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1 Modéding legal decision making

Trying criminal cases is hard. The problem faceal by a judge in court can be phrased in a deceptively
simple way though, as follows: in order to come to a verdict, a judge has to apply the rules of law to the
fads of the cae. In anaive and often criticized model of legal dedsion making (reminding of the bouche
delaloi view on judges), the verdict is determined by applying the rules of law that match the case facts.
This naive model of legal dedsion making can be referred to as the subsumption model.

A problem with the subsumption model is that neither the rules of law nor the case fads are avail able
to the legal dedsion maker in a sufficiently well-structured form to make the processes of matching and
applying atrivial matter. First, there is the problem of determining what the rules of law and the cae fads
are. Neither the rules nor the fads are presented to the judge in a predse and unambiguous way. A judge
hasto interpret the avail able information about the rules of law and the case fads.

Sewnd, even if the rules of law and the cae fads would be determined, the processes of matching
and applying can be problematic. It can for instance be undetermined whether some cae fad falls under a
particular rule's condition. Additional classificaory rules are then needed. In generd, it can be the ase
that applying the rules of law leals to conflicting verdicts about the cae & hand, or to no verdict at al. In
the latter situation, it isto the judge's discretion to fill the gap, in the former, he has to resolve the wnflict.
In both cases, the judge should provide some further justification of hisopinion.

As a result of these difficulties, many consider legal dedsion making as a kind o gradua theory
construction. By seleding and interpreting the available material (legal codes, palice reports, court
pleadings, etc.), the dedsion maker constructs a preliminary theory about the goplicable rules, the proven
fads and the gpropriate verdict. He then performs a number of checks on the preliminary theory. Are
there no inconsistencies? Is the verdict justified? If necessary, the theory is adapted to solve the
weaknesses found.

In several disciplines, models of legal dedsion making have been designed along these lines of
gradual theory construction. E.g., in the psychology of law, Crombag, Van Koppen and Wagenaa have
proposed the anchored narratives approach towards the modeling of legal dedsion making (Dubieuze
zaken, 1992, 1994, Anchored narratives, 1993. Their focus is on the psychology of criminal evidence
Lega dedsions are seen as gructured stories, anchored in common knowledge.

When Crombag, Van Koppen and Wagenaa contrast their theory with logicd inference theories, they
alude to the posshility of extended logicd systems that are better suited as models of legal dedsion
making than the subsumption model (Anchored narratives, p. 22). Espedaly in the field of artificia
intelligence and law, such extended logicd systems have indeed been designed (cf., e.g., Hage, 1997,
Prakken, 1997 Verheij, Hage and Van Maanen, 1999. Among the topics addressed in such extended
legal logics are exceptions, inconsistencies, gaps, contingent validity and rule properties. Below, the focus
is on a theory of diadedicd argumentation, charaderized by the exchange of arguments and
counterarguments, as it is being designed during the development of the experimental argument
asgstance system ArguMed (Verheij, 1999).

In the present paper,* the anchored narratives and dialedicd argumentation approaches are discussd
and compared. In sedion 2, the theory of anchored narratives is summarized, and in the sections 3 and 4
that of dialedicd argumentation. The paper ends with a comparison of the two theories in sedion 5. As
an appendix, aformal version of the theory of dialedicd argumentation is presented.

1 This paper is an adapted version of my contribution (Verheij, 2000) to a liber amicorum dedicated to Hans F.M.

Crombag.
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2  Anchored narratives

In their bodks Dubieuze zaken (1992, 1994, p. 61f.) and Anchored narratives (1993, p. 33f.), Crombag,
Van Koppen and Wagenaa present the theory of anchored narratives as a model of legal dedsion
making. The starting point of the theory is that proof in a aiminal trial is essentialy telling a good story.
In the foll owing, the theory of anchored narratives is simmarized. More information about the theory and
many examplesillustrating it can be found in the bodks mentioned.

In the theory of anchored narratives, judges make two judgments in crimina cases. First, they
determine whether the stories of the parties before him (i.e., the proseaution and the defense) are
plausible. Here the quality (or goodness) of the stories is at issue. Second, judges dedde whether the
avail able evidenceis sufficiently supparted by fads. Thisiswhere the anchoring of storiesis examined.

Crombag, Van Koppen and Wagenaa consider their theory to be part of the tradition of narrative
theory in cognitive psychology. In this tradition, stories (or narratives) provide the antext that gives
meaning to the dements of the story. This can arealy be illustrated by the following mini-story:

Peter shot a gun. George was hurt.

When one is told this mini-story, one is inclined to assume that George was hurt by Peter shoating the
gun. Thisis however not an explicit part of the story, and can be false.

In their discussion of the quality of stories, Crombag, Van Koppen and Wagenaa focus on story
grammars. They picked the story grammar as proposed by Bennett and Feldman, and extended by
Pennington and Hastie. According to Bennett and Feldman, a good story has a central adion, to which all
elements of the story are related. A good story does not have loose ends. Moreover, in a good story the
setting of the adion unambiguously explains why the central adion occurred as it did. If not, there ae
elements missing from the story, or there ae ontradictions. Note that the constraint of a central adion
can explain why one is inclined to assume that George was hurt by Peter shoating the gun: by the
assumption, the two elements of the mini-story are mnnected.

Crombag, Van Koppen and Wagenaa describe how Pennington and Hastie have extended the theory
by Bennett and Feldman. Pennington and Hastie distinguish three types of fadors that can explain
adions. physicd conditions, psychologicd conditions and goals. Again a general setting conneds the
elements. In the context of criminal cases, a good story must contain the acaised's motive, and show that
the acased had the oppatunity to commit the aime.

An experiment by Pennington and Hastie has shown that a good story on a aiminal case (i.e., a story
that contains all the dements prescribed by the story grammar) does not guarantee aunigque outcome. It
turned out that by different seledions and evaluations of the evidence test persons readied outcomes
ranging from first-degree murder, through second-degree murder and manslaughter, to self-defense. In
another experiment, Pennington and Hastie showed the influence of story order on verdicts. It turned out
that if a party's gory was told to the test person in story order instead of in a random order, such as the
witnessorder, the test person more eaily followed that party's gory in the verdict. It turned out that if the
proseaution's gory was told in story order, while the defense's story was told in a random order, the
acased was convicted in 78% of the caes. If on the other hand the proseaution's gory was told in
random order and the defense's in story order, the acaised was convicted in 31% of the cases. Crombag,
Van Koppen and Wagenaa conclude that telling the story well i s half the work.

Crombag, Van Koppen and Wagenaa claim that story anchoring is needed in order to justify why a
story isassumed to be true. For instance, the statement of a policeman that he saw that Peter fired a gun at
George, can suppat that Peter indeed fired a gun at George. By itself, the evidence @nsisting of the
policeman's datement does not prove that Peter fired a gun at George. If the policeman's gatement is
considered as proof, this is the result of the accetance of the general rule that policemen tell the truth.
Rules neal not be universaly true; there can be exceptions. No one believes that policemen always tell
the truth, but many hold the belief that policemen tell the truth most of the time. According to Crombag,
Van Koppen and Wagenaa, there ae cmmon-sense generally true rules that underlie the accetance or
rejedion of apieceof evidence a proof. They refer to such rules as anchors.

Crombag, Van Koppen and Wagenaa note that different legal systems can not only use different rules
as anchors, but even oppaites. They give the example of the assessnent of confessions. Under English
law, a @nviction can be based only on the acaised's confession, while in Dutch law, additional evidence
isrequired. This suggests that the English use the anchoring rule that confessions are usualy true, and the
Dutch the oppdasite rule that confessions are often urtrue.
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Since the rules used as anchors can have exceptions, it can be necessary to show that a particular
exception does not occur. Crombag, Van Koppen and Wagenaa discussthe example of the truthfulness
of witnesses (Anchored narratives, p. 38). Even if one assumes that witnesses normally tell the truth, the
rule is not a safe anchor when the witness has a good reason to lie. Additional evidence is required, for
instance, the testimony of a second witness Even if both witnesses are unreliable since they have good
reasons to lie, it can be agued that when their testimonies coincide the cmbined statements suffice &
proof. The anchor would than be that lying witnesses do normally not tell the same lies. There is however
again an exception: if the two testimonies are not independent, for instance since the witnesses have
conferred, the anchoring is again not safe. In sedion 4 below, we return to this discusson of the
truthful ness of witnessesin the mntext of dialedicd argumentation.

In the theory of anchored narratives, stories are hierarchically structured. The main story can consist
of substories that on their turn contain sub-substories, and so on. Theideaisthat each substory is a further
spedficaion of the story or one of its parts. In each substory, aruleis used as an anchor to conned one or
more pieces of evidence to the dedsion of the story or to a part of the dedsion. A difficulty arises from
the fact that the rules used as anchors often remain implicit. Making the naively adopted rule explicit can
lead usto rejed it (Anchored narratives, p. 38).

If one goes to a deeper level in the story hierarchy, the anchors will become more and more spedfic,
and as such safer. For instance at a high level, the aachoring rule could be that witnesses normally tell
the truth, while & a deeper level it could be replaceal by the rule that witnesses that have no good reason
for lying rormally tell the truth.

The foll owing figure (adapted from Dubieuze zaken, p. 72, Anchored narratives, p. 39) ill ustrates the

theory of anchored narratives.
Story >

> Sub-story >
'y

Sub-sub-story > Sub-sub—story>

The use of rules as anchors gives the theory of anchored narratives a deductive dement. A dedsion
follows from the evidence on the basis of a general rule. Acocording to Crombag, Van Koppen and
Wagenaa, anchoring is not equal to subsuming under a rule, since rules can have exceptions (Anchored
narratives, p. 58).

Crombag, Van Koppen and Wagenaa use their theory of anchored narratives in order to explain what
they cdl dubious cases (or dubious convictions). In their terminology, a aiminal conviction is dubious if
the District Court's verdict was reversed by the Court of Appeds because of a different evaluation of the
evidence, or if the defense dtorney remained strongly convinced of his client's innocence, even after
(repeaed) conviction (Anchored narratives, p. 11). Thirty-five of such dubious cases were obtained from
criminal lawyers, or were seleded from among the caes in which one of the authors srved as an expert
witness Crombag, Van Koppen and Wagenaa claim that their set of cases suppats the theory of
anchored narratives, sincethe anomalies that occur in the caes can only be explained by their theory.

3  Dialectical arguments

Another approach towards legal dedsion making does not focus on stories, but on the dialedicd nature of
argumentation: argumentation does not only involve suppat by ressons, but aso attadk by
counterarguments.
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In a standard view, arguments express how a cnclusion is supparted by a set of premises. In this
view, arguments can be thought of as reason/conclusion-structures, or as formal derivations. An example
argument is the following:

(1) Peter shot George since withess A dstates that Peter shot George. Therefore it should be
investigated whether Peter murdered George.

In this argument, the statement that witness A states that Peter shot George, is areason for the conclusion
that Peter shot George, which on its turn is a reason for the @nclusion that it should be investigated
whether Peter murdered George. The agument does not expli citly state why the testimony is considered a
reason for the occurrence of the shoating incident, nor why the shooting incident is a reason for the
murder investigation. One could for instance state that witnesses' testimonies are often truthful, and that
shoating incidents are to be investigated, respedively. Below we return to such badcings of argument
steps (that are logicdly comparable to the anchors of Crombag, Van Koppen and Wagenaa).

In the standard view, there is no room for the ideaof counterarguments. It can for instance be the cae
that one statement in an argument attacks another statement. An example is the foll owing:

(2) At first sight, Peter shot George since witness A states that Peter shot George. However, since
witnessA isunreliable, A's testimony does not suppart that Peter shot George.

In the agument, the statement that witnessA is unreliable, attadks the amnnedion between the reason that
witnessA states that Peter shot George, and the mnclusion that Peter shot George.?

Arguments that not only contain supparting reasons, but also attacking reasons, are dialectical
arguments. The agument (2) is an example. Dialedicd arguments are agenerdizaion of the aguments
in the standard view, in which arguments only contain supparting reasons.

Didedicd arguments arise naturally if one studies defeasible agumentation, which is currently the
topic of much reseach. In defeasible agumentation, it can happen that an argument that first justifies its
conclusion, in alater stage is no longer justifying sinceit is attadked and defeaed by a counterargument.
In the following, a theory of dialedicd arguments is outlined. An ealier version of the theory has been
used in the development of the agument assistance system ArguMed (Verheij, 1999.3

Diadedicd arguments are structured sets of statements. (Here we restrict ourselves to finite dialedicd
arguments.) Each dialedicd argument is constructed from an initial statement, by conseautively adducing
statements supparting or attadking previous datements.

In the following figure, a dialedicd argument is graphically represented. It is constructed from the
initial statement that it should be investigated whether Peter murdered George, by first adducing the
statement that Peter shot George & a reason for the initia statement, and second adducing the statement
that witness A states that Peter shot George & a reason for the statement that Peter shot George.

| It zhould be investigated whether Peter murdered George |

T—{ Peter shat Gearge

T—( WWitheszs A states that Peter shot George |

The dialedicd argument above is not dialedicd proper: it does not contain attacking statements. The
foll owing figure represents a proper dialedicd argument:

2 In Pollock's (1987) terminalogy, a reason that attacs the mnnedion between a reason and a @nclusion, is an

undercutting defeater.

3 An argument assstance system is a @mputer program that serves as an aid to draft and generate aguments.
Argument-assstance systems shoud be distinguished from the more cmmon automated reasoning systems. The
latter automaticaly perform reasoning on the basis of the information in their 'knowledge base', while the former
merely assist the user's reasoning process For more information, the realer is referred to my web site on automated
argument system at www.metajur.unimass.nl/~bart/aad. ArguMed and its predecessor Argue! can be downloaded.
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| [t zhould be irvestigated whether Peter murdered George

T—( Peter shot George |

Witneszs A iz unreliable |

Witheszs A states that Peter shot George

Here the statement that withess A is unreliable, attacks the wnnection between A's testimony and the
shoating incident.

Statements can a so attack other statements, asin the dialedicd argument represented in the following
figure. Here B's testimony that Peter did not shoot George is a reason attacing the statement that Peter
shot George.

| Feter zhot George |

T—{ Witnesz B states that Peter did not shoot George |

Witneszs b ztates that Peter thot George |

The @nnedion between a reason and a mnclusion cannot only be dtacked but also be supparted. An
example is given in the following figure. The statement that witnesses' testimonies are often truthful, is
adduced as areason that supparts the mnnedion between A's testimony and the shoating incident.

Peter shot Gearge

Withesses' testimonies are often truthful |

Witness & states that Peter shot Gearge |

The statement that witnesses' testimonies are often truthful serves as a badking of the supparting
argument step (cf. Toulmin's (1958 bacdkings and Crombag, VVan Koppen and Wagenaa's anchors).

Diadedicd arguments can be evaluated with resped to a set of (defeasible) assumptions. The
following figure shows an evaluated dialedicd argument.

| 2 It should be investigated whether Peter murdered George |

T—{ ? Peter shot George

T—| | Witness A states that Peter shot George |

The agument is evaluated with resped to the assumption that witnessA states that Peter shot George. It
then follows that Peter shot George, and that it should be investigated whether Peter murdered George.
Assumptions are precaled by an exclamation mark, al other statements by a question mark. Statements
that are not assumptions, are referred to as issues. In the agument above, al three statements are
evaluated as justified, which is indicaed by the use of a dark, bold font. The statement that witness A
states that Peter shot George, is justified sinceit is an assumption and there is no statement attacking it.
The other two statements are justified sincethere ae reasons justifying them.

Since statements can be dtacked, the statements in an evaluated diaedicd argument are not
necessarily al justified. An exampleis iown in the foll owing figure.

| D sl e perlinadad sielher Fider srrslad Raniee

T—{ 2 Fiter shof e |

>:K—| | Witness A is unreliable |

- -I | Witness A states that Peter shot George
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The statement that witness A is unreliable is a second assumption. It has the dfect that A's testimony is
no longer a reason justifying that Peter shot George. As a result, the statement that Peter shot George is
not justified: it is not an assumption, and there is no supparting reason justifying it. The statement is also
not defeded since there is no attadking statement defeaing it. The light, italic font indicates that the
statement that Peter shot George, is neither justified nor defeaed.

The following figure shows an evaluated diaedicd argument in which a defeaed statement occurs.

T—{ | Witness B states that Peter did not shoot George

The statement that witnessB states that Peter did not shoot George, attadks the statement that Peter shot
George. Since it is an assumption, it is justified, and therefore it defeds the statement that Peter shot
George. The bald struck-through font indicates that the statement is defeated. If the statement that Peter
shot George, would have been an assumption, instead of an issue, it would still be defeaed. All
assumptions are defeasible: if there is an attading statement defeding an assumption, it is defeaed.

Not al dialedicd arguments can be evaluated with resped to any set of assumptions. An example is
the agument in which there ae oppasing testimonies with regards to the shooting incident:

| Feter zhot George |

T—{ Witnesz B states that Peter did not shoot George |

Witneszs b ztates that Peter thot George |

If the two witness datements are assumptions, the dialedicd argument cannot be evaluated. The
statement that Peter shot George, would then have to be justified since there is a statement justifying it,
and defeaed sincethere is a statement defeding it.

If adialedicd argument can be evaluated with resped to any set of assumptions, the evaluation is not
necessarily unique. Multiple evaluations arise for instanceif two statements attack each other. The figure
below shows what the two evaluations that arise if the statements that Peter shot George and its negation
attack ead other.

| | Peter shot George | : | Petershot George

Llr | -Peter-did-notshoot-George

| Peter did not shoot George

)L( | Peter shot Eeulge| L:-_I_Iieter;ha{—-éﬁafq&:
. L{ I .

In the gpendix, a formal version of the theory of dialedicad arguments is briefly presented. The formal
version uses two connectives ~ and x in order to express the suppat and attadk relation between
statements. A sentence of the form ¢ ~  (where ¢ and ) are sentences) expresses that the statement
(expressed by the sentence) ¢ supparts the statement , and the sentence ¢ x | expresses that ¢ attadks
Y. Using this logicd language, the evaluated daedicd argument in the following figure can be
formali zed as the foll owing one-step Modus ponens derivation:

p~q p
q

Here p abbreviates 'Witness A states that Peter shot George' and q 'Peter shot George'. In the Modus
ponens derivation, the implicit assumption p ~ g underlying the agument step occurs as an explicit
premise. One muld read p~ q for instance & 'If witnessA states that Peter shot George, then Peter shot
George'.
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| ‘2 Peter shot George

T—{ | Witness A states that Peter shot George

The sentences ¢ ~ W and ¢ x Y can be thought of as the warrants of supparting and attacking argument
steps (cf. Toulmin, 1958 Verheij, 1999).

The warrant of an argument step can itself be supparted, as in the evaluated daedicd argument
below.

| 7?7 Peter shot George

| Witnesses' testimonies are often truthful |

| Witness A states that Peter shot George |

If r abbreviates the sentence " Witnesses' testimonies are often truthful ", then the agument can be
formali zed as a derivation consisting of two chained instances of Modus ponens:

r~(p~aq r
pP~q p
q

In the derivation, the conditional sentencesp ~ g and r ~ (p ~ @) occur as premises, making implicit
assumptions of the agument explicit. Statements supparting the warrant of a supparting argument step
are similar to Toulmin's (1958 badings and Crombag, Wagenaa and Van Koppen's anchors.

Note that Modus ponens derivations only correspond to diaedica arguments that do not contain
attadking statements, and that do not contain statements supparted by more than one reason. As a resullt,
the notion of adialedicd argument is a genuine generali zaion of that of a Modus ponens derivation.

4  Dialectical argumentation

The dialedicd arguments discussed in the previous sction can be taken as the starting point for a theory
of dialectical argumentation. Here dialedicd argumentation is considered as a processinvolving several
kinds of events, or argument moves:

- Statements are made, either by raising an issue, by making an assumption, or by changing an issue
into an asumption or viceversa.

- Statements are supported, by adducing a new reason for a statement, by drawing a new conclusion
from a statement, or by turning a statement into a reason for another statement

- Statements are attacked, by adducing a cunterargument to a statement, by adding a new statement to
which aQ ealier statement is a munterargument, or by turning a statement into a munterargument to
another.

An important charaderistic of dialedicd argumentation, is that the statuses of the statements can change
during the process A statement can for instance d one stage be justified, whileit is defeaed at the next.

In the foll owing an example line of argumentation is discussed, based on the truthfulnessof witnesses.
The discusson by Crombag, Van Koppen and Wagenaa (Anchored narratives, p. 38) is used (seesedion
2 above).

A line of argumentation can for instance start with two statements, viz. that Peter shot George and that
witnesses A and B state that Peter shot George. Since the former statement is an issue (as is indicated by
the question mark), it is not justified (and also not defeaed). The latter statement is justified sinceit is an
assumption (asindicated by the exclamation mark) that is not attacked by another statement.

4 Here the posshility of withdrawing statements is not considered. Withdrawal occurs for instancein two types of

situations: 1. The statement was an assumption, that one no longer wants to assume. 2. The statement is defeaed by a
courterargument. In the present context of diadedicd arguments, the former type of situation can be dedt with by
turning an assumption into an isse, and the latter by raising the counterargument as a statement attacking the
defeaed statement. In neither of these withdrawal situations, a new type of argument move is needed.
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| 2 P ol Gaone

| | Witnesses A and B state that Peter shot George

The double testimony is turned into a reason for the issue whether Peter shot George. As a result, the
issue is now justified, sincethere is ajustifying reason for it.

| ‘? Peter shot George

T—( | Witnesses A and B state that Peter shot George

On seaond thoughts, the cnnedion between the reason and the wmnclusion is turned into an issue (as
indicated by the change in color®): do A and B's testimonies redly justify that Peter shot George? The
reason is no longer justifying, and the cnclusion that Peter shot George no longer justified:

|? Fiadar 2 SFonnms |

T—{ | Witnesses A and B state that Peter shot George

The line of argumentation continues by making explicit why A and B's testimonies would justify that
Peter shot George. A badking of the supparting step is adduced, viz. that witnesses' testimonies are often
truthful. Asaresult, it isagain justified that Peter shot George.

7 Peter shot George

| Witnesses' testimonies are often truthful |

| Witnesses A and B state that Peter shot George |

Some further investigation on the cae shows that the witnesses A and B are unreliable, for instance
becaise they have good reason to lie. As a result, the general rule that withesses' testimonies are often
truthful, does in this case not work as a bading. It does not justify that A and B's testimonies justify that
Peter shot George. The isue whether Peter shot George is again unsettled: it is neither justified nor
defeded. Theresult isthe following evaluated daledicd argument:

| D Pt it Grvane

(-)ll_-: | Witnesses' testimonies are often truthful |

| Witnesses A and B are unreliable |

| Witneszes A and B state that Peter shot George |

Note that the supparting connedion between the backing that witnesses' testimonies are often truthful,
and the warrant of the agument step that Peter shot George becaise of A and B's testimonies, is dotted.
Thisindicaes that the bading does not justify the warrant.

An expert states that the munterargument that the witnesses are unreliable is no good lying witnesses
do normally not tell the same lies. As a result, it is attaded and defeaed that A and B's unreliability
works as a ounterargument. In the following figure, thisis indicated by the use of a dotted connedion
between the dtacking and the atadk statement. The regular truthfulness of witnesses again works as a
badking, and it is once more justified that Peter shot George.

® Intheblad and white version d the paper, the change in color is unfortunately hardly visible. The lor version

can be obtained from the web at www.metajur.unimaas.nl/~bart/papers/.
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| 2 Peter shot George

&)Iel | Witnesses' testimonies are often truthful |
|

H | Lying witnesses do not tell the same lies |

’--I | Witnesses A and B are unreliable |

% | Witneszes A and B state that Peter shot George |

It turns out however that the expert's opinion that lying witnesses do normally not tell the same lies, is
irrelevant since the witnesses have cnferred. Then it is no surprise that they tell the same stories, and if
they are urreliable, they might well be eua lies. A and B's unreliability again works as a
counterargument, and blocks that the regular truthfulness of witnesses can serve as abading df theinitial
argument that Peter shot George since A and B testified that he did.

| D Pt st Ganame

- -| | Witnesses' testimonies are often truthful |

3 —)Il_-: | Lying witnezzes do not tell the same lies |

| Witnesses A and B have confermred |

| Witnesses A and B are unreliable |

—| | Witnesses A and B state that Peter shot George |

Finally, the issue whether Peter shot Georgeis sttled by C's testimony that Peter did not shoot George. It
follows that it is defeaed that Peter shot George. The following argument also shows the reason why C's
testimony can settle the issue:

e -I | Witnesses' testimonies are often truthful |

'—)ll_-: | Lying witnesszes do not tell the same lies |

| Witnesses A and B have conferred |

| Witnessez A and B are unreliable |

% | Witnesses A and B state that Peter shot George |

el | Witness C iz a policeman

% | Witness C states that Peter did not shoot George |

The evaluated daedicd argument contains for instance the foll owing information:

- The primafacie reason that witnesses A and B state that Peter shot George, does not justify that Peter
shot George.

- Sincewitnesses testimonies are often truthful, A and B's testimonies would normally justify that Peter
shot George. Thisis not the cae sincethe witnesses are urreliable.

- It could be agued that the unreliability is irrelevant, since lying witnesses do not tell the same lies.
However, that counterargument is ineffedive since the withesses A and B have mnferred.

- The mnclusion that Peter shot George is even defeaed, since witness C states that Peter did not shoot
George. Asabadking, it is adduced that witness C is a paliceman.
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During the line of argumentation sketched above, the status of the issue whether Peter shot George,
changed at ead stage, while it wasfinally settled as defeded.

The theory of dialedicd argumentation sketched above can be used to formulate heuristics for
courtroom dedsion making. Such heuristics should prescribe when a judge can stop his line of
argumentation and when he nealsto continue it in order to read a better dedsion.

When can aline of argumentation stop? Four types of questions need to be answered pasitively:®

1. Isany (justified) assumption sufficiently obvious?
If not, the assumption should be turned into an issue, and requires suppart of its own. In the situation
of a aiminal court, statements taken literally from a testimony or from a palice report, often can serve
as sufficiently obvious assumptions. Notice that their obviousness does not imply that they are
justified: since assumptions are defeasible, they are not immune to counterarguments. Other examples
of sufficiently obvious assumptions include generally agreed upon fads and rules. In the final
dialedicd argument above, the statement that witnesses A and B are urreliable is an example of a
statement that is not sufficiently obvious and requires further suppart. It should therefore be turned
into an issue.

2. For any justifying or defeating statement, isit clear why it is at all supporting or attacking?
If not, badking of the agument step is required. A referenceto a general rule phrased in alegal code
or precedent can serve well as a badking of an argument step. An example of an argument step that
needs further bading can be found in the final dialedicd argument above: it is worthwhile to make
explicit that policemen's testimonies are often truthful .

3. For any statement that is not justified, have all statements that can support it been adduced as
reasons?
If not, the alditional reasons shoud be alduced. Even prima fade reasons that are considered to be
not justifying, should be alduced, sinceit is informative to make explicit why it is nonjustifying. It
can for instance turn out that there is no badking or that there is an undercutting exception.

4. For any statement that is not defeated, have all statements that can attack it been adduced as
counterarguments?
If not, the aditional counterarguments sould be alduced. Also non-defeding counterarguments
should be alduced in order to make explicit why it is not defeaing. For instance there could be a
counter-counterargument or no badking.

Each of the adions prescribed when a question is answered negatively, can lead to changes in the
evauation. For instance, if an assumption isturned into an issue, and there is no justifying reason for it, it
will no longer be justified. If a statement is not defeaed, while anew counterargument is adduced, the
statement can beame defeaed.

The main sources of information that can or even should be used in answering the four types of
guestions, are the law (as, e.g., written down in legal codes, tredies, and precealents), the cae materias
(e.g., testimonies by witnesses and experts, palice reports and court plealings) and the dedsion maker's
own knowledge and experience.

If al four questions are answered pasitively, the line of argumentation can stop, and the statements
justified in it can be regarded as a good dedsion from the point of view of the theory of dialedicd
argumentation. It should be noted that the resulting evaluation of the dedsion is not an absolute notion.
Additional or deviating insights or information can change the answers to the four types of questions, and
canrequire a ontinuation of the line of argumentation. For instance, new information can show that there
is an unthought-of reason or exception.

As aresult, the ‘'dialedicd structure' of alegal dedsion is not only atod for the legal dedsion maker,
but also for his challengers, i.e., the proseaution, the defense, and a wurt of apped. All can answer the
guestions for themselves, and thus find clues for undermining or strengthening the agumentation.

5 Comparison and conclusion

The theories of anchored narratives and of dialedicd argumentation outlined above ae dosely related in
severa respeds. In both, the problems of exceptions, conflicts and justification are aldressed, and a

® A premondtion for stopping a line of argumentation is here that the didledtica argument or arguments can be

uniquely evaluated with resped to the ssumptions. For present purposes, this precondition is not further discussed.
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solution is sought for the problem that legal dedsion making is not a straightforward application of the
rules of law to the case fads, but isagradual processof ‘theory construction’.

In the theory of anchored narratives (sedion 2), these problems are aldressed by considering legal
dedsions as nested stories. If the story of a verdict is problematic, for instance sincethere is an exception
or a aonflict, a substory is neaded, in which the problem is addressed. Such a substory will have to be
more spedfic in either of two senses: an explanation has to be given for an assumption that was taken for
granted in the original story, or amore spedfic rule is used as an anchor.

In the theory of dialedicd argumentation (sedions 3 and 4), the focus is on the diadledicd arguments
that underlie alegal dedsion. Further argumentation is required if the aurrent dialedical arguments are
problematic. It can for instance be necessary that additional suppating or attacking statements are
adduced.

There ae strong similarities between the two theories. Both adopt a process model of legal dedsion
making. In the theory of anchored narratives, stories are refined by including substories, until a story of
sufficient quality and anchoringisfound. In the theory of dialedica argumentation, dialedica arguments
are mnstructed, changed o extended, e.g., by making new statements or adducing new reasons and
counterarguments.

In both theories, some kind of justification can be required in order to show why some @nclusion is
supparted by a reason. The theory of anchored narratives gpedks of anchors, the theory of diaedicd
argumentation of warrants and backings.

In both, exceptions and conflicts are cues to enhancethe preliminarily constructed theory about a good
dedsionin the cae & hand. In the theory of anchored narratives, exceptions and conflicts are resolved by
the use of more spedfic anchoring rules. For instance because of the possble unreliability of a witness,
the anchoring rule that witnesses are often truthful can be replaceal by the rule that witnesses that do not
benefit from their own testimony are often truthful. In the theory of dialedicd argumentation, exceptions
and conflicts give rise to counterarguments. The exception that a withess is unreliable aan for instance be
adduced as a aounterargument by which the testimony by awitnessis no longer assumed to be truthful.

There ae dso dfferences between the two theories. The first is that the theory of anchored narratives
is gory-based, while the theory of dialedicd argumentation is argument-based. A second dfference
follows: the theory of anchored narratives is formally less explicit than the theory of diaedicd
argumentation. Stories are phrased in netural language, while aguments have aformal, logicd structure.
Third, the theory of anchored narratives is empiricdly badked by red, dubious cases. On the other hand,
the theory of dialedicd argumentation is supparted by computational models, such as the agument
asgstance system ArguMed (Verheij, 1999). Finaly, the theory of anchored narratives also dscusses
‘non-logical' elements of legal dedsion making. For instance, in the discusson of the quality of stories,
particular elements of a good story are prescribed, e.g., the issues of the accused's identity, the actus reus,
and mensrea. The theory of dialedicd argumentation iswhally logicd.

In sum, it can be cncluded that the theories of anchored narratives and of dialedica argumentation,
though arising from different disciplines, viz. legal psychology and artificia intelligence & law,
respedively, show an interesting convergencein the problems addressed and the solutions proposed. This
suggests at least one topic’, viz. the heuristics of legal dedsion making, in which the two fields can
benefit from each other's findings.

Appendix: aformal version of thetheory of dialectical argumentation

The basis of the theory of diadedicd argumentation (as described in the sedions 3 and 4) is a logical
language with two two-place onredives ~ and x. The former is used to express that a statement
supparts another, the latter that a statement attadks another. Example sentencesarep ~ g, pxq, p x (q ~
r)and p~ ((p~ g) % (r~9)). Herep, q, r and s abbreviate logicadly elementary sentences.

A (dialectical) theory is apair of sets of sentences (Z, A), such that A isa subset of X and X is 'closed
under disconnedion, i.e.,if ¢ ~Wwor ¢ x YisinZ, then ¢ and Y are dso in Z. The set X represents the
set of statements of the dialedical theory, the set A the set of (defeasible) assumptions. The dements of X
\ A are the issues of the theory.

A dialectical argument is a set of sentences o, that is reaursively defined by the following
construction rules:

7 Cf. Crombag's (1994 pessmism with regards to the psychologicad relevance of artificial intelligence for

understanding the legal mind.
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1. If ¢ isasentence then the singleton set {$} isadiaedicd argument.

2. If aisadiaedicd argument with ) a sentencein a and ¢ any sentence, thena O {¢ ~ , Y} and a
O{¢d <, Y} aredialedicd arguments.

3. If ag, Ay, ..., qj, ... (where i ranges over the natural numbers) is a sequence of dialedicd arguments
such that, for al i, a; isasubset of a;.1, then the union of the a; isadialedicd argument.

Note that for finite theories (i.e., with a finite set of statements) the third construction rule is not needed:
any infinite sequence of dialedical arguments as it occurs in that construction rule is constant from some
point onwards.

By their definition, dialedicd arguments can be thought of as having a tree-like structure (cf. the
figures in sedion 3). There ae two types of 'links between statements, viz. supparting and attading
links, expressed by sentences ¢ ~  and ¢ x Y respedively. Since the links are themselves expressed as
sentences, there can be statements suppating or attadking them. If a dialedicd argument can be
constructed as in the definition, starting from the singleton set {$}, then ¢ is a final conclusion of the
argument. Dialedicd arguments can have more than one final conclusion.

If ¢ is(asentence expressng) a statement of adialedica theory (Z, A), then the dialectical argument
concerning ¢ with respect to (2, A) is the dialedicd argument with final conclusion ¢, that is maximal
with resped to set inclusion among the subsets of Z.

Let T be aset of sentences and ¢ a sentence Then ¢ is supported by T if there is a finite sequence of
sentences ¢, ..., $, (for some natural number n = 0), such that ¢,, isequal to ¢, and each sentence ¢; in the
sequenceis either in T, or has predecessors ¢; and ¢; ~ ¢;. The sentence ¢ is attacked by T if thereisa
finite sequence of sentences ¢y, ..., §n1, P, (for some natural number n = 1), such that ¢,, isequal to ¢,.1
¢, and ead sentence ¢; in the sequenceis either in T, or has predecesors ¢; and ¢; ~ ¢;.

A dialectical interpretation or extension of a dialedicd theory (Z, 4) is a quadruple (Z, A, J, D),
where Jand D are subsets of Z, such that the following hold:

Jand D are digoint, i.e., have no sentencesin common.
Alisasubset of JO D.

J={¢ |¢is sppated by A n J}.
D={¢|¢isatackedby A n J}.

wbhrEro

The sentences in J are said to be (dialectically) justified in the interpretation, the sentences in D
(dialectically) defeated.

Any dialedicd interpretation of a theory (%, A) - if existing - gives rise to an evaluation of the
diaedicd arguments concerning the sentencesin 2, asinformally discussed in sedion 3.

If there is a dialedicd interpretation of a dialedicd theory (X, A), the theory is dialectically
interpretable. Not all diadledicd theories are dialedicdly interpretable, and not all dialedicd theories are
uniquely dialecticdly interpretable.

A partial dialectical interpretation or stage of a dialedicd theory (Z, A) is a quadruple (Z, A, J, D),
where Jand D are subsets of %, such that the foll owing hold:

0. Jand D aredigoint, i.e., have no sentences in common.

2. J={d|dissppated by A n J}.
3. D={¢ | isattackedby A n J}.

Theset (JO D) n A isthe scope of the stage, the set J O D its extent.

A set of sentences C is an argument if C is consistent, i.e., if there is no sentence that is both
supparted and attacked by C. An argument C isincompatible with an argument C' if the union of C and C'
isnot an argument. An argument C attacks an argument C' if C attacks a sentencein C'.

For any dialedicd theory (%, A), an argument C isa (2, A)-argument if C is a subset of A. A (Z, A)-
argument C is dialectically justifying with respead to the dialedicad theory (Z, A) if it attacks any (Z, 4)-
argument C' that is incompatible with C.

A sentenceis (dialectically) justifiable with resped to adialedicd theory (Z, 4) if it is supparted by a
dialedicdly justifying argument. A sentence is (dialectically) defeasible with resped to a diaedicd
theory (Z, A) if it is attacked by adiaedicdly justifying argument.

A stage (Z, A, J, D) of adialedicd theory (Z, A) is dialectically justified if A n Jis a didedicdly
justifying (Z, A)-argument with resped to (Z, A).
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A stage (Z, A, J, D) of a didedicd theory (Z, 4) is maximal if it has maximal scope. A stage is
preferred if it has maximal scope among the dialedicdly justified stages of the theory.

Any didedicd interpretation of a theory is maxima and preferred, but not vice versa. A preferred
stage is not always maximal, and a maximal stage not always preferred. If atheory (Z, A) is diadedicdly
interpretable, any sentencein A isdiaedicdly justifiable or defeasible, but not vice versa.

The union lemma. If C and C' are compatible dialedicdly justifying (Z, A)-arguments, then C O C' isa
diaedicdly justifying (=, A)-argument.

The separation lemma. If C and C' are incompatible diaedicdly justifying (Z, A)-arguments, then there is
asentence¢ in A, such that C supparts ¢ and C' attacks ¢.

The importance of the separation lemma stems from the fad that the separating sentence can be dhosen
from among the assumptions of the theory, i.e., in A. Together the two lemmas show that dialedically
justifying arguments are the loca building blocks of dialedicd interpretations, and are the key
ingredientsin the proaf of the theorem below.

A theory has more than one preferred stage if and only if there is a sentence ¢ that is both dialedicdly
justifiable and defeasible with resped to the theory. If atheory has different preferred stages, then thereis
an assumption of the theory, that is defeaed in one preferred stage and defeated in the other.

A sentence ¢ is dialectically judtifiable in the context C with resped to a dialedicd theory (Z, A) if
there is an argument C' containing C that dialedically justifies ¢ with resped to (2, A). A sentence ¢ is
dialectically defeasible in the context C if there is an argument C' containing C that dialedicdly defeas

0.
A stage (Z, A, J, D) of adialedicd theory (Z, A) is disambiguating if there is no sentence ¢ that is
both didledicdly justifiable and daedicdly defeasiblein the context A n J.

Theorem

a. A theory has no daledicd interpretation if and only if, for any disambiguating stage (Z, 4, J, D),
thereisasentenced in A that is neither dialedicdly justifiable nor defeasible in the context A n J.

b. A theory has a dialedicd interpretation if and only if, for some disambiguating stage (Z, A, J, D), all
sentences ¢ in A are dialedicdly justifiable or defeasiblein the mntext A n J.

c. A theory hastwo or more dialedicd interpretationsif and only if there ae (at least) two incompatible
disambiguating stages (Z, A, J, D) and (Z, A, J, DY), such that all sentences ¢ in A are diaedicdly
justifiable or defeasible, both in the antext A n Jand in the wntext A n J.

The theory above @n be generalized to alanguage with two connedives ~ and x, the first two-place the
seand one-place A sentence x¢ expresses that ¢ is defeded, and a sentence ¢ ~ x| that ¢ attadks . A
sentence ¢ x W is wen as an abbreviation of the sentence ¢ ~ xY. The resulting theory of dialedicd
justification and defea is cdled DEFLOG (as yet unpubli shed).

The discusgon finishes with an overview of the types of argument moves as mentioned at the start of
sedion 4. Let (Z, A) be theinitial theory and (Z', A") its successor. Since we do not consider withdrawing
statements (cf. note 4), it holdsthat X is a proper subset of .

1. Making a statement

For some ¢, '\ 2 isasubset of { ¢} and ¢ ishot in .
2. Supporting a statement

For some ¢ and @, '\ X isasubset of {¢, ¢ ~ Y, Y}, while & least one of ¢, ¢ ~ Y, PisnotinZ.
3. Attacking a statement

For some ¢ and Y, '\ Z isasubset of {$, ¢ x W, W}, while & least one of ¢, ¢ x Y, YisnotinZ.
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