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Abstract

Legal reasoning is one application of large-scale knowl-
edge information processing, where artificial intelligence,
natural language processing, databases and other tech-
nologies are integrated, From the database point of view,
legal reasoning requires access to vast data and knowl-
edge sources such as written law and unwritten law, Be-
cause it is difficult for a person to deal with such amounts
of legal data and knowledge, it is hoped that databases
can support powerfully legal reasoning. So legal reason-
ing is the target for next generation databases.

In order to investigate whether or not the deduc-
tive object oriented database (DOOD) language/system
Quizxore is effective in legal reasoning, we are both writ-
ing the Vienna Sales Convention (whose formal name is
the [nited Nations Convention on Confracts for the In-
ternational Sale of Goods (CISG)) in CherxoTe and con-
structing the legal database on Quryore.

In this paper, we show that Quzxore is suitable for
representing legal data and knowledge.

1 Introduction

Legal reasoning is one application of large-scale knowl-
edge information processing where artificial intelligence,
natural language processing, databases and other tech-
nologies are expected to be integrated. From the
database point of view, legal reasoning requires access
to vast data and knowledge sources such as written law
yfor example, constitution, decrees, orders, ordinances,
regulations and so on) and unwritten law (for example,
customary law, case law, theories, social norms, indus-
trial policies and so on). In particular, we have a great
many precedents. Because it is difficult for & person to
deal with such amounts of legal data and Imowkedge, it
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is hoped that databases can manage them powerfully for
legal reasoning. Although there are many legal databases
where laws and precedents are stored in the form of nat-
ural language, it is said that they are not so useful and
even that it is possible for a-person to find correct legal
data and knowledge in written and unwritten law faster
than the databases.

In the FGCS (Fifth Generation Computer System)
project, we have designed and developed Qurxore,
a deductive object-oriented database [DOOD) lan-
guage/system [4, 6, 7, 8, 8], From a logic programming
point of view, it is also thought of as an extended con-
straint logic programming language based on subsump-
tion constraints. In addition, its queries and answers are
extended to be able to deal with hypothetical reasoning
and restricted abduction [2, 10]. As a result of these
many features, Qurrore as a knowledge representation
language plays an important role in knowledge informa-
tion processing requiring a high capability of representa-
tion and query processing such as legal reasoning, genetic
informaticn processing and natural language understand-
ing [3, 5, 8).

At present, we are constructing a legal database nsing
the Vienna Sales Conveniion (whose formal name is the
United Nations Convention on Condracts for the Inter-
national Sale of Goods (CISG)) and using it to investi-
gate how to represent legal knowledge, and how effective
QurxoTe is in legal reasoning. In this paper, we intro-
duce a methed of representing legal data and knowledge
included in CISG.

Section 2 briefly introduces CISG and gives that part
of CISG explained in this paper. Section 3 introduces a
method of representing legal data and knowledge based
on CISG. Section 4 summarizes our future works.
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2 CISG Part II. FORMATION OF
THE CONTRACT

CI5G i the acronym for the United Nations Conwven-
tion on Conidracts for the Internotions! Sale of Goods,
which has 101 articles and is alse known as the Vienna
Sales Convention. Domestic trade follows demestic law,
while international trade obsérves this convention. Tt was
adopted at a conference for diplomats in Vienna on April
11, 1980, and took effect on January 1, 1989,

We are constructing a legal database using Part II.
FORMATION OF THE CONTRACT, which is the core
of CISG. In this paper, we show the part of CISG Pard
II. that is necessary to conclude a contract and gives
rights to the parties concerned in & contract during the
negotiations for concluding the contract.

Tn Section.2.1, we briefly explain a simplified legal
madel of the articles which. are part of CTSG Part IT
as shown in Appendix A. In Section 2.2, we list commen
questions about CISGE Part I

2.1 A Simplified Legal Model of the
Articles

The following briefly explains a simplified legal model of
the articles in Appendix A.

To u::nnc]ude a contract, tweo pa.rues are necessary. One
party makes an’ offer to the other party. -
reaches the offeree, it becomes effective. The offeres may
make a counteroffer to the effective offer or give an ac-
ceplance of the effective offer to the other party. If the
acceplance reaches the addressee, it becomes effective and
a contract is concluded.

Figure 1 shows the situation of cnnclud:ng a contract.
The words shown in figure 1 form the constituent activ-
ities in CUSEY Part {1

/ effective off
¢ffective offer reached
counteroffer

effective acceptance

\M._@___

Figure 1: A Simplified Legal Model of the Articles

If the offer .
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During a negotiation for concluding a contract, the
parties concerned in the contract have the following

rights:
e A party may withdraw his offer or his acceplance
{Figure 2).

e A party may revoke his gffective offer (Figure 3).

T offer
: acceptance) - ( a;:gépm:?‘
reached
,f withdrawal

Figure 2: A right to withdraw an offer or an accepfance

'?acctptanoe
reached

offer 4—-“‘“‘&"

&‘>< *’f withdrawal

Figure 3: A right to revole an effective offer

2.2 Common Questions about CISG
Part II.

These are common questions about CFSGE Part 1T,

s “Does a proposal constitute an offer™

* “Does an indication of intention to an effer consti-
tute a counteroffer?”

¢ “Does an offer become gffective?

¢ “Diopes an indication of intention to an offer consti-
tute an accepiance?

¢ “Does an acceptance become effective”
¢ "Is a contract concluded?™

s “May an offer be withdrawn?

o "May an effective offer be revolked?”

#» “May an acceplance be withdrawn?”

It is important that we can ask databases the above
questions easily.



3 CISG Part II. in Quirore

3.1 Objects and Modules in CISG Part
I

An article nsually constitutes a legal concept when an
incident meets some conditions imposed by the article.
30 at first we consider incidents in the real world and
defined legal concepts in C7T5G Part IT.

The following are incidents in the real world, defined
legal concepts, and the articles that constitute the legal
concepts in Appendix A.

1) Incidents in the real world.

s a party concerned in a contract (for example, Toam)

& the other party concerned in the contract
{for example, Joe)

» a proposal (for example, Tom's proposal to Joe)

¢ some indications of intention of the one party during
a negotiation for concluding the contract (for exam-
ple, the mumber of Tom's indications is V)

« some indications of intention of the other party dur-
ing the negotiation (for example, the number of Joe's
indications is M)

2) Legal concepts and the articles which constitute them

« an offer{ Article 14(1))

# a counteraffer for the offer, a counteralfer for
the counteroffer for the offer, - - .(Article 19{1})

» an offer may be withdrawn(Article 15(2))

an effective offer( Article 15(1))

an effective offer may be revoked|Article 16{1))
an acceptance| Article 18(1))

» an acceptance may be withdrawn(Article 22)

» an effective acceptance| Article 18(2))

a concluded contract{ Article 23)

an offer reaches, a counteroffer reaches, -+,
an acceptance reaches, - [ Article 24)

The legal concepts in 2) can be divided into three
ones related to effectiveness, which need some informa-
tion about time, others related to rights, and the others,
Chireerre has object ferms which represent abjects ar con-
cepts and modules which classify data, knowledge or con-
cepts. In order to represent the articles in Appendix A
in QuzxoTs, we consider 4 modules: module fact, def,
effect def and capable added 1), We also consider object
terma that represent the above incidenfs and the above
legal concepts.
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The 4 modules and the object terms are as follows:

(1) module fact:
Module fact has ebject terms that represent an inci-
dent in the real world,

» tom (Ie is a party concerned in the contract)

# joe (He is a party concerned in the contract)

» proposal|sfferor=tom, offeree=joe|

» indication[doer=7foe, addressee=tom, erder=1],

"y
indication|doer=joe, addressee=tom, order=N] 1
+ indication[doer=tom, addressee=joe, order=1],

]
indication|doer=tom, addressee=jos, order=M] *

module def:
Module def has object terms thal represent a legal
concept except effective ones.

(2)

s offer|offeror=joe, af feree=tom, erder=1],

af}'cr[aﬂeror=joe1 offeree=tom, order=N] ?
offerlafferar=tam, offeree=joe, order=0],

ﬂfJ:-er[uffemr=tm,oﬁerce:joc,nrdcr:.ﬂ-!‘] s

« acceptance[accepter=joe, offeror=tom, order=N]

¢ contract[accepler=joe, o ff eror=tom, order=N)

¢ reaches[doer=joe, addressee=lom, order=1],
reaches|doer=joe, addressee=tom, order=N|,
reaches|doer=tlom, addressee=joe, order=0,

reaches(doer=lom, addressee=joe, order= M|

(3) module effect_def:

Module e ffect_def has olject ferms that represent a
legal effective concept.
+ offer[offeror=joe, afferee=tom, arder=1],

nf;'er[nj'fernr:jac,o_f_fcr-:c:!.m order=N|

Yindication|doer = joe, addressee=tom, order=i]
represents Joe's iwdication of intention to Tom.
indication[dosr=joe, nddressee=tom, order=i 4 1|
represents the next indication to
indication[doer=joe, addressee=tom, order=i](1 < i < )

*imdication|doer=tom, addressee=joe, order=j|(1 < j = M)
ropresents Tom's indication of intention to Joe, They are also in
arder of time.

*affer|offeror=joe, of feree=tom, order=i] represents 2 coun-
teroffer (1 <4 < N}

Soffer|offeror=tom, offeree=joe, order=F} represents a coun-
teroffer (1 < j = M}, :



» offerlafferor=tom,offeree=joe, order=0,

"ty
affer|offeror=tom, offerce=joe, order=M]
+ acceptance[accepter=joe, of feror=lom, arder=N|

(4) module capable:
Module capable has object terms that represent rights

which the parties concerned in a contract have,

o withdrawing offer[offerer=joe,
afferee=tom, order=K)

. 'revokt'ng.ef_fe-:ﬁue.ﬁ_ffer{afferor=iam,
offeree=joe, arder=L]

s withdrawing_acceptance[accepter=joe,
afferor=tom, order=N|

When we examine the relations between the above ob-

gect derms and the articles in Appendix A, we netice

that cach article defines a correspondence between ob-
jects (Figure 4, Figure 5, and Figure ).

fact: def:
/m Ar 181 @r{ﬁﬁﬂn,
offeree=joe] _\Q’ . orderd)]
A— . Mreachesdosr=iom,
(irdicationfdoer=joe, addressee=joe
addressee=lom, T~ 191 order=0)] '
ﬂr{;ﬂ';if Hﬂfﬂr{ﬁfﬂfﬂﬁjﬂf,
qferes:mm,
indicafion[doer=joe, , order=1]
S Ar 1K)
. maﬁ““‘*-wﬁaﬁﬂnf&fﬂtﬂﬂpﬂmjﬂe. ;
arder=N] offeror=tom i

fom arder=NJ
N4

Figure 4: Moedule fact and module def

def o ffer(offeror=joe, o fferee=tom, erder=K| rep-
resents that Joe's Ath indication of intention to Tom,
which exists in the real world, constitutes an offer ac-
cording to CISG. In the same way,
e ffect_defofferjofferor=joe, o fferee=tom, order=K]
def:ireaches|doer=joe, addressee=lom, order=K|
def:acceplonce|accepter=joe, o fferor=tom, order=K]
def::confractlaccepter=joe, offeror=tom, order=K)|
represent that Joe's Kth indieation of intention in the
real world constitutes
an effective offer
a reached indication
an acceptance
a concluded contract
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def: effect
W
offeree=joe, _
order=0) | acsm :Wg:::;;;"
Mﬂi‘hﬂ’fmdﬂﬂ;:::-:j&e ] ‘_'__,..-"'I ke
order=0]
acceptanceaccepter=jae,
afferar=tom, -
order=N} ar 1z acceplancefaccepler=joe,
mﬂfhﬂ{ﬁr:jm,m fj// offeror=tom,
e . order=N,
order=N{ I
contractfaccepter=joe, Ar. 73

offerar=lom,
u‘ﬂ/

Figure 5: Module def and module e ffect_daf

indication|doer=;joe, fdg;z:ﬁ
m=mm' Wdl?f:ﬂf”
indicationfdoer=joe, Mmfm::;ﬂm
addresseesion, order=H) '
order] reachesfdoer=joe, I
] addresree=ton,
apable /@/
withdrawing_afferfofferor=joe,
afferee=tom,
arder=M]

Figure §: Module capable and other modules

respectively according to CISG.

capable: withdrowing offer[offeror=joe, of feree=
tom, order=K| represents that Joe's Kth offer may be
withdrawn accerding to CISG. In the same way,

capable:revoking e f fective_o fferlofferer=joe,
offeree=tom, order=K)

capable:withdraowing_acceplance[accepler=joe,
afferor=tom, erder=K)

represent that

Joe's Kth effective offer may be revoked
Joe's K'th accepiance may be withdrawn

respectively according to CTSG,



3.2 The Common Questions in OWIYOTE

The common questions introduced in Section 2.2 are rep-
resented in QuzxoTe as follows:

s "Does a propasal constitute an affer?”
7- def:o ffer|offeror=tom, of feree=joe, order=(].

+ “Does an indication of Intention to an offer conati-
tute a (counter-) offer?”
- defofferjofferor=A, offeree=B, order=K).
{(A, B)={tom, joe}or(joe, tom),1 < K < N, M)

s “Does an offer become gffective?
T- effect_defoffer|offerar=4,
offeree=B, order=K)].
((A, B)=(tem, joe)or(joe, tom),0 < K < N, M)

¢ “Does an indication of intention to an offer consti-
tute an acceptancs?”
7- def:acceptance|accepter=joe,
offeror=Llom, order=N,

s “Does an acceplonce become effective?
- effect_def :acceptance|accepter=joe,
offeror=tom, order=N).

s “ls a contract concluded ™
- def:contract[accepter=7oe,
offeror=tom,order=N]

& “Way an offer be withdrawn?"
- capablewithdrawing o ffer[offeror=4,
ﬁ"fferea=3, Drdtf:f'ur]
({A, B)=(tom, joe)or(joe, tom),0 £ K < N, M)

e "May an egffective offer be revoked?
?- capablesreveking_ef fectivenffer
lofferor=7ce, offeree=tom, order=N]|
(A, B)=(tom, joe)or(joe, tom),0 < K < N, M)

o “May an scceplance be withdrawn?"
?- capableswithdrawing aceeptance
[aecepter=joe, o fferor=tom, order=N]
((A, B)=(tom, foe)or(joe, o), 0 £ K < N, M}

3.3 Queries and Answers in QUIXOTE

One of the main features of data and knowledge in knowl-
edge information processing, such as legal reascning, is
that the information is partial. That is to say, suilicient
information is not necessarily given in the beginning, For
example, & new case might nat have all the important
facts or new facts might be [ound later. So a query and

an answer are extended to be able to deal with partial
informalion.

We introduce some questions and answers about CISG
Part I, in Quzxore.

We assume that some facts about a negotiation be-
tween 'Tom and Joe for concluding a contract are stored
in the database,

1. “Dues.'l‘um‘a proposal to Joe constitute an offer?™

This guestion is represented in Qurrore as follows:
?. def:offer|offeree=tom, o fferce=joe, order=0].

We can get 4 answers with assumptions as follows:

IF fact:proposal[offeror=tom,offeree=joe].
the_guantity_andthe_ price T
expressly_fizing them
fact:proposal[offeror=tom, offeree=joe|.
indicating the.goods = yes
THEN YES
IF fact:proposallofferor=tom,offeree=joe|.
the_quantity_ond theprice C
implicitly. fizing them
fact:proposal|efferor=tom, o fferee=joe|.
indicating the_goods = yes
THEN YES
IF fact:proposallofferor=tom,offerce=joel.
the_quantity.and.the price C
making_provision. for determining therm
fact:proposal[efferor=tom, offeree=joe|.
indicating the_goods = yes
THEMN YES
IF fact:proposol(offeror=tom, offeree=joc).
su fficiently_definiie = yea
THEN YES

The first answer means that

“If the proposal expressly fixes the quan-
tity and the price, and indicates the goods,
then YES™

Assumnptions we get with answers are not part of
the information stored in the database. In this
way, queries clarily information missing from the
database.

2. We assume that from the real proposal paper we
find that the goods in the propeosal are oranges, the
quantity is 1000 and the price is 20 and we store this
information in the following form:

Fact::proposel[o fferor=tom, offeree=joe]
[|goods="orange" , quantity=1000, price=20].
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In addition, we assume that a proposal indicating
the goods is construed as fixing a value of the goods
fabel in the above form, and & proposal expressly
fixing the quantity and the price is construed as fix-
ing values of the quantify label and the price label
in the above form. If we want to ask the following
auestion:
“Toes the proposal constitute an offer?™

in this situation, it is represented in QuzroTe by the
foflowing.

P-defioffer{of feror=tom, o fferee=jor, order=0];;
&program;;
Factuproposal[offeror=tom, o fferee=joe]
Jpoeds="orange" , guantily=1000, price=20]; ;
Fuetoproposallofferor=lom, offeres=joe]
[ indicating the_goods=yes| =
fact:proposal [offerar=tom, offeree=joe
flgoods — destring];;
Factuproposal|offeror=iom, o fferee=joe]
Jlthe_guantity and the_price —
expressly.fizing them| <=
fact:proposal|offeror=tom, o fferee=joe)
[lquantity — zinteger,
price — &integer];;

Az the above question, we can add a program to a
conventionzl gquery in Qurrots. Added programs
are dealt with as hypotheses.

. “Does the offer become effective?

This question is represented in Qurxyors as follows:
- effect defroffer[offeror=tom,
offeree=joe, order=(],
We assume that we know only that the proposal is
delivered. We can get 4 answers with assumptions
as follows:

Ir Sfactproposal [offar or=tom, uf_feree=jna].m’:ﬁ
= ds!iusry[plﬂcs:persmaﬂy]

THEN YES

IF fact:propesallofferor=tom,offeree=joe].act
2 delivery[place=business|

THEN YES

IF fact:proposal(offeror=tom,offeree=joc].act
2 delivery|place=mailing_address|

THEN YES

The first answer means that

“IF the propesal is delivered to Joe per-
sonally, then VESY

4, We assume that Joe's second indication of intention

constitute a (counters) offer and we want to with-
draw the offer. We can ask the guestion:
“May the offer be withdrawn?”
represented in QuryoTe as follows:
= capoble:withdrawing_offer[offeror=joe,
offeree=tom, order=2).
We can get the following answer.

IF
SFactindication|order=3, doer=joe,
addressee=tom]. kind
= remoue|object=indication|order=2,
doer=joe, addressee=tom||

def reaches[order=3, doer=joe,

addressee=lom].the date of reaching
. E Sdefreaches|order=2, doer=7joe,

addresseestom].the date of reaching

THEN YES

The answer means that

“If Joe's third indication which removes
Joe's second indication and the third one
reaches Tom before or at the same time as
the second one, then ¥ES”

And if the condition is satisfied, we can actually
delete Joe's second indication by using an update
rule in Qurrore[d].

. We may want to know when Joe's second indication

reached Tom in order to examine whether or not the
above condition is satisfied.

We can ask the guestion:
“What is the date when Joe's second indication
reached Tom?"

as follows:

- defireaches[order=2, doer=joe, addressee=tom|

[[thedate_of reaching=X],

For example, we can get the following answer:

X = dateyear=1994, month=11, day=20].

As the above queries and answers, we can deal

with partial information, hypothetical reasoning and re-
stricted abduction, which are important in legal reason-
ing, using Qurxyors, In addition, we can know whether
or not facts satisfy legal requirements for concluding a

We use subsumption comsiraint

instead of time coustraint

[weltten <yme) I Ehis paper. We plan to mnprove QUIXYOTE a0
that it can deal with time constraints. See Section 4.
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contract, what facts are necessary to satisfy the legal re-
quirements, and simulate, for example, a negotiation for
concluding a contract when the person concerned in the
contract exercises his rights.

3.4 Articles in QUIXYOTE

In Appendix B, the articles in Appendix A are written in
Crrxers using the objecl lerms and the modeles in See-
tion 3.1, When we considered descriptions of the articles
in Qirors, we tried to make the descriptions represent
the articles with regard to the legal medel in Seetion 2.1.
OurxeTs has allribule lerms, each of which represents an

olgect ferm and its properties. Because an article nsually

connects an incident to a legal concept, we also tried to

make the descriptions represent conditions in the articles

as properties of object lerms, that is, aftribule ferms in

module fact, not in moedule def nor in module e ffect_def.
For example, article 19 (1) in Appendix A:

A reply to an offer which purports to be an ac-
ceptance but contains addilions, limitations ox
other modifications is a rejection of the offer and
constitutes a counteroffer.

i represented by the rule in Appendix B:

defuaffer|offerar=A, offeree=B, order=N| =
fact:indication|doer=A, addressee=B, order=N
Haet — indication_of intention,

intenlion=assent,

eentainfng_modi ficationa=yes,

kind=reply[object=

indication[doer=0, addressee=A, order=M]]};

effect defofferofferor=8, offeree=A, order=M];;

The rule means that

When A’s Nth indication of assent which is a re-
ply to B's Mth indication and containg medifi-
cations exists in the real world, and the B's Mth
indication constitutes an effective offer, the Nth
indication constitutes an {counter)offer.

As the other example, article 15 (2] in Appendix A:

An offer, even if it is irrevocable, may be with-
drawn if the withdrawal reaches the offeree be-
fore or at the same time as the offer.

is represented by the rule in Appendix B:

cepablewithdrawing offer|offeror=4, offeree=R,
order=N| <
factindication[doer=A, addressee=5, ordsr=01{)
[[kind=remove[object=

indication[doer=4, addressee=5, arder=N||];
def:offer[offeror=A, offeree=B, order=N|;
def:reaches|doer=A, addressee=8, order=N|
J[the_dete of reaching=580];
def:reaches|doer=A, addressee=B, order=M]
J[the.daie.of reaching=51]
{51 C ®S0};; :

The rule means that

When A's Mth indication of removing A's Nth
indication of intention exists in the real world,
the Nth indication constitutes an offer, the date
of reaching of the offer is 50, the date of reach-
ing of the Mth indication iz 51, and 51 is earlier
than S0, the offer may be withdrawn.

4 Concluding Remarks

Altheugh lagal reasoning is one of the most attractive ap-
plications for next generation databases, there have not
been many studies involving legal databases. In this pa-
per, we represent legal data and knowledge in the frame-
work of a DOOD. Our contributions in this paper can be
summarized as follows:

1. We show that Qurxore, as a DOOD language
feytem, is effective for representing legal data and
knowledge properly.

2. We show that its guery, which iz able to deal with
partial infermation, hypothetical reasoning and re-
stricted abduction, is useful in legal reasoting, and
a legal database on QurxoTe 18 more powerful than
a conventional one.

To create » bigger legal database, we plan the following
experimeants and extensions:

{1) Control of generating assumptions

Although Qurxore gives only properties of objects as as-
sumption with answers and we can make each rle not
generate assumptions in query processing, we sometimes
get a lots of assumptions. We are considering how to get
only the important essumptions or only those assump-
tions which we want to know.

il

We use subsummplion coresfram!  instead of time constrainl
{writben <yim.) in this paper. We plan to improve QUIAOTE so0
that it can deal with time mua.tra.inb_a. See Section 4.



(2) time constraints

We are trying to improve QuixoTs so that it can use
external functions. For example, if QuzvoTe can use an
external function that evaluates time constraints (written
i BN <y, for example, comparing two dates in or-
der to find out which ene is earlier and counting the nuwm-
ber of days), we can describe a module ¢ ffecttime=T
in Qurxore as follows:

effectftime=T]:X +=
effect def X /[the date_of beginning=35,
the.date_of terminated=FE|
|I'|_--§'-|1 = time F:T time E}'

The module e ffect[time=T)] contains the object terms
effective at time T.

(3) Negation

Qurxore has NAF (Negation as Failure) and disequa-
tion constrainte to deal with negative information. We
are investigating whether or not the above 2 features
are enough to represent the Vienna Sales Convention in
QurxoTe and whether it is better to extend Qurrors to
be able to deal with non-monotonic reasoning for repre-
senting law naturally.

(4) Helios

Although ‘reasenable’ is used in many articles of CI5G,
the meaning of the word is not defined in CISG. The
reason is Lhal the court wanta to clarify the meaning
withoul the influence of social and period changes. A
powerful legal database system thus has a function that
adopts human judgement.

Helios which is a heterogeneous, distributed, coopera-
tive problem-solving system, is being studied and devel-
oped at I0OT [11]. Helios can define any database, con-
straint solver, application program, or even & person, as
an agent, and can solve problems by cooperation among
agents.

Using Helios with Quixeors as a problem solver, we
can create a powerful legal database systern for CISG on
Helios which adopts human judgement.

We will expand the legal database using CISG to a very
large database/knowledge base as we enhance Qurxore
using Helios.
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Appendix A: Part of CISG Part

IIL

Article 14

{1} A proposal for concluding & contract addressed lo
one of more specific persons constitutes an offer if it
is sufficiently definite and indicates the intention of
the offeror to be bound in case of acceptance. A pro-
posal is sufficiently definite if it indicates the goods
and expressly or implicitly fixes or makes provizion
for determining the guantity and the price.

Article 15

{1} An offer becomes effective when it reaches the of-
feree.

{2) An offer, even if it is irrevocable, may be withdrawn
if the withdrawal reaches the offeres before or at the
same time as the offer.

Article 16

(1) Until a contract is concluded an offer may be revoked
if the revocation reaches the offeree before he has
digpatched an acceptance.

Article 18

(1) A statement made by or other conduct of the offeree
indicating assent to an offer is an acceptance. Silence
or inactivity does not in itself amount to acceptance.

{2) An acceptance of an offer becomes effective at the
moment the indication of assent reaches the offerar.
An acceptance is not effective if the indication of as-
sent does not reach the offeror within the time he has
fixed or, if no time is fizced, within a reasonable time,
due account being taken of the circumstances of the
transaction, including the rapidity of the means of
communication employed by the offeror. An oral
offer must be accepted immediately unless the cir-
cumstances indicate otherwise,

Article 19

{1) A reply to an offer which purports to be an accep-
tance but contains additions, limitations or other
modifications iz a rejection of the offer and consti-
tutes a counteroffer.

Article 22

An acceptance may be withdrawn if the withdvawal
reaches the offeror before or at the same time as the ac-
ceptance would have become effective.

3



Article 23

A contract is concluded at the moment when an accep-
tance of an offer becomes effective in accordance with the
provisions of this Convention,

Article 24 :

For the purpeses of this Part of the Convention, an offer,
declaration of acceptance or any other indication of in-
tention "reaches” the addressee when it is made crally to
him or delivered by any other meana to him personally,
to his place of business or mailing address or, if he does
not have a place of business or mailing address, to his
habitual residence.

Appendix B: Articles in QurivoTts
Article 14(1)

defi:offer[offeror=A, cfferee=B, order=0] =
faet:proposal[offeror=A, offeree=H|

J|having a_purpose_to_conclude_a_contract=yes, .

addressed_te_one_or_more specific_persons=yes,
sufficiently_definite=yes,
indicating_the_intention_of the_offeror_
to_be_bound_in_case_of aceeptance=yes|;:
fact:proposal[offeror=4., offerea=H]|
Jlsufficiently_definite=yes| =
fact:proposal [offerar=A, offeree=E]
Jiindicatingthe_goods=yes,

capableswithdrawing.offer[offeror=A offerce=B,order=N| <+
fact:indication[docr=A, addressee=B, arder=M]
[lkind=remove[object=
indication[doer=A, addressee=B, order=N]]J;
defioffer[offeror=A, offeree=B, order=N};
defireaches[doer=A addressee=B,order=N]
[[the_date_of reaching=50];
defireaches[doer=A addressee=B order=M]
/[the_date_of reaching=51]
[1{51 C "s0};;

Article 16(1)

capable:zrevoking offer[offeror=A offerce=B,order=N] <=
factindication[doer=A, addressee=B, order=M]
[[kind=remove[chject=
indication[doer=A, addressee=0, arder=N]]|;
del:ofler[olferar==A, offeree=B, arder=N];
defireaches[doer=A addressee=DB, order=N|
f[thﬂ.data.nf:aa:hing:ﬁﬂ};
del:reaches[doer=~ addressee=B order=
Jithe date of resching=S51];
def:amptanm[mptﬂﬁ,u{&rm=h, m'der=K]
[[object=
irudi:a.tic-n[daerzﬁ, addressee=H, m:de'1:=IN']]1'
fact:indication[doer=B,addressee=A order=K|
/[the.date_of dispatching=S2]
|[{S0 C 51, S0 £ 51 8 80CS82,81C58251+# 521

Article 18(1)

the_quantity_and_the_ price — expressly fixing them];;

factz:proposal|offeror=A, offeree=E|
[[sufficiently_definite=yes] +
fact:proposal [offeror=A, offeree=E|
/[indicating the goods=yes,

the_quantity_and the price — implicitly_fixing_them];;

iaact::pmpnss][uﬁ:emr=ﬁ,'offeme=l§]
[ [sufficiently_definite=yes] <
fact:proposal[offeror=A, offeree=B|
[|indicating the goods=yes,
the_guantity_and the price —
making.provision_for. determining theml;;

Article 15(1)

effect def:offer[offeror=A, offeree=B, order=N]
/[the_date_of becoming_effective=8] <=
defioffer[offeror=A, offeree=B, order=N];
defrreaches[doer=A, addressee=B, order=N|
{[the_date_of reaching=3];;

Article 15(2)

def-acceptance[accepter=4~, offeror=0, order=N]|
[lobject=
indication[doer=B, addressee=A, order=M]] +=
fact:indication[doer=A, addressee=B, order=[¥|
J[act — indication_of intention,
intention=assent,
lind=reply[object=
indication[doer=B, addressee=A, arder=M])|,
containing_modifications=no] 1%;
effect_defofferloffercr=B, offerce=4, order=M];;

Article 18(2) -

TWe wse subsumpfion constraint  instead of time eonstraint
{written <gim,) in this paper. We plan to improve QUIXSTE so
hat it can deal with time constraints. See Section 4.

*As the result of debugging the legal database, {50 C 51, 50 #
51} iz added. For details of debugging legal databases, see [5].

"We use subsumpfion constraint  instead of time consiraint
{written <yim,) in this paper, Thess constraints are represented as
{50 <gisae 51, 80 Lusune 52, 81 <piee 52} by using time constraint.

W as the resnlt of debugging the lagal database, {S0 C 31, 50 #
51} s added,
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effect_def:acceptance[offeror=A, accepter=B, order=N]
/[the.date_of becoming.effective=3] «
def-aceoptance[accepter=B, offeror=A, order=N];
def-reaches[dosr=B, addressee=A, order=N]

J[kind — within_a/the_time, the_date_of reaching==5];;

Article 19(1)

def::offer[offeror=A, offeree=B, order=N] <=
fact:indication/doer=A, addressee=B, order=N]
Jlact — indication of intention,

intention=assent,

containing modifications=yes,

kind=reply|object=

indication[doer=B, addressee=A, order=M]||};

effect_def-offer[offeror=B, offeree=A, order=M];

Article 22

capable::withdrawing.acceptance
[aecepter=A offeror=B,order=N] <
fact:indieation[doer=A, addressee=B, order=M]
Jlind=remove|object=
indication[doer=A, addressee=B, order=N]]|;
defiacceptance|accepter=4A, offeror=B, order=N];
defireaches[doer=A addressee=B, order=N|
Jlthe_date_of reaching=50];
defireaches[doer=A, addressee=B,order=M]
/[the_date of reaching=51]
1481 T S0}

Article 23

def::contract[offeror=A, accepter=B, erder=N| =
effect_def:acceptance[offeror=4, accepter=B, order=MN];

Article 24

def::reaches[doer=A, addressee=B, order=N|
[[the_date_of reaching=T] <
fact:indication[doer=A, addressee=R, order=N]
[lact=oral conduct, the.date_of oral conduct=T];;
def::reaches[doer=A, addressee=B, order=N]
/Ithe_date_of reaching=T] <
fact:indication[doer=A, addresgee=B, order=N]
[ [act=delivery[place=personally],
the_date_of delivery=T};;
del-:reaches[doer=A, addressee=R, arder=N]
{[the_date of reaching="T] +=
factindication[doer=A, addressee=B, order=N]
[[act=delivery|place=business],
the_date_of delivery=T);

UWe use subsumplion constraimt instead of time constraint
(wrillan = pme) i this papar.
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fact:B/ [having_a_place_of business_or_
mailing.address=yes]
|[{B C the_party concerned};;
def:reaches[doer=A, addressee=B, order=N)|
{[the_date_of_reaching=T] +=
fact:indication|doer=A, addressee=B, arder=N|
[[act=delivery[place=mailing_address|,
the date_of delivery=T;
fact:B/ (having_a_place of business_or.
mailing.address=yes|
|{B C the_party.concerned};;
def::reaches[doer=A, addressee=B, order=N]
[lthe_date of reaching="T] +
fact:indication[doer=A, addressee=H, order=0N]|
/[act=delivery[place=habitual residence],
the_date_of delivery=T];
fact:B/ [having_a_place of_business_or_
mailing_address=no]
|{B C the_partv_concerned}s;
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