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EXPERT EVIDENCE, “NAKED STATISTICS” AND STANDARDS OF PROOF

In the context of th&JK Supreme Court decision Sienkiewicz v Greif(2011) this article
discusses the question whethsrcalled “naked statisticalevidence” can satisfy the civil
standard of proah English law, th&‘balance of probabilities . It argues that whas required
to satisfy the standari@ a judicial belief that causatida more likely than not, rather than a
categorical belief that causation occurred. Whetherh a beliefs justified depends on the
weight of the evidence as well as the degree dbabdity it purportsto establish, but theris

no reason of principle why epidemiological evideadene should not satisfy this standard.

|. Introduction

Unlike some European legal systems, English law applies sharply different standards of proof

to criminal and civil proceedingsin a series of recent decisions ti& Supreme Court and

its predecessor the House of Lords have reiterated that there are two, and only two, standards

of proofin English law? The criminal standard (which also appliesertain civil mattersyot

relevant here) requires the judge or jtmype satisfied beyond reasonable doubtasjuries

are usually instructedp be “sure” of guilt. The civil standard (which also appli@scertain

criminal matters where the defence bears the burden of proof) requires the judgélbojgly

juries are rarén civil cases}o be satisfied on the balance of probabilitiaghe words of Lord

Nicholls,“The balance of probability standard means that a osatisfiedanevent occurred

if the court considers that, on the evidence, the occurrence of the event was motiedikel

not.”3
This articleis concerned with relation between scientific evidence ahavent, or a

causal connection between evemganore likely than noto have, and a legal finding thét

occurred. There are two distinct issues that complicate the relation between these twb kinds

probabilistic finding. One concerns the relation betwednexpert’s conclusions about

1 Kevin M. Clermont and Emily SherwiffA Comparative Viewof Standardef Proof” 50 American
Journalof Comparative Law2002), pp. 24%tsqq.

2 Secretaryf State for the Home DepartmentRehmarf2001] UKHL 47;Re D [2008] UKHL 33;Re
B (Children) (Sexual Abuse: StandastiProof)[2008] UKHL 35;In Re S-B (Children) (Care Proceedings:
Standardf Proof)[2009] UKSC17. All 21%century judgments citeid this article are availablen the internet
at <www.bailii.org> (last accessed July 2013).

3ReH (Minors) (Sexual Abuse: StandaofiProof)[1996]AC 568at 586.



probability and thecourt’s degreeof confidencein that conclusion; the other concerns the
relation between probabilities applicalitea class of events and the probability of causation
in anindividual case. Despite these difficulties, | shall argue that Naeholls’ definition of
the standard of proef endorsedy a unanimous Supreme Cdurtshould be takeat face
value,at least where questions of causation are concerned, and consequently proof of liability
by so-called““naked statisti@l evidencé& is acceptable. A piece of evidence niegconsidered
“nakedly statistical whent appliesto a caséyy affiliating that caseo a general categormyf
cases”.” In this broad and perhaps misleading sense of the term, epidemiological evidence
“nakedly statistical” evenif it relies on biologyaswell asstatisticsto establish causatidiso
long asthat biological evidence appliés a class of cases rather tharthe individual casat
hand. | do not propodge discussvhatcombinationof statistics and biology should suffite
prove causation. | assume that statistics of relative risk, comparing those exposed and not
exposedo some toxic substance with resptcthe incidence of some disease, may contribute
to proving causatiohprovided that good reasons exist for interpreting the statistical association
ascausaP In denying that suchn inferenceis objectionable on grounds of legal principle, |
reject the views of severblK Supreme Court justicés Sienkiewicz v Greif. Those views
had no direct bearing on the actual decismo®ienkiewiczwhich conceraedthe application of
a special rule about tort liability for mesothelioma, but rather strangely, thisncaséch no
epidemiological evidence was heard was the occasion for extensive judicial discussion of the
relation between epidemiology and law.

These two arguments are dealt witlsections Il andV below. Beforevereach them,

Sectionll will further consider the nature of the evidentighp” between what Goléf,in

4ReD, supranote2, atpara. 23.

5 Alex Stein,Foundationf Evidence LawOxford: Oxford University Press2005) p. 43.

8 Cf. Claire Mclvor, “Debunking Some Judicial Myths about Epidemiology arscRelevancdo UK
Tort Law” Medical Law Review(2013), pp. 552t sqq.atp. 568.

" Alex Broadbent;‘Epidemiological Evidencen Proofof SpecificCausation” 17 Legal Theory(2011)
pp.237etsqq.

8 CarlF. Cranor,Toxic Torts: Science, Lawndthe Possibilityof Justice(Cambridge: Cambrige
University Press2006)at pp. 102-5.

9 Sienkiewiczv. Greif (UK) Ltd., Willmore v Knowsley MetropolitaBorough Counci[2011] UKSC
10.

10 Steve Gold;‘Causation in Toxic Torts: Burdensf Proof, Standardsf Persuasion and Statistical
Evidence”, 96 Yale Law Journal(1986)pp.376etsqq.



terminology echoetly other commentats'* and the Supreme Couftcalls “fact probability”
and “belief probability”. These terms are somewhat ambiguous, and translating them into

categorie®f probability familiarto non-lawyerss not a straightforward task.

[l “Fact” and “Belief”
Gold’s discussion of‘fact” and“belief” probabilty alludesto Hacking’s discussion of the
“Janus-faced” concepbf probability which first emergeith the 17 century:“On the one side
it is statistical, concerning itself with stochastic laws of chance proc&€3sdse other sidé
is epistemological, dedicatdd assessing reasonable degrees of bielipfopositions [which
may be] quite devoid of statisticedckground.”*® It seems, then, that leadding yet another
pair of termgo the succession that Hacking chronicles, for vilndellor’s terminology (also
usedby Hacking)* are called‘chances” and“epistemic probabilities”.1> He also seemi use
“belief probability” to referto what Mellor calls‘credences”, thatis psychological facts about
the degreeo which someone (in this case a judge or jury) actually believes a propoagion,
opposedo the degreéo which the evidence justifies thembelievingit (Mellor’s “epistemic
probability”).

It is difficult to be sure what view Gold or Lord Rodgers and Baroness Hale when
they draw on his views Sienkiewic2® - takes of what David Lewis called tfH@rincipal
Principle”,” or as Mellor formulages it, the chances-as-evidengarinciple: “A’s epistemic

probability, given only that A has chanpeof being truejs alsop”.*® This principlecanbe

11 Chris Miller, “Causation in Personal Injury: Legalr Epidemiological CommoSBense?” 26 Legal
Studies(2006)pp. 544 et sqq.;Mclvor, “Debunking”, supranote 6,pp.553etsg.; Sarah Fulham-McQuillan
“Judicial Beliefin StatisticsasFact: Los®f Chancen Ireland andEngland” 30 Professional Negligeng@014)
pp.9etsqq.

12 Sienkiewicz, supranotel0, atparas. 156, 19217-222,

13 1an Hacking;The Emergencef Probability(2"® ed., Cambridge: Cambridge University Pr&g96)
atp. 12.

4 bid.

15 Hugh Mellor,Probability: A Philosophical IntroductiofLondon: Routledge2007)at pp.11-14.

16 Seesupra, notelOat paras. 156, 170

17 David Lewis,“A Subjectivist’s Guideto ObjectiveChance” in William L. Harper, Robert Stalnaker
and Glenn Pearce (ed#fy: Conditionals, Belief, Decision, Chance and &ifPordrecht: Reidel1981)pp.267
etsqg.atp.270

8 Mellor, Probability, supranote 16 atp. 86.



used not onlyo predict events bub “postdict” them— whichis what epidemiological evidence
of causation seeks do.To use DaviKaye’s examplejf two cards ar¢o be dealt face down
from the top of a well-shuffled pack, the chance that both will basr825, andsois the
epistemic probability. When the cards have been dealt but are still face dowima tivethat
both are reds either 1or 0, butin the absence of any new evidence the epistemic probability
of two red cardss still 0.251° Gold, however, appeats deny that any valid inference can be
drawn“from anestablished fact about a populattora conclusion about a particulaase]”.?°
Goldis certainly not alonén taking such a view; for exampiles sharedy the influential tort
scholar Richard Wrightt Wright’s view, discusseih SectionlV below, assumes that the kind
of belief thatis necessaryo find a case provei$ qualitatively different from a statement of
subjective probability- it involves taking the fadh questionto be true, not merely takinig
ashaving a certain probaliyiof being true. Since Gold writes thg]tandards of persuasion
which he equates with belief probabilitiéare most appropriately thought abasprobability
in the subjectivist sens®? it is hardto understand why such subjective probabilities cabaot
validly derived from chances applicalttepopulations.

David Barnes offers a clearer account of the difference bett\feeri and “belief
probability”.2® For Barnes;The fact probabilityis the likelinood that thédefendant’s actions
led to the adverseutcome.”?* If we acceptLewis’s view that*“[w]hat’s pastis no longer
chancy,”?® this likelihood must be not a chance lart epistemic probability, that is, a
purportedly objective statement of the likelihood of a past event given certain evidertce. Tha

epistemic probability may be equala past chanda accordance with the Principal Principle.

19 David Kaye.“The Lawsof Probability and the Lawf theLand” 47 Universityof Chicago Law
Review(1979)pp. 34 etsqg.atp. 39.

20 Gold, “Causation”, supranotellatp. 383.

2! RichardH. Wright, “Causation, Responsibility, Risk, Probability, Naked Statistics, and Proof:
Pruning the Bramble Budby Clarifying theConcepts” 76 lowa Law Review(1988)pp.1001et sqq.at pp.
10634.

22 Gold, “Causation”, supranotell, atp. 382.

23 DavidW. Barnes;‘Too Many Probabilities: Statistical EvidenoéTort Causatin” 64 Law and
Contemporary Problem{001), pp. 19ktsqg.

24ibid. atp. 192.

25| ewis, “Subjectivist’s Guide”, supranotel8at pp. 2667. Lewis’s view has been challenged: see
Kevin Nelson,;“On Background: Using Two-Argumefthance” 166 Synthes€2009)pp.165etsqq.at pp. 176-
8



On the other hand;The belief probability referso the credibility—the believability—of the
evidencen support of garty’s factual claimsln tort causation, the belief probability describes
the factfinder’s confidencein aparty’s evidence aboutause.”?® This will typically consist,
wholly orin part, of expert evidence. The next section considers some of the factors that affec

acourt’s confidencan anexpert and how these relatgudgments of probability.

11 Epistemic authority and expert evidence

When a judge or jury acceps expert’s evidence, this may be because they have considered
for themselves all the data and reasoning on which the expert relies and haveaatheed
same conclusiort is more likely, however, that their acceptance ofettjert’s evidence will

beat leastin part, a manifestation of epistemic deference. Epistemic defeieeadegitimate

and important wapf acquiring knowledgelf | wantto know the bearing that a certain body
of evidence has on the probability of some event,ifatfiereis an expert who has accegs

that evidence and knows hawvdeterminets bearing on the probability of that eveibtseems
reasonable that | should detertheexpert’s assessment of the evidence rather than triging
assess the evidence independently. That is, | should treat theasgreepistemic authority’

To be justifiedin deferringto the purported expert, | must have evidence that she or he really
has examined the relevant evidence, understigmepistemic bearing on the relevant matter
andis testifying honestly and impartialljy confidencein the expert’s assessment of the
evidence (my‘belief probabilty”) should depend upon the strengthnof evidence that the
expertis likely to be right, together with the intrinsic persuasiveness aftpat’s arguments.

A stronger formof epistemic deferencis possible,n which | trust the authorityo
reach better judgments than | could within a certain domain, and simply adapthihéty’s
beliefsasmy own. If | deferto anauthorityin this strong sense, | do not treat #éhority’s
opinionasevidenceo be weighedn formingmy beliefs. Rather;I let the other person stand
in for mein my attemptto get thetruth”.?8 In adopting thewuthority’s beliefs, | trust that he or
she has adequate evidenagustify them. In a legal context is generally highly inappropriate
for the factfindetto let anotter persort‘stand in” for them?® butit might be acceptable where

26 Barnes;“Too ManyProbabilities”, supranote24, p. 192.

27 Linda Trinkaus ZagzebskEpistemic AuthorityOxford: Oxford University Press, 2012).

28 |bid. atp. 105.

2% The classic statement$ this principle ar®avie v Edinburgh Corporatiob953 SLT54 andR v
Turner[1975] QB 834.



the partiesn civil proceedings have appointed a single joint expert and neither party washes
challenge thexpert’s findings2® “In suchcircumstances”, accordingto Lord Justice Clarke,

“it is difficult to envisage a casa which it would be appropriate® decide this case on the
basis that thexpert’s opinion waswrong.”*! It is unnecessarto treat theexpert’s opinionas

a piece of evidenc® be weighed against other evidence, because ihaeother evidence

to weighit against. The resuls thatin many relatively minor civil cases, the single joint expert
“in effect becomes thmdge”.3? Where therés other evidence, thexpert’s opinion must be
treatedasanother piece of evidence which derivtisgorce from the evidence of tk&pert’s
reliability.

That evidence may include such mattstheexpert’s qualifications, track record and
apparentdialectical superiority” in debates with another expert or a cross-examining lat¥yer.
It may also include some of the evidence relied upahe expert, insofaaseither the expert
explaingit to the court or the court hears independent evidence of the same facts. All the factors
listedin the famou®aubertdecision of thaJS Supreme Coutt (testability, peer review and
publication, whether theris a known error rate antgeneral acceptance) are indicators of
reliability that a lay factfinder might reasonably uSe.are the rather different factors set out
in the UK Law Commission’s report on expert evidenda criminal trialsto determine of
whether expert evidends “sufficiently reliableto be admitted”, which aimto encourage
careful assessmehy the judge of the inferential structure of the evidence: the data on which
it is based and the soundness of the inferences drawritffdkVhichever approads adopted,

a courtcanrarely hopejn anarea where the scienteat all contentiousto have conclusive
evidence that a particular expert hasigaght. Therds always likelyto bea gap between the

confidence that genuinely well-informed and competent experts are ettittedein their

30 Déirdre Dwyer,The Judicial Assessmeaf Expert EvidencéCambridge: Cambridge University
Press, 20083t pp. 3135.

31 Coopers Payehtd v Southampton Ferry Terminatd [2003] EWCA Civ1223at para42.

32 Robin JacobExperts and Woolf: Have Things Gdietter?” in Déirdre Dwyer (ed.Yhe Civil
Procedure Rules Ten Yea®s (Oxford: Oxford University Press, 2009) pp. 283qq.atp. 296.

33 Alvin Goldman,“Experts: Which Ones Should YoTirust?” 63 P hilosophyand Phenomenological
Research{2001) pp85etsqgg.atp. 95.

34 Daubert v Merrell Dow Pharmaceutic889US 579 (1993)

35 Law CommissiorExpert Evidencen Criminal Proceedingim England and Wale@d.ondon: The
Stationery Office2011)at para. 1.32.



own conclusions, and the confidence that a lay factfinder (including a jisceygjtledto have
in those same conclusions.

The existenceof a “confidence gap” between the expert and the court does not
necessarily mean that whatever event the expert assgrtdable will have a lesser degree of
probability from thecourt’s standpoint. This may well be the case where the factfinder $aspec
a bias on thexpert’s part towards supporting a certain hypothesis, butmother situations.
For example, where a forensic scientisttossstimate the likelihood of a person other than the
suspect wearing shoes with a particular sole pattermay be impossible say whether the
limitationsin the available data would letmlanover- or underestimats this probability (and
thusin which direction they would bias a calculation of the likelihood ratio between certain
shoe-pritts being madéoy the suspect or another perséhindeed, because of the difficulty
of identifying the most appropriate reference class, there may be no‘siogtet” estimate
of probability3’ Similarly, in cases where the factfindisrnot aware of specific flawis the
evidence buts simply not confident that there mag not be hidden flaws that only another
expert could recognise, this does not necessarily indicatdich direction the expert may
have erred.

The confidence that is justifiableto havein a judgment of probability depends upon
the weight (in J.M. Keynes’ sense of the worépor resiliencyof the evidence on whici is
based. Theveightof the evidence reflects the amount of relevant evidence on wisdiased
—in this context, the evidence availabbehe factfinder, rather than the expert. The resiliency
of the evidencés its susceptibilityto revisionin the light of further evidenc®.These concepts
are closely related but not iderati¢® the relation between them, however, need not detain us
here. The important poins that becausé has this dimension of weight or resiliency, the
court’s “belief probability” cannot be reducdd a number whiclis equivalento a measure of

36 R v T (Footwear Mark Evidenc§2010] EWCA Crim2439

37 RonaldJ. Allen and MichaeB. Pardo,“The Problematic Valuef Mathematical Modelsf
Evidence” 36 Journalof Legal Studieg2007)pp.107etsqq.

38 John Maynard Keyne#, Treatiseon Probability(London: Macmillan1921)atp. 78; Stein,
Foundations, supraote 5at pp.47-8.

39 Ariel Porat and Alex SteirTort Liability under UncertaintyOxford: Oxford University Press,
2001),atp. 47.

40 Although SteinFoundations, supraote 5, treats themsinterchangeable, David Hamer shows that
when evidence applige particular cases, increasing weigahsometimes decrease resilientRtobability,
Anti-Resilience and the Weigbf Expectation” 11 Law, Probabiliy & Risk (2012) pp.135etsqq.



chance or epistemic probability. Thisbecause the weight or resiliency of eviderzaot
directional: in itself, it does not increase or reduce the probabditythe hypothesis the
evidence serves support (for example, exhaustively testing the faireésscoin may simply
make one more confideirt one’s initial assumption that the probability of heaslsven)?! |
therefore agree with Mclvor, but for a different reason, that the ‘teglahce of probabilities
standard cannot usefully be staedumerical termst is not just‘that ordinary human beings
cannot differentiate between, for example, a 51% degree of belief and a 58% degre
belief”,* but that eveif they could, they would miss the distinction between greater and lesser
degrees of confidendre the same degree of belief.

In the case of statistical evidentenay appear that the confidence one may justifiably
placein it is sufficiently quantifiedby the statement of “onfidence interval”.*3 As Barnes
points out, however, confidence intervals take account of what he caltsathgling error
probability” but not of other sources of error sadmethodological flaws of which the expert
may be unawar#. Thus they cannot bridge the gap betwégiet probability” and “belief
probability” in Barnes’ sense of the term#s the judgmentin XYZ v Schering vividly
illustrates, epidemiologists’ statements of confidence intervals do not necessarily inspire
confidence on the part of judgé&s!

WhatXYZ also illustratess thatin some cases involving epidemiological evidence, the
court has the benefit of a very thorough discussion of the opposing scientific*¥iéwlsis
debates conductedn such a way that the judgeable grasp the inferential structwkthe
opposing arguments and appreciate their strong and weak poitits,court may reasonably
take itselfto be entitledto a relatively high level of confidence that those expert claims that
survive the adversarial process are sound. Whether such a happy situationimhi@tase
of complex epidemiological disputesdebatablé®

41 Jonathark. Adler, Belief’s Own Ethics(Cambridge, MA: MIT Press, 2002} pp. 2502.

42 Mclvor, “Debunking”, supranotel2, atp. 581

43 Neil B. Cohen,“Confidence in Probability: Burdensf Persuasioin a Worldof Imperfect
Knowledgé 60 New York University Law RevieW1985) pp385etsqq.

44 Barnes;‘Probabilities”, supranote24 atp. 195

45 XYZ v Schering Health Car002] EWHC 1420 (QBhat paras37-40.

46 See e.gXYZ v Schering Health Carg2002] EWHC 1420 (QB)

47 Dwyer, Assessmentsupranote31 at pp.98-101,104-7.

“®For a critical viewof XYZ see Klim McPhersori{One Expert’s Experience” in Louis Blom-Cooper
(ed.)Expertsin the Civil Courts(Oxford: Oxford University Press, 2006) pp. 1&8%qq.;but contrast Richard



When a court has limitezbnfidencein expert evidencé may resolve any doubt about
the strength of the evidence against the party that bears the burden of proof. This would have
been the main effect of the Lawmmission’s recommendations (rejectég the government
on cost grounds) about expert evidemceriminal trials, which envisaged thdahe strength of
the expert’s opinion evidence, together with the burden and standard of furduf applied
...would determine the foundation of knowledge and research data neatigdonstrate that
that opinion evidencis sufficiently reliableto be admitted*® What this wouldn effect have
meant was that few kinds of evidence would be absolutely excluded but the experbgould
limited to expressing a degree of support for the relevant hypothesis which the judge considered
to be backed upy sufficiently weighty reasorms.Where limiting the evidenci this way
rendered the prosecution incapable of discharging the burden of proof, the case would
effectively be over. The concern with exclusion both here ianBaubert> reflects the
division of roles between the judge and jury, and does notiartke same wain tort trials

heardby a judge alone.

One of the themes @&ienkiewicz v Greifs that epidemiological evidence should be
approached with caution and notirry a false air afuthority”.>? Although some of criticism
directed specificallyat epidemiology appears misconceivédhe general point about the need
to evaluate any form of expert evidence critically, and not sinplgleferto the expert’s
quantification of probabilitiess well taken. But while Lords Phillips and Dyson were prepared
to accept thain principle, sufficiently cogent epidemiological evidence could sufiqaove
causation>* the other four justices who (unlike Lord Brown) joined the debate about
epidemiology thought that there was something inherently objectionable about proving
causationby “naked statisticalevidence”. Lord Rodger, Baroness Hale and Lord Kerr all

Wakeford,“Epidemiology and Litigation: The Sellafield Child Leukaen@ases” 161Journalof the Royal
Statistical Society. Series A (StatistiosSociety)(1998) pp.313etsqq., discussingReayandHope v British
Nuclear Fuels pl§1994] EnvLR 320.

4 Law Commissionsupranote36, para. 3.113.

50 Tony Ward,“Expert Evidence and the Law Commission: Implementation witlhegtslation?”
Criminal Law Review(2013)pp. 561etsqqg.

51 Supra,note 35.

52 Supra,note 10atpara. 206 (Lord Kerr), 217 (Lord Dyson).

53 Mclvor, supranote 6

54 Sienkiewicz, supranote 10, atparas91, 222.
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insisted that there mubt additional evidencto connect the alleged cause with the particular
facts of the cas®.Lord Mance declinetb lay down a general rule but thought that priopf
purely epidemiological evidence wolle appropriate onlyin the rarest ofases”.®® The final
part of this article seeks understand, and ultimately refute, those arguments.

IV. Sienkiewicz and the Civil Standard of Proof

The relationship between the strength and we§bvidence has been much discussddgal
scholarship since L.Xohen’s The Probable and the Provabias publishedn 197757
Discussion has not usually centred on the general epistemological problems of expert
testimony, but rather on the view that the majority of the Supreme @@ienkiewiczappears

to support, thastatisticalevidence unsupportdry case-specific dfindividualised’ evidence,
canneveror only very exceptionally have sufficient weigiat satisfy the civil standard of
proof.

Such arguments often appdal “proof paradoxes” suchas the one mentioneth
Sienkiewiczabout a claimant being run doviny an unidentified taxiin a town where the
majority of taxis belondo a single firm® The common feature of all the alleged paradixes
that the defendartg shownto be more likely than ndb be liable on the basis of evidence that
is extraordinarily slender comparealthe kindof evidence that one would normally exptxt
find in such a case (for example, the teaibhypothetical assumes that the defendant company
has no record of where its cabs watthetime of the accident)it is not immediately obvious
how the leaps made from the intuition that these unlikely scenaridbe statistical evidence
is of so little weight that a verdict based @nwould be unjustto the conclusion thaall
statistical evidences similarly deficient® In particular,it is far from obvious why the same
conclusion should be reachedcases suchsthose of‘toxic tort” causation, where the

nature of the casies such that the available evidence of causaisohkely to be largely

55 |bid. at paras. 162, 170, 205.

56 1bid. atpara.192.

57L. Jonathan CohefThe Probable and the Proval§@xford: Oxford University Press, 1977).

58 Sienkiewicz, supranote 10 para. 17Xa variationon the“blue bus” problem introducetyy Laurence
H. Tribe, “Trial by Mathematics” 84 Harvard Law Review1971) pp. 113%®tsqqg.at pp. 1140-1).

%% DaleA. Nance,“Allocating the Riskof Error: Its Rolein the Theoryof EvidenceLaw” 13 Legal
Theory(2007) pp. 12%®tsqqgatpp. 1403.
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statistical (althouglit is a misleading simplificatiomo think of epidemiological evidencas
purelystatistica).5°

The best argument for the view that statistical evidence alone cannot prove liability
does not rely on thevidence’s inherent lack of weight but rather on the nature of the belief
that a factfinder hat® formin orderto pronounce a verdicAs Cohen put#: “the standard of
proofin civil caseds to beinterpretedn terms leading on® expect that, after all the evidence
has been heard, a balance of probabhifitfavour of a certain conclusion will produce belief
in the truth of that conclusion among reasonahte.”%! Similarly, Richard Wright has
plausibly argued that the dicta Sienkiewiczsupport his own view thdtnaked” statistical
evidence cannot establish liability because the civil standard of proof re¢thirdsrmation
of aminimal belief regarding the truth of the facté)issue, rather than a mere 50+ per cent
statisticalprobability”.52

This interpretation makes sensfethe passagas the judgments of Lord Rodger and
Baroness Hale whiclat first sight, appeato deny“Principal Principle” connecting chances
and epistemic probabilities. When Lord Rodger says that the causelaifnant’s disease
“remains unknown” where the evidends purely statistica? and when Baroness Hale says
that“the existence of a statistically significant association between factor X and diseasg Y do
not prove thain the individual casé is more likely than not that factor X caused dise&&d
the contrast they are drawing, on this interpretatiomot between chances and epistemic
probabilities, but rather between epistemic probabilities and theokibdlief that could be
consideredo amountto “knowledge” or “proof”. Similarly when Lord Dyson remarks that
“Whether aninference of belief probability should be draimrany given cases not a matter
of logic,”®® he seemso be using“belief probability” to meanan unquantifiable degreef
conviction on thgudge’s part,asopposedo a calculable epistemic probability “degree of
belief”. Wright calls such a convictiodiminimal belief” — anattitude that takes the faaotissue

as true, though not necessarily with a high level of confidedseWright points out, a

80 Mclvor, supranote12

61 Cohen,The Probablesupranote53atp. 81.

62 Richardw. Wright, “Proving Causation: Probability versBlief” In Richard Goldberg (ed.)
Perspectivesn Causation(Oxford: Hart, 2011)pp. 195et sqq.,at pp. 199200

63 Sienkiewicz, supraote10atpara. 156

54 |bid., para.170

55 Sienkiewiczpara. 222.
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“minimal belief” is different from a willingnesto acept a hypothetical bet on the proposition
in questiorf®
This argument accords with théelief account offactfinding” developedoy H. L.
Ho.®” Ho argues that a positive finding of fach findingin favour of the party that bears the
burden of proof- amountdo anassertion of that fact, and sushassertions justified onlyif
it is reasonablego believe it categorically on the basis of the evident®ne believes
categorically that p when one judges that pndact, true... Only categorical belief that p
justifies the outright assertion that$y.A “partial belief” or epistemic probability will not do.
The trouble withHo’s accountaswith the similar accountsy Cohen and Wrighis
thatit does not reflect the natunéthe civil standard of proafh English law, nor doeis afford
a strong argumend change that standarat,leastin relationto issues suclscausationn tort.
In relationto criminal trials, Ho’s “belief account offactfinding” is persuasive; buit is
persuasivein part, because of a particular feature of criminal law, the moral censure implicit
in a conviction. One cannot justifiably censure someone without a firm beligieir
culpability, and the requirement that the jury should'dme” of everything the prosecution
hasto prove reflects this moral objective of the tAalSome issuem civil trials also imply
grave moral blame, and these respects there may a case for applyrsgrt of presumption
of innocence” to civil defendant<® To base a decision whether someone has acted wrongfully
on “naked statisticalevidence” is opento the objection thait disrespects the autononoy
individualsto treat themas culpable merely because of their membersifia certain clas$:
But such considerations hairtle bearing on questions of causation involving corporations

whose negligence has been established on non-statistical gféimdsis respect theris no

66 RichardH. Wright, “Causation, Responsibility, Risk, Probability, Naked Statistics, and Proof:
Pruning the Bramble Budby Clarifying theConcepts” 76 lowa Law Review(1988)pp.1001et sqq.at pp.
10634.

57 Ho Hock Lai, A Philosophyof Evidence LawOxford: Oxford University Pres€008)at pp.92-9.

%8 1bid. atp. 127.

8 Antony Duff, Lindsay Farmer, Sandra Marshall and Victor Tadrbs, Trialon Trial, vol. 3:
Towards a Normative Theof the Criminal Trial(Oxford: Hart, 2007atp. 71; Adler, Ethics, supranote #at
pp.216-7; Ho, Philosophy, supraote74 atpp. 194,197.

©Ho, Philosophy, supraote74 atp. 226.

" David T. WassermartThe Morality of Statistical Proof and the Risi MistakenLiability” 13
Cardozo Law Reviel1991) pp. 93®tsqqg.

2 Amit Pundik, “Statistical Evidence and Individual Litigants: A Reconsideratifowasserman's
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reasorto tip the scales of justide favour of defendants, and a standafgroof which treats
whateveris more likely than noto have occurredsif it had actually had occurred distributes
the risk of error equally between the parties.

The vast majority of English civil cases are decitdgdudges who make detailed,
reasoned, findings of fact armhn makeit clear whether they are asserting thatevent
occurredor merely thatit is more likely than not. Théatteris all a judge need categorically
believeto give judgment on the balance of probabilitieEhe series of cases on the civil
standard decided siné®’s book was publishédis consistent with this view arat odds with
Ho’s position which favours a variable standard of piadfivil trials. The clearest statement
in these cases on what tftelance of probabilities” means was madey Lord Hoffmanin Re
B.”® This wasanappeain a child protection case where the trial judge found the evidence both
for and againsan allegation of sexual abuse be utterly unreliable. The judge maitielear
that he did not believe either that the child had been abursewt she had notAs Lord

Hoffman said, however:

In our legal systemf a judge findst more likely than not that something did take
place, thernt is treatedashaving taken placdf hefindsit more likely than not that

did not take place, thehis treatedasnot having taken placéle is not allowedto sit

on the fenceHe hasto find for one side or the other. Sometimes the burden of proof
will cometo his rescue: the party with the burden of showing that something took place
will not have satisfied him thatt did. But generally speaking a judigeableto make

up his mind where the truth lies without needingely upon the burdeof proof.”®

Whenaneventis foundto be“more likely thannot” andis therefore‘treated ashaving
takenplace”, the courtacceptghatit took place for the purpose of determining liabili#ys

Raz putst:

Argument from AutonomY 12 International Journadf Evidence and Proq2008)pp.203et sqq.

73 Mike RedmayneStandards of Proofin Civil Litigation” 62 Modern Law Review1999)pp.62 et
sqq.

74 See apra,note?2.

> ReB, supranote 2

®|bid., atpara.32.
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accepting a propositias conducting oneselh accord with, and because of, the belief
that thereis sufficient reasoro act on the assumption that the propositisrirue:
acceptance of the proposition that P entails belief, but not belid? tRatheit entails
belief thatit is justifiedto actasif P.”’

When Lord Hoffman speaks of the judgeaking upis mind where the truthies”, he
must mean that even a judge like the on®e B who cannot say where the truth abant
alleged event liesanusually discern the truth about whetltes more likely than not given
the available evidence. Forming a categorical belief athautjustifies the judgen treating
the eventashaving taken place, i.e. acceptibhgnd acting on the basid it, exceptin cases
suchasthe taxi cabs hypothetical where acting on the more probable proposition would be
manifestly unjustPaceRaz, however, such acceptance-based verdicts are appropriai@ only
civil cases- and perhaps not evamall of those.

If this account of the civil standard of prasftight, thenwe must be careful ndb be
misledby the distinction Lord Rodger drew Sienkiewiczbetweert[p]roof of a fact and proof
of aprobability’.”® Clearly therés no question of holding defendarit&ble for all the damage
which a court was satisfiedn the balance of probabilitthey hadorobablycaused”.”® The
balanceof probabilities cannot be appliealitself. The standand that the claimant mushtisfy
the courtthat causatioms more likely than not. That is, the judge must believe causation
more likely than not, with sufficient confidente justify a verdict. The degree of likelihood
canbe quantified, but the degree of confidence cannotR&s account of acceptance, the
judge musfully believe thatt is justifiableto acton the basis of theartialbelief that causation
occurred.

We canagree with Wright that such a belietvill typically be formed on the basen
unquantifiable degree Gtoherent fit” between several pieces of evidence amexplanatory
story® This is so, however, eveim cases of supposediyiaked” epidemiological evidence,
because there must bemeevidence connecting the epidemiological evideodhe facts of
the casdo establish thait is relevantat all, and because any epidemiological claim will rely

77 Joseph RaZrom Normativityto ResponsibilityOxford: Oxford University Presg011)atp. 37
(adopting a suggestidyy Ulrike Heuer).

"8 Supra,note 10, sub-headiraf para. 154.

7 |bid., para.158,emphasis added.

80 Wright, “Proving Causation”, supranote51 atp. 209.
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on some general causal inference that purgoréxplain the higher riskf harmin exposed
populations? If the claimantanprove that she was tortiously exposed substance which
the epidemiological evidence (both statistical and biological) skmlbesharmful, and suffered
the kind of harm which the evidence shows the substncause, she presents a coherent
story which mayesufficiently cogento satisfy the judge that the exposure more likely caused

the harm than not.

81 Broadbent:‘Epidemiological Evidenc& supranote 7



