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Abstract

Legzl 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 powerlutly legal reasoning. So legal reason-
ing is the target for next generation databases.

In order to investigate whether or not the deduc-
tive obiect oriented database (DOOD) language ‘system
Qurxore is effective in legal reasoning, we are both writ-
ing the Vienna Sales Convention {whose formal name is
the [nited Valions Convention on Contracts for the In-
termational Sale of Goods (CISG)) in Qurvore and con-
structing the legal database on Qrzaore.

In this paper, we show that Currore 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 lunguage processing, databases and other tech-
nologies are expected to be integrated.  From Lhe
database point of view, legal reasoning requires access
to vast data and knowledge sources such as written law
{for example, constitution, decrees, orders, ordinances,
regulations and so on} and woweitlen law {for sxample,
customary law, case law, theories, social norms, indus-
trial policies and so on). [n particular, we have a greai
many precedents. Becanse it is difficult for a person 1o
deal with such nmounts of legal data and knowledge, it
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is hoped that dalabases can rhanage 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,

Tn the FGCS (Fifth Generation Computer System)
project, we have designed and developed Gharors,
a deductive object-oriented database (DOOD) lan-
guage/system 4, 6, 7, 8, 9], From a logic programming
point of view, it is also thought of as an extended con-
straint losic programming language based on subsump-
tion constrainis. In adedition, its queries and answers are
extended to be able te 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
information processing and natural language understand-
ing [3, 5, 8].

At present, we are constructing a legal database using
the Vienna Sales Convention (whose formal name is the
United Nations Convention on Condracts for the [nfer-
national Sale of Goods (CISG ]} and using it to investi-
gate how to represent legal knowledge, and how effective
Cuizxeore 15 in legal reasoning. In this paper, we intro-
duce a method of representing legal data and knowledge
inclhided in GESE.

Section 2 briefly introduces C05G and gives that part
of U156 explained in this paper. Section 3 introdurces a
method of reprezenting legal data and knowledge based
an CISGE, Section 4 sumrnarizes our future works.



2 CISG Part II. FORMATION OF
THE CONTRACT

CJSG is the acronym for the Unifed Nations Conven-
tion on Contracts for the International Sale of Goods,
which has 101 articles and is also known as the Vienna
Sales Convention. Damestie teade follows domestic law,
while international trade observes this convention. It was
adopted at a conference for diplomats in Vienna on April
11, 1980, and took effect ot January 1, 1588,

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

In Section 2.1, we briefly explain 2 simplified legal
model of the articles which are part of CISG Part
as shown in Appendix A In Section 2.2, we list commen
questions about CF5GE Part 11

2.1 A Simplified Legal Model of the
Articles

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

To canclude & contract, two parties are necessary. One
party makes an offer to the other party. If the offer
reaches the offeree, it becomes effective. The offeree may
make a counteraffer to the effective offer or give an ec-
eepiance of Lhe effective offer to the other party. If the
acceptance reaches the addresses, it becomes effertive and
a contract s concluded.

Figure 1 shows the situation of concluding a contract,
The words shown in figure 1 form Lthe constituent activ-

ities in CUSG Part 11

effective off
effective offer reached
counteroffer
"""'"-"- ﬁ;ﬁ — effective accntpt:mm:
mcmd contract concloded
acceptance

Figure 1: A Simplified Legal Model of the Articles

Daring a negotiation for concluding a contract, the
parties concerned in the contract have the following
righils;

+ A party may withdraw his offer or his acceptance

{Figure 2}

» A party may revoke his effective offer (Figure 3).

¥
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( acceplance] ( o

acceptance)
reached
,f withdrawal

Figure 2 A cight to withdraw an offer or an acceptance
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Figure 3: A right to revoke an effective offer

2.2 Common Questions about CI5G

Part 11,

These are common questions about OF5G Part [
s “Dloes a proposal constitute an offer?

& “Does an indicalion of intention to an offer consti-
tute a counteraffer?™

e “Does an offer become effectove?™

¢ "Does an indication of intention to an affer consti
tute an accepfanee?”

s “Does an sceeptance become ¢fective?
¢ “ls a confract concluded?™

o “May an e¢ffer be withdrawn?"

» “May an effective offer be revoked?™

» "May an acceplance be withdrawn™

It is important that we can ask databases the above

auestions camly.



3 CISG Part 11 in Qurxote

3.1 Objects and Modules in CISG Part
I

An article usually constitutes a legal concept when an
incident meets some conditions imposed by the arcticle.
o at first we consider incidents in the real world and
defined legal concepts in CTSG Part T,

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

1) Incidents in the real world,

s a party concerned in & contract {for example, Tom)

» the other party concerned in the contract
[fnr EIHTI]E]]P‘I .I[JH}

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

& some indications of intention of the cne party during
a negotiation for concluding the contract {for exam-
ple, the number of Tom's indications is V)

+ eome indications of intention of the other party dur-
tng the negotiation {for example, the number of Joe's
indications is M)

2) lLepal concepts and the articles which constitute them

= an offer( Article 141))

+ a counteroffer for the offer, a counteroffer 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))

® a0 anceptance Arlicle 13{1}]

# an acceptance may be withdeawn(Article 22)

s an effective acceptance{ Article 18(2))

* a concluded contract{Article 23}

* an offer reaches, o counteroffer reaches, -,

an acceptance reaches, - - [ Article 24)

The legal concepts in 2) can be divided inta theee:
ones related to effectiveness, which need some informa-
Lioe aboul Lime, olhers related to rights, and the others.
Cheraor e has object terms which represent objects or con-
cepts and medules which classify data, knowledge or con
L'.Ppth. Tor evreler Lis Pepresenl W arkicles i .-"'L|.I|'.1L'I]-IJ.!."E Y
in uraxors, we consider 4 moedules: module fact, def,
effect.def and capable added 1). We rlso consider alyject
terms that represent the abeove incdents and the above
leral concepts.

The 4 modules and the object terms are as follows:

(1) module fact:
Muodule fact has object terms that represent an inci-
dent in the real world.

+ tom (He is a party concerned in the contract)

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

e proposallefferor=tom, offeree=joe|

o indication|doer=7oe, addressee=tom, arder=]],

indicalion|doer=joe, addressee=tom, order =N] !
» indicalion/dorr=tom, addressee=joe, order=1],

indication|doer=tom, addressce=joc, order=M] ?
(2) module def:

Module def has object terms that represent a legal
concept except effective ones

affer[offeror=jee, offeree=tom, order=1|,

offer(offeror=qoc, offeree=tom, order=N] 7
s offer|afferar=tom,of[erce=jgoc, ovder=L],

T

offerofferar—tom, offeree=joe, order=M) !

» acceplencelaccepter=joe, of feror=tom, order=N]

s coniract[acccpler=joe, o fferor =tom, order—= N

e reaches[doer=1oc, addressec=tom, order=1],
reaches|doer=joe, addressee—tom, arder=N|,
reaches|doer=tom, addressee=joe, arder=1],

reaches|doer=iom, addressee=gor, aorder= M|

(3) module effect _def:
Moduele o ffect_def hos object Lerms that represent a
legal effective concept.

e offer|offeror=joc, o fferee=tom, order=1],

e,
affer[afferor=Joe, offevee=tom, order=N|

Vindication|docr=joc, addrossce=tom, order=i]
represculs Joe's indication of inteution bo Tom.
indication|doer=jos, addressee=tom, order=i + 1|
represcots the next indication to
jmﬁ::rq.!.:'wq.[d(,lfr:j(:g:,4|:|;.|'1.|fr+.33|;:|.‘=-!m:'t, o !‘il."?‘=1'i[1 L J"-":I

Hndirntion|darr=tom, adidressee=joe, order=j|(L £ 7 < M)
repesents Toan's fiedbeation of eilenlacn b Jee They ace alsa i
nrier of dimw.

daffor|sfferor —jor, af feres=tom, order=i] repredenta a coun-
terofler {1 <45 V).

bafferio fferor=tam. o fferee=jne, order=j| represents & eonn-
toroffer {1 < § < M)



» offer|offeror=tem, offeree=joe, order=0|,

ey
offer[offeror=tom, offeree=joe, order= M

» acceplance(accepter=jae, offeror=tom, order=N|

(4) rreodule copeble:
Module capable has object terms that represent rights
which the parties concerned in a contract have,

¢ withdrowmng.offerjofferor=jee,
of feree—tom, order=1H|
e revoking e ffective_o ffer|offeror—tom,
offeree=joe, order=[]
e withdrawing_acceplance[zccepter=joe,
afferor=tom, arder=N]

When we examine the relations between the above ob-
jeet terms and the articles in Appendix A, we notice
that each article defines a eorrespondence between ob-

jects (Figure 4, Figure 5, and Figure §}.
fact: def:

Ar. 141
proposal]afferor=tom, .

afferfuferor=tom,

! afferee=joe,
offeree=joe] HH"Q order=0]
"“Lr.mcﬁe_r{ﬂ’oerzm,
|indication]doer=joe, | addresree=joe
add.rem#mmf‘\&-"fi‘i order=0] '
ﬂl"ﬂ'l'r‘:f,r Htfﬂf{tfﬂmﬁ.mr
afferee=tom,
rder=1{
indicationfdoer=joe, o ﬂ }
addressee=tnpm—Ar. 18]
m;_:w ™ Tacceptance/accepter=joe,
nffernr=fom,

fom order=Nj
Joe

Figure 4: Modnle foct and madule def

defoffer(offeror=joe, offeree=tom, order=K]| rep-
resenits Lhat Joe's Kth indication of intention to Tom,
which exists in the rea] world, constitutes an offer ac
cording to OS5, In the same way,
effect defioffer(offeror=for, 0 ffrree=tom, order=K|
defiveaches|doer = jor, pddressee=tom, order = K|
dtf.':w.'n.:eplum;e |¢::¢=pl!cr =joe, aﬂ'crur =, order= K|
defiicontractaccepter=joe, offeror=tom, arder=K)
represent that Joe's Kth indication of intention in the
real world constitntbes
an efective offer
# reached indication
an accepiance
a concinded contract

def: effect_def:

mgj}emﬂmr ‘: s ™,
offeree=joe, |

=tam,
arder=0] Ar 151} :“ﬁﬂ;g::;:jw
reaches{doer=tom, ,.-«"'!I order=1)
addressee=joe, =]
order={]
acceptancefaccepler=jog,
nfferar=tom, ]
ﬂrdﬁrf“‘r mﬂcﬂpﬁ'ﬂe{aﬂczpr&ﬂj&.
reaches(doer=oe, _,_.""J offeror=tom,
addressee=tom, - ' order=N]
arder=N]
contract{accepler=joe, »

]

afferor=tom,
arder=N]
Figure 5: Module def and module effect def

def:

éﬂfﬂj&m F=jod, \

icationfdoer=joe,

arae=tom,
mddresree=iom, o

order=Mj
reqches{dosr=joe,
addressee=iom,
arder=M]
reaches{doer=joe,
addressee=tom,
order=N|

{

withdrawing offer{oferor=joe,
afferge=lion,
order=M]

Figure 6 Module capable and other modules

respectively according to CTSG.
capable:withdrawing.offerlofferor=joe, o fferee=

tm,wder:ﬂ'] represents that Joe's Kith offer may be

withdrawn according to CF5GE In the same way,

rapablesrevaking e f fective offer|offeror =joe,
offeres=tom, order=K]
capableswithdrewing acceptance|acoepler=foe,
o fferorstom, order=/]

represent that

Joe's K'th efective offer may be revoked
Joe's Kth acceptance may be withdrawn

respectively according to CF50



3.2 The Common Questions in QUIYOTE

The commen questions introduced in Section 2.2 are rep-
resented in QuzroTs as follows:

s “Does o proposal constitute an offerT"
7- defoffer[o fferor=tom, offeree=joe, order=0].

& “Dees an indication of intention to an offer consti-
tute a { counter-) offer?”
- defioffer[offeror=A,of feree=B, order=K|.
(A, B)={tom, joe)or{joe,tom),1 = K < N, M)

* "Tioes an offer become effective®
T gffect defioffer[afferor=41,
offeree=B order=K].
({ A, B)={tom, joe)or(joe, torn), 0 £ K £ NoM)

® "Does an indication of intention to an offer consti-
Lute an aceeptance?”
1 defiacceptance|accepter—joe,
o fferor=tom, order=N|.

# *Dioes an acceptance become gffective?™
7- effect def acceptance|accepter=joe,
offeror=tom, order=N|.

» "Iz a contract concluded?”
I d.efrm!rﬂct[a.ﬂcﬂ}?ﬁﬁ':j&f,
aﬂ'erur=imn,,ﬂr‘de?'=N].

¢ “May an offer be withdrawn?”
?- capable:withdrawing UIIHI’[HIIEI"U:I':A,
offerce=F order=N|
(A, B)=(tom, joe)or(joe, tom), 0 < K < N, M)

o “May an effective offer be revoked 2"
P- capablesrevoking e f fectiveoffer
|offerar=joe, offeree=tom, order=N]
(A, By={tem, joe)or(joe, tom),0 = K < N, M)

« “May an acceptance be withdrawn ™™
- capableswithdrawing_acceptance
[rtr.w:r-:plr:r:ja:: o fferor=tom, :?r“di‘-‘i"ﬁﬁ-.
{[A, By=(tom, joejor{foe, torn}, 0 = K < N, M)

3.3 Queries and Answers in QUIYOTE

Chne of the main features of data and knowledge in knowl-
edge inlormation processing, such as legal reasoning, is
that the informaltion is partial. That is Lo say, sufficient
information is not necessacily given in the beginning. For
example, a new case might not have all the important
farts or new facts might be found later. 5o 2 query and

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

We introduce some questions and answers about OIS0
Part JI. in QrzrxoTe.

We assume that some facts about o negotiation be-
tween Tom and Joe for concluding a contract are stored
in the databasc.

1. “Toes Tam's proposal to Joo constitute an offer?”

This question is represented in Qurvors as follows:
- def-o ffer|offeree=tom, off eree=joe, ovder=0].

We can get 4 answerz with assumptions as follows:

IF fact:;proposal(offerar=tom,offeree=joe],
the gquantity and the price C
erpressly fizing them
fact:proposal[offeror=tom, offeree=joel,
indicating the_goods = yes
THEN YES
1IF jncirpmgwmﬂaffrmrﬂm,afferee.—juc].
the. quantity_ond_ the price C
implicifly_firing them
Ffact:proposallo fferor=tom, offeree=joe].
indicating the goods = yes
THEN YES
IF fact:proposallofferor=tom,offeree=joel.
the guantity_and.the price T
muking_pr'm.lisim_far,determining_mem
Joct:proposal|o fferor=tom, offeree=joe].
indicating_the goods = yes
THEN YES
¥ fact:proposal|offeror=tom,offeree=joe|.
su fficiently de finite = yes
THEN YES

The first answer means that

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

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

2. We assume that from the real proposal paper we
finel that the goode in the proposal are oranges, the
quantity is 1000 and the price is 20 and we store this
information in the following [orm:
Factupropasallofferor=tom, o fferee=joe]

Jgeads=""vrange" grantiiy=1000, price =20



In addition, we assume that a proposal indicating
the goods is construed as fixing 2 value of the goods
fabel in the above form, and a proposal expressly
fixing the quantity and the price is construed as fix-
ing values of the gueantity label and the price lobel
in the above form. If we want to ask the following
question:
“Does the proposal constitute an offer™

in Lhis sitwation, it is represented in Quryeare by the
fulluw!ng.

T-def:offer[offeror—tom, offeree—joe, arder=0];,
&program;;
facizpraposal[offeror=lom, o fferee=joc]
f[gmd;‘ ="prange", quantiiy=1000, price— ﬂl:ll]i ;
fact:proposal | offeror=tom, of feree=j m:]
Jlindicating the gonds=yes| +=
fact:proposal|offeror=tom, of feree=jor]
Jlgoeds — Lstringl;;
factzpropesaljofferor=tom, offeree=joe]
fthe guantity and the price —
expressly_fizing them] =
Sact:proposalo[feror=lom, o fferee=joe|
[lguantity — &einfeger,
price — Linteger];;

As the above question, we can add a program to a
conventional guery in Qurrvore. Added programs
are dealt with as hypotheses,

. "Does the offer become effective?™

This gquestion is represented in Qurrors as follows:
Y- effect defioffer]offeror=tmmn,
offeree=joc, arder=L0],
We assume that we know only that the proposal is
delivered. We can get 4 answers with assumptions
as follows:

IF foctproposal|offeror=tmn, o [feroe=jore] act
= delivery]place=personally)

THEN YES

1F feet:propesallofferor=tom, o fferee—joe|.act
= delivery[place=business)

THEN YES

IF _l"a.c:t:pﬂ'npnsa!’[afjefnr_tmn,.nﬂeree_jnej_.:ct
= delivery|pluce=mailing_address]

THEN YES

The first answer means that

“IF the prepesal is delivered to Joe per-
sonally, then ¥EI™

4. We assume that Joe's second indication of intention
constitute a {counter-) offer and we want to with-
draw the offer. We can ask the question:

“May the offer be withdrawn?
represented in Chrrors as follows:
7. capeblerwithdrawing_ offerfofferor=joe,
offeree=tom, order=2],
We can pel the following answert,

IF
Factindication[order=3, doer=joe,
addressee==tom] kind
= remouve|object=indication|or der=2,
doer=joe, addressee=tom]|

def reachesforder=3, doer=joe,

addressee=tom|.the_date_of_reaching
C defireaches[order=2, doer=joe,

addressee=tomn|.the_date_of_reaching

THEN YFES

The answer means that

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

And if the condition 15 satisfied, we can actually
delete Joe's second indication by using an update
rule in Quzxore(d].

A, Wi 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 question:
“What is the date when Joe's second indication
reached Tom®"

as follows:

7 dej':rtuc'hus!urder =2, doer=joe, addressee=tom|

[the_dute_of renching=X].

For example, we can get the following answer:

X = date[year=1994, month=11, day=20)].

As the above queries and answers, we can deal
with partial information, hypothetical reasoming and re-

abricled abduclion, which are inportant in legal reason-
ing, using (uzvote. In addition, we can know whether

or not facts satisfy logal requirements fer concluding a

MWe use sulsumptian csnstroimd instead of thue consiraint
{writton ©yme ) 10 this paper, We plan to inprave QUTYOTE &o
that it ean dead with time constraint:. See Section 4.



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 QUIYOTE

In Appendix B, the articles in Appendix A are writien in
QurxoTe ueing the object ferms and the modules in Sec-
tion 3.1. When we considered descriptions of the articles
in Qurrors, we tried to make the descriptions represent
the articles with regard to the legal moedel in Section 2.1,
vmxvore has attribute ferms, each of which represents an
object term and its properties. Because an article usually
connects an incident to a legal concept, we also tried to
make the descriptions represent conditions in the articles
as properties of objeet terms, that is, aftrbufc ferms in
module fact, not in module def nor in module ef fect def
For example, article 19 (1) in Appendix A:

A [ﬂply to an offer which purports Lo be an ae-
ceptance but contains additions, limitations or
other modifications is a rejection of the offer and
constitutes a counteroffer,

is represented by the mole in Appendix B

defuaffer[afferor=A, 6fferce=F, order=N] =
fectiindication[doer — A, addressee I, order - N|
[act = indication_of infention,
inleniion=assent,
comteining _maodi [icalions=yes,
kind—replylobject—
indication|doer=FB addressse=4A order =‘!{JE|;
effect def:nffer|afferor=R offerer=A, order=M];;

The rule means that

When A's Neh indication of assent which is a re-
ply 1o B' ML indicalion and contains modifi-
cations exists in the real world, and the H's Mth
indication constitutes an effective offer, the Mth
indicalion constitules an (eounterjoffer.

Ag 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 represanted by the rule in Appendix B:

copableswitbdruwing offerfofferor=A, ufferea=H,
order=N| =
fact:indication|doer=A, addressee=E, order=1{]
[kind=remane|abj erl=

indication[doer=4A, addressoe=F_ order=N]]];
def:affer(offeror=A,offeree=8, order=N];
dafirenches|doer=4A, gddressee=5, order—N]
[Tthe date_of reaching=50]:
defireaches|doer=A, addressea=H8, order=M]
[Tthedate.of reaching=51]
lI(81 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 Afth indication is 81, and 51 is earlier
than 50, the offer may bé withdrawn.

4 Concluding Remarks

Although legal reasoning is one of the most attractive ap-
plications for next generation dalabases, 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 Quoraore, as a DOOD languags
Jeytem, ig effective for representing legal data and

knowledge properly,

2. We show that its query, which is able to deal with
partial information, hypothetical reasoning and re-
stricted abduction, is useful in legal reasoning, and
a legal database on Querrore is more powerful than

n conventional one,

To create a bigger legal database, we plan the following
experiments and extensions:

(1) Conirol of generaling assumptions

Altheugh Qurrore gives only properties of obiects as as-
5.umpti_un with answers and we can make each rule not
generate assumptions in query processing, we stimetimes
get a lols of assumplions. We are considenng how to get
only the impartant assumptlisns or only those assump-
tions which we want to know.

fWe use subsumption constraint  instead of time constraint
(written <) 33 this paper, We plan to nprove QUIXOTE so
that it can deal witl time constraints. See Section 4.



(2} time constraints

We are trying to improve Qurrore so thab il can use
external functions. For example, if uarxore can use an
external function that evaluates time constraints {written
T and <., [or ex,ample, mmpaﬁng two dates in or-
der to find out which one iz earlier and eounting the num-
ber of days), we can deseribe a module o ffect{time=T)
in Qurxore as follows:

effect[time=T]=X +=
effect.def: X [[the date_of beginning=5,
the_date.of terminated=E)
H{S Ciime 414 < time E}

The module e ffect[time=T] contains the ehject terms
effective at time T

{3) Negation

Qurvore has NAF [Negation as Failure) and disequa-
tiot constraints to deal with negative information. We
are investigating whether or not the abave 2 features
are enough Lo represent the Viennae Sales Convention in
{hrvere and whether it is better to extend Quzrore to
be able to deal with nen-monotenic reasoning for repre-
senting law naturally,

(a) Helios

Although ‘reasonable’ is used in many articles of COT5G,
the meaning of the word is not defined in CISG. The
reason i5 that the court wants to clarify the meaning
without the influence of social and period changes. A
powerful legal database system thus has a function that
adopts human judgement.

Heltos which is a heterogencous, distributed, eoopera-
tive problem-solving system, is being studied and devel-
aped at 100FL [1 1]. Helios can define any database, con-
straint solver, application program, of even a pPerson, as
afl age.nt‘ and can solve p1'n|ﬂr.|nn hJ.r mmpe-::tl.ir:ul: AT
agenks.

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

Wi will l:*.xpa.ml Lhe Ir_-gal datahase uaing C'ISG toa very
large dalabase/knowledge base as we enhance Quzyore
using Helios,
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Appendix A: Part of CISG Part

1.

Article 14

{1) A proposal for concluding a contract addressed to
one ar more specific persons constitutes an offer i 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 provision
for determining Lhe quantity 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 offeree before or at the
game time as the offer.

Article 16

{1} Until & contract is concluded an offer may be revoked
if the revocation reaches the offeree before he has
dispatched an acesptance.

Article 18

(1) A statement made by or other conduct of the offeree
indicating assent to an offer is an acceptance. Silence
ar inactivity does nol in itself ameunt to acceptance,

(2) An acceptance of an offer becomes effective at the
moment the indication of assent reaches the offeror.
An acceplance i\ nol elfective if the indication of as-
sent does not reach the offeror within the time he has
fixed or, il no time is fixed, within a reasonable time,
dus account being taken of the circumstances of the
transaction, including the rapidity of the means of
corununicalion 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 is a rejection of the offer and consti-
tutes a counteroffer.

Article 22
An acceptance may be withdrawn if the withdrawal
renches the offeror before or at the same time as the ac

ceptance would have becomes effective.



Artiele 23

A conlract is concluded at the moment when an accop-
tance of an offer becomes effective In accordance 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 indication of in-
tention "reaches” the addressee when it 15 made orally to
him or delivered by any other means to him persanally,
to his place of business or mailing address or, if he docs
not have a place of business or mailing address, to his
habitual residence.

Appendix B: Articles in Quivore
Article 14(1)

defioffer[offerar=A, offeree=B, order=(] <=
fact:proposal[offeror=A, offeree=B|
f[ha.ving_a_purpnse_tn_cc}nc!ude_a,cuntraa:t_}'ﬁl
.ar]r]reaﬁa‘r _If.n_nne__nl JI'I_I'![";!_SEJH!.".] El":_l_ll;“l'ﬁljl]ﬂ=}rﬁjl
sufficiently_definite=yes,
indicating.the intention_of_the_offeror.
ta_be bound in_case_of acceptance=yes|;;
factiproposalofferor=A, offeree=0]
l.l’[:-mfririr.nL]y.:lﬂﬁ||ile=yeﬁ] =
fact:proposal [offerar=A, offeree=H]
Jlindicating_the goods—=yes,

ca.pah]e::with:ira.i!'i11g_t‘:‘ff£rl:1ffﬁrﬁr=ﬁ.,um-.remﬁ,nrdnr=m o

fact:indication[doer=A, addressee=B, order=M)]

/ [kind=remove|object=

indication[doer=A, addressee=B, order=N]]j;

defioffer[offeror=A, offeree=B, order=N|;
defreaches[doer=A addressee=B order=N]

{[the_date_of reaching=20];
defireaches[doer=A addressee=B order=M)

/[thedateof reaching=51]
{51 E "s0};

Article 16(1)

capable:revaking. uﬁer[nﬁm’nr:A,nﬁma&=ﬁ,nrder=ﬁ] &=
fact:indication[doer=A, addressee=B, order=M]
/[kind=remove[object=
indication[doer=A, addressee=R, order=N]];
defrafferofferor=A, offeree=B, order=N];
def:reaches|doer—=A, addressee—D order=N|
J[the_date_of_reaching=50];
defireaches[doer=A addressee=B order=M]
/[thedate of reaching=%1];
defiacceptance(accepter—B offeror—A, order—K)
! [nhjen.‘.‘l'.:
indication[docr=A, addressee=B, order=N]);
factindication|doer=B addressee=A order=K]
/ithe_date_of dispatching--52)
({50 € 51, 50 # S1%, 50 C 82, 81 C 82, 51 # 52)%;

Article 18(1)

the_quantity_and_the_price — expressly fixing them];;

fact:-proposal[offeror=A | offeree=R]
Seufficiently_delinile=yes] =
fact:proposal [offeror=A, offeree=B]
findicating the_goods—yee,

the_quantity_ and_the price — imiplicilly_fixing_them]s:;

fact::proposal[offeror=A, offeree=0]
Ssufficiently_delinite=yes] <=
fact:proposal[offeror=A, offeree=H|
Jindicating the goods=yes,
thequantity_and_the_price —
H'Jak't]lg_]:rt'-}‘-"lsimL_rur_dr:Lr:rJr:irlirlg_thmn];;

Article 15(1)

effect delioffer[olleror=A, olferee=R, order=N]
Jlthe date of becoming effective=8] «=
deloferfofferor=2, afferee=D, crder=N];
cefreachesdoer=A, addressee B, order—N|
f[the date of reaching=8];;

Article 15{2)

tlelneceplance[accepter=A, offeror=B, order=N|
{lobject=
indication[doer=B, addressee=A, order=M]| <=
factindication[doer=A  addressee=B, order=N]
flact — indication_of intention,
intention=assent,
kind=reply[object=
indication[doer=B, addressee=4, order=M]],
containing. modifications=no] "%
affect_def.offerfofferor=8, offeree=A, urllr_'r:M];;

Article 18(2)

e nme snubenmplion panstramt  instead of time consteaint
{written <pme) in this paper. We plan tn improve Qmyome sn
that it can deal with time constraints. See Soction J.

Fag the result af debugging the legal database, {SU C 51,50 #
81} in added. For details of debagging legal databases, see [,

TWe use suhsumption constraind  instead of time econsiraing
[writlen = g0 ) 0 Ehis paper, These constraints ave represented as
{80 < ime S5L, 80 Spigye 82, 81 <gipee 32) by nzing time constraint,

WAz the resnlt of debugging the logal database, {50 C 51, 50 #
51} is added.



effect_def:acceptance(offeror=A, accepter=B, order=N]
J[the date_of becoming_effective=5] +=
def:acceptancefaccepter=B, offeror=A, order=N];
defreaches[doer=B, addressee=A, order=N]

/lkind — within_a/the time, the date_of reaching=S);;

Article 19(1)

defoffer[offeror=A, offeree=h, order=N| «
fact:indication[doer=A, addressee=B, order=N]
Jlact — indication ol intention,

intention=—assent,

containing modifications=yes,

kind=reply[ohject=

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

effect_defofferofferor=B, offerec=A, order=M];

Article 22

capableswithdrawing_acceptance
[accepter=A offeror=B order—N] <=
factindication{doer=4A, addresee=B, order=M)]
STkind=removeobject=
indication[doer=A, addressee=B, crder=N]|};
def acceptancelaccepter=4, offeror=B, order=N];
defreaches[doer=A addressee=B order=Nj
f[Lh:_{jnLl:.uI_r:mﬂ:Ljug:EU];
defireaches[doer=A addressee=B order=M]
[|the date_of reaching=51]
IHS1 € M50}

Article 23

def: :contr a.cl.[nffl:rnr:h, accepter=0, DrdEIﬂN] =
effect.def-acceptance]offeror=A, accepter=B, order=N];;

Article 24

defi:reaches|doer=A, addressee=0, order=N|
f[the_date_of reaching=T)] +=
'Far.t..'imﬁf:al'_h|r![|:|nr~|'= A, sl resmen=H, uru!:-.r‘:.:N]
/lact=cral_conduct, the date of oral_conduet=T);;
defirenches[doer=A, addressee=B, order=N|
Jlthe date of reaching=T] <=
factiindication|doer=4, addressee=R, order=N)]
Jact=delivery]place=peosanally],
thedate_of delivery=T];;
defiireaches{doer=A, addressee=DB, order=N]
Jthedateof reaching-T] +
fackindication[doer=A, addressee=H, order=H|
Jlsct=deliveryjwlace=lusiness],
the date ol delivery="17;

MWe use subsumplion censfram!  iostead of time consteaint
lwritten el in this paper.

10

fact:B/[having.a.place of business ot
mailing_address=yes|
{{B C the_party_concerned };;

defreaches[doer=A, addressee=D3, arder=N]|

{[thedate of reaching=T) <=
factindication[doer=A, addressee=B, order=N]
{|act=delivery[place=mailing_address],
the_date of delivery=T];
Fact:B/{having a place of business_or_

mai]il]g_ﬁ.:]drﬁﬁﬁ:}r&i]

|l{B C the_party.concerned}:;

defiireaches[doer=A, addressee=D, order—=N)|

[the date of reaching=T] <=
factzindication[dosr=A, addressee=B, order=N)|
,I"Eacl:rj::liwr}'[pliw:mhahll,uaﬂ_n.-:.-ii-]::m;t],
the.date_of delivery=T];
fact: B/ |having_a_place_of business_or_
mailing.address=no]
[l{B C the party_concerned};;
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