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Abstract

The Pleadings Game is a normative formalization and
computational model of civil pleading, founded in
Robert Alexy’s discourse theory of legal argumenta-
tion. The consequences of arguments and counterar-
guments are modelled using Geffner and Pearl’s non-
monotonic logic, conditronal entailment. Discourse
18 focussed using the concepts of issue and relevance.
Conflicts between arguments can be resolved by ar-
guing about the validity and priority of rules, at any
level. The computational model is fully implemented
and has been tested using examples from Article Nine
of the Uniform Commercial Code.

1 Introduction

The purpose of pleading is to identify the issues to
be decided by the court. My model of pleading 1s
more akin to common law practice than to the “mod-
ern” law of civil procedure in the United States. At
common law, the goal of pleading was to reduce the
issues to be tried to a mimmmum. In the modern law
of civil procedure, the parties do not explicitly make
legal arguments during pleading, but merely assert
or deny “essential” facts which are believed to entitle
them to legal relief, such as monetary compensation
for damages, or are believed to constitute a defense.
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The model deviates from the modern law of civil
procedure as my goal is a normative model of plead-
ing, founded on first principles. The model is in-
spired by Robert Alexy’s discourse theory of legal
argumentation [1], which explains how judicial discre-
tion can be restricted without resorting to mechani-
cal jurisprudence or conceptualism. I show how some
constraints on procedural justice can be monitored or
checked using purely formal methods.

Alexy admits that one purpose of having explic-
itly formulated a set of discourse norms for legal ar-
gumentation was to “reveal their shortcomings the
more plainly” [1, pg. 17]. In trying to formalize some
of these norms, some of these shortcomings became
apparent. Although there is no room to adequately
justify them, here are my versions of the norms to
be formalized: 1) No party may contradict himself.
2) A party who concedes that a rule is valid must
accept its application to every set of objects which
satisfy its antecedent. 3) A claim may be supported
by an argument only if the claim has been denied
and is still an issue. 4) A party may deny a claim
only if it is not a necessary consequence of his own
claims. 5) A supporting argument may be rebutted
by a counterargument which 1s at least as strong, if
the claim supported is still an issue. 6) A rebuttal
may be defeated by a stronger counterargument, 1f
the claim supported by the rebutted argument is still
an issue.

To facilitate an intuitive understanding of the for-
malization, consider the following hypothetical ex-
change of allegations, loosely based on Article Nine
of the Uniform Commercial Code, which covers se-
cured transactions. No familiarity with commercial
law should be required to appreciate this example.

The plaintiff, Smith, and the defendant, Jones,
have both loaned money to Miller for the purchase of
an oil tanker, which is the collateral for both loans.
Miller has defaulted on both loans, and the prac-
tical question is which of the two lenders will first



be paid from the proceeds of the sale of the ship.
These facts are uncoutested. One subsidiary issue Is
whether Smith perfecied his security interest in the
ship or not. (Roughly, the interest is perfected when
sufficient steps have been taken to make it effective.)
This is where we enter the pleadings.

Plaintiff. My security interested in
Miller’s ship was perfected.

Defendant. I do not agree.

Plaintiff. A security interest in goods
may be perfected by taking possession of the
collateral (UCC § 9-305). 1 have possession
of Miller’s ship.

Defendant. What makes you think
ships are goods for the purposes of Article
97 Also, prove you have possession.

Plaintiff. Except for money and instru-
ments, movable things are goods, according
to UCC § 9-105-h.

Defendant. Although a ship is surely
movable, I do not agree that this is sufficient
for being a good according to the UCC. Fur-
thermore, according to the Ship Mortgage
Act, a security interest in a ship may only
be perfected by filing a financing statement.

Plaintiff. I have filed a financing state-
ment. But I do not agree that this is re-
guired by the Ship Mortgage Act. More-
over, even if you are right, the UCC would
take precedence, as it is newer than the Ship
Mortgage Act.

Defendant. But the Ship Mortgage Act
is Federal Law, which takes precedence over
state law such as the UCC, even if the state
law was enacted later.

At the end of this exchange several issues have been
identified. The parties disagree about whether or not
Smith has possession of the ship, and whether he has
filed a financing statement. These are factual issues.
They also disagree about whether ships are goods in
the sense of Article Nine, and whether the Ship Mort-
gage Act requires filing to perfect a security interest
in a ship. These are legal issues. There is also the is-
sue about whether the Ship Mortgage Act has priority
over the UCC. The plaintiff argued that it does not,
using the principle of Lex Posterior, which gives the
newer rule priority. The defendant responded with
the principle of Lez Superior, which gives the rule
supported by the higher authority priority. Finally,
there may be an issue about which of these two prin-
ciples has priority.

It is tempting to stratify these issues into three
levels. The legal and factual issues would be at the
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object level. The principles for resolving conflicts at
the object level, such as Lex Superior, would be at
the meta level. And the rules for ordering these prin-
ciples would be at the meta-metalevel. A simpler ap-
proach is taken in my model: all rules are first-order
objects. Conflicts are resolved by partially ordering
rule instances. Levels can be simulated, if desired, by
giving all rules at some level priority over all lower
level rules. An advantage of this approach is that one
is not limited to an a priori number of levels.

The rest of this paper is organized as follows. The
next section explains how rules are objectified and
defeasible reasoning is handled, using conditional en-
tatlment. Sections 3 and 4 describe the formal system
for the Pleadings Game and its implementation, re-
spectively. Section 5 discusses related work. Section
6 concludes and suggests subjects for future research.

2 A Language for Explicit Ex-
ceptions

Conditional entailment is a relatively young non-
monotonic logic, developed by Geffner and Pearl
[10], with a nice model-theoretic semantics, based on
Shoham’s framework [23], which has been proven to
satisfy a number of useful properties.

A default theory is a pair (K, E), where K, the
background context, is itself a pair (L, D). E and L
are sets of closed formulas from some first-order lan-
guage, representing the case-specific evidence and the
nondefeasible generic knowledge of the domain, re-
spectively. D is a set of defaults. A default is a (p,q)
pair, which I will denote (<= ¢ p), where p and ¢ are
formulas which may contain free variables. Let us call
p and q the antecedent and consequent of the default,
respectively. A default instance is created by system-
atically replacing free variables by closed terms. Let
D be the set of all instances of D. The assumptions
of a default theory are the set of consequents of all
default instances in D.

Conditional entailment is defined relative to some
monotonic consequence relation, . An argument
is a set of assumptions A consistent with E U L.
A is an argument supporiing a proposition ¢ just
when AUEUL E ¢. Two arguments conflict if
and only if their union is inconsistent with F U L.
Conflicting arguments are ranked as follows. Let o
be the antecedent for the default instance of some
assumption 8. Then, & is necessarily preferred to
some assumption in an argument A if and only if
{a,6}ULUA | false. It is important to notice
here that the so-called evidence, E, is not included in
this preference test.



Conditional entaillment does not dictate how to rep-
resent assumptions, or which formulas to include in
L. Usually, some convenient, notation for default rules
is designed, from which D and L may be automati-
cally generated. The representation used by Geffner
and Pearl does not allow statements within a first-
order language to be about default rules, or instances
of default rules, as the rule names are represented by
predicates. In Article Nine of the UCC, we would like
to be able to represent sections such as Section 9-302,
which states (in part):

(1) A financing statement must be filed
to perfect all security interests except the
following: (a) a security interest in collat-
eral in possession of the secured party under
Section 9-305. ...

Here, Section 9-302 refers explicitly to Section 9-
305, by name. Also, principals for resolving conflicts
between rules, such as Lex Posterior, require one to
be able to state properties of rules, such as the date
of their enactment.

For these reasons, I have adopted another ap-
proach, in which Section 9-302, e.g., could be rep-
resented by

(rule UCC-9-302 (p s g)
if (not (filed s))
then (not (perfected s))
unless (applies (inst UCC-9-305 (parms p s g))))

and Section 9-305, which states that a security inter-
est in goods may be perfected by taking possession of
the goods, might be represented by

(rule UCC-9-305 (p s g)
if (and (secured-party s p)
(collateral s g)
(goods g)
(possession g p))
then (perfected s))

Notice that this language allows an optional ez-
plicit exception to be stated in the rule. Rather than
defining the mapping into defaults and formulas of
L, to save space allow me to just show how the rule
for Section 9-302, above, would be translated. The
sentences of L for this rule are:

(all (p 5 g
(if (and (not (filed s))
(backing UCC-9-302)
(ap (inst UCC-9-302 (parms p s g)))
(applies (inst UCC-9-302 (parms p s g)))))

(all (p s g)
(if (applies (inst UCC-9-302 (parms p s g)))
(not (perfected s))))

(all (p s g)
(if (applies (inst ucc-9-305 (parms p s g)))
(not (ap (inst UCC-9-302 (parms p s g))))))

Its default schema 1s

(<= (ap (inst UCC-9-302 (parms p s g)))
(and (not (filed s))
(backing UCC-9-302)))

The term

(inst UCC-9-302 (parms p s g))

names an instance of the default, whereas the term
UCC-9-302 names the default itself. The assumption
that this default is applicable to some set of objects
is represented by an instance of the atomic formula

(ap (inst UCC-9-302 (parms p s g)))

The backing predicate is introduced to facilitate
a discussion about whether or not a rule in this lan-
guage is an valid representation of some legal rule
or piece of common sense knowledge.! Nothing can
be derived from a rule which is not backed and ap-
plicable. The applies predicate is just a convenient
shorthand for the conjunction of the antecedent of the
rule, and its backing and applicability conditions.

Conditional entailment uses specificity to implic-
itly order conflicting default rules.
rule for consumer goods will automatically take prece-
dence over a rule for goods in general. However, it
is common in statutes for sections to include explicit
exceptions as well. To preserve the structure of Arti-
cle Nine, the importance of which is stressed in {11]
and [5], the question arises whether explicit excep-
tions can be mapped to the syntactic test used to de-
termine specificity in the proof theory of conditional
entatlment. Conveniently, the answer 1s yes.

For example, a

To cancel the applicability of a default instance
named é, when some condition q is satisfied, 1t 1s
sufficient to add (if g (not 6)) to L. The problem
of explicitly ranking default instances is more subtle.
To give an assumption 7y priority over another as-
surmption 6, it is not sufficient to assert (if v (not
6)), as this is equivalent to (if § (not 7)). The
key to understanding how to explicitly order default
instances is contained in the syntactic test for de-
termining whether one assumption é is preferred to
another in some set of assumptions I', described pre-
viously. To encode an explicit preference for § over
another assumption v, it is sufficient to add the for-
mula (if (and p v) (not §)) to the set of nonde-
feasible sentences L, where p is the antecedent of the
default instance for é.

1Backing is Toulmin'’s term for the relationship between a
rule, which he calls warrants, and its justification, [25]. In the
case of legal rules, their backing is usually their authority.



3 The Pleadings Game

Conditional entailment has now been explained suffi-
ciently to understand how it is used in my formahza-
tion of civil pleading, called the Pleadings Game.
It is indeed a formal two-player game, comparable in
some ways to Lorenzen’s Dialogue Logic [9]. There is
the formal equivalent of a playing board, precisely de-
fined moves, and criteria for deciding when the game
is over and which, if any, party is the winner. Un-
like Dialogue Logic, however, which is a proof theory
for Intuitionistic Logic, and therefore entirely ana-
lytic, the Pleadings Game is for identifying the issues
of what Toulmin calls “substantial arguments” [25,
g. 123]. The Pleadings Game may be viewed as a
formalization of Toulmin’s theory of practical argu-
mentation.
First, some definitions, presented top-down. The
playing board of the game is called the record.

Definition 1 (The Record) The record is a triple,
(b, 7, 8), where b is the background of the game, and 7
and 6 are each a tuple (O, C, D) of the open, conceded
and denied statements of the plaintiff and defendant,
respectively.

Definition 2 (Background) A background s «
triple (¢, S, R), where ¢ is a formula, S is a set of
formulas and R is a set of Tules, in the rule language
described in the previous section. ¢ is the main claim,
the clain the plamtiff wltimately would like to prove.
S 15 a set of formulas aboul which the parties agree.
Both R and S may be empty. Together, S and R de-
termine the background context K for conditional
entwlment. K = (LU S, D), where L and D are
generated from the rules i R, using the mapping de-
scribed an the previous section.

The main claim is also the witimate issue of the
case, so long as it is an issue.

The only players of the pleadings game are the
plaintiff and the defendani. The moves available dur-
ing pleading are assertions of various kinds of state-
ments:

Definition 3 (Statements) There are four kinds
of staterments, defined inductively as follows:

1. Ifp is a formula, then (claim p) is a statement.

2. If & is a set of formulas and p is a formula, then
(argument A p) #s a statement.

3. IfA and C are sets of formulas and p is a formula,
then (rebuttal A p C) is a statement.

4. If s is a statement, then (denial s) is also ¢
statement.

5. Nothing else is a statement

These statements are not moves of the game.
Rather, the moves are assertions about statements.

Definition 4 (Assertions) There are four kinds of
assertions, defined as follows:

1. If s is a statement, then (concede s) is an us-
sertion.

2. If s is a statement, then (deny s) is an asser-
tion.

3. If s is a statement and A 15 a set of formulas,
then (defend s A) is an assertion.

4. If r is a rule, then (declare r) s an asseriion.

5. Nothing else is an assertion.

Statements and assertions completely define the
type of moves permitted, but we have yet to give the
rules of the game prescribing when an assertion of a
particular type may be made, and with what effect
on the record. Each rule has a precondition. If this
precondition is satisfied by the record, then the player
may choose to apply the rule. Application of a rule
modifies the record, according to the effects defined
for the rule. The rules define when an assertion is per-
mitted, not obligated. However this does not imply
that no assertions are obligatory. As will be described
in more detail below, when discussing control and ter-
mination, a party is required to answer every relevant
statement, not yet answered, on each turn. Pleading
terminates when no relevant statements remain to be
answered.

The preconditions of moves use Geffner and Pearl’s
relationships of supporting, defeating and protected
arguments. To support discussion about facts, rules
and priorities, the definitions of these relationships
need to be extended. Whereas their versions are re-
stricted to sets of assumptions, they will be defined
here for arbitrary sets of formulas.

Definition 5 (Avguments) An argument ¢ o sel
of formulas. An argument for some proposition s
a pair (®,68), where ® is a set of formulas and é
is a formula. Given a default theory (K, E), where
K = (L,D), an argument ® is « supporting argu-
ment for & if and only if LUE U® |= 6. The claims
of an argument are all of its formulas which are not
assumptions.



Definition 6 (Counterarguments) An argument
I' s a counterargument to another ergument ® in
a default theory (K, E) if and only f TUPULUE |
false. I' is a defeating counterargument of @ if and
only if they are counterarguments and every assump-
tion in T is preferred to some assumption in ®. T s
protected from ® if and only if T' contains a subar-
gument which defeats ®. Finally, a counterargument
I' of ® is a rebuttal if and only if ® 1s not protected
from T.

Now we are ready to discuss the discourse rules of
the game. There are nine of them. There is 1nsuffi-
cient room to describe them formally. A precondition
of all rules is that the statement being responded to
be in the set of open statements of the opponent. An
effect of most moves is to move the statement from
the opponent’s open set to either his denied state-
ments or conceded statements. If a response by the
opponent to this new assertion is possible, then an-
other effect is to add a statement to the open set of
the party making the move.

Notice that at most one response is permitted to
each statement. After moving it from the open set,
no other response is allowed. This rule imposes a
resource limit on the parties. Although there may be
many supporting arguments, rebuttals or defeaters,
each player has the burden of constructing the best
possible argument at each move.

In these rules, two concepts will be used for which
there is no room to explain in detail. First, re-
call that conditional entailment is defined relative to
some monotonic consequence relation. (See Section
2.) The Pleadings Game uses two such consequence
relations, to be denoted known and |=. The known
relation is a finite, and therefore decidable, conse-
quence relation. |= may be any stronger consequence
relation, such as full first-order classical logic. The
purpose of the weaker consequence relation, known,
is to lessen the burden of proof, when appropriate,
and to commit players to at least some of the conse-
quences of their claims.

Second, the concept of an issue is used to focus
pleading. Indeed the main purpose of pleading is to
identify issues. To focus pleading, a response 1s per-
mitted to an open statement only so long as it is
relevant. A statement is relevant if and only if the
claim it is about is at issue.

Previous versions of the known relation and issue
concept are described in detail in [12]. Some changes
to the definitions there were made necessary by the
adoption of conditional entailment and by the realiza-
tion that abduction of the form used there to compute
issues 1s intractable. Any well-founded definition of
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issue in the context of pleading should be tractable,
as the burden of computing intractable tasks should
be fairly distributed among the parties, rather than
borne by the mediator. To achieve this, I have de-
veloped a weaker form of abduction, which uses the
known relation. See [13] for details.

Rather than just listing the rules, let’s demonstrate
them using an actual transcript of a game for the
Smith vs. Jones hypothetical. In my comments, the
discourse rules are stated in italics. The plaintiff sets
up the game by filing a complaint:

p: (argument bg
(set (all (i1 i2)
(if (and (preferred il i2)
(ap 12))
false))))
p: (complaint (perfected s1) bg)

The argument command defines an argument.
Here bg is the background set of formulas assumed
to be accepted by both players before the game be-
gins. It contains just one formula, which states it is
inconsistent for a rule instance i2 to be applicable if
another rule instance i1 is preferred.

The complaint command adds the main claim,
that s1 is perfected, to the set of open statements of
the plaintiff, and declares bg to be part of the back-
ground. It’s the defendants turn:

d: (deny (claim (perfected s1)))

The defendant denies the main claim. Let’s call
the party making a move the “proponent”. A claim c
may be denied only if it is not known to be entailed by
the claims of the proponent. One effect of this move is
1o add (denial (claim c¢)) to the open statements
of the proponent, to give the opponent an opportunity
to make a supporting ergument. There are no further
relevant statements to answer, so it’s the plaintiff’s
turn.

p: (rule ucc-9-305 (p s g)
if (and (secured-party s p)
(collateral s g)
(goods g)
(possession g p))

then (perfected 5))

This declares a rule, ucc-9-305, which the plaintiff
believes is an adequate representation of UCC § 9-
305. The (rule <symbol> ...) form associates the
symbol with the rule and then declares it. The rule
is intended to state that goods may be perfected by
taking possession. The rule is translated into a set of
formulas and a default and added to the background
context. The name of the rule may not have been
used previously, for some other rule. There are no



other preconditions, and no response is required or
permitted to the mere declaration of rules. What may
be controversial is the claim that such a rule is backed,
for example by legal authority. Recall that nothing
can be derived from a rule which is not backed. A
discussion about backing may be held just as for any
other claim.

p: (argument a1l (apply ucc-9-305 (smith si shipl)))

Next, the plaintiff defines an argument, a1, using
a function, apply, which constructs an argument by
applying a rule to a tuple of terms. This is just a
convenient utility.

p: (defend (denial (claim (perfected si))) at)

The plaintiff responds to the defendant’s denial
of his claim by asserting a supporting argument.
When asserting (defend (denial (claim c)) 4),
the claim ¢ must be at issue. No formula in the ar-
gument may have been claimed by the opponent, but
dented or not yet answered by the proponent. The ar-
gument A may not be known to be inconsistent with the
previons claims of the proponent. Finally, the propo-
nent has the burden of proving that the argument is a
supporting argument for c. Oune effect of this move is
to concede all open claims of the opponent which are
known to be entailed by this arqument and the other
claims of the proponent. Also, all claims (i.e. non-
assumptions) of this argument which are not known
to be entailed by the proponent’s previous claims are
asserted as new claims, to be answered individually by
the opponent, as is the statement (argument A c).

d: (deny (claim (goods ship1)))

d: (concede (claim (collateral s1 shipl)))

d: (deny (claim (possession shipl smith)))

d: (concede (claim (secured-party sli smith)))

Here, the defendant first simply denies and con-
cedes some of the new claims from the plaintiffs sup-
porting argument, al. A clatm may be conceded only
if it is not known to be inconsistent with the claims of
the proponent, because of the discourse norm against
self-contradiction. Denials may not be conceded. A
party is not permitied to retract claims.

d: (rule sma-1 (s g) ; ship mortgage act
if (and (collateral s g)
(ship g)

(not (filed s))
(perfected s))
then false)

A rule representing the (hypothetical) § 1 of the
Ship Mortgage Act is declared. It states that it is
inconsistent to suppose that a security interest in a
ship is perfected if a financing statement has not been
filed.

d: (argument rl
(set (ship shipl)
(collateral sl shipl)
(backing sma-1)
(ap (inst sma-1 (parms sl shipl)))
(not (filed s1))))

The defendant defines an argument, ri, explicitly.
The convenient apply function could not be used
here, as the defendant does not want to concede that
s1 is perfected, which is the plaintiff’s main claim. (A
difference function would have been of assistance
here, but hasn’t been implemented.)

d: (defend (argument al (perfected s1)) ril)

The defendant rebuts al with ri. To assert
(defend (argument & c¢) R) the formula ¢ must be
an issue, no formulas in R may be unconceded claims
of the opponent, and R must not be known to be in-
consistent with the previous claims of the proponent.
The proponent has the burden of proving that R is a
counterargument which is not known to be defealed
by A. If R is empty, A iiself is shown to be inconsis-
tent. Rebuitals and defeating counterarguments, de-
scribed below, accept the claims of the argument they
counter for the sake of argument, without conceding
them. The effects of a rebuital are similar to those
of supporting arguments: All open claims known to
be entailed by the rebuttul are conceded, all claims in
the rebuttal which are not known to be entailed by the
previous claims of the proponent are asserted as new
claims, and finally, the statement (rebuttal A c R)
15 asserted.

There are no further relevant statements to be an-
swered, so it’s the plaintifi’s turn again.

(deny (denial (claim (possession shipl smith))))
(deny (claim (not (filed s1))))
(deny (claim (backing sma-1)))
(concede (claim (ship ship1)))
(rule ucc-9-105-h (x)
if (movable x)
then (goods x)
unless (money x))
: (argument a2 (apply ucc-9-105-h (ship1)))
p: (defend (denial (claim (goods ship1))) a2)

=Bl B - B - B -

o

In his last turn, the defendant denied that ships
are goods and that the plaintiff has possession. Here,
the plaintiff first denies the denial of his possession
claim. Denying a denial, without asserting further
arguments, just has the effect of leaving the statemeni
open for trial. Next, he supports his claim that ships
are goods by arguing that movable things are goods,
according to UCC § 9-105(h).

p: (rule lex-posterior (rl1 pl al di r2 p2 a2 d2)
if (and (conflicting (inst rt p1l) (inst r2 p2))
(authority ri a1l di)
(authority r2 a2 d2)



(before d2 d1))
then (preferred (inst ri1 p1) (inst r2 p2))
unless (applies (inst lex-superior
(parms r2 p2 a2 d2
rl pl al d1))))
p: (argument di
(apply lex-posterior
(ucc-9-305 (parms smith si shipl) ca 1972
sma-1 (parms sl shipl) us 1960)))
p: (defend (rebuttal al (perfected sl1) ri) d1)

Here, the plaintiff tries to defeat the rebuttal to his
argument that a security interest in a ship can be per-
fected by possession, by arguing that the UCC takes
precedence over the Ship Mortgage Act, because it
is newer.? He admits that Lez Superior has priority
over Lez Posterior, by including it as an exception.

A (defend (rebuttal A ¢ R) D) move asserts a
defeating counterargument D to the rebuttal R of A.
The precondition and effects of this move are analo-
gous to those for rebutlals, except that the proponent
must show that D defeats R. IfD is equivalent to A, then
R is not a rebuttal of A, but this had not been known.
The burden of proving defeat rests on the party in
whose interest it is to show defeat. As D must de-
feat R, and not merely be protected from it, D may
not include any assumplions which are not preferred
to somne assumption in R. An effect of this move s
to assert the stronger argument (argument (union
A D) c¢), qwing the opponent another opportunity to
construct another rebuttal.

It’s the defendant’s turn.

(deny (denial (claim (not (filed s1)))))

(deny (denial (claim (backing sma-1))))

(deny (claim (backing ucc-9-105-h)))

(concede (claim (movable shipi1)))

(concede (claim (backing lex-posterior)))

(concede

(claim (conflicting

(inst ucc-9-305 (parms smith s1 ship1))
(inst sma-1 (parms si ship1)))))

d: (concede (claim (authority ucc-9-305 ca 1972)))

: (concede (claim (authority sma-1 us 1960)))

d: (concede (claim (before 1960 1972)))

[ VRN < Vi =V Vi < PR =

[=%

First, several new claims are denied or conceded,
including the plaintiff’s backing claims for his repre-
sentations of UCC § 9-105(h) and Lex Posterior. So
these potential legal issues have been avoided. Notice
that claims about UCC § 9-305 and the Ship Mortgage
Act have been made and conceded, such that § 9-305
is California law enacted in 1972, without leaving the
object-level.

d: (concede (argument a2 (goods shipl)))

2The long parameter lists of the lex-posterior and
lex-superior rules could have been avoided by using an ex-
istential quantifier in their antecedents. A variable need be a
rule parameter only if it occurs in the conclusion or exception
of the rule.
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The defendant concedes the argument that ships are
goods, because they are movable, although he had
imtially denied the claim that ship1 is goods. An
argument may be conceded at any time. The argu-
ment conceded is already known to be correct, as this
1s a precondition of making the argument in the first
place. Conceding an argument gives up the opportu-
nity to make a counterargument.

Conceding this argument does not violate the
norm against self-contradiction, because the defen-
dant never claimed that ships are not goods. He only
demanded that the plaintiff bear his burden of prov-
ing that ship1 is goods. Denying a claim p is not the
same as claiming(not p).

d: (rule lex-superior (rl pl al di r2 p2 a2 d2)
if (and (conflicting (inst r1 pi) (inst r2 p2))
(authority ri al di)
(authority r2 a2 d2)
(higher ai a2))
then (preferred (inst rl p1) (inst r2 p2)))
d: (argument r3
(apply lex~superior
(sma-1 (parms s1 shipl) us 1960
ucc-9-305 (parms smith s1 ship1) ca 1972))))
d: (defend (argument (union a1l d1) (perfected s1)) r3)

Here the defendant accepts the plaintiff’s invita-
tion to rebut Lex Posterior using the Lex Superior
exception.

It’s the plaintiff’s turn again.

p: (deny (denial (claim (backing ucc-9-105-h))))
: (concede (claim (backing lex-superior)))
p: (concede
(claim (conflicting

(inst sma-1 (parms s1 shipl))

(inst ucc~9-305 (parms smith si1 ship1)))))
p: (concede (claim (higher us ca)))
p: (concede (rebuttal (union al d1)(perfected si) r3))

-]

The plaintiff just denies or concedes the remain-
ing open relevant statements, including the rebuttal
r3. Any rebuttal may be conceded, but at the cost of
losing the opportunity to assert a defeating counter-
argurnent. This was the last rule of the game to be
explained. Fach of the nine rules was used at least
once.

After this last move, there are no relevant state-
ments left to answer, for either party, so the game
is over. There are several auxiliary commands for
querying the state of the record. These commands
can be executed at any time during the game. For
example, the issues command lists all claims which
are currently issues, and the show comrmand lists all
formulas of an argument. The symbol facts is bound
to the set of formulas which are currently accepted by
both parties. At the end of this particular game, the
issues and facts are:



> (issues)
((possession shipl smith)(perfected s1)(goods shipl)
(backing ucc-9-105-h) (backing sma-1) (not (filed s1)))

> (show facts)

((secured-party s1 smith) (ship ship1)
(collateral si ship1)(movable shipl)
(before 1960 1972) (higher us ca)
(authority uce-9-305 ca 1972)

(authority sma-1 us 1960)
(conflicting
(inst sma-1 (parms si shipl))
(inst ucc-9-305(parms smith s1 shipi)))
(conflicting
(inst ucc~9-305(parms smith s1 shipl))
(inst sma-1 (parms sl ship1)))
(backing lex-superior)(backing ucc-9-305)
(backing lex-posterior))

A few auxihiary rules of the game need to be made
explicit . A party must continue making moves as
long as there are relevant open statements of the op-
posing party to be answered. (A statement is relevant
only if the formula it concerns is an issue.} Irrele-
vant statements may also be answered, if some move
is applicable, which permits irrelevant claims to be
conceded or denied. The game is over when no rele-
vant statements remain to be answered. The plain-
tiff is the “winner” if no issues remain and the main
claim is conditionally entailed by the default theory
constructed during pleading, where conditional en-
tailment is defined for this purpose using the weaker
known consequence relation, rather than |. The de-
fendant wins if no issues remain and the main claim
is not conditionally entailed, again using the known
relation. The winner, if there is one, is entitled to a
summary judgment. If neither party wins, the game
ends 1n a draw, and the parties can look forward to
other language games, not modelled here, such as dis-
covery and trial.? The example game ended in a draw.

An important property of the game is that neither
player can prevent its termination. Each moves adds
only a finite number of statements to those to be an-
swered and each statement may be answered at most
once. Also, either party can end the game on any
turn, by denying or conceding all remaining relevant
statements.

3Conditional entailment is a “skeptical” nonmonotonic
logic; a formula is entailed only if it is true in e/l admissible
models. However, when the Pleadings Game ends in a draw,
there are arguments both pro and contra the main claim. A
“credulous” logic can be simulated by giving the judge discre-
tion to decide the main issue as she pleases, in this case. In
[13] I define a trial discourse game, where the discretion of the
Jjudge is restricted by the structure of the pleading's record.
Together the pleading and trial games define a model of ratio-
nal decision making which lies between credulous and skeptical
nonmonotonic logics.

17

4 The Computational Model

The Pleadings Game has been fully implemented.
The underlying logic used is not classical first-order
predicate logic, but rather McCarty’s Clausal Intu-
itionistic Logic [19]. McCarty’s system extends the
definite Horn clause subset of classical logic with a
monotonic form of negation, which is needed for re-
buttals and defeating counterarguments.

There is also a theorem prover for conditional en-
tailment, based on the implementation described by
Geffner and Pearl in [10]. Both implementations use a
reason maintenance system to compute minimal sets
of inconsistent arguments (called “nogoods”), from
which the minimal rebuttals and defeating counter-
arguments can be generated. However, Geffner and
Pearl use an ATMS, with its exponential worst-case
complexity. The implementation here uses my Min-
imal Reason Maintenance System [13], which imple-
ments the tractable theory of abduction mentioned
above.

The implementation of the Pleadings Game itself is
relatively straightforward, given the services provided
by the other modules mentioned.

5 Related Work

In addition to Lorenzen’s system, there have been
several other dialogue logics, by Lorenz [15], Rescher
[21], and Mackenzie [17]. Like Lorenzen’s Logic,
Lorenz’s and Mackenzie’s systems do not support
substantial arguments. Lorenz was the first to sug-
gest resource bounds, by restricting the permitted
number of responses. Mackenzie’s system was the
first to constrain moves by previous statements, us-
ing a “commitment store”. His system was also novel
in allowing players to retract claims. Rescher’s sys-
tem was the first to handle defeasible arguments and
the first to rank them by specificity.

Several hypertext systems, such as [18] and [22],
have used Toulmin diagrams for organizing and
browsing arguments. Unlike the Pleadings Game,
logical dependencies are not used to constrain or facil-
itate the development of the argument graphs. These
systems also do not distinguish the roles or interests
of the parties; thus the idea of regulating argument
moves using discourse norms does not appear.

Layman Allen has designed many logical games for
several players, such as the Plain Language Game
[2]. This is an early example of a resource allocation
game which divides up the burden of proof among
the players. Moves of game included making claims
about what statements could be proved within certain



resource limits, asking questions of a neutral judge,
and challenging claims of the opponent.

In AI, Trevor Bench-Capon and his colleagues have
developed two discourse games, applied to the prob-
lem of improving the explanations of expert systems.
One is based on Mackenzie’s system [6], the other
on Toulmin’s theory [7]. Ronald Loui and William
Chen have designed an argument game using Loui’s
LMNOP nonmonotonic logic [16].

The well-known AI models of case-based legal ar-
gumentation, such as [8], [3] and [24], may be viewed
as cognitive models of the reasoning processes of com-
petent attorneys. In contrast, the Pleadings Game is
a model of discourse norms.

Finally, at least one other project [14] shares
Alexy’s position about the significance of discourse
theory for legal argumentation.

6 Conclusion and Future Work

To my knowledge, the Pleadings Game is the first
formal normative model of argumentation in which
1) the concepts of issue and relevance are used to
focus the discourse; 2) a tractable inference relation
i1s used to commit players to consequences of their
claims; 3) Toulmin’s framework is not restricted to
propositional claims; 4) the goal of the game is the
identification of issues, rather than deciding the main
claim; and 5) conflicts between arguments may be
resolved by arguing about the validity and priority of
rules, at any “level”.

The value of Al models of legal reasoning is twofold:
They enable a new methodology for legal philosophy
and may provide key technology for new kinds of com-
puter applications. The insights gained from Al mod-
els can be used in legal education to improve the qual-
ity of legal practice, whether or not lawyers ever use
computer systems in their daily work. Playing the
Pleadings Game in law school may be instructive.

The Pleadings Game demonstrates that a machine
can monitor a discussion, helping ensure that dis-
course norms are not violated. In his book on Proce-
dural Justice [4, pg. 5], Michael Bayles explains John
Rawls’ distinction between pure, perfect and imper-
fect procedural justice [20]. The kind of justice which
can be achieved by fair discourse norms can only be
imperfect. Unlike the idea of a “computer judge”,
there would seem to be little basis for fundamental
opposition to the idea of a mediation system. The
human judge is retained, as a “player” with a partic-
ular role, whose discretion is restricted by the rules
of the “game”.

There is an important difference between a medi-

ation system and legal expert systems, as they are
usually conceived. In expert systems, the knowledge
base is intended to be a single, consistent theory of
some domain, with which users have little opportu-
nity to disagree. A mediation system supports a dis-
cussion about alternative theories.* A theory is con-
structed during the game. Experts still have a role to
play. They can prepare formal theories, comparable
to traditional treatises, which the players can mold
into arguments.

Opportunities for future work in the field of legal
discourse games are plentiful. An Al system which
plays the Pleadings Game, or supports a person play-
ing the game, would be interesting. Perhaps a unify-
ing normative theory of legal argument, making use of
both statutes and cases, could be couched in discourse
theoretic terms. Then there are other legal language
games to attend to, such as discovery, trial, appeal,
and arbitration. Arbitration is especially attractive,
as its goal is compromise and consensus, rather than
a complete win for one party at the expense of the
other.
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