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EXPERT SYSTEMS STANDARDS IN DEVELOPING
THE 1US LIBER LEGAL LIBRARY INFORMATION
SYSTEM IN YUGOSLAVIA

S. Lilic, L. Stanojevic, University of Belgrade,
Yugoslavia

SYNOPSIS. Compared to other European countries (e.g. UK,
Norway, France, Germany FR, etc.) the development and
implementation of legal information systems does not have a
strong tradition in Yugoslavia. It was only recently (1986),
that an initiative concerning the development of the PRIS
project - a general judicial (legal) information system in
Yugoslavia, containing several specialized sub-systems
(legislation, court decisions, penal procedure, court
statistics etc.), was enacted. Within the general framework
of the PRIS project, the 1US LIBER legal library sub-system
represents a specialized system of expert (professional)
legal and supporting (social sciences, economy, etc.)
literature, whose main features and status are defined within
the structural and functional framework of PRIS.

The IUS LIBER system is essentially established as a
decentralized (hierarchical) distribution model with
centralized functional coordination. The network features a
host computer syslem that would develop corresponding data
bases. This decentralized (hierarchical} model of the I1US
LIBER system has conditioned its elaboration on the basis of
a distributed on-line processing data base concept, where
cach larger (at universities, law schools, specialized
institutes, government agencies etc.) library system operates
its own computer center with local data bases, that are
subsequently coordinated and processed by the central data
base of the host computer system.

Contrary to Lhe mentioned distribution model, it could
also be argued, that a fully distributed on-line data base
processing system would be a more rational solution for a
specialized information system such as the 1US LIBER system,
as it rests on the principle of non-hierarchical structure of
data bases, and, as opposed to the concept of a decentralized
(hierarchical) distribution model with centralized functional
coordination, features a structure without "central control”.
Generally speaking, these particular "negative features" of
the 105 LIBER system can, under certain preconditions, be
surpassed by "iInjecting"” fully distributed data base factors
with expert system standards supported by probability logic,
as well as formal guantitative instruments for monitoring and
evaluating the "user-system" communicaltion interface.
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1. INTRODUCTION

l1.1. For the last four decades, scientists have worked
at two fields of information techneclogy - one Ltrend was
oriented toward writing programs that show features of
artificially produced human intelligence, and the other,
toward more power and speed of the computer equipment.
Ldvanced research 1is now being done in the field of highly
sophisticated expert systems using the "artificial
intelligence” techniques and processing capacilies of the
fifth generation supercomputers. The diverse trends started
te converge - the result being artificial intelligence experl
svstems supported by knowledge bases and supercomputers.

1.2. Artificial intelligence - "AI"™ is an “umbrella™
term that covers a group of technologies that is aimed at
making computers imitate human thinking and decision-making,
by using such "skills" as educated quessing.l The heart of
the artificial intelligence process is an expert syslem
aupported by a knowledge base, (as opposed to a data base of
an “ordinary" computer} 1in information preocessing. 2 Simply
speaking, expert systems process knowledge, as they rest on
information flows based on so-called "if-then"™ facts and
general rules. Supercomputers of the fifth generation are the
supporting hardware of expert systems. Speed and power are
the main fealtures of the supercomputers that distinguish them
from the computers of the third and fourth qeneration.3 b
single supercomputer operating at teratlop speed will have
the power of some 10 million perscnal computers working full
capacity.d

1.3. Expert systems have also started making their way
inte the legal EField, with poLonLlal appllcaLLon particularly
in the area of legal reasoning?, particularly in the process
of legislative, judicial and admlnlstrallveﬁ decision-making.
The possibility of building an "intelligent" legal
information system, an information system which "understLands"™
the concepts of a particular area of law, has attracted much
attention in recent years. Part of the 1i1nterest in
intelligent systems arises from a desire to surpass the
current techniques for legal document retrieval, which still
rely exclusively on full-text and key-word search. Another
reason for interest in intelligent legal informalion systems
has to do with the success of expert systems in several other
DFDfP%%]Gndt disciplines, most notably i1n medicine and
geology.

"Increasingly, the leading researches in the
expert system field are stressing the importance of
these deep conceptual models for the next
generation of expert systems, and the argument
seems to me to be particularly pervasive for legal
systems. {...) What 1s our purpose of building a
conceptual model of a legal domain? (...} We are
loocking [or a language which 1s rich enough to
express the important facts about a particular
legal world, and yet abstract encugh to suppress
Lhe irrelevant detail. The purpose of our
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conceptual model, then, is to specify exactly which of these
details should be expressed, and which should be suppressed,
and how."8

1.4. One of Lhe main obstacles in constructing expert
legal systems, lies in the need to clarify basic legal theory
prior to representing complex legal matters. 1t is therefore
important to have a fcundation of a consistent legal theory
upen which complex legal notions are to be conceived.

2. YUSPI-EM: YUGOSLAV LEGAL INMFORMATION SYSTEM
(EXPERIMENTAL MODEL)

2.1. Compared to other European countries {(e.g. UK,
Norway, France, Germany FR, ebtc.) the development and
implementation of legal information systems does nobt have a
strong tradition in Yugoslavia, as priority had been given to
administrative and statistical data processing. Still, it
should be noted that already in the late 60's and early 70's
articles and works in Yugoslavia had been published on the
topic of cybernetic methodology and computer technology in
law, as well as legal information retrieval, that not only
dealt with the presentation and description of existing
foreign experience and practice, but set grounds for the
first practical implementation of an ex%erimental
computerized legal information reltrieval system.l

2.2. The inilial experimental judicial legal information
system project (for family property law) was appropriately
named YUSPI-EM - Yugoslav Legal Information System-
Experimental Model (Jugoslovenski sistem pravnih informacija
- eksperimentalni model). The YUSPI-EM system was projected
as a legal information system for courts of general
competence of the mid and higher level - namely the Supreme
Court of Yugoslavia (now the Federal Court) and the supreme
courts of the federal republics: Bosnia and Hercegovina,
Croatia, Macedonia, Montenegro, Serbia and Slovenia (as the
supreme courts of the autonomous provinces - Kossoveo and
Vojvodina - had not yet been established at that time). The
YUSPI-EM was a multilingual (Serbocroatian/Croatoserbian,
Slovenian and Macedonian), thesaurus supported system,
developed by the University of Ljubljana with a nation-wide
expert team.!l Since the YUSPI-EM experimental project, due
Lo a number of (economic, political and technological)
circumstances, no real effort was made in projecting and
implementing an all-Yugeslav legal informaktion sistem.

3. PRIS - JUDICIARY (LEGAL)} INFORMATION SYSTEM OF YUGOSLAVIA
i.1l. It wWas only recently, 1.e£. In 1986, that an
initiative was enacted for establishing an all-Yugoslav legal
information system by the Federal Government.lZ2 The
initiative concerned the development of a general judicial
(legal) informalion system in Yugoslavia, containing several
specialized sub-systems (legislation, court decisions, penal
procedure, courl statistics etc.). The project was named PRIS
- The Judiciary (Legal) Information System of Yugoslavia
(Pravosudni infeormacioni sistem Jugoslavije).l3 wWithin the
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general framework of the PRIS Project, the IUS LIBER (Legal
Library Information System) sub-project, specialized in
expert legal and supporting literature, (e.g. monographs,
serial publications etc.), was established.

3.2. According to the elaborated Concept of The PRIS
project, The Judicial (Legal) Information System of
Yugoslavia (PRIS) represents an organized entity of contents,
methods, means and organizational forms and procedures by
which the end-users of the system create and/or utilize data
and information of legal relevanceld,

1.3. The PRIS Project is oriented toward the improvement
of methods and organizations forms in legal information
processing and decision making, supperted by compuler
technology and applied to the fields of academic research,
creation and implementalion of law and legal norms.l2 As a
significant by-product, The PRIS Project will condition and
require professional re-orientation of legal training to
substantial knowledge of legal information science (legal
informatics), particularly at the university level.l0

3.4. On the basis of a systems analysis study, research
regarding end-user, as well as potential user needs, The PRIS3
Project has been segregated into the following specialized
sub-systems: a) IUS LIBER - specialized legal library
information system for legal literature; b) IUDICATUM -
specialized information system for court decisions; c} LEX -
specialized information system for official legal documents
{laws, regulations, etc.); d) DOP - specialized information
system for monitoring (legally relevant) social events and
raelation; e) KRIP - specialized information system for
monitoring penal (criminal) procedure; f) PRAST - specialized
information system for legal statistics, and g} a specialized
information system for the advancement of work methods of the
judiciary.

3.5. In regard to the type of documents, PRIS processes
legal documents, i.e. domestic and foreign monagraphic and
serial publications in the field of legal theory and
literature, legislation, regulations, court decisions,
statistical and similar bulletins, reports, analysis,
evaluation and positions of the judiciary organs and the
assemblies. Methodological standards are established for each
specialized information system respectively, and methodology
application instructions are published for the uniform
processing of documents. The system is instrumentalized by
means of The PRIS Thesaurus (Tezaurus PRIS), as a organized,
controlled and dynamic dictionary of semantically and
generically connected key-words and other titles that cover
particular fields of knowledge for all legal fieldst8. At the
same time, the Thesaurus is common for all specialized sub-
systems of the PRIS Project, including the IUS LIBER (legal
literature), ILUDICATUM (court decisions) and LEX (laws and
regqulations) specialized information sub-systems.

3.6. Structured and defined in the above mentioned
manner — PRIS, as the judicial information system of
Yugoslavia, functionally and structurally de facto represents
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an all—-¥Yugoslav legal information System.l9 Due Lo Lthe
significance of such a project, the Assembly of Yugoslavia
(Federal Parliament) 1&g inm the procedure of drafting a law
regulating PRIS, that, among other, contains provisions
regarding the gathering, transmission, use and protecticn of
legal data and information.Z20

4. 1US LIBER LEGAL LIBRARY (LITERATURE)
SPECIALIZED SUB-=-S5YS5TEM

4.1. Legal literature is of essential importance to Lhe
process of active applicaticn and interpretation of the law
in concrete cases of judiciary, administrative and para-
statal practice. Ths production of legal literature
(manographs, booksg, articles, manuvals, studies sto.) in
Yugoslavia and 1in okher countries 1s extremely large. Because
of this, the end-users {primarily lawyers and legal experts
in judiciary and administrative organs and agencies, in
business enterprises and firms, scholars and researchers in
universities and other educational and professional
institutions, ags well as citizens in generfali, in realizing
their rights and interests, have more and more difficulties
in gquality selection of expert legal and supporting
literature. Needless to say that today, the access to
relevant leégal information and data 15 the key factor of the
principle of the rule of law, legal security and freedom.

4.2. Within the general framework of the PRIS legal
information system, the IUS LIBER legal library sub-system
represents a specialized system of expert (professional)
legal and supporting {(social sciences, economy, etc.)
literature, whose main features and status are defined within
the structural and functicnal framework of the BRIS
project<2l. As a specialized information system of legal and
supporting literature, IUS LIBER is primarily oriented toward
activities regarding research, creaticon and application of
law, as well as the advancement and efficiency in the use of
speclalized legal and supporting literature. 1t is argued
that, due to the Fact that Yugoeslavia is a multi-lingual
society, a legal language thesaurus for particular legal
fields with respective end-user languages 1is requisite. As
consequence, the JUS LIBER system is5 based on referent key-
words anhd related terms concept within particular legal
fields (e.g. penal law, c¢ivil law, administrative law, labour
law ebc.].

4.3. Btrategicallyy the I1US LIBER project is to produce
two major effects: a) more efficient decision-making process
pf the end-uascrs (particularly in rbegard to Judicial and
administrative decisions); and b) advancement of the general
level 'pf cultural and legal conscicusness, as well as
individual and collective responsibility. The effects of I1US
LIBER are targeted at the higher level of knowledge and
information disposal of legal experts - from professional
legal fraining at -schools and, particularly wiiiversitiss; to
Eyeryday case resolyving practice. The 145 LIBER Project is to
be realized in accordance with the world communication and



information network links, as well as commurilcation with The
SHTIJ - ‘Svstem of Yugoslay scientific and technolaogical
information?2.

4.4: Within the PRIS Project structure; the IUS5 LIBER
system 1s specialized according to: a)l object, goal and
document type; b) defined legal fields (exivil law, penal law,
administrative T1aw, labour law 2tc.), and &) end-—=Users
(lawyers, judges, administrative perscnnel etc.).

Structurally; IUS LIBER embodies a specter of related
topic profiles of the legal field (e.g. civil law, penal law,
administrative law etc.), that are defined by the formation,
development and elaboration of respective legal field
thesauri. Parallel thesauri have also been created due Lo
linguistic differences of the language/languages spoken in
Yugeslavia (e.g. Serbocroatian/Croatoeoserbian, Slovenian and
Macedonlian) .

Technically, 1US LIBER is intended as an all-purpose
legal document {(literature) retrieval system; providing
targeted selection in the wvast field of legal literature for
gbtaining relevant {legal} information. The IU0S LIBER [as
does the PRIS) system uses MISTRAL-IV software :4upr;|[w'1:?!3 for
gearch, retrieval and updating, thus epabling opn-1Line
communication in the process.

5. EXPERT SYSTEM SUPPORT STANDARDS

%.1% It could be argued, howewer, that the IUS LIBER
Praject has certain negative features, manifested as inherent
conceptual drawbacks, more specifically: a) inadegquate data
base structure development oriéntation; b)) traditional
approeach to Lhe "user-system”™ communication interface, and ¢)
insufficient (formal) quantitative instruments for monitoring
and evaluating the "user-system” communicabion interface.

al The first drawback relates to the inadeguate data
base structure development orientation of the 105 LIBER
system. The® IUS LIBER system is essentially established as a
decentrdlized {(hierarchical) distribution model with
centralized functional coordination. The network features a
host computer system that would develop corresponding dala
bases. 21 on the leve]l of the dalta base structure selecbticgn;
the 1nformabtion conktehnl is ‘based on Lhe factors contaiging
bibliographical data on legal and supporting literature (with
corresponding abstracts}, and featuring on-line retrieval
regimes. This decentralized (bierarchical) model of the 1US
LIBER system has conditioned iis elaboration on the basis of
a distributed on-line processing data base concept, where
each larger {at Universities, law schodls, Specialized
institutes, government agencies etc.) library system operates
its own computer c¢enter with local data bases, that are
subsegquently cocordinated and processed by Lhe central data
base of the host computer system.

On the other hand, contrary to the mentichned
distribution model, 1t could also be arqued,; that a fully
distributed on-line data base processing syslem would be a
more ratienal sclution [or a specialized information svstem
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such as the IUS LIBER system. A fully distributed on-line
data base processing concept rests on the principle of non-
hierarchical structure of data bases, and, as opposed to the
concept of a decentralized (hierarchical) distribution model
with centralized functional coordination, features a
structure without "central control™.

b) The second inherent drawback of the IUS LIBER system
relates to the traditiconal retrieval procedure. The IUS LIBER
system is based on the thesaurus concept, thus defining the
search and retrieval procedure as a "key-word"™ process, using
only simple combinaticns of logical relations ("and", “or",
"not", "if-than-else", etc.).25 llaving this in mind, it could
further be argued that such a system could be enhanced by
means of expert syslems standards in the retrieval procedure,
supported by probability legic techniques.

c} The third inherent drawback of the IUS LIBER system
relates to the insufficient quantitative instruments for
monitoring and evaluating the "user-system" communication
interface.

5.2. Generally speaking, these negative features of the
[US LIBER system can, 1in principle, be surpassed by
"injecting" fully distributed data base factors with expert
system standards supported by probability logic, as well as
formal quantitative instruments for monitoring and evaluating
the "user-system" communication interface. As opposed to the
decentralized (hierarchical) distribution model with
centralized functional coordination, a fully distributed
model with expert system standards is more flexible and to a
large extent seems to correspond more efficiently to the
existing state of relalions in Yugoslavia, as well as the
state of Ltechnological development in computer and
information processing equipment and software. In the fully
distributed on-line dalta base processing system, dedicated
communication lines or a common carrier may be used (e.q.
telephone lines or package switching networks). In this
manner, the data resources are up-dated and distribhuted
equally and according to end-users requests in the network,
without intermediate inlervention (i.e. "central contrcl®"). A
software support which could be used in developing this
expert system, for instance, could be a modified version of
the AUTQPROLOG (TURBO PROLOG) legal expert system generating
S?SLEM.EE The modification would relate to the simulation of
the human intelligence process involved in legal library
(literature) selection and retrieval (instead of "normalizing
a4 legal rule” using the NORMALIZER programme, as initially
proposed b; the authors of
AUTOPROLOGZ7) .

2.3. The implementation of a fully distributed network
data base system, as well as an expert system supported by
probability logic and applying formal quantitative evaluation
and analysis methods, requires Lhree preconditions: a)
defined knowledge base; b) probability theory problem solving
knowledge supporl, c¢) and the application of formal
quantitative methods in the "user-system" interface



evaluation procedure (see enclosed graphical representation).

a) The knowledge base consists of knowledge acquisition
{a decision-making procedure 1involving experts consensual
basis (e.g. applying DELPHI statistical techniques) and
knowledge representation (a procedure by which the logical
configuration of the knowledge 1s established, with the aim
of selecting relevant data and information representing
technigues {(among the most frequently used techniques are
formal logic, semantic networks, connection graphs etc.).

b} The I1US LIBER legal literature system 1is
appropriately structured for applying probability theory
problem solving knowledge support, in which formal logic
probability techniques can be applied. Probability logic
represents an advancement in regard to traditional formal
logic, as it incorporates the probability element. In the
legal field, the possible interpretation of the system's
response and user requests can not only be wrong, but also
can be disseminated in a number of alternative solutions with
lower or higher degrees of probability.29 This is due to the
fact that in the legal Ffield it is not always possible to
achieve a high degqree of formalization. The field of legal
logic is a so-called "soft" knowledge field, meaning that the
end result is not always reliable, as it can contain a large
number of interpretations (solutions) of the preoblem
situation. It is this feature that conditions the application
of probability logic, as an adequate instrument for
differentiating alternmative scolutions by their logical
complexity.BG Solutions for these "soft" structures,
including the legal system, can be obtained by developing
problem sclving oriented expert system concepts and models.

As a simplified illustration, we present the process of
selecting legal literature on the topic of "the possibility
of the collision of the legal systems of Serbia and Croatia”.
Let us consider the following sentence (request):

"COLLISION OF LEGAL SYSTEM (SERBEA, CROATIA)"™

Respecting probability logic, Lhis sentence can be
transformed into Lhe feollowing expression that can be true or
false, or partially true and false (1 or 0(; or between 1 and
0) :

"@ (SERBIA COLLISION OF LEGAL SYSTEM CROATIA)"31,

However, let us suppose that the legal system of Serbia
is segregated on legal sub-systems down to Lthe legal norms
(as basic elements of the legal system}. In this case the
mentioned expression can be redefined in the following
manoer s

"{Wi COLL1510N OF LEGAL SYSTEM CROATIA)".
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By including the elements of probability in the
expression, a new probabillity sentence is produced:

"Py (W3 CCLLISION CF LEGAL SYSTEM CROATIA)",

where this expression represents the individual
complexity of relevant legal subsystem relating to the legal
system of Creatia. The sum of all possible legal subsystems
of Serbia will be the sum of individual sub-system
probabilities. The next step is the segregation of the legal
system of Croatia - in formal expression:

"{Wi); COLLISION OF SYSTEM Wjp)".

Not going into a detailed analysis, the essential
argument for using this method, is in the nature of law
1tself, namely the possibility of different interpretation
with different probabilities (of legal norms).

c) The application of formal quantitative methods in the
"user-system" interface evaluation procedure includes the
application of mathematical and statistical methods.32 These
methods produce quantitative results in the user-system
interface communication. Contrary to the general evaluation
methods33, the next step is the application of multivariate
statistical methods such as factor analysis, canonical
analysis, discrimination functions etc. This procedure can,
thus be defined as a corrective stage, not only in regard to
reducing the data bases, bul also in regard to optimizing the
knowledge base.

Belgrade,
August 198D,

ADDRESS: DR STEVAN LILIC - MR LJUBISA STANOJEVIC
UNIVERSITY OF BELGRADE
LAW SHCOOL
P.O. BOY 296
YU-11001 BELGRADE, YUGOSLAVIA
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