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Integrated Management of Biodiversity

14 April 2000).

CBD Decision VI1/24 4, 2002. Protection of Biological and Genetic Resources,
Proposal by the Delegation of Colombia, SCP/3/10, 8 September 1999,
Guidance for promating S¥nergy among activities addressing biological
diversity, desertification, land degradation and climate change (UNEP/CBD/
SBSTTA/11/18).

Para, 8, Biodiversity and climate change: guidance to promote synergy
among activities for bicdiversity conservation, mitigating or adapting to
climate change and combating land degradation, Decision VI /30,

A new definition of wise use of wetland is “the maintenance of their ecologi-
cal character, achieved through the implementation of ecosystem ap-
proaches, within the context of sustainable development”. See Resolution
IX1 A, Annex A: Conceptual Framework for the wise use of wetlands and
the maintenance of their ecological character.

An old definition of wise use of wetland was “their sustainable utilization
for the benefit of humankind in a way compatible with the maintenance of
the natural properties of the ecosystem”, and sustainable utilization was
defined as “human use of a wetland so that it may vieid the greatest con-
tinuous benefit to present generations while maintaining its potential to
meet the needs and aspirations of future generations"._ See Recommenda-
tion 3.3: Wise use of wetlands,
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Logical Structure of Change of Legal
Relations and Itg’ Representation
in Legal Knowledge Base System

in the Use of Legal Education

YOSHINO Hajime

Abstract

It is important for lawyers to identify the rights and duties that come into
existence as a result of the application of law to a conerete case-problem, It is
important for legal education to develop a students’ capability to reason this
state of affairs of legal relation under certain legal and factual situations, A
legal knowledge base system, which logically infers the legal state of affairs as
a conclusion from law together with the facts of a case and which clearly
shows the reasoning process, is to be a useful too] for legal practice and educa-
tion. As the legal state of affairs changes according to the time-progress of an
event, it is needed to clarify logical structure of changes of legal relation and
constitute a logical model to prove changes among legal relationships over
time in order that such a legal knowledge base system is constructed. This
study presents a logical model to represent the change of jegal relation based
on the concepts of legal sentence as well as their validity and applies it to a
contract law, i.e, the United Nations Convention on Contracts for the.Interna-
tional Sale of Goods (CISG) to construct its deductive knowledge base. Asa
visual representation method to represent the change of legal state of affairs,
we have intreduced the belt figure of the validity of legal sentences in our
legal knowledge base system in order that one can well understand the
change in rights and duties relations.

Keywords:

Legal Knowledge Base System, Artificial Intelligence of Law, legal knowledge,
legal education, legal reasoning, visual representation, logical model of law,
Logical Jurisprudence, legal relation, right and duty relation, contract, CISG
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Introduction

A legal knowledge bage system (LKBS) is a computer system which
contains le_gal knowledge and infers the possible legal result of the appli-
cation of law to certain cases and explains the reasoning process as well
as the legal knowledge that is applied.

It is important for a lawyer to be able to explain the legal state of
affairs that is connected with the case with which he deals. To identify
what kind of legal state of affairs exists is to reason what kinds of rights
and duties exist. For legal education, it ig Important to educate students
so that they have the capability of performing such reasoning. A legal
knowledge base system, which infers the legal state of affairs as a conclu-
sion from law together with the facts of 5 case, and which clearly shows
the reasoning brocess, will, therefore, be a usefy] tool for legal education,

In order to create 3 legal knowledge base system, it ig necessary to
clarify the structure of the law as 3 deductive system from which a legal
iudgment can be justified as the conclusion of the relevant legal rules and
facts. Asthe legal state of affairs changes according to the progress of an
event, a clarified logical mode] of law is necessary to enable us to detect
changes among legal relationships over time, from the beginning to the
end of a case. This study presents such a model based on “Logical Juris
Prudence,” in which the relationship between legal sentences and the legal
meta sentences regulating the validity of legal sentences play a definitive
role. The mode] ig applied to a contract law, ie, the United Nations Con-
vention on Contracts for the International Sale of Goods (CISG), Thus,
the deductive structure of the contract law is clarified so that the appro-
priate answers to questions about the legal state of affairs at any time are
logically deduced as results of the application of CISG provisions to con-
Ccrete case-problems. On this basis, we have constructed a legal knowledge
base system of the CISG, LES-6 and LES-7"

In this respect, a visuai representation will be useful in representing
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the change in rights and duties relations that students will need to under-
stand as regards the movement of the legal state of affairs, Therefore, 1
have introduced the belt figure of the validity of legal sentences which
describe rights and duties, in aid of our legal knowledge hase system.

In this paper, we wiil demonstrate (1) the basic concepts in Logical
Jurisprudence, (2) the representation of changes of legal relations, (3) a
case-prablem and sclution related to the CISG as an example for discus-
sion, (4) the legal meta sentences which decide the validity of legal sen-
tences, {(5) the legal knowledge base systems developed by us and (6) the
applicability of the legal knowledge base system to leg_al education.

1. Basic Concepts in Logical Jurisprudence

Logieal Jurisprudence is our logical theory of law; Logical Jurispru-
dence tries to define the world of legal discourse in terms of the smaliest
unit of primitives. It starts from three primitives: “sentence,” the “validi-
ty” of a sentence, and the “inference rule” Logical Jurisprudence attem pts
to explain the law by using these three notions as much as possible.

Logical Jurisprudence does not support the existence of “legal norms
as a meaning,” which has traditionally been admitted or presupposed in
legal studies and legal practice. Logical Jurisprudence starts from the
notion of “legal sentences.” Sentences exist as a formzof written or spoken
signs and they are supposedly perceptible, and therefore, communicabhle,
In my opiﬁion, the meaning of legal norms belongs to the world of images,
It is what one imagines when legal sentences are thought of. To commu-
nicate such images to other persons, they must be put into sentences that
are comprehensible to others. Logical Jurisprudence considers sentences
in the field of law to be the direct object of légal recognition.?

The second basic concept in Logical Jurisprudence is the “validity” of
a legal sentence. The validity of a legal sentence is viewed by Logical
Jurisprudence as a “truth in the logical sense” That a legal sentence is
valid means that it is true in the world of legal discourse, ie, legally true.
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- Logical Jurisprudence represents this legal truth by means of a predicate
(e.g., “is_valid (sentence 1, goal Ltime 1),” which could be read as follows;
“a sentence 1 is valid for goal 1 at time 1™). The representation of the con-
cept of validity by a predicate iz a characteristic of Logical ] urisprudence
that corresponds to the natural linguistiﬁ: representation of knowledge in
the legal world.

The third basic concept in Logical Jurisprudence is the “inference
rule.” Logical reasoning is based on inference. The main rule of inference
Is in Modus Ponens, which is represented in the following schema, where
A and B express propositions:

(A=B)& A = B

This formula is to be read: “f A then B'is true and 4 is true, then it follows
that B is true. Modus Ponens is the basic reasoning schema of legal justi-
fication as will be discussed later.

In Logical Jurispr{;dence, legal reasoning is the process of the devel-
opment of legal sentences. In other words, legal sentences are developed
through the process of legal reasoning,

Logical Jurisprudence divides legal reasoning into the reasoning of
justification and the reasoning of creation, The reasoning of legal justifica-
tion is reasoning through Which a judgment is justified from already-
justified legal knowledge. Logical deduction is the type of reasoning of
legal justification, The logical structure of this reasoning is that of Modus
Ponens. Judgment may not be deduced from statutes and facts alone, but
it may be deduced from the whole body of legal knowledge, inciuding
statutes, facts, and additional legal sentences to the former, as is implicit
in legai commoan Sense, or, as a result of the reasoning of legal creation,
Logical Jurisprudence makes this implicit or created knowledge clear and
identifies it so as to make it explicit. The foillowing are additional legal
sentences; legal principlés that unify statutory legal sentences; common
sense about law and legal terms, especially hierarchical relations between
legal concepts; and the interpretation of statutes that are produced by the
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reasoning of legal creation. Logical Jurisprudence analyzes legal knowl-
- edge in detail, and recognizes and demonstrates the implicit knowledge of
-legai experts and legal sentences created by the reasoning of legal crea-
“tion, such that the reasoning of legal justification is formed as logical
. deduction.

The reasoning of legal creation is reasoning through wﬁich judgments
themselves or additional legal sentences are either discovered or created.
This reasoning is related to logical deduction because legal sentences are
created so that a legal judgment is to be legally justified, ie, to he shown
as a conclusion of logical deduction from the whole legal premises includ-
ing these additional sentences. The reasoning of legal creation is per-
formed through falsification reasoning, which has the logical structure of

Modus Tollens:

(A=B)&B= =4

This formula is read as follows. ‘If one sets hypothesis A (together with
already accepted theorems), then B follows’ and it is proven that B is net
true. Thus, it follows that the hypothesis 4 also is not true. (The legal
hypothesis cannot be proven as just but can only be falsified as unjust.}

The reasoning of legal creation, however, requires something more
than deduction. Reasoning to get a sentence of hypothetical fact is abduc-
tion and reasoning to get a sentence of hypothetical rule constitutes in-
duction.

Logical Jurisprudence analyzes the legal reasoning process in two
Ways: (1) concretization and (2) systematization. This is also the case for
the legal reascning of creation. Through the interpretation of statute
texts, terms of statutes are concretized, namely putted into concrete
terms, which are more close to fact sentences, creating legal sentences
which describe inclusion relations of the latter terms in the former terms.

_In systematization, sentences of legal principles are created which will

enable us to bring mere eollections of legal sentences into a deductive

system.
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Sentences in the legal field, referred to here as legal sentences, are starting
points, as above explained. We introduce the basic kinds of sentences,
according to which all legal sentences are classified, so that laws can be

systematized as logical deduction.

Legal sentences consist of two types: legal rule sentences and legal
fact sentences. It is important to distinguish between the two legal sen-
tences. Legal rule semfences have the following syntactic form: “Vv X
{a (X) < b (XD} This formula is read as: "Forall X, Xise,if Xis " In
legal sentences, the consequence of the sentence, which is the portion on
the left in the formula, ¢ (X, is called a “legal consequence,” and the ante-
cedent portion on the right, # (X),is called a “legal requirement.” On the
other hand, legal fact sentences have the following syntactic form:
“d (z1),” which is read as: “21 is b Note that the difference between legal
rule sentences and legal fact sentences is purely syntactic in Logical Juris-

assume that 4 theory of science is deductive, so they are not interested in
fmdmg the deductive structure of law. Moreover, legal knowledge is too
Specialized and complicated for engineers to identify deductive relation-

We focus on the Drocess of systematizing the law of contracts toward a
logically deductive knowledge baget of the CISG, leaving the reasoning of
legal creation for another time." What hag been explained about the struc-
ture of legal reasoning can be shown visually in Figure 1,

I would like to-clarify the concept of legal sentences more precisely.

Prudence, as mentioned ahove,

Second, legal sentences are to be further classified in terms of elemen-
Figure 1: Legal Reasoning as Developing Process of Legal Sentences tary legal sentences or complex legal sentences. An elementary legal sen-
' lence is the smallest unit of legal sentences. Statutes or contracts are com-
posed of elementary legal sentences, e.g., “one must drive a car under 85
miles per an hour on a highway” or “A may require B to pay the price of
310,000." A complex legal sentence is a group of legél sentences, such as
“the United Nations Convention on Contracts for the International Sale of
Goods,” or “a contract for sale of a farming machine between A and B on
October 8th 2005." A code, and parts or sections of an article of  statute
are complex legal sentences, In most cases, the fact that a certain legal
senience belongs to a complex legal sentence is represented by the place-
ment of the senterices and the space where it is printed. The relationship
is represented in Logical Jurisprudence by a sentence describing the uni-
fied relationship of grouped sentences. The concept of a complex legal
sentence enables us to treat the validity of all legal sentences at once.
Namely, if one has described the validity of a complex legal sentence, then
all legal sentences that belong to it are also valid. The advantage of the
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complex legal sentence is that it contributes to economical description of

validity of lega] sentences,

edge to distinguish between legal object sentences and legal meta sep-
tences. A legal object sentence describes the object itself. In the legal do-
main, the object is an “obligation.” Legal object sentences prescribe the -
obligations of a berson. The sentence “one must drive a car under 65 miles

Per an hour on a highway” or “B must pay A the price of $10,000" is 5 legal
object sentence, A legal mern senience describes ahout legal sentences.
More brecisely, it describes the validity of a legal sentence. Some legal

meta sentences describe the validity of other legal meta sentences. An

example of a legal meta sentence is: “A law is enforced 20 days after the
day of its promulgation” [article 2 of the General Act governing the appli-
cation of laws in Japan]. Another example is the foilowing: “(1) This
Convention applies fo contracts of the sale of goods between parties
whose places of busiriess are in different states: (a) when states are con-
fracting states; or ._» (article 1 of the CISG).

2. Representation of Changes of Legal Relations

Law ultimately prescribes the obligations of persons. In other words,
Peopie’s conduct ig ultimately regulated by obligations imposed by law.
What lega] obligations exist depend upon the legal sentences that de-
scribe the obligations, or more precisely, on the validity of the sentences
that describe the obligations. The validity of legal object sentences is
prescribed by legal meta seritences. In Logical lurisprudence, the exis.
fence of A's obligation to Z means that a legal sentence which describeg
A’s obligation, such as “A has an obligation to do Z” or “It is obligatory for
Atodo 2" ig legally valid. The relation of the existence of an obligation
and the validity of a legal object sentence describing the obligation are
represented visually in Figure 2.

The same is the case for the existence of the right, What legal rights
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Figure 2: Visual Representation of Changes of a Legal Relation

There is no obligation. No legal object sentence is valid.

= .. Obligation X . Xiis obligatory”
| Cturnsup o | becormes valid:
BT {gati 1 | "X is obligatory® is valid
bty Obligation X exists abligatery” gatory
ey 18 valig
. o _ :_.:§5= 3 leig*atmn X o0 R wn “Tig obligatary
.. iséxpired. " ig terminated .

No legal object senterce

it ligation.
There is no ohligation is walid,

ﬁ —
Events |_r/_LegaI object sentence ﬂ Legal meta sentence J)

exist means that legal sentences describing the right dre legally valid.
The validity of legal sentences that describe the rights is prescribed by
legal meta sentences, Fig. 2 apples also to the concept of rights, if the
word “obligation” is replaced with “right” and “obligatory” with “entitl-
ed.” Using this belt figure which represents the validity of legal sentences
that describe a duty or a right, we can visually represent the existence of
rights and duties relations as well as the change in legal relations.

The validity of legal meta sentences that prescribe legal sentences is
brescribed by other legal meta sentences. A legal meta sentence that
prescribes the validity of a legal meta sentence is called a higher or upper

level legal meta sentence. The validity of each legal meta sentence is

prescribed by a higher level of legal meta sentence, The highest, final
level of legal meta sentence is called a “basic” or “fundamental” legal sen-
tence. The validity of this final, highest legal meta sentence is described
by a fact sentence®

It should be noted that legal sentences describing rights are not legal
object sentences, which should describe obligations. They do not belong
to an ‘object level of legal language but to a meta level. Logical Juris-
prudence considers the sentences which describe rights as a kind of legal
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meta sentences, which make it possible to set forth a new legal object
sentence. This will he discussed again later [4.2.2].

burg.

(7) On June 5th, B examined the machine.

(8) On August 10th, the machine proved to be operating out of order
because of a faulty connection gear,

(9) B immediately notified A specifying the nature of the problem,

(10} On September lst, B asked A to repair the problem within one
month. A did not repair it until October 1st.

{11) On October 10th, B declared the contract avoided.

(12) On December 10th, A recovered damages and B restituted the ma-

3. Case-Problem and Solution

It is an effective way for legal education to develop students’ reason-
ing capability, to give them case-problems which they should solve and
explain.

This section describes an example of @ case-problem relevant to the
CISG. It describes the circumstances of a particular example of that prob-
lem, asks Questions about that example and introduces legal solutions to
those questions in order to clarify the deductive knowledge structure of
contract law by which solutions may be deduced.

chine delivered by A. !
(13} On December 20th, A restitutes the price paid by B.

[Question]
The following questions are set as examples.
At each of the points in time below, what are legal relations that exist
between A and B?
I: April 5th
2: April 15th
3: May 5th
4: August 15th
o September 15th
& October 5th
7: November 15th
. 8 December 15th
9: December 25th
The following CISG articles apply:
Article 15
(1) An offer becomes effective when it reaches the offeree,
(2) An offer, even if it is irrevocable, may be withdrawn if the withdrawal
reaches the offeree before or at the same time as the offer.

Article 18
(1) Until a contract is concluded an offer may be revoked if the revoca-

[Case 8f]

(1)} On April Ist, A CAnzai), g farming machine maker in New York sent
a letter to a branch office of a Japanese trading company B (Ber-
nard) in Hamburg., The letter indicated that A wag to seli B a set of
farming machines comprised of a tractor and g rake; the price of the
tractor is $50,000; A was to deliver the machine to B by May 10th: B
was to pay the price to A by May 20th and the machine was to be
transported by an American freight vessel,

(2) On April 8th, the letter reached B's Ietter box at the branch office in
Hamburg.

(3) On Apri] 9th, B made a telephone cail to A, saying, “I accept your
offer. However, I want the machinery transported by Japanese con-
tainer ship.” .

(4) On May 1st, A finally handed the farming machine over to a Japa-
nese container ship at a port in New York.

(5) On May 20th, B paid $58,000 to A. (The market price of the rake was
$8,000.)

(6) On May 31st, the machine was delivered to the branch office in Ham-
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delivery of substitute goods only if the lack of conformity constitutes a
fundamenta! breach of contract and a request for substitute goods is
made either in conjunction with notice given under article 39 or within a

Article 18

(.2) An acceptance of an offer becomeg effective at the moment the indjea-
tion of assent reaches the offeror. {first sentence) :
Article 23

reasonable time thereafter.
(3) If the goods do not conform with the centract, the buyer may require

the seller to remedy the lack of conformity by repair, unless this is unrea-
sonable having regard to all the circumstances. A request for repair must
be made either in conjunction with notice given under article 39 or within

A contract is concluded at the moment when an acceptance of an offer

becomes effective in accordance with the Provisions of thig Convention
Article 31 |

a reasonable time thereafter,

Article 47 :

(1} The buyer may fix an additional period of time of reasonable length
for performance by the seller of his obligations. '

Article 49

(1> The buyer may declare the contract avoided:

(a) if the failure by the seller to perform any of his obligations under
the contract or this Convention amounts te a fundamental breach of con-
tract; or _

(b} in case of non-delivery, if the seller does not deliver the goods
within the additional period of time fixed by the buyer in accordance with

have discovered it
paragraph (1) of article 47 or declares that he will not deliver within the

Article 45
period so fixed.

Article 55 :
Where a contract has been validly concluded but does not expressly or

. Implicitly fix or make provision for determining the price, the parties are
considered, in the absence of any indication to the contrary, to have
impliedly made reference to the price generally charged at the time of the
conclusion of the contract for such goods sold under comparable cireum-

(1) I‘f the seller fails to perform any of hig obligations under the contract
or thig Convention, the buyer may:

(a) exercise the rights provided in articles 46 to 59

(b) claim damages ag provided in articles 74 to 77.

(2) The buyer is not deprived of any right he may have to claim damageg
by Exercising his right to other remedies,

Article 48
stances in the trade concerned.

C.l) The buyer may require the performance by the seller of hig obliga-
t1<*:nns unless the buyer hag resorted to a remedy which ig inconsistent with
this requirement,

[Solution]
The solution of the above case is as follows.
1) On April 5th, there is no longer any legal relation between the seller A
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and the buyer B,

2) . Figure 3: The Changes of Legal Relation
On April 15th, A has a duty to deliver the farming machine to B by

) {Events) (Validity of legal sentence} (Query; {Answer)
May 10th and B has a duty to pay $58,000 to A by May 20th, while B hag - Seller A T Buyers 23 33
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4. Legal Meta Rule Sentences tg Decide the Validity
of Legal Sentences

“It is obligatory for 4 to deliver a farming machine to B” is valid, If the
party has an obligation to deliver a farming machine to B based on a
contract, it is so because the sentences in the contract describing the obli-

gation (that is, legal object sentences) is valid as pProved. The contract

law is a set of legal meta rule sentences that regujate the validity of the
legal object Sentences_‘ of the contract, Below, we show what kind of legal
meta rule sentences work to prove the validity of the legal object sen-
tences related to the contract and how they do so.

4.1. Legal Meta Rule Sentences Deciding that Legal Sentences Are Valid
The following fundamental legal meta ruje sentence is valid for decid-

ing that legal sentences are valid®:

[07 "A lecal Sentence S is valid for g goal G ar the time T if and only if §

becomes valid Jor G at time T3 before T and S is not terminated for G after
71 and before T."

44 EEPE s

Logical Structure of Change of Legal Relations and Its’ Representation

In deciding for example, whether legal sentence “A has a duty to de-
liver the machine to B an April 15th” is valid, we apply this rule and exam-
ine its two specified requirements: “A has a duty to deliver the machine
to B’ becomes valid hefore April 15th” and “A has g duty to deliver the
machine to B’ is not terminated until April 15th.” If both requirements are
satisfied, then the legal object sentence is valid, on April 16th. Conse-
quently, A's duty to deliver the machine exists in the prevailing usage of
legal language. If not, it is not valid, and consequently the duty does not

exist,
How are legal sentences to be systematized under this fundamental

legal meta rule sentence? All other legal meta rule sentences are systema-
tized as sub-rules of this sentence, as rules to decide whether the two dif-
ferent requirements of this fundamental meta rule senternce, i.e, “the legal
sentence becomes valid” and “the legal sentence is not terminated,” are
satisfied™. '

Now, we shall clarify the structure of legai knowledge deciding these
two factors, ie, “the legal sentence becomes valid” and “the legal sentence
is not terminated” focusing on the validity of legal object sentences
in order to make the logical structure of legal knowledge reguiating
changes of legal obligation clear, Here, note the following; “the legal
sentence is not terminated” means “it is not the case that the legal sen-
tence is terminated.” In the real legal world, there is no rule that decides
directly “a legal sentence is not terminated,” but many legal rule sentences

. exist which decide “a legal sentence is terminated.” The legal rules sen-

tences that decide “a legal sentence is terminated” play their role through
‘Negation as a Failure™ for the second requirement of the fundamental

meta rule ‘¢,
4.2, Legal Rules Sentences Deciding Accrnal of Obligation

Legal obligations accrue because legal object sentences become valid

as mentioned above.

(2007) 45



Logical Structure of Change of Legal Relations and Its’ Representation

4.2.1. Acerual of Validity_of Elementary Legal Sentences with Acerual of
Contraet Validity

Fig. 3. As the contract as a complex legal sentence has become valid, the

goods to B by May 10th” and “B has a duty to pay the price to A by May
?Oth." The main part of contract law js legal meta rule senfences regulat-
.mg changes of validity of the contract itself as g complex legal senience
e, the accrual ang termination of itg validity. ‘

legal meta rules prescribing the formation of the relevant legal sentences
such as contracts, judgments, statutes, constitutions and converntions.

Part 2 of the CISG regulates in detail the conclusion of contract from
articles 14 through 24,
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first requirement of rule 2¢ must be made adding to articie 23. This iegal
rule sentence 2a therefore is to he considered as a legal principle of con-
tract law". (This rule would be valid for the case of the CISG and also for
other contract laws.) Article 14 is to he systematized as a sub-rule of the
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first requirement of this legal Principle. Article 18 (2) is systematized ag
a sub-rule of the second requirement,

4.2.2. Acerual of a Legal Object Sentence by Exercising Rights
In some cases, the accrual of validity of the elementary legal sentence
by itself, not as a result of the accryaj of contract validity, is regulated,

An obligation accrues, for example, along with exercise of the relevant-

as a legal ohject sentence as in the-prevallmg opinion in legal theories, but
as a legal meta ryle senitence, as described above. That a person has a
right to require another person to do Z, for example, means, in our opin-
ion, that the person has a power to make valid, by his Indication of inten-

The legal meta rule sentence below musi be valid,
{3aal] 4 sentence X has an obligation to do 7° becomes valid qr time T, if g

Sentence Y has g right to require X to do Z'is valid at time T and ¥ exercises
the right fo require X to do 7 ar time T.”
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repatr’ becomes valid on August I0h" is proved by applying the following
legal rule sentence representing article 46 of CISG:

(rCISG46] “The buver has o ¥ight fo requive the seller to remedy the lack of
conformity by repair’ becomes valid, if the goods do not conform with the

contract

The reguirement of the rule rCISG46 is satisfied by the fact (8) of
(case 81 on August 10th. The instantiated second requirement of the
applied 0 “'B has a right to repair the machine’ is not terminated until Septem-
ber Isf" is proven because the proof of “B has aq right fo repair the ma-
chine' is terminated until September Ist” is failed.

The deductive system of legal knowledge to deduce an accrual of the
validity of a legal object sentence by exercising a right of claim is expli-
cated in an example of the claim to repair the goods delivered, Legal! metg
rule sentence 3aqa2 applies to many other cases such as accruals of the
seller’s duty to perform his obligations (article 46(1)), to deliver substi-
tute goods (46(2)) and so on.

Many statutory legal rule sentences regulate the accrual of validity of
legal object sentences directly. In such a case, one needs not to apply rule

Saal.
4.3. Legal Rule Sentences Deciding the Termination of Obligations

The termination of obligations means that the validity of legal object
sentences describing obligations is terminated. There are two ways to
terminate the validity of elementary legal object sentences: the termina-
tion of their validity along with the termination of the complex legal sen-
tence to which the elementary sentences belong and the termination of

their validity by themselves.

4.3.1. Termination of Elementary Legal Sentence through Contract Termination

The validity of elementary legal sentences is terminated if the com-
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plex .Iegal sentence to which they belong is terminated. That is also the
¢ase m the contract. The following meta rule sentence is to be valid:

[02{’ The validity of elementary Sentences of a contract s terminated if the
validity of the confract as a complex legal sentence I8 terminated.

rule sentence.

In Fig. 3, twa legal object sentences “A has g duty to deliver the goods
which conform to the eontract” and “A has a duty to repair the ma-
chine” are terminated on October 10th, because the validity of the contract
a's 4 complex legal senternice was ferminated owing to B's exercise of the
r-lght to declare the contract avoided when he has the right, i.e., “B has the
right to declare the contract avoided” is valid. The right to declare the

meta rule sentence ig valid:

[mrdb] “The validiry qf elementary legal object Sentences is ferminated wWhen
the obligation i Sulfilled "

For exainple, because of the delivery of the machine by A on May 1st

a0 HEETR 81
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the validity of the legal object sentence “A has a duty to deliver the
machine to B” is terminated May 1st, and because of payment by B on
May 20th, the validity of legal sentence “B has a duty to pay the price by
May 20th” is terminated May 20th. These terminations of obligations are
deduced by applying the above legal meta rule sentence mr4p,

5. The Legal Knowledge Base Systems

The result of the clarification of the logical structure of the contract
law system is applicable to construct a legal knowledge base on contract
law. We have tried this application in the field of the CISG and made a
CISG knowledge base of which our legal knowledge base system is com-
posed. Here, I would like to describe shortly about the legal knowledge
base systems LES-6 and LES-7 developed by us.

5.1. Representation of Legal Knowledge in Terms of the Logical
Flow Chart

The logical structure of the contract law system and the CISG was
represented at first in terms of the logical flow chart, This approach is
useful for knowledge engineers to analyze the logical structure of law,
represent it and communicate with other people especially with lawyers.
Lawyers or law students can also use this method for themselves, what is
an advantage of the use of logical flow charts. This visual approach is

. also effective for students to analyze and understand the logical structure

of law. The logical flow charts written are then converted to a kind of
predicate formula CPF, which is to be explained just in the next section,

for the knowledge base,
5.2, Legal Knowledge Representation in Terms of CPF

Legal knowledge which is composed of fundamental meta rules, legal
principles, the CISG articles and its interpretations, is represented in the
legal knowledge base in terms of CPF (Compound Predicate Formula) in
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the knowledge base, CPF ig an extended form of the first order Dredicate
logical formula®,

Tt entails the exiension in the following characteristics:
(1) It Introduces identifiers of bredicates tg designate the entity which g
term through the relevant predicate Tepresents,

represent complex relations of legal state of affairs. Here, asg 'examples of
legal rules Tepresented in terms of CPF in the CISG knowledge base, the
fundamenta] meta rule sentence {0 and the legal rule sentence (Za)
which corresponds in contract law principle of Fig. 5 is shown below,

sen( 0/
iS_valid( [
abj:sen{SEN, Cntf S,
goa:G,
Enn T
s
become valid(_;
aby:sen(SEN fcn trSi,
goa:G,
time_beforef T1 tto:TY)
&
notf _
is_terminated 2.1
abi:sen(SEN fenis: Sil
goa (5,
tim:T2])
&
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time_after(T2[tfrT1]) & time before(T2 ftto:T])

)

z

Isen( 2af
% A contract is conciuded
ts_concluded(IS CONCLUDED r
nam:lS CONCLIU/DED,
agl{ OFFEROR,OFFEREFE]
objcontractfCON TRACT IDf
nam:CONTRACT,
uglti OFFEROR, OFFEREE],
ent.CNT_CONTRACT,
imp:IMP OFFER,
obj:0B] CONTRACTY,
tim:T))
@
% An offer becomes effective at the time TI.
become_effective(BECOEM EFFECTT VE IDS
nam:BECOME EFFECTIVE,
abj.offer{OFFER_IDJ
nam:QFFER,
agt:OFFEROR,
ent.CNT_CONTRACT,
goa:OFFEREE,
impIMP_OFFER,
obiconcludefCONCL UDE IDf
nam.B,
agt.fOFFEROR,OFFEREE]
obji:contract! [
nam:CONTRACT,
agt{ OFFEROR,OFFEREE]
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ent:CNT CONTRA CT,
mp.IMP_OFFER,
obf:OB] CONTRAC T
tim:_J),
ste:SRC_OFFER,
tm:TIM OFFER}),
tim: T}
&
% The accepiance of an offer becomes effective at the time T after the time T1.
become_effecti Ve(BECOME EFFEC TIVE_ Dar
nam:BECOME_EFFECTIVE 2
abj:acceptance(A CCEPTANCE_ Df
nam:ACCEPTANCE,
agt.OFFEREE,
cnt:CNT_ACCEPT AN CE,
god:OFFEROR,
impIMP_ACCEPTAN CE,
obj:OFFER D,
sre:SRC_ACCEPTA NCE,
tim:TIM_ACCEPTAN, CEJ),
tmitime _after( TifreTr))
N

5.3, Legal Knowledge Base Systems on CISG

We have developed a legal knowledge hase system LES-6 and LES-7
ont CISG. Each s¥stem is constructed to allow a user to comprehend the
results of the application of the law to concrete cases and their reasoning

The LES-6 and LES-7 systems are composed of an HTTP server, in-
ference gateway {(CGI program), server with inference engines and man-
machine interface (Figure 6)* The inference engine is a meta-interpreter

54 ' EEHE 812

Logical Structure of Change of Legal Relatiqns and Its' Representation

Figure 6

H]:'TP Sen#!:rw

E
!
I

Browser.|

written in Prolog to infer with CPF directly. A CPF rule file, a goal file
and board numbers of socket are given in it at the beginning and it is
permanently stationed after starting. The meta-interpreter is called for
requirements from the process on network through socket communica-
tion and it can return the results of the inference., Th.e inference engine is
separated from the CGI program (gateway) and the inter-face is com-
posed of socket communication, so that the independence of the programs
is promoted. The program source is written in SICStus prolog, so that it
is valid independently on special platforms,

I would like to introduce the reader to the system, showing and ex-
plaining pages of the system. The system has a Japanese version as wel]
as an English version. Figure 7 is the main menu of the LES—5 system™,

In this page, we can choose the law to be applied under the theories
according to which the knowledge is formalized. Here we can also choose
the consulting case-problem. We may preview the chosen case, modify. it
or create a new case. Figure 8 shows an outline of the chosen Case 8,
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Figure 7
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which is described earljer in this paper.

In the LES-6 menu, ie., in the Fig. 7, if we click ‘Do Inference’, we are
given the ‘inference’ page where we may choose the “goal list” or the
“Legal Figure of the Case”. If one chooses the former, then a list of goals
is given which should be resolved by the system is shown. If we choose
the latter, Figure 9 and 10 appear. This figure is a belt figure which rep-
resents movements of the vaiidity of legal sentences which describe du-
ties or rights of both parties of the contract. Thus, this represents changes
of legal duty and right relations between parties in the given case-
problem according to time progress. If we look at what kind of beit with
sentences are represented at the right side of the date, for example
“4/15", then we can identify what legal sentences are -valid at the time
point, that means what kind of right and duty relation exist between A
and B on the date, Clicking a date of the left column, we can let the 8ys-
tem explain the reason why such legal sentences are valid on the date.

If we click, for exampie, the belf figure which represents the validity
of the legal sentence “A(Anzai) is obligated to remedy the lack of con-
formity of the goods by repair,” then we can confirm the reason why the
sentence becomes valid on September 1st and is terminated at time Octo-
ber 10th,

Figure 11 shows that the legal sentence "A is obligated to remedy the
lack of conformity of the goods by repair” become valid on September 1st,
because B (Bernard) claims A that A remedy the lack of conformity of
goods by repair at time September 1st and the legal sentence “It is entitled
for B that B claims A that A remedy the lack of conformity of goods by
repair” is valid at time September 1st,

In the Fig. 11, if we click rule ID “3aa2”, then we can confirm the legal
rule sentence applied, that is shown in Figure 12. This rule regulates the
reiation between right and duty as mentioned above [4.2.2].

If we click “See” in front of the sentence "It is entitled for B that B
claimg A that A remedy the lack of conformity of goods by repair’ is valid
at time September 1st” in the Fig. 11, then we can confirm the reason why
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Figure 11
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[t is entitled for Bernard thet Barrard slaims Arzai that Anzsi remedy the lack of
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Katiirme D1 at time 017 is valid 2t time 0901 ]

<0>

Figure 12

RULE(3282)

A senterce ‘G has an obligation to do H bocomes valid at time d if "M has a right to require G
to do M is valid ot time J and M exercises the right to require G to do H at time J I

LOGIGAL STRUCTURE of the RULEGaa2)
“Itis obligated for G that H' becomes valid at time
IF

Mehaims G that Hat time o

AND
"ltis entitled for M that M claims Ghet Hat time V" is valid at time ).

this is proved as true, in Figure 13. This is the result of the application of

rule 4,
Clicking rule ID “0”
is the fundamental meta rule sentences mentioned above [41]. Figure 14

in Fig. 13, we can confirm the rule applied, which

-
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shows it
We can confirm the reason why the first requirement of rule ¢ “It is
entitled for B that B claims A that A remedy the lack of conformity of

Figure 13
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goods” becomes valid at time August 10th, if we click “See” in front of the
sentence in Fig. 13, In this way, we can confirm the reasoning processes
as well as the legal knowledge applied to solve the problem step by step
precisely.

6. The Applicability of the Legal Knowledge Base System
to Legal Education

Cur system has the capability to show the legal knowledge and legal
reasoning process in its details on the one hand and systematically on the
other hand, especially in terms of relationships betwéen the legal require-
ments and legal effects in each legal rule and relationship of legal riles,
Including meta levels of rujes through which right and duty relation is
correctly represented. The system is, therefore, useful for law students to
understand legal knowledge in its details as well as its systematic struc-
ture. It is also useful to analyze knowledge and to develop individual
systematizations of the knowledge.

The system is applicable to legal education in general in two direc-
tions: student’s acquisition of fundamental as well as concrete legal
knowledge or skills of law on the ene hand and promoting student’s crea-
tive legal thinking on the other hand.

1 would like to give a list to explain at first in the first direction and
then in the second direction.

(1) As an acquisition of fundamental as well as concrete knowledge/
skills of law, the following dimension ecan be listed:

(1.0 Understanding general logical structure of legal knowledge and
legal reasoning,

(1.2) Understanding concrete knowledge structure of positive law and
reasoning of legal problem solving,

(1.3) Simulation of legal reasoning and legal problem solving and

(1.4) Developing skills to write the reason why the problem is to be solved
0.
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) Promoting Creative Legal Thinking:

2.1} Comparison of theories or cages through problem solving,

2 Simulation of hypothesis generation and falsification and,

(2.3) Learning of systematization ang concretization of legal knowledge
Constructing one's own legal knowledge hase,

. We have tried to apply our legal knowledge base System to our prac-
"l‘:lcal teaching in the classes of “Legal Methods”, “Legal Informatics” and
Law andg Artificial Intelligence”™ at Meiji Gakuin Graduate Law School,

soning process,

(b) to understand the concrete content and the structure of legal knowl-
edge and reasoning process to solve given problems,

(e to exercige to write the reason why the conciusion is deduced and
{d) to analyze the CISG and write student's own legal knoﬁledge base for
understanding the structure of contract law,

As regards (a), it was confirmed that the application works to let
s.tudents understand the general structure of law more clearly than trad;.
tional oral lectures, As regards (b), it worked to let students catch the
real function of legal knowledge to solve concrete given problems. Ag

I would like to add some comments on the efficiency of yge of visual
tepresentation introduced above. It is indeed the case that the visual
representation of changes of legal relations of Cases as the belt figure of
the validity of legal sentences and reasoning processes step by step in the
explanation windows help students to understand the knowledge and
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exercise the skills to use it.
It can be said that our results confirmed the use of the legal knowl-

edge base system especially for (1.1)-(1.4) and (2.3) menticned above.

Conclusion

In this paper, we demonstrated basic concepts in Logical Jurispru-
dence, representation of changes of legal relations, legal meta sentences
which decide the validity of legal senfences, a case-problem related to the
CISG as an example for our discussion, the representations of legal knowl-
edge in legal knowledge base systems (LKBS, LES-6 and LES-7) and the
applicability of LKBS to legal education. We have shown that our logical
model of law and its implementation in LKBS (LES-8 and LES-7} is use-
ful for legal education, including its visual representation.

We would like to conclude this paper giving some comments on our
present and future tasks. In this paper, we have discussed legal knowl-
edge as well as reasoning mainly in terms of the reasoning of justification.
We should alse discuss the reasoh‘ing of legal creation. The knowledge
structure of legal creation and the methods of education for it will be
discussed more precisely on another occasion. It is to be noted that far
such works it is indeed needed as their necessary condition to clarify and
reconstruct the deductive structure of legal knowledge and legal reason-
ing, because the legal creation is performed in the framework of the legal

~ justification which is constituted of deductive reasoning.

The present visual figure of changes of legal relations is not automati-
cally drawn but with cording. The content of the legal sentences which
describe obligation or right and the beginning point as well as the termi-
nating point of the vaiidity of the sentences can be inferred automatically
by our LKBS, if we let the LXBS solve a query as to what kind of legal
obligation or right sentences become valid and are terminated as a result
of the application of the CISG to a given case-problem. The time when a
legal sentence becomes va_llid corresponds to the beginning point of its
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sponds tg the terminating point. The period between the beginning point
and the ferminating point constitutes a belt, Therefore, it is possible 1o
make a program to display the belt figure of the validity of legal relations

;1; Stl}&; frgsentt. joirLt research project an “Development of Legal Education Meth
Teailve Legal Mind — Toward $cience of L i :

: < egal Creation,” which is
Sf;l;rdidtby Japanese Ministry of Science and Education, I thani the joint re-
namzs D;earn Ef the.above p?oject. Among them I would like to mention the
prmen my esvt fnends:' Shigery Kagayama and Seiichirc Sakurai, who helped
ays for this study in terms of civil laws, the CISG and logie Programming

Notes

1 :
EXAE 1;1,1-;1:, 1:he Iega.l knowledge hage system LES-5 was developed in ‘Legal
Syspge:n rg?ect. It is a Japanese project on the development of a legal expert

which has been funded by the Japanese Ministry of Education, Sei-

i,g;fi 545 O( 15;’;) .6 Thz ?régem is in the mean time through the new Project devel-
-6 an ~7. T icati i
il g he application of the systems to legal education
2  The difference between i
) . Conventional and legal ’
differ is discugsed later [4.2.1). FERSRALRES: tmthon thee
3 Cf ref 22, p. 3 ref, 23, p. 4.
4  Cfref g, 209-301: ref, 23, p. 4.
5 LA
Ia;‘he systf:matlzatwn of law has beeq endeavored especially in continental
countries, Scholars of modern natyral law, such as H. Grotijus, 8. F. v
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positive law as a deductive system. From a strictly logical point of view,
however, they did not succeed in presenting a legal system as deductive,

6 Interesting works on law and legal reasoning modeling have been pub-
lished: ref. 2, 3, 6, 7. Our study developed Independently of them. Our ap-
proach is different from van Kralingen’s approach, for example, in that it is
not conceptual or frame-based hut purely logical, especially in that we ana-
lyzed and reconstructed the law logically intensively in ‘legai sentences,’
‘their validity" and ‘logical deduction.’ '

7 We have already done this to a certain extent, ie, ref. 9, 17 and 23.

8 Cf Kelsen 1960, ref. 5, p. 109. Kelsen proposed the concept of “basic norm
(Grundnorm).” Tt is to be noted that my basic concept of the legal rule sen-
tence does not always coincide with Kelsen's conception. They differ in the
following points: Kelsen depends on legal norms as & meaning, while I depend
on legal sentences; Kelsen's basic norm is conceived of one as which takes for
granted as a given positive law, while my theory presents not only such a
basic legal rule sentence but alse fundamental rules which are always applied
in any case where the validity of a legal sentence is to be decided. This has
become the case of our logical analysis of legal systems and legal reasoning.

9 The validity of this fundamental legal meta rule is presupposed. In the
CISG knowledge base a sentence which deseribes this validity is set as a legal
fact sentence.

10 We could say, therefore, that all legal meta rules in this sense contribute to
regulating the validity of legal sentences. .

11 The negation as failure is a concept in logic programming, where the nega-
tion of a sentence is considered true if it is failed to prove that the latter is
true. -

12 As to the identification of this lega)l rule and the formalization of the infer-
ence process of the creation, we have discussed in: ref, 8.

13 This reasoning can be done through the analogical application of article 49
(13(b}. I would like discuss about this analogical reasoning in another occa-
sion.

14 On the logical foundation of CPF cf. ref, 21,
16 Figure 6 as well as relevant explanations are written by my colleague

Seiichiro Sakurai.
16 LES-6 is developed by the auther being cooperated with Seiichiro Sakurai.

17 Cf ref. 9, ref. 23,
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