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and sometimes subject to disastrous failures. At the same time, if used properly,
such testimony can provide evidence that it is not only necessary but inherently
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of evidence shown by logical positivists and the views of trial skeptics who doubt
that trial rules deal with witness testimony in a way that yields a rational decision-
making process. This book will be of interest to those who work in the areas of
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Introduction

In this book, tools and techniques developed in argumentation theory and
artificial intelligence are applied to problems of analyzing and evaluating
argumentation used in law. Argumentation is a set of context-sensitive prac-
tical methods used to help a user identify, analyze, and evaluate arguments,
especially common ones of the kind often found in everyday discourse.
In the past it was the prevalent assumption that the deductive model of
valid inference was the cornerstone of rational thinking. There has now
been a paradigm shift to highly knowledge-dependent models of reasoning
under conditions of uncertainty where a conclusion is drawn on a basis of
tentative acceptance on a balance of considerations. Argumentation based
on this new notion of argument, also called informal logic, is now being
widely used as a new model of practical reasoning in computing, especially
in agent communication in multiagent systems. Recent work in artificial
intelligence and law has recently turned more and more to argumentation
as a rich, interdisciplinary area of research that can furnish methods, espe-
cially in those areas of law related to evidence and reasoning (Bench-Capon,
1995; Gordon, 1995; Prakken, 2001a; Verheij, 2005; Walton, 2005). Gener-
ally, techniques and results of argumentation “have found a wide range of
applications in both theoretical and practical branches of artificial intelli-
gence and computer science” (Rahwan, Moraitis, and Reed, 2005, p. I). At
the same time, artificial intelligence in law has coincided with the new evi-
dence scholarship in law (Tillers, 2002). The general purpose of this book
is to join together these techniques and results and to extend them to the
problem of understanding the structure of witness testimony as a form of
evidence in law. The aim is to enable a user to identify, analyze, and evalu-
ate claims made on the basis of appeals to witness testimony used as legal
evidence. It is shown that the identification and analysis problems can be
solved, but that the evaluation problem is much harder.
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1. Purpose of the Book

Much of the currentresearch in artificial intelligence that develops new tools
for the analysis of reasoning is not widely known to lawyers and judges, or to
others, like forensic scientists, interested in reasoning about evidence. The
development of this new argumentation technology in computing throws
quite a differentlight on how to approach legal evidence, and for that matter
on how evidence is treated in other fields depending on witness testimony
as evidence, such as history. An important purpose of this book is to make
the benefits of this specialized research initiative more widely available to
those who would be likely to use it.

This is an interdisciplinary book. The author’s expertise is in the field of
argumentation, but the subject matter of the book is a main topic in law,
specifically, in those parts of law concerned with evidence. Much of the book
is concerned with recent developments in artificial intelligence, a field of
computing. Because it spans all three fields, there is a question of which
audience precisely the book has in mind. The author’s work is known to the
artificial intelligence and law community. This community is already aware
of the author’s articles, and for the more technical aspects of this work,
also of his recent monograph Argumentation Methods for Artificial Intelligence
in Law. The book is set out to target the audience of evidence scholars,
trial lawyers, and the people who teach them. But it is not meant to use
argumentation theory to explain to lawyers how to use witness testimony
safely. There is already a wealth of studies on the “science of witnessing”,
including empirical studies on the reliability of children as witnesses, on
memory, on false memory syndrome, on admissible ways to help memory
along, studies into the impact of light on facial identification, and so forth.
Law is already aware of these issues of witness reliability and has tools at its
disposal to help the lawyer evaluating witness testimony. What is the purpose
of this book, then, given its interdisciplinary approach, and which audience
precisely is the book directed to?

The book uses recent developments in argumentation theory and artifi-
cial intelligence to vindicate Wigmore’s thesis that there is a science of logic,
a structure of reasoning representing rational argumentation underlying
the rules of evidence used in law. But almost all the evidence scholars since
the seventeenth century have worked in a normative framework built upon
some shared assumptions underlying a rationalist approach to evidence pre-
supposing a shared model of the normative goals of education (Twining,
2006). In Wigmore’s time, however, there was only deductive logic, along
with inductive rules for evaluating reasoning, available to be used to model
reasoning in this structure. Recent advances in argumentation theory, mov-
ing forward using artificial intelligence tools and methods, have made pos-
sible a third alternative. It is based on defeasible reasoning models that are
neither deductive nor inductive in nature. The growing acceptance of this
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third approach to modeling reasoning is a paradigm shift. It has led to new
standards and methods for identifying, analyzing, and evaluating reasoning,
especially ones very well suitable for applicability to legal argumentation
and evidence. The purpose of the book is to show how this paradigm shift
applies to rethinking the modeling of rational thinking about witness testi-
mony as a kind of evidence. It builds on the normative framework already
present in shared assumptions underlying rationalist theories of evidence
and law by providing new resources from argumentation theory and artificial
intelligence.

The book provides an introduction to concepts, tools, and methods in
argumentation theory and artificial intelligence, especially as applied to the
analysis and evaluation of evidence of the kind used in law. However, itis not
meant just to promote computer systems as tools to teach argumentation to
young law students, although it may incidentally have this effect, one which
could be quite useful. The purpose is to build a normative theory of how
witness testimony is based on a kind of defeasible reasoning used as evidence
in a trial. It shows how this kind of reasoning is by its nature inherently
fallible, and sometimes subject to disastrous failures, but at the same time,
if used properly, can be a kind of evidence that is not only necessary but
inherently reasonable for guiding us logically to accept or reject a claim.
By doing this it shows how the traditional disdain for witness testimony as a
kind of evidence shown by logical positivists, and the views of trial skeptics
who doubt that legal rules deal with witness testimony in a way that ensures
a rational decision-making process, can be overcome.

Our functioning in everyday life depends crucially on rational reliance
on witness testimony. Many academic disciplines other than the study of
law, such as history, also rely on it. If I ask another person on the street
for directions, it is rational to follow what he or she says unless I find new
information indicating that it appears to be erroneous. The purpose of the
book is to treat law, and the inherent rationality of legal procedure, as a
benchmark to explain why such argumentation in everyday life and in these
disciplines can make rational claims as to which statements to accept or
reject as supported by evidence. The use of cases of legal reasoning in the
book is not restricted to specific jurisdictions, but is supposed to illustrate
how varied kinds of uses of witness testimony in different circumstances
and jurisdictions bring out the underlying patterns of reasoning this kind
of evidence is based on.

A current problem with legal argumentation is that so much of how the
evidence is presented and evaluated in a trial depends on the rhetorical
skills of the lawyer and the capabilities of the jury to have the critical think-
ing skills to match them. Although our system is an adversarial one, and
persuasive rhetoric has a proper and important place it, the problem is that
juries, as lawyers well know, are highly susceptible to clever rhetorical strate-
gies that can be used to win them over. We are all familiar with a fellow
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student from high school or university who was a persuasive opinion leader,
often outspoken in giving speeches and taking up causes. We easily iden-
tify such young persons as destined for political careers. The problem with
legal argumentation is that the skillful lawyer who has practiced techniques
of powerful speaking can exert an influence beyond the merits of the evi-
dence in the case. Rhetorical skills are useful and necessary, but in a fair
trial, participants need to be capable enough in argumentation skills to
weigh evidence on both sides of a disputed case so that their individual
rational decision-making capabilities are not overwhelmed by an impressive
speaker. The same problem is typical in jury deliberations, where one pow-
erful speaker often dominates the discussions and carries the others along
to a conclusion that is not commensurate with the way the evidence should
really balance out and determine the outcome of the case.

How can this natural, but often troublesome influence be counteracted?
The only way that is going to be ultimately successful is by moderating this
rhetorical factor with a counterbalance of a better appreciation of rational
argumentation. All of us who are participants in the legal system need to
become better at analyzing and evaluating evidence by becoming aware of
the common weak spots in argumentation and by having some idea of what
the requirements are for an argument that should be rationally persuasive
and not just rhetorically powerful. That is the purpose of this book.

Witness testimony is a common and important form of evidence in law,
and in many cases it is the main evidence on which a conviction or decision
is arrived at in a trial. But many recent cases of wrongful conviction demon-
strated by DNA evidence, along with social science research on memory
and witness testimony (Loftus, 1979), have shown how fallible and prone to
error this kind of evidence is. To follow up on what has been learned from
these findings, what is needed is a better structural model of how conclu-
sions drawn from witness testimony can be represented as a special form of
evidence. Evidence, in such cases, is a matter of drawing conclusions from
premises. The premises depend on trust that the witness is reporting some
real events truthfully and accurately, and thus the conclusion drawn from
them should be by an inference that is guarded and provisional. Still, in law,
if the premises of such an argument are accepted as factual, the inferential
link between the premises and conclusion can be strong enough to support
drawing the conclusion, and the argument can be accepted as evidence
that the conclusion is true. But should such fallible evidence be enough
to secure a conviction? And how should it be evaluated as strong or weak?
How can we model the structure of appeal to witness testimony as a form of
argument, specify what its premises and conclusions are, identify its require-
ments as evidence, and pinpointwhere critical questions should raised about
it? The problem is as much one of knowing how to question and criticize
such arguments as it is one of knowing how they provide support for a
claim.
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2. Outline of the Book

In Chapter 1 it is shown how witness testimony is a kind of evidence that
can be structured in the form of what is called an argumentation scheme.
An argumentation scheme is a stereotypical pattern representing a form of
inference in which a conclusion is derived rationally from a set of premises
that are assumed to be true. An argumentation scheme is a schematic form
of reasoning that displays a type of argument by identifying its premises, its
conclusion, and the nature of the inferential link joining the two (Verheij,
2003). Argumentation schemes have proved to be an important new tool for
representing legal reasoning in artificial intelligence (Prakken, Reed, and
Walton, 2003). Many of the most common argumentation schemes repre-
sent inferences that are defeasible, meaning that they only hold tentatively
and are subject to defeat in the future as new evidence comes in. The stan-
dard example of a defeasible argument is the Tweety case:

Birds fly.
Tweety is a bird.
Therefore Tweety flies.

If the premises are true, it is plausible to accept that the conclusion holds,
but the conclusion may fail to hold if new evidence comes in. For example
suppose Tweety is a penguin. Or suppose we find out that Tweety has an
injured wing. In such cases, the argument defaults. It is defeated by the new
evidence that has come in.

Suppose a witness testifies that she saw something, and then indepen-
dently a second witness testifies to the same fact. The one piece of evidence
is said to corroborate the other. But suppose the testimony of the second
witness contradicts that of the first. This finding raises questions about one
testimony or the other as evidence. Chapter 1 introduces the reader to the
notion of evidence corroboration and to some tools from argumentation
theory and artificial intelligence for critically questioning arguments. The
method of evaluation applied to such arguments is to use a set of critical
questions that match each scheme. The critical questions represent stan-
dard ways that doubts can be raised about whether the argument fitting the
scheme holds or not.

From this beginning point, the book goes on to study the problem of how
an appeal to witness testimony should be evaluated as a kind of argumenta-
tion that is weak in some respects and strong in others. The basic problem is
that defeasible arguments of the kind fitting these argumentation schemes
do not have a structure that matches that of deductive or inductive reason-
ing, the forms of reasoning that have been most carefully studied in the
past. Itis argued that neither deductive logic nor inductive reasoning of the
Bayesian kind is sufficient for this task. In Chapter 2 a third form of reasoning
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called plausible reasoning is introduced, and it is shown how evidence based
on witness testimony is best evaluated as a form of plausible reasoning. Plau-
sible reasoning is like deductive and inductive reasoning in that it can be
studied as a kind of inference from a set of premises to a conclusion. In this
framework, someone who wants to evaluate the argument can then examine
the link between the premises and the conclusion by applying an argumen-
tation scheme to it. It is argued that the tool of choice is the argument
diagram, a method that displays a chain of reasoning in a given case as a
sequence of connected premises and conclusions (Wigmore, 1931; Ander-
son and Twining, 1991; Reed and Rowe, 2002). It is shown how an argu-
ment based on witness testimony can be evaluated, using such a diagram,
by attaching plausibility values to the premises, the conclusions, and the
inferential links that join them together into a chain of reasoning.

The model presented in Chapters 1 and 2 represents one fairly standard
way of analyzing and evaluating arguments in traditional logic. However,
if we look at legal argumentation of the kind commonly found in a trial,
we find that although it does fit this model up to a point, to make further
progress we have to move on to a different, more complex model. This
model is presented in Chapter 3 by applying theory of scripts and stories
(Wagenaar, van Koppen, and Crombag, 1993) to cases in which different
stories presented in witness testimony need to be evaluated by comparing
them. This model is based on the idea that in a trial, for example, typically
two stories are presented and one competes with the other as an account
of the truth of the matter being disputed. For example, suppose a knife used
to commit a crime is found at the home of the defendant. Two competing
stories will typically be offered on how the knife got there. The prosecution
may present an elaborate story, based on forensic evidence, showing that the
knife used to commit the crime has identifiable characteristics that match
it with a knife found at the defendant’s home. The defendant may argue
that he found the knife on the street while he happened to be walking
past the area of the crime scene, and took it home. On this model of the
argumentation in the case, we have two different accounts that conflict with
each other, where each account presents a so-called story, a hypothetical
series of alleged events that supposedly can be used to explain the facts in
the case. The problem of resolving the conflict of opinions in this kind of
case is based on a model different from the traditional logical one described
in the previous paragraph. In this new model, each story hangs together,
presenting a more or less plausible account of what really happened. One
contradicts the other, meaning both cannot be true. The problem is to find
some method of objectively determining which story of the two is the more
plausible.

In Chapter 4 it is argued that the best tool for evaluating plausible rea-
soning is that of the formal dialogue system. In this model, argumentation
is seen as taking place within a context of dialogue in which there are two
parties, called the proponent and the respondent. Each side puts forward
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argumentation of the kind that in a legal trial would be formed into a mass
of evidence representing the story or account advocated by each side. The
model is based on dialogue systems of a kind recently applied in artificial
intelligence as the basis for interaction between autonomous agents in mul-
tiagent systems (McBurney and Parsons, 2002, p. 257). The central thrust
of the research initiative is based on the hypothesis that significant aspects
of legal argumentation can be analyzed and evaluated using a dialogue
model originally developed in logic to study fallacies (Hamblin, 1970) and
other problematic aspects of argumentation (Hamblin, 1971; Walton and
Krabbe, 1995; Walton, 1998; Krabbe, 1999). A fresh new approach called
computational dialectics that is gaining momentum in artificial intelligence
(AI) and legal theory views legal argumentation as a dialogue process in
which there are two sides (Gordon, 1996). This dialectical (from the Greek
word for conversation or dialogue) approach is different from the more
widely accepted approach current in logic and cognitive science. In the lat-
ter approach, which could be called monolectical, rationality is represented
by the reasoning of a single agent, or even by a set of premises and conclu-
sions abstracted from any agent. In the dialectical model, a legal argument,
one put forward as evidence in a trial, for example, can be modeled as a
dialogue tableau with two columns.! Each column represents moves by one
side, such as the asking of questions or the putting forward of arguments.
Each move of one side is paired with a move of the other side. For example,
a question put by one side is matched with the answer given by the other
side. In a case of witness testimony in a trial, the column on the left repre-
sents the moves of the questioner who, in examination dialogue, is critically
probing into the previously given account or ‘story’ of the other side. The
column on the right represents the testimony of the respondent, who is pre-
sumably trying to maintain consistency and plausibility, even in response to
cross-examination posing criticisms and rebuttals. On the dialectical model,
legal argumentation is tested as evidence that holds up or not through the
critical scrutiny of both sides in an examination dialogue.

A problem with evidence based on witness testimony is that such argu-
ments can be accepted temporarily as a reasonable way of moving forward
in an investigation, as long as they are regarded as subject to later correction
when new evidence comes into the case. As noted above, witness testimony
is fallible. Witnesses can and do lie, and recent cases of wrongful conviction
have shown how prone to error this form of evidence can be. The new dialec-
tical model portrays witness testimony as a defeasible form of argument and
specifies the appropriate critical questions that need to be asked in order
to cast doubt on this form of evidence. It shows not only how to identify
appeal to witness testimony as a specific form of legal argument, but also
how to analyze and evaluate examples of it by pinpointing the weaknesses

! Dialectical arguments are defined by Verheij (2001, p. 4) as arguments that contain not only
supporting reasons, but also attacking reasons.
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in them. In the new model, argument from witness testimony is analyzed as
a distinct form of evidence that needs to be evaluated in a dialogue format
of examination. The usual method of evaluating defeasible arguments in
an investigation is by using a set of critical questions that match the specific
argumentation scheme (Prakken, 2001b). The problem is that the deploy-
ment of critical questions cannot always be adequately modeled using only
the argument diagramming technique. They introduce a notion of dialogue
that is contextual and is difficult to model using only affirmative proposi-
tions of the kind characteristic of the representation of an argument in an
argument diagram (Lodder, 1999). Appeals to witness testimony are fallible
arguments that fail in some cases, and only form part of a mass of evidence.
They need to be evaluated as part of a larger body of evidence in a case. Such
arguments can only be evaluated by taking into account other factors. These
factorsinclude (1) burden of proof, (2) legal standards defining how strong
an argument has to be in order to be successful in a given case, and (3) how
well testimony that has been offered in a case hangs together as part of a
plausible story, or account of what supposedly happened. As Bench-Capon
and Prakken (2005) noted, a case presented to a lawyer initially takes the
form of a story told by a client. Because several interpretations of such a
story tend to be possible, the lawyer’s job is to identify the pros and cons of
these interpretations. The same kind of job of examining the pros and cons
of competing stories confronts the judge or jury, who must decide how to
evaluate witness testimony as evidence in a trial. But how should the trier
do that? The answer given in Chapter 5 is — by weighing up the evidence
on both sides in a process of evidence evaluation that takes the form of a
dialogue.

Chapter 5 puts forward an innovative analysis of a special model of
dialogue called examination dialogue. Examination, for example, cross-
examination of a witness in a trial, is a highly visible phenomenon in legal
argumentation and has been studied in trial manuals by jurists. But for the
precise requirements of computational dialectics, how can examination dia-
logue be defined? Although it was known to the ancient Greek philosophers,
to Aristotle in particular, asrepresenting a distinctive type of reasoning called
‘peirastic’, few in modern philosophy or argumentation theory have previ-
ously paid much serious attention to it. An example cited by the ancients
would be a case of pedagogical examination. A teacher asks a studenta ques-
tion to see if the student knows the answer and can present the requested
information. We still use the term ‘examination’ for this type of dialogue.
This language offers a clue to understanding the kind of examination that
takes place in court. A witness presents testimony, for example, and the
lawyers on both sides then take turns examining the witness. What typically
happens is that the witness presents what was called a ‘story’ above — a con-
nected account of some event that allegedly took place and is described by
the witness. Other witness testimony or circumstantial evidence may then
corroborate the testimony, or may go against it, making the original story
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seem questionable. What also often happens is that a different witness may
tell a different story. In fact, the story of one may be incompatible with the
story of the other. How does the court attempt to judge which storyis the one
that should be believed? In cross-examination (Park, 2003), contradictions,
weak points, or implausible parts of a story are questioned and critically
probed.

Chapter 5 breaks new ground by defining the characteristics of exam-
ination dialogue as a specific type of information-seeking dialogue. The
ultimate thesis of the book is that witness testimony as evidence needs to
be evaluated in a given case by using two tools. One of these, as indicated
above, is the argumentation scheme for argument from witness testimony.
The other is the examination dialogue as the formal framework in which
the argumentation is used, and needs to be evaluated by comparing and
contrasting the accounts presented by both sides in the dialogue and judg-
ing which is the more plausible. Thus plausibility of argumentation is seen
as a comparative matter that needs to be judged by how well each side has
performed in a dialogue. Chapter 5 shows how the processes of corrobo-
rating testimony and critically probing into a story to find the weak points
in it need to be seen as parts of the structure of examination as a type of
dialogue, and that this structure is the key to evaluating witness testimony.

It is the argument of Chapter 5 that the structure of an examination
dialogue is that of a subspecies of what is called an information-seeking type
of dialogue, in which the purpose is not only to collect information but also
to judge whether it is reliable or not.

As one outcome of the book, a new perspective on the concept of infor-
mation is developed. In Chapter 3, the mathematical definition of infor-
mation (Shannon and Weaver, 1972) is discussed, and it is shown how this
positivistic view of information needs to be rethought and restructured.”
To replace this positivistic view, which sees information only as the factual
content of a true statement, the new theory takes a more realistic view of
what is accepted as factual information under the conditions of uncertainty
and lack of knowledge characteristic of evidence evaluated in a trial. The
new view portrays information as something that is provisionally accepted
in a dialogue even though it may later be rejected when tested during the
process of examination as an investigation or trial continues.

In Chapter 5, information-seeking dialogue is further clarified by con-
trasting it with a type of dialogue we are all familiar with, called interroga-
tion. Interrogation is an aggressive type of dialogue in which the proponent
uses tricky tactics, even threats and force, to try to get the respondent to
admit something that might be used in evidence against him.

2 Although it was long dominant in both science and philosophy, this view of information
has not generally been accepted in legal evidence scholarship. Legal theory never took a
positivistic view with respect to reasoning about disputed facts and has long recognized that
testimonial assertions can only be accepted provisionally.
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Interrogation has been very little studied in the literature on argumen-
tation, but as a type of dialogue it is closely related to information-seeking
dialogue. This analysis of interrogation provides a contrast to the analy-
sis of witness examination in the adversarial trial system, throwing much
light on how evidence from witness testimony is based on different kinds
of information-seeking dialogue in the two systems. From the point of view
of rational argumentation, interrogation is very much a negative type of
dialogue, associated more with deception, coercion, and fallacies than with
logical reasoning used to move toward the truth of the matter being dis-
cussed. Itis shown that in studying information-seeking dialogue, we always
need to keep in mind the contrast between it and its negative counterpart,
interrogation.

Examination is put forward as a complex form of dialogue that is goal-
directed and has a definite structure, analyzed as a subspecies of information-
seeking dialogue. Itis argued that only when we understand the formal char-
acteristics of this type of dialogue will we be able to fully understand how to
properly evaluate witness testimony as a kind of evidence. Examination dia-
logue in law, itis argued, can be analyzed as a species of information-seeking
dialogue embedded within a critical discussion type of dialogue that is cen-
tral to a trial. Both types of dialogue have been analyzed in previous work in
argumentation theory, the critical discussion type of dialogue much more
thoroughly than the information-seeking type. Much of the book is dedi-
cated to the advancement of our understanding of the information-seeking
type of dialogue. Understanding this contextual embedding, it is argued
in the book, is essential to understanding how appeal to witness testimony
works as a form of argumentation that can be methodically evaluated as
strong or weak. The analyses of many examples of legal argumentation pre-
sented in the book show convincingly that this new direction is a path that
will need to be followed by others.

The problem posed for Chapter 6 is to see what form these types of
dialogue take in a typical trial in which witness testimony is used by both
sides as a form of evidence that, with other evidence, makes up the factual
elements of a case. Because legal argumentation is procedurally structured
in away thatis interesting from the viewpoint of dialogue theory, the study of
information-seeking dialogue in law is particularly revealing. Through the
study of legal argumentation, it is shown how information-seeking dialogue
can elicit premises necessary as the basis for rational arguments in intelligent
deliberation, informed critical discussion, and other types of dialogue that
contain reasons to support or rebut a claim. Chapter 6 shows how the new
theory of witness testimony should be defined and evaluated as evidence
in the adversarial system of Anglo-American common law. Anglo-American
law is based on an adversarial approach (van Koppen and Penrod, 2003a)
in which the advocates on each side in a trial collect the information and
present it to the judge or jury. The peirastic theory of examination is highly
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suited to modeling how evidence is collected, presented, and evaluated in
the adversarial trial. A chain of plausible reasoning in evidence put forward
in a trial fits into a body of evidence supporting an ultimate conclusion to
be proved or doubted. According to the peirastic theory, such a conclusion
is typically drawn by a chain of plausible inferences from premises that seem
to be true, based on the account or story offered by the witness, but subject
to examination. We judge that one story is more plausible or less plausible
than another by testing it against other evidence, and especially by cross-
examination. In an adversarial system, cross-examination is carried out by
the critical probing and attempted rebuttals of a story by the opposed side.
In Chapter 6 it is shown that the adversarial trial is a method of resolving
a conflict of opinions by rational argumentation based on evidence. It is
shown how factual evidence is collected in an information-seeking dialogue
thatis embedded in a critical discussion. It is shown how the trial framework
meets the requirements for rational argumentation in a critical discussion.

Chapter 7 shows how witness testimony evidence should be evaluated
using the peirastic model of examination dialogue and the other tools devel-
oped in the previous chapters. This chapter begins on a positive note, by
first studying how witness testimony can be supported by evidence, and in
particular the kind of corroborative evidence posed as a problem for study
in Chapter 1. Chapter 7 continues on a negative note by analyzing how
argumentation that questions, attacks, or defeats arguments from witness
testimony can be modeled as evidence. Chapter 7 introduces two systems
designed to model legal argumentation, called Defl.og and Carneades, and
methods of analyzing, visualizing, and evaluating both corroborative and
attacking witness testimony are developed, based on tools provided by these
two systems. At the end of the chapter, a summary of how the theory in the
book brings together a general methodology for the evaluation of witness
testimony is presented.



Witness Testimony as Argumentation

There is a long tradition in philosophy, going back to Plato, of contempt
for arguments based on witness testimony as being unreliable, subjective,
misleading, and impossible to evaluate as evidence by objective standards.
Any argument as fallible as one based on witness testimony is easily seen as
subjective in nature, and simply beyond the range of any exact, objective
treatment. Certainly the recent findings of social scientists (Loftus, 1979)
have given us plenty of grounds for distrust of this fallible form of evidence.
In this chapter, some notorious cases of lying witnesses and wrongful convic-
tions based on false or inaccurate witness testimony dramatically illustrate
the point. On the other hand, even in an age where video evidence seems to
be usurping the place of eyewitness testimony, we could scarcely do without
witness testimony as an important kind of evidence in trials and investiga-
tions. Thus it is a kind of evidence that is on a razor’s edge. We need it,
but it can go badly wrong. Thus it is important to study how it should be
evaluated as a kind of evidence that can be strong in some cases and weak,
or even erroneous and misleading, in others. Chapter 1 begins this process
by stating and identifying the premises that witness testimony is based on as
a type of argumentation, the conclusions that it leads to, the nature of the
inferential link that joins them, and how it can be supported or rebutted.
The analysis presented in Chapter 1 portrays appeal to witness testimony'
as a form of argument that is defeasible, but that can be structurally correct
and provide evidence of a certain sort provided certain conditions are met.
To say it is defeasible means that it has only a kind of tentative standing as
a way of supporting a conclusion, because it is subject to defeat as new evi-
dence is collected during an investigation. There is already quite a literature
in artificial intelligence dedicated to the analysis of defeasible reasoning,

! The expressions ‘appeal to witness testimony’” and ‘argument from witness testimony’ are
taken to be equivalent, each representing a specific form of argumentation defined in
Chapter 1.

12
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especially as applied to legal argumentation (Verheij, 1996; Prakken, 1997).
These findings are applied to appeals to witness testimony. In Chapter 1,
appeal to witness testimony is shown to have an argument form, but one
that needs to be approached right from the beginning by taking the special
characteristics of its form as an argument, and its defeasible nature, into
account. A case is made for the claim that when the right conditions are
met in a case, appeal to witness testimony can carry probative weight as a
tentative argument that can shift a burden of proof to one side or the other
in relation to an unsettled issue in that case. How this form of argumenta-
tion can properly be evaluated as evidence in legal argumentation is shown
in the rest of the book.

1. Witness Testimony in Logic and Philosophy

1.1. Contemptuous Attitude toward Testimony as Evidence

In traditional logic there is very little in the way of positive or constructive
analysis of the structure of witness testimony as a form of rational argument.
Indeed, distrust about the subjective nature of appeal to witness testimony as
aform of argument has been the dominantview ofitin logic and philosophy.
The reason appears to be the longstanding distinction drawn between knowl-
edge and belief in epistemology. This traditional distrust can be expressed
in the form of an argument from a premise to a conclusion, as follows.
The user of testimony does not have knowledge, or direct knowledge, of the
facts alleged by the testifier. Since conclusions drawn from testimony are not
knowledge, it follows that they must be merely matters of subjective belief.
On this traditional view, then, since testimony is not knowledge, there is
no place for it as a form of rational argument within logic. This view was
even more sharply formulated in early analytical philosophy in the twentieth
century under the influence of the logical positivists, sometime also called
logical empiricists. This school of thought held that the only statements
that are meaningful are those that either are empirically verifiable or are
logically analytic statements.” Conclusions drawn by one person, based on
the testimony of another person, do not appear to fit into either category.
It follows that such conclusions are not meaningful statements. Since they
are unverifiable, they are merely subjective in nature. This negative view of
arguments based on testimony has been highly influential in the twentieth
century, but its roots go back to ancient philosophy.

In the Theaeteteus 201a—201d, Socrates cites the case of witness testimony
to prove his contention that true belief is not knowledge. To prove his point,
he cites the case of a jury being convinced of facts that can only be known by
an eyewitness (201c). He asks Theaetetus whether such a jury, judging as they
are by hearsay, and accepting true belief, are judging without knowledge.

2 The classic formulation of the principle of verifiability can be found in Ayer (1956).
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Theaetetus answers affirmatively. Socrates concludes (201c) that knowledge
and true belief must be different things. For Plato, only knowledge is impor-
tant for coming to the truth. Belief is subjective and constantly changing.
Thus testimony, since itis based only on belief and not on knowledge, is unre-
liable and is not to be trusted in arriving at a conclusion. In this particular
passage (quoted from The Collected Dialogues of Plato, ed. Edith Hamilton and
Huntington Cairns, New York, Pantheon Books, 1961), Socrates expresses
contempt about arguments based on testimony, and about the lawyers who
use it to convince a jury in court.

Socrates: You will find a whole profession to prove that true belief is not knowledge.
Theaetetus: How so? What profession?

Socrates: The profession of these paragons of intellect known as lawyers and orators.
There you have men who use their skill to produce conviction, not by instruction,
but by making people believe whatever they want them to believe. You can hardly
imagine teachers so clever as to be able, in the short time allowed by the clock,
to instruct their hearers thoroughly in the true facts of a case of robbery or other
violence which those hearers had not witnessed.

In this passage, Plato expressed a contemptuous attitude about using witness
testimony as a form of rational argument that gives reasons to accept a
claim. A mistrust of this form of argument is clearly conveyed. This negative
attitude has continued to be very influential through the history of logic
and philosophy.

The generally accepted opinion in modern analytical philosophy, sum-
marized by Faulkner (2002), sees our acceptance of testimony as being based
only on credulity rather than on our having reasons to accept it. Faulkner
(2002, p. 354) summed up this climate of opinion in a number of com-
monly accepted beliefs about testimony. One is that we largely lack reasons
for accepting testimony. Another is that where we do have reasons, they are
usually insufficient to justify our testimonial beliefs. Another is that when
such beliefs are justified, it is on a basis of credulity, meaning that we just
accept them because we believe them. This climate of opinion in philo-
sophical accounts makes acceptance of a conclusion based on testimony
look very shaky, or even irrational. It looks as if either we cannot possess
reasons for our acceptance of our testimonial beliefs, or if we can, they are
very weak reasons at best, which often turn out not to justify the belief in
question. But surely saying that our acceptance of testimony is based on
credulity is a position that does not leave much room for seeing appeal to
testimony as a rational form of argumentation that can offer a reason to
support a claim. If we analyze the evidential basis of arguments from testi-
mony by saying we believe it because we believe it, this does not leave much
room for finding some kind of structure of rational justification behind
them that can be analyzed and evaluated as based on an underlying pro-
cess of logical reasoning. Thus seeing testimony as being based on belief or
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human credulity leads back to the Platonic view so often found in philosoph-
ical writings on the subject, which is highly mistrustful of arguments based
on testimony as a form of rational argument giving reasons to support a
claim.

1.2. Seeking a Rational Basis for Testimony

Despite their tendency to downgrade testimony as a form of evidence, and
their tendency to define it exclusively in terms of belief and knowledge,
philosophers have, from time to time, attempted to find a rational basis for
accepting testimony as evidence. The Scottish philosopher Thomas Reid
(1764, p. 197) wrote that human judgment is by nature inclined to accept
belief on a balance of considerations.

Itis evident that, in the matter of testimony, the balance of human judgement is by
nature inclined to the side of belief; and turns to that side of itself, when there is
nothing put into the opposite scale. If it was not so, no proposition that is uttered
in discourse would be believed, until it was examined and tried by reason; and most
men would be unable to find reasons for believing the thousandth part of what is
told them.

This way of describing testimonial evidence shows that it has a form of
argument called the argumentum ad ignorantiam, or argument from lack of
evidence. If there is no evidence against a claim, that lack of evidence is
a reason for accepting it, at least on a tentative basis, until or unless more
evidence comes in. This way of viewing testimony sees it as judged on a
balance between two sides. If there is no evidence against some claim based
on testimony, then the claim can be provisionally accepted until evidence
against it is found. If there is nothing put into the opposite scale, human
judgment is inclined toward accepting testimony. This account makes an
argument based on testimony seem more rational, because it uses the model
of weighing two sides, the reasons for and against a claim, on a scale.

Reid’s analysis of testimony departs from the belief model in that it rep-
resents a kind of argumentation based on presumption. The underlying
presumption is that witnesses generally report an event the way the witness
thought it happened. A modern evidence theorist, David Schum (1994,
p- 82), put this general presumption of arguments based on testimony in
the form of a conditional: “if a person says that an event happened, then
it often did happen”. These insights point the way to an analysis of the
structure of the reasoning behind use of testimony as evidence. It has the
following form of inference.

Conditional Premise: If a witness says that an event happened then often
it did happen.

Testimony Premise: Witness Wsays that event I happened.

Conclusion: Ehappened.
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This argument looks to have a form familiar in logic (modus ponens), except
that the conditional premise contains the weasel word ‘often’, leaving room
forits turning out to be false in some cases. The best such an argument offers
is a reason for tentative acceptance of the conclusion as a presumption on
a balance of considerations. So what kind of argument is this? It is evidently
one that can go badly wrong in some cases. Yet it also represents a kind of
evidence that can hardly be ignored in many cases, if one wants to arrive at
a conclusion on the basis of all the relevant evidence in a case.

It was not until the appearance of a book written by an analytical philoso-
pher (Cody, 1992) that appeal to testimony came to be seriously considered
as a form of argument of interest to epistemologists. Cody (1992, pp. 32-3)
put forward an analysis of formal testimony of the kind offered by a wit-
ness in court. His analysis postulated six requirements of formal testimony,
summarized below.

1. Itis a form of evidence.

2. Itis constituted by a testifier offering his remarks as evidence that we
are invited to accept what he says, because he says it.

3. Thetestifierisina position to dowhatis described in clause 2, because
he has competence or credentials, or is an authority.

4. The testifier has been given a certain status in the inquiry by being
acknowledged as a witness.

5. In law, testimony is normally required to be firsthand, that is, not
hearsay.

6. The testifier’s remarks should be relevant to a disputed or unresolved
question.

This set of requirements does present a good point of departure for any
attempt to study what witness testimony is as a form of reasoning that gives
reasons to supporta claim. Butsome of the clauses can be questioned. Clause
3 seems to describe expert opinion testimony, and would thus appear to be
too narrow to capture testimony as a whole. Clause 2 does not seem to be
entirely clear. It would seem to be better to replace clause 3, and perhaps
also clause 2, by the general requirement that the testifier should be in a
position to know about what he says. But of course, this way of expressing
the analysis makes it depend on what it is for a testifier to be in a position to
know about something. Cody’s analysis of testimony does not depend on or
utilize the concept of ‘position to know’. In this respect, especially, Cody’s
analysis of testimony is different from the one that will be proposed in this
book. But even so, it does point a way forward in that it departs from the
simpler credulity model and enables us to view arguments from testimony
as based on premises that can support a conclusion.

Clause 1 is certainly a central characteristic of witness testimony. But what
is evidence, in the legal sense? This question looms large over any attempt
to provide an analysis of witness testimony. I have put forward a theory of
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legal evidence as a form of argumentation in (Walton, 2002). Legal evidence
is defined as a chain of argumentation based on facts collected during an
investigation used to resolve a conflict of opinions in a dispute. Central to this
way of defining evidence are the notions of relevance and probative weight,
deriving from Wigmore and the Federal Rules of Evidence. Relevance is
defined with reference to how the chain of argumentation is aimed at the
issue to be resolved by the opposed parties in the trial process. This view
of evidence fits well with clause 6 of Cody’s requirements for testimony.
In other respects, however, it deviates from Cody’s, because it is based on
an acceptance model as opposed to a belief model of rational cognition.
Although belief implies acceptance, the converse is not always true, making
acceptance a weaker notion than belief.

The problem posed is whether Cody’s analysis of testimony can be used
as a starting point to construct a theory to explain the structure of appeal
to witness testimony as a form of rational argument. The theory needs to
take the negative side of this form of argument into account by having the
capability to explain how this form of argument can be misleading and
fallacious. But to achieve this goal, it will have to be based on a positive
account, along the lines of Cody’s. This positive account must show how
it can be a form of argument that can lead to rational acceptance of an
argument as evidence for a conclusion in some cases, of a kind relevant to
resolving a disputed question. The aim of the investigation will be to provide
an objective framework for the identification, analysis, and evaluation of
witness testimony as a form of evidence that can be evaluated as stronger
or weaker in specific cases. The investigation will provide an objective basis
for refuting the traditional rejection of witness testimony as subjective and
therefore worthless as evidence that can ever be trusted or relied on. It will
be argued that witness testimony not only can provide a kind of evidence
that gives a good reason to support a conclusion, but can also be tested.
The next section begins the investigation by determining the premises and
conclusion of this form of argumentation.

2. Appeal to Witness Testimony as a Form of Argument

The first step is to examine a simple example to see how appeal to witness
testimony is used in a typical legal case as an argument. An argument is
defined asaset of propositions (statements) in which one of the propositions
is selected as the conclusion. The conclusion is defined as the proposition
that makes a claim that is unsettled, or subject to doubt and questioning.
The premises are the remaining propositions in the set. Their function
is to give supporting reasons (to a doubter) to accept the conclusion as
true. Witness testimony tends not to be seen in this way. To many, it seems
more a psychological or empirical form of evidence. So viewed, the focus
of evaluation is on whether the witness is telling the truth or not. And the
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appropriate method of judging it would then be an empirical examination
of the individual. But in law, in a trial, it is recognized that the evaluation
of witness testimony takes place by a process of investigation in which facts
are collected, the witness is questioned, and the answers of the witness are
then used to pursue the investigation further. The process of questioning
suggests that appeal to witness testimony is a way of eliciting of new evidence
in light of the previous evidence given in a particular case, and the trier is
supposed to judge how strong or weak the appeal is as evidence.

Use of witness testimony to draw conclusions in legal argumentation can
be structured as a kind of argument with a typical premise and conclusion
structure. The conclusion is a proposition, and the premises make up a set
of propositions, but each has a special use or function. The conclusion, as
indicated above, is a claim, meaning that it is unsettled whether or not it is
true, and that the proponent of the argument is trying to settle it by giving
reasons. The premises represent the proponent’s reasons. In an argument,
the claim is put forward, based on a supporting argument step (backing)
in the form of a premise, or set of premises. Verheij (2000, p. 6) presented
a simple, but highly typical example of a legal argument based on witness
testimony as the premise.

Argument 1
Claim: Peter shot George.

Backing: Witness Wistates that Peter shot George.

Argument 1 takes the form of a simple inference with the backing as premise
and the claim as conclusion: witness Wistates that Peter shot George, there-
fore Peter shot George. From a logical point of view, however, argument 1
could easily be questioned, challenged, or even said to be fallacious. Maybe
the witness was mistaken. Maybe the witness was lying. Just because some-
body says something, does that mean it is true? Given the highly question-
able nature of this argument, can we say that the backing is a good reason to
accept the claim as true, even if the backing is true? The answer is ‘probably
not’, depending on the context.

The traditional approach to logic emphasized deductive and inductive
models orargument, but much more attractive and intuitive was the Toulmin
model (Toulmin, 1958), in which the so-called warrant of an inference is
regarded as a defeasible rule.

What Toulmin exactly meant by ‘warrant’ is subject to much controversy,
butyou can get the idea of what he was driving at by looking at an example of
how witness testimony is used in everyday reasoning. I am deciding whether
or not to unpack my rain jacket from my backpack as I leave my office,
and I see another person coming down the hall. I ask him if it is raining
outside, and he answers “yes”. I decide to unpack the rain jacket when I
reach the exit door of the building. However, when I get to a window, I see
that the pavement is wet, but the sun is now shining. We could configure
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the original part of the argument something along the following lines as a
set of propositions.

Argument in the Raincoat Example
Premise 1: This person just came in from the outside.
Premise 2: He says it is raining.

Premise 3: If someone just came in from the outside, what he says about
whether it is raining out there is reliable information.

Conclusion: Therefore it is raining outside.

Premise 3 could be classified as a generalization that can be taken to be true,
and thus it performs the practical function of supporting the inference to
the conclusion. However, it is possible for both premises to be true while
this conclusion is false, as shown by that in fact happened. So the argument
is not deductively valid. Many (including Toulmin) would argue that it is
not an inductive argument either, at least of the kind based on the statistical
interpretation of probability.” It is not a proof, but an argument, based on
a generalization that supports the argument, but not in a way that makes it
airtight. Even though the argumentis not a decisive proof of the conclusion,
it is worth acting on, in the absence of evidence to the contrary.

2.1. Proof and Argument

Bench-Capon and Prakken (2005, p. 2) drew the distinction between a proof
and an argument by citing the following example: John is old because he is
age seventy-five. This is a convincing argument, but not a proof, because it is
possible that John is an adolescent tortoise. However, it could be made into
a proof by adding the implicit premises that John is a man, that men over
seventy are old, and that seventy-five is greater than seventy. Arguments are
based on assumptions that mightlater have to be reconsidered. The purpose
ofa typical argumentis not to compel the hearer to accept the conclusion put
forward but to persuade him to accept it, assuming he either is committed
to the premises or can be persuaded to accept them. Such arguments have
four characteristics (p. 2). First, they are intrinsically defeasible. Second, the
goal of the argument is to persuade. Third, arguments leave assumptions
implicit. Fourth, more information can be added to arguments.

As it has come to be realized that defeasibility is such an important prop-
erty for such a lot of legal argumentation, a move away from deductive
and inductive forms of reasoning as being the exclusive models of ratio-
nal argument, and toward a Toulmin-style model, is becoming evident (Bex
and Prakken, 2004). There are two kinds of generalizations that need to be
considered in legal argumentation. One is the typical major premise of the

3 It is always an issue fraught with technical controversy whether arguments such as the one
in the raincoat example can be modeled using probability. This issue is commented on in
Chapter 7.
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argumentation scheme, which seems to be some sort of defeasible gener-
alization that acts as a warrant, providing the glue that holds the scheme
together, enabling it to function as a warrant for the argument. For exam-
ple, appeal to witness testimony could be analyzed on the Toulmin model
as a form of argument that could warrant the transition from witness testi-
mony to the conclusion that the statement uttered by the witness should be
accepted as evidence with probative weight behind it. But even so, on the
Toulmin model, the appeal to witness testimony could be defeated if new
evidence comes in indicating that the witness is unreliable.

As indicated in Section 1, it is necessary to put in some kind of context in
which the argument is supposedly being used for some purpose as evidence.
In alegal case, for example, this argument would be helpfully framed within
what Verheij (2000, p. 5) calls an initial statement. In argument 2, inclusion
of the initial statement provides a needed contextual background showing
how the inference is being used within a process of investigation.

Argument 2

Initial Statement: It should be investigated whether Peter murdered
George.

Claim: Peter shot George.

Backing: Witness Wistates that Peter shot George.

The initial statement provides a context in which the argument that follows
(argument 1) can be shown to be relevant. The purpose of using argument
1 in a legal context would be to place it as relevant evidence in the context
of an investigation as described in the initial statement. Here then we have
a legal argument in the form of a claim and backing and an indication of
why such an argument could be relevant in a given case.

Argument 2 seems much more reasonable than argument 1, even though
itis open to the same critical questions. Why? The answer is that the backing
statement is the kind of evidence you need to collect in a murder investiga-
tion. Of course, the witness may be lying, or what he says may not be true.
But if he says that Peter shot George, that statement needs to be investi-
gated in any proper investigation. It is relevant, in that context. The fact
that it is an inconclusive argument, and highly questionable as it stands,
does not detract from its carrying some weight, even though itis nota proof
of the claim made. It does provide some evidence, even though carrying the
investigation further may defeat the argument.

3. Witness Credibility

Defeasibility is a very importantlogical feature of appeal to witness testimony
as a kind of argument that should be regarded as providing evidence in law.
Although the argument justifies the conclusion as things stand, new relevant
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evidence could be introduced that defeats it. An argument can be defeated
in two ways, by a counterargument that rebuts it, or by one that undercuts
it by attacking the reasons it was based on." The so-called undercutter can
be added in the form of a new premise. The expanded argument can be
displayed as having the following form.

Argument 3

Initial Statement: It should be investigated whether Peter murdered
George.

Claim: Peter shot George.
Backing: Witness Wistates that Peter shot George.

Defeater: Witness Wis unreliable.

Verheij (2001, p. 5) calls this kind of argument “dialectical”, meaning that it
contains supporting reasons as well as attacking reasons that are put forward
in a dialogue representing two opposed viewpoints. In this case, there is an
argument for the claim that Peter shot George, provided by the backing,
but then that argument is weakened by new evidence that attacks the rea-
son for the backing. The possibility that such attacking reasons exist, even
in such a common and apparently straightforward example of appeal to
witness testimony, suggests that this form of argument is not of the kind
so familiar from the deductive paradigm of argument. It is not well ana-
lyzed as an argument that can be evaluated as valid or invalid in a one-step
analysis.

What has been shown so far is that arguments based on witness testimony
look weak, so weak that they may even initially look worthless as providing
evidence to support a claim. In some contexts, for example, in an exper-
imental investigation in physics or chemistry, appeal to witness testimony
might not be relevant. What is relevant are the facts, and perhaps some
mathematical calculations. But in a murder investigation, undisputed facts
may be hard to find. For example, the murder may have taken place some
time ago, and there may be little physical evidence that is helpful. If there
were witnesses to the crime, however, that would be relevant evidence. What

* Pollock (1995, pp. 40-1) contrasted defeasible reasons with conclusive reasons for a claim.
Defeasible reasons are prima facie reasons, meaning that they are subject to defeaters, coun-
terarguments that defeat the original argument. According to Pollock’s terminology, there
are two kinds of defeaters, called rebuttals and undercutters. A rebuttal directly attacks a
claim and is a reason for denying the claim (Pollock, 1995, p. 40). An undercutter only
attacks the connection between the claim rather than attacking the claim directly, and is
only a reason for questioning the claim (p. 41). Pollock offered the following example to
illustrate the distinction (p. 41). Suppose an object looks red to me. Even so, it is possible
that when an object is illuminated by a red light it can look red when it is not. This possibility
is an undercutter of my claim that the object is red. It is not a rebuttal, however, because red
objects can look red in red light.
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is indicated is that appeal to witness testimony is a useful kind of argument,
even though it is defeasible, in a situation of inexact or incomplete knowl-
edge, but where an investigation is required. In other words, the situation
is one where a decision has to be made, or at least an investigation has to be
made, under conditions of uncertainty.

3.1. Ad Hominem Attacks

One of the most important ways of undercutting testimony is to attack the
character of the person testifying. For example, one might argue, “This per-
son has shown a bad character for honesty in the past, so her testimony in
the present case is worthless”. In traditional logic, this form of argumenta-
tion is called the argumentum ad hominem or argument against the person.
Argumentum ad hominem is a personal attack on an arguer in order to claim
that her argument should be given reduced credibility. The three most com-
mon subtypes of ad hominem featured in the textbooks are the abusive ad
hominem, the circumstantial ad hominem, and the bias type. In the abusive ad
hominem attack, itis claimed that the arguer has a bad character. Often a bad
character for veracity is emphasized, which suggests that an arguer cannot
be trusted to tell the truth. Such a suggestion generally has quite an impact
on how an audience would judge that person’s argument, as one can easily
appreciate. Indeed, many ad hominem arguments are so powerful precisely
because of this smear effect — even a poorly substantiated innuendo leaves
an audience with a lingering feeling of distrust and suspicion, raised by the
personal attack. Itis perhaps for this reason that ad hominem arguments have
traditionally been classified as fallacious.

In the circumstantial type of attack, some personal circumstances of the
arguer (such as actions that she has personally carried out, or things that she
might have said on another issue) are cited as being inconsistent with what
she now says. Political campaign advisers are particularly adept at deploying
this type of argumentation. Such an attack can make a person look like a
hypocrite, and can thus undermine her credibility. For people are hardly
very credible if they show themselves not to be committed in their personal
practices to the very policies they tell other people to follow. This kind of
attack can make a witness seem to lack personal honesty, suggesting that
such a person cannot be trusted to tell the truth. The circumstantial type of
ad hominem is always based on an allegation of inconsistency, but that is used
to attack the person’s character.

In the bias type of ad hominem, the witness is said to have a personal bias,
perhapsin the form of a financial interest or something to gain. For example,
suppose a speaker in an environmental debate has said that acid rain is
not harmful, but then it is shown that she is employed by a large industrial
corporation. Such a corporation has much to lose by environmental controls
on air pollution. Hence the worth of her arguments is devalued when her
bias is revealed.
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Now that argumentation schemes for the various types of ad hominem
arguments have been developed, there are many issues of evidence law that
need to be reconsidered. The ad hominem schemes are closely related to
other argumentation schemes, such as argument from bias, argument from
commitment, argument from inconsistent commitments, argument from
position to know, and appeal to expert opinion (Walton, 1996).

All three types of ad hominem arguments can be reasonable in some cases,
even though the character of an arguer is attacked in a negative way. Char-
acter evidence is generally inadmissible in criminal cases. The prosecution
should not be able to argue that the defendant is a bad person, and should
therefore be convicted of the crime alleged. Rule 404 of the Federal Rules
of Evidence states, “Evidence of a person’s character or a trait of character is
not admissible for the purpose of proving action in conformity therewith”,
subject to certain exceptions. Among the main exceptions to this rule is the
use of character to attack the credibility of a witness.” According to Rule
608, the credibility of a witness may be attacked (impeached) by attacking
the character of the witness, but the attack must refer to the character for
truthfulness or untruthfulness of the witness. Thus in Anglo-American evi-
dence law, ad hominem arguments used to attack a witness can be used. The
bias type of ad hominem argument, for example, is allowed in court when an
attorney is cross-examining a witness. If the witness is being paid to testify
for one side, the attorney has the right to ask her about whether she is being
paid to testify. Such a question is allowed even though it might turn out to be
a bias ad hominem argument that would effectively undermine the credibility
of the witness.

3.2. Character and Reputation

Character can also be relevant because the best defense a person might
have is her own good character. In a case where there is little or no evidence
of the truth of an allegation other than the testimony of the plaintiff and
defendant, the defendant’s only argument may be her good reputation,
demonstrated by her past actions and good character shown by them. Thus
credibility and character are very important for evaluating the evidential
worth of appeal to testimony as a kind of argument. Credibility is also linked
to the five critical questions cited above. For example, if someone’s testimony
in court is found to be biased, or her account is found to be inconsistent,
that will immediately cast doubt on her credibility. That in turn will reduce
the plausibility of her testimony as an argument.

In everyday conversational argumentation, character is relevant, in sev-
eral kinds of arguments. One is the ad hominem argument described above.
Another is the argument that if a person has carried out a certain type of
action showing a character trait of some sort in the past, she may carry

5 This nature of the exception is more fully detailed in Rules 607, 608, and 609.
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out the same type of action again in the future if it fits that character trait.
This could be called the propensity argument. This kind of argument is
highly controversial in evidence law (Sanchirico, 2001). For one thing, it
is defeasible and does not apply to all actions equally. For another, given
that it is often a weak argument, it could be a source of prejudice based on
stereotypes associated with fallacies and hasty logical leaps to a conclusion
that are not justified.” One of the most controversial kinds of cases com-
ing under propensity argument is that concerned with evidence of previous
convictions. Empirical studies using previous convictions to predict crime
show that such statistics are least reliable in cases of serious crimes such as
murder, but that may only be because such crimes are uncommon, in the
sense that they are not very likely to be repeated by the same individual.”
Most commentators are of the opinion that the danger of prejudicing a jury
outweighs any genuine logical weight that evidence of previous convictions
carries in a trial (Redmayne, 2002, p. 713). However, there have been many
doubts expressed recently about the general inadmissibility of character evi-
dence in law, and the climate of opinion seems to be swinging against this
view.

4. Witness Testimony as Fallible Evidence

If witness testimony is defeasible as a form of argument, it is also fallible.
Errors can be made in drawing the wrong conclusions from it. But it is also
a highly persuasive argument in court, where juries tend to believe that if
a witness has taken an oath to tell the truth, the statements asserted by the
witness are true. And yet witnesses have often been known to lie.

4.1. Cases of Testimony Gone Wrong

The false testimony of Titus Oates (1648-1705) is known in legal history
as a classic case. Lane (1971), the best source of the events in Oates’ life
of perjury, tells us that he began his career by making unfounded charges
of sexual abuse of a child against a schoolmaster, William Parker. Parker’s
reputation was impeccable, but Oates wanted his job. Oates’ charge was
so detailed and positive that Parker was jailed awaiting trial (Lane, 1971,
p- 27). Oates appeared as a witness at the trial and gave detailed testimony
that he had seen Parker sodomizing a young man. But Parker could prove

6 A wide variety of reasons have been offered for the contention that character evidence is
prejudicial in law, many of them highly controversial and some of them dubious (Sanchirico,
2001).

7 Crime statistics are “notoriously slippery” and require careful interpretation (Redmayne,
2002, p. 700). In this article, Redmayne carefully scrutinized the various theories concerning
empirical support for the value of propensity arguments in criminal law.
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he was elsewhere at the time, and the alleged victim could not be produced
(Lane, 1971, p. 28). The charges against him were dismissed. Oates joined
the Catholic Church and studied for the priesthood, and claimed to have
received a doctor of divinity degree from the University of Salamanca, even
though he had been expelled. Returning to London, Oates fabricated a
story of a vast Jesuit conspiracy to assassinate the king and place the Duke
of York on the throne. The possibility of a “popish plot” to take over the
country was very worrisome to the public at that time, due to religious strife
and political instability. In the atmosphere of public terror, the story of a
plot to take over the government found willing hearers. Oates deposited a
written account of his version of the plot with a judge and swore to its truth.
The basis of the evidence was that the Jesuits had admitted their “most
secret counsels” to Oates when he had pretended to be a convert (Lane,
1971, p. 49). After Oates testified before parliament, five Catholic peers
were immediately jailed, and later executed. Oates accused schoolmasters of
“instilling Popish principles into his pupils” (Lane, 1971, p. 131). In a series
of trials, Oates testified against many defendants he claimed to be involved
in the plot. Oates’ testimony was accepted as the basis for conviction of
some thirty-five innocent persons who were hanged. After the series of trials
he was treated as a hero who had saved the country, and was even given a
public pension. As the public frenzy died down, however, many holes started
to appear in Oates’ story. Eventually, it became clear that the whole story
had been a fabrication. In 1685 Oates was finally convicted of perjury.

The fallibility of witness testimony as evidence has been demonstrated
dramatically by many recent cases of wrongful convictions where the con-
viction was based mainly on witness testimony and then later overturned by
other evidence, such as DNA testing.

Anderson and Anderson (1998, pp. 8-16) surveyed recent high-profile
wrongful conviction cases in Canada to try to find what factors led to
the wrongful convictions. The official explanation often offered by police,
judges, and bureaucrats is human error, especially unintentional errors
made by witnesses. According to Anderson and Anderson (p. 11), this offi-
cial explanation cannot entirely be discounted, but several more specific
factors can be cited. Five such factors are especially worth noting:

1. Witness testimony is crucial to comprehension of wrongful conviction, because
juries are inclined to accept the testimony of a witness as fact, and because without
it, the prosecution would be forced to rely on circumstantial evidence that most
juries would find insufficient for conviction (p. 11).

2. Expertwitnesses can “step over the boundaries separating science from advocacy”
(p- 15).

3. Judges can be biased in how they conduct a trial or instruct the jury. They may
be on the side of trying to maintain public confidence by acting to preserve the
reputation of prosecutors or police officers (p. 15).
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4. The police are under pressure to get a conviction, especially in murder or rape
cases widely reported by the media. They can lose, misinterpret, or overlook
evidence that supports the claim that a suspect is innocent (p. 14). They can also
exaggerate evidence that appears to point to the guilt of a suspect.

5. In cases of “jailhouse testimony” an inmate is “planted” into the cell of the accused
person in order to try to get a “confession”, some remark implying guilt. In
exchange for testifying in court, the jailhouse informant gets “special considera-
tion” by the police (p. 14).

These five factors show how witness testimony is an important kind of evi-
dence that can go wrong in various ways. One way it can go wrong is that the
witness could be mistaken. Many of the cases of wrongful conviction studied
by Anderson and Anderson confirm the hypothesis of Loftus (1979) that
there is a psychological bias factor at work. As the witness sees the suspect
again and again, he becomes more and more convinced that this suspect is
indeed the same person who committed the crime. Another way things go
wrong is that the witness can be lying, because he or she is under pressure
or has something to gain by giving false testimony.

There are many cases of unjust conviction due to jailhouse testimony that
could be cited to show how important a factor this form of witness testimony
can be in producing wrong outcomes in trials. But a typical case can be used
to illustrate the standard routine. The following case, “Informer Recants,
Convict Freed”, is quoted from the Toronto Daily Star (February 12, 1999) by
Levy (1999, p. 211).

HAMILTON (CP) — A man who has spent nine years in prison for murder was ordered
released on bail yesterday while he waits for his appeal to resume after a jailhouse
informant recanted his testimony. Chris McCullough, 29, had been convicted of
the second-degree murder of Stony Creek School Teacher Beverly Perrin. McCul-
lough had been found guilty and sentenced to life imprisonment with no chance
of parole for 18 years. “I can’t believe it”, said his mother Rossi McCullough, her
eyes brimming with tears upon hearing her son was free. “I just can’t wait to see
him.” A jailhouse informant at the 1991 trial provided explosive testimony in the
court of appeal last December about his role in the case. The 40-year-old informant
claims he received more than $8,000 in reward money from police for evidence he
now claims was entirely fabricated. The inmate informant also explained how his
perjured testimony got him into the witness protection program, where he received
between $10,000 and $15,000 more in rent and living expenses for himself and his
family. Key witness Tammy Waltham also recently recanted her testimony, which
pointed to McCullough’s involvement, shortly after the trial, saying she had lied
under police pressure to protect her husband, Larry Pearce. Police had told her
Pearce’s fingerprints had been found in Perrin’s car. They weren’t. McCullough’s
appeal is expected to resume in late March.

There are several outstanding problems with the quality of the testimony
used to geta conviction in this case. One is the bias of the jailhouse informant
who profited from his testimony. The other is the pressure exerted by the
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police who, eager to geta conviction, lied to a witness. So this witness also had
something to gain, or so she was led to believe, by testifying in a certain way.

You might think that a jailhouse informant might not have much credi-
bility as a witness, and that a jury would discount his story. But going a little
deeper into the background of this kind of case, several underlying consid-
erations are worth noting. The jury may not be aware of the criminal record
of the informant. They may not even be aware that the defendant was set
up for a jailhouse confession interview with the informant. They may not be
aware that the informant was given special treatment, or financial rewards,
by the police, prosecutors, or government officials. Of course, a good lawyer
would be expected to bring out all this evidence of bias and destroy the cred-
ibility of the witness in cross-examination in court. The problem is that in
many wrongful conviction cases, that did not happen. There could be many
reasons that it did not. Perhaps the police or the prosecution covered up
facts about how the witness was rewarded for testifying. Perhaps the lawyer
did not do what was required to find these facts. Perhaps these facts were
not seen as relevant by the judge. Perhaps the defendant could not afford
an experienced and skilled trial lawyer. Perhaps the lawyer did not conduct
a cross-examination that asked the right critical questions to reveal the weak
points in the story given by the witness. Perhaps the judge or the jury was
biased, or for whatever reasons, accepted the testimony of the witness uncrit-
ically. For example, perhaps they were unduly impressed, or even confused,
by expert witness testimony.

One factor that is important in court is the demeanor of the witness.
Does the witness look like an honest and reliable person? But a witness who
is lying can often look quite persuasive. Thus the logical structure of the
testimony can be the only way to judge it. Important factors, for example,
are how the story hangs together, whether it is plausible, and whether it is
consistent with known facts. But even a highly consistent story could turn
out to be a fabrication. Thus there is a climate of mistrust about appeal to
testimony as a form of argument that can provide good reasons to accept a
claim. Judging by the cases cited above, that climate of mistrust is justified in
some cases. Witness testimony is clearly something to be wary about. On the
other hand, in law, as in history, the case inquired into may have happened
some time ago, or for various other reasons we may not have access to the
facts directly. Thus witness testimony is often a vital form of evidence. We
could scarcely begin to objectively and fairly evaluate the evidence relevant
to a case without taking it into account. Despite its subjective aspect, and its
defeasibility, it is a centrally important kind of evidence, not only in law, but
in everyday deliberations on all kinds of practical matters where it is crucial
to arrive at decisions on good reasons that support a conclusion. Thus if
we could identify the logical structure of appeal to witness testimony as a
form of argument, such an objective basis for evaluating evidence based on
testimony would be extremely valuable.
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4.2. Categories of Failure

If we could identify the logical structure of arguments based on witness
testimony, it not only would help us geta better grasp of how such arguments
are used correctly as evidence, but also would help us better understand how
they can default, and lead us to wrong conclusions. Schum (1994) used the
Sacco and Vanzetti case, a famous case of wrongful conviction, to illustrate
not only how eyewitness testimony works as evidence in court, but also how
it is defeasible and can lead to wrong decisions. In this famous case, the
two defendants, Sacco and Vanzetti, were found guilty of having shot a
police officer named Berardelli on April 15, 1920. The evidence against
them was mainly based on the testimony of the arresting officer, Connolly.
Connolly testified that during his arrest, at one point Sacco moved in a way
that looked as if he was trying to put his hand inside his coat, where a pistol
was concealed. In the trial, Connolly’s testimony about the incident was used
to imply that Sacco had been conscious of his guilt for having committed
the murder of Berardelli. Such an argument is not only defeasible. It is
also highly conjectural. There could be many possible explanations for why
Sacco moved his hand. But in context, one can see how it was used in
this case as an argument with some plausibility. If a person puts his hand
under his coat when being arrested for murder, and there is a pistol in
his coat, this action could be some evidence of his having committed the
crime (Schum, 1994, p. 77). A good defense attorney would not have left
the issue there, however. She would have cross-examined the witness, and
gotten him to concede that many other explanations of Sacco’s action were
possible.

According to a study of the most common factors leading to wrongful
convictions found in the first 70 DNA exonerations (Innocence Project,
2001), the following factors were cited: mistaken identification, police mis-
conduct, prosecutorial misconduct, fraudulent science, bad lawyering, false
confessions, microscopic hair evidence, and informants. These categories
are not mutually exclusive. For example, bad lawyering may be a category
thataffects most or all of the problems said to fall under the other categories.
But they do give the idea that witness testimony of various kinds, including
expert opinion testimony, and how this testimony is evaluated in court, are
fairly significant problem areas. It may be that the problem is not so much
how this evidence is collected. Error leading to wrong court decisions may
arise from what is done with it later in the trial system and what inferences
are drawn from it during the process of evaluating it as evidence. What is
lacking in studying procedures for evaluating appeals to witness testimony
as evidence has been the ability to solve two complimentary problems. One
is the problem of identifying a clear set of requirements for the success of
an argument appealing to witness testimony as evidence. The other is the
problem of finding out how testimony should properly be questioned and
cross-examined. What is necessary is to study not only the conditions of suc-
cess for this kind of argumentation, but also the conditions of failure. It is
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necessary to study how arguments based on witness testimony default, what
their weak points are, how they go wrong, and how they can be deceptive
and lead to erroneous conclusions in some cases.

5. Defeasible Arguments

Defeasible arguments have a different logical structure than the kinds of
arguments that one is accustomed to dealing with in the standard kinds
of deductive and inductive models of inference used in traditional logic.
For someone who is familiar with traditional logical approaches, but is not
familiar with the third category of defeasible arguments, it may be hard to
even recognize the existence of this third class of arguments. It is best to
introduce this third type of argument by contrasting it with the deductive
and inductive forms of argument that are so well established. Since the
third class of argument is more controversial, it is harder to define all its
properties within some well-established framework. The place to begin is to
see how it is different from the deductive and inductive types of argument.
Much logical reasoning is based on generalizations of various kinds, and so
to grasp the differences between kinds of arguments, it is good to begin with
the concept of a generalization.

5.1. Types of Arguments and Generalizations

Let us go back to the argument in the raincoat example and reconfigure
the argumentation in it to bring out some different features that are also
part of it.

Argument 4
Generalization Premise: Whatever a witness says is true.
Additional Premise: The witness says it is raining outside.

Conclusion: Therefore it is raining outside.

This above example of an appeal to witness testimony in argumentation
seems very simple. But the problem is that the generalization premise, as
indicated by the numerous examples shown in this chapter, is simply not
true. A universal generalization of the kind highly familiar in deductive
logic is falsified by a single counterexample. For example, it can be proved
that the universal generalization ‘Whatever a witness says is true’ is false
by citing one defeater or so-called counterexample. The defeater could be
any example where a witness said that proposition A is true, but it turned
out that A is false. This form of universal generalization could be called
the absolute universal generalization. It could be used as a backing in the
following argument, for example. Argument 4 is deductively valid, meaning
that it is logically impossible for the premises to be true and the conclusion
false. Itis valid provided that the first premise is taken to present an absolute
generalization.
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Inductive generalizations that are not absolute can also be used in argu-
ments, as shown by the example below.

Argument 5
Generalization Premise: Whatever a witness says is probably true.
Additional Premise: The witness says it is raining outside.

Conclusion: Therefore it is raining outside.

Argument 5 is not deductively valid. But if we take the generalization to be
an inductive one, of the kind commonly used in statistical reasoning, the
argument can be taken to represent a kind of inference that is inductively
strong. If the premises are true, they can function as part of an argument
that makes the conclusion probable to some degree. Inductive arguments
are well accepted as representing a distinctive form of reasoning in their
own right, as contrasted with deductive arguments.

The third kind of generalization is called the defeasible generalization.
An example is the following argument.

Argument 6

Generalization Premise: Whatever a witness says may generally be taken
to be true, subject to exceptions.

Additional Premise: The witness says it is raining outside.

Conclusion: Therefore, it can be tentatively taken as true thatitis raining
outside.

This generalization is not about all witnesses, or even some statistically
expressed proportion of witnesses. This generalization asserts that what-
ever a witness says may generally be taken to be true, even though in some
instances, even though a witness says something, it may not turn out to be
true. Such a statement is sometimes called a generic statement. It is not
based on measurable numerical probability, at least of the Bayesian kind. It
can be argued that its logic is that of some kind of probability. But it is not
statistical probability of the kind used in the collection and numerical assess-
ment of data. It is more closely related to what is often called “probative
weight” in law (Wigmore, 1913).% It is hard to quantify, because numbers
of instances do not seem to be the central factor that is important. It is
not a matter of exactly how many witnesses lie or are mistaken, or how
many do not, or are not. It is more of a matter of taking it for granted that
once a witness is cited as a source of saying something, then unless we have
specific information to the contrary, one would be tentatively entitled to

8 The notion of probative weight derives from the views of Locke and Bentham on evidence and
was very well explained with reference to cases and principles of legal evidence by Wigmore.
The historical development of the notion has been helpfully outlined by Twining (1985).
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assume that the proposition stated by the witness is reasonably acceptable as
something to go on, subject to reservations that one might have. If the case
is unusual, or there are circumstances suggesting it does not hold in this
instance, the original argument can be defeated. For example, suppose that
further investigation reveals that the person consulted as a witness was not
outside. Once this new information comes in, the argument is defeated. The
line of argumentation in such a case can be set out following the sequence
illustrated below.

Argument 7

Generalization Premise: Whatever a witness says may generally be taken
to be true, subject to exceptions.

Additional Premise: The witness says it is raining outside.

Conclusion: Therefore, it can be tentatively taken as true thatitis raining
outside.

New Premise: The witness has not been outside.

New Conclusion: Therefore, it can no longer be taken as true that it is
raining outside.

Argument 6 was shown to be defeated by the new evidence that came in,
presented in argument 7. It does not follow thatitis not true thatitis raining
outside. It is just that we cannot take it any more that argument 6 gives us
a good reason for accepting the conclusion that it is raining outside. The
reason is that the person we took to be a witness was not really in a position
to know whether it was raining outside, because we now know, or have good
reason to believe, that he was not outside.

This model seems much more promising as applied to typical legal argu-
mentation, because generalizations on which evidence is based can be sub-
ject to exceptions. Thus an argument taken to represent evidence can give a
reason to supporta claim even ifitis potentially subject to defeat as new infor-
mation comes into a case. It has been recognized by Anderson and Twining
(1991) that generalizations of various kinds that seem to be neither deduc-
tive nor inductive play a vital role in legal argumentation. These include gen-
eralizations about a person’s habits or character. They (pp. 368-9) devised
a classification system representing five types of generalizations that are
especially common in legal argumentation. Case-specific generalizations are
those that are or may be established in a particular case. They offered the
following example: “In most matters concerning their relationship, Edith
dominated Freddie” (p. 368). Scientific generalizations are based on laws of
science, such as the law of gravity, or well-established principles, such as the
technique of fingerprint identification. General knowledge generalizations
are those widely accepted in a community, such as “Iransactions in secu-
rities traded on the New York Stock Exchange are accurately summarized
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in the Wall Street Journal”. Experience-based generalizations are those such
as “Someone who has been treated unfairly by the police may rightly or
wrongly conclude that police officers are not to be trusted” (p. 369). Belief
generalizations are accepted on a basis of information rather than direct
experience, such as “Most Poles are devoted Catholics” (p. 369). All five
kinds of generalizations can often act as warrants supporting defeasible argu-
ments that are reasonable. But as Anderson and Twining note (p. 369), they
can also be based on prejudices and speculation, making the arguments
based on them fallacious.

5.2. The Tentative Nature of Defeasible Arguments

The defeasible type of argument tends to be weak and tentative in nature,
compared to deductive and inductive arguments. Its function is to shift a
weight of presumption in relation to a burden of proof within an investi-
gation, or within some other kind of process in which evidence is being
collected and weighed. As noted by Verheij, cited above, what is vital to
understanding cases of legal argumentation based on defeasible generaliza-
tions is the way any given argument needs to be evaluated in the light of a
context of investigation. The basic assumption is that evidence is continu-
ally being added into the existing sequence of argumentation. Defeasible
arguments only give a small weight of support to a conclusion within a wider
context in which evidence is being collected. The argument can default at
any point during the process. It is only free from the possibility of default
until closure of the process, and its acceptance is tied to closure. This process
of collection and use of relevant evidence is continued until the investigation
is concluded. The notions of closure and openness of an ongoing sequence
of argumentation are vitally important as elements of an initial framework
of argument use for the purpose of evaluating defeasible arguments.

Argument 6 is a good candidate as a general model of the form of argu-
ment appropriate for argument 2, the typical kind of appeal to witness testi-
mony of the kind used in legal argumentation so often. It represents a fragile
kind of argumentation that can be wrong, and can be shown to default, once
further relevant evidence is brought into an investigation. From a deductive
or inductive viewpoint, it seems to be a worthless argument, or even falla-
cious. Just because somebody says a statement is true, it does not follow that
this statement is true. What we could say in defense of such an argument,
however, is that despite its subjectivity, there could be some usefulness in
tentatively accepting it, realizing it may later have to be rejected, within the
context of an ongoing investigation of some issue that is unsettled.

Appeal to testimony is an argument with some worth or usefulness, under
the right conditions of its proper use. But still, what form does such an argu-
ment have? Deductive logic is possible because there are known forms of
argument. Thus an argument can be judged to be valid if it can be shown to
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have a valid form. But appeal to testimony is only a deductively valid argu-
ment if what the witness says has to be true in every case. This approach is
too idealistic to be of any practical use. Another possibility is that appeal
to witness testimony could be an inductive form of argument of the kind
called Bayesian, meaning that a number representing the probability of
a statement can be attached to it and then changed in light of new evi-
dence. This Bayesian approach is sometimes useful when evaluating legal
argumentation, but there are several problems with it in dealing with the
kind of evidence typically used in trials, such as appeal to testimony (Allen
and Leiter, 2001). The assignments of initial probabilities are subjective,
and the Bayesian method provides no method of assigning probabilities
to them (Allen and Leiter, 2001, p. 1508). Another problem is that the
trier tends to have no good sense of what is going on until the end of a trial.
This way of evaluating a mass of evidence does not conform to the Bayesian
method, which requires updating probabilities at each step, as each bit of
new evidence comes in. Thus defeasible arguments such as appeal to witness
testimony are judged contextually in trials in a way that does not seem to
conform to either deductive or inductive models of argument. Such an argu-
ment can be acceptable at one point in an investigation, and yet defeated
at some future point, once the investigation has been carried forward and
new evidence has come in or new questions have been asked.

6. Corroboration of Witness Testimony

Witness testimony often takes the form called corroborative, for example, a
case in which the testimony of one witness corroborates that of the second
witness by agreeing with it in essential details. Redmayne (2000, p. 151)
described a case where two items of evidence are involved. First, testimony
put forward by the victim pointed to the defendant, and also, later the
defendant confessed to having committed the crime. The statement by the
victim might have only slight probative value by itself, but the subsequent
confession, by corroborating the statement, increases its probative value
as evidence considerably. In the usual way of evaluating the evidence, the
confession is added to the initial probative value of the memory, so that the
two pieces of evidence fit together to provide stronger evidence supporting
the conclusion that the defendant committed the crime as alleged.
Another way to corroborate witness testimony is to cite physical evidence
that backs it up or defeats it. For example, ballistics evidence that can be
proved by scientific lab findings might support what a witness said. Suppose
that witness W says he saw Peter shoot George and that ballistics tests show
that the bullet that was found in George’s body was fired from Peter’s gun.
The latter proposition would, in the normal type of case, be proved by an
argument from expert opinion based on testimony from a ballistics expert.
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In this type of case, we say that the one piece of evidence corroborates the
other. We have two propositions:

(a) Witness Wsays he saw Peter shoot George.
(b) The bullet that that was found in George’s body was fired from Peter’s
gun.

The statement (a) is a fairly weak piece of evidence by itself, for all the
usual reasons. The witness could be lying, mistaken, and so forth. But once
evidence comes in indicating that (b) is true, it seems to make (A) much
more plausible. For, after all, if the ballistics tests show that the bullet came
from Peter’s gun, that makes the witness’s story that he saw Peter shoot
George much more plausible. This type of case could be called the basic cor-
roboration case. Itis a type of case in which one piece of evidence or claim in
the case corroborates another, meaning that, once introduced, it makes the
other claim more plausible. This type of case, needless to add perhaps, is
very common in law.

A problem with evaluating corroborative evidence is that it can be strong
up to a point, and then fail, once further evidence is introduced. For exam-
ple, suppose the accounts given by two witnesses agree very closely, but later
itis found they had collaborated to make up a story. At first the agreement
between the two accounts would suggest that each instance of testimony
supports the other, and makes it more plausible, because they agree. But
suppose it was found that the accounts agreed so closely in every detail that
it led to a suspicion that they might have collaborated. This kind of exam-
ple illustrates a key problem with collaborative evidence. Another problem
with collaborative evidence is whether the account given by the one witness
ought to be seen as strengthening the credibility of the account given by the
other, or whether each instance of testimony should be seen as a separate
argument for the conclusion supported by both arguments from witness
testimony.

Another problem is that the evidence may be counted twice. Redmayne
(2000, p. 151) showed that there is a danger of committing the fallacy of
double counting by counting evidence twice. Consider again the kind of
case in which witness testimony by the victim pointed to the defendant,
but then later, the defendant confessed to having committed the crime.
Each item of evidence separately leads to the conclusion that the defendant
committed the crime. But the confession corroborates the witness testimony,
making it seem more credible as an account that describes something that
really happened. This could be a fallacy, because the confession is counted
twice, first as evidence for the conclusion that the defendant committed
the crime, and second as evidence that the witness was telling the truth. To
prevent ourselves from committing this fallacy, we must subtract the amount
of the value of evidence taken earlier from the confession when we come
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to consider the value of the witness testimony as supporting the conclusion
that the defendant committed the crime (Redmayne, 2000, p. 151).

There are some issues about recovered memory as evidence that raise
questions about double counting of corroborative evidence. Redmayne
(2000, p. 150) considered the following case. A complainant C testifies that
she has a recovered memory of being abused by D at age twelve, but then
later, D confesses that he did abuse C when she was that age. The confession,
aswe say, corroborates the memory report. However, according to Redmayne
(p- 150), the question of what is the inferential process at work is not easy:
“At first sight, we might say that the confession increases the probative value
of the memory”. But there is another interpretation. On this second inter-
pretation, “the confession has considerable probative value which, when
added to the slight probative value of the memory, convinces us that the
abuse occurred” (p. 151). Redmayne commented (2000, p. 151) that “there
is nothing illogical about the first approach”, but there is the possibility of
committing the fallacy of double counting, by counting the recovered mem-
ory evidence twice. The potential error is explained as follows (p. 151): “To
put it crudely, if we have taken some probative value from the confession
to add to the memory, we must remember to subtract that same amount
when we consider the confession”. The reason double counting is a fallacy
is that the confession could be used two ways as evidence. It could be used
to prove that D abused C, as claimed, or it could be used to argue that the
recovered memory was accurate in recounting an incident that really took
place. But it cannot, we presume, be used as evidence both ways at the same
time in the same case. Why not is a bit of a mystery, until we can work out
how corroboration of evidence should be analyzed, so that we can identify
cases in which double counting of evidence is fallacious.

In Anglo-American law the testimony of a single witness can stand as
evidence by itself in a trial, although sometimes it is required that it be
supported by some other item of evidence before it is admissible. However,
in Scots law, two or more sources are required for witness testimony to
be considered evidence. This requirement, called corroboration, meaning
‘tWo Or more sources are necessary to prove a case’, is a traditional bastion
of Scots law (McCannell, 1996, p. 347). McCannell (p. 347) cited Hume’s’
Commentanries (ii, 283) as stating this requirement: “no one shall in any case
be convicted on the testimony of a single witness”. It can be presumed that it
fits with Hume’s well-known views on the fallibility of testimonial evidence.
In Scots law there are two conflicting theories about how corroboration of
witness testimony should be evaluated. Wilson (1960, p. 101) calls these two
theories “the old theory” and “the new theory”. According to the old theory,
every crucial fact in a criminal case must be proved by the evidence of two
witnesses. According to the new theory, not every fact needs to be proved by

9 Baron Hume was the nephew of the famous philosopher David Hume.
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two witnesses, provided the facts proving a criminal charge emanate from
two separate and independent sources. The problem for Scots law, as Wilson
observed (p. 101), is that neither theory has been stated with sufficient
precision to make it possible to clearly decide in all cases whether the two
theories are conflicting. However, it would appear that the old theory is
generally stronger or more demanding than the new one, meaning that it
tends to be harder to prove in many cases.

Thus there are some serious problems about how to model the logic of
corroborative evidence as representing a kind of reasoning that is fallible,
but that can be fitted in with other evidence in a case that may support or
undermine it. Witness testimony needs to be modeled in such a way that it
can have what Redmayne calls probative value as evidence in a trial, but does
notcommitlogical fallacies, such as the fallacy of double counting. The prob-
lem of double counting arises in expert testimony in cases where the opinion
of one expert supports that of a second expert. Should we be strict in such
a case in concluding only that each instance of expert opinion testimony
supports the conclusion at issue as a separate argument? Or should we also
factor in the corroboration effect, whereby the report of the second witness
boosts the plausibility of the report given by the first witness by enhancing
the credibility of the first witness as a believable source? There seems to be
no accepted method at present for evaluating corroborative evidence.

It should be noted that we are using the expression ‘corroborative evi-
dence’ in quite a broad sense, which can encompass other kinds of evidence
as well as witness testimony.

Consider, for example, the scale problem. Today as I left the gym I wanted
to check my weight, but saw that there were two scales available. I have a
pretty good idea of what my weight normally is, but wanted to see whether
I might be one or two pounds heavier or lighter than my last reading. I
picked one of the scales, stepped onto it, and saw what my weight was, as
measured by that scale. I know that these scales are fairly accurate, but also
know from experience that they can sometimes be one or two pounds out.
I wondered how accurate this reading was, so to test it, I stepped onto the
second scale. It gave a reading exactly identical to that of the first scale. This
second reading corroborated the reliability of the first one, for if it had been
different, that would have suggested that one of the scales was inaccurate.
However, it would seem that corroboration is a relative matter, for is quite
possible that both scales are inaccurate, but agree, because both are slightly
low or slightly high.

The scale problem is to judge what the worth of the corroborative evi-
dence is in such a case, given that the one scale may be simply repeating the
error of the other. It seems that the corroborative evidence has some value,
but not very much. If the first scale were tested against a third scale that we
know is very accurate, and will not make an error of one or two pounds,
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then testing the second scale against that first scale would be much better
evidence of its accuracy. But in the absence of additional evidence of this
sort, just testing one scale against another, where there is no independent
reason to think that one or the other is accurate, only gives the kind of
evidence that is of little worth in itself. But still it is a kind of evidence, com-
parable to the kind of case in which the testimony of one witness supports
the testimony of another witness who made a claim that is questionable, but
that might be true.

7. Argumentation Schemes for Position to Know Arguments

The kind of argument used when drawing conclusions from witness testi-
mony, whether of the kind commonly used in legal argumentation in a trial,
or of the kind commonly used in history, can be modeled using existing
resources of argumentation theory. Appeal to witness testimony can be
treated generally as a species of what is called ‘argument from position
to know’. In some cases, where expert opinion is involved, appeal to witness
testimony needs to be modeled as a form of appeal to expert opinion, a
form of argument that has already been studied in argumentation theory.
These forms of argument may not be a perfect fit to model appeal to witness
testimony of the kind commonly used in law. But they do show promise of
being adaptable, because they are defeasible. The way they work, as forms
of argument, allows contextual factors to be taken into account, as shown
below.

The argument from position to know is a common form of argument in
which one agent asks a second agent for information that the second party is
presumed to possess. A typical everyday example was given in Walton (1996,
p- 61). A stranger to a city asks a shopkeeper where the central station is
located. The stranger presumes that the shopkeeper would have this infor-
mation because he works in the area, and is presumably familiar with it.
Argument from position to know has the following general form (Walton,
1996, p. 61). The variable « stands for an agent, in the sense of the term
used in multiagent systems (Wooldridge and Jennings, 1995).

Argument from Position to Know

Major Premise: Source aisin a position to know about things in a certain
subject domain $ containing proposition A.

Minor Premise: « asserts that A is true (false).
Conclusion: Therefore A is true (false).
Argument from position to know is defeasible within a dialogue, meaning

that when such an argument is put forward by a proponent in a dialogue,
it can be challenged by the asking of appropriate critical questions by the
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respondent. Matching the argument from position to know are the following
three critical questions (Walton, 1996, p. 62):

CQLl. Is ain a position to know whether A is true (false)?
CQ2. Is aan honest (trustworthy, reliable) source?
CQ3. Did aassert that A is true (false)?

The argument from position to know shifts the probative weight in a dia-
logue from one side to the other. When one of the above critical questions
is asked by the respondent, the probative weight is temporarily lifted. Only
if the question is answered satisfactorily is the original probative weight
restored. The first critical question obviously just asks whether the major
premise is true. This question could be phrased more explicitly by analyz-
ing its function in the argument. Suppose, for example, that the agent is in
a position to know because she saw or heard something in the past, as in
a typical case of eyewitness testimony. What needs to be asked is not only
whether she was in the right position at the time to observe the event. It also
needs to be asked whether the agent has retained the information. How
well does she remember what she reportedly saw or heard? How accurate is
her description of the event? CQ1 should focus on these matters under the
heading of being in a position to know.

An excellent illustration of the use of position to know argumentation
can be found in the questioning of a former chief of police by the prosecutor
in the Martha Moxley case, a long unsolved murder case. The suspect was a
nephew of Robert F. Kennedy. One of the witnesses was the former chief of
the Greenwich (Connecticut) Police Department. Much information about
the trial, including the transcipt of the questioning of the former police
chief, is available on the Internet (www.courttv.com) under the title “Who
Killed Martha Moxley?” March 28, 2001. The former police chief was shown
a photograph of the crime scene with various distances of the objects in the
scene that were recorded. He was asked if these measurements were a fair
and accurate representation of the crime scene, and he answered “yes”. But
he admitted that he did not measure these distances himself. The question
and answer sequence at that point is quoted below.

Q: How do you know that these are reasonable approximations if you did not mea-
sure them yourself?

A: T know this because I was at the scene. It is my recollection that these are rea-
sonable approximations of the scene as I saw them that day. I am certainly not an
estimator butI have been over thatscene a number of times and these measurements,
diagrams represent that scene as I recall it.

The question and answer are a very clear case of the use of argument from
position to know. The argument has the conclusion that the measurements
given are fair and accurate approximations of the real crime scene. One
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reason is that the witness said so. But the other premise is that the witness
was in a position to know about the crime scene, and in particular, the
distances between the various objects in it. He was there, and as he put it,
he was over the crime scene a number of times.

Some interesting variants on position to know argumentation can be
exhibited by considering some other examples. Suppose the police are ques-
tioning a murder suspect, and the suspect reveals specific details of the crime
that (presumably) could only be known to the murderer. Only the murderer
was in a position to know these things. Therefore, the admissions by the sus-
pect are evidence that he is the same person as the murderer. Of course this
kind of evidence is defeasible. The suspect could have a vivid imagination,
and it could just be coincidence that the details he conjures up happen to
match those of the murder. It could even be that studying the police inter-
rogation might show that the interviewer used loaded questions that guided
the suspect toward answering questions in a way that seemed to indicate that
the suspect showed knowledge of the details of the crime. Or it could be
that the suspect was reported to have such knowledge by a jailhouse infor-
mant who acquired it in a surprisingly clever way. According to Levy (1999,
p- 220), jailhouse informants are “known to have information to use against
an accused from media reports, from family and friends, jail visitors, trials
and transcripts, co-accused, through impersonation; and through materials
left by defence council with the client such as Crown disclosure.”'’ Hence
this kind of evidence can be misleading, and should be seen as inherently
weak and presumptive in nature. Even so, it can be important legal evidence
that carries probative weight in an investigation or a trial.

In some cases, argument from position to know is used in backward or
abductive fashion, based on an inference from the presumed facts to a
best explanation. For example, suppose that Professor Smith sends some
E-mail messages containing information about a planned trip that he has
told nobody else about. Suppose he has not communicated this informa-
tion in any way, except through these E-mail messages. Suppose then that
Professor Smith’s student, Ernie, during a conversation, asks Smith when he
is leaving on this planned trip. Smith might draw the conclusion that Ernie
has been reading Smith’s E-mail. He might then confront Ernie, and ask
him whether he is guilty of this act of reading his private communications
without his permission. The inference used by Professor Smith in this case
is a kind of reverse position to know argumentation. The assumption is that
anyone who knows about the trip could only have known it by reading the
E-mail. Given the premise that Ernie knew about the trip, a conclusion

10 Levy (1999, p. 219) observed that in many cases of testimony from a jailhouse informant,
the “mantra” of the prosecution is “that the informant should be believed because he/she
is relating details that only the real culprit could have conveyed.”
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follows by defeasible reasoning: Ernie must have been reading Professor
Smith’s E-mail. This argument is defeasible. It could be that Ernie only
appeared to know about the trip, but had mistakenly confused it with
some other trip that Smith had taken earlier. Or it could be that someone
else had read the E-mail messages and told Ernie about them. The argu-
ment in this case can be also seen as an instance of abduction, or inference
to the best explanation. The (presumed) fact inferred from the conversa-
tion is that Ernie knew about the trip. But how could he have known about
it, since E-mail is private, and he did not have Smith’s permission? The
best explanation, all else being equal, is that he must have read Smith’s
E-mail without Smith’s permission. Of course this explanation is only a
hypothesis or guess. But it is strong enough as a plausible conclusion
to warrant asking Ernie to explain how he appeared to know about the
trip.

7.1. Arguments from Expert Opinion

Many position to know arguments are different from the above cases in that
they depend on expert opinion. However, the form of argument known as
appeal to expert opinion can be analyzed as a species of position to know
argumentation, even though it is a distinctive subspecies in its own right.
The argumentation scheme and matching critical questions for this form
of argument have been presented in Walton (1996, p. 65). An even fuller
analysis of this form of argument has been given in Walton (1997, p. 210),
but just a simplified summary of the main structure is all that is needed
here.

Appeal to Expert Opinion

Major Premise: Source E is an expert in subject domain $ containing
proposition A.

Minor Premise: Easserts that proposition A (in domain ) is true (false).

Conclusion: A may plausibly be taken to be true (false).

Appeal to expert opinion, as a species of position to know argumentation,
is a defeasible form of argument that can carry probative weight. Unless
the expert source is treated as all-knowing, the argument is not deductively
valid. Epistemic closure can be invoked in some cases, meaning that it is
assumed that the knowledge base is complete and that further investigation
is closed. As noted above, the notion of closure is important in studying
defeasible argumentation schemes. But in most cases, it is better to see
appeals to expert opinion as open to further questioning and investigation.
Realistically speaking, experts are fallible, and what they say should not
be taken as representing the final word. The recent convoluted history of
expert testimony as a form of evidence in American law has underlined the
difficulty of dealing with this form of evidence.
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Haack (2003, pp. 237-64) outlined the history of legal developments
in scientific testimony in American law, beginning with the early cases in
which jurors were selected who were supposed to possess expertise on the
matter being tried. In one such case, a jury of butchers was selected to try
an accused for allegedly selling putrid meat (p. 237). Spanning the later
cases, where expert witnesses were called by each of the opposed parties,
and then subject to cross examination (p. 237), she presents a chronicle of
key decisions, from the Frye Rule (1923) to the Federal Rules of Evidence
(1975), going up to the revised Federal Rules of Evidence in 2000. She
describes the interval between the Frye Rule and the present as one of
continued legal disputation about rules governing expert testimony in trials
in which science has become entangled with law in a “bramble bush”.

According to Haack (2003, p. 15), the fundamental problem stems from
the conflict of cultures between the adversarial system of American law and
the open-ended fallibilism that is characteristic of the methodology of scien-
tific research. Scientific inquiry is an attempt to discover the truth of some
question by discovering new evidence available and then adding it to the
collective mass of scientific results built up over the centuries. This pro-
cess never ends. It is open-ended, and scientific reasoning is always subject
to potential defeat (falsification) by new results or better theories. On the
other hand, a trial in law is designed to come to a definite conclusion that
resolves the conflict, and without undue delay, even though not all the facts
may be known. What Haack describes (2003, p. 18) as a clash between how
these two cultures evaluate evidence can be seen from the perspective of
argumentation theory as a difference between two investigative procedures.
Each evaluates argumentation in a different way, using different methods,
different standards of evidence, and different burdens of proof.

There is a natural tendency to defer to experts, treating what they say
as beyond questioning. Indeed, appeal to expert opinion has traditionally
been treated as a fallacy in logic. The powerful psychology of the halo effect
leads us to naturally defer to experts. The skill of questioning an expert in
a critical but productive way is a response that typically has to be learned.
We often tend to go to one extreme or the other, seeing appeal to expert
opinion either as a perfect argument that cannot be challenged, or a falla-
cious argument that cannot be trusted. Seeing it as a defeasible argument
requires steering a middle way between these two extremes. As a position to
know form of argument, it is fallible. But in the absence of exact knowledge
that can be directly obtained, we do often (and should) draw a tentative
inference based on an expert opinion.

Awareness of the defeasible nature of appeal to expert opinion is vital
to coming to understand how it can be employed correctly as a practically
useful form of argument. In the most common kinds of cases where it is
used, the appeal to expert opinion should be regarded as having a certain
standing or probative weight, but also as open to critical questioning. The
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following six basic critical questions for the appeal to expert opinion have
been set out in the analysis of Walton (1997, p. 223):

1. Expertise question: How credible is I as an expert source?

Field question: Is I an expert in the field that A is in?

Opinion question: What did E assert that implies A?

Trustworthiness question: Is E personally reliable as a source?
Consistency question: Is A consistent with what other experts assert?
6. Backup Evidence question: Is A’s assertion based on evidence?

St 0N

Even if all six critical questions have been answered successfully, the inves-
tigation should not necessarily be regarded as closed. There can also be
various critical subquestions under each of the six basic critical questions.
Thus the evaluation of an appeal to expert opinion takes the form of a
dialogue in which questions are asked and answered. A detailed analysis of
the structure of critical questioning for appeal to expert opinion has been
carried out in Walton (1997). One issue that deserves comment is the dis-
tinction between the first question (of credibility) and the fourth question
(of personal reliability). These two factors seem a little hard to sort out,
at first. Credibility has to do with how well the expert is (presumably) in a
position to know in relation to the claim made by the expert. Credibility
is a property of an agent. An agent is a goal-directed entity that can take
autonomous action on the basis of information that it possesses, and can
then correct its actions when new information comes in. An agent can have
various characteristics that relate to its reliability as a source (Wooldridge
and Jennings, 1995). One particular property an agent can have is that of
honesty, meaning that the agent can be presumed to tell the truth of a mat-
ter, or at least to offer only information that it thinks to be true. An agent is
personally reliable as a source only if it has shown a character for honesty.
Honesty may be presumed, however. So in such a case, what happens is that
an agent’s perceived dishonesty, for example, if it is caught in a lie, will lead
to a devaluation of its perceived reliability.

It has now been indicated how argument from position to know and
appeal to expert opinion can be well-defined forms of argument. Each has
its characteristic argumentation scheme and its set of matching critical ques-
tions. In typical cases in which these forms of argument are used in legal dis-
course, they are not deductively valid or inductively strong. Instead, they are
defeasible arguments that carry some probative weight as tentatively accept-
able, but are subject to critical questioning that can make them default.
They are weak arguments that can go wrong, or even be fallacious in some
cases. Despite their typical frailty, they can be extremely important kinds
of evidence that can bear on an investigation in which there is a mass of
many individually weak arguments on both sides of a disputed issue. The
big question to be posed now is whether appeal to witness testimony is simply
aspecial instance of position to know argument (along with appeal to expert
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opinion as a variant), or whether it is a separate argumentation scheme in
its own right.

8. The Form of Appeal to Witness Testimony as an Argument

What seems to make appeal to witness testimony special or distinctive as a
species of position to know argument is the notion of testimony. Testimony
indicates that the source has made a special point of going on record to make
a claim that will stand up under scrutiny. The term ‘testimony’ indicates a
stronger commitment to the truth of what is asserted than would be typical
of many common instances of position to know argumentation. What seems
to be distinctive of appeal to witness testimony as a form of argument is that
the witness is committed to telling the truth as she or he knows it. Thus an
appeal to witness testimony assumes as a premise, or normal presumption,
that the witness is telling the truth. Any indication that this presumption
fails, in a given case, will strongly impact the appeal to witness testimony.
In many common cases of position to know argumentation that would not
normally be classified as appeals to witness testimony, this presumption of
truth-telling is less significant. For example, consider once again the case
of the shopkeeper telling a questioner the location of the central station.
The shopkeeper could be lying. But that factor is not such an important
consideration, in the general run of cases. If the questioner is misdirected,
she can always ask the next passerby for better directions. However, especially
in legal cases of testimony, the assumption that the witness is at least trying
to tell the truth is centrally important.

Let us reconsider the last example of an argument above about Peter’s
having shot George. How the presumption that a witness is honest is defea-
sible could be illustrated by expanding the sequence of argumentation in a
typical kind of case a little further.

Argument 8

Initial Statement: It should be investigated whether Peter shot George.
Claim: Peter shot George.

Backing: Witness Wistates that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness Wis telling the truth.

The possibility exists that a witness could lie. But unless there is some evi-
dence indicating that the witness is not telling the truth, it is a reasonable
inference to draw the subconclusion that witness Wis telling the truth. This
subconclusion then backs the claim that Peter shot George. But the infer-
ence in this case is comparable to the one in the Tweety case. It shifts a
so-called probative weight onto the claim, but that weight can be removed
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or lessened by new evidence that might come into the case. The impor-
tance of the initial statement in evaluating the argument is thus revealed.
The context of use of the whole sequence of argumentation that follows the
initial statement is that of an ongoing or open investigation. New evidence
can come in at any point in the sequence, until the investigation is closed.
Defeasibility is a vital characteristic of argumentation where the context is
that of an open investigation. Thus Verheij was right to link the defeasibility
of the appeal to witness testimony to what he called its dialectical aspect.
Such an argument needs to be judged in the context of a given process in
which there is doubt or disagreement about some central proposition that
is at issue. There are two sides to the process, and each side has a so-called
burden of proof. The outcome is in a balance with a weight of presumption
on both sides. The function of a defeasible argument, such as an appeal to
witness testimony, is to bring forward a small weight of evidence that can tilt
the balance slightly to one side or the other. But the argument is open to
defeat as new evidence comes in, until the process of investigation is finally
closed.

Witness testimony is useful as a kind of argumentation under certain
conditions. First, there is a certain situation or set of data or presumed facts
that we as investigators need to know about. We do not have direct access
to these data. For example, they may be in the past, and we cannot directly
re-experience the past. But some living person may have had access to the
past situation we are interested in, and may have observed it, or at least we
may have reason to think that she has. Even if the person is not living or
otherwise available, she may have recorded her impressions of what she saw.
In such a case, there is a possibility that we could come to know about this
set of data indirectly, through this person we presume to have been a witness
of it. But two key assumptions need to be made. The first is that we must
assume that this person really was in a position to get access to these data
directly at the time. Part of accepting that the witness is in a position to know
is that we need to assume that she still has this information. She would need
to remember it reasonably well. The second key assumption is that she can
and will convey the information to us with reasonable truthfulness.

These two assumptions about appeal to witness testimony are, in turn,
based on other even more fundamental assumptions. One is that the witness
has properties of what is called an agent in multiagent systems in computing
(Wooldridge and Jennings, 1995). Agents can interact with other agents in
dialogues. Agents can carry out actions. It will be necessary to view a witness
as an agent of a certain kind. And it will be necessary to see the questioner of
the witness as an agent, as well. These two agents need to be able to engage in
orderly goal-directed conversations (dialogues) with each other. A witness,
as an agent, must have the capability for knowing about presumed facts and
must have the capability of relaying these facts to another agent. In other
words, there must be a kind of communication between the witness as an
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agent and the questioner who, as another agent, tries to get access to these
facts through questioning the agent. Otherwise, appeal to witness testimony
as a form of argument makes no sense at all.

Based on this analysis of its central structure, the appeal to witness opinion
can be said to have the following basic form of argument. The variable W
stands for an agent that is a witness. A witness is an agent that has incoming
information about things it can perceive as facts or data and that can relay
that information to another agent. The variable A stands for a statement (or
proposition, which is taken to be an equivalent term). The generalization
is a general rule that links the premises to the conclusion (Bex, Prakken,
Reed, and Walton, 2003). It is not an absolute, universal generalization, but
is taken in the form of argument below as a defeasible conditional.

Argument from Witness Testimony

Position to Know Premise: Witness W is in a position to know whether
Ais true or not.

Truth-Telling Premise: Witness W is telling the truth (as Wknows it).
Statement Premise: Witness W states that A is true (false).

Generalization: If a witness W is in a position to know whether A is true
or not, and W is telling the truth (as W knows it), and Wstates that A is
true (false), then A is true (false).

Conclusion: Therefore (defeasibly) A is true (false).

The first three premises are joined together as a conjunction that appears
as the antecedent of the conditional expressed in the warrant. The warrant
functions as an additional premise. Thus the inner structure of appeal to
witness opinion as a form of argument is that of the following defeasible
modus ponens (DMP) type of inference.

If witness Wis in a position to know whether A is true or not, and Wis
telling the truth (as Wknows it), and Wistates that any proposition is
true, then A is true.

Witness Wis telling the truth (as Wknows it).

Witness Wistates that A is true.

Therefore A is true.

Since this inference has the modus ponens form, many might think that it is
deductively valid. In traditional logic, it is the accepted conventional wisdom
that all inferences having the form of modus ponens must be deductively
valid. But the above inference is not deductively valid, according to the
unconventional account presented here. Itis a defeasible inference, because
the first premise is a defeasible conditional. Thus it is a structurally correct
form of inference that can be used to transfer a probative weight from the
premises to the conclusion. But it is not deductively valid.
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8.1. Strict and Defeasible Modus Ponens Arguments

An example of DMP can be found in the logic textbook Introduction to
Logic (Copi and Cohen, 1998, p. 363). Following the traditional logic text-
book approach, they claim that the following argument is deductively valid
because it has the modus ponens form.

If he has a good lawyer then he will be acquitted.
He has a good lawyer.
Therefore he will be acquitted.

Copi and Cohen translate the first premise from natural language into log-
ical symbolism using the material conditional, defined as only false where
the antecedent is true and the consequent false. On this definition, if both
premises are true, and the argument is deductively valid, the conclusion
must be true too. But is this particular argument well represented as being
deductively valid? After all, in the real world, you can have a good lawyer,
but still not be acquitted. It would seem to make more sense to translate this
argument in a different way, not one that makes it deductively valid.

The usual approach in Al is to use a nonmonotonic logic to represent this
kind of argument, as opposed to using classical deductive logic, a monotonic
system of reasoning. A monotonic inference is one in which the conclusion
drawn from the set of premises will be preserved as a conclusion even if the
premises are supplemented by new information. The kind of reasoning illus-
trated in the Tweety case is nonmonotonic, because new information that
comes in, such as the information that Tweety is a penguin or Tweety is a baby
bird, can defeat the old conclusion that Tweety flies. Once the new premises
are added to the inference, the original conclusion must be retracted. To
model this kind of reasoning we need a nonmonotonic logic. Horty (2001)
has presented a survey of formal nonmonotonic reasoning systems.

Schum (1994) developed a theory of reasoning about evidence based on
Bayesian probabilities, Wigmore’s theory of evidence, and Toulmin’s anal-
ysis of inferences. An important feature of Toulmin’s model of reasoning
is the concept of an inference warranted by a generalization that is sub-
ject to exceptions and ancillary evidence that supports a conclusion. Schum
offers examples of generalizations such as “The events reported by police
officers testifying under oath usually have occurred” (Schum, 1994, p. 87).
These kinds of generalizations can apply to the particulars of a case, gen-
erating a conclusion by a process of inference in which new information
can strengthen or weaken the inferential step from the premises to the
conclusion.

Verheij (2001, p. 232) theorized that argumentation schemes of the kind
typically used in law can be modeled using such defeasible generalizations
(1999, p. 113). He based his theory on a distinction between two rule-based
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forms of inference. The first one is the deductively valid modus form of argu-
ment familiar from deductive logic. It can be called strict modus ponens
(SMP), since the rule in the first premise is strict, meaning it admits of
no exceptions. One counterexample defeats it.

Strict Modus Ponens (SMP)
As arule, if Pthen Q

P

Therefore Q

SMP is monotonic, because it always remains valid, not matter how much
new information enters into consideration. There is also another type of
inference that is similar to SMP, except that exceptions to the rule are
allowed, and will not defeat the inference itself, even though they may call
for retraction of the conclusion, once the exception becomes known.

Defeasible Modus Ponens (DMP)
As arule, if Pthen Q, but subject to exceptions
P

No exceptions are known yet
Therefore Q

DMP is a nonmonotonic type of inference, because it can fail as new infor-
mation comes in. If an exception to the rule becomes known, as applied to
the case at issue, the conclusion may have to be retracted. The problem we
now have is when to use which form of argument.

On Verheij’s model (2000, p. 5), in an instance in which only strict
rules are involved, SMP can be applied, but DMP needs to be applied in
an instance where both strict rules and rules not admitting of exceptions
might possibly come into play. This is a policy of being on the safe side.
For example, if the given argument is based on a universal generalization
about all triangles, without exception SMP can be applied. But DMP needs
to be applied to a case where the generalization might be subject to qualifi-
cations.'! It is a view maintained by Verheij that many of the most common
argumentation schemes found in arguments in law have the DMP form.
Argument from witness testimony is a case in point. It can be cast into doubt
by asking critical questions.

I Terminology remains unsettled. Some have the opinion that DMP is not really a modus ponens
type of argument, and therefore should not properly be called a modus ponens of any sort.
Others may concede that DMP can be categorized as a kind of modus ponens inference, as
long as the distinction between it and the deductive form SMP is carefully drawn.
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9. Factors in Evaluating Witness Testimony

What kinds of critical questions would be appropriate for evaluating the
form of argument called appeal to witness testimony? Of course, one of the
premises of the appeal to witness testimony cited above is the assumption
that the witness is telling the truth. Witnesses are examined in courts and
make statements under an oath to tell the truth. As indicated by the truth-
telling premise, there would be a general presumption that the witness is
telling the truth. So that is one obvious critical question. This premise can
be a source of default if critical questions can be asked that raise doubts
about whether it holds in a case. In legal examples, an appeal to witness
testimony can go through several phases. First it could appear reasonable,
and then it could default, as a doubt was raised.

The sequence of argumentation in the case of Peter’s allegedly having
shot George can be further expanded to illustrate complex argumentation
as typically used in this kind of case. Suppose, for example, that evidence
is introduced that shows that witness Whad a good reason to lie. Then the
sequence of argumentation might run as follows.

Argument 9

Initial Statement: It should be investigated whether Peter shot George.
Claim: Peter shot George.

Backing: Witness Wistates that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness Wis telling the truth.

Defeater: Witness Whas a reason for lying.

Although the defeasible generalization that witnesses normally tell the truth
has been a reasonable premise to accept prior to this point, introduction of
the defeater undercuts the support previously given to the claim by this gen-
eralization. Thus the inference to the subconclusion is cancelled, removing
the support for the claim that Peter shot George.

Similarly, questions can be raised on whether the position to know pre-
mise holds in argument 9. For example, suppose it was a dark night, and the
witness could not have seen the details of the crime in the way he claimed.
The major premise would default and the argument would fail. This factor
is made evident in the Federal Rules of Evidence.'” On the basis of Rule
602, the objection “lack of personal knowledge” may be made in a trial. For
example, if the examiner asks a witness, “Where was Mr. Jones at 8:00 p.m. on
July 12?7 the cross-examiner may object by saying, “Objection, no showing of

12 The Federal Rules of Evidence will turn out to be important in understanding witness
testimony as a form of evidence in Anglo-American trials, and their role will be explained
in Chapter 3, Section 7.
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personal knowledge” (Park, Leonard, and Goldberg, 1998, p. 84). To avoid
such an objection, the examining lawyer needs to lay a foundation for the
question by establishing the personal knowledge of the witness before asking
the question. Thus the position to know premise is a very important assump-
tion in the presentation and questioning of witness testimony as evidence
in the context of a trial. The statement premise is significant because the
exact wording of what the witness says can be vitally important. Often the
wording of a claim suggests conclusions by implicature or innuendo that
the witness may deny, or least may not testify to, as revealed by questioning.

Anderson, Schum, and Twining (2005) have used the method of Wigmore
charts to analyze evidence in legal cases. They view (p. 98) our adversarial
system as a procedure that uses principles of logical reasoning to resolve
disputed questions of fact. They see testimonial evidence as based on a
number of factors. The first factor (p. 65) is that the witness is claiming
personal knowledge of the occurrence of the eventin question. The second
is the requirement forbidding hearsay. The problem here is that if the wit-
ness cannot be questioned directly, what he says may have no better status
than rumor or gossip (p. 66). The third factor is that of inferences drawn
from what the witness claims to observe. The fourth factor is the credibility
assessment of a testimonial assertion. They consider credibility under three
additional factors: observational sensitivity, objectivity, and veracity (p. 68).

9.1. Other Systems

ADVOKATE is a software system for assessing the credibility of witnesses in
forensic and legal investigations (Bromby and Hall, 2002). The ADVOKATE
acronym refers to the following eight witness reliability factors to be exam-
ined in a case (p. 148):

: amount of time the witness observed the perpetrator.

: distance from the witness to the perpetrator.

: visibility conditions at the time.

: whether the line of observation was impeded.

: whether the perpetrator was known to the witness.

: any reasons for remembering the event or the perpetrator.
: time elapsed since the event.

: errors in the description of the perpetrator.

HHPERQOLTD F

According to Bromby and Hall (2002, p. 148), witness reliability inferences
can be made from these factors, and what they call “defeating values” are
findings in the above categories that provide evidence that a witness is unre-
liable. Clearly these factors are important for evaluating witness testimony,
and the question is how they can be fitted to the analysis above based on
the argumentation scheme. The answer is that these factors, excluding E,
which is already covered by the critical questions, relate specifically to the
position to know premise. They relate to the evaluation of how strong or
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weak the position to know premise is in any given case. Accordingly, the
following list of seven critical questions can be subsumed as raising kinds
of doubts about implicit assumptions of the position to know premise. All
are expressed in terms of the witness observing an event, suggesting visual
observation, but appropriate adjustments can be made for other forms of
sensory information such as hearing.

PK1: What is the length of time since the witness observed the event?

PK2: How close was the witness to the event?

PK3: How favorable were the visibility conditions at the time?

PK4: Was the line of observation impeded?

PK5: Was the person observed known to the witness?

PK6: Were there reasons (other than PKb) for remembering what was
observed?

PK7: How much time has elapsed since the event?

In addition to these critical questions, there are a number of other fac-
tors identified by Schum (1994, p. 107) that need to be taken into account.
Schum classifies these under three headings: observational sensitivity, objec-
tivity, and veracity. Under observational sensitivity there are such factors as
sensory defects, general physical condition, conditions of observation, and
quality of observation. Under objectivity there are such factors as expecta-
tions, bias, and memory-related factors. Under veracity there are such factors
as previous convictions for crimes of dishonesty, other misconduct related
to dishonesty, and character evidence regarding honesty. Schum and Mor-
ris (2007) distinguish between two primary categories of assessing witness
testimony called competence and credibility. Under competence they cite
four factors: “appropriate sources”, “in a position to observe”, “understand-
ing of what was observed”, and “ability to communicate”. Under credibility
they cite the three factors noted above: veracity, objectivity, and observational
sensitivity. In their analysis, they emphasize that these two major categories
are frequently confused, leading to serious inferential errors. This method
of classification is based on experience regarding witness testimony accumu-
lated in our legal system since the year 1352 (Schum, 1994, p. 106). Some of
these factors appear similar to the factors cited by ADVOKATE, while others
suggest additional critical questions. It would seem then that in addition
to the critical questions we have cited above, others need to be considered
as well.

In the study of argumentation schemes, at present it is still an unsolved
problem how to manage critical questions, in several respects. One prob-
lem is whether the critical questions correspond to unstated assumptions
in the premises of the scheme. Another is whether there can be critical
subquestions under the main critical questions. Another is how many crit-
ical questions have to be answered before an argument fitting a scheme is
completely proved so that it can no longer be defeated as more information
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comes in. Finally, it may well be that argumentation from witness testimony
is closely related to, or even based on, other argumentation schemes that
have critical questions attached to them. We now turn to some consideration
of the roles of these additional schemes.

9.2. Fact and Opinion

The argumentation scheme for argument from witness testimony takes us
part of the way along the road to vindicating witness testimony as a kind
of evidence that can give a good reason to support a conclusion. It is the
first step in the process of repudiating the ancient distrust of this form of
evidence that we found expressed in Plato, in Section 1 above. If witness
testimony has a structure as an argumentation scheme, it is not just purely
subjective. It does represent a form of rational argumentation. But if so,
how can appeals to witness testimony be tested as evidence? How can they
be verified or falsified by objective or reproducible evidence of some sort?
The first step toward answering these questions is the set of five critical
questions above. The critical questions can be used to test the appeal to
witness testimony as presented in a given case by probing into the weak
points in the inference linking the premises to the conclusion. But much
more needs to be done to see how this process of probing and testing can
be carried out in some systematic way.

The distinction between fact and opinion is an important one underlying
any analysis of witness testimony as a kind of evidence. This distinction is
not absolute, but Whately (1863) expressed it in a useful way. According to
Whately’s account (p. 38), a matter of fact is one that can “conceivably be
submitted to the senses” so that, in principle, there should be no disagree-
ment between persons who witnessed it. A matter of opinion (p. 38) is one
that calls for an exercise of judgment on the part of witnesses who might
disagree about the matter. On this basis, Whately (1863, p. 39) distinguished
two kinds of appeal to testimony:

When the question is as to a fact, it is plain that we have to look chiefly to the honesty
of a witness, his accuracy, and his means of gaining information. When the question
is about a matter of opinion, it is equally plain that his ability to form a judgment is
no less to be taken into account.

In some legal cases, witnesses are called to testify on factual matters, and
the appeal to witness testimony is not based on the assumption that the
witness is an expert. In other cases, the witness is called as an expert in some
domain to testify. In this kind of case, the witness is given more freedom to
draw inferences, because the opinion is often one that calls for judgment.
This latter kind of appeal to witness testimony is therefore a special type
that needs treated somewhat differently as a kind of evidence. The above
argumentation scheme for appeal to witness testimony can apply to both
kinds of cases. But to recognize the special status of appeal to expert opinion
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as a basis for witness testimony, another argumentation scheme is set out.
This argumentation scheme combines appeal to expert opinion with appeal
to witness testimony. Fis an agent.

Appeal to Expert Witness Testimony

Expertise Premise: Witness E is an expertin subject domain Scontaining
proposition A.

Statement Premise: E asserts that proposition A is true (false).

Conclusion: Therefore (defeasibly) A is true (false).

The critical questions for appeal to expert opinion testimony are the same
as the critical questions listed above under the argumentation scheme for
appeal to expert opinion. In appeal to expert witness testimony, the truth-
telling premise is notably absent. This factor has lesser prominence and is
dealt with under the trustworthiness critical question. This differentiation
between the two types of appeal to witness testimony follows Whately’s analy-
sis, which holds that honesty of the expert witness is not such a primary factor
as good judgment. In the argumentation schemes for appeal to expert tes-
timony and appeal to (nonexpert) witness testimony, the critical questions
reflect this analysis.

The problem is to know where the facts came from. We return to this
problem in Chapter 5, where it will be argued that the facts come into argu-
mentation through a type of dialogue called information-seeking dialogue.
Right at this point, however, in Chapter 1, we need to look at more immedi-
ate sources of factual evidence upon which appealed to witness testimony is
based.

9.3. Perception and Memory

The next problem to be taken up is whether the five critical questions for
argument from witness testimony are adequate to address all the credibility
attributes identified in the PK questions of ADVOKATE and the comparable
factorsidentified by Schum (1994). To solve this problem, we have to see how
argument from witness testimony is embedded in two other fundamental
argumentation schemes. It will be shown in Section 9.3 how the PK questions
relate to these two additional schemes.

In Pollock’s system of artificial intelligence (1995), the accumulation of
knowledge is supported by reasoning in three stages. First, perception is
applied to memory, yielding beliefs, and memory is used to record them.
Second, induction infers general rules from these beliefs and inductive rea-
soning derives new beliefs from the original set. Third, the set of beliefs
built up as knowledge persist over time, due to memory. Such reasoning is
taken by Pollock to be defeasible, and therefore subject to improvement and
correction through process in which old beliefs are replaced by new ones.
Pollock’s red light example (1995, p. 41) shows how this process works.
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For instance, suppose xlooks red to me, but I know that xis illuminated by red lights
and red lights can make objects look red when they are not. Knowing this defeats
the prima facie reason, but it is not a reason for thinking that x is not red. After all,
red objects look red in red light too. This is an undercutting defeater (Pollock’s italics
in both instances).

The sequence of argumentation in Pollock’s example is based on the defea-
sible generalization that when an object is illuminated by a red light this
can make it look red even though it is not. This generalization defeats the
original one that objects that look red generally are red. The object may
still be red, for all we know, despite the counterargument. But a new fact
undercuts the original argument by removing the support of the inferential
link between the premises and the conclusion.'?

Pollock formulated two defeasible rules and identified them as the basis
of the reasoning used in the sequence of reasoning in the red light example.

Perception Rule: Having a percept with content ¢ is a prima facie reason
to believe ¢.

This rule represents one of the most common and important forms of legal
evidence. A legal example offered by Prakken (2003, p. 858) showed how
common such forms of argument are in legal argumentation.

Fact: This object looks like an affidavit.
Generalization: If something looks like an affidavit, then it is an affidavit.

Conclusion: This object is an affidavit.

This argument, though defeasible, surely represents a common form oflegal
reasoning. Suppose the documentin question is in a pile of affidavits that are
evidence in a trial. There may not be enough time to check the document
carefully to see if it meets all the requirements for being an affidavit, but
it may be reasonable to go ahead on the reasonable assumption that the
document is an affidavit. In Walton (2006a), the following argumentation
scheme is presented to represent this kind of reasoning.

Argument from Appearance (Walton, 2006a)
It appears that this object could be classified under verbal category C.

Therefore this object can be classified under verbal category C.

13 1n Pollock’s system, these generalizations would be inductive. However, the word ‘normally’,
inserted into them in the analysis above, suggests otherwise, indicating a contextual depen-
dence on plausible expectations that are reasonable, but that cannot be realistically cal-
culated by attaching numbers to the propositions and doing calculations using Bayesian
axioms for the probability calculus.
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This form of argument from appearance could be modified to fit a case
of witness testimony evidence by changing the syntactical categories and
variables slightly as follows, producing a secondary version of the scheme.

Argument from Appearance (New Version)

Witness W claims proposition A is true because it represents an event
he saw.

What are the critical questions for this version of the scheme for argument
from appearance? Surely four of them are the following four questions
previously identified as corresponding to factors in ADVOKATE.

PK2: How close was the witness to the event?

PK3: How favorable were the visibility conditions at the time?
PK4: Was the line of observation impeded?

PK5: Was the person observed known to the witness?

Thus what we see here is that these four questions do not correspond to
the argumentation scheme for argument from witness testimony, but to
the scheme for argument from appearance. Palmer (2003, p. 95) drew an
evidence chart depicting the different kinds of evidence that can undercut
an argument from witness testimony, redrawn in Figure 1.1.

Palmer sees the three additional facts shown on the right in Figure 1.1 as
detracting from the evidential value of the argument from witness testimony
used in the case of bank robbery discussed in his analysis. What is being
proposed here is that they could be seen not as reasons against argument
from witness testimony, at least directly, but as reasons against the argument
from perception that is joined as a contributing argumentation scheme to
the scheme for argument from testimony.

The other factor that Pollock identified was that of memory. Argument
from witness testimony is indebted not only to an argument from appear-
ance, but also to a scheme we could call argument from memory.

Argument from Memory
A witness Wrecalls an event E from memory as having happened.

Therefore Ereally happened.

Three of the critical questions we identified as deriving from ADVOKATE
correspond to the argumentation scheme for argument from memory.

PKI: What is the length of time since the witness observed the event?

PK6: Were there reasons (other than PKb) for remembering what was
observed?

PK7: How much time elapsed since the event?
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It was the accused who
exited the bank carrying

the loot.
A
P Witness only had a brief opportunity to observe
A the man exiting the bank.
P There was an object obscuring witness’s
b view of the exit.
< Witness only had a brief opportunity to observe the man
exiting the bank.
Witness saw the accused
exiting the bank carryng
the loot.

FIGURE 1.1. Palmer’s diagram of evidence detracting from witness testimony.

All we have found here then is that the other factors identified by the
ADVOKATE system and by Schum (1994) are very important in the analy-
sis and evaluation of witness testimony evidence, but they do not directly
correspond to the argumentation scheme for argument from witness tes-
timony. Instead, they correspond to two other schemes on which this
scheme is based, namely argument from appearance and argument from
memory.

The structure of how the sequence of reasoning of the kind identified
by Pollock fits together in the case of argument from witness testimony is
shown in Figure 1.2.

The structure of reasoning is fundamentally important, because it shows
how witness testimony is based on memory and perception through a
sequence of inferences.'* It shows that in addition to the critical questions
matching the scheme for argument from testimony, we also need to consider
two additional sets of critical questions, one matching the scheme for argu-
ment from appearance (perception) and the other matching the scheme
for argument from memory. We always need to see that argument from
testimony has been bolstered by these two other separate but supportive
argumentation schemes.

4 The structure showing how argument from witness testimony is based on an embedding of
argument from appearance and argument from memory was first shown in an argument
diagram presented as part of an initial draft of a paper by Reed and Walton (2006) that was
deleted before publication.
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10. The Argumentation Scheme and Critical Questions

When evaluating an appeal to witness testimony, because it is a position to
know argument, the evaluator has no direct access to the evidence that the
witness presumably possesses. This form of direct verification, by observa-
tion of the facts, is not possible. Hence the best the evaluator can do is to
test the consistency of the account given by the witness, to see if the account
hangs together and is consistent with other evidence that is known about
the case independent of the testimony. Probing into the consistency of the
witness’s account is achieved by asking critical questions. Three critical ques-
tions that concern consistency are the following.

CQl. Is what the witness said internally consistent?

CQ2. Is what the witness said consistent with the known facts of the case
(based on evidence apart from what the witness testified to)?

CQ3. Is what the witness said consistent with what other witnesses have
(independently) testified to?

All three kinds of critical questions have been discussed extensively in the
legal literature on examination of witnesses, and many interesting cases
could be considered here. There are many fine points to be clarified. What
is most important here, however, is to see how sequences of dialogue in
legal cases can involve complex argumentation in which such questions can,
in turn, increase or decrease the probative weight of an appeal to witness
argument as evidence.

A complex sequence of argumentation that can occurin a case of this sort
has been studied by Wagenaar, van Koppen, and Crombag (1993, p. 38).
If one witness has a reason for lying, additional evidence, in the form of
testimony of another witness, could still support the claim of the first witness.
Suppose that another witness testifies to the claim that Peter shot George.
Then alongside the argument above, a second argument brought in by new
evidence in the case is considered.

Argument 10

Initial Statement: It should be investigated whether Peter shot George.

Claim: Peter shot George.

Backing: Witness W1 states that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness W1 is telling the truth.
This argument reinforces the (defeated) prior argument, argument 9, pro-
ducing two independent lines of reasoning that undercut the prior argu-
ment supporting the claim that Peter shot George. The stronger argument

supports the claim that is only weakly supported by the first one. The two lat-
est arguments above form a complex network of argumentation that needs
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Peter shot George.
A

Argument from Appearance

Witness W saw Peter shoot
George.

Argument from Memory

Witness W recalls from memory that
Peter shot George.

A

Argument from Witness Testimony

Witness W testifies that Peter shot
George.

FIGURE 1.2. Embedding of argument from appearance and argument from
memory.

to be seen as a mass of evidence relevant to the investigation. But is the
first argument worthless, once the defeater comes in, or should it be seen
as weakened but not entirely worthless. How should its probative weight be
judged?

But now consider an even more problematic structure of argumentation.
In argument 11, each witness has a reason for lying.

Argument 11

Initial Statement: It should be investigated whether Peter shot George.

Claim: Peter shot George.

Premise 1: Witness W1 states that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness W1 is telling the truth.

Defeater: Witness WI has a reason for lying.

Premise 2: Witness W2 states that Peter shot George.

Subconclusion: Witness W2is telling the truth.

Defeater: Witness W2 has a reason for lying.
In this case, both subarguments from witness testimony have been defeated.
So are both worthless, or should the fact that they agree on the claim make

the total argument have some probative weight? How to evaluate this kind
of argumentation as evidence in this kind of case is discussed by Wagenaar,
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van Koppen, and Crombag (1993). Although each witness is unreliable, the
fact their testimony agrees could be taken as supporting the claim that Peter
shot George. The reasoning is based on the consistency of the two accounts.
If the testimony of one witness agrees with the testimony of another, this
agreementyields stronger support for the claim than the testimony of either
witness would separately. As Whately (1863, p. 40) noted, the number of wit-
nesses is a factor, and in some cases, the more witnesses that make the same
claim, the stronger is the support for that claim. In other cases, however,
more is not better.

Consider how the argumentation sequence might proceed in a case where
there is more than one witness. Suppose it was found that the two wit-
nesses were in collusion. This evidence would undercut the generalization
that when two witnesses agree, the combined testimony is stronger. This
sequence of argumentation could be represented as follows.

Argument 12

Initial Statement: It should be investigated whether Peter shot George.
Claim: Peter shot George.

Premise 1: Witness W1 states that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness W1 is telling the truth.

Premise 2: Witness W2 states that Peter shot George.

Generalization: Witnesses normally tell the truth.

Subconclusion: Witness W2is telling the truth.

Defeater: Witness W1 is in collusion with witness W2.

The value of consistency between the two accounts as conferring probative
weight now disappears. Each single argument from testimony is defeated,
and the probative value of their agreement is also undercut. The sequence
of argumentation as a whole fails to provide any probative weight to support
the claim that Peter shot George.

The arguments considered above show that defeasible argumentation is
expandable from an initial base. New defeaters of various kinds can come
in at any point in the sequence of argumentation. As the argument keeps
expanding, it is continually open to defeat and re-evaluation of its probative
weight. Only once all the relevant evidence has been presented, and the
investigation is closed, is evaluation of support for the claim fixed. The
problem now confronted in the rest of the book is how to devise tools that
can be used to analyze and evaluate this kind of argumentation.

One of the main tools that will be used in this book to analyze and eval-
uate witness testimony is the argumentation scheme for appeal to witness
testimony. As noted in Section 4, appeal to witness testimony needs to be
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treated as a defeasible form of argumentation and evaluated on a balance of
considerations in relation to the evidence in a given case. Any given instance
of an appeal to witness testimony in a trial can be attacked in two ways. One
way is to presenta rebuttal. The other is to present an undercutter. A rebuttal
is a counterargument that has the opposite conclusion to that of the original
argument. For example, consider the argument, “Peter shot George because
witness Ed says he saw him do it.” This appeal to testimony could be attacked
by presenting the following rebuttal: “Peter did not shoot George because
witness Shawna says that Peter was at home at the time of the shooting.”
The other way to attack an appeal to witness testimony is to ask a critical
question of a kind appropriate for this type of argument. Three of these
critical questions have already been presented in the previous section. But
there are two more to be considered.

Another critical question matching the argumentation scheme for appeal
to witness testimony has to do with the bias of the witness.

CQ4. Is there some kind of bias that can be attributed to the account
given by the witness?

If evidence can be found by questioning that shows that the account given
by the witness is biased, that finding will detract from the probative weight of
the appeal to witness testimony as an argument. There are many indicators
of bias. One of the most important ones is the finding that witness has
something to gain by testifying in a certain way. Another is the language
used by the witness. For example, the language may have strong emotive
connotations that are accusatory. Another indicator is the selectivity of the
witness’s account. The account may stress details on one side, but overlook
details that should be on the other side. If a witness is biased, it does not
necessarily follow that the witness is lying. The bias could be unintentional.

Another critical question for appeal to witness testimony has to do with
the plausibility of the claim made in the argument.

CQ5. How plausible is the statement A asserted by the witness?

This plausibility factor can react with the evaluation of the appeal to wit-
ness testimony in various ways. If the statement made by the witness is
highly implausible, it can backfire on the credibility of the witness. How-
ever, in some cases, the implausibility of the statement made can actually be
abasis for conjecturing that what the witness claimed is really true. For exam-
ple, if two independent witnesses have made the same implausible claim,
that could suggest that their observations are careful and accurate. Whately
(1863, p. 44) cites the following case. An ancient historian “records a report
of certain voyagers having sailed to distant country in which they found
the shadows falling on the opposite side to that which they had been accus-
tomed to.” They might record this account as incredible. But we, because we
realize that the voyagers had gone to the southern hemisphere, have reason
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to accept this account as plausible. As Whately put it (p. 44), we perceive
that the historian could not have invented this account. What the ancient
historian sees as implausible provides evidence to us, his modern readers,
that what he wrote is plausible.

10.1. Full Form of the Scheme and Critical Questions

For convenience of use in discussing it and applying it in subsequent chap-
ters, the argumentation scheme for appeal to witness testimony is now pre-
sented in full form, along with all five of the critical questions that corre-
spond to it.

Argument from Witness Testimony

Position to Know Premise: Witness Wis in a position to know whether A
is true or not.

Truth-Telling Premise: Witness Wis telling the truth (as Wknows it).
Statement Premise: Witness Witates that A is true (false).

Conclusion: Therefore (defeasibly) A is true (false).

Five Critical Questions Matching the Argument from Witness Testimony

Internal Consistency Question: Is what the witness said internally consis-
tent?

Factual Consistency Question: Iswhat the witness said consistentwith the
known facts of the case (based on evidence apart from what the witness
testified to)?

Consistency with Other Witnesses Question: Is what the witness said
consistent with what other witnesses have (independently) testified to?

Trustworthiness Question: Is the witness personally reliable as a source?

Plausibility Question: How plausible is the statement A asserted by the
witness? Exception if what the witness says is implausible.

The factors Schum and Morris (2007) cite under the heading of compe-
tence seem to relate to the position to know premise. The factors they cite
under the heading of credibility seem to relate to the trustworthiness critical
question. Note that these are not all the critical questions that may need to
be considered, but they are the basic ones. Each basic one can have sub-
questions. Here we add only one of these, an important subquestion of the
trustworthiness question:

Bias Question: Is there some kind of bias that can be attributed to the
account given by the witness?

This question relates to the factor that Schum and Morris call objectivity.
One can see how the argumentation scheme, along with its set of critical
questions, provides a tool for analyzing and evaluating particular cases of
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witness testimony evidence. The argumentation scheme displays the
premises used to support the claim made in the conclusion, thus marking
out the type of evidence needed to give a reason to accept the conclusion.
Premises that were not explicitly stated, but that are needed to support
the argument, can be made explicit by applying the scheme to the case.
Grounds for attacking the support relationship in any appeal to witness
testimony are indicated by the critical questions. Normally the burden of
proof is on the proponent of the argument to offer evidence to support it
when she advances it in a case. But if the argument fits the requirements
of the scheme and the premises are plausible, the burden shifts to the side
of the respondent. If the respondent asks any one of the five basic criti-
cal questions above, the original argument defaults, until such time as the
proponent answers the question. In any given case there will be a mass of
evidence, and an appeal to witness testimony will be just one argument in
many that are relevant. Although it can be a very strong argument in some
cases, appeal to witness testimony is defeasible. The scheme and its set of
matching critical questions is a model of logical form that expresses this
property of defeasibility.

The argumentation scheme matching a particular type of argument,
taken along with its set of matching critical questions, has proved to be a
useful tool, both for studying conversational argumentation generally, and
for solving some problems of legal argumentation (Verheij, 2005; Walton,
2005). It is perhaps, at this stage, however, only a rough tool that is useful
for helping students to think critically. Building it into an automated sys-
tem of argumentation that could be used to model legal reasoning requires
a more sophisticated structure (Verheij, 2003). The basic problem is the
critical questions. The premises and conclusion composing the argumenta-
tion scheme are statements or propositions, entities that are true or false.
Inferences made up of premises that are propositions of this sort can fairly
straightforwardly be modeled using tools of formal logic and artificial intel-
ligence, tools such as argument diagramming. But questions are a different
ball game. They are not so easy to model using the same tools. Another prob-
lem that came up continually throughout Chapter 1 was that the statements
and the inferences made up from them need to be evaluated as plausible or
implausible, using a nonmonotonic logic suitable for defeasible reasoning.
The rest of the book will take up this problem of how to integrate the crit-
ical questions with the argumentation scheme for argument from witness
testimony to build a clear and precise model of this kind of argumentation
in a way that could be useful for artificial intelligence.
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A plausibilistic argument is one that yields a conclusion that is an assump-
tion that seems to be true, on the basis of the evidence at some point in
a proceeding, but may be subject to retraction if new information comes
into the case at a later point in the proceeding. The conclusion is drawn
tentatively, and is subject to retraction if, as a story continues to unfold, new
evidence comes in showing that it is not (likely) true. Plausibility has often
been mistrusted, to some extent justifiably, because it is not only subject to
defeat in some cases, but in other cases, it can be misleading, and even be
the basis of fallacies, of the kind long studied in logic (Walton, 1995). And
yet it is becoming more and more evident through recent work in Al that
the majority of arguments we are familiar with, both in legal argumentation
and in everyday conversational argumentation, are based on plausible rea-
soning of a kind that is weaker than deductive or inductive reasoning. It is
often thought to be based on abductive inference, or inference to the best
explanation. MacCrimmon (2001, p. 1455) cited the evidentiary rule that
a person found in possession of a recently stolen item is the thief. On an
abductive model, the inference is reasonable if the person’s having stolen
the item is the best explanation of how he came to possess it. Of course,
such a conclusion is only a presumption that is defeasible in light of other
evidence.

According to the analysis of plausible reasoning proposed in this chapter,
probative weight of an argument is analyzed in terms of acceptance. The
theory is not based on truth, or knowledge of a kind that implies truth, but
on rational acceptance, or what is called commitment in the literature on
argumentation theory. According to the theory, astatementis said to be plau-
sible as evidence based on three criteria. The first criterion is that it should
be based on given appearances presented as data. However, these given
data could turn out to be false or misleading as new evidence is produced.
Plausible arguments are defeasible. They are only tentatively acceptable as
commitments, and they may need to be retracted as new evidence comes in.

62
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The second criterion is that the statement can be accepted as more plausi-
ble if it is tested, and the test confirms its acceptability. The third criterion
is whether it fits in with other data that are acceptable independently as
evidence. This theory of evidence has its roots in the American school of
pragmatism, especially the version of Charles S. Peirce. Butits roots go even
deeper to the Greek philosopher Carneades (213-128 Bc). This chapter
will show that the study of plausible reasoning (often misleadingly called
‘probability’) has a long history, going back to the Greek sophists, through
Plato and Aristotle, Locke and Bentham. From there its influence can be
traced into the theory of legal evidence of Wigmore, through which it has
a strong influence on the modern Federal Rules of Evidence. Sections 1
and 2 show the reader how to identify this kind of reasoning and present
some historical background on its recognition as a distinctive type of reason-
ing, with some examples. Sections 3 to 6 present some especially illustrative
cases of evidence based on witness testimony, analyzed and visualized using
an automated system of argument diagramming. Sections 7 to ?? take up the
perennial problem of how to evaluate the probative weight of this kind of
reasoning, and propose a general method. Section ?? provides a summary
of the method.

1. Chaining of Plausible Reasoning in Evidence

Wilson (1960) has shown how any legal case at trial can be broken down
into a logical structure containing a nested set of propositions that form
a sequence of reasoning, representing the evidence on one side in a trial.
This structure contains two main elements. First, there is the main claim or
proposition to be proved or cast into doubt. In law this proposition is called
the ultimate probandum. The general method of proving this proposition in
law is to prove another set of propositions closely related to itin a given case.
Wilson (1960, p. 101) called these other propositions the “ingredients”. He
offered the following example (p. 101), in which a defendant was charged
with an offense of speeding in a restricted area where the speed limit was
30 mph. Let us call it speeding case 1. According to Wilson’s analysis, the
speeding charge in case 1 can be reduced to the following three propositions
that he calls its ingredients.

(P1) Attime T, X drove car C from X to Y.
(P2) Attime T car C went from X to Y at a speed exceeding 30 mph.
(P3) X toYisin a restricted area.

On Wilson’s analysis, each of these ingredients must be proved before
the defendant can be convicted, and he therefore calls them facta probanda.
They are the facts to be proved in order for the ultimate probandum to be
proved.
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The more general logical problem posed by Wilson’s analysis is how the
ingredients are related to the ultimate probandum. The question is how these
three propositions can be combined together and then joined by means of a
logical inference to derive the proposition that is the ultimate probandum as
a conclusion. Wilson (1960, pp. 101-2) accepted the hypothesis that such
an inference is deductively valid, writing that once the separate ingredients
are established it is impossible to argue that the ultimate probandum is not
true. Thus he concluded that the inference is a matter of logical necessity,
and not one of merely probable inference (p. 101). Another case cited by
Wilson (p. 105) seems to support this hypothesis. In speeding case 2, one
constable spoke to the time of entry to the speed trap, another spoke to the
time of exit, and a third spoke to the distance between the exit and entry
points. A bench of five judges held that only one witness was required for
each of the three facts and that this evidence should be enough to warrant a
conviction (Scottv. Jamieson, 1914 2 S.L..T. 186). Wilson argued that the court
was mistaken, however, in describing the evidence in the case as a chain of
circumstantial evidence (p. 105). On his analysis, the three facts should be
seen as ingredients of the charge, and once they have been established, the
inference to the conclusion is a necessary one (p. 105). Whatever else one
might say about this interesting case, it seems right, as Wilson argued, that
the inference from the three ingredients as premises to the conclusion that
the defendant exceeded the speed limit should be classified as a deductively
valid argument. If so, it is fair to conclude that this type of case supports the
hypothesis that the logical inference from the ingredients to the ultimate
probandum is deductive in nature.

Still, it may be that in other cases, the inference is not deductive. Let us
reconsider speeding case 1. Propositions P1, P2, and P3 are linked together
to derive the ultimate probandum through the use of a generalization. In
this case, the generalization is the proposition G: any driver who drives a
car through a restricted area where the speed limit is 30 mph at a speed
exceeding 30 mph is guilty of the offense of speeding in a restricted area.
Stating this generalization and showing how it links together the ingredi-
ents to enable the ultimate probandum to be derived as a conclusion partly
solves the problem. But there still remains the problem of knowing what
kind of logical inference it is. There are two theories, depending on how
G is classified as a type of generalization. One theory is that the inference
is deductive, meaning that it is logically impossible for the premises to be
true and the conclusion false. The other is that the inference is defeasi-
ble, meaning that it is not deductively valid, and moreover that it is sub-
ject to defeat in exceptional circumstances. It can be put forward as a
hypothesis that the inference to the ultimate probandum is not deductive
in nature, but falls under the category of defeasible reasoning. A reason for
accepting this hypothesis is based on the assumption that G is a defeasible
generalization rather than an absolute (universal) one. If G is subject to
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exceptions, the inference to the ultimate probandum from P1, P2, and P3,
taken together with G, should not be regarded as one that holds of neces-
sity. On this hypothesis, the inference from the ingredients to the ultimate
probandum is one that holds tentatively, subject to defeat if the case turns out
to be an exceptional one. Itis a plausible inference, and it carries evidential
weight to the probandum if the premises are true, but it is not deductively
valid.

1.1. Wigmore’s Theory of Evidence

The greatest and most convincing champion of the importance of plausible
reasoning in law was John H. Wigmore, although he did not explicitly call it
by that name. He built his theory of evidence around a kind of inference that
can be used to shift probative weight to a conclusion from premises. Accord-
ing to Wigmore’s analysis, in a given case, the total body of evidence on either
side of a legal case can be represented as a network of connected inferences.
Each single link or step in the network represents a local inference in which
the premises shift a probative weight, generally a small probative weight in
relation to the total evidence in the case, toward the conclusion. The con-
clusion then acts as a premise in another inference leading to yet another
conclusion. So the body of evidence as a whole can be pictured, according to
Wigmore, as a series of connected inferences all leading toward the ultimate
conclusion at issue in a case. In a criminal case, for example, the ultimate
conclusion on one side is that the defendant is guilty as charged, while
the ultimate conclusion on the other side is opposed to this proposition.
The other side has to show that the first side has not produced sufficient evi-
dence to show that the defendant is guilty. According to Wigmore’s theory,
each single inference in a body of evidence carries some probative weight,
but counterargumentation can show that it carries less weight than it was
originally thought to.

Wigmore assumed that there are only two types of inference, deductive
and inductive, and he described inferences that carry probative weight in
law as inductive. Twining wrote (1985, p. 179) that this restricted view was a
weakness of his approach stemming from his reliance on views of influential
writers on logic held at the time. Even so, Wigmore employed the language of
inference to the best explanation when discussing many cases. Two examples
from Wigmore’s Principles (1931, p. 20) illustrate this point.

Last week the witness A had a quarrel with the defendant B; therefore A
is probably biased against B.

A was found with a bloody knife in B’s house; therefore A is probably the
murder of B.

These inferences are classic examples of defeasible plausible reasoning. In
the first one, the fact of the quarrel is cited as a reason to infer that the wit-
ness is biased. But a biased witness may be telling the truth. The existence of
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the quarrel is therefore not conclusive as an argument to rebut the appeal
to witness testimony. Yet if used in cross-examination, the argument would
cast doubt on the probative worth of the appeal to witness testimony as a
plausible argument. Similarly, the factual finding of A in possession of the
bloody knife in B’s house is evidence of guilt. But further evidence could
bring out some other plausible explanation of such facts. Hence Wigmore
used the qualifier “probably”, which he would have taken to mean that the
argument is inductive. Yet to anyone familiar with presumptive argumen-
tation schemes and plausible reasoning, the argument clearly needs to be
put in a third category. Once this third category is recognized, Wigmore’s
theory of evidence begins to show its enormous potential.

Wigmore’s theory works very well in dealing with many kinds of evidence
that have been shown to be weaker than originally thought. The underlying
philosophical view is that evidence can carry a probative weight and be real
(legitimate) evidence, even though it may at some future point in a case be
subject to defeat. It could be good evidence now, even though it may turn
out not to be good evidence, or to be weaker than was originally thought,
in the given case. For example, eyewitness testimony was shown by Loftus
(1979) to be erroneous in many more cases than previously thought, even
though it is commonly used as legal evidence and has carried considerable
weight in many cases. In general, as shown in Chapter 1, appeal to witness
testimony should be seen as a defeasible form of argumentation. Expert
opinion testimony is another kind of evidence that has an important place
in trials, but has sometimes proved to be weak, wrong, or misleading. Many
cases of “battles of the experts” show, in fact, that expert opinion testimony
can be marshaled on both sides of a disputed opinion, so that one expert
can be right only if the other is wrong. Another kind of case that has been
prominent is the use of DNA evidence to show wrongful conviction. The
strength of Wigmore’s theory is that it treats legal evidence as based on
plausible reasoning of a kind that can carry weight in many cases, even
though it is subject to defeat in some cases.

According to Wigmore (1940, p. 401), there is a mass of evidence on
both sides of a case in a trial, and the evidence on either side can be viewed
as a network of single inferences chained together. Each single inference
has some probative weight. For example, one inference may be a conclu-
sion about the actions of the defendant, drawn from the testimony of a
witness. Another inference may consist of a conclusion drawn from a piece
of circumstantial evidence, for example, some fingerprints at the scene of
the crime. The conclusions of these two inferences may act as premises in
a third inference that enables the conclusion to be drawn that the defen-
dant was present at the scene of the crime. This conclusion might, in turn,
function as a premise in further inferences leading to the conclusion that
the defendant committed the act at issue. Wigmore (1913 (second edition,
1931), pp. 46-78) presented his method of evidence chart analysis, which
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takes the form of what would now be called a directed graph, showing all
the pieces of evidence in a case and how they are used to draw conclusions
in a sequence of inferences. Wigmore was also very well aware that these
inferences are plausibilistic in nature. He cited the case (1940, p. 420) of a
man who came into possession of a large sum of money after a robbery. This
factis offered to indicate that he got the money from a robbery. As Wigmore
putit, there could be several other explanations offered to explain this fact—
he could have received a legacy, or made some winnings in a gambling
game. The conclusion drawn is on a basis of “inference to the best explana-
tion”, which is a plausible form of inference. Wigmore’s theory of evidence
is based on plausible inference, and on an argument diagramming tech-
nique of summing up the evidence in a case, sometimes called the Wigmore
chart method. This method was the first well-developed method of argu-
ment diagramming, a tool now widely used in argumentation and artificial
intelligence.'

2. Legal and Historical Background of Plausible Reasoning

As shown by Twining (1985), Wigmore’s theory of evidence is based on
Bentham'’s theory of probability so-called, which could better be described
as a theory of plausibility. According to Bentham’s theory, there are two parts
to establishing the plausibility of a proposition, as shown, for example, by
cases of witness testimony. One is the plausibility of the proposition itself,
which might be indicated by the confidence of the witness. The other is
the subsequent process of examining the testimony (Twining, 1985, p. 28).
Other factors mentioned by Bentham are the internal consistency of the
testimony, and the usual or unusual nature of the event itself. For example,
if a witness claimed that damage to a garden was caused by a falling balloon,
the unusual nature of this event would tend to detract from its plausibility
(Twining, 1985, p. 54). A question asked by Bentham (p. 64) was whether
the plausibility of an inference can be measured by a number or numerical
ratio. Although Bentham doubted that such numbers could be assigned in
a way consistent with the mathematical theory of probability, he did think
that comparatively, one might say that one proposition is highly plausible,
while another is only slightly plausible (p. 64). One of the central ideas in
Bentham’s theory of evidence is the chain of reasoning, defined (p. 65)
as a sequence of propositions linked together by single inferences. Each
proposition has a probative weight, or degree of probability, and this weight
is transferred forward through the links in the chain. The links are probable
inferences. Bentham even expressed the idea that as the chain gets longer,

! The Wigmore chart method was revised, more fully developed, and applied to legal cases by
Anderson and Twining (1991), and in the revised second edition (Anderson, Schum, and
Twining, 2005).
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its ultimate probative force is weakened (p. 64). Without going into detail,
itis interesting to see that Bentham did have the idea of a chain of plausible
inference forming the evidence in a case, and he did raise questions about
how to evaluate this kind of reasoning, based on the notion of probable
(plausible) inference. Wigmore’s theory of evidence is built around these
same fundamental notions.

The genesis of the notion of plausible inference so fundamental to
Wigmore’s theory of evidence can be traced to Bentham (Twining, 1985),
but does the root of the idea go even farther back? The answer is that
it very definitely does. The idea is expressed quite fully in Locke’s Essay
Concerning Human Understanding, in Book 4, Chapter 15. Locke’s example
(p- 276) is the story of the Dutch ambassador who told the king of Siam that
the water in Holland would sometimes freeze so hard that people could walk
on it. The king, because of his lack of experience of cold conditions, found
the story implausible. At any rate, it is clear that Locke was familiar with
plausible reasoning, and even analyzed it in a systematic way. But the roots
of plausible reasoning go back still further. As Jonsen and Toulmin (1988)
showed, the medieval tradition of casuistry deriving from Cicero’s method
of weighing “probable reasons” on both sides of a legal or ethical case, had
plausibility (‘probability’, it was called) as its central tool of reasoning. The
casuists would weigh up the probable arguments on both sides of a case,
and then decide which opinion, in the case of a conflict of opinions, was
the more probable. So although the concept of plausible reasoning has not
been in the mainstream of logic, it has a history of use, both in ethics and
in philosophy of law, that went, via Bentham, into Wigmore’s theory of evi-
dence. It is shown below that it had ancient roots even older than the time
of Cicero, and in fact had a place of some prominence in the ancient world.

Plausible reasoning is often based on common understanding of the
ways things normally work, or may be generally expected to go, in kinds of
situations that are familiar to everyone. This concept of drawing conclusions
from the way things can normally be expected to go in familiar situations
was known in ancient dialectic and rhetoric as an important basis for logical
inferences. It was especially important for the sophists, but it was also well
known to leading philosophers like Plato and Aristotle, who based their
views of dialectical argumentation on plausible reasoning.

2.1. The Eikotic Argument

One of the basic reasoning tools used by the sophists was the so-called argu-
ment from eikos, from plausibility, from what ‘seems likely’. Traditionally, the
term etkos has been translated into English (via Latin) as ‘probability’. But
in view of the modern meaning given to the term ‘probability’ after Pascal,
and in modern statistics, using this word to stand for plausibility in the sense
of eikos is misleading. Plausible (eikotic) reasoning is based on a person’s
subjective understanding of how something can normally be expected to
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go in a familiar situation, based on a reasoner’s ability to put herself into
a situation that is familiar to both the speaker and hearer of an argument.
Plausibilistic reasoning of this kind is very common, but it is quite different
from reasoning on the basis of probabilities of the kind modeled in the
probability calculus. Of course, it could represent some kind of so-called
subjective probability. But however it is to be analyzed, it does have a sub-
jective aspect, as the following famous example from the ancient world will
show.

The classic illustration of plausible reasoning is a matched pair of argu-
ments called the eikotic argument and the reverse eikotic argument. It was
well known in the ancient world, and can be found in Plato, but its origin
was attributed to two sophists, Corax and Tisias, who lived around the mid-
dle of the fifth century BC (Gagarin, 1994, p. 50). The eikotic argument
was described by Aristotle in the Rhetoric (1402a17-1402a28), where it was
attributed to Corax.

The Eikotic Argument

In a trial concerning a fight reported to have taken place between two men, one
man was visibly bigger and stronger than the other. They are described as the weak
man and the strong man. The weak man, appealing to the jury, asks them whether
it appears likely to them he, the smaller and weaker man, would have assaulted a
much bigger and stronger man. Such a hypothesis would not appear to be plausible,
assuming the smaller man is a reasonable person who knew what he was doing,
because the likely outcome would be his getting beaten up. And the jury would
presumably know that the smaller man would know it. Putting themselves into the
position of the smaller man in the given situation, they would know that it would
be unlikely they would attack the larger man, unless they were pretty desperate, and
perhaps even not then. They conclude thatitis possible that the smaller man attacked
the larger, but that it is improbable that this is what happened, in the absence of any
other hard evidence about what happened.

The eikotic argument turns on a balance of considerations. In a legal case
of the kind imagined, it could be one man’s word against the other’s, if no
other evidence is available which would prove that the one or the other story
is true. In such a case, the issue of which man attacked the other could be
suspended on a balance. A small weight of plausible evidence on one side
or the other could tilt the balance of the whole case one way or the other.
In the eikotic argument presented above, the weight of plausibility yielded
by the given argument would weigh against the proposition that the smaller
man attacked the larger. But the eikotic argument does not appear, in any
obvious way, to be based on inference to the best explanation. The conclu-
sion drawn is that it is unlikely that the smaller man attacked the larger.
But it would not appear that this conclusion is the inference to the best
explanation from some given fact. If this interpretation is correct, then it
would appear that there are other cases of plausible reasoning that are not
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abductive, or at least are not based on inference to the best explanation in
any obvious way, like the cases cited by Peirce.

The most interesting, even delightful feature of Aristotle’s account is that
he shows it is possible to have a reverse eikotic argument, opposed to the
original eikotic argument.

The Reverse Eikotic Argument

The stronger man asks the jury whether it is plausible that he, an obviously much
stronger and larger man, would assault the visibly smaller and weaker man. His
reasoning runs as follows: he knows how criminally responsible such an act would
make him look if the case ever came to court. He knows he would be likely to be
blamed. But he also knows that the jury knows that he would know that. Given this
knowledge, is it plausible that he would attack the weaker man? The answer is ‘no’.
The conclusion drawn is that it is implausible, other things being equal, that the
larger man attacked the smaller.

The reverse eikotic argument draws as its conclusion the negation of the
proposition drawn as conclusion by the original eikotic argument. The
reverse eikotic argument, if used, would tilt the balance of considerations to
the opposite side of the eikotic argument. So here we have a clever illustra-
tion of how you can have a plausible argument for a particular proposition,
and also a plausible argument for the negation of that proposition. One
plausible argument is used to attack a previous plausible argument. This
opposition of the two sides appears to be based on abductive reasoning.
One side offers an explanation of the given facts, then the other side offers
an alternative explanation. According to Gagarin (1994, p. 51), the reverse
eikotic argument was a typical ‘turning-of the-tables’ argument favored by
the sophists of the second half of the fifth century Bc.

The eikotic argument and the reverse eikotic argument show, among
other things, that judgments of implausibility can be very important in com-
mon cases of plausible reasoning. In the eikotic argument, it was shown
that the hypothesis that the weaker man attacked the stronger, in the given
case, appears implausible. It is not logically impossible, or even statistically
improbable, butitis implausible in the sense that it violates our expectations
of the way we would expect things to normally go, in the absence of some
explanation of why such an unlikely event might happen. So the eikotic
argument puts a probative weight on the side of the smaller man. But then,
as the reverse eikotic argument so cleverly shows, there can also be an eikotic
argument on the side of the stronger man, that puts some probative weight
on his side of the case. Neither eikotic argument is conclusive, by itself.
Each gives only a small amount of probative weight for its conclusion. And
the one conclusion is the opposite of the other. So we see how plausible
arguments work in a given case. They occur where there is an underlying
conflict of opinions, and a plausible argument gives some probative weight
that can be placed on the one side or the other. Plausible arguments are not
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conclusive, by themselves. They are small probative considerations that are
part of a larger evidential picture. Individually, each of them may be weak.
Butalot of them, taken together as part of a body of evidence in a case, can
tilt a burden of proof to one side or the other, where there is a conflict of
opinions.

2.2. Carneades’ Example of the Snake and Rope

The skeptical philosopher Carneades, who was head of the third Platonic
Academy, even worked out a set of criteria for judgments of “probability”
(plausibility). As recorded in Against The Logicians (AL 174-84), a sum-
mary of many ancient views recorded by Sextus Empiricus, Carneades was
reported to have given three criteria of plausibility. An impression is true if
(1) itseems true, (2) it fits in with other impressions, and (3) itis confirmed
by testing. Sextus relates the classic skeptical example of the rope (AL 188),
which Carneades used to illustrate his theory. A man sees a coil of rope in a
dimly lit room, and assuming it to plausibly be a snake, he jumps over it. But
turning back afterward and seeing it does not move, he inclines toward the
view that it might not be a snake. At this point then, he accepts the proposi-
tion that the object is plausibly a rope, on the grounds that even though it
initially looked like snake, its failure to move indicates that it is probably a
rope. But then, reasoning that snakes are sometime motionless, he carries
out the test of prodding it with a stick. It still does not move. This test would
indicate that it is plausibly a rope, and not a snake. The inference drawn in
such a case, to stay away from the apparent snake, on the basis of what seems
plausibly to be the case, is a typical case of plausible reasoning. The assump-
tion could be wrong, but until further information comes into the case, as
a working assumption it is best to presume (on a basis of safety) that it has
some degree of plausibility, perhaps enough to indicate a prudent course
of action. But then further appearances lead to revising the initial plausible
assumption. Finally, testing out the assumption supports the newly revised
assumption that is now accepted. The example of plausible reasoning used
by Carneades is readily applicable to evidence in a typical legal case at trial,
where there are two opposed sides and each side has a hypothesis to explain
the facts.

It can be seen from the above doctrines that plausible inference was well
known as a common and important type of reasoning in the ancient world.
But logic after Aristotle took deductive reasoning as its main concern, and
plausible reasoning has been paid little or no attention to, throughout the
history of logic. It survived in ethics under the casuists, but when Pascal
successfully attacked and discredited casuistry, plausible or ‘probable’ rea-
soning also died out, as a subject for teaching or further investigation.
Through Bentham, it survived into Wigmore’s theory of evidence, but as
asubject for serious scientific or philosophical investigation in its own right,
or as a topic for research in logic, it pretty well disappeared, or remained
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under the surface. But it is not hard to see its importance when examining
the kind of argumentation used in a modern trial.

2.3. Plausible Reasoning in a Trial

It is most interesting that Pennington and Hastie (1991, p. 524) use an
example to illustrate their theory of juror decision making that is very similar
to the classic case of plausible reasoning in the eikotic argument above. In
what they call the “Johnson case”, the conclusion ‘Johnson was afraid’ is
deduced from the premises that Caldwell was big and Caldwell was known
to be a troublemaker. The reason that the jurors can infer this conclusion
from these premises in the case considered by Pennington and Hastie is that
the jury can compare the reasoning to their own experiences. So it is not
hard to see how plausible reasoning is really the basis of the theory of jury
decision making put forward by Pennington and Hastie. The importance of
plausible reasoning in legal argumentation has been made evident by the
use of it by Pennington and Hastie.

In a typical case at trial, each side collects a mass of evidence, of a kind
represented by a Wigmore evidence chart, that leads to its ultimate proban-
dum in the case. Thus it looks like the conflict of opinion in the case is
directed only at the ultimate probandum. But actually this is not so. Often,
in a case, one claim made in evidence is specifically refuted by evidence
brought forward by the other side. In other cases, an argument brought
forward as evidence by one side is brought into doubt by critical questions
about it posed by the other side. These two latter kinds of cases could be
classified as local evidential clashes, meaning that a claim is made in evi-
dence by one side and is opposed by either an attempted refutation or by
the asking of critical questions by the other side. An important distinction
needs to be drawn in these latter two kinds of cases.

Asking a critical question is different from making a rebuttal (refutation),
and both of these are different from making an objection. A rebuttal is an
argument that attacks the conclusion of a prior argument made by the
other side in a dialogue. Asking a question is not really putting forward
an argument. But asking a critical question can have a function similar to
a counterargument. This is because asking a critical question can defeat
a premise used in an argument, or attack the inferential link between the
premises and the conclusion. In common language, making an objection
could refer to any kind of counterargument. But in law, making an objection
is basically putting forward an argument to the effect that some prior move
of the other party in dialogue has violated the rules of the dialogue. Thus,
in the legal sense, making an objection in a trial setting is claiming that
some rule of dialogue was violated. For example, according to Park et al.
(1998, p. 71), “Objections to the form of question or answer are rules about
the conduct of the trial, rather than about the validity of the various kids
of evidence”. A ‘leading’ question, or a question that is ‘argumentative’,
may be objected to during the examination of a witness in a trial. Other
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kinds of objections are on the basis of relevance or hearsay. Relevance and
hearsay are defined in procedural rules like the Federal Rules of Evidence.
Objections, when made in court, often cite a specific evidence rule that has
allegedly been violated.

It was not until quite recently, with the advent of artificial intelligence
(AI), and its concern with reasoning under uncertainty, default reasoning,
and so forth, that plausible inference finally came to be thought of as a
significant and respectable subject for logical investigation. There is now
a growing literature on what can be said about the structure of plausible
of reasoning, using tools from Al, that would help our understanding and
evaluation of legal evidence, and legal reasoning generally. One tool of
analysis that is extremely useful as a place to begin is the technique of
argument diagramming.

3. Diagramming Witness Testimony as Evidence

Arguments are chained together in what is called (Walton, 1996, pp. 187-8)
a reasoning structure, R = (P, I, F), which consists of (1) a finite nonempty set
P of propositions, p1, p2, ..., pp; (2) a finite set I of inference steps,
i1, %9, ..., iy; and (3) a function F:I — P x P that maps each step into
an ordered pair (p;, p;) of propositions. A line of reasoning (p. 189) is an
alternating sequence of propositions and steps in a reasoning structure,
Pos s P1s .., ims pn, where each step i; goesfrom p;_; to p;. Aline of reason-
ing used in a case can be represented as an argument diagram, a directed graph
in which the points (nodes) represent propositions and the arcs (arrows)
represent inferences from selected propositions to other selected proposi-
tions. An example is given in Figure 2.1 subsequently. Not only are such
argument diagrams familiar in argumentation theory (Freeman, 1991), but
also diagrams of very much the same kind were used in Wigmore’s the-
ory of evidence. How the reasoning steps, in the form of single inferences
based on warrants, are connected up in a chain of reasoning in a legal
case of argumentation has also been well illustrated by Farley and Freeman
(1996). Their analysis identified the different types of inferences that are
commonly used and showed how to evaluate the various kinds of steps as
weak or strong. The device of the argument tree, used by Lodder (1998,
p. 37) to track a sequence of argumentation in a legal dialogue, is a particu-
lar type of argument diagram, and is a species of directed graph. Tree struc-
tures are also used by Pollock (1995) and Prakken (2001a, p. 122; 2001b,
p- 198) to model sequences of argumentation. Lodder showed, using some
legal case studies (1998, pp. 63-73), how well the directed graph structure
is applicable to cases of legal argumentation. So-called dialectical graphs
have also been widely used by Gordon (1995) to model legal pleading. An
automated system for constructing argument diagrams will be introduced in
Chapter 7, and how to use it to analyze cases of witness testimony evidence
will be explained.
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Wigmore’s theory of evidence is built on an idea of the chaining of infer-
ences to make up the argumentation on one side of a case that can be
put together as a body of evidence. In Wigmore’s theory, there is a mass
of evidence in any given case made up of a sequence of inferences chained
together into a structure that can be represented in a diagram thatlooks very
much like a directed graph. Wigmore (1940, p. 401) used such diagrams
to show how a collection of single inferences in a case can be combined
into a diagram displaying the interconnections of each of the single steps
of inference to the others. The final point or node in the diagram repre-
sents the ultimate proposition to be proved by the evidence presented in
a case. Steps (arrows) in the diagram represent the different kinds infer-
ence from different kinds of premises, such as ‘testimonial assertions’ and
‘circumstances’.

The diagram reveals how such single inferences are chained together, in
those instances where the conclusion of one inference becomes the premise
in the next inference, producing a new conclusion. In addition to these
chains of arguments, or so-called serial arguments, there are four other
kinds of arguments making up such a structure — single arguments, linked
arguments, convergent arguments, and divergent arguments. Single argu-
ments have only one premise and one conclusion. Divergent arguments
have only one premise, but have more than one conclusion drawn from
that premise. In the distinction between linked and convergent arguments,
there can be several premises involved, that is, more than two. But to make
the exposition as easy to follow as possible, we will take the simplest kind
of case, in which the argument has only two premises and one conclusion.
In a linked argument, both premises are required in order to support the
conclusion. In other words, the two premises function together in support-
ing the conclusion. In a convergent argument, each premise represents an
independent line of support for the conclusion.

3.1. The Assault Example

To give a brief illustration of how the argument diagramming technique
should be used in a case of witness testimony used as evidence in a trial,
constructing an argument diagram of a simple example using Araucaria is
helpful. In the following case, an individual D is prosecuted for assault. Thus
on the prosecution side, the ultimate probandumis the statement that D com-
mitted the assault. The outline of the case is quoted from Wigmore (1935).

The Assault Example (Wigmore, 1935, p. 179)

Prosecution of D for assault. The assailant had fled after the assault, which took place
on a crowded street corner at night near a street lamp. D denies being the assailant.
Three persons, present at the street corner, testified to identify him. But M, one of
them, admits that he was talking with a friend and did not see the assailant until he
had started to run. Another, N, admits that he was engaged in paying off a cab, and
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that he had the street lamp full in his face when he turned to look at the assailant,
with the light shining at the assailant’s back.

The argumentation in this example is based on three instances of appeal to
witness testimony. Two of the witnesses are called M and N, so let us call the
third witness L. The statements in the assault example are presented in the
following key list.

Key List for the Assault Example

(A) D committed the assault.

(B) Witness L testified that he saw the assault and identified D as the as-
sailant.

(C) Witness M testified that he saw the assault and identified D as the as-
sailant.

(D) M was not in a position to know.

(E) M was talking with a friend at the time of the assault.

(F) M did not see the assailant until he started to run.

(G) Witness N testified that he saw the assault and identified D as the as-
sailant.

(H) N was not in a position to know.

(I) N had the street lamp full in his face when he turned to look at the
assailant.

(J) The light was shining at the assailant’s back.

An argument diagram of the assault case can be composed on the com-
puter screen using software that has been developed for this purpose. Arau-
cariais an automated system of argument diagramming using an Argumenta-
tion Markup Language (Reed and Rowe, 2002). Itis available as freeware on
the Internet.” You can insert the text of a given argument as a text file into
Araucaria and then use the system to draw in lines representing inferences
from premises to conclusions. Once the text has been inserted, the user can
highlight each proposition that is a premise or conclusion in the argument.
Each will then appear in the box on the right. Next the user can draw lines
(arrows) indicating which premise or premises support which conclusion.
The result is the argument diagram in the box on the right in Figure 2.1. As
the argumentation is represented on the diagram, A is the ultimate conclu-
sion or probandum in the case. Each of the other statements is a premise or
conclusion in a chain of argumentation leading to A. E and F are separate
reasons supporting conclusion D. They form a convergent argument sup-
porting D. I and J are separate reasons supporting H. They form another
convergent argument supporting H. As indicated by the double arrow
joining D and C, D is a reason against C. Similarly, the double arrow between

2 The Araucaria software can be downloaded from the following location on the Internet.
www.computing.dundee.ac.uk/staff/creed/araucaria/
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(B) Witness L
testified he saw the
assault and
identified D as the
assailant.

(D) M was not in a
position to know.

Appeal to Witness

Testimony

(A) D committed the
assault.

(C) Witness M
testified he saw the
assault and
identified D as the
assailant.

(H) N was not in a
position to know.

(G) Witness N
testified he saw the
assault and
identified D as the
assailant.

(E) M was talking
with a friend at the
time of the assault.

(F) M did not see
the assailant until he
started to run.

(I) N had the street
lamp full his face
when he turned to

(J) The light was
shining at the
assailant’s back.

look at the assailant.

FIGURE 2.1. Araucaria diagram of the assault example.

H and G indicates that H is a reason against G. The double arrow represents
a refutation. Refutation represents the notion of opposition, or negation.

One of the most useful features of Araucaria is the way it uses a set of
argumentation schemes based on the classification in Walton (1996) and
allows argumentation schemes to be inserted into a repository. This function
enables the user to display the type of argument linking a set of premises
to a conclusion. One of the schemes that can be added is appeal to witness
testimony. The shading of the arrows with names at the top of Figure 2.1
represents argumentation schemes. For example, B supports A based on
the argumentation scheme for appeal to witness testimony. C supports A
based on the same scheme. And G supports A based on the same scheme. In
Figure 2.1, statements D and H appear in shaded boxes, showing that each
represents a refutation. Also exhibited in the diagram are three instances of
the argumentation scheme called appeal to witness testimony in Chapter 1.
B is the premise of one argument based on appeal to witness testimony
leading to A. Cis another. And G is still another. In other words, the diagram
shows that there are three instances of appeal to witness testimony in the
argumentation as a whole.

A problem comes in when we consider a part of the diagram on the right
in Figure 2.1. In this part of the diagram, two separate reasons are given to
support the proposition that witness N was not in a position to know, the
proposition that he had the street lamp in his face and the proposition that
the light was shining at the assailant’s back. Could this part of the argument
be diagrammed in a different way? These two propositions do not really
refute the proposition that the witness was in a position to know. Rather
they function as critical questions which cast doubt on whether the witness
was in a position to know. The problem is, however, that we cannot represent
critical questions on the argument diagram. The best we can do, it seems,
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Argument from Witness
Testimony

D committed the assault.

| Witness N saw the assault. | | Witness N was in a position to |N identified D as the assailant.
know.

O

N had street lamp full in his | |The light was shining at the
face when he turned to look at assailant’s back.
the assailant.

FIGURE 2.2. Problem in representing critical questions in the assault case.

is to represent the argumentation in the form shown in Figure 2.1. This
limitation can be shown in Figure 2.2.

The critical questions matching each argumentation scheme are shown
in the representation of each scheme in the scheme file in Araucaria. Butstill,
we seem to have a problem in representing how the two propositions shown
at the bottom in Figure 2.2 act as critical questions of the kind discussed in
Chapter 1 that throw doubt on the worth of the perception of the witness
as evidence. These two propositions do not really refute the proposition
that the witness was in a position to know. Nor do they refute or bring
into question the proposition that the witness saw the assault. How they
really function is to question factors concerning the accuracy of the witness’s
perceptions. Theyreally actlike critical questions somehow connected to the
argument from appearance on which the argument from witness testimony
is based. We leave the representation of these critical questions as an open
problem concerning the diagrammatic representation of witness testimony
evidence.

3.2. The Arson Example

Next, another simple example can be used to show more about how argu-
ments from witness testimony are represented and evaluated in Araucaria.
The example below is quoted from Wigmore (1935). It represents a sketch
of a simple kind of case that recurs very often in legal argumentation in
trials.

The Arson Example (Wigmore 1935, p. 178).

Action by P against D for money due on a fire insurance policy; plea, fraudulent arson
of his own premises. D calls as witness E, a former employee of B, who testifies to P’s
expressions of intention to burn the shop, to get the money to pay off a mortgage
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Appeal to Witness
Testimony

(A) P burned down
his own shop.

(C) The account
given by witness E
is biased.

\

(B) Witness E
testified that P said
that he intended to

burn the shop, to get
money to pay off a
mortgage on his
home.

(D) Employee 1
testifies that E was
discharged two
months ago for
cheating in his sales
accounts.

(E) Employee 2
testifies that E was
discharged two
months ago for
cheating in his sales
accounts.

FIGURE 2.3. Araucaria diagram of the arson case.

on his home. B, to discredit E’s bias, calls other employees to testify that he was
discharged two months ago, for repeated cheating in his sales accounts.

This case is one of alleged bias of a witness. Bias was one of the critical
questions matching the appeal to witness testimony argumentation scheme
in Chapter 1. It is an important factor in evaluating appeals to witness tes-
timony. To see how Araucaria frames this factor, we begin with the set of
premises and conclusions in the case.

Key List for the Arson Example

(A) P burned down his own shop.

(B) Witness E testified that P said that he intended to burn the shop, to
get money to pay off a mortgage on his home.

(C) The account given by witness E is biased.

(D) Employee 1 testifies that E was discharged two months ago for cheat-
ing in his sales accounts.

(E) Employee 2 testifies that E was discharged two months ago for cheat-
ing in his sales accounts.

The argument diagram for this case is shown in Figure 2.3. It is shown in
Figure 2.3 that D and E are each separate reasons for C. Thus they form
a convergent argument supporting C. Each premise represents a distinct
reason independent of the other. C is a refutation of B. And finally, B
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Argument from Witness
Testimony

(A) P burned down
his own shop.

|

(B) Witness E testified that P
said that he intended to burn
the shop, to get money to pay|
off a mortgage on his home.

| Doubs raised?

_______________ q

IIf witness testimony is biased,
(doubt is raised about is worth:
! as evidence. ]

(D) Employee 1 testifies that E| | (E) Employee 2 testifies that E
was discharged two months was discharged two months
ago for cheating in his sales ago for cheating in his sales

accounts. accounts.

FIGURE 2.4. Another way of representing the evidence in the assault case.

supports A, the ultimate conclusion, using the appeal to witness testimony
as the argumentation scheme.

The problem raised by the arson example is how to deal with critical
questions and refutations. In Figure 2.3 the bias allegation is represented as
a refutation. However, in Chapter 1, such a bias allegation would be dealt
with as a critical question matching the argumentation scheme for appeal
to witness testimony.

A different way of representing the evidence in the arson case is shown
in Figure 2.4. In this other way of representing the evidence, shown in
Figure 2.4, three implicit premises have been inserted, shown in the dashed
boxes. But once again the problem arises that we can only show affirmative
propositions in this box and arrow type of diagram. We can’t properly show
questions in the way indicated in Figure 2.4, an improper argument diagram
so far as the technology has been developed to this point.

Which way is better remains an open question at this point. For the
present, Araucaria diagrams a defeater of this sort as a refutation. When
Araucaria develops a systematic way of representing critical questions match-
ing a scheme, a better way of distinguishing between rebuttals (refutations)
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and critical questions (which mainly tend to functions as undercutters that
are weaker than rebuttals) may be offered. For the moment, the problem
of dealing with different modes of opposition has not been entirely solved.

4. Linked and Convergent Arguments

The assault example is a good illustration of a case where a decision has to
be made on whether to diagram a text as a linked or convergent argument.
In a convergent argument, each premise functions as evidence on its own
supporting the conclusion. In the assault case, one premise supporting the
conclusion that M was notin a position to know was the statement that M was
talking with a friend at the time of the assault. Another premise supporting
the same conclusion (D) was the statement that M did not see the assailant
until he started to run. Are these separate reasons, each of which stands on
its own as an argument supporting D? Or should they be grouped together
as premises in a linked argument supporting D? In this case, itis not too easy
to tell. The two premises taken together both relate to M’s decreased ability
to get a good view of what the assailant was doing or what he looked like
at the time of the assault. This could suggest that the argument is linked.
On the other hand, each statement really presents a separate reason to cast
doubt on the statement that M was in a position to know. One reason is that
he was busy talking to a friend. The other is that M did not see the assailant
until he started to run. If one reason was eliminated, the other would still
stand on its own. Hence in the diagram above, the argument is represented
as convergent. Much the same remarks apply to the two premises I and |
represented as convergent arguments supporting H.

There is no calculative test that can be used, in abstraction from the
context of a given case, to test decisively whether a given argument is linked
or convergent. The indicator words and the context of use of the argument
need to be taken into account. But in conjunction with these factors, one
kind of test is sometimes very helpful (Walton, 1996). In a linked argument,
if you remove the one premise from consideration, the plausibility value of
the support for the conclusion will go down considerably (though not to
any fixed numerical degree). In a convergent argument, in contrast, if you
remove the one premise from consideration, the plausibility value of the
support for the conclusion will not tend to go down very much, or may not
even go down at all. The basic rationale of the linked-convergent distinction,
as explained in Walton (1992, p. 40) is pragmatic. In a linked argument, if
a critic successfully questions or refutes one premise, the whole argument
falls down. In a convergent argument, a critic needs to attack both premises
to refute the argument. For even if the one premise is questioned or refuted,
the other premise can still function as an independent line of support for
the conclusion. Thus in the discussion of the assault case in the previous
paragraph, it was concluded that E and F should be drawn as a convergent
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argument supporting D. The reason was that each can stand as reason on
its own, even if the other were deleted as a premise.

One of the best pieces of evidence that is useful to help classify a given
argument as linked or convergent is the argumentation scheme. This cri-
terion can be based on deductive argument forms as well as presumptive
argumentation schemes. A good illustration of a linked argumentis a deduc-
tively valid argument of the modus ponens form. Let’s consider a case where
defendant Bob has been accused of blowing up a building and thereby caus-
ing harm of some sort. An important part of the case would be evidence that
he bought explosives. The following inference might be part of the chain
of argumentation in the trial.

Inference 1

If Bob bought the explosives, Bob blew up the building.
Bob bought the explosives.
Therefore Bob blew up the building.

In the case of inference 1, the two premises together deductively imply the
conclusion. Hence if the two premises are taken to be plausible in a given
case, together they would provide quite a heavy weight of support for the
conclusion. But if you take either premise away, the remaining premise by
itself does not give a very heavy weight of support for the conclusion. This
inference is therefore clearly a linked argument. With many valid forms of
argument, like syllogisms for example, it is quite clear that the argument is
linked.

Argumentation schemes are also very helpful as part of the evidence for
determining whether an argument is linked or convergent. For example
consider a typical piece of testimonial evidence in a trial.

Inference 2

A witness Sheila says she saw Bob buy explosives.
Sheila was in a position to know.
Therefore Bob bought explosives.

This argument is clearly linked, because the two premises function together
to support the conclusion. If either were to be cancelled or cast into doubt,
the other by itself would not provide much evidence at all to support the
conclusion.

But now by way of contrast consider a typical convergent argument.

Inference 3

A witness Sheila said she saw Bob buying the explosives.

The bill indicated that someone with handwriting similar to Bob’s bought
the explosives.

Therefore, Bob bought the explosives.
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In inference 3, each premise provides some weight of evidential support for
the conclusion. Neither is conclusive. Both taken together give more sup-
port than either one individually. Butif one premise is deleted, the other still
gives a considerable weight of support for the conclusion. If one is deleted,
the weight of support for the conclusion drops. But it does not drop as
radically as would occur in the previous two inferences. This test apart, how-
ever, we can also see that inference 1 is linked, because we know from the
structure of the argument (modus ponens) that the two premises function
together to support the conclusion. Similarly, in the case of inference 2, the
argumentation scheme for appeal to witness testimony connects the two
premises together as a unit. In the case of inference 3, we are aware that
eyewitness evidence and handwriting evidence are two separate kinds of
evidence that can be evaluated separately and brought in separately as argu-
ments used to support the conclusion. So it is not hard to appreciate why
the argument is convergent in this case.

Now let’s come back to the problem posed in Chapter 1, Section 6. How
could witness testimony corroboration be defined in relation to arguments
fitting this scheme? For example, suppose witness 1 says that a proposition
is true and witness 2 independently also says that the same proposition is
true. The normal rule would be to say this is a convergent argument, and
that the plausibility of the conclusion should be taken as equal to that of the
stronger of the two arguments. But this is not really corroboration, as the
one argument from witness testimony is not having an effect on the other.
Each is independent of the other. But there is another way the secondary
argument could be seen as corroborating the initial one by increasing its
plausibility value. Schum (1994, p. 154) classified this kind of case under the
heading of ancillary evidence, where one item of evidence can be strength-
ened or weakened by another. For example (p. 154), evidence of a witness’s
observational sensitivity can be related to the conditions of evaluation of
witness testimony as ancillary evidence that can strengthen or weaken it. On
this approach, one argument can increase or reduce the plausibility value
of one or more of the premises of another one. For example, a second argu-
ment from witness testimony could be seen as supporting the truth-telling
premise of the first one. This approach of treating corroboration of witness
testimony as ancillary evidence is the one we will adopt in diagramming
witness testimony as evidence.

5. Convergence, Corroboration, and Credibility Corroboration

Redmayne (2000, p. 151) asks us to consider a case of what he calls conver-
gence. Convergence is defined as follows (p. 150): two pieces of evidence are
convergent if “they point in the same broad direction, for instance, toward
guilt”. The example of convergence he offers is the following: “C reports a
recovered memory of abuse by D, and there is medical evidence to support
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her allegation”. In this type of case he concludes, “The medical evidence
does not increase the probative value of the memory”. Redmayne’s analysis
of the logic of this kind of case is interesting.

Redmayne (2000, p. 150) has drawn an important distinction among
three kinds of evidence structures that are fundamental to legal argumen-
tation. This three-way classification can be summed up (in my own terms)
as follows.

1. Corroboration: one witness says something and then a second witness
says the same thing. Example: there is witness testimony of some
claim, such as recovered memory of abuse, and then the suspect
confesses that he committed the abuse.

2. Convergence: Two pieces of evidence are convergent if they point in
the same direction, that is, toward the same conclusion. Example:
medical evidence and testimony made by a witness each point toward
the conclusion that the suspect committed the crime.

3. Credibility Corroboration: One piece of evidence supports the credibility
of another that is based on witness testimony. Example: one witness
testifies that another witness has a reputation for being truthful.

Let us go back and compare three basic kinds of type of witness testimony
as evidence considered in Chapter 1. An example of each is given. The
first, although often called corroboration, as we saw, may less confusingly be
called convergence of evidence.

Testimonial Evidence Type 1

(A) Witness Wsays he saw Peter shoot George.

(B) The bullet that was found in George’s body was fired from Peter’s
gun.

(C) Peter shot George.

The second type of evidence involves the independent testimony of two
witnesses, each of whom testifies to the same proposition.

Testimonial Evidence Type 2

(A) Witness Wsays he saw Peter shoot George.
(B) Witness X says he saw Peter shoot George.
(C) Peter shot George.

The third type of evidence corresponds to the kind of evidence structure
Redmayne (2000, p. 150) called credibility corroboration.

Testimonial Evidence Type 3

(A) Witness Wsays he saw Peter shoot George.
(B) Witness X says that witness Whas a reputation for being truthful.
(C) Peter shot George.
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(C) Peter shot
George.

(A) Witness W says
he saw Peter shoot
George.

(B) The bullet that
that was found in
George’s body was
fired from Peter’s

gun.

FIGURE 2.5. Type 1 evidence as corroboration.

The problem is now how to analyze the logical structure of each of these
three kinds of evidence by seeing how each works as an argument. We need
to see how the premises support the conclusion based on an argument
structure. There is also a problem about terminology and how to label and
classify each type of evidence structure. As noted previously, all three are
classified under the heading of corroboration in the current terminology
(although that terminology may not be altogether consistent or clear).

5.1. Examples of Fvidence as Corroboration and Convergence
First let us diagram type 1 evidence as corroboration. In the diagram rep-
resenting this interpretation, Figure 2.5, the proposition Bis shown as cor-
roborating the weaker proposition A. In this diagram, the arrow from B to
A represents the first argument. Since Bis strong evidence, it boosts up the
evidential value of A by corroborating it. The structure displayed in this dia-
gram is that of a serial argument. It is a chain of argumentation in which
one argument supports another. However, as previously indicated, type 1 evi-
dence may be better classified as convergence rather than corroboration.
An argument diagram representing the structure of type 1 evidence by
classifying it as convergence is shown in Figure 2.6. According to the struc-
ture represented in Figure 2.6, Ais one premise in a single-premise argument
that supports conclusion C, and Bis another premise in another argument.
Each argument independently supports C. This representation classifies the
argument as convergent, and also fits it into the category Redmayne calls
convergence of evidence. However, this diagram may not be the only way
to analyze such an argument, as previously discussed. Thus there are two
distinct interpretations of the argument structure of testimonial evidence
of type 1.
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(C) Peter shot

George.
(A) Witness W says (B) The bullet that
he saw Peter shoot that was found in
George. George’s body was
fired from Peter’s
gun.

FIGURE 2.6. Type 1 evidence as convergence.

The evidential structure of corroborative evidence is not as simple, how-
ever, as Figure 2.6 indicates. To make clearer what is happening in such an
instance we need to diagram the probative weight of the evidence of each
premise, and how the argument shifts this probative weight onto the con-
clusion. This can be shown in Figure 2.7. In Figure 2.7, each proposition is
shown as having an initial probative weight. Let’s say, as might happen in a
typical case, Bis relatively strong as evidence while A is comparatively weak.
Ballistics evidence tends to be comparatively strong, while witness testimony
might be subject to many more doubts and critical questions. And let’s say
that conclusion Changs on a balance in the trial, and therefore at the mid-
point of trial where this evidence is just being introduced, any probative
weight counting for or against Cis quite small or even nonexistent. So let’s
label A as weak, B as strong, and Cas undetermined.

Using Figure 2.7 as our interpretation of an initial state of type 1 evi-
dence, we can now represent the final evidence state in Figure 2.8. In

(C) Peter shot
George.
undetermined

(A) Witness W says
he saw Peter shoot
George.

weak

(B) The bullet that
that was found in
George's body was
fired from Peter's
gun.

strong

FIGURE 2.7. Initial plausibility values.
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(C) Peter shot
George.
strong

(A) Witness W says
he saw Peter shoot
George.

strong

(B) The bullet that
that was found in
George's body was
fired from Peter's
gun.

strong

FIGURE 2.8. Final plausibility values.

Figure 2.8, because the plausibility value of B is strong, it has boosted up
the plausibility of A to a strong value. Now B in turn, once it is plausible as
a premise, or at any rate more plausible than it was as shown in Figure 2.7,
boosts up the plausibility of C.” This evidential structure represents corrob-
oration, but of a quite different kind than represented in Figure 2.5.

5.2. Credibility Corroboration Evidence

Now we turn to Redmayne’s third type of evidence he called credibility cor-
roboration, using the argument labeled above as testimonial evidence type
3 as our example. In this case, A is a premise in an argument from witness
testimony, and Bis a premise in an independent argument from witness tes-
timony supporting the first one. This case can therefore be classified as one
of nested argumentation from witness testimony. A represents a premise in
an argument from witness testimony, and Bis supporting one of the premises
of that argument. In a case like that represented in Figure 2.9, the increase
in probative weight supplied for the conclusion if the premises are plausible
would work as follows. By supplying evidence for the truth telling premise, B
would boost up the probative value of the argument from witness testimony,
an argument also based partly on premise A. Thus it would be incorrect to
explain this shift by saying that the plausibility of proposition B boosts up
the plausibility of proposition A. A better analysis is to say that A is part of

3 Figures 2.7 and 2.8 represent the plausibility evaluation in an oversimplified manner, in order
not to overwhelm the reader with complexities. We have only taken the plausibility values
of the propositions (nodes) into account, and not represented the plausibility values of the
inferences (arrows). The calculation taking the latter into account is similar, but involves
more factors.
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(D) Peter shot
George.
(A) Witness W says (C) Witness W is
he saw Peter shoot telling the truth.
George.
(B) Witness X

testifies that witness
W has a reputation
for being truthful.

FIGURE 2.9. Credibility corroboration.

an argument from witness testimony, and B is reinforcing or strengthening
that argument by positively supporting one of its premises.

The argument structure of testimonial evidence of type 3 is complex. It
involves the relationship between an argument of a type fitting an argumen-
tation scheme and the use of an additional argument of the same type to
support one premise of that original argument. This structure can be rep-
resented more fully using the argumentation scheme for argument from
witness testimony introduced in Chapter 1.

Argument from Witness Testimony

Position to Know Premise: Witness Wis in a position to know whether A
is true or not.

Truth-Telling Premise: Witness Wis telling the truth (as Wknows it).
Statement Premise: Witness Witates that A is true (false).

Warrant: If witness Wis in a position to know whether A is true or not,
and Wis telling the truth (as W knows it), and W states that A is true
(false), then A is true (false).

Conclusion: Therefore (defeasibly) A is true (false).

But how should we analyze the logical structure of evidence of type 3 more
deeply? To do it, we use Araucaria to construct an argument diagram that
displays the use of the scheme. We begin with a key list of all the propositions
in the argument.

(A) Witness Wsays he saw Peter shoot George.
(B) Witness Wis in a position to know whether Peter shot George or not.
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(C) Witness Wis telling the truth.

(D) Witness Xis in a position to know whether witness W has a reputation
for being truthful.

(E) Witness X testifies that witness W has a reputation for being truth-
ful.

(F) Witness Xis telling the truth.

(G) Peter shot George.

The warrant premise does not always need to be explicitly stated, and we will
notdisplayiton the diagram. Argument from witness testimony is sometimes
also called appeal to witness testimony, and that is the name displayed in
Figure 2.10.

Figure 2.10 gives a much more accurate picture of how argumentation in
cases with evidence structure of type 3 ought to be analyzed and evaluated.
It shows that there are two linked arguments connected to each other, and
shows how each argument is based on the scheme for appeal to witness
testimony. Italso shows the implicit premises in each argument. In evaluating
argumentation of this type, the weakest link principle should be applied.
First, note that the argument from premises A, B, and C to conclusion G is
linked. Thus the way to evaluate it is to boost up the plausibility value of G
to the value of the least plausible of these three premises. But suppose, for
example, that each of A and Bis strong, but Cis weak. In this situation, the
plausibility value of Ccould be boosted by the other linked argument going
from D, E, and F'to C. If D, I, and Fare each highly plausible, the argument
from these three premises to C, since it fits the scheme for appeal to witness
testimony, would be strong, and would increase the plausibility of C. This
being so, the formerly weak argument from A, B, and C to G would become
strong.

Thus the problem of how to evaluate credibility corroboration arguments
has been solved. Thinking of credibility corroboration in the simplistic way
we started out with, as just being one proposition corroborating another,
can be replaced with this new and more sophisticated analysis. The new
analysis reveals the deeper argument structure of corroboration as a kind
of evidence. It shows how plausibility rules for evaluating such arguments
should properly be applied to individual cases, depending on the evidence
structure of the case.

6. Diagrams, Plausible Generalizations, and Enthymemes

An important feature of some argument diagramming systems is that they
can be used to show how the argumentation in typical cases in evidence
law rests on the use of generalizations that are plausible and defeasible in
nature. Sometimes they fit in as premises (as Toulmin warrants) of known
argumentation schemes. Sometimes they do not, for example in the kinds
of cases of abductive reasoning so often cited by Wigmore in his analyses
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Appeal to Witness

Testimony
(G) Peter shot
George.
- - — Appeal to Witness
(A) Witness W says | | (B) Witness W is in Testimony
he saw Peter shoot a position to know - -
George. whether peter shot (C) Witness W is
George or not. telling the truth.
(D) Witness X is in (D) Witness X (F) Witness X is
a position to know testifies that telling the truth.
whether witness W witness W has a
has a reputation for reputation for
being truthful. being truthful.

FIGURE 2.10. Credibility corroboration with schemes shown.

of evidence.* Here is an example of such an inference presented in Sec-
tion 2 of Chapter 2.

A was found with a bloody knife in B’s house; therefore A is probably the
murder of B.

This example points up the problem of generalizations in legal argumen-
tation so well articulated by Anderson and Twining, as shown in Chapter 1,
Section 3. The bloody knife case represents a long and fairly complex chain
of plausible reasoning. The key inference is a case of argument from sign,
which can be seen as a species of abductive reasoning. The finding of the
bloody knife in the house of the accused party is a fact that can be explained
by the hypothesis that it may have been used as the murder weapon. This

4 1t has been shown how part of the evidence in the case of Commonwealth v. Umilian, an
illustration used by Wigmore (1931, pp. 62-6) to explain his chart method, can be drawn
as an argument diagram using Araucaria (Prakken, Reed and Walton, 2003). This diagram
is quite nice to show how the argumentation scheme for appeal to witness testimony can be
applied over and over in a single case, resulting in an argument diagram picturing a mass of
evidence in a trial. It shows how both the arguments supporting, questioning and rebutting
an appeal to witness testimony can be mapped within a sequence of argumentation displaying
the evidence in a case.
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hypothesis or best explanation can then be tested by forensic means. But
even before such new evidence comes in, the linkage between the finding
of the bloody knife and the charge of murder can be viewed as a chain
of argumentation based on plausibilistic generalizations and conditionals.
In typical cases of circumstantial evidence of this kind, especially in cases
of forensic evidence, the argumentation can only be revealed by probing
into a network of implicit assumptions that function as unstated premises.
The underlying chain of argumentation, once the unstated parts are made
explicit, can be represented as an argument diagram. Analyzing a compa-
rable example using Araucaria will show, in broad outline, how evidence
in such a case needs to be worked out. The case treated below combines
witness testimony with circumstantial evidence.

6.1. Analysis of a Homicide Case

To show how Araucaria handles plausibilistic generalizations and enthy-
memes, let’s consider a homicide case in which there are two items of evi-
dence. One bit of evidence is testimonial. Another bit of evidence is circum-
stantial. In this case, Dave was charged with a homicide. It has been estab-
lished that the homicide took place in a house that has been identified, and
the approximate time of death is known. There are two keyitems of evidence.
One is that a witness Wilma testified that she saw Dave leaving the house
through the back window, around the time of the homicide. Another is that
some traces of paint were found on Dave’s pants. An expert on matching
paint samples, Erik, testified that the paint found on Dave’s pants matched
the type of paint on the newly painted back window ledge of the house.

Key List of Explicit Statements in the Paint Example

(A) Some traces of paint were found on Dave’s pants.

(B) Erik testified that paint traces found on Dave’s pants matched the
type of paint on the newly painted back window ledge of the house.

(C) Erik is an expert on matching paint samples.

(D) Witness Wilma testified that she saw Dave leaving the house through
the back window around the time of the homicide.

(E) Dave committed the homicide.

Implicit Premises in the Homicide Case

(F) Witness Wilma was in a position to know about Dave’s leaving the
house through the back window around the time of the homicide.

(G) Dave left the house through the back window around the time of the
homicide.

The ultimate conclusion to be proved by the prosecution in the case is the
statement that Dave committed the homicide. The problem is then one of
determining how the other statements that form the evidence are used to
support the conclusion by a chaining of argumentation.



Plausible Reasoning in Legal Argumentation 91

The paint found on Dave’s pants links him with the crime. The reasoning
behind the link is not stated explicitly. However, we all grasp the connection
because we are familiar with how these things normally work. This is often
called common sense knowledge. The common sense knowledge that is the
basis of the link in this case can be expressed explicitly in the following
generalization.

When Dave left the house through a window it is plausible that he might
have brushed his legs against the window frame, and that this action might
leave paint traces from the newly painted window frame on his pants.

Thus suppose Dave, the suspect, was found to have traces of this matching
white paint on his pants. The best explanation that would suggest itself is
that the paint got there from his exit from the crime scene. This conclusion,
in turn, leads by inference to another conclusion, that Dave left the house
through the back window around the time of the homicide. Note that both
these conclusions could be false. Thus the chain of reasoning based on
them, leading to the ultimate probandum, is not conclusive. There could
be other explanations of how Dave got the paint traces on his pants. He
could have been working on the window frame as part of a home repair
job at some other time. But in the absence of some other explanation of
this sort, it is a plausible presumption that his exit from the crime scene
explains the presence of the paint. And even if Dave did get the paint on
his pants by exiting from the crime scene, it does not necessarily follow
that he committed the homicide. He could have entered the room after the
homicide had been committed, and then, for whatever reason, left through
the window. Thus the argumentation is defeasible. It is a plausible chain of
argumentation leading to the ultimate conclusion that Dave committed the
homicide. Such a chain of evidence provides some evidence to support that
conclusion, but by itself, it is not conclusive evidence.

There is other evidence in the case as well. Expert Etestified that the paint
traces found on Dave’s pants matches the paint on the newly painted window
ledge of the house. The argumentation scheme for appeal to expert opinion
can be used to show how this other argument provides further evidence.

In the diagram in Figure 2.11, E'is shown as the ultimate probandum. G is
an implicit premise that supports E, and that all the other statements in the
diagram support. There are two linked arguments that support G. D and F
are premises in an appeal to witness opinion. Another aspect of this case
that the reader will be curious about is the feature that Fand G have been
added as implicit premises. They were not explicitly stated as premises in
the original argument, but it is clear that they are premises that need to
be added in as assumptions to show the structure of the argument more
clearly. This feature represents the problem of enthymemes, or arguments
with unstated premises or conclusions.

To add a missing premise in Araucaria, you click on an icon on the tool-
bar. You are then presented with a dialogue box, and you must type the text
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associated with the premise in the box. A new node will then automatically
be inserted into the diagram, and you can connect it to the rest of the dia-
gram in the usual way. It should be noted that Araucaria does not find the
missing premises by itself. You, the argument analyst, must find it, but once
you have, you can insert it into the diagram, and Araucaria will mark it as an
implicit premise. However, Araucariais often very useful to help with finding
missing premises or conclusions in a chain of argumentation. For, as shown
by the examples above, the argumentation scheme often shows, by applying
to one premise, what other missing premise is required to fit the scheme and
complete the argument. In many cases, however, a missing premise or con-
clusion is only indicated contextually — for example by Gricean implicature
that depends on a context of dialogue. As will be explained in Chapter 3,
Section 8, enthymemes can be based on needed or used assumptions.
The used assumptions represent what are supposedly the commitments of
the proponent who put the argument forward in the given case. Hence the
analysis of enthymemes rests partly on plausible reasoning and the structure
indicated by the argument diagram, butalso partly on the context of the case.

7. Evaluating Plausible Reasoning

What kinds of standards are appropriate for evaluating plausible reasoning?
Is there some objective set of rules, criteria, or guidelines for evaluating a
plausible inference as strong or weak in a given case? In recent years, this
question has finally begun to be asked, both in philosophy and in computer
science — especially in Al studies (Prakken, 1997). Some calculi have been
proposed, although there has been no substantial basis for agreement on
which set of proposed rules is best for all contexts.

Different ways of assigning confidence values to propositions in plau-
sible reasoning have been attempted in Al studies. According to Joseph-
son and Josephson (1994, p. 266) a seven-step scale of plausibility values
indicating greater or lesser plausibility worked very well in rating confi-
dence values in medical diagnostic systems. Using numerical values in this
way might suggest that plausible reasoning could be formalized by assign-
ing numbers to outcomes in the manner of the mathematical theory of
probability. But according to the experimental findings summed up by
Josephson and Josephson (1994, p. 268) this way of evaluating plausible
reasoning in medical diagnosis didn’t work out very well. They concluded
(p- 269) that there was no “significant computational payoff” in this
approach, and (p. 270) that there is “a need to go beyond probability”, in
order to find some structure useful to model plausible reasoning. To make
“smart machines” that can reason plausibilistically, they concluded (p. 270),
some method of judging plausibility values different from the probability
calculus is required. A body of literature that has been called ‘new evidence
scholarship’ arose originally as a reaction against the proposal to evaluate
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(E) Dave committed
the homicide.

Argument from
Expert Opinion
Appeal to Witness
Testimony

(G) Dave left the
house through the
back window
around the time of
the homicide.
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(A) Some traces of | |(B) Erik testified that| |(C) Erik is an expert| |{(D) Witness Wilma| '|(F) Witness Wilma

paint were fou