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MILWARD V. ACUITY SPECIALTY PRODUCTS GROUP: 
CONSTRUCTING AND DECONSTRUCTING SCIENCE 

AND LAW IN JUDICIAL OPINIONS 

JOSEPH SANDERS† 

I.  INTRODUCTION 

n a recent, widely noted opinion, Milward v. Acuity Specialty 
Products Group,1 the First Circuit admitted the evidence of a 

plaintiff expert toxicologist who proposed to testify that exposure 
to benzene in the workplace causes Acute Promyelocytic Leuke-
mia (“APL”). The trial judge ruled that the expert’s testimony was 
not sufficiently reliable and held, therefore, that his testimony was 
inadmissible.2 The court of appeals reversed and remanded the 
case, allowing the expert to testify.3 By itself, this chain of events is 
rather commonplace. What drew attention to the case was the 
analysis advanced by the appellate court as to why the testimony 
should be permitted.4 According to the First Circuit, an expert 
witness should be allowed to use a “weight of the evidence”5 

 

 † A.A. White Professor of Law, University of Houston Law Center. I wish to thank 
Mike Green for useful comments on an earlier draft of this paper. 
 1. Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11 (1st Cir. 2011), cert. de-
nied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012). 
 2. Milward v. Acuity Specialty Prods. Grp., 664 F. Supp. 2d 137, 149 (D. Mass. 
2009), rev’d, 639 F.3d 11 (1st Cir. 2011), cert. denied sub nom. U.S. Steel Corp. v. Milward, 
132 S. Ct. 1002 (2012). 
 3. Milward, 639 F.3d at 26. 
 4. Id. at 23–25. 
 5. What is a “weight of the evidence” approach? See, e.g., General Elec. Co. v. Join-
er, 522 U.S. 136, 152–53 n.4 (1997) (Stevens, J., concurring and dissenting) (“Dr. Daniel 
Teitelbaum elaborated on that approach in his deposition testimony: ‘[A]s a toxicologist 
when I look at a study, I am going to require that that study meet the general criteria for 
methodology and statistical analysis, but that when all of that data is collected and you ask 
me as a patient, ‘Doctor, have I got a risk of getting cancer from this?’ That those studies 
don’t answer the question, that I have to put them all together in my mind and look at 
them in relation to everything I know about the substance and everything I know about 
the exposure and come to a conclusion. I think when I say, ‘To a reasonable medical 
probability as a medical toxicologist, this substance was a contributing cause,’ . . . to his 
cancer, that that is a valid conclusion based on the totality of the evidence presented to 

I 
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methodology to conclude that there is a causal relationship be-
tween benzene exposure and APL.6 

In this paper, I discuss this approach and why I believe it 
has garnered substantial legal attention. My central thesis is that 
the Milward opinion is noteworthy because the weight of the evi-
dence approach brings to the forefront a rhetorical conflict that 
has been ongoing, often below the surface, since the United States 
Supreme Court’s 1993 opinion in Daubert v. Merrell Dow Pharma-
ceuticals, Inc.7 The conflict concerns how courts should assess the 
merits of scientific expert testimony. I turn to the literature on de-
construction to analyze how Milward challenges the most common 
judicial approach to this problem and, as a result, not only puts in 
question how one should assess science but, more importantly, 
how courts should assess scientific arguments occurring in the 
course of litigation. Ironically, Milward is noteworthy precisely be-
cause, by deconstructing a common judicial approach to scientific 
testimony, it challenges the way in which these opinions them-
selves deconstruct scientific arguments. 

Part B provides a discussion of deconstruction and how it is 
used in the courtroom. Part C reviews the Supreme Court juris-
prudence on admissibility, with special focus on the Joiner opinion 
and the opinions of Chief Justice Rehnquist and Justice Stevens. 
Part D turns to the Milward opinion and its discussion of “weight 
of the evidence.” In Part E, I place the Milward opinion within the 
context of the earlier deconstruction discussion. The paper ends 
with a brief conclusion. 

II.  A DECONSTRUCTIONIST APPROACH TO THE LAW-SCIENCE 

INTERFACE 

Deconstruction is a chameleon-like term.8 Its modern us-
age is most frequently associated with the French philosopher 

 

me. And I think that that is an appropriate thing for a toxicologist to do, and it has been 
the basis of diagnosis for several hundred years, anyway.’”). 
 6. Milward, 639 F.3d at 25–26. 
 7. Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993). 
 8. In the following discussion, I have relied on scholarship by Jack M. Balkin, Decon-
struction’s Legal Career, 27 CARDOZO L. REV. 719 (2005); David S. Caudill, Legal Ethics and 
Scientific Testimony: In Defense of Manufacturing Uncertainty, Deconstructing Expertise and Other 
Trial Strategies, 52 VILL. L. REV. 953 (2007); Stephan Fuchs & Steven Ward, What Is Decon-
struction and Where and When Does It Take Place? Making Facts in Science, Building Cases in 
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Jacques Derrida.9 However, Derrida never offered much by way of 
a definition of the term, and subsequent scholars in this tradition 
have done little to resolve the issue. What is clear is that the term 
soon migrated from Continental philosophy to American litera-
ture departments, and from there to other parts of academia, in-
cluding American law schools.10 As the concept migrated across 
these boundaries, its meaning changed, and it lost much of its 
bite. 
 

A. Radical Deconstruction and Its Opposite, Construction 
 
Fuchs and Ward make this point in their article, pitting 

what they call radical deconstruction against a tamer type of de-
construction, which they define as a “common sort of intellectual 
delegitimation.”11 They define radical deconstruction in terms of 
several basic tenets: 

There is no transcendental Subject that could give 
history its unified meaning and telos; the meaning 
of signs comes from other signs, not from reality; 
science does not provide a rational foundation for 
culture, but is a subculture among subcultures; 
there is no such thing as “literal or true meaning.” 
Together, these leitmotifs form a skepticist 
antiphilosophy that expresses a loss of faith in 
Truth, Reason, and Progress.12 

A central idea embodied in this radical version of decon-
struction is its rejection of the idea that one can identify fixed 
structures of meaning that shape human thought.13 

 

Law, 59 AMER. SOC. REV. 481 (1994); and Sheila Jasanoff, What Judges Should Know About 
the Sociology of Science, 32 JURIMETRICS J. 345 (1992). 
 9. See generally Balkin, supra note 8, at 719 (“Deconstruction began as a series of 
techniques invented by Jacques Derrida . . . and others . . . .”); see also Caudill, supra note 
8, at 964 (recognizing that the term deconstruction is famously associated with the late 
Jacques Derrida). 
 10. Balkin, supra note 8, at 719. 
 11. Fuchs & Ward, supra note 8, at 481. 
 12. Id. at 482. 
 13. See id. at 482–83. 
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Given its roots in fields such as literary criticism, decon-
struction has most often been concerned with problems of the 
meaning of texts.14 The point of a radical deconstruction of a text 
is not to find the meaning of a text but to destabilize the idea that 
there is a true meaning.15 This understanding leads to the follow-
ing definitions of deconstruction: (1) a way of uncovering the 
questions behind the answers of a text or tradition, and (2) the 
systematic undoing of understanding.16 

Jack Balkin notes that although radical deconstructionists 
sometimes talk as if the concept is theoretically ineffable, in prac-
tice deconstructive arguments typically follow a limited number of 
forms.17 He notes that the most familiar form of deconstructive ar-
gument involves the manipulation of oppositions: 

One looks for the “privileging” of one pole of an 
opposition over the other. This privileging can oc-
cur in a text, an argument, or a social or historical 
tradition. It can be presupposed or stated overtly. 
Given a conceptual opposition between A and B, A 
is privileged over B if A is the general case and B the 
special case, if A is primary and B secondary, if A is 
normal and B is deviant, if A is of higher status and 
B is of lower status, or if A is central and B is mar-
ginal. A can also be privileged over B if A is consid-
ered more true, more relevant, more important, or 
more universal than B. Conceptual oppositions exist 
in larger networks of cultural meanings and associa-
tions. Hence, A can have many opposites besides B, 
depending on the context in which it is considered. 
(Liberty, for example, can be opposed to slavery or 
to equality.) A concept can be privileged in many 
different ways in opposition to many different con-

 
 14. Id. 
 15. Id. 
 16. See id. 
 17. Balkin, supra note 8, at 722. 
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cepts, and many different things can simultaneously 
be privileged over it.18 

Of course, the arguments brought to bear on texts by this 
approach can be turned on the approach itself, leading to a type 
of self-deconstruction that ultimately, according to Fuchs and 
Ward, leads to leveling distinctions between fact and fiction and 
which is more akin to poetry and music than to evidence and ar-
gument.19 

Fuchs and Ward note that radical deconstruction is incom-
patible with the minimalist realism of most fields, including both 
science and law.20 In science and law, minimal realism may accept 
that facts are produced by human agency and not simply a reflec-
tion of nature (or of natural law), but it also maintains that there 
is a set of ground rules concerning “what counts as a sound and 
valuable contribution for groups of players in a professional lan-
guage game.”21 Without such rules, one could not do one’s job. As 
a result, when deconstruction is transported to these arenas, it be-
comes a much more moderate enterprise. 

Thus far I have focused on deconstruction, but one should 
not lose sight of its opposite—construction. Until someone has 
constructed an argument, a theory, an experiment, or a method, 
there is nothing to deconstruct. In the mundane business of ordi-
nary science—the scientific enterprise in the interregnum be-
tween Kuhnian scientific revolutions—the scientific community is 
busy constructing theories and testing hypotheses. Likewise, in the 
period between revolutions, legal systems are busy building up 
bodies of doctrine. Moderate deconstruction is an enterprise in 
which some groups try to construct one set of understandings, 
while other groups, often their opponents or competitors, attempt 
to construct a different set of understandings. This takes place 
within the confines of some basic ground rules. 

 

 18. Id.; see also Pierre Schlag, A Brief Survey of Deconstruction, 27 CARDOZO L. REV. 741, 
746–48 (2005) (arguing that Balkin’s attempt to reduce deconstruction to an analytical 
instrument for the lawyer’s toolkit is problematic). 
 19. Fuchs & Ward, supra note 8, at 483–84. 
 20. See id. at 484. 
 21. Id. 
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The basic ground rules of science involve the methods of 
scientific inquiry.22 Claims and statements are tied to these meth-
ods and to certain rhetorical styles as a way of bolstering their per-
suasiveness and shielding them from moderate deconstructive at-
tacks.23 Law also has ground rules limiting the scope of 
deconstructive arguments (at least until the next revolution), e.g., 
constitutions trump statutes, and statutes trump judge-made law.24 
Moreover, as in science, certain methods and rhetorical styles (ar-
guments from stare decisis) are designed to shield statements 
from attack.25 Nevertheless, even within the domains of science 
and law there is much room for moderate deconstruction. One 
may attempt to undermine an assertion by attacking the methods 
that produced it. One may attack an expert’s assertion through 

 

 22. One must be cautious here. Those who study the doing of science would gener-
ally agree that there is no special “scientific method” that is different from and better 
than other ways of understanding the world. Indeed, science and law may approach some 
problems in very similar ways. See generally Michael J. Saks and Samantha L. Neufeld, Con-
vergent Evolution in Law and Science: The Structure of Decision-Making Under Uncertainty, 10 
LAW PROBABILITY & RISK 133 (2011) (explaining that science and law have fundamentally 
similar approaches to decision-making under uncertainty). However, science is chock-full 
of specific theories, instruments, and methodological prescriptions concerning how to test 
these theories. A substantial part of having what passes for a scientific expertise in a field is 
an ability to understand and use the tools of the trade. See SUSAN HAACK, DEFENDING 

SCIENCE—WITHIN REASON: BETWEEN SCIENTISM AND CYNICISM 166–67 (2007). Haack di-
vides these aids to understanding into several categories, including helps to senses, helps 
to reasoning, and helps to evidence-sharing and intellectual honesty. Id. at 98. 

Instruments that expand our senses are at the very heart of progress in physics, as-
tronomy, chemistry, biology, and practical disciplines such as medicine and engineering. 
Aids to reasoning are also critical. These include mathematics in its many different forms, 
quasi-experimental designs, and other investigatory devices designed to assist in making 
causal assertions. 

Helps to evidence-sharing and honesty include things such as peer review, publica-
tion, replication of findings, and other formal and informal devices that involve scientists 
looking over each other’s shoulders. Often this peek over the shoulder focuses on the 
correct use of the first two types of aids: instruments and mathematics, and experimental 
design. All of these aids are fallible and none guarantee that we will arrive at correct out-
comes. From the supposed benefits of bleeding to the more recent realization that many 
ulcers have a bacteriological, not a psychological, source, it is easy to point to occasions 
where we have been led astray for lengthy periods of time. Collectively, however, these 
conventions are thought to facilitate inquiry over the long term. 
 23. See generally David S. Caudill, Lacan and the Discourse of Science in Law, 24 
CARDOZO L. REV. 2331 (2003) (discussing that discourse of science involves the use of 
agentless prose in scientific journal research reports). 
 24. See Fuchs & Ward, supra note 8, at 493. 
 25. See id. at 488–90. 
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reference to the ideology, the qualifications, or the reputation of 
the speaker.26 

B. The Courtroom as an Arena for Deconstruction 

From a deconstructionist perspective, American trials are a 
fascinating arena. Unlike the inquisitorial trials of many legal sys-
tems, the adversarial nature of the process highlights deconstruc-
tion.27 As Jasanoff notes, “[t]he adversarial structure of litigation is 
particularly conducive to the deconstruction of scientific facts, 
since it provides both the incentive (winning the lawsuit) and the 
formal means (cross-examination) for challenging the contingen-
cies in their opponents’ scientific arguments.”28 Moreover, the 
partisan nature of expert witnesses provides additional fuel for this 
process. The witnesses themselves may be recruited into the de-
construction enterprise, often through the manipulation of oppo-
sitions discussed above. 

For example, in the Bendectin litigation that led to the 
Daubert opinion, the defendants relied heavily on epidemiological 
research that failed to demonstrate a correlation between the 
morning sickness drug and fetal birth defects.29 By this time, epi-
demiology already enjoyed a privileged position in legal discus-
sions of causation.30 However, one problem with epidemiology is 
that it is not experimental.31 That is, people are not randomly as-
signed to treatments. Therefore, there may be unknown con-

 

 26. See id. at 490–94. 
 27. See, e.g., JOSEPH SANDERS, BENDECTIN ON TRIAL: A STUDY OF MASS TORT 

LITIGATION 196 (1998); Shelia Jasanoff, What Judges Should Know About the Sociology of Sci-
ence, 32 JURIMETRICS J. 345, 353–54 (1992). 
 28. Jasanoff, supra note 27, at 348. 
 29. SANDERS, supra note 27, at 47–48 (“Epidemiological studies involve human sub-
jects. . . . [They] compare the incidence of [a given injury] among those exposed and 
those not exposed to [the allegedly harmful agent]. . . . There are two general ways of 
making such comparisons: cohort studies and case-control studies. Cohort studies com-
pare the incidence of defects in groups of persons exposed to the [agent] to the inci-
dence in groups of persons not exposed. Case-control studies compare a group of persons 
who have the [injury] in question (‘cases’) with another group that do not have it (‘con-
trols’). The two groups then are compared with regard to the frequency of exposure to 
the [allegedly harmful agent].”) (internal citation omitted); see also id. at 105–10 (high-
lighting how Merrell Dow relied heavily on epidemiological evidence throughout the 
Bendectin litigation). 
 30. See id. at 129. 
 31. See id. at 110–11 (asserting that, while hard science is experimentally based, epi-
demiology is an example of soft science and is therefore not experimental). 
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founding variables that attenuate correlations. Plaintiff experts at-
tempted to undermine this privileged position by arguing that in 
vitro32 and in vivo33 research demonstrated that the drug had ad-
verse effects on cell cultures and animals.34 Unlike epidemiology, 
these types of research are true experiments.35 In one trial, a 
plaintiff’s expert stated that the in vitro research caused him to 
conclude that Bendectin is a teratogen.36 He followed his conclu-
sion with a comparison between this evidence and epidemiology: 

Q:Well, Doctor, the kind of work that we’ve been 
talking about, is that what’s known as hard science? 

A:Yes. 

Q:As opposed to soft science? 

A:Yes. 

Q:What is hard science? 

A:Hard science is science that’s experimentally 
based, where the data that’s collected is based on 
procedures, protocols that have been designed to 
have groups that are treated with something, groups 
that act as controls, all of the variables are under 
control by the experimenter so that you administer 
the drugs at the same time, you administer them to 
animals of a given age, the timing and the environ-
ment of the experiment is under control, and, 
therefore, you can rely on the data that comes out 
of a set of experiments like this. The experiments 
can be done by somebody else in another laboratory 

 

 32. Id. at 46 (“In vitro studies test teratogenicity [potential adverse effects] by expos-
ing single cells, organs, culture-maintained embryos, or limb buds to a suspect substance 
and examining the biochemical events.”). 
 33. Id. at 47 (“In vivo studies examine the effects of a [substance] on various animal 
species thought to be similar to humans in their response to certain [substances].”). 
 34. See id. at 110. 
 35. See id. at 110–11 (asserting that in vitro and in vivo research are examples of hard 
science and are therefore experimentally based). 
 36. Id. at 110. 
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and they can be confirmed if they were correct in 
the first place and so on. . . . 

Q:What would, for example, soft science be? 

A:A soft science would be things like taking polls of 
people depending on their memory of circum-
stances. 

Q:What about epidemiology; is that a soft science? 

A:That’s a soft science, yes.37 

Of course, in vitro and in vivo research are themselves open to at-
tack, often on external validity grounds. 

Note that the expert quoted in the passage above did not 
make a wholesale attack on all evidence concerning the teratogen-
icity of Bendectin. Only in the rarest of circumstances would it be 
in the interest of any party to engage in radical deconstruction. 
Undermining the entire scientific enterprise by attacking every 
contingency in every argument is almost certainly a self-defeating 
strategy, for it suggests that one’s own arguments are equally frag-
ile and suspect. Nevertheless, even a modest deconstruction of the 
adversarial process comes at a cost. As Jasanoff also notes, “[i]t 
skews the picture of science that is presented to the legal 
factfinder and creates an impression of conflict even where little 
or no disagreement exists in practice.”38 In the above exchange, 
the expert testimony suggests that there is a true split of opinion 
about the relative probative values of the existing epidemiological 
and in vitro evidence on the question of whether Bendectin is a 
teratogen—a position with which very few scientists would have 
agreed.39 

It is not surprising, therefore, that legal systems might re-
spond to the risk that deconstructive efforts will go too far. They 
might, for example, move toward a more inquisitorial system or 
toward the use of court-appointed experts.40 For a multitude of 

 

 37. Id. at 110–11. 
 38. Jasanoff, supra note 27, at 353–54. 
 39. SANDERS, supra note 27, at 69, 86, 105–06. 
 40. See, e.g., General Elec. Co. v. Joiner, 522 U.S. 136, 149–50 (1997) (Breyer, J., con-
curring) (noting the effectiveness of court-appointed experts in assisting judges in per-
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reasons, these alternatives have made little headway in the United 
States.41 However, one may view the Daubert opinion as a step in 
this direction. Arguments that go too far in undermining the 
normal, shared understandings of science are said to be unreliable 
and, therefore, inadmissible.42 

Thus opinions such as Milward are indirectly part of the 
deconstructive battles, for they address the question of how far 
from the mainstream is too far. Milward is worthy of notice pre-
cisely because it explicitly challenges the common appellate court 
method of addressing this question. 

III.  SUPREME COURT ADMISSIBILITY OPINIONS 

In order to locate the Milward opinion, I need to step back 
and review the three cases that comprise the Daubert trilogy. My 
purpose is to indicate how these opinions instruct lower courts as 
to the “proper” way to analyze admissibility. 

Daubert: The first case, of course, is Daubert itself.43 The Su-
preme Court took the Daubert case with the central purpose of kill-
ing the Frye rule.44 Having done so, the Court offered what in 
hindsight was a relatively unsophisticated and ill-considered dis-
cussion of what was to take its place.45 The famous “Daubert fac-
tors” (testing, error rate, peer review and publication, and general 
acceptance) were presented in a rather brief discussion, and alt-
hough the Court went out of its way to state that these were non-
exclusive, it provided no examples of how the factors might be in-
tegrated in an admissibility decision.46 The issue of “fit,” which was 

 

forming their gatekeeping function); Edward K. Cheng, Independent Judicial Research in the 
Daubert Age, 56 DUKE L.J. 1263, 1266 (2007); Howard M. Erichson, Mass Tort Litigation 
and Inquisitorial Justice, 87 GEO. L.J. 1983, 1985 (1999). 
 41. See Erica Beecher-Monas, Blinded by Science: How Judges Avoid the Science in Scien-
tific Evidence, 71 TEMP. L. REV. 55, 72–74 (1998); Cheng, supra note 40, at 1271–72. 
 42. Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579, 597 (1993); Turpin v. Merrell 
Dow Pharm., Inc., 959 F.2d 1349, 1360–61 (6th Cir. 1992). 
 43. Daubert, 509 U.S. 579. 
 44. Id. at 586–87 (holding that the Frye test was superseded by the adoption of the 
Federal Rules of Evidence). Under the Frye test, expert opinion was only admissible if 
“sufficiently established to have gained general acceptance in the particular field in which 
it belongs.” Id. at 586 (quoting Frye v. United States, 293 F. 1013, 1014). 
 45. See id. at 592–95; Daniel J. Capra, The Daubert Puzzle, 32 GA. L. REV. 699, 704 
(1998). 
 46. See Daubert, 509 U.S. at 592–95; CAPRA, supra note 45, at 714 (acknowledging that 
“guideposts” are lacking). 
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to become the central concept in later Supreme Court opinions, 
was treated as if it were solely a question of relevance and dis-
cussed within the context of a trivial example having to do with 
the phases of the moon.47 Finally, Justice Blackmun incautiously 
stated that the focus of an admissibility inquiry “must be solely on 
principles and methodology, not on the conclusions that they 
generate,”48 a statement that had to be undone four years later in 
General Electric Company v. Joiner.49 The end result was that Daubert 
provided very little guidance to the lower courts as to how to apply 
this new test. The predictable consequence was that the next sev-
eral years witnessed many opinions that applied the four Daubert 
factors in a relatively rote manner.50 

Joiner: The second case in the Daubert trilogy, Joiner,51 is a 
different matter altogether. The primary purpose of the opinion 
was to settle the question of what standard appellate courts should 
use in reviewing lower court admissibility opinions.52 It adopted an 
abuse of discretion standard and in the process overturned the 
Eleventh Circuit’s reversal of a trial court’s exclusion of the plain-
tiff’s experts’ opinions in a polychlorinated biphenyl (“PCB”) 
case.53 As noted above, Joiner repealed the method-conclusion 
blunder in Daubert with the following observation: 

[C]onclusions and methodology are not entirely 
distinct from one another. Trained experts com-
monly extrapolate from existing data. But nothing 
in either Daubert or the Federal Rules of Evidence 
requires a district court to admit opinion evidence 

 

 47. The study of the phases of the moon, for example, may provide valid scientific 
“knowledge” about whether a certain night was dark, and if darkness is a fact in issue, the 
knowledge will assist the trier of fact. However, absent creditable grounds supporting such 
a link, evidence that the moon was full on a certain night will not assist the trier of fact in 
determining whether an individual was unusually likely to have behaved irrationally on 
that night. Federal Rule of Evidence 702’s “helpfulness” standard requires a valid scien-
tific connection to the pertinent inquiry as a precondition to admissibility. Daubert, 509 
U.S. at 591–92. 
 48. Id. at 595. 
 49. General Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997). 
 50. See, e.g., Kumho Tire Co., Ltd. v. Carmichael, 526 U.S. 137, 147–49 (1999); Wat-
kins v. Telsmith, Inc., 121 F.3d 984, 988 (5th Cir. 1997). 
 51. Joiner, 522 U.S. 136. 
 52. Id. at 138–39. 
 53. Id. at 146–47. 
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that is connected to existing data only by the ipse 
dixit of the expert. A court may conclude that there 
is simply too great an analytical gap between the da-
ta and the opinion proffered. That is what the Dis-
trict Court did here, and we hold that it did not 
abuse its discretion in so doing.54 

By this passage, Joiner promotes the use of a “fit” analysis and 
makes it clear that fit is something more than mere relevance.55 
Combined with Kumho Tire Co., Ltd. v. Carmichael56 two years later, 
this passage caused a slow shift away from the Daubert factors as 
the centerpiece of lower court admissibility rulings. More im-
portant for present purposes was the Chief Justice’s rehash as to 
why the district court did not err and Justice Stevens’s disagree-
ment with the Chief’s approach.57 Before turning to a discussion 
of those parts of the opinion, however, a few words about Kumho 
Tire are in order. 

Kumho Tire: The third opinion in the Daubert trilogy, 
Kumho Tire is far and away the best.58 Again, the Supreme Court’s 
purpose was to resolve a split in the circuits, this time as to wheth-
er the new admissibility standard applied to non-scientific and sci-
entific expertise alike.59 It answered in the affirmative.60 However, 
the central importance of Kumho Tire lies elsewhere. At the heart 
of the opinion is the statement that admissibility determinations 
should focus on the “case at hand.”61 

Rather than asking trial courts to make a global reliability 
assessment of a particular method or theory, Kumho Tire asked the 
Court only to determine if the assertions made by an expert in the 

 

 54. Id. at 146 (citation omitted). 
 55. See id. at 152 (indicating that the expert testimony was inadmissible, therefore 
bolstering the argument that the district court did not abuse its discretion). 
 56. Kumho Tire Co., Ltd. v. Carmichael, 526 U.S. 137 (1999). 
 57. Joiner, 522 U.S. at 150 (contending that the Daubert gatekeeping requirement will 
aid in safeguarding the Federal Rules of Evidence). 
 58. Kumho Tire, 526 U.S. 137; see, e.g., D. Michael Risinger, Goodbye to All That, or A 
Fool’s Errand, by One of the Fools: How I Stopped Worrying About Court Responses To Handwrit-
ing Identification (and “Forensic Science” in General) and Learned to Love Misinterpretations of 
Kumho Tire v. Carmichael, 43 TULSA L. REV 447, 462 (2007) (discussing that the Kumho 
Tire opinion makes clear the flexibility in judging the reliability of expert claims). 
 59. Kumho Tire, 526 U.S. at 147. 
 60. Id. 
 61. Id. at 153. 
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case were supported by the data upon which she relied and, in 
relevant cases, by her adequate refutation of the evidence to the 
contrary.62 The Court made this point with respect to the expert in 
Kumho Tire who was testifying as to whether the failure of the de-
fendant’s tire was caused by overdeflection (caused by tire under-
inflation or by overloading the vehicle) or by a manufacturing de-
fect.63 

For one thing, and contrary to the respondents’ sugges-
tion, the specific issue before the Court was not the reasonable-
ness, in general, of a tire expert’s use of visual and tactile inspec-
tion to determine whether overdeflection caused the tire’s tread 
to separate from its steel-belted carcass. Rather, it was the reason-
ableness of using such an approach, along with Carlson’s particu-
lar method of analyzing the data thereby obtained, to draw a con-
clusion regarding the particular matter to which the expert 
testimony was directly relevant. That matter concerned the likeli-
hood that a defect in the tire at issue caused its tread to separate 
from its carcass. The tire in question, the expert conceded, had 
traveled far enough so that some of its tread had been worn bald; 
it should have been taken out of service; it had been repaired (in-
adequately) for punctures; and it bore some of the very marks that 
the expert said indicated not a defect, but abuse through 
overdeflection. The relevant issue was whether the expert could 
reliably determine the cause of the tire’s separation.64 

Importantly, Kumho Tire’s focus on the case at hand further 
cements a “fit” analysis as the centerpiece of the Supreme Court’s 
admissibility jurisprudence. A trial judge is to determine whether 
there is a sufficient fit between the data available to the expert and 
the expert’s conclusion by assessing, in Joiner’s terminology, if 
“there is simply too great an analytical gap between the data and 
the opinion proffered.”65 With this background in place, let us re-
turn to the Chief Justice’s review of the evidence in Joiner and Jus-
tice Stevens’s response. These two opinions set the stage for the 
Milward opinion. 

 

 62. Id. at 148. 
 63. Id. at 144–45. 
 64. Id. at 153–54. 
 65. General Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997). 
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A. Chief Justice Rehnquist’s Review of the data in Joiner 

If a shortcoming of Daubert is that it never engaged in any 
discussion of the science relating to Bendectin and birth defects, 
perhaps Chief Justice Rehnquist erred in the other direction in 
Joiner when he systematically reviewed the animal studies and four 
separate epidemiological studies cited by the plaintiff as support-
ing the position that exposure to PCBs either caused or “promot-
ed”66 the plaintiff’s lung cancer.67 As to the animal studies, he 
dismissed them not only because of the difficulty of extrapolating 
from animals to humans but also because of a wide variety of other 
considerations.68 As to the human studies, Justice Rehnquist 
picked them off one-by-one.69 According to Justice Rehnquist, the 

 

 66. Id. at 139–40 (“The suit alleged that his exposure to PCB’s ‘promoted’ his can-
cer; had it not been for his exposure to these substances, his cancer would not have de-
veloped for many years, if at all.”); Joiner v. General Elec. Co, 864 F. Supp. 1310, 1314 
(N.D. Ga. 1994) rev’d, 78 F.3d 524 (11th Cir. 1996), rev’d sub nom. General Elec. Co. v. 
Joiner, 522 U.S. 136 (1997) (“It is more likely than not, given Mr. Joiner’s limited tobacco 
use, and also considering his second hand tobacco smoke exposure, and given his age at 
the onset of lung cancer, 37 years, that tobacco smoke served only as the initiator of the 
cancer and that some other agent served as the promoter of the initiated cells. It was the 
promotion of the initiated cells which caused Mr. Joiner to be harmed.”); see also Donald 
T. Ramsey, The Trigger of Coverage for Cancer: When Does Genetic Mutation Become “Bodily In-
jury, Sickness, or Disease”?, 41 SANTA CLARA L. REV. 293, 320 (2001) (declaring substances 
such as alcohol, asbestos, and estrogen to be relatively weak mutagens that nevertheless 
contribute to or promote the development of cancer by speeding up the cell cycle). 
 67. Joiner, 522 U.S. at 139–40. 
 68. The infant mice in question had large doses of concentrated PCBs injected di-
rectly into their stomachs or peritoneums. The cancer they developed was alveologenic 
adenomas, not small-cell carcinomas. Apparently, these same effects were not observed in 
studies using adult mice. Id. at 144. 
 69. Id. at 145–46. The Joiner court looked at four epidemiological studies relied upon 
by Mr. Joiner and considered by the district court. Id. at 145. The first of the studies in-
volved workers at an Italian capacitor plant who had been exposed to PCBs. Id. (citing 
Pier Alberto Bertazzi et al., Cancer Mortality of Capacitor Manufacturing Workers, 11 AM. J. 
INDUS. MED. 165, 165, 172 (1987)). Given that Bertazzi et al., were unwilling to say that 
PCB exposure had caused cancer among the workers they examined, their study did not 
support the experts’ conclusion that Joiner’s exposure to PCBs caused his cancer. Id. at 
145. The second study followed employees who had worked at Monsanto’s PCB produc-
tion plant. Id. (citing Judith A. Zack & David C. Musch, Mortality of PCB Workers at the Mon-
santo Plant in Sauget, Illinois 3 Record, Doc. No. 11 (Dec. 14, 1979) (unpublished report)). 
The authors of this study found that the incidence of lung cancer deaths among these 
workers was somewhat higher than would ordinarily be expected. The increase, however, 
was not statistically significant and the authors of the study did not suggest a link between 
the increase in lung cancer deaths and the exposure to PCBs. Id. The third study dis-
cussed by Chief Justice Rehnquist involved workers at a Norwegian cable manufacturing 
company who had been exposed to mineral oil. Id. at 145–46 (citing A. Ronneberg & K. 
Skyberg, Mortality and Incidence of Cancer Among Oil-Exposed Workers in a Norwegian Cable 
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studies did not support the plaintiff’s position because the authors 
of the study said there was no evidence of a relationship, the rela-
tionship was not statistically significant, the substance to which the 
subjects were exposed was not the same as that to which Mr. Joiner 
was exposed, and the subjects were simultaneously exposed to 
other carcinogens.70 

In sum, Chief Justice Rehnquist conducted a deconstruc-
tive exercise. One might employ the following metaphor: the 
plaintiff is attempting to build a wall of evidence one study at a 
time. Justice Rehnquist examines several bricks the plaintiff wishes 
to use to build that wall, implicitly the “strongest” bricks he has, 
and shows how each does not belong in this wall at all. 

The Chief Justice did make a passing reference to the idea 
that the studies should be looked at as a group: 

We further hold that, because it was within the Dis-
trict Court’s discretion to conclude that the studies 
upon which the experts relied were not sufficient, 
whether individually or in combination, to support 
their conclusions that Joiner’s exposure to PCB’s 
contributed to his cancer, the District Court did not 
abuse its discretion in excluding their testimony.71 

One doubts, however, that Chief Justice Rehnquist actually 
stepped back to see if the weakness of any one study was compen-
sated for in another study. 

B. Justice Stevens’s Response 

Justice Rehnquist’s deconstruction of the plaintiff’s case 
did not go unnoticed. Justice Stevens, concurring in part and dis-
senting in part, explicitly called this approach into question and 

 

Manufacturing Company, 45 BRIT. J. INDUS. MED. 595 (1988)). The study, however, made 
no mention of PCBs and was expressly limited to the type of mineral oil involved in that 
study, and thus did not support these experts’ opinions. Id. at 146. The fourth and final 
study presented a PCB-exposed group in Japan that had seen a statistically significant in-
crease in lung cancer deaths. Id. (citing Masanori Kuratsune et al., Analysis of Deaths Seen 
Among Patients with Yusho—A Preliminary Report, 16 CHEMOSPHERE 2085 (1987)). The sub-
jects of this study, however, had been exposed to numerous potential carcinogens, includ-
ing toxic rice oil that they had ingested. Id. 
 70. Id. at 145–46. 
 71. Id. at 146–47. 
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pitted it against a weight of the evidence approach.72 Because his 
analysis bears many similarities with the Milward opinion, it is 
worth quoting at some length: 

The [trial court] reliability ruling was more com-
plex and arguably is not faithful to the statement in 
Daubert that “[t]he focus, of course, must be solely 
on principles and methodology, not on the conclu-
sions that they generate.” Joiner’s experts used a 
“weight of the evidence” methodology to assess 
whether Joiner’s exposure to transformer fluids 
promoted his lung cancer. They did not suggest 
that any one study provided adequate support for 
their conclusions, but instead relied on all the stud-
ies taken together (along with their interviews of 
Joiner and their review of his medical records). The 
District Court, however, examined the studies one 
by one and concluded that none was sufficient to 
show a link between PCB’s and lung cancer. The fo-
cus of the opinion was on the separate studies and 
the conclusions of the experts, not on the experts’ 
methodology. (“Defendants . . . persuade the court 
that Plaintiffs’ expert testimony would not be ad-
missible . . . by attacking the conclusions that Plain-
tiffs’ experts draw from the studies they cite”). 

Unlike the District Court, the Court of Appeals ex-
pressly decided that a “weight of the evidence” 
methodology was scientifically acceptable. To this 
extent, the Court of Appeals’ opinion is persuasive. 
It is not intrinsically “unscientific” for experienced 
professionals to arrive at a conclusion by weighing 
all available scientific evidence—this is not the sort 
of “junk science” with which Daubert was concerned. 
After all, as Joiner points out, the Environmental 
Protection Agency (EPA) uses the same methodol-
ogy to assess risks, albeit using a somewhat different 
threshold than that required in a trial. Petitioners’ 

 

 72. Id. at 152–53 (Stevens, J., dissenting). 
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own experts used the same scientific approach as 
well. And using this methodology, it would seem 
that an expert could reasonably have concluded 
that the study of workers at an Italian capacitor 
plant, coupled with data from Monsanto’s study and 
other studies, raises an inference that PCB’s pro-
mote lung cancer.73 

On its face, Justice Stevens’s opinion appears only to be at-
tacking the Chief Justice’s and the trial court’s one-at-a-time de-
construction of the studies supporting the plaintiff’s position. 
Chief Justice Rehnquist was wrong to show the flaws of individual 
bricks, because it is the wall as a whole that makes up the plaintiff’s 
case.74 

If one looks a bit more closely, however, Justice Stevens’s 
opinion is attacking other important aspects of the majority opin-
ion. It accuses the majority and the district court of being untrue 
to Daubert because they have focused on the experts’ conclusions, 
not their methodology.75 It is not clear from his opinion that Jus-
tice Stevens fully appreciated that this is a separate issue from his 
objection to the Chief Justice’s atomistic approach. Had he done 
so, presumably he would have explicitly objected to the ipse dixit 
paragraph in the majority opinion. Instead, his opinion proceeds 
as if this paragraph had not substantially altered the scope of 
Daubert’s method-conclusion distinction. 

There is another aspect of Justice Stevens’s focus on the 
method-conclusion distinction worth mentioning. Because, for 
Justice Stevens, only methodology should matter, the question was 
whether the weight of the evidence approach is itself a reliable 
“method.”76 His answer, of course, was yes.77 The problem, howev-

 

 73. Id. at 152–54 (internal citations and footnotes omitted). 
 74. Justice Stevens quotes the Eleventh Circuit on this point: 

The court explained: “Opinions of any kind are derived from individ-
ual pieces of evidence, each of which by itself might not be conclusive, 
but when viewed in their entirety are the building blocks of a perfectly 
reasonable conclusion, one reliable enough to be submitted to a jury 
along with the tests and criticisms cross-examination and contrary evi-
dence would supply.” 

Id. at 153 n.5 (quoting Joiner v. General Elec. Co., 78 F.3d 524, 532 (11th Cir. 1996), rev’d 
sub nom. General Elec. Co. v. Joiner, 522 U.S. 136 (1997)). 
 75. Id. at 154. 
 76. Id. at 152. 
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er, is that his yes appears to be a blanket yes, unaffected by the 
specific facts of the individual case. This position is not entirely in 
line with the majority’s “analytical gap” analysis. More important-
ly, it is in some tension with the entire thrust of Kumho Tire. For, 
following Kumho Tire, the issue is no longer whether the weight of 
the evidence approach, or indeed any approach, is reliable per 
se.78 The question is whether the approach reaches reliable con-
clusions in the case at hand.79 On this question, Justice Stevens was 
silent, as was the court of appeals, which did not have the benefit 
of the majority opinion in Joiner.80 

Perhaps in part because so much of what Justice Stevens 
had to say was running against the tide of Supreme Court admissi-
bility jurisprudence, his weight of the evidence point seems to 
have been of limited influence in subsequent cases, at least until 
Milward.81 While the term “weight of the evidence” appears in 
nearly two thousand subsequent admissibility opinions, rarely is 
the term used to describe the issue in Milward.82 Indeed, a Westlaw 
search in the “allcases” database using a combination of the terms 
“weight of the evidence approach,” “weight of the evidence meth-
odology” and “daubert” returned a total of eleven cases, including 
Joiner and Milward.83 Of the remaining nine, three make only a 
passing reference to the term or broach the issue only in dissent.84 
Another opinion concluded that a weight of the evidence meth-
odology is inappropriate in the context of a lawsuit rather than a 
regulatory assessment.85 And three other opinions conclude that 
the “method” was applied with insufficient precision to render the 

 

 77. Id. at 153. 
 78. Kumho Tire Co., Ltd. v. Carmichael, 526 U.S. 137, 153–54 (1999). 
 79. Id. at 154. 
 80. See Joiner, 522 U.S. at 150–55. 
 81. See Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11, 17 (1st Cir. 2011), 
cert. denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012). 
 82. See id. at 17–20. 
 83. Query “‘weight of the evidence approach’ ‘weight of the evidence methodology’ 
& daubert”. 
 84. See Whitlock v. Pepsi Americas, No. C 08-2742 SI, 2011 WL 2746494 at *10 (N.D. 
Cal. 2011); In re Fema Trailer Formaldehyde Prod. Liab. Litig., No. 07-1873, 2009 WL 
4572858 at *1 (E.D. La. 2009); Moore v. Ashland Chem. Inc., 151 F.3d 269, 290 n.8 (5th 
Cir. 1998). 
 85. Allen v. Pennsylvania Engineering Corp., 102 F.3d 194, 198 (5th Cir. 1996). 
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expert’s opinion admissible.86 This leaves two cases that rely on 
weight of the evidence methodology to admit an expert’s opin-
ion.87 However, only one of these opinions did so while reversing a 
trial court’s determination that the expert evidence was inadmissi-
ble.88 All of this might be compared to the scores of opinions that 
adopt the Chief Justice’s approach.89 I do not suggest that I con-

 

 86. Magistrini v. One Hour Martinizing Dry Cleaning, 180 F. Supp. 2d 584, 601 
(D.N.J. 2002), aff’d, 68 Fed. Appx. 356 (3d Cir. 2003); Scaife v. Astrazeneca LP, No. 06C 
04 218 SER, 2009 WL 1610575, at *16 (Del. Super. Ct. 2009); Estate of George v. Vermont 
League of Cities and Towns, 993 A.2d 367, 376 (Vt. 2010) (a worker’s compensation case). 
 87. In re Seroquel Prod. Liab. Litig., No. 6:06-MD-1769-ORL-22DAB, 2009 WL 
3806435 at *4 (M.D. Fla. 2009); King v. Burlington N. Santa Fe Ry. Co., 762 N.W.2d 24, 
41–42 (Neb. 2009). For a discussion of King, see Neal C. Stout, Judging the Reliability of Ex-
pert Causation Opinions Based on Epidemiology Data After King v. Burlington Northern Santa 
Fe Railway Company: Is the Judge a Gatekeeper or a Matador? 43 CREIGHTON L. REV. 1049, 
1060 (2010). 
 88. King, 762 N.W.2d at 51. In King, the wife of a deceased former railroad employee 
maintained an action seeking damages against a railroad under Federal Employers’ Liabil-
ity Act (FELA), asserting that her husband contracted multiple myeloma due to his expo-
sure to diesel exhaust fumes while working for the railroad. Id. at 31. The trial court 
granted the railroad’s motion in limine to exclude the testimony of the plaintiff’s expert 
witness regarding the cause of her husband’s myeloma and later granted the railroad’s 
motion for summary judgment. Id. at 33. The court of appeals affirmed. Id. The Nebraska 
Supreme Court reversed and remanded. Id. at 51. 
 89. Just to give a sampling of the number of cases opting for a version of this analy-
sis, the following cases do so with respect to epidemiological studies that the court con-
cludes are not sufficiently similar to the facts of the case to warrant the admission of an 
expert’s opinion based on their results: Estate of Mitchell v. Gencorp Inc., 968 F. Supp. 
592, 600 (D. Kan. 1997), aff’d, 165 F.3d 778 (10th Cir. 1999); Valentine v. Pioneer Chlor 
Alkali Co., Inc., 921 F. Supp. 666 (D. Nev. 1996); Sutera v. Perrier Grp. of America Inc., 
986 F. Supp. 655 (D. Mass. 1997); Wright v. Willamette Indus., Inc., 91 F.3d 1105 (8th Cir. 
1996); Nat’l Bank of Commerce v. Assoc. Milk Prod., Inc., 22 F. Supp. 2d 942 (E.D. Ark. 
1998), aff’d, 191 F.3d 858 (8th Cir. 1999); Austin v. Kerr-McGee Ref. Corp., 25 S.W.3d 280, 
292 (Tex. App. 2000); Amorgianos v. Nat’l Ry. Passenger Corp., 137 F. Supp. 2d 147 
(E.D.N.Y. 2001), aff’d, 303 F.3d 256 (2d Cir. 2002); Nelson v. Tennessee Gas Pipeline Co., 
243 F.3d 244 (6th Cir. 2001); Magistrini, 180 F. Supp. 2d 584; Christian v. Gray, 65 P.3d 
591, 601 (Okla. 2003); Newman v. Motorola, Inc., 78 Fed. Appx. 292 (4th Cir. 2003); In re 
W.R. Grace & Co., 355 B.R. 462 (Bankr. D. Del. 2006); Cotroneo v. Shaw Envtl. & Infra-
structure, Inc., No. H-05-1250, 2007 WL 3145791 (S.D. Tex. 2007); Knight v. Kirby Inland 
Marine Inc., 482 F.3d 347 (5th Cir. 2007); Watts v. Radiator Specialty Co., 990 So. 2d 143 
(Miss. 2008); LeBlanc v. Chevron USA, Inc., 396 Fed. Appx. 94 (5th Cir. 2010); Merck & 
Co. v. Garza, 347 S.W.3d 256 (Tex. 2011). 

There is an additional, structural reason why there are so many opinions of this type. 
Consider that with respect to any particular expert witness, appellate decisions may be di-
vided into four broad categories: (a) the appellate court affirms a trial court decision to 
admit; (b) the appellate court affirms a trial court decision to exclude; (c) the appellate 
court reverses a trial court decision to admit; or (d) the appellate court reverses a trial 
court decision to exclude. Almost certainly, there are far fewer reviews of decisions to ad-
mit than there are reviews of decisions to exclude. Generally, one cannot appeal a deci-
sion to admit, but a substantial number of decisions to exclude are reviewable because 
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ducted a thorough search or that I uncovered every relevant case. 
I only make the more modest assertions that opinions relying on a 
weight of the evidence approach are quite rare, and even rarer are 
opinions that do so in the context of reversing a trial court’s ex-
clusion of expert testimony. Milward is not totally isolated, but it 
lives in a very thinly populated neighborhood. 

In some ways, this is surprising because the academic litera-
ture includes a number of articles that generally adopt the weight 
of the evidence position.90 The article most on point is “Proving 
Causation: The Holism of Warrant and the Atomism of Daubert.”91 
In it, Susan Haack discusses the two Joiner opinions and sides with 
Justice Stevens.92 Professor Haack notes that the issue is a very 
general one, and the question presented is first, “what factors de-
termine whether, and if so to what degree, evidence warrants a 
conclusion; and, second, under what conditions those factors work 
in such a way as to enhance degree of warrant when diverse pieces 
of evidence are combined.”93 Haack argues that how warranted a 
conclusion is turns “on three factors: (i) how strong the connec-
tion is between the evidence and the conclusion—supportiveness; 
(ii) how solid the evidence itself is, independent of the conclu-
sion—independent security; and (iii) how much of the relevant 
evidence the evidence includes—comprehensiveness.”94 

 

they are accompanied by the granting of a defense summary judgment motion. With re-
spect to trial court exclusion decisions, the abuse of discretion standard tips the scale in 
favor of affirmance. In sum, relatively speaking there just are not that many opinions like 
Milward that reverse a trial court exclusion of an expert witness. Nevertheless, it is the case 
that even among this category of opinions a weight of the evidence justification is quite 
rare. 

Among cases reversing a trial court exclusion without the use of weight of the evi-
dence language, see Jahn v. Equine Servs., PSC, 233 F.3d 382, 389 (6th Cir. 2000); Smith 
v. Ford Motor Co., 215 F.3d 713, 721 (7th Cir. 2000); and Powell v. A.T. & T. Commc’n, 
Inc., 938 F.2d 823, 825 (7th Cir. 1991). 
 90. See, e.g., Susan Haack, Proving Causation: The Holism of Warrant and the Atomism of 
Daubert, 4 SUFFOLK J. HEALTH & BIOMEDICAL L. 253 (2008); Theresa M. Moore, Closing 
the Doors on Unsupported Speculation: Joiner’s Effect on the Admissibility of Expert Testimony, 33 
IND. L. REV. 349 (1999–2000); see also Douglas L. Weed, Evidence Synthesis and General Cau-
sation: Key Methods and an Assessment of Reliability, 54 DRAKE L. REV. 639 (2006). 
 91. Haack, supra note 90. 
 92. Id. at 260. 
 93. Id. 
 94. Id. at 264 (emphasis and internal citations omitted). This discussion is much 
more sophisticated than that provided by the Milward court. The court’s discussion in-
volves a general reference to the well-known “Bradford Hill criteria” taken from Sir Austin 
Bradford Hill’s 1995 lecture where he sets forth nine questions to consider in assessing 
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Anyone interested in this topic will be well-rewarded by 
reading her sophisticated discussion.95 Such discussions notwith-
standing, Milward stands as a rare opinion strongly advocating a 
weight of the evidence approach. It is to this case that I now turn. 

IV.  THE MILWARD OPINION 

Brian Milward developed APL, which he claimed was the 
result of exposure to benzene.96 A short overview of benzene-
induced illness will help to place his claim in perspective. 

Benzene, also known as benzol, is a highly flammable, or-
ganic chemical compound naturally found in gasoline.97 It has the 
molecular formula C6H6

98 and takes the form of a colorless liquid 
with a sweet smell.99 While many products have been reformulated 
to reduce or even eliminate their benzene content,100 the chemical 

 

evidence. See Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11, 17 (1st Cir. 2011), 
cert. denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012); Arthur Bradford 
Hill, The Environment and Disease: Association or Causation?, 58 PROC. ROYAL SOC’Y MED. 
295 (1965). They are: (1) strength (i.e., how strong is the correlation between the sus-
pected cause and the effect?); (2) consistency (i.e., do multiple studies support this rela-
tionship, or do some fail to do so?); (3) specificity (i.e., is the observed association specifi-
cally between the alleged cause and the alleged effect, namely, the specific disease?); (4) 
temporality (i.e., does the alleged cause precede the effect—and does it do so in the ap-
propriate time span?); (5) biological gradient (i.e., does the incidence of the effect rise as 
exposure to the alleged cause rises?); (6) plausibility (i.e., is a causal conclusion consistent 
with current biological knowledge?); (7) coherence (i.e., does a causal interpretation se-
riously conflict with known facts about the history and biology of the disease?); (8) exper-
iment (i.e., does the incidence of the effect fall if preventive action is taken to reduce ex-
posure to the alleged cause?); and (9) analogy (i.e., is there similarity to other known 
cases of a causal connection?). Hill, supra, at 295–99. 
 95. Haack, supra note 90, at 264. Haack concludes her discussion by agreeing that 
the evidentiary atomism reflected in the Chief Justice’s Joiner opinion is typical of judicial 
admissibility rulings. She even goes so far as to argue that this approach is implicit in the 
Daubert court’s ruling. Id. at 287–88. On this point I am not fully in agreement. That is, I 
am not persuaded that anything in the logic of legal admissibility rules compels this ap-
proach, especially after Kumho Tire and its emphasis on analytical gaps. However one re-
solves this issue, it does not alter the empirical reality that many decisions adopt an atom-
istic approach. See id. at 287. 
 96. Milward, 639 F.3d at 13. 
 97. Christine M. Morgan, Establishing Causation in Chemical Exposure Cases: The Pre-
cursor Symptoms Theory, 35 RUTGERS L. REV. 163, 170 (1982–1983). 
 98. E.g., Lance A. Wallace, The Exposure of the General Population to Benzene, 5 CELL 

BIOLOGY AND TOXICOLOGY 297, 297 (1989). 
 99. Morgan, supra note 97. 
 100. U.S. to Curb Benzene Production, CHICAGO TRIBUNE, Sept. 1, 1989, at 4; see also 
Alan R. Goelzer et al., Refiners Have Several Options for Reducing Gasoline Benzene, 91 OIL & 

GAS J. 63, 66 (1993). 
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is still used in the manufacture of chemicals, polymers, plastics, 
lubricants, rubbers, and other products.101 

There is no doubt that the substance is dangerous to hu-
mans.102 A guide on expert testimony spells out these dangers: 

The signs, symptoms, and subsequent adverse 
health effects of benzene exposure vary according 
to the intensity and route of exposure. If the skin 
comes in contact with benzene, it may become red 
and irritated. Continued dermal contact may result 
in scaly dermatitis, blisters, and the development of 
secondary infections. There may also be some ab-
sorption through the skin especially if benzene is 
combined with another solvent that is readily ab-
sorbed. Ingestion may result in burning of the gas-
trointestinal tract as well as stomach pain, chest 
pain, nausea, and vomiting. Higher concentrations 
of benzene can irritate the eyes, nose, and respira-
tory tract. 

Benzene’s primary danger comes from inhalation. 
Aspiration of the liquid into the lungs can cause 
immediate pulmonary edema and hemorrhage. In-
halation of the vapors in high concentrations pro-
duces confusion, euphoria, and a loss of coordina-
tion. Sufficient acute exposure can suppress the 
central nervous system, resulting in decreased respi-
ration, seizures, and death. Benzene concentrations 
of 20,000 parts per million [ppm] are fatal to hu-
mans within five to ten minutes. As a result of this 
high level of toxicity, permissible benzene levels are 
regulated by OSHA [Occupational Safety and 
Health Administration]. 

 

 101. AGENCY FOR TOXIC SUBSTANCES & DISEASE REGISTRY, U.S. DEP’T OF HEALTH AND 

HUMAN SERVS., TOXICOLOGICAL PROFILE FOR BENZENE 2 (2007), available at 
http://www.atsdr.cdc.gov/toxprofiles/tp3.pdf. 
 102. AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY, U.S. DEP’T OF HEALTH 

AND HUMAN SERVS., PUBLIC HEALTH STATEMENT BENZENE CAS# 71-43-2 (2007), available 
at http://www.atsdr.cdc.gov/toxprofiles/tp3-c1-b.pdf. 
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Chronic exposures also lead to injury, including 
bleeding, fatigue, loss of appetite and injury to 
blood components. Most litigation involving chron-
ic benzene exposure involves individuals who claim 
that it has caused them to suffer from aplastic ane-
mia, leukemia, or some other cancer. 

Most [chronic] benzene exposure plaintiffs come in 
contact with the substance in their workplace envi-
ronment be it a refinery, retail gasoline outlet, 
aboard ship, or elsewhere.103 

In the legal realm, benzene is a somewhat contradictory 
substance. Based on the above recitation of dangers related to 
benzene exposure, such a substance would normally disappear, at 
one rate or another, from the market.104 And if the market failed 
to respond, the successful tort claims brought by injured plaintiffs 
would cause various producers of the product to become insol-
vent.105 However, these are not the responses seen for the hazard-
ous chemical benzene; rather, plaintiffs benzene cases often face 
significant obstacles in asserting their claims.106 

Apposite to expectations, the wealth of research on ben-
zene exposure is one of the reasons why such plaintiffs have diffi-
culty winning their claims.107 This research includes epidemiologi-
cal evidence of the effects of benzene exposure for individuals in 
various occupations.108 While the data strongly support a relation-
ship between benzene exposure and aplastic anemia and between 
benzene exposure and Acute Myelogenous/Myeloid Leukemia 
(“AML”),109 the data is less supportive of a nexus between benzene 

 

 103. 3 DAVID L. FAIGMAN ET AL., MODERN SCIENTIFIC EVIDENCE § 29:1 (2011–2012 
ed.); see also 29 C.F.R. § 1910.1028 (2011) (footnotes omitted). The time-weighted average 
limit per eight-hour day for exposure to benzene is one ppm of airborne concentrations. 
The short-term exposure limit over any fifteen-minute period is five ppm. 29 C.F.R. § 
1910, 1028. 
 104. FAIGMAN ET AL., supra note 103. 
 105. Id. 
 106. Id. 
 107. Id. 
 108. Id. 
 109. Leukemia nomenclature can be quite confusing and is constantly evolving, espe-
cially with respect to subtypes of various diseases. That said, Lawrence G. Cetrulo offers 
the following set of basic distinctions: 
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exposure and other forms of leukemia.110 Thus, plaintiffs have a 
difficult time prevailing when the substantial body of epidemiolog-
ical evidence does not support their claim. When plaintiffs at-
tempt to surmount this evidence by relying on non-
epidemiological evidence, their efforts are often futile.111 This oc-
curs despite other research supporting a relationship between 
benzene exposure and other forms of leukemia.112 

Mr. Milward’s type of leukemia, APL, is a relatively rare 
subtype of AML, comprising eight to twelve percent of all AML 
cases.113 Further, he suffered from a rare subtype of APL.114 Be-
cause of its relative rarity, the epidemiology with respect to this 
disease is less than definitive.115 Studies do show a statistically sig-
 

The two most common types of leukemia are lymphocytic (lympho-
blastic) and myelogenous (myeloid) and these types can be either 
chronic (Chronic Lymphocytic/Lymphoblastic Leukemia—CLL; 
Chronic Myelogenous/Myeloid leukemia—CML) or acute (Acute 
Lymphocytic/Lymphoblastic Leukemia—ALL; Acute Myelogenous/ 
Myeloid Leukemia—AML). CLL patients are most often over the age 
of 55 and the disease almost never affects children. ALL is the most 
common type among young children. CML affects mainly adults, while 
AML is the most common type and affects both children and adults. 
AML is also the type of leukemia most clearly associated with benzene 
exposure. The typical latency period for benzene-induced leukemia is 
five to fifteen years after first exposure, but in many cases the cause 
may not be known. 

4 LAWRENCE G. CETRULO, TOXIC TORTS LITIGATION GUIDE § 35:7 (2011). 
 110. FAIGMAN ET AL., supra note 103, § 29:22. 
 111. Id.; see also Castellow v. Chevron USA, 97 F.Supp.2d 780, 798 (S.D. Tex. 2000) 
(finding expert testimony insufficient to overcome epidemiological evidence showing no 
significant excess rate of AML following benzene exposure); Chambers v. Exxon Corp., 81 
F. Supp. 2d 661, 665 (M.D. La. 2000) (finding experts’ causation theories insufficient 
where they could produce no controlled epidemiological study that supports their theo-
ries), aff’d, 247 F.3d 240 (5th Cir. 2001). 
 112. FAIGMAN ET AL., supra note 103, § 29 (2011). For a useful examination of this 
evidence, see the discussion by Bernard Goldstein in the guide. Id. §§ 29:17–37. 
 113. HEMATOPATHOLOGY 424 (Eric D. Hsi ed., 2d ed. 2012); NEOPLASTIC DISEASES OF 

THE BLOOD 181 (Peter H. Wiernik et al. eds., 4th ed. 2003). 
 114. Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11, 16 (1st Cir. 2011), cert. 
denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012). 
 115. The problem is one of power. Tests of statistical significance are designed to 
guard against one type error, commonly called Type I Error. This error occurs when one 
declares a causal relationship to exist when in fact there is no relationship, e.g., conclud-
ing that silicone breast implants cause autoimmune disease. See Jon Todd Powell, How to 
Tell the Truth With Statistics: A New Statistical Approach to Analyzing the Bendectin Epidemiologi-
cal Data in the Aftermath of Daubert v. Merrell Dow Pharmaceuticals, 31 HOUS. L. REV. 
1241, 1258 (1994). A second type of error, commonly called Type II Error, occurs when 
one declares a causal relationship does not exist when in fact it does. Id. The “power” of a 
study measures its ability to avoid a Type II Error. Id. 1265–66. Power is a function of a 
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nificant correlation between benzene exposure and certain sub-
types of AML.116 Moreover, some epidemiological studies do show 
a positive correlation between benzene and APL, but the results 
are not statistically significant.117 

A. The Trial Court Opinion 

The trial court excluded Milward’s expert witnesses.118 With 
respect to one expert witness, Dr. Martyn Smith, the district court 
premised its position on its determination as to whether Dr. Smith 
had sufficient evidence to support the argument that the genetic 
mutation that leads to APL occurs in a common progenitor cell of 
all myeloid leukemias.119 If so, then the epidemiological evidence 
indicating a relationship between benzene exposure and other 
types of AML is more clearly relevant with respect to whether it 
causes APL.120 The trial court concluded, however, that the argu-

 

study’s sample size, the size of the effect one wishes to detect, and the significance level 
used to guard against Type I Error. Id. at 1267. Because power is a function of, among 
other things, the significance level used to guard against Type I errors, all things being 
equal, minimizing the probability of one type of error can be done only by increasing the 
probability of making the other. Id. at 1259. Formulae exist to calculate the power of case-
control and cohort studies from 2 x 2 contingency table data. See id. at 1266–67. 

Because the power of any test is reduced as the incidence of an effect decreases, 
Type II threats to causal conclusions are particularly relevant with respect to rare events. 
Plaintiffs make a fair criticism of randomized trials or epidemiological cohort studies 
when they note that sometimes the studies have insufficient power to detect rare events. 
In this situation, case-control studies are particularly valuable because of their relatively 
greater power. In most toxic tort contexts, the defendant would prefer to minimize Type I 
Error while the plaintiffs would prefer to minimize Type II Error. Ideally, what we would 
prefer are studies that minimize the probability of both types of errors. Given the im-
portance of power in assessing epidemiological evidence, surprisingly few appellate opin-
ions discuss this issue. But see DeLuca v. Merrell Dow Pharm., Inc., 911 F.2d 941, 948 (3d 
Cir. 1990), which contains a good discussion of epidemiological evidence. The opinion 
discusses the two types of error and suggests that courts should be concerned about both. 
Id. Unfortunately, neither the district court opinion nor the court of appeals opinion in 
Milward discusses power. See Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11 (1st 
Cir. 2011), cert. denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012); 
Milward v. Acuity Specialty Prods. Grp., Inc., 664 F. Supp. 2d 137 (D. Mass. 2009), rev’d, 
639 F.3d 11 (1st Cir. 2011), cert. denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 
1002 (2012). 
 116. Steven H. Lamm et al., Consistencies and Inconsistencies Underlying the Quantitative 
Assessment of Leukemia Risk from Benzene Exposure, 82 ENVTL. HEALTH PERSP. 289, 290 
(1989). 
 117. See Milward, 664 F. Supp. 2d at 144. 
 118. See id. at 149. 
 119. Id. at 146. 
 120. See id. at 148–49. 
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ment asserting this was an untested hypothesis and that “clear dif-
ferences exist among AML subtypes that may make inappropriate 
a broad extrapolation from AML generally to APL specifically.”121 
The court rejected his testimony on “analytical gap” grounds.122 
The studies relating to other types of AML could not support a 
conclusion that benzene causes APL.123 

The opinions of other experts were rejected on similar 
grounds.124 With respect to each, the trial court’s central point was 
that evidence indicating a correlation between benzene and other 
types of AML were not sufficiently on point to support the experts’ 
conclusions.125 In this respect, the opinion is quite similar to the 
Chief Justice’s systematic rejection of the epidemiology in Joiner. 

Near the end of its opinion, the district court briefly noted 
a slightly different point. One of the plaintiff’s experts reanalyzed 
some epidemiological studies on APL and benzene, and claimed 
that they indicated a positive correlation.126 Defense experts ar-
gued that this was not the case because the analyses were based on 
faulty odds ratio correlations.127 The discussion ended with the fol-
lowing observation: 

In any event, even to the extent some of the data 
reported in the various studies could be properly 
understood to suggest a positive association, the 
findings are not statistically significant. It does not 
appear that the plaintiffs now seriously contend 
otherwise, but rather argue that evidence of an as-
sociation between benzene and APL “suggests” a 
causal relationship, and such a suggestion is further 
support for Dr. Smith’s opinion that the relation-
ship exists because it is biologically plausible. 

A “suggestion” may give rise to a plausible hypothe-
sis, but not a reliable inference. That is why scien-
tists are careful only to rely on data that is shown to 

 

 121. Id. at 144. 
 122. See id. at 142, 149. 
 123. Id. at 148–49. 
 124. Id. at 145. 
 125. Id. at 145–46. 
 126. Id. at 144. 
 127. Id. at 149. 
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have statistical significance. In this case, Dr. Smith’s 
attempt to support his conclusion with data that 
concededly lacks statistical significance is a devia-
tion from sound practice of the scientific method. 
In short, what Dr. Smith has is an epidemiological 
hypothesis to go with his biological hypothesis. 
What is lacking is sufficient evidence—whether bio-
logical or epidemiological—to warrant a reliable 
scientific inference.128 

The district court comes close to saying that the absence of 
statistically significant, confirming epidemiological evidence con-
cerning APL rendered the opinions of the plaintiff’s experts unre-
liable.129 The court’s last minute concern about statistical signifi-
cance clearly disregards the problem of power. Given the paucity 
of epidemiological evidence, other research becomes more rele-
vant in assessing whether there is a causal relationship. There are 
many appellate opinions that make exactly this point.130 Thus, 
what is interesting about the court of appeals opinion is not that it 
reversed the trial court, but rather, that it employed weight of the 
evidence rhetoric in doing so. 

B. The First Circuit Opinion 

First, one should note at the outset that the Milward opin-
ion does not repeat the mistake made by Justice Stevens of pro-
ceeding as if one can draw a hard line between methods and con-
clusions. Moreover, as a post-Kumho Tire case, it recognizes that 
“admissibility must turn on the particular facts of the case.”131 It 
presents Justice Stevens’s weight of the evidence position unen-

 

 128. Id. 
 129. See id. at 148–49. 
 130. See, e.g., Metabolife Int’l, Inc. v. Wornick, 264 F.3d 832 (9th Cir. 2001) (finding 
that efficacy studies are not reliable research methodology for safety testing of supplement 
intended for long term use); Ruff v. Ensign-Bickford Indus., Inc., 168 F.2d 1271 (D. Utah 
2001) (asserting that ecological studies are given little evidentiary weight when used to 
establish causation); Bloomquist v. Wapello Cnty., 500 N.W.2d 1 (Iowa 1993) (considering 
some epidemiological data in concluding that the correlation between other types of AML 
and benzene were not on point when considering the relationship between benzene and 
APL). 
 131. Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11, 19 (1st Cir. 2011), cert. 
denied sub nom. U.S. Steel Corp. v. Milward, 132 S. Ct. 1002 (2012). 
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cumbered by much of the extra baggage that may have deprived 
his opinion of much influence. 

Second, the appellate court could have easily reached its 
conclusion without a weight of the evidence discussion. Indeed, it 
did so.132 In one part of the opinion, the court made the following 
observations: 

In reaching these three conclusions about some of 
the evidence on which Dr. Smith based his opinion, 
the court both placed undue weight on the lack of 
general acceptance of Dr. Smith’s conclusions and 
crossed the boundary between gatekeeper and trier 
of fact. . . . 

In addition, the alleged flaws identified by the court 
go to the weight of Dr. Smith’s opinion, not its ad-
missibility. There is an important difference be-
tween what is unreliable support and what a trier of 
fact may conclude is insufficient support for an ex-
pert’s conclusion. . . . 

Of course, following Joiner, a “district court properly 
may exclude expert testimony if the court concludes 
too great an analytical gap exists between the exist-
ing data and the expert’s conclusion.” Here, how-
ever, “the gap was of the district court’s making.” 
Dr. Smith’s opinion was based on a reliable meth-
odology and substantial evidence that he carefully 
explained. The questions that the court posed were 
sensible ones, but ones for the jury to resolve. . . . 

Epidemiological studies are not per se required as a 
condition of admissibility regardless of context.133 

These passages are, by themselves, sufficient grounds for reversal. 
In sum, they argue that the trial court placed too much reliance 
on general acceptance and the absence of strong epidemiological 

 

 132. See id. at 22–23. 
 133. Id. at 22–24 (internal citations omitted). 
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evidence,134 and it overstepped its gatekeeper role by assessing suf-
ficiency as well as reliability.135 

From this point of view, the weight of the evidence discus-
sion in Milward is simply gloss. Why then even include it? In my 
opinion, the discussion was included to achieve the very purpose 
that generates this special issue of the review. The court wished to 
move beyond the facts of this case in order to advocate the use of 
the weight of the evidence approach in future cases. Thus, a cen-
tral question is exactly what, in the eyes of the court, does the term 
entail? 

First, the opinion supports the rather unremarkable asser-
tion that, in deciding a causal question, one should look at all the 
relevant evidence.136 On this point there is really no controversy, at 
least when it comes to experts deciding a question of scientific 
fact, and on this point there is certainly no disagreement between 
the trial court and the court of appeals.137 

Second, the opinion argues that focusing solely on the fact 
that each of several pieces of evidence weakly supports a conclu-
sion may cause one to underestimate their combined persuasive-

 

 134. For this point, the court notes that it “is well-settled that while epidemiological 
studies may be powerful evidence of causation, the lack thereof is not fatal to a plaintiff’s 
case.” Id. at 24 (citing Rider v. Sandoz Pharm. Corp., 295 F.3d 1194, 1198 (11th Cir. 
2002)). The court could have cited many additional cases as well. See, e.g., Benedi v. 
McNeil-P.P.C., Inc. 66 F.3d 1378, 1384 (4th Cir. 1995); Schott v. I-Flow Corp., 696 F. Supp. 
2d 898, 905 (S.D. Ohio 2010) (finding general causation experts’ opinions based on pub-
lished and peer-reviewed cohort studies, animal studies, and in vitro studies reliable where 
conducting epidemiological studies would be unethical); In re Heparin Prods. Liab. Litig., 
803 F. Supp. 2d 712 (N.D. Ohio 2011). In Heparin, the presiding judge stated: 

Courts have rejected non-epidemiological evidence as unreliable 
where there is an overwhelming body of epidemiological evidence to 
the contrary. . . . 
Here, however, there is no such overwhelming body of contrary epi-
demiological evidence. Defendants point to two epidemiological stud-
ies, neither of which were designed to determine whether there was an 
association between contaminated heparin and any of the conditions 
identified in defendants’ motion for summary judgment. Absence of 
proof is not proof of absence, and while these studies do not provide 
support for plaintiffs’ theories, neither do they contradict them. I will 
not, therefore, exclude plaintiffs’ evidence on these grounds. 

Heparin, 803 F. Supp. 2d at 727–28. 
 135. See Milward, 639 F.3d at 22. 
 136. See id. at 23 (“The hallmark of the weight of the evidence approach is reasoning 
to the best explanation.”). 
 137. See id. 
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ness.138 Studies should be looked at as a group, and viewed from 
this perspective, the sum of the parts may be greater than each 
study by itself.139 These first two points together offer good advice 
on how to engage in inductive reasoning and implicitly criticize 
opinions that adopt a different approach. 

Finally, and most interestingly, in some of the appellate 
court’s passages, the term “weight of the evidence” is more than 
simply a way to restate the two previous points. The court pro-
motes weight of the evidence from the status of a perspective to 
the status of a methodology.140 According to the Milward court: 

Unlike a logical inference made by deduction where 
one proposition can be logically inferred from oth-
er known propositions, and unlike induction where 
a generalized conclusion can be inferred from a 
range of known particulars, inference to the best 
explanation—or ‘abductive inferences’—are drawn 
about a particular proposition or event by a process 
of eliminating all other possible conclusions to ar-
rive at the most likely one, the one that best ex-
plains the available data.141 

The court states that this “methodology” is akin to differ-
ential diagnosis, a technique usually applied to answer questions 
of specific causation, not questions of general causation as pre-

 

 138. See id. (“The district court erred in reasoning that because no one line of evi-
dence supported a reliable inference of causation, an inference of causation based on the 
totality of the evidence was unreliable.”). 
 139. One should point out, of course, that the whole is not always greater than the 
sum of the parts. As Haack notes: 

So a combination of pieces of evidence will warrant a conclusion to a 
higher degree than any of its components alone would do when, but 
only when, combining the various elements enhances supportiveness; 
enhances the independent security of evidence favorable to the con-
clusion; and/or enhances comprehensiveness by introducing further, 
no less supportive, elements. 

HAACK, supra note 90, at 265. 
 140. See Milward, 639 F.3d at 17 (“Dr. Smith’s opinion was based on a ‘weight of the 
evidence’ methodology in which he followed the guidelines articulated by world-
renowned epidemiologist Sir Arthur Bradford Hill in his seminal methodological article 
on inferences of causality.”). 
 141. Id. at 17 n.7 (quoting Bitler v. A.O. Smith Corp., 391 F.3d 1114, 1124 n.5 (10th 
Cir. 2004)). 
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sented in this case.142 Typically, courts accept differential diagnosis 
testimony when there is evidence of general causation and the ex-
pert explains why he believes that other possible causes seem less 
probable than the purported cause.143 The Milward opinion im-
plies that a similar approach should be applied to experts employ-
ing a weight of the evidence methodology.144 Both approaches rely 
substantially on expert judgment irreducible to an explicit formu-
la or protocol.145 As stated in Milward: 

The fact that the role of judgment in the weight of 
the evidence approach is more readily apparent 
than it is in other methodologies does not mean 
that the approach is any less scientific. No matter 
what methodology is used, “an evaluation of data 
and scientific evidence to determine whether an in-
ference of causation is appropriate requires judg-
ment and interpretation.”146 

 

 142. See id. at 18 (“The use of judgment in the weight of the evidence methodology is 
similar to that in differential diagnosis.”). 
 143. See Westberry v. Gislaved Gummi AB, 178 F.3d 257, 263 (4th Cir. 1999) (stating 
that a large majority of courts have relied on differential diagnosis and listing multiple 
court of appeals decisions in support). 
 144. See Milward, 639 F.3d at 18 (“The use of judgment in the weight of the evidence 
methodology is similar to that in differential diagnosis . . . .”). 
 145. See id.; Westberry, 178 F.3d at 263. 
 146. Milward, 639 F.3d at 18 (quoting RESTATEMENT (THIRD) OF TORTS: LIAB. FOR 

PHYSICAL AND EMOTIONAL HARMS § 28 cmt. c (2010)). 
It is worth noting that Haack is not altogether comfortable with the phrase “weight 

of the evidence methodology” precisely because of its open-endedness. See HAACK, supra 
note 90, at 273 (“But it should also be clear—though it is, perhaps, not quite so obvious—
that Joiner’s appeal to ‘weight of evidence methodology’ is itself a bit misleading, at least 
if it is intended to suggest that there is anything like an algorithm or protocol, some effec-
tive, mechanical procedure for calculating the combined worth of evidence.”). The 
Court’s suggestion that a weight of the evidence approach is a “methodology” is reminis-
cent of efforts of fingerprint analysts to label the ACE-V approach to fingerprint identifi-
cation a “methodology.” Jennifer Mnookin, The Courts, the NAS, and the Future of Forensic 
Science, 75 BROOK. L. REV 1209, 1219 (2010). ACE-V is an acronym for a process by which 
a latent fingerprint expert first analyzes a print to see if there is enough useful information 
to proceed, then compares the latent print to a particular source print, and then evaluates 
the similarities and difference between the two to decide whether or not there is a match. 
Id. at 1217–18. The final step is verification by another expert who reproduces the first 
three steps. Id. at 1218. As rigorous as this may sound, the process is essentially that two 
persons thoroughly examine and compare a set of fingerprints. Id at 1219. Jennifer 
Mnookin notes the problems in considering ACE-V as a method: 



SANDERS - FINAL2 (DO NOT DELETE) 4/14/2013  9:01 PM 

172 WAKE FOREST JOURNAL OF LAW & POLICY [Vol. 3:1 

Experts using a weight of the evidence methodology 
should be given the same wide latitude as is given those employing 
the differential diagnosis method.147 

V.  MILWARD’S DECONSTRUCTION OF THE JOINER APPROACH 

From a deconstructionist perspective, how might we under-
stand Milward? The answer is that it attempts to deconstruct Chief 
Justice Rehnquist’s deconstructive method in Joiner. Chief Justice 
Rehnquist discussed the animal studies and each of four epidemi-
ological studies seriatim, and demonstrated the weakness of 
each.148 Once demonstrated to be inadequate to support the ex-
pert’s conclusion, the study was discarded.149 The device was suc-
cessful in Joiner and has been widely emulated in other opinions 
that exclude expert testimony.150 

Milward, like Justice Stevens’s Joiner dissent before it, argues 
that because scientists do not assess research in this way, it is inap-
propriate for courts to do so.151 This approach to assessing admis-
sibility is itself wrong. 

This leaves the question of what should replace the ap-
proach in Milward, and here the moderate deconstruction/radical 
deconstruction distinction of Fuchs and Ward is particularly valu-
 

While careful observation and the recording of one’s observations may 
be a necessary part of many scientific practices, careful observation in 
and of itself cannot be meaningfully said to constitute a method. 
Moreover, the simple act of labeling this process of careful observation 
as a methodology does not make it into one. Nor does bestowing upon 
it the label “scientific” tell us, through the moniker, anything about its 
likely validity or error rate. 

Id. Something similar might be said about the weight of the evidence methodology. Both 
are “too general in conception and scope to provide much in the way of guidance or con-
straint” for those who employ them. Id. 
 147. Elsewhere I have argued that the requirement that the plaintiff prove specific 
causation poses special proof and admissibility problems. See Joseph Sanders, Applying 
Daubert Inconsistently? Proof of Individual Causation in Toxic Tort and Forensic Cases, 75 
BROOK. L. REV. 1367 (2010). As a result, courts in fact often do lower the admissibility bar, 
sometimes substantially, when assessing differential diagnosis testimony. This passage 
from Milward is open to the interpretation that the standard for general causation evi-
dence should follow suit. 
 148. General Elec. Co. v. Joiner, 522 U.S. 136, 143–46 (1997). 
 149. Id. 
 150. See, e.g., Amorgianos v. National R.R. Passenger Corp., 303 F.3d 256, 268–270 
(1st Cir. 2002); Allison v. McGhan Medical Corp., 184 F.3d 1300, 1312–16 (11th Cir. 
1999). 
 151. Milward, 639 F.3d at 17–19. 
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able. As noted above,152 Milward’s comparison of weight of the evi-
dence and differential diagnosis, along with its observation that 
the weight of the evidence approach entails giving experts wide 
latitude in exercising professional judgment, hints at a radical de-
construction of Daubert.153 Reinforcing this idea are the court’s 
statements that flaws in an expert’s analysis should go to weight, 
not admissibility.154 Perhaps all or nearly all critiques of an expert 
employing a weight of the evidence methodology should go to 
weight, not admissibility.155 

At the end of the day, however, the court backs away from 
any attempt to roll back the clock to a pre-Daubert, pre-heightened 
admissibility standard era.156 Most revealing in this regard is a pas-
sage near the end of the opinion where the court stated: 

To be clear, this is not a situation in which the avail-
able epidemiological studies found that there is no 
causal link, or even one in which no cases of APL 
were found among benzene-exposed workers. Cf. 
Norris v. Baxter Healthcare Corp., 397 F.3d 878, 882 
(10th Cir. 2005) (holding that epidemiological 
studies are not required to prove causation, but that 
a substantial body of epidemiological evidence chal-
lenging causation cannot be ignored); Allen v. Pa. 
Eng’g Corp., 102 F.3d 194, 197 (5th Cir. 1996) (find-
ing it significant that “numerous reputable epide-
miological studies covering in total thousands of 
workers” indicated that there was no causation). 

Rather, this is a case in which there is a lack of statis-
tically significant epidemiological evidence, and in 
which the rarity of APL and difficulties of data col-
lection in the United States make it very difficult to 
perform an epidemiological study of the causes of 

 

 152. See supra Part II.D. 
 153. Milward, 639 F.3d at 18, 23. 
 154. Id. at 22. 
 155. There are some state court opinions in states that have never adopted Daubert 
that come close to saying exactly this. See, e.g., Marsh v. Valyou, 977 So. 2d 543, 550 (Fla. 
2007). 
 156. Milward, 639 F.3d at 24. 
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APL that would yield statistically significant re-
sults.157 

The passage, read closely, places two substantial limitations 
on the scope of the opinion. First, the case can, if one chooses, be 
read as applying only to those situations where there is some weak 
but positive epidemiological evidence.158 It does not touch the 
large number of cases such as Norris and Allen (as well as the 
Bendectin159 and silicone breast implant cases160), where there is a 
substantial body of epidemiology failing to show a relationship. 
Second, and perhaps more importantly, it reaffirms the pecking 
order of relevant scientific data.161 Epidemiology comes first.162 

None of this should surprise us. No court, especially a low-
er court, is in a position to tear down the entire Daubert edifice 
that has been constructed over the last two decades. Even this 
modest deconstruction is itself open to attack. The battle is likely 
to be fought over the very issue that makes the Milward opinion 
intriguing—the use of the weight of the evidence concept as a way 
to give experts greater wiggle room in stating a conclusion based 
on their overall judgment about causation. The clearest example 
of a court refusing to permit this expansive approach is Magistrini 
v. One Hour Martinizing Dry Cleaning,163 in which the court an-
nounced: 

Dr. Ozonoff identified the methodology he used in 
rendering his opinions as “the weight-of-the-
evidence methodology.” According to Dr. Ozonoff, 
“Although there is no accepted definition [of the] 
methodology, the essence of the ‘weight-of-the-
evidence’ approach requires that different types of 
data be evaluated together. This may include toxi-

 

 157. Id. 
 158. Id. at 24–25. 
 159. See supra Part II.B. 
 160. See supra note 115. 
 161. Milward, 639 F.3d at 24–25. 
 162. If I am correct, it will be interesting to see how the First Circuit binds Milward in 
the coming opinions that affirm a trial court’s exclusion of expert testimony in toxic tort 
cases. 
 163. Magistrini v. One Hour Martinizing Dry Cleaning, 180 F. Supp. 2d 584 (D.N.J. 
2002). 
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cology and chemical/structural studies, epidemio-
logical studies, animal studies and comparison with 
toxicity benchmarks.” Factors to be included in an 
evaluation of disparate data using the weight-of-the-
evidence approach are: (1) tumor data from human 
studies; (2) tumor data from animal studies; (3) 
structure-activity relationships; (4) short-term test 
findings; (5) results of appropriate physiological, 
biochemical and toxicological observations; and (6) 
comparative metabolism and pharmacokinetic stud-
ies. However, Dr. Ozonoff still did not offer any sci-
entific method to guide what weight he had accord-
ed each piece of evidence nor did he explain why 
he weighted the evidence as he did nor how, given 
the body of evidence before him, he arrived at his 
ultimate conclusions. . . . 

Importantly, because the weight-of-the-evidence 
methodology involves substantial judgment on the 
part of the expert, it is crucial that the expert supply 
his method for weighting the studies he has chosen 
to include in order to prevent a mere listing of stud-
ies and jumping to a conclusion. How else can one 
expert’s choice of “weight” be helpful to a jury 
which may be called on to assess a “battle of weigh-
ers”?164 

VI.  CONCLUSION 

The circuit court opinion in Milward is indeed intriguing. 
Its focus on weight of the evidence permits it to renew the debate 
about how courts should assess scientific arguments. Likely, the 
case has also drawn attention because this debate is part of a larger 
struggle between plaintiff and defense tort lawyers about the reach 
of Daubert. It is no secret that the plaintiff’s bar has never liked the 
Daubert approach to admissibility once it became clear that this 
approach substantially raised the admissibility bar. Any opinion 
that offers a systematic argument about why the bar should be 

 

 164. Id. at 601–02; see also Estate of George v. Vermont League of Cities and Towns, 
993 A.2d 367, 378 (Vt. 2010). 
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lowered is likely to garner support within this community. Milward 
does so and, as argued herein, does so without the baggage associ-
ated with Justice Stevens’s similar effort in Joiner. 

However, as this discussion of deconstructive enterprises 
suggests, Milward may ultimately produce less radical change than 
perhaps is hoped for by its proponents. Dismantling the Daubert 
edifice is something academics can do in the isolated solitude of 
their office.165 It is another thing altogether for practitioners in a 
field—be they scientists, lawyers, or even federal appellate court 
judges—to engage in this type of radical deconstruction. That en-
deavor must await the revolution. 

 

 165. See, e.g., Lisa Heinzerling, Doubting Daubert, 14 J.L. & POL’Y 65 (2006). 


