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Abstract

Legal veasoning 15 one applicaturme of  large-seale
knowledge information processing, whers arfificial
infelligence, natural language processing, dulabases
and ather technologies are mteqgrated. [t &5 the tar-
qet for the nexi-generation of databases. In order to
mvestigate whether or nof the dedwctive aoliject ari-

ented dotabase [DOCH ) language Ssystem Quizyeord g

15 gffective m legal reasoing, we are botlh wrifing the
[neled Nuftons Convendion on Conlracts for the
Tnternational Sale of Goods (CISG) in QuixoTe
and constructing the legal database on QUIxoTE
wh JEOT. Fre this paper, we show Bl @J‘I&'GT!T i
surtable for constructing legal databoses requiring
knowledge representation and for debugging e

1 Introduction

legal reasoning is one application of large-seale
knowledpe information processing where artificial
mtelligener, natural language proccssing, databascs
aml other technologies ae integrated,

From the database point of view, legal reasoning
requires access to vast data and knowledge sources
such as written law {for example, constitution, de-
LTS, nn|m’5, HﬂIiI'IFLI"I"J'-I-. I'I‘.'g"!il.lj A Ji.llfl =il {HI,]- JI.'[I.I,I
unwritten law [for example, customary law, case
law, theories, social norms, industrial policies and
a0 on ). Specially, we have a great many precedents.
Becanse it is diffucult for a person to deal with
snch amounts of legal data and knowledge, it is
hoped that databases can support powerfully legal
reasoning., But, it is said that conventional legal
dhababages where laws ancd precedents are stored arc
not 80 useful and even that it is possible to find
correct legal data and knowledge in law faster than
the databases. The reason is thai the databoses
store laws and precedents written in natural lan-
gnage and are used as document retrieval systems,
We show a way to construct a legal dalabase more
powerful than the convenlional ones.

To make powerful legal datalases, L is inpor-
tant to consider what kinds of data and knowledge
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are abstracted from raw data, and how to represent
legal abstract knowledge.

Tl charactenstics of ]l:gal dlata ol kuuwludgl:
are a3 follows:

. A \rariul.}r of data and knw]eﬂgﬂ such as Ia.wri,
precedents, jurisprudential theories, and back-
gronnd knowledge.

o Complex data structures such as semantic net-

W'EH.'k-E i'l.l.'l.'l] {.'UIII.'L".IE I-H..H.UIIUI.[I_"'.

s Ambiguity of the semantics or a variety of in-
ferpretabions of seulences aml cases,

e Puartiality of information as in eases and inter.
pretation implied by sentences.

s A large voluoe of data and knowledge,

As they are similar to natural scientific databases,
we must cope with many difficulties in constructing
legal databases.

This paper foeusses on  comstriwcting  legal
databases. We show how to represent legal data
and knowledpe and how to create legal databases by
resulving conllicting information and complement-
ing missing information,

In Japan's PGCS (Fifth Generation Computer
System) project, we have designed and developed
Qurrore, a deductive object-orented database
(DOOD) language (system |8, 5, 10, 11, 12]. Itis a
kuowledge representation language, which plays an
important role in knowledge information process-
ing requiring a high capability of representation
and yuery processing. AL presenl, we are con-
structing a legal database using the United Na-
tions Convention on Contracts for the International
Sale of Goods (CISG) and using it to investigate
how to represent legal knowledge, and how effective
Quryore is in legal reasoning. In this paper, we
introduee o method of writing and debugging a
lepal database nsing CISG.

Section 2 briefly introduces CLSG and gives that
parl of CISG explained in this paper. Section 3
mives an outline of QurroTe used in that part of
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Figure 1: A Simplified Legal Model of the Articles

CISG. Section 4 introduces a method of writing and
debugging a legal database using CISG.

2 CISG Part II. FORMATION OF
THE CONTRACT

CISG is the acronym for the Unsted Nations Con-
vendion on Contracts for the International Sale of
Goods, which has 101 articles and is also known
as the Vienna Sales Convention. Domestic trade
follows domestic law, while internativnal trade ob-
serves this convention. [t was adopted at a con-
ference for diplomats in Vienna on April 11, 1980,
and took effect on JTanwary 1, 1988,

We are constructing a legal database using Part
Il FORMATION OF THE CONTRACT, which is
the core of CISG. In this paper, we show the part
of CISG Part IL that is necessary to conclude a
contract.

In Section 2.1, we bricfly explain a simplified
legal muodel of the articles which are part of CI5G
Part I1. shown in Appendix A, In Section 2.2, we
list common guestions about CISG Part 11

2.1 A Simplified Legal Model of the
Articles

The following briefly explains a simplificd legal model
of the articles in Appendix A. Figure 1 shows the
model, The words shown in figure 1 form the con-
stitnent activities in OTSG Part 11

To conclude a contract, two peraons are nec-
essary. One person makes an offer to the other
person. If the offer reackes the offeree, it becomes
effective. The offerse may make a counteraffer to
the effective offer or give an acceptance of the ef
fective affer to the other person. If the aceeptance
reaches the addressee, it becomes effective and a
contract is concluded.

2.2 Common Questions about CISG
Part 11.

These are common questions abont CISG Part 1L

¢ Does a proposal constitute an offer?

¢ Does areply to an offer constitute a counterof-
fer?

« Does an offer become gffective?

# Does a reply to an offer constitute an accep-
tunee?

* Does an acceptance become effective?

¢ Iz a contract concluded?

It is important that the above questions be rep-
resented easily.

3 An Outline of QUIXYOTE

COuTXOTE is based on several concepts: object iden-
tity, subsumption relations, subsumption constraints,
property inheritance, modules, subimodule relations,
and rule inheritance, From a database point of
view, the language is a DOOD language while, from
a logic programming point of view, it is thought
of as an extended constraint logic programming
langnage based on subsumption constraints, ‘There
are some differences from the new F-logic[2, 3]; the
representation of object identity, the introduction
of subsumption constraints, update semantics, and
query processing. This section explains some of its
features used in the above articles, For details on
QuryeTs, see |10, 11, 12].

3.1  Object Identity and Subsumption

Relation

Objects in Qurxore are identified by extended
terms called object ferms that eorrespond to ob-
ject identifiers {oids). An ohject term consisting
of an stomic symbol is classified as basie, while an
object term in the form of a tuple is referred to as
compler. For example, apple, fruit, parallelogram
and quadrangle arc basic, while apple[color = green]
is complex. Generally, an abject term is a variable
or a term having the following form:

ofly =t In =L,,,] (0= m)

where o, Iy, -+ 1, are basic and 8y, -+ £, are object
terms. {y, -, ln are called labels,

Object terms are related to each other by a
subsumption relation (written C, a kind of is.a re-
lation). For example,

apple T frual
parallelogram C  guadrangle

Given partial order between the basic object terms,
it is extended between complex object terms as
usnal:

apple[color = green] C  apple.

— 0



As the construction of a labbice from o partially
ordered set, like that in [1], is well-known, we can
assume that a set of object terms with fop and bot
constitutes a lattice, without losing gencrality. The
meet and join operations of oy and o are denoted
by o1 | @ and oy | o3, Tespectively.

3.2 Subsumption Constraints

A property of an object is represented as a sob-
sumption constraint, The pair constituted by an
ohject term o and a label |, denated 0., is called
a dotfed term, which plays the role of a vanable
ranging over the domain of the object terms. Fur-
thermore, a pair constituted by a dotted term and
a label is itself also a dotted term. If ¢y.%; i3 an
object term or dotbed tenin, Lhen o subsemmplion
construint is defined as follows:

£, C tq.

That is. a praperty of an ohject o is a subsumption
constraint with o dotted teom stacting with o In
other words, it is defined as a triple constituted by
a label, a subsumption relation, and & value. For
{lxa,mpln,, the 3.&41;»*. of u;irp]'.-‘ is mprmentpﬂ by thr
following subsumption constraint: apple.shape =
Toutd.

The syntactic construct for vepresenting an oh-
jeet term with subsamption constrainta is called an
affilrete Tervn Lot o be an object berm, & aoset of
anbaumiption constrainta, then of€ is an attribute
term. For example, the following attribute term
reprisonts Bt tloe seoe of apgade bs sinall, e slaope
of apple is round and the sort of apple is fruif;

apple|{ apple.size 2 small,
apple.shape = round,
apple sort 2 fruif)
There are some syntax sugars in &eryore:
ol{od T 1) & of[l ]
ol{fed Tt} = af[l—t
ol{od =t} o of|l 1t

Thus, the gbove attribute term can be represented
as follows:

apple f[stze = small, shape = round, sovt — fruit]

MNotice that there are two kinds of properties:
those that appear in ohject terms and those as
subsumption constraints. Uhe former are intrin-
st for an object, while the latter are estrmsie for
an object. Mepgarding the extrinsic properties, the
following constraint solver is applied to a set of
subsumplion constraints:

0=0 —% clumnated

o Jdog — mDC

M LCopmCoy = onnlo
o looa, o Loy = oyl o oy
EonmBEoy — o1l

Any st of aruhuumptiuu constraints will prq.u.lm:c n
nnique solution by applying the above rules|9].

3.3 Rule and Module

A rule iz defined as in comstraint logic program
ming, as follows:

ay <= ﬂll"'laﬂ”u

where ay,aq,---.d, are attribute terms and D 1=
a sel of subsumption constraints.  wg is called &
head ay, -0 g, D i called a body, and a; is called
a swbgoal A rule means that if the body is satisfied
then the head iz satisfied. T 2 bady is empty, then
the mle is called a fact

For example, the following is a rule for a guad-
rangle.

quadranglef| figure — parallelogram]
—quadrangle /[anglel = A, angle? =5,
ungled =C, angled = D)
[Ha=C. =0}

It s thiat if all Baced angles of & gquadrangle are
eqgual, then the guadrangle is a parallelogram.

A muodule corresponds to a part of the world
{situation) or & local database. The module
concepts play an important rtole in classifying
knowledge, modularizing & program or a database,
assnplion- based rensoning, and dealing with any
inconsistency in a database in QuIxoTe.

A module 12 defined as a set of rules as follows:

moz ey, et}

where wre is an olgject Lerm called o modale identifer
fmid pamed 7y, - o 1 are rales, m s sometimes used
instead of a module itzelf, if there is no confusion,

The definitiwon of rules is oxtended for exteroal
reference to ohjects:

TR I VRER SO T e | )

where mig, my, - -, my, are mids. I8 means that the
modlide ey has noorole sach that iF e and 1 are
satisticd in the module wm; for all 1 = @ < n, then
ag 15 satisfied in the module myg. As an attribute
termt can be separated into an object term and a set
of constraints, the rule can be rewritten as follows:

mg = {og|Cy = my oy, my 2 aa||C)

where o = o0 < i < n)and O =3 U - U
(N ]

Importing and exporting mles are done by rule
meheritance, defined in terms of the binary relation
{written Jg) hetween modules, called a submodule

relation as follows:

my g e, my sy, e R
= my iU, myn B



where my,my are modules and R, K, are sets of
rules. The right hand side of Js in a submodule
definition may be a formuda of mids with set oper-
ations,

Il is possible for inconsistent knowledge to co-
exist by making vee of the module mechaniam. For
example, consider that it cannot be said for certain
whether the taste of fruit is sweet or sour. The
following shows how such a problem is handled:

my i fruitf|[taste = sweet).
g =t fruit([taste = sour|.

where my and my are not related by submodule
relation.

A database or a program is defined as the triple
(8, M. H) of a finite set of subsnmption relations S,
a set of submodule relations M, and a set of rules
.

3.4 Query Processing

Query processing basically corresponds to resalu-
tion and constraint solving in coustraint logie pro-
gramming. One of the main features of data awd
knowledge in knowledge information processing, such
as legal reasoning, is that the information is partial.
That is to say, sufficient information need not nee-
essarily he given. For example, a new case might
lack some important facts. So o query and an an-
swer are extended for treating partial information.

A queryis defined as the pair (A, P) {written -
A P) oof aset of attribute terms A and a PRGETAT)
FP. where A is referred to as the goal wud F oas a
hypathesis,

Consider a database OB, A query 7-A;; P to
DB is equivalent (o a query %A to DB U P (If
DB = (5, M, Ry and P = (5, My, Rz} then
DBUP = (8 U8, M, U My, 1y UR;)). That
i3, £ is inserted into DB before A is processed.
In other words, P works as a hypothesis for -
A, As hypotheses are inerementally inserted into
a database, nested transactions are introduced to
control such insertions. See the details in [12].

An answer is defined as the triple (0. V, E) of
a set of subsumplion constraints £ that cannot be
solved during query processing. a set of variable
constraints V' that are bounded during query pro-
cessing, and the corresponding derivation flow E.
L) lacks information in the database, obtained by
abduction, ¥V is an answer in the sense of constraint
logic porgramming and E i the explanation.

4 Constructing a Legal Database on
QUIXOTE

In this section, we explain how to construct a legal
dalabuse on Qurvore using CISG Part [ FOR-
MATION OF THE CONTRACT.

Becanse sentences in laws are very complex, it
is very important to represent a model of laws effi-
ciently and Hexibly. Beyond that, to construct legal
databases, it is necessary to provide a verification
and debiugging environment hecause a constructor
may make mistakes in the syntax of a knowledge
representation or in constructing & model of law,
or a semantic model of a knowledge representation
may differ from a semantic model of law. Asin legal
knowledge, there are some ambiguity and partial-
ity.

W, A moded

Figure 2: Constructing a Legal Database

Section 4.1 explains object terms and modules
in CISG Part IL Section 4.2 explains the articles in
Qurxore. Scetion 4.3 shows how a legal database
is delmgged using QuzxoTs query processing,

4.1 Objects and Modules in CISG
Part TI.

An article usually constitutes a legal concept when
an incident meets some conditions imposed by the
article. So at first we consider incidents in the real
world and defined legal concepts in CISG DPart 11,

The following are iucidents in the real world,
defined legal concepta, and the articles that consti
tute the legal concepts in Appendix A.

1) Tneidents in the real world
the offeror of a contract, the offeree of a con-
tract, # proposal, a reply to the proposal, a
reply o the reply of the proposal, -« -

2) Legal concepts and the articles which constitute
them
an offer(Article 14(1)), a counteroffer for the
offer, a counteroffer for the counteroffer for
the offer, .. -{Article 19(1})), an effective of-
fer{Article 15(1}), an acceptance{ Article 18(1)},
an effective acceptance{Article 18{2}), a con-
cluded contract{ Article 23}, an offer reaches, a
counteroffer reaches, - .. an acceptance reaches,
.-+ (Article 24)

Becanse the legal coneepts in 2) can be dev-
ided between those related to effectiveness, which
need some information about time, and the others,
we consider 3 modules: module fuct, def and ef-
feet def ndded 1). We also consider object terms



that represent ihe above ineidents and the above
legal concepts.

The 3 modules and the object terms are as fol-
lows:

(1) module Fact:
Module fact has abject terms that represont
an incident in the real world,

offerortCen
# offereeQfCon
»

]‘}h'rpns:ﬂ

replyjorder=1). - - -, reply|order=N] !

(2) module def:
Module def has object terms that represent a
lt“ga.l comceph excepl ellevtive onos.

o offerlorder=0], - - -, offerforder-N] 2

¢ acceptance|order=N|

L 4.:m||.1'u1:l.[ur||ur=N]

o reachesjorder=0], - - ., reaches[order N|

(3) module effect_def:

Mudule effeet_def has object terms that repre-
sent a legal effective coneept.

o olferforder=0]. - -, offer|order =N|

» acceptancelorder =N|

When we examine the relations hetween the abowve

sbject terms and the articles in Appendic A, we
notice that each article defines a worrespriclenee
hetween ubjecls (Figure 3).

fact: def: effect_def:

- -~
\\.ﬁ.r. 1)
Arli{]) i PRLTE
prispraaal Arza “":fﬂﬁi:'&'wz i — offer[ardes =]
Por 1901 _
re:l:-l.rlor-lurl] Arid Toﬂﬂfﬁ?ﬂ.ﬁlﬂ offer[order=1]

e 38(1

y[order=N]

ﬁ.r.H:

et nl:clnrdﬂr =N
reswrlics[order =N

pecoptanceforler =N

affernrCFCon

i v Ul:y

—

k{l‘:-‘nlmt.i |arder=H]

e ——r

Figure 3: object terma and modules in QWIXOTE

def::offerjorder=N] represents that the Nth re-
ply, which exists in the real world, constitutes an
offer according to CISG. In the same way,

ellect el offerforder=N|
def::reaches[order=N|
defacceptanceorder=MN|
defieontract jurder=N|

Lreplylorder=1] represeats a reply to a proposal and
reply[order=K] represents a reply o ruply[order=K-1] [1 <
K < ).

*nffer[order=K|  represents &
offer[order=HK-1] (1 < K < N).

counteraffer  for

represent that Nth reply in the real world consti-
Luites an effective offer

an resiched reply

an acceplance

a concluded contract

respectively according to CISG.
The common questions introduced in Section
2.2 are reprosenboed in Qurrore as follows:

# Dloes a proposal constitute an offer?
- defoffer{order =0,

¢ Does a reply to an offer constitute an
{counter-) offer?
7 defofferforder=K|. (1 < K < N)

s Dacs an offer become effective?
. &ﬁ'mt_rlnl'.'ulfnr[unim=1{]. {1<K<N)

® Does a reply to an offer constitute an accep-
tanee?
- defacceptance|order=N|.

o Docs an aceeptance beeome effective?
- effect defacceptance|order=NJ.

# s a confroct comchuded?
7. defeontract [order=N].

4.2  Articles in QuIxYoTE

In Appendix B, the articles in Appendix A are
writben in Qrrxcre using the object terms and
the modules in Section 4.1, When we considered
descriptions of the articles in QurroTs, we Lried
to make b descriptions represent the articles with
regard to the legal model in Section 2.1, Beeause
an article wsually connects an incident to a legal
vemeept, we also Lried bo make them represent con-
ditions in the articles as intrinsic propertics of ob-
Ject tering i module fel, not in module def nor in
maodule efect_del,

For example, the article 18 {1) in Appendix A:

A stalemwent made by ar other conduct of
the offeree indicating assent to an offer is
an acceptance. Silence or inactivity docs
not in itself amount bo acceplance.

ig represented by the rule in Appendix D:

def::acceptance(order=N| =
cffect_defoffer[order=N-1] /[oferee=4A],
factireply [prder=N]
{act — indication_of intention,
intention=assent, addresser=Al;;

The mle means that

When the N-Ith reply of which offeres
is A and which exists in the real world
has become effective as an offer, and the
Nih reply of which addresser is A is a
conduct indicating assent to the offer, the
Nth reply constitutes an acceptance,



4.3 Modifying the Legal Database

In constructing legal databases, debugging is nec-
easary because a constructor of the legal database
may make mistakes in the syntax of a knowledge
representation or in constructing a model of law,
or the scmantic model of the knowledge represen-
tation may differ from the semantic model of law.

We can debug a legal database using Qurxore
uery processing, becanse it rebums an answer with
hypotheses.

The following are two exauples of debugging
the Iega.l database in Appemlix . Ome is an ex-
ception reprosentation of law, and the other is an
abstract representation of law.

(1) Exception representation of Law

Az you can see from Figure 1, a reply to an offer
cannot constitnte a counteroffor and an aceeptance
at the same time. S0, the expected answer of the
following question is NO.

- defiacceptancelorder=N]_ def:olfer[onder=N].

But if we ask the above guestion te Lhe legal
database shown in Appendix I, we get the follow-
ing answer with o hypothesis,

IF

ht‘t:reply[order:l‘ﬁ 3].:‘.{:11taining_modiﬁcatiou; = yes
ia.ct:reply[c:rdﬂ=h'f.act C indieation_of antention
Eact:reply[order=N].intention = assent

THEN YES

This answer inclicates el Lhe reply, which meeta
the above hypothesis, accepts an offer and rejects
the offer. So we notice that we wust modify the
rules of Article 18(1} and Article 19{1) whicl define
def:acceptancelorder—N] and defiofer[order=N] re-
spectively.  Becanse the above hypothesis is the
condition of a counteraffer, we must modily only
the rule of Article 18(1) which defines an aceep-
tarce.  That is, woe add the attribute “contain-
ing modifications=nn" Lo Lhe role as [ollows:

def.':ﬂ.cmr:taun{r[nrdﬂr=[q] =
effect_defioffer[order=N-1]/[offeree=A],
fact:ceply|order=N]
{lart — indicativn ol inlention,
intention=assent, addresser=A,
eontaining modifications=no|;;

If we modify the rule of Article 18(1} in the
above way anl ask the above question
1- def:acceptancelorder=N|, defoffer[order=N].
we get the expected answer, NO.

*We actually get all answers that consist of re-
ply[order=K] (1 < K < N} in moduls Fact.

{(2) Abstract Representation of Law

If we ask the legal database shown in Appendix B
the following question:

- effect_def:acceptancelorder=N].

we get NO. It is an unexpected answer. So, in
order to find the canse of the unexpected answer,
we ask the legal database the following qnestions,
which define the effect_def:acceptanceforder=N] in
the vule of Article 18(2).

T defaceeptance[onler=N].
1- defreaches[order=N)|.

We get the following answers:

IF

fact:reply[order=N].containing_modifications = no
i'mt.mpl]f[r:rrd:-r:N] At C indicstion_of intention
fact:replyorder=N]intention 2 assent

THEN YES

anid

I¥

fact:offcror0iCon. having_a_place_of_business_or_
mailing_address = no

fact:reply(order=N].act = delivery[place=habitual]

THEN YES

IF

fact offerartMCon. having_a_place_of_business_or_
mailing address = yes

fact:reply|order=N].act =

delivery|place=mailing_address]

THEN YES

IF

frct:offerartMCon. having a_place_of_business_or.
mailing_acddress ™ yes

fact:reply|order=N].act = delivery[place=business]

THEMN YES

IF

[act:reply[order=N].act 2 delivery[place=personal]

THEN YES

IF

f,n.ct.'replﬂnrdnr_N].amt = gral condonct

THEN YES

So that we do not get NO as the answer of - of-
fect_del-acceplance(order=N], the above answers of
- def:acceptanceforder=N] and 7- def:reaches[order=N]
must have hypotheses in common. Then, by paying
attention lu constraints of fact:replylorder=N|.act,
we notice that

indication _of_intention
indication of intention

oralconduct C
delivery [

ATC Necessary.
IT we ask the legal database to which are added
the above subsumplion relations about



- effect_defracceptance[nrder=N]|, we gel 5 answers
whose hypotheses combine the hypotheses of the
answers of 7- defacceptance]order=N], and

?- defireaches|order=N] as in the following answer:

IF
Fact:offerarOfCon, haviuga_place of_business_or_
mailing.address = no
fact:reply{order=N].act 2 delivery|place=habitual]
Fact:reply[order=N] containing_modifications 2 o
fact:reply|order=M].intention = asscut
defreachesforder=N] kind C within a/the_time *
THEN YES

5 Concluding Remarks

Although legal reasoning is ome of the most at-
tractive applications for next generation databases,
there have not been many studies involving legal
databases, Tn this paper, we represent legal data
and knowledge in the framework of a DOOD and
show how to reduce ambiguity and eoollict in the
datalases as an application of guery processing.
Our contribmtions in this paper can be snmmarized
az follows:

L. We show that QuraoTe. as a DOOD language
faytem, is effeetive for representing legal data
and knowledge with ambignily and conflict.

2. We show that query capalnlitics, such as conli-
tional query and hypothesis peneration, work
effectively for debngging legal databases.

This paper explaing the above using specific s
ples from CISG Part 1L As Quavcre is a dednetive
abject-oriented database system, it can manage le-
gal data and knowledge efficiently as explained in
this paper. In addition, the query capabilities are
effective in legal reasoningl6]. A legal database on
QurwoTe is thus wore powertul than a conven-
tional one,

There are some studics which represent law. For
exanple, [7] which represents the Hritish Nation-
ality Act iz notable. The wain differences from
onr study are in the use of predicate representa-
tion and the attempt bo wse non-monotonle rea-
soning.  One of the characteristics of legal data
and knowledge is the partiality of information as
in cases and interpretation implied by sentences,
Because Qiirvore can deal with partiality of infor-
mation [6]. while predicate ropresentation cannot.
QUIXOTE can represent law more naturally than
[7]- As non-monotonic reasoning is very important,
we are cousidering extending Qurayors to be alile
to deal with non-monotonic reasoning.

UIF & fenction that evaluates timae consteaint, explained
in Secticn &, is inbroduced in QITYOTE, it ix replaced by
the constraints of object terms of module fact,

=1

Moreover, in order to create a bigger legal database,

we plan the following experiments and extensions:

(1) Modal Representation

Modal repre-senta.tinnn in which car, st or Ty
is usenl often appear in law, We are trying to de-
scribe the modal representations in QuzxoTe using
madules. If we can describe them, we may create
a powerful legal database system for CISG that
shows L rights and obligations of the seller, the
buyer or the contractor, and siinulates, for exam-
ple. a negotiation for concluading a contract when
the person concerned in the contract exercises his
rights.

(2) Expansion of Quiyore

We are trying to improve QuiroTe so Lhat it can
use external functions, For example, if Qurrore
can wge an cibernal function that evalunates time
comstraint (writken < m, and <., for cxample,
comparing twe dates in order to find out which ane
is earlicr amd counling the number of days), we
can deseribe module effect|time=T] in QurrorTe
A follows:

effect{time=T]:X «
affect def X/ | the date_of beginping=3,
thedate_of terminated=E|
|I:{Hi1timrT- T{:HHIFE]'

The iedule effect[time=T] contains the object
terms effective at time T,

(3} Helios

Although ‘reasonable’ is used in many articles of
CISG, the meaning of the word is not defined in
CISG. The reason is thab Lhe courl wants to clarify
Lhe meaning without the influence of social and
period changes. A powerful legal database system
thnsg has a fonction that adopls human judgement.

Hiclios which is a heterogeneous, destributed,
cooperative problem solving system, is being stud-
ied and developed al ICOT [14]. Helios can use
any knowledge representation language, datnbose,
constraiut solver, application program, or even a
person as a problem solver, and can solve problems
cooperalively using the problem solvers,

Using Helios with QurxoTe as a problem solver,
we may create a powerful legal database syatem for
CISG on Helios which adopts human judgement.

We will expand the legal database using CTSG
to a very large database/knowledge base as we en-
hance Quieaere using Helios,
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Appendix A: Part of CISG Part II.
Article 14

(1) A proposal for concluding a contract addressed
to one or more specific persons constitutes an
offer if it is sufficicntly definite and indicates
the intention of the offeror to be bound in
case of acceptance. A proposal is sufficiently
definite if it indicates the goods and expressly
or implicitly fixes or makes provision for de-
termining the quantity and the price,

Article 15

{1) An offer becomes effective when it reaches the
offeree,

Article 18

{1} A statement wade by or other conduct of the
offeree indicating assent to an offer is an AT -
tance. Silence or inactivity does not in itself
amount to accepbance,

{2} An acceptance of an offer becomes effective at
the momeul the indication of assent reaches
the offeror. An acceptance is not effective if
the indication of assent does not reach the of-
feror within the Limee he has fixed or, if no time
is fixed, within a reasonable time, due account
being taken of the vircuwmstances of the trans-
action, including the rapidity of the means of
communication employed by the offeror. An
oral offer mnst be accepted immediately unless
the civcumstances indicate otherwise.

Article 19

{1) A reply to an offer which purports to be an
acceptance but contains additions, limitations
or other modifications is w rejection of the offer
and constitutes a counteroffer,

Article 23

A contract is concluded at the moment when an
acceptance of an offer becomes effective in accor-
dance with the provisions of this Convention.

Article 24

For the purposes of this Part of the Convention,
an offer, declaration of acceptance or any other in-
dication of intention “reaches™ the addressec when
it is made orally to him ur delivered by any other
means 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 res-
wlence,

Appendix B: Articles in QuixoTs
Article 14 (1)

def::offerforder=0]/ |offeror=A, offerec=B] «
fact:proposal
[[having_a_purpose_to_conclude_a_contract=yes,
addressed to_one_or_more_specific_persons=yes
snfficiently _definite=yes,
indicating the_intention.of the_offeror.
to_be_bound in_case_of acceptance=yes,
addressee=A, addresser=B];;
fact::proposal / [sufficiently_definite=yes] &
fact:proposal
[indicating_the goods=yes,
expressly fixing_the_quantity_
and_the_price=yes];;
factzproposal [ [sufficiently_definite = yes] <=
fact:proposal
[ lindicating_the_goods=yes,
implicitly fixing_the_quantity.
and_the_price=yes|;;
l'u.-n‘l:'.:pmpmalf[sulﬂicimtly..dgﬁnite=m| =
fact:proposal
[lindicating_the_goods=yes,
making_provision for_determining_
the quantity and_the_price=yes]:;

Article 15 (1)

effect_def:offer|order=N]
Jthe_date_of_becowing effective=3,
offeror=A. offeree=H] +=
dl&f:nlfnr[nrﬂ nr=N]Hﬂﬂ'{-mr=ﬁ, u[['q_-n_-q;:B] .
def:reaches|order=N|/[the_date_of reaching=8];;

Article 18 (1)

def::aceeptance]order=N| +=
effect_def:offerfurder=N-1] [[offeree=A],
fact:reply|order=N|
[lact — indieation of_intention,
intention=nssent, aldresser=A];;

Article 18 (2)

effect_def::acceptance|order=N)|
J[the_date_of_becoming_effective-—=5| «
ﬂﬂf:aﬁﬁ%ptmumlurdgr=ﬁ] .
def:reaches|order=N|
/lkind — within_a/the_time,
thedale ol reaching=38;;

Article 19 (1)

def::offer[order<N| /[offeror=A, offcree=B] «
effect def:offerforder=N-1]/[offeree=A],
fuct:reply|order=N]

[lact = indication_of intention,
intention=assent,
containing_modifications=yes,
addressee=A, addresser=B];

Article 23

defi:contract|jorder=N| +
effect_def:acceptance[order=N|;;



Article 24

def::renches[order=N]/[the_date of reaching=T] «
fact:reply jorder=N|

{[act=oral_conduct, the date of oral_conduct=T]:

def::reaches[order=N| /[the_date_of_reaching=T] <=
fact:reply[order=N|
[[act=delivery|place=personal],
the_date_of delivery=T;:
defzreachesorder=N] /[the_date_of reaching =T] +
rm:t:repi}r[n[der =N]
lf[a.':t —-de'liverjfjp]aa:r::hnHinﬂﬁsf .
the_date_of_delivery=T, addresses=R],
fact:R /[having a_place_of_business_or_
mailing_address=yes] ||{R C hnman};;
def::reaches[order=N] /[the_date_of _reaching="T| <=
fact:reply[order=N]|
{[act=delivery[place=mailing address|,
the_date_of delivery=T, addressee—R),
fact: R/ [having a_place_of business_or_
mailing_address=:yes| {|{R C huwman};;
defi:reachesforder=N|] /[the_date_of_reaching=T)] +
fact:reply[order=N]
{lact=delivery[place=hahitnal|,
L date_of delivery="I', addressea—Tt],
fact:I/ [having a_place_of_ business_or.
mailing_address=no| [|[{R C hwman };;
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