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Decisions of judges, court experts and lay jurors play an important role in the fab-
ric of society. Since the price of decisional errors in civil or criminal cases can be 
significant, it is paramount to employ good methods for assessing the evidence on 
which decisions are based. This special issue addresses questions at the intersec-
tion of evidence assessment in court and legal decision-making. The special issue 
contains the postproceedings of the workshop ‘Evidence & Decision Making in 
the Law: Theoretical, Computational and Empirical Approaches’ that was held in 
conjunction with the 16th International Conference on AI and Law and took place 
on June 16th, 2017 at King’s College London (https ://icail 2017e viden cedec ision 
.wordp ress.com).1 The workshop aimed to foster an interdisciplinary debate among 
researchers in AI & Law working on legal reasoning and argumentation theory, legal 
scholars, philosophers and empirically minded researchers. For some general refer-
ences on the themes discussed during the workshop, we refer the reader to the list at 
the end of this introduction.

Below we provide a summary of the contributions in the special issue.
The paper ‘Normative decision analysis in forensic science’ by Alex Biedermann, 

Silvia Bozza and Franco Taroni shows how statistical decision theory can be fruit-
fully applied—as an analytical and a normative tool—to the decision problem that 
forensic experts routinely face. For example, when a forensic expert has compared 
two fingerprints—one print associated with the crime sample and the other associ-
ated with the suspect—the expert should decide whether the prints come from the 
same source or from different sources. The expert may decide to say that the prints 
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1 The workshop was a successor of two earlier events, the symposium ‘Trial With and Without Math-
ematics’, which took place at Stanford Law School on May 30th, 2014 (https ://law.stanf ord.edu/event /
trial -with-and-witho ut-mathe matic s-legal -philo sophi cal-and-compu tatio nal-persp ectiv es), and the ICAIL 
2015 workshop ‘Studying Evidence in the Law’, which took place at University of San Diego on June 
12th, 2015 (https ://icail 2015e viden ce.wordp ress.com).

https://icail2017evidencedecision.wordpress.com
https://icail2017evidencedecision.wordpress.com
http://crossmark.crossref.org/dialog/?doi=10.1007/s10506-019-09253-0&domain=pdf
https://law.stanford.edu/event/trial-with-and-without-mathematics-legal-philosophical-and-computational-perspectives
https://law.stanford.edu/event/trial-with-and-without-mathematics-legal-philosophical-and-computational-perspectives
https://icail2015evidence.wordpress.com
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come from the same sources, while in fact they do not (a false positive identifica-
tion), or she may decide to say that they do not come from the same source, while 
in fact they do (a false negative identification). How should the expert decide in 
light of this uncertainty? The authors argue that this decision problem can be ana-
lyzed in terms of two ingredients: (1) a probabilistic assessment of the strength of 
the evidence for and against an identification; (2) an estimate of the relative losses 
that would result from a false negative and a false positive identification. These two 
ingredients can be combined in the formula for expected utility maximization (or 
expected loss minimization). Although statistical decision theory has been around 
for a while—since at least the work of de Finetti and Savage—and has been very 
influential in many disciplines, it is not the mainstream theoretical framework 
among forensic scientists. Biederman, Bozza and Taroni argue that forensic science 
can benefit, both conceptually and in practice, from taking more seriously the ana-
lytical insights of statistical decision theory.

The paper ‘A new use case for argumentation support tools: supporting discus-
sions of Bayesian analyses of complex criminal cases’ by Henry Prakken also exam-
ines the role of experts in court. The focus in this paper is with how experts should 
assess the strength of the evidence presented in court. Some scholars believe that 
Bayesian, probabilistic methods are well suited for this task; others disagree, offer-
ing alternative, non-probabilistic methods. Although Prakken recognizes that proba-
bilistic methods—especially because of the success of Bayesian networks—are gain-
ing momentum in the courtroom, he remains neutral on their relative merits. Instead, 
he defends the claim that if one were to assess the strength of the evidence in a case 
by means of Bayesian, probabilistic methods, this approach would still need sup-
plementation. Experts who use Bayesian methods will make modeling choices of 
various kinds, and these choices may be contested by other experts. This means that 
argumentation theory—a theory concerned with modelling the structure of reasons 
pros and cons—has a crucial role to play. Argumentation theory can be used as an 
‘add-on’ to Bayesian, probabilistic analyses of the evidence. Prakken illustrates and 
defends this claim by examining two recent Dutch criminal cases for which he was 
appointed as an expert. While most of the paper is analytical and theoretical, Prak-
ken also formulates requirements for an argumentation-based support system that 
could be added on top of a Bayesian network system for the assessment of the evi-
dence in court cases.

The paper ‘Group-to-individual (G2i) inferences: challenges in modeling how the 
U.S. court system uses brain data’ by Valerie Gray Hardcastle is more empirically 
oriented. It examines how neuroscientific brain data influence decisions by judges 
in criminal cases, specifically, how group-level brain data are used to make infer-
ences about individuals (so-called Group-to-Individual, G2i, inferences). Hardcas-
tle and her collaborators analyzed many recent appellate criminal cases that refer-
enced brain data and G2i inferences. They concluded that judges assign culpability 
in ways that often depart from what our best science about human decision-making 
would recommend. They also found that brain data have an ambiguous and con-
text-dependent effect on legal decision-making. These findings pose a challenge—
Hardcastle argues—for formal and computational models of legal decision-making. 
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These models, on the one hand, should accommodate the nuances of how brain data 
influence decisions by judges, but they should also not merely reflect and repeat the 
biases that often inform these decisions. The challenge here is to strike the right bal-
ance between descriptive and normative adequacy.

Another challenge for formal and computational models of legal reasoning comes 
from questions of causation and legal responsibility. In the paper ‘Arguing about 
causes in law: a semi-formal framework for causal arguments’, Rūta Liepiņa, Gio-
vanni Sartor and Adam Wyner show how ‘causation talk’ can be incorporated in an 
argumentation-based framework. Their concern is not so much with designing the 
right theory of legal causation and responsibility, but with how disputes about cau-
sation can be adequately modeled in a formal, argumentation-based framework. As 
the authors note, the process of modeling highlights a tension about the role of cau-
sation in law. Sometimes causation is understood as an evidentiary question (i.e., did 
X cause Y?) and sometimes it is understood as a policy question (should a certain 
relationship between X and Y be considered as a causal relationship that implies an 
attribution of responsibility?). Building on theoretical perspectives on causation—
but-for, necessary element of a sufficient set, actual causation—the authors present a 
semi-formal perspective on causal argumentation and illustrate it in a vaccine injury 
case.

The paper ‘Assessment criteria or standards of proof? An effort in clarification’ 
by Giovanni Tuzet examines the distinction between criteria and standards of deci-
sion. The former are guidelines for how to assess the evidence; how much weight 
a piece of evidence should be given compared to others; how to respond to con-
flicting pieces of evidence; etc. Standards, on the other hand, are rules of decision. 
They determine what one should decide in light of the evidence available. As Tuzet 
shows, some legal systems, predominantly those in continental Europe, are explicit 
about evidence assessment criteria but are silent about standards of proof. Other 
legal systems, predominantly those in the common law tradition, are explicit about 
standards of proof but silent about evidence assessment criteria. One might think 
that assessment criteria and standards of decision are two faces of the same coin, 
and thus one of the two can be dispensed with. Tuzet, however, argues that criteria 
and standards are not functionally equivalent. They are both necessary ingredients 
for the correct functioning of a legal system. So, whenever a legal system is not 
explicit about one or the other, Tuzet argues that legal practice will implicitly shape 
the system’s conception of the missing standard or criterion.

The paper ‘Proof beyond a context-relevant doubt. A structural analysis of the 
standard of proof in criminal adjudication’ by Kyriakos N. Kotsoglou offers a novel 
answer to the question of how we should understand the standard ‘proof beyond 
a reasonable doubt’. The paper begins with a discussion of the skeptical challenge 
in epistemology. No matter one’s evidence, the skeptic can always raise doubts 
and questions one’s claims to knowledge. Following Wittgenstein’s insights in ‘On 
Certainty’, the author argues that the skeptic can raise doubts only if they are justi-
fied. But when is a doubt justified? Kotsoglou’s answer is complex, but ultimately 
hinges on the claim that the relevance of a doubt depends on contextual factors. It is 
a matter of practice, not of mere theoretical analysis. This framework—Kotsoglou 
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argues—can be used to understand what it means to establish guilt beyond a rea-
sonable doubt. It does not mean to answer all doubts, nor does it mean to establish 
guilt to a certain degree of probability, nor does it mean to answer some doubts 
and regard others as unworthy of consideration. What Kotsoglou aims to offer is a 
structural analysis of the proof standard, one rooted in our epistemic practices, not a 
conceptual clarification of what the proof standard requires in the abstract.

The paper ‘A system of communication rules for justifying and explaining beliefs 
about facts in civil trials’ by João Marques Martins defends a dialectical and com-
municative theory of how beliefs about facts should be justified in civil trials. The 
paper presents formal rules that judges can deploy as they justify their reasoning. 
These rules are similar, to some extent, to the rules of probability theory, but they 
have the advantage—according to the author—of being simpler and easier to apply. 
Some of these rules require the judge to assign a degree of support to hypotheses put 
forward by the parties and to make updates as new evidence is presented, in a man-
ner similar to Bayesian conditionalization. For the purpose of illustration, these for-
mal rules are applied to a recent tort case discussed by a Portuguese appellate court.

The last paper in the special issue—‘Interactive Virtue and Vice in Systems of 
Arguments: A Logocratic Analysis’ by Scott Brewer—tackles fundamental ques-
tions about the nature of argument and evidence. The paper defends a so-called 
logocratic theory of evidence and argument. This theory conceives of arguments as 
playing different functions, in terms of their internal logical cogency (or epistemic 
strength), dialectical strength and rhetorical persuasion. The conception of evidence 
in the paper is closely intertwined with the notion of argument. What arguments 
do is to provide evidence and, conversely, what evidence does is to make argu-
ments possible. Thus, different types of arguments give rise to different types of 
evidence—deductive, inductive, analogical and abductive evidence. The paper also 
offers a novel analysis of abduction in general and legal abduction in particular, and 
it articulates the idea of dynamic interactive virtue—that is, the strength of a system 
of arguments considered as a whole is a function of the strength of the component 
arguments that make up the system of arguments. The paper then illustrates these 
theoretical concepts—especially the notion of a system of arguments—by analyzing 
a court case in US contract law.

We are grateful to our submitters, speakers, participants, reviewers and the 
conference organisers, without whose support the workshop would not have been 
possible.
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