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1. Analysis of Legal Reasoning

(1) problem of legal rule = vague concept

It self defense(Act) then not_punishable(Act).

: Interpretation and application of rules

Y

Someone broke windows of Tom's house.
Tom shot a gun to him.

(2) Interpretation of legal rules

rules of interpretation
legislative intent theory
vs. literal interpretation theory
vs. free interpretation theory

various knowledge is used for interpretation
Social customs
Morals
Criminal policy
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(3) Interpretation and judicial precedents
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(5) Output of (old) HELIC-II

inference trees = conclusion + explanation

crime_of_homicide crime_of _death
_by_negligence

e

(6) Reasoning of the judge
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Argumentation .
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(7) Reasoning of both parties
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2. A Legal Reasoning Model
(1) Components of the model

argumentation
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Making == Selecting
Arguments el - Arguments

' @uiea, Gnncepts)' ( priority of rules)

Debate Strategy Agent
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(2) Components and reasoning methods

Making Arguments
Deductive Reasoning
Generalization of rules

Selecting Arguments

| Defeasible Reasoning

Debate Strategy

Hypothetical Reasoning

3. Function of Argumentation

(1) knowledge representation

type-based logic programming language
generalization of rules

defeasible reasoning based on priority of rules
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(1.1) type
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(1.2) rule

- punishable(a_object= @act)
<- act(agent=person[age=>[0...14]).

- crime_of _robbery(a_object= #act)
<- hit(agent=tom, object=Dbill)#act,
- with_intent(a_object=#act,
goal=robbery),
injured(a_object=bill, cause=#act),
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(1.3) viewpoint

Tom's viewpoint:=
{ public_order > freedom_of_press}.

public_order:=
{ inhibit_obscene_literature > protect_art }

protect_art:= { casel, cases3,.....}

(2) generalization

cannot_pass_the_bridge(X) <- cow(X)

[horse(fon)

cannot_pass_the_bridge(X) <- heavy animal(X)

- widening interpretation
- similarity based matching
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(3) Defeasible Reasoning
(3.1) counter argument
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)\ conflict _
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(3.2) Types of arguments

Justified Argument

/N7 AA

Defeated Argument
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Merely Plausible Argument
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(3.3) Query mode

?- -punishable(a_object= #accident). | Query

l

kiil(agent_tom[ age ::10])'#acc:|dent Fact
TR e ey e pro gt
pumshable{a object_@act) Rule
<- act(person[agent=>[0...13]) @act.

Normel Mode and Analysis Mode

(3.4) Resolution

?- -punishable(a_object= #accident)

/

-punishable(a_object=@act)
<- act(agent=person[age=>[0...13])|@act.

4

kill(agent=tom[age=>10])

2 punishablefatoblect=@act) | | 2: Killagent-tom{age=>20)

T
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4. Function of Debate

(1) Assumption

Two agents game.
Both agents have different viewpoints.
Arguments are compared by defeasible reasoning
Possible actions
- make (counter) arguments
- find issue points
- modify viewpoint

(2) Depth First Strateqy
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(3) Modification of Viewpoint
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(7) Example (scene 4)
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(9) Example of Debate Process

crime_of_theft

/N

steal criminal s

—criminal

/ \ intent /intert\
other's  taking intent to intent to —intentto . 2 intent to
propaerty  away take away  take away get illegally get illegally
) 1 —intent
—intent P o use
to L|Jse intent to use

FACTS >

5. Conclusion

A legal reasoning model
- making arguments
- selecting arguments by value judgement
- debating

the new HELIC-II system
- an experimental tool on Unix environment
- knowledge base of criminal law
- knowledge representation for legal reasoning
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