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1. Introduction

It isen important task for alaw professor to educate law
dudentsintheskill of legd reesoning. A legd expat sytemisa
computer sysem,, which entails legd knowledge of lawyers as
legd expatsinitsknowledge base Thelegd knowledgeinvolves
not only written, explicit knowledge like convertions, Satutes
cases commentaries etc., but dso implidit legd knowledge which
alavyer unconstioudy possessesand gpplyiesto solve problems
legdly Examples are legd prindples legd commaonsanse efc.
A legd expert sydemisalegd ressoning sysem, which caninfer
alegd judgment thet isto be judtified asaresuit of the gpplication
of the rdevant legd knomedge to agiven case It can explan
the reasoning process to jutify the judgment, showing what kind
of legd knowledge is to be applied, step-by-gep. It can show
legd knomedge itsdf and itslogicd systematic sructure as well.
A legd expat sygem asalegd reasoning sysem mugt be, there-
fore, a ussful todl in legd education to teach sudernts law, epe-
cidly to educate how to ressonlegdly

We have devdoped severd legd expat sysems. Re-
certly we have devdoped Legd Expert Sygem LESS in the
‘Legd Expat Sysem’ Prgjet®.  This sysem has ben gpplied

1 LES1(1983), LES2 (1986), LES3 (1992) and LES 4 (1995).

2 ‘Legd Expert Project is aJapanese project on development of legdl
expert systemn, which hasbeenfunded by the JgpaneseMinigtry of Educa
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expeimentdly to legd educion & Mdiji Gakuin Universty
Facuity of Lav and Keio Universty Fecuity of Law in Jgppen.
We bdievein the ussfulness of the sysem for legdl education.

For purposes of thispresentation, | would liketo talk ac-
cording to the above contents. In the second chepter, which fol-
lowsthe present introduction , wewould like to efford alegd
theoretica bassfor LES-aded Legd Ingruction, espedidly to
daify thefollowing: whetislegd reasoning? Inthethird chap-
ter, wewould like to explain an example of legd ressoning by
showingtheproblemanditssolution.  Fourth, weintroduceyou
to our Legd Expert System LES'5 and show how the system
explainsthe ressoning to solve the problem.  Fifth, wewould
liketo discuss how one might usethe Legd Expert System
LES5to educatelaw students, according to our teaching experi-
ence

2. Legal theoretical bassfor Legal Expert Sysem LESS

Inorder to usealegd expert sysem for legd education -
fidently and correctly, or, in other words in order to mekesucha
legdl expert systemitsdf in advance, which can beused fficiently
and corectly for legd education, it is necessary for us to
understand its legd theoreticd bess For, oy when we
undergand the theary of the law, which can andyze the law and
legd reasoning precisdy; can we Smulate the legd reasoning on
the computer sysem and explain to students the reasoning for
usng the system correctly.

We have devdoped a legd theory cdled Logical Juris
prudence to andyze the law in terms of logic and to condruct

tion, Science and Culture. Theauthor, astherepresentetive, organized
lavyersand computer scientigsfor Legd Expert Project” todaify legd
knowledge and develop legd expert systems (1993-1998).  Asregards
theprojectitsdf and itsstudy results, df . two spedid issuesof for theLegd
Expert Project Journal of Advanced Computational IntelligenceVol1,
No0.21997; Vol.2 No.1 1998, At the present, we are performing astudy
praect on LES-aided Legd Ingtruction System.
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legd ressoning sytemsonitsbeds  Logicd Jurigorudencetries
to condtitute the world of legd discourse in terms of the amdlest
unit of primitives It garts from three primitives: sentence, va-
lidity of setence, and inference rule  Logicd Jurigorudence
atempts to explain or modd the law using these three nations as
far sspossble

Here wewould like to explain manly what legd reesn-
ing is from the point of view of Logicd Jurigorudence  Legd
reasoning is a process of the devdgpment of legd sentences  In
other words, legd sentences are developed in the process of legd
reesoning.  The generd dructure of legal ressoning is to be ex-
presedin Figurel  Legdl reasoning is condtituted of two types
of reasoning, which are connected with each other: ressoning of
justification and reasoning of discovery.

Reasoning of legal judification is ressoning through
which a judgment is justified from previoudy justified legd
knowledge Logicd deduction is the type of reasoning in legd
judification. The logicd gructure of this reasoning is Modus
Ponens.

(A B),A B
A judgment may nat be deduced from satutes and factsdone, but

it may be shown thet it is deduced from the whole body of legd
knowledge, induding statutes, facts and additiond legd sentences
likeimplicit legd common sense or asareult of the ressoning of
legd discovery.  Following, are such additiond legd sentences:
Rindples of lav tha unify datutory legd sentences common
senee about legd terms, espedidly hierarchicd rdations between
legd conogpts and the proposition of interpretation of datutesthat
are cregted by the reasoning of legd discovery

Reasoning of legal discovery is reasoning through which
judgmentsthemsaves or additiond legd sentences are discovered
or created.  Thisreasoningisrdated tologica deduction because
discovered legd santences are to be st so thet thejudgment can
be judtified as a condusion of logicd deduction on the one hand.
It isrdated to deduction because the discovery isto be performed
through a fddfication inference on the other.  Fasfication has
thelogica gructure of Modus Tdllens

(A B),- B = A
The reasoning of legd discovery, however, reguires something
more than deduction. To get hypathesis A in the schema above,
abductive or inductive ressoning is nesded.

Figure 1: Legal Reasoning Structure
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Ressoning of legd discovery of rulesis performed intwo d-
rections: (1) concretization® and (2) sysemdization®.  In concreti-
zation, lavyer must discover concrete meaning of terms of legdl text
to st concrete sertences which represant it, in order that the text is
goplied to solveaconareecase.  Legd interpretation or andlogy isa
reesoning of conaretization. I sydematization, it is important to
discover legd principle sentences, which will engble usto bring mere
collections of legdl sentencesinto asysem.

To condruct alegd expert system, the deductive sructure of
law mugt be daified to meke a deductive knowledge basg, where a
decision can be shown as acondusion of logicd deduction from the
knowledge It has long been dedred in legd dudies to daify the
deductive system of law and to systematize legd knowledge’. On
the bads of Logicd Juriorudence, we have sucoeeded in sydema
tizing the law of contracts as a logjicdl deductive system® and build-
ing a knowledge base on the United Nations Conventtion on Car+
tractsfor the Intemationd Sde of Goods (CISG), leaving the resson
ing of legal discovery to another time.

In order to systemdtize the law, Logicd Jurigorudence garts
from three couples of basic concepts of legd sertences fact s
tences and rule santences; dement sentences and compound s
tences and object sentences and meta santences. We andyze and
sysematizethelaw in terms of these three concepts

Herel would liketo explain about the last concepts i.e. oject
sentenceand meta- sertence. A legal abject sntence destribesthe
object itdf. Inthelegd domain, the oject isan “dbligetion”.  Le
od object sentences prescribe the obligations for a person. The s
tence Bernard must pay Anzai the price of $50,000" isalegd object
sntence. A legal meta- sentence prescribes legd sentences More
precisdly, it precribesthe vdidity of alegd sentence Anexample
of alegd meta sentenceis “A contract is conduded a the moment
when an acogptance of an offer becomes effedtive” (Artide 23,
CISG) o “The buyer may dedare the contract avoided, if the failure
by the Hler to parform any of his dbligations under the contract or
this Conventtion amounts to a fundamenta breech of contrat” (Arti-
de49(1) (a), CISG).

Law ultimatdy prescribes the obligation of persons. In other

3 Cf.Ref. 15)

4 Cf.Re.7)

5 Cf.Ref. 4)

5 Interesting books on law and legd ressoning modding have been pub-
lishecP>@9,  Our study develaped independently of them.  Our gpproech
is different from van Krdingen's gpproach, for example in thet it is nat a
conogptud or frame-based, but purdly logicd, epedadly in thet we andyze
and recondruct the law intensivdy in ‘legd satences, ‘their vdidity ad
‘logica deduction’.

" Wehavedready donethistoin acertain extert, i.e. ref.15)
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words, peopleés conduct is ultimatdy regulated by obligations given
themby lav. Whet legd obligations exist depend on the legd s+
tences thet describe the obligations, or more precisdy, on the vdlidity
of legd object sentences. The vdidity of legd dbject satences is
prestribed by legd meta: sentences In Logical Jurisprudence, the
exigence of A’s obligaion to do Z meanstha "A has an odligetion
todoZ” or“Itisobligatory for A todo Z” isvdid. Therdation of the
exigence of an abligation and the vdlidity of alegd object sentence
describing the obligation are shown in Figure 2.

Figure 2: The Existence of an Obligation and
the validity of the object legal sentence
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Itisto be noted that legd sentences desribing rights are not
legd object sentences, which describe obligations They do not
bdong to an ohject levd of legd language but ameta: levd.  Logi-
cd Jurigorudence takes the sentences, which describerights, asakind
of legd meta-rule sentence, which mekeit possible to st forth anew
legd object sentence

events ‘ legal object sentence H

3. Problem and its solution —an example of legal reasoning

This chapter destribes an example problem of adigoute rde-
vat to CISG, presants queries on the problem, ditation of the rde-
vant legd texts and introduceslegd solutionsto questions so thet the
gods of legd reasoning, which are to be solved dso by means of
LES, areidentified in advance

[Cases]

(D OnApil 1, aNew Yok meker of agriculturd machines, A
(Anza), dipetched aletter of aproposa to aHamburg branch
of a Jgpanese trading company B (Bemard).  The content of
the letter was
A HIsB ast of agriculturd machineswhich iscomposad of a
tractor and arake and the price of the tractor is $50000; A de
livers the agriculturd mechinery to B by May 10, B mud pay



theprice of the system of the agriculturdl mechineto A by May

20 and the agriculturd machinery will be cartied by an Ameri-

can freight vess.

The proposd reeched B's ldterbox on April 8. On April 9, B

mede atdephonecdl to A.

"The offer is accepted.” Then B said to A. “I would like to

withdraw my offer.”

On May 1, A findly handed the farming machine over to a

Japanese container ship & the port of New York.

On May 31, the machine was ddivered to the branch office in

Hamburg.

On dune5, B examined the mechine

On May 10 B paid the price of $50,000t0 A.

On Augugt 10, the machine proved to be operating out of order

because of afaulty connection gear.

(9 Bimmediady notifiedagpecifyingthenatureof theproblem.

(10) On September 1, B asked A to repar the problem within one
month.

(11) A did not remedy the lack of conformity by repair by October
1

(10) On October 10, B dedared the contract void.

(12) On December 10, A recovered damages and B redituted the

mechine ddivered by A.

(12) On December 20, A redtitutesthe price paid by B.

@
©)
@
©

©)
@)
©

Thefollowing questions are st as examples.

[Quegtion]
At each of the paintsin time bdow, wha arethe legd rdaion thet
exigsbaween A and B?
1: April 5th
2: April 15th
3: May 5th
4: Augudt 15th
5: September 15th
6: October 5th
7: November 15th
8: December 15th
damages by exercigng hisright to other remedies
Artide 46
(1) The buyer may require parformance by the sdller of his dbliga
tions unless the buyer has resorted to aremedy, which isinconggert
with this requirement.
(2) If the goods do nat conform with the contract, the buyer may
require ddivery of subgtitute goods only if the lack of conformity
conditutes afundamenta breech of contract and a request for subdti-

4
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9: December 25th

The folowing CISG atides goply:
Artice15
(1) Anoffer becomes effective when it reeches the dfferee
(2) An dffer, eveniif it isirrevocadle, may be withdrawn if the with-
drawd reechesthe offeree before or a the sametime asthe offer.
Artide 16
(1) Until acontract isconduded an offer may be revoked if therevo-
cation reeches the offeree before he has digpatched an acoeptance.
Articde18
(2) An acogptance of an offer becomes effective a the moment the
indication of assent reechesthe offeror. ... .
Artide23
A contract is conduded a the moment an acogptance of an offer
becomes effective in accordance with the provisons of this Converr
tion.
Artide 31
If the sdller is not bound to ddiver the goods a any other particular
place, hisobligation to ddiver condgs
(@ If the contract of sdleinvalves carfiage of the goods - in handing
the goods over to thefirgt carrier for transmisson to the buyer;
Artide 38
(1) The buyer mugt examine the goods, or cause them to be exam-
ined; within asshort aperiod asispracticablein thedrcumstances
Artide 39
() The buyer losss the right to rdy on alack of conformity of the
goodsif hedoes nat give natice to the sHler goedifying the nature of
the lack of conformity within a reesonable time after he has discov-
ered it or ought to have discovered it.
Artide45
(D) If the dler failsto perform any of his obligations under the cor+
tract or this Convention, the buyer may:

(8 exerdsetherights provided in aticles 46 to 52;

(b) daim dameges asprovided in atides 74 to 77.
(2) Thebuyer isnot deprived of any right he may haveto daim

tute goods is mede dther in conjunction with natice given under
artide 39 or within areasonable time theregfter.

(3 If thegoods do nat conform to the contract, the buyer may require
the Hler to remedy the lack of conformity by repair, unless this is
unreasonable having regard to dl the drcumgtances. A reguest for
repeir must be mede ether in conjunction with natice given under
article 39 or within areasonable time theregfter.

Artide47



() The buyer may fix an additiond period of ressonddle length for
performance by the sdller of hisabligations.

Artide49

(1) The buyer may declare the contract avoided:

(@ if thefalureby the Hler to perform any of his dbligations u+-
der the contract or this Convention amountsto afundamentd breech
of contract; or

(b) in cas= of non-adivery; if the sHler does not ddliver the goods
within the additiond period of time fixed by thebuyer in accordance
with paragrgph (1) of atide 47 or dedares that he will nat ddiver
within the period so fixed.

[Solution]

1) OnAgpil 5th, thereisno legd rdation beween the Hler A and
the buyer B.

2) On April 15th, A hasaduty to ddiver the farming mechineto B
by May 10 and B hes aduty to pay the price $50,000 to A by May
20th, while B hasright to require A to ddiver thegoodsto B and A
hasthe right to require B to pay the priceto A by May 10th.
3) On May 5th, B has aduty to pay the price $50,000 to A by 20
May, while A hasright to require B to pay thepriceto A by 10 May.
4) On Augugt 15th, A has aduty to recover the damage, while B has
right to daim from A the damege and B hes right to require A to
repair the machine
5) On Sgptember 15th, A has a duty to recover the damage and a
duty to repar the maching while B has right to daim from A the
damege and B hastheright to require A to repair the mechine which
isredricted to exerdse.
6) On October 5th, A hesaduty to recover the damage and aduty to
repair the maching whileB hesright to daim from A thedamege, B
has right to require A to repair the machine and B has aright to d>
clare the contract avoided.
7) On November 15th, A hasthe duty to recover the damage and the
duty to redtitute the price paid by B, and B hasthe duty to regtitute the
mechine ddivered by A, while B hestheright to daim damegefrom
A and theright to reguire A to redtitute the price, and A hastheright
to require B to redtitute the machine.
8) On Decamber 15th, A hasthe duty to redtitute the price paid by B,
while B hastheright to require A to regtitute the price.
9) On Decamber 25th, thereisno legd rdaion between A and B on
the contract.

The changes of legd rdaionships according to the time pro-
gressof theevent in case 8f aeshownin Figure3.  Theabovesolu-
tions correpond to obligation and right. In this chart, the exigtence of
legd rdations is indicated by the rectangle zones of the vdlidity of
legd sentences, which destribe obligations and rights in the figure
The legd knowledge which enabling deduction of the above solu-
tions, or in ather words, enabling the formation of rectangle zones of
legd rdaionsinthe Figure 3isto belearned by studernts.
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4. Legal Expert Sysem LESS

We have devdoped severd legd expart sydems They arelegd ree
oning sysems on the contract law, epedidly on the CISG.  They
have knomedge beses of the CISG, which are made on the beds of
Logicd Jurigorudence. The main parts of the devdoped systems
perform reasoning of legd judtification.  Our firgt Legd Expert Sys
tem was LES4. LESA sydem is a sysgem to support knowmledge
base condruction, which has a knowledge editor to devdaop the
knowledge base more eesly and efficiently aswel asand adebugger
to check the correctness of the knowledge base  LESS sygtem is
mede 0 that auser can useit to know the results of the gpplication of
the law to conarele cases and their reasoning through a WWW
browser viathe Intenet.  Any user can usethe sysem insofer ashis
computer has a browvsr and is connected to a LAN or Intemnet.
LESA and LESS can be used being connected with eech other.
The LESG sygemis composed of an HTTP sarve, Inference
gaeway (CGl program), sarvers with inference engines and main
mechine interface (Figure 6).  The inference engine is a
metarinterpreter written in Prolog to perform CPF (Compound
Predicate Formula, which is the knowledge representation languege
for LES inverted by us) diredly. A CPF rule file, a god file and
board numbers of socket aregiveninit a the beginning and it is per-
manently dationed efter sating.  The metarinterpreter is caled for
requirements from the process on network through socket commu-
nication and it can reumn theresuits of theinference. Theinference
engine is sparded from the CGl program (gateway) and the in-
ter-face is composed of sodket communication, so that the independ-
ence of the programs is promoated. The program source is written in
SCSusprolog, so that it isvaid independently on spedd plaforms
| would liketo introduce you to thislegd expert system, showing
peges of the sysgem and explandions of the pages Thesystem hasa
Jpanese vardon as wdl as an English vason.  Figure 7 is the
Homepage of Hgime Y oshino Online From here, we can access
to thehome page of “Legd Expat Sysem Prget” (Figure8). By
choosing “Legd Expat Sysem”, the LES'S menu is open (Figure
9) Here we can choose the law to be goplied, theories on the law,
which are depending on authors and aso choose the conauliting case
In the Figure we have Hected the CISG with Y oshind s theory and
Cae 8. We may preview the chosn case, modify it or cregte a
newcae  Figurel0 showsan outline of the chaosen Case 8f, which
was destribed above in thispaper.  Inthe LES'5 meny, if we dick
‘Do Inference, we are given the'inference page (Figure 11), where
we may sdect the “god lig” goproach or the “Legd Fgure of the
Cas2' gpproach to let the sysem perform theinference.
If one Hectsthe “god lid” gpproach, then Figure 12 istumed
out, where aligt of gods which should be solved by the system, is

826)



shown. In FHgure 12, the gods to be solved are the vdidity of the
legd sentences & each time given in quary.  If we choose here
“is vdid 04 15", which meanswhat kind of legd sentenceisvdid
on April 15, for example, then the system performs the inference to
find what kind of legd sentences are proven asvdid a thetime point
in order to confirm the date of legd rdationships at the time paint.
Figure 13 shows that the sntence “It is obligatory for Anzal thet
Anza ddiversBernard goods ‘ agriculturd mechinery isvdid a time
Aril 15’ and this is because the sentence “It is obligatory for Anzal
thet Anzal ddlivers Bernard goods ‘agriculturd mechinery hes be-
comevdid a thetime of April 9 and it isnot proved that the sentence
hasbeenterminated inthemeantime.  Thisisareaut of the gpplica:
tion of Rule number O, which represents fundamentd metarule
(mrd). If one dicks “<0Q >"of the “[APPLIED RULE] <G>" in
Fgure 13, then the window changes to Figure 14, which showsthe
rde0itsdf’. Thefirst sentence under “BECAUSE’ of the Figure
13istheproved requirement of therule O of Figure 14.  If onedidks
in this way each of the proved reguirements (which are digolayed
bdow the “BECAUSE"), one can further falow the besis for the
proof of the requirement.  For example, aswe have dicked the firg
proved legd requirement, which is directly bdow the “ BECAUSE’
in Fgure 13, Figure 15 has come out.  As we have dicked the
proved reguirement of Fgure 15, Figure 16 hescome out.  FHgure
16isthe resit of the gpplication of the rule 011, which isametarule
regulating the rdlation batween vdidity of an dement santence of a
contract as acomplex sentence and the vdidity of the contract itsdlf
(Figure17). If onedicksthefird requirement of Hgure 16, which
represents thet a contract between A an B became valid on April 9,
then Figure 18 comes on.  The figure shows thet the contract be-
comesvdid on April 9, because it is conduded on April 9. Itisthe
result of the gpplication of therule 3AA1B regulaing ‘ become vid
of a contract in connection with the formation (condudon) of the
contact (Figure 19).  If one asks why the contract is conduded on
April 9 dicking the rd evant sertence in the Figure 18, which isthe
proved requirement of the rule 3AA1B, then Figure 20 comes on.
Fgure 20 shows thet the contract is conduded on April 9, because
A’sdffer of the contract become effective on April 8 and B s acogp-
tance of the offer becomes effective on April 9, which isthe result of
the goplication of the rule 2al (Figure 21).  If one didk the proved
fird requirement of therule “ Anza’ s offer to Bemard becomes effec-
tivea time April 8', whichis shown directly under “BECAUSE” of
the Figure 20, then Figure 22 comes on, which shows “Anza’ s offer
becomes effective on April 8 because it reaches offeree Bemard on
April 8. If onedickshere “<fact c7a2>, then Figure 23 comes on,
which shows the rdevant fact sentence, which proves the above re-
quirement.  Inthisway one can look for the besis of legdl reasoning
according to the logicd gructure of legd knowledge up to the find

® The*Vdidity" button of esch pageisdesigned to show thebesisfor proving
thevdidity of the goplied ruleto the case, which istill under congtruction.
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corregponding facts.  If one would like to look for the reeson why
“Bermard s acceptance with minor modification becomes effective at
time April 9" in Fgure 20, then one should dick the rdevant proved
requirement inthe Figure sotha Figure22 comeson.  Theprocess
to explain thereasonisidentica to the process above.

If wechooe the“Legd Fgureof the Casg” goproachin Higure
11, then the sysem will digdlay a chrondlogicd figure of the legd
relationships between the parties, which are represerted as the vdid-
ity of the legd sentences thet desribe the legd right and duty rda
tionships between parties (Figure 25a; Figure 25b and Figure 25¢).
If we dick any sentence in chronolagicd figures which represents
onelegd rdationship, then the sysem shows the basis for the proof
thet thesentenceisvdid.  For example in Figure 223, if wedick the
legdl sentence “ It is obligatory for Anzai thet Anza ddivers Bernard
goods “agriculturd machinery’, then Figure 26 digilays the begin-
ning paint and ending point of the vaidity of the legdl sentence®.
This figure shows that the sertence “It is dbligetory for Anzal thet
Anza ddivers Bermard goods ‘agricultural mechinery' ™ becomes
vdid a thetime point April 9 and it isterminated at thetime May 1.
Ore can look for the reason why the sentence becomes vdid or is
terminated by dicking the Begin date“4/5" or End deate“5/1”.  For
example, if we dick the former, then Figure 27 comes on, which is
thesameasHgure 16.  The further explanation process of the bedis
of the proof isto be performedinthe sameway asabove described™.

5.Useof LES5in legal education

Law sudents should learn how to reason legally, as above men+
tioned. The generd dructure of legd reasoning to get alegd dea-
gon as an goplication of law to a given concrete case is shown in
Fgure 1 dove  Students should learn ressoning of legd jusifica
tion aswdl asressoning of legd discovery.  How istheLegd Exert
Sysem LESS useful for sudents to learn these two types of legd
reasoning? That isto be discussed here

Itisto be noted & firg that Legd Expert Sysdem LESS can pa-
form reasoning of legd judification precisdy as far as the rdevart
legd knowledge for the given caseisinddled in the sysem in a-
vance The god of legd reasoning in the fidd of the subdantive
law isto decidethe Sate of legd rdaionships namdy to decidewheat
kind of duties or rights exigt for the parties a acertain time point of a
given caee It is an important task for a lawyer, epedidly for a
judge to infer the ate of legd rdationships, which come out as a
result of gpplication of the rdevant lavsto concrete cases and jutify
his judgment as a reasonable condusion basad on correct inference
Thisis egpecidly thecasein dvil law countries.

1 Thisfigure correspondsto rule <G> which is referred to above.

% Herewehaveto confessthet thischronological figureof therdationshipis
not automaticaly produced yet, but it istheoreticdly possbleto mekean
automatic sysem, which diplaysthat kind of figure, if wearenat concerned
about itsbeauty or effidency.



Law sudentsshould leam to infer the legd date of legdl rda
tionships as areauit of the gpplication of the rd evant lawsto concrete
casss and to show or write the judtification reason of his judgment.
The present legd ressoning system LESS, which infers the sate of
legd rdlationshipsas deductive conduson from law and the fects of
acaeand shows dearly the deduction process is, therefore, auseful
tool for the sudentsto learn thislegdl reasoning of judification. .

The presant system has the capatility to show the legd knowl-
edge in its detalls on the one hand and systemiicaly on the other
hand, espedidly in terms of reaionships between the legd require-
mentsand legd effectsin eech legd rule, and in terms of rdationship
between legd rules induding metalevels of rules  The sytem is
theefore, ussful for lav gudents to know or undergand legd
knowledge in its ddtals and the sysemadic Sructure of the knowi-
edge  (The sysem would be ussful dso for law professors to ana
lyze legd knowledge in their favored fidds and to deveop their ind-
vidud sydematizaion of knowledge) For two years we have
expaimentdly used the LESS in two dasses & Maiji Gakuin Uni-
vergty Feculty of Law and Keo Universty Faculty of Law for Su-
dentsto learn the knowledge of contract law and to exercise reeson+
ing of legd judification in the fidd.  We have found thet LESS is
useful for sudents egpedidly to undersand the sructure of law and
the legd judification process. As the sydem is available through
Internet, it will be auseful tool aso for legd digancelearning.

Itisdso to be noted thet LESS cannat perform any reesoning of
legd discovary by itsdf.  The reasoning of legd discovary is very
important for legd praxis Legd reesoning of discovery is pa-
formed to get the dedSon itsdf asahypotheticd at fird and tofind o
cregte additiond legd knowledge (rules), which intermediate be-
tween satutory rules and confirmed facts”. The systematization and
redization of reasoning of legd discovery on acomputer plaformis
difficult task for Al dudies  No ressoning system of legd discovery
has been devel oped yet such that might be useful for legd training.

The LES5 cannot directly ded with ressoning of legd discovery.
But the system could hdp gudentsindirectly to learn thereasoning of
discovary.  Itisto be noted that the system can show the reasoning
process of legd judtification very precisdy and the gpplied knowl-
edge in detdls By means of the sysem, dudants can identify
where and what kind legd knowledge was discovered or cregted to
intermediate between knowledge or between knowledge and factsin
order that the presant jusification came®.  Sudents could then

2 The reasoning of discovery of thefactsis hereignored.

3 Sudents must leam to disoover conaretized sentences from a legd text
toward a concrete case on the one hand and they mugt leam to discover legd
prindples which sygematize legdl rules onthe ather hend.  In order to find
these additiond sentences, dudants mugt leam the logicd sructure of this
judification processprecisdy.  Only if gudentsknow thisjustification process
wal, they can conodve what kind of sentences (legd knowledge) are st or to
be st here newly.
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check the gppropriateness of the added knowledge They could
replace the knowledge with other knowledge dreedy crested by
lavyersand let the sysem infer to check the resuilt of the goplication
of the knowledge.  Or, they may create new knowledge for them-
sHves At the moment, these are our expectations of the use of
LES5for legd education.

We need, of course, to have alegd reasoning sysem which can
peform ressoning of legd discovery. We are now andyzing this
type of legd ressoning intendvedy.  The congruction of alegd ex-
pat sysem for legd discovery and its use for legd education is our
near futuretask.
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studies and thoughts. Most parts belong to
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the future society as well. He may confess his personal
feeling for the life a little. The site is still under
constructing step by step and it will take much time
until it is completed. Yoshino begs you for your warm
understanding and observing.

Hajime Yoshino’s current main study subjects are
“Logical Jurisprudence” and Artificial Intelligence in
Law, which are closely related with each other. He

developed a new theory of law in which the
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Figure 10
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Oine of '"CASE_8f

CASE 8T
1. On April 1, a New York manufacturer of agricultural
machines, A {Anzai),

dispatched to the Hamburg branch of a Japanese trading
company, B (Bernard),

a letter containing the following proposal: A will sell B a
set of

agricultural machines comprised of a tractor and a ralke;
the price of the

tractor is 350,000; A will deliver the machinery to B by
May 10; B must pay

A the price of the machinery by May 20; the machinery
will be transported by

an American frieght vessel.

2. The proposal reached B's letter box on April 8.

[

Figure 11
Setaq::. port—&502

Inference

Law : CISG(Yoshino's Theory)
Case : CASE_S8f

Knowledge
[RULE FILE :  yoshino-setsu_e.rul
|FACT FILE : yoshino-setsu_8f_e.fct
[GOAL FILE :| yoshino-setsu.goa

|Legal figure of CASE-Sf
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SELECT a Goal([localhost|6502])
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s valid 04 15
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is_valid_08_15 ;
is_valid_09_15 1
is_valid_10_05 ]
is_valid_11_15 &

= ONE Solution - ALL Solutions

Figure 13

BASIS

[APPLIED RULE]< 0 =
['It is obligatory for Anzai that Anzai delivers Bernard
goods "agricultural machmery"” at time 1" 1s valid at time
1998 04 15.]
BECAUSE
[Tt 1s obligatory for Anzai that Anzai delivers Bernard
goods "agricultural machinery"” at time I" becomes
valid at time 1998 04 09.]< 32 >

NOT & has succeeded.
18 terminated2 AND time after AND time before
has failed
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Figure 14

RUILE(D)
A osentence E s valid at time G5 1f E becomes valid at time J before
G oand 1t 18 not the case that E 18 terminated after J and before G []

LOGICAL STRICTURE of the RULE(D)
" E" 1z valid at time G

IE
€
" E" becomes valid at tune before G
AN
OT(
¢
_ E 13 terminated? at the time B
AT
<
after T
AN
before G

Figure 15

# Select Goal #1 - Netscape

[APPLIED RULE]< 32 >
["It 15 obligatory for Anzai that Anzai delivers Bernard goods

"agricultural machinery” at time I" becomes valid at time

1998 04 09. ]

BECAUSE
["It 1s obligated for Anzai that Anzai delivers Bernard goods
"agricultural machinery" at time [" becomes valid at time
1998 04 09.]<011 >

& DocumentDoe
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Figure 16

B e e =1z
BASIS

[APPLIED RULE]< 011 =
["It 15 obligated for Anzai that Anzai delivers Bernard
goods "agricultural machinery” at time H" becomes
valid at time 1998 04 09|
BECAUSE
[" the contract by [ Anzai. Bernard]"” becomes valid at
time 1998 04 09. < 3AAIB >

[Tt is obligcated for Anzai that Anzai delivers Bernard
ooods "agricultural machinerv” at time H is an

element sentence of the contract by [ Anzai.Bernard]
at time 1998 04 09 == 0112 =

Figure 17

iy Guiect Fule # - Helocaps

RULE(011)

A zsentence E becomes valid at ime GG, if a contract as a
complex sentence becomes valid at time G and E 1s an
clement sentence of the contract at time G. []

LOGICAL STRUCTURE of the RULE({011)

" E" becomes valid at time (5.

¥
(
" the contract by F" becomes valid at ime (.
AND
_E 18 an clement sentence of the contract by F at ime
LE
)
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Figure 18

3 Select Goal #1 - Netscape

[APPLIED RULE]< 3AAIB >
[" the contract by [Anzai,Bernard]" becomes valid at time
1998 04 09. ]
BECAUSE
NOT contam has succeeded.
contam has failed
[" the contract by [Anzai,Bemnard]" 1s concluded at time
1998 04 09.]<2al >

ﬂ g % 4

Figure 19

5 Fulwcy Mubs &1 — Hadscps
FEUTLE(GAALID)

A contract by E concerning H becommes valid at time I it the
contract by E concerning H 15 concluded at ome 1. and it 1=
not the casc that the contract is invalid for O at time T .and
the contract entails the bemming me and the beoning tme
has come at [ or the contract entails a conditiong of the
walidity and the condition is sutisfied at tine T or T is T.

[CISCE14 . CISCRLS ]

LOGICATL STRLUCTURE of the RUTLLE(ZAALB)
" the contract by E"” becomes wvalid at time 1.

IF
Ll

c
" the contract by  E™ i3 concluded at ime 1T,

AT

C
MNOT(

b e
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Figure 20

# Select Goal #1 - Netscape l_l_l_

BASI

[APPLIED RULE]< 2al >
[" the contract by [Anzai,Bernard]" 1s concluded at time
1998 04 09. ]
BECAUSE
["Anzai s offer to Bernard"” becomes effective at time
1998 04 08 ]< 2aaa >

["Bemmards acceptance with mmor modification " becomes
effective at time 1998 04 09 < 2alb >

ﬂ g %ﬁ%

Figure 21

RUT.E{2al)

A contract by F and G concerning J is concluded at time K
if Fa offer to G the content of which is P becomes effective

at time Al and and acceptance with nunor modidification the
content of which is H becomes effectwve at time . after Al.

[l

LOGICAT STRIUTCTLIRE of the RUTLE({2al)

" the contract by [F.G]" is concluded at time .

IF
(
" F s offer to  G" becomes cffecctive at time Al
AND
" Gs acceptance with minor modification " becomes
elffective at time after Al
)
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Figure 22

BASIS

[APPLIED RULE]< 2aaa >
["Anzai s offer to Bernard" becomes effective at time
1998 04 08 ]
BECAUSE
[Anzai s offer to Bernard |< 2aaaa >

[ offeree offeree(Bemard) |< 2AAAB2 =

[Anzai s offer to Bernard reaches offeree Bernard a:l:
time 1998 04 08 |= factc7a 2 =
NOT & has succeeded.

become effective AND time before has failed

7 Select Fact #1 — Netscape

s

FACT(c'?a 2)

Anzai_s offer to Bernard reaches offeree Bernard

at time 1998 04 08

INCIDENT(c7a_2)
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Figure 24

[APPLIED RULE]= 2alb =
["Bernards acceptance with minor modification " becomes
effective at time 1998 04 09 |
BECAIUSE
[ Bernards acceptance with minor modification |< 2alba >

[Bernards acceptance with minor modification reaches offeror
at time 1998 04 09 |< 2aaab acceptance wmm >

NOT become effective has succeeded.
become effective has failed

NOT become null has succeeded.
become_null has failed

Figure 25a
-~ CASE 8-f (According to Yoshino's Theory)
| Seller A(Anzai) | Buryer B(Rernard)
4/5
4/8
4/9 { A Contract Becomes Effective.
A is B may
415 obligated require A g o
:‘;:i‘::??; lﬂ_dﬂili[ to deliver Obl-!g!ed.
the to B by by May price to A
price by May 10 [10 e
51 Niav 20 Delivery of the 20
Goods
Payiment Payinent
520 of the of the
Price Frice
5/31
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Figure 25b
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Figure 26

It is obligatory for Anzai that Anzai
delivers Bernard the goods by May 10th.

Begin date End date

- ————————— -

Figure 27

[APPLIED RULE]= 011 >
[ "It is obligated for Anzai that Anzai delivers Bernard
goods "agricultural machinery” at time IH" becomes
valid at time 1998 04 09. ]

BECAUSE

[" the contract by [Anzai Bernard]" becomes valid at
time 1998 04_09. ]< 3AAIB =

t 1s obligated for Anzai that Anzai delivers Bernard
goods "agricultural_machinery” at time _H is an
element sentence of the contract by [ Anzai. Bernard | at

time 1998 ﬂ-’-l 09 ]<0112 =
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