously, merely pointing out these potential con-
founders does not necessarily render the expert’s conclusion invalid. The Cornfield inequality could be used to estimate the
likelihood that the variables the court points out confounded the results, causing the incorrect conclusion that there was a
correlation between the chlorine vapour exposure and the injury. Seesupranote 47.
106 Valentine, 921 F. Supp. at 676–77.
107 Ibid. at 676.

D
ow

nloaded from
 https://academ

ic.oup.com
/lpr/article/7/4/275/985547 by guest on 24 M

ay 2023



BACKGROUND RATES AND THE COURTS 293

than failing to establish a proper background rate, for the background rate can be described as the
incidence in the general population fromall other possible causes. If those other possible causes
were present in the control population and the test population in equal proportions, the comparison
would still be valid. If 50% of the general population was exposed to another agent that resulted
in increased risk of the observed symptoms and 50% of the study group was similarly exposed,
rejecting the hypothesis that the increased risk of the study group was due to chance alone may
still be valid. Controlling for confounding variables requires identifying other possible causes and
then ‘controlling’ the data to ensure that possible cause is not present to a greater extent in the
study group, skewing the data. By framing the confounding variable problem in terms of the study
group, the court overlooks the fact that the consideration is really one that involves considerations
of the control group as well, thereby understating the relationship between background rate and
confounding variable considerations.

Sample size concerns similar to those raised inValentineare found inKelleyv. American Heyer-
Schulte Corp.,108 but without providing a resolution that would benefit later courts. The court ex-
cluded expert testimony purporting to establish that breast implants caused Sjogren’s syndrome,
recognizing that ‘when there is a high background rate of a specific condition and the increased risk
is small, a researcher needs a fairly large sample size to ensure that his results are not simply due
to chance.’109 Determining that a control group of 235 was an inadequate sample size to establish
a reliable background rate for dry eyes, a condition presumed to have a high background rate, the
testimony was excluded as being statistically insignificant.110

This opinion demonstrates a sufficientDaubertanalysis of expert testimony by enquiring as to
the sufficiency of the methodology underlying the conclusions. But the opinion comes up short in
providing guidance for future opinions. The unknown sample size inValentinewas insufficient and
the sample size of 235 was insufficient here, but there is no indication of what measures the courts
used to make these conclusions. At minimum, an evaluation of confidence intervals and significance
levels111 is appropriate here and could provide courts with a bright-line cut-off for admissibility.112

While many toxic tort cases use the language of statistics, they have still failed to provide a
framework for dealing with background rate evidence. A case from 2003 reveals the continuing
statistical struggles in the legal community. InSoldov. Sandoz Pharmaceuticals Corp., a mother
claimed that a manufacturer’s lactation-control drug caused her stroke.113 To support her claim, the
plaintiff presented no statistically significant epidemiological data that tended to prove that the drug
increased her risk of stroke.114 Instead, she relied only on anecdotal case reports in which a pa-
tient who received the drug suffered a stroke.115 The court was quick to point out the limitations
of case studies: they do not control for other possible causes.116 Unlike a controlled study, case

108 Kelleyv. American Heyer-Schulte Corp., 957 F. Supp. 873 (W.D. Tex. 1997).
109 Ibid. at 880 n.8. (citing FEDERAL JUDICIAL CENTER, REFERENCEMANUAL ON SCIENTIFIC EVIDENCE 157 (1994)).

The current version of this reference is FEDERAL JUDICIAL CENTER, REFERENCEMANUAL ON SCIENTIFIC EVIDENCE

(2d ed. 2000).
110 Kelley, 957 F. Supp. at 880 n.8.
111 Seesupran. 103.
112 235 might be an adequate sample size but more importantly the formulas for tests of significance and confidence intervals

do incorporate the sample size.
113 Soldov. Sandoz Pharmaceuticals Corp., 244 F. Supp. 2d 434 (W.D. Pa. 2003).
114 Ibid. at 533–34.
115 Ibid. at 539–40.
116 Ibid.
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reports merely show that some factor existed and some consequence resulted, without any attempt
to separate the test variable from confounding variables.117 Because the plaintiff only relied on case
reports and failed to present statistically significant epidemiological data, the court granted summary
judgement for the drug manufacturer.118 In pointing out the deficiencies in the plaintiff’s case, the
court used statistical terms and demonstrated an adequate grasp of the concepts. But the fact that
counsel tried to rely on evidence that did not control for other variables indicates his inadequate un-
derstanding of statistics and the role they play in causation. The absence of a clear, guiding approach
in precedent likely contributed to this modern, statistically deficient argument.

4.4 Background rates in a new context in the Seventh Circuit

The Seventh Circuit recently addressed background rate evidence in a new context: survival ac-
tions brought against municipalities when a detained person commits suicide. While adequately
recognizing the applicability of background rate evidence to these types of cases and applying the
concepts correctly in a broad sense, the analysis in these cases would benefit from invoking the well-
established case law in various other fields of law. Doing so would minimize the risk of repeating
previous mistakes in assessing background rate and confounding variable evidence.

The case that most explicitly invokes background rate concepts isBoncherv. Brown County.119

In Boncher, the estate of a deceased prisoner brought a suit against the jail for deliberate indifference
to the risk that he would commit suicide. The plaintiffs claimed that there was a high incidence of
suicides at the jail, which should have alerted the jail officials to take action to prevent any further
suicides.120 To support their claim, the plaintiffs presented expert testimony stating that the suicide
rate was unusually high, noting that there had been five suicides in the jail in the previous 5 years.121

The court quickly recognized the insufficiency of the testimony and upheld its exclusion.122

The raw number of suicides means nothing without some context, an egregious oversight by the
plaintiffs’ counsel. Writing for the court, Chief Judge Posner indicated that it is the rate of suicides
as compared to the background rate of the relevant population that is relevant here.123 And as early
cases such asHazelwoodindicated, that background rate would be no more useful than raw numbers
unless it is a measure of therelevantpopulation or, in other words, the proper control population.
Here, the relevant populations indicated by the court would be the ‘rate in the relevant free population
(the population from which the jail draws its inmates) . . . or [the rate in] other jails.’124

Though correct, the statement above, with no further explanation, invites improper use of back-
ground rates in the Seventh Circuit. The passage seems especially incomplete when considered with
the findings fromJutzi-Johnsonv. United States,125 another Seventh Circuit case. InJutzi-Johnson,

117 SeeHollander v. Sandoz Pharmaceuticals Corp., 289 F.3d 1193, 1210–11 (10th Cir. 2002) for a similar discussion of
the shortcomings of case studies.
118 Apparently there were epidemiological data available, but they were either inconclusive or showed that there was no

relationship between the drug and risk of stroke.Soldo, 244 F. Supp. 2d at 452 (noting that one of the plaintiff’s experts
admitted the epidemiological data did not support the plaintiff’s arguments).

119 Boncherv. Brown County, 272 F.3d 484 (7th Cir. 2001).
120 Ibid. at 486.
121 Ibid.
122 Ibid.
123 Ibid. at 486–87.
124 Ibid. at 487.
125 Jutzi-Johnsonv. United States, 263 F.3d 753 (2001).Jutzi-Johnsonwas decided the day beforeBoncherwas argued.
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Judge Posner, again writing for the Court, took notice that ‘jail inmates are much more likely to
commit suicide than free persons are—in fact, nine times as likely.’126 Given this information, it
is surprising that Judge Posner did not indicate in his Boncher opinion that a direct comparison
between the rate of suicide in jailed and unjailed populations would be improper. Clearly, a direct
comparison of the jail suicide rate to the suicide rate in the local free population would yield the
conclusion that most, if not all, jails across the country had an unusually high rate of suicide. The
fact that the control population is not jailed is a confounding variable here that makes the suicide
rate in the control population appear lower than it would if all variables were properly controlled for.

One could possibly make a useful comparison if the rate of suicide in the jail was greater than
nine times the suicide rate of the local population. If the increase in suicide rates due solely to the
fact that the population was jailed is known, then any additional difference in suicide rates beyond
that known difference could be attributed to something occurring in that jailed population. But even
that comparison would not be helpful without data on many other jail suicide rates as compared
to their local populations, which would be necessary to prove exactly what difference in suicide
rates is attributable to the sole fact that the population was jailed. These additional data would also
be necessary to determine if the difference between the suicide rate in the free population and the
suicide rate in the jail was significant.127 While the comparison between the jailed suicide rates and
unjailed suicide rates may be useful, it is certainly not as straightforward as the language in Boncher
may lead some to believe.

Likewise, a direct comparison to suicide rates in other jails is not straightforward. First, it is
necessary to account for normal variance in the populations.128 Second, that comparison is suscep-
tible to misinterpretation if it does not account for confounding variables. Absent a determination
that there are no other underlying variables truly causing the observed trend, such as geography or
various socio-economic factors, the comparison may be no more helpful than the raw numbers pre-
sented inBoncher. In fact, such a novice use of background rates may be more harmful than simply
invoking the raw number of suicides because many lay people may recognize raw numbers as un-
convincing, while background rate evidence that does not account for other possible causes is more
likely to appear deceivingly convincing. Just as the comparison to the free population is not useful
absent controls for the confounding variable of being jailed, comparison to other jail populations is
not useful without considering what else may be causing the difference in rates.

The study cited inJutzi-Johnsonindicating the predominance of suicides in penitentiaries was
also used in that case to address the likelihood of suicide based on how long an inmate has been
detained. Noting that, according to the study, the majority of inmate suicides occurred during the
first 2 weeks of confinement, the court concluded that the inmate in that case did not represent a
strong statistical likelihood of being a suicide risk because he had been in jail for 5 months.129

Though not critical to the ultimate holding, the court relies on this diminishing statistical likelihood
in concluding that the jail officials had little or no indication that he was a suicide risk.130 However,
that argument also warrants qualification. The study indicated that ‘12.9% of jail suicides occurred
within the first 3 h of confinement, 32.8% within the first 24 h, 62.1% within the first 2 weeks,

126 Ibid. at 757.
127 SeeBoncher, 272 F.3d at 487 (recognizing the importance of accounting for normal variance between populations).
128 Ibid.
129 Jutzi-Johnson, 263 F.3d at 757.
130 Ibid. at 757–58.
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72.8% within the first month, 89.2 within the first 4 months and 97.4 within the first 7 months’.131

While finding there was no significant statistical likelihood of suicide that should have alerted the
prison officials, the court fails to indicate at what length of incarceration the inmate’s risk of suicide
no longer becomes significant to warrant an elevated duty of care. When is the background rate of
suicides in the jailed population detained for a comparable length of time no longer high enough
to require vigilant observation of the inmate? The background rate was used here to show that the
risk of suicide in jail was time sensitive, but once again failed to show how that consideration would
apply to a different set of facts.

These two cases in the Seventh Circuit apparently reached the correct result, but probably fall
short in providing guidance for future litigation. Stating general principles without a more nuanced
analysis makes these opinions appear as though they are addressing background rates as a new con-
cept, rather than a concept supported by more than a century of precedent. By addressing these
concepts anew, rather than in relation to the relevant case law that has already addressed such con-
siderations, judicial treatment of background rate evidence is once again stunted and mistakes made
in the equal protection and toxic tort contexts are likely to be repeated in this new context.

5. Improper statistical comparisons: considerations of weight or admissibility?

While most decisions addressing background rate evidence provide little guidance for future cases,
there are some notable exceptions. Both the Supreme Court and the Second Circuit have addressed
the failure properly to account for confounding variables, although from opposite directions. The
Supreme Court touched on the admissibility of background rate evidence that fails to account for
confounding variables at all, and is therefore over-inclusive, in the pre-Daubert Bazemorev. Fri-
day.132 It held that failing to account for confounding variables usually goes to the weight of the evi-
dence, not admissibility, but implied that failure to account for the most important of those variables
would result in exclusion of the evidence.133 The Second Circuit, on the other hand, has addressed
background rates in terms of under-inclusion and indicated that excessively narrowing the control
population warrants exclusion as well.134 These competing concerns leave unanswered questions
about background rate measurements that fall somewhere in between the extremes where the con-
trol population is not controlled for confounding variables at all and where the control population is
excessively narrowed in accounting for confounders.135

In Bazemore, the plaintiffs alleged a pattern or practice of racial discrimination in the employ-
ment practices of the North Carolina Agricultural Extension Service (Service).136 The appellate
court below affirmed the exclusion of the statistical evidence presented by both the plaintiff and the

131 Ibid. at 757.
132 Bazemorev. Friday, 478 U.S. 385 (1986) (Brennan, J., concurring). Although Justice Brennan’s opinion is a concurring

opinion, it was explicitly adopted in theper curiamopinion with respect to the admissibility of the statistical evidence.
133 Ibid. at 400.
134 Smithv. Xerox Corp., 196 F.3d 358, 368–69 (2d Cir. 1999)overruled on other grounds by Meachamv. Knolls Atomic

Power Lab., 461 F.3d 134 (2d Cir. 2006).
135 Cf. Jonathan J. Koehler,When Do Courts Think Base Rate Statistics Are Relevant?, 42 JURIMETRICS 373, 390–95

(2002) (noting that courts are more likely to find base rate statistics relevant when the reference class can be defined with
specificity). While Koehler’s article notes that courts are more likely to admit such evidence, there is no evidence that courts
have established a uniform standard as to what is sufficient specificity.
136 Bazemore, 478 U.S. at 386.
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defendant because each failed to ‘includeall measurable variables thought to have an effect on salary
level’.137 Justice Brennan flatly rejected this conclusion. Rather, he concluded that

[w]hile the omission of variables from a regression analysis may render the analysis less
probative than it otherwise might be, it can hardly be said, absent some other infirmity,
that an analysis which accounts for the major factors must be considered unacceptable
as evidence of discrimination. Normally, failure to include variables will affect the anal-
ysis’ probativeness not its admissibility.138

It is important to note Justice Brennan’s qualification that the study accounts for ‘the major
factors’. This implies that the omission of certain factors would result in the exclusion of the expert
testimony when such an omission clearly undermines the analysis. Furthermore, Justice Brennan
acknowledged that ‘[t]here may, of course, be some regressions so incomplete as to be inadmissible
as irrelevant’.139 It follows logically that failure to account for major, obvious confounding variables
would render a study sufficiently incomplete to justify exclusion.

With respect to the omitted variables considered inWards Cove II, willingness to accept migrant
work is arguably a ‘major factor’ because it probably excludes a very large portion of the relevant
population, and therefore that court probably would have been justified in excluding data that failed
to control for that variable. Yet, those are the data the court accepted. The inconsistency between
Wards Cove IIandBazemoreis further exemplified by the fact that the plaintiffs inBazemoresub-
mitted evidence that tended to show that their omitted variables would not have affected the results
had they been accounted for, thus justifying the inclusion of their data.140 However, their data were
rejected. There was no indication inWards Cove IIthat any equivalent justification was submitted to
rebut the contention that willingness to accept migrant work was a necessary variable. GivenBaze-
more’s conclusion that omitted variables usually go to probativeness, the plaintiffs inWards Cove II
at least explained their omission, which would seem to make their data more probative.

While BazemoreandWards Covedealt with problems of over-inclusion in the control population,
the Second Circuit addressed the opposing concern of under-inclusion inSmithv. Xerox Corp.141

Another employment discrimination case: the plaintiffs alleged that Xerox discriminated on the ba-
sis of age and gender in selecting employees to be laid off as part of a reduction in workforce.142

The plaintiffs submitted evidence that showed that those chosen to be laid off were disproportion-
ately older (or were disproportionately women) when compared to their co-workers who retained
their jobs.143 The plaintiffs confined their comparison to the co-workers with whom each former
employee was competing for a job.144 But the court held that comparison was improper because it
failed to compare the dismissed employees to the entire workforce that was subject to being laid
off.145

137 Ibid. at 399.
138 Ibid. at 400.
139 Ibid. at 400 n.10.
140 Ibid. at 402 (citing evidence that disproved the defendant’s contention that blacks were disproportionately concentrated

in certain counties that contributed less to the employees’ salaries).
141 Smithv. Xerox Corp., 196 F.3d 358 (2d Cir. 1999).
142 Ibid. at 363.
143 Ibid. at 366.
144 Ibid.
145 Ibid. at 368.
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The court was apparently suspicious that the plaintiffs carefully selected control groups that
would show disparate impact when a comparison to the entire workforce would not have revealed
any improper practices.146 But an even stronger justification for exclusion was cited. While disparate
impact could be inferred from the work group data the plaintiffs submitted, the only cause that could
be inferred would be the individual managers of each of those subgroups.147 The plaintiffs, however,
had claimed that it was the overall reduction in workforce procedure, not the actions of individual
managers, that had a disparate impact on older employees and female employees.148

Thus,BazemoreandXeroxrepresent opposing pressures on control group size. On the one hand,
the Supreme Court has said that background rates that fail to take into account the major alter-
native causes are to be excluded, whileXerox, on the other hand, warns against narrowing the
control population excessively when accounting for other possible causes. The result is a vast,
undefined middle range where it is unclear whether exclusion is appropriate. The guidance these
cases provide seems to apply only at the extremes, leaving the middle ground subject to a broad
range of interpretations. Presumably, the cases falling in the middle ground will generally be ad-
missible, but their infirmities may be revealed as a measure of their probative value, asBazemore
indicates. While these cases appear to resolve the question of when a study clearly falls in the ex-
cludable category and when it does not, they do not reveal how two studies, both admissible under
the guidelines in these cases, are to be measured for their probative value when each has different
deficiencies.

While Bazemoremay have been a start in right direction, it is even more useful in light of
Daubert. By requiring an enquiry into the methods used to generate the background rates,Daubert
may have illuminated the ‘major factors’ ambiguity inBazemore. Specifically, if omission of a vari-
able in calculating a background rate indicates insufficient intellectual rigour in the relevant field,
then it must be excluded.149 Conversely, if an analysis can still be intellectually rigorous despite an
omission, then the omission is most likely only a factor to consider when weighing the evidence.
Furthermore, by requiring the judge to act as ‘gatekeeper’ to scientific evidence, Daubert commands
courts to make the admissibility determination thatBazemoreandXeroxattempt to sort out. While
the court may decide that the credibility determination is best left to the jury, it must make that deci-
sion explicit and cannot shirk its duty to ensure that only reliable scientific evidence goes before the
jury.150

Although Daubertmay illuminate what is a major factor, the analysis is still left to judges to
make on a case-specific basis, and rightly so. Whether a variable is a major one will necessarily be
a matter of degree. While it may be possible to quantify the likely effect of an omitted variable that
would warrant exclusion,151 the diverse ways statistics are used in legal reasoning counsel against
such a rigid requirement. What this threshold effect should be is likely to vary according to who
is presenting the evidence (plaintiff or defendant), the burden of proof, whether data accounting

146 Ibid. at 369 (‘In any large population a subset can be chosen that will make it appear as though the complained of practice
produced a disparate impact.’).
147 Ibid. at 370.
148 Ibid.
149 SeeKumho Tire Co., Ltd.v. Carmichael, 526 U.S. 137, 152 (1999) (construingDaubertv. Merrell Dow Pharmaceuti-

cals., 509 U.S. 579 (1993)).
150 Daubert, 509 U.S. at 589 (the trial judge must ensure that any and all scientific testimony or evidence admitted is not

only relevant, but reliable).
151 Seesupran. 46–47.
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for the omitted variable are currently available or plausibly collected, etc. A uniform standard for
admissibility would not allow judges to take account of these case-specific concerns.

6. Summary of the state of the law today and suggestions for improvement.

Judges and lawyers alike have been slow to recognize the broad implications of correctly analysed
background rate evidence. Precedent to guide these analyses has been hard to come by because
courts have traditionally taken a narrow view of the evidence presented to them, addressing statis-
tical concepts in light of the area of the law being invoked and the specific facts before them. This
narrow view of background rates has led to the continued inadequate presentation and analysis of
background rate evidence.

6.1 Topic-specific evaluation of background rates

As this sampling of the cases shows, courts across the board have only considered the use of back-
ground rates in the context of each specific area of law. For example, courts evaluating background
rates in employment discrimination cases are apparently oblivious to background rate considerations
in previous toxic tort cases. This highly compartmentalized approach has stunted the development of
a sophisticated body of law that would guide future courts in analysing statistical evidence. Explic-
itly recognizing considerations that transcend topical application and employing uniform language
in addressing these considerations would advance the understanding of background rates and con-
founding variables significantly.

The developments in the Seventh Circuit regarding deliberate indifference to the risk of suicide
are representative.Boncher, e.g. appeared to undertake the concepts of background rates anew, when
in fact a substantial body of law had developed in other areas of the law, such as toxic torts and
employment discrimination.Bonchercites none of these cases. The century-old body of Supreme
Court law dealing with exactly those considerations in equal protection cases begs for a citation.

The absence of cross-topic continuity is also evident between toxic tort case law and employment
discrimination law. Toxic tort and product liability claims themselves are necessarily ‘scientific’
because the science of medicine is required to explain them. Accordingly, the technical language of
statistics was employed in the toxic tort cases studied above, but not in the other areas of law. As a
result, the analysis does not seem transferable at a first glance.

This inconsistent language between the topics of law contributes significantly to the disunity in
case law. Courts that use terms such as ‘background rate’ and ‘confounding variable’ are by far the
exception.152 One way to enable inter-topic continuity would be to develop a common language
throughout the areas of law in order to facilitate applying these concepts in new areas. For exam-
ple, the court inHazelwoodnever addressed the percentage of African-American teachers in the
available labour pool as the background rate, but instead referred only to the comparison of pop-
ulations, stating only that ‘the proper comparison was between the . . . teaching staff and the . . .
relevant labor market.’153 While the absence of more precise, statistical language in itself does not

152 As noted in Part I.C, a Westlaw search of all state and federal cases resulted in a mere 55 cases containing the term ‘back-
ground rate’, while searches for the terms ‘confounding variable’ or ‘confounding factor’ resulted in 132 cases. Recognizing
these considerations are present nearly every time statistics are submitted as evidence, the deficiency is apparent.
153 Hazelwood School Districtv. United States, 433 U.S. 299, 308 (1977).

D
ow

nloaded from
 https://academ

ic.oup.com
/lpr/article/7/4/275/985547 by guest on 24 M

ay 2023



300 A. TAGGART AND W. BLACKMON

preclude application to future cases outside the context of employment discrimination, the general
applicability of the concepts is less obvious when framed in the specific context of discrimination.
The only way to achieve consistent language throughout the treatment of these statistical considera-
tions is to reduce the analysis to its fundamental mathematical terms, something courts have failed
to accomplish.

6.2 Fact-specific analysis of background rates

In addition to limiting background rate analysis by the area of law, many courts have analysed
background rate evidence in the limited context of the specific facts of the case. While topic-specific
analysis limits guidance for future application, fact-specific analysis limits guidance even more. The
Supreme Court has not hesitated to announce generally applicable rules regarding other aspects
of statistical analysis,154 and lower courts and lawyers alike would benefit from general guiding
principles for evaluating background rate evidence.

TheWards Coveline of cases is representative. The Ninth Circuit was reversed for accepting a
background rate that failed to control for job qualification. Twelve years earlier, the Supreme Court
had reversed the Eighth Circuit for an identical error inHazelwood. While the Supreme Court cites
Hazelwoodthis time around to reiterate that the courts below ‘fundamentally misconceived the role
of statistics’,155 the Court’s failure to explicate in fundamental terms why the consideration is iden-
tical to that inHazelwoodensures that such mistakes will be made again. After the Supreme Court
rejected the plaintiff’s data because they failed to control for job qualification, the district court strug-
gled with other deficiencies in the data. While failure to account for the job qualification variable
rendered the data inadmissible, the lower court had no idea how to deal with failure to account for
other variables. While addressing the specific deficiency at hand, the Supreme Court provided little
guidance as to how to approach the same type of problem in a different factual scenario.

TheBazemoredecision perhaps represents an effort to provide some general guidance. By differ-
entiating between failure to account forall measurable variables, which goes to weight, and failure to
account for the major (or any) variables, which goes to admissibility, the Supreme Court did provide
some guidance. But how courts are to determine what the ‘major’ variables are is not apparent. The
district court’s failure to adequately address confounding problems in the defendant’s data on re-
mand inWards Cove IIillustrates the poor guidanceBazemoreprovided. Furthermore, the guidance
provided inBazemoreis seemingly at odds with the under-inclusion concerns illustrated inXerox.
While each provides some guidance for analysing the background rate evidence, they leave many
questions unanswered for the majority of cases that fall somewhere in between the extremes those
cases represent.

DaubertandKuhmohave implications for standardizing background rate treatment. By requiring
an enquiry into the foundation of the evidence presented, an approach grounded in the base statistical
concepts is justified, if not required, byDaubertandKuhmo.156 By requiring an expert presenting

154 SeeCastanedav. Partida, 430 U.S. 482, 496–97 n.17 (1977) (describing methods for calculating the standard deviation,
then using the resulting interval as a baseline for comparison and concluding that an observed value that is greater than two
or three standard deviations from the expected value would most likely result in the rejection of the null hypothesis).
155 Wards Cove Packing Co., Inc.v. Atonio(Wards Cove I), 490 U.S. 642, 650 (1989).
156 The authors are not recommending a formulaic course of action, but there is a tendency for courts to approach complex

matters with ‘bright-line tests’. A better foundation and understanding of the rigour of needed analysis for admission of
statistical evidence should lead to reasoned and not formulaic approaches.
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statistics to defend the conceptual basis for those statistics, the language of statistics will necessarily
be reached, thus allowing judges to dispose of topic- or fact-based language. Indeed, reaching the
common language of statistics would appear inevitable in light ofDaubertandKuhmo, yet no such
reform has been realized in the 14 years sinceDaubertwas decided.

6.3 A checklist for background rate evidence

Once judges and lawyers recognize consistent background rate considerations in varying topical and
factual scenarios, the attempt to reconcile the existing case law will undoubtedly be daunting. There
is certain to be conflicting precedent, and some simple, broad considerations can guide future courts
and ensure that their conclusions are statistically and legally sound. A checklist that is useful for
evaluating all background rate evidence will necessarily be general in nature and will not eliminate
the need for reasoned analysis by judges comfortable with statistical analyses. Nevertheless, such a
checklist could eliminate many of the problems discussed in the cases in this article. Three simple
considerations that will help ensure that lawyers and judges use background rate evidence correctly
are the following:

1. Is the party trying toinfer an element of their claim by means of a comparison using statistics?

2. Are the two things being comparedcommensurable?

a. Are the units of measurement the same?

b. Could everyone in the control population conceivably be a member of the test popula-
tion, or stand in the test subject’s place?

3. Have other major possible causes of the discrepancy between the test measurements and the
background rate been controlled for?

The first question is merely to satisfy the threshold determination that we are in a context in
which background rate comparisons are appropriate. In the employment discrimination cases, the
plaintiff was using statistics to support the inference that discrimination was the cause of disparate
treatment of minorities. Likewise, in the toxic tort context the comparison to a background rate
invites the inference that the exposure to the toxic substance caused the injury. And in the deliberate
indifference cases, the data were presented to support the inference that the law enforcement or
municipality breached their duty of care to the inmates. Satisfying this question ‘gets you in the
door’ to address the more detailed analysis of background rate evidence.

The second question addresses problems ofimproperuse of statistics for comparison, while the
third question tackles problems ofinadequateuse. Finding that the two things being compared are,
in fact, commensurable would eliminate the types of problems seen inBoncherand the district court
decision inHazelwood. As a matter of sound mathematical and scientific principles, no comparison
can be made between two numbers unless they carry the same units.157 Here, the numerator and
denominator must be the same in order to make a proper comparison. This would clearly eliminate
the type of problem addressed inBoncher, where the measurement five suicides per 5 years was
improperly compared to the one suicide at hand without specifying a time frame for comparison. The
second subpart to question 2 asks if the comparison is conceivable, namely whether the members

157 For a basic illustration, consider comparisons between metric and U.S. units. A 400-yard sprint time is not comparable
to that for 400 m.
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of the control population could ever be a member of the test population. This would eliminate the
type of problems the lower courts struggled with inHazelwoodandWards Cove. In Hazelwood,
the district court allowed a comparison between the racial composition of the teaching staff and the
student body. Clearly, the students could never be members of the teaching staff. Similarly, inWards
CoveandJ.A. Croson, the evidence was rejected because the members of the control population
were not qualified to hold the jobs at issue in the test population. In other words, not every member
of the control population could stand in the test group’s shoes.

Finally, the third question asks whether other variables have been accounted for. Because this is
a checklist for judges and lawyers and not juries, this question merely invokes a threshold consider-
ation underBazemore. As discussed above, the enquiry is to determine whether the statistical data
consider the most significant alternative possible causes for the observed discrepancy between the
control and test populations. More technically, this question asks if the major confounding variables
have been accounted for. An intellectually rigorous approach that controls for the major confound-
ing variables should be admitted.158 A jury would be tasked with the more difficult question of
whether they choose to find the evidence credible even though it fails to account for all the potential
confounding variables.159

Clearly, there is significant overlap in these considerations, a desirable feature that ensures that
deficiencies in background rate evidence are recognized. If the units of measurement are described
with sufficient particularity, then question 2(b) becomes redundant. For example, if the unit attached
in Hazelwoodwas ‘the percentage of hired teachers who are African-American’, this would only
be commensurable with ‘the percentage of qualified teachers who are African-American’. Such a
detailed unit description eliminates the possibility of comparison to the student body or to an un-
qualified control population. Similarly, job qualification is a confounding variable here and thus
could have been addressed alternatively under question 3. Question 2(b) is meant as a quick, super-
ficial check, leaving a more detailed analysis for question 3. This redundancy ensures that errors in
background rate evidence are captured by the checklist.

6.4 The opportunity Massachusetts v. EPA presented

Before the Court inMassachusettsv. EPAwas an opportunity to solidify background rate jurispru-
dence and evidentiary standards. By deferring the real causation issue, however, the Court passed
on that opportunity. The case itself would have been an ideal lodestar for courts with background
rate evidence before them because the subject matter demanded the attention of a large audience
and because background rates for global warming are likely to be some of the most complex statis-
tical questions courts will face. With the increased mainstream awareness of the dangers of global
warming,160 Massachusettsv. EPAcommanded attention of those in the legal community and those
outside it. Because the regulation issue is still undecided, public interest in cases addressing the

158 SeeKumho Tire Co., Ltd.v. Carmichael, 536 U.S. 137, 152 (1999).

159 We are not implying a simplistic ‘one size fits all’ approach here. The choice of appropriate variables and base populations
can be both complex or erroneous in any given situation and requires analysis on a case-by-case basis both in terms of
statistical appropriateness and in terms of ‘fit’ to the particular issues and circumstances of any given legal matter or forum.
160 The success of the Oscar Award winning documentary AN INCONVENIENT TRUTH (Lawrence Bender Productions and

Participant Productions 2006) is a prime example of the increasing public awareness of global warming problems.
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EPA’s failure to regulate is likely to continue.161 As pointed out above, the EPA is still free to refuse
to regulate greenhouse gases based upon the decision.

Furthermore, the science behind background rates for global warming is highly complex.162 If
the Court had enumerated a structured approach for analysing background rates that worked in the
context of global warming, it would undoubtedly be easily applied to less complex background rate
considerations. If a similar challenge to the EPA’s refusal to regulate in the interest of slowing global
warming comes before the Supreme Court, it would benefit both judges and lawyers to take the
opportunity to create a foothold for future background rate jurisprudence.

Armed with the broad perspective on statistics that this article advocates, parties will be more
adept in arguing background rate evidence. InMassachusettsv. EPA, the EPA mostly sidestepped the
evidence and refused to face it head on. It refused to argue that vehicle emissions in the United States
did not cause global warming, instead invoking its tangential justifications for refusing to regulate.
If the EPA refuses to regulate vehicle emissions on the permissible grounds the Court provided,163

the same petitioners will likely seek judicial review. Had the EPA faced the problem squarely and
with an adequate understanding of background rates, this inevitable return to the courts could have
been avoided. And if the petitioners had appropriately illuminated the problem for the Court, they
may have encouraged a decision that was more conclusive.

Just as the EPA would have benefited from a more commanding grasp of background rate evi-
dence, so would the petitioners as they struggled to reach the causation issue. Underlying the EPA’s
arguments was the notion that any regulation they imposed would not be effective. In order to en-
sure that regulations by the EPA are effective and valid, the petitioners needed to do their best to
isolate the test variable (vehicle emissions in the United States) and show its contribution to the
overall change in global climate. While the arguments they posed seemed to move in this direction,
the petitioners need to better enlighten the court as to how this variable was isolated in the future.
Doing so will both increase their chances of proving causation and ensure that the regulations the
EPA imposes are meaningful. A proper background rate analysis can ensure that EPA regulations
truly change the trend of our global warming.

6.5 Recognizing the fundamentals is merely the first step

Statistical evidence is a powerful tool, but ineffectual or harmful to those who wield it improperly.
The state of the cases today, highlighted by the outcome inMassachusettsv. EPA, shows that lawyers
and judges have room for improvement in dealing with a major category of statistical evidence—
background rates. Recognizing the basic concepts and how they apply to a broad array of topics
would ensure factually correct, fair rulings in our courts. But this is merely the first step. While
this article advocates the explicit recognition of these basic concepts in the language of statistics,
this would open the door to more sophisticated and powerful statistical considerations. For example,

161 For example, the EPA’s recent decision not to allow California to impose the types of regulations it resisted
in Massachussetsv. EPA made headlines across the nation. CNN.com, ‘EPA denies tighter emissions goals’, http://
www.cnn.com/2007/US/12/19/california.epa.ap/index.html (last visited Apr. 11, 2008).
162 SeegenerallyWallace S. Broecker,Glaciers that Speak in Tongues and Other Tales of Global Warming, NATURAL HIS-

TORY, Oct. 31, 2001 (noting even the scientific community has recognized the limits of discerning the causes and predicting
the future trend of global warming).
163 SeeMassachusettsv. EPA, 127 S. Ct. 1438, 1462 (2007) (‘EPA can avoid taking further action only if it determines that

greenhouse gases do not contribute to climate change or if it provides some reasonable explanation as to why it cannot or will
not exercise its discretion to determine whether they do’).
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there are statistical methods for determining the likelihood that an omitted confounding variable
would affect the outcome of the analysis.164 When a court is faced with two likely statistical choices,
each susceptible to confounding problems, it could undertake sensitivity testing to determine the nec-
essary levels for confounding variables to present a real problem and then admit or deny the evidence
based on the likelihood that they are present at those levels.165 Recognizing the fundamentals and
the existing case law that has already dealt with these fundamentals is the first step towards this type
of more sophisticated statistical analysis. Once lawyers and judges are more comfortable with the
fundamentals, statistical evidence can be used to its full potential.

164 Seesupran. 46–47; Gastwirth,supran. 93.
165 Seesupran. 46–47.
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