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INTRODUCTION

Theterm expert systemcomesfromtheworld of artificial
intelligence. Originally, it comprised the idea that com-
puter programscan bedevised to solvecomplex problems
of decision making, aswell as, or even better than human
experts. Although in some technical domains this ambi-
tiousgoal isstill valid, itisgenerally relaxed for applica-
tionsin legal and administrative domains. Here the term
expert system— or knowledge-based system—refersto a
category of computer programs that use coded knowl-
edge to help solve problems of decision making. One
simple, everyday example is a computer program that
helps atax payer fill in his tax returns and informs him
about theimplicationshisanswerswill haveintermsof the
amount of tax to bepaid. A second, quitedifferent example
isasystem which, based on atextual summary of a case
at hand, can helpalegal professional infinding applicable
case law.

BACKGROUND

At the core of an expert system isaso-called knowledge
base, aformal model of knowledge that is used to make
inferencestoarriveat relevant decisions. Thisknowledge
base can havedifferent formsandin general adistinction
is made between rule-based and case-based systems. In
arule-based expert system, reasoning is based largely on
production rules, that is, hundreds or even thousands of
coded rules in the form of IF-THEN statements. For
example, |Faclient’ stotal capital isbelow e 10.000 THEN
theclientisexempted from payingwealthtax. By combin-
ing many such rules, very complex inferences can be
made. In a case-based system, the knowledge base con-
sistsof alarger number of coded case descriptionsand the
system bases its inferences on automated procedures
(usually of amathematical or statistical kind) to compare
the case at hand with thedifferent casesin the knowledge
base (e.g., Brininghaus & Ashley, 2003).

In the early years of legal expert systems, it was
assumed that the development of such systems was
particularly useful for more complex legal reasoningtasks,
in situations where a human expert would be faced with

personal limitationsin knowledge and skills (Bench-Ca-
pon, 1991). Nowadays, however, legal expert systemsare
more often regarded asimportant toolsto control admin-
istrative processes and to enhance administrative effi-
ciency, that is, the use of expert systems in public and
private bureaucracies to process large numbers of cases
in astandardized and controllable manner.

Four important types of applications of expert sys-
temsinadministrative organizations can bedistingui shed:

. Knowledge-based information servicesfor citizens/
clients: whileinthelnternet eramany organizations
have started to put all kinds of rules and statutes on
their Web sites, research shows that most people
find it very hard to apply such written rulesto their
personal situation. In such circumstances expert
system technology may help to personalize the
information. Banks, for example, may add expert
system modules to their Web sites to help the
customer understand which of the different mort-
gage plans is most suitable in his particular situa-
tion(Stranieri etal., 2001).

. Knowledge-based acquisition of citizen/client in-
formation: in combination with the above applica-
tion, expert systems may be used to help gather
informationfrom citizensand organi zations, so that
their cases can be processed more easily. An ex-
ampleis the Taxis system in Greece, which helps
companiesin submitting their VAT declarationsin
acorrect manner (Tsiavoset al., 2002).

. Semi-automated decision making in street-level
bureaucracies: in many government agencies, the
application of legal statutesistheresponsibility of
so-called street level bureaucrats, that is, lower-
level staff withat most limited legal training. Expert
systems can be used to support these bureaucrats
inmaking formally correct decisions. Anexampleis
the use of expert systemsby the Australian Depart-
ment of V eterans Affairsin determiningindividual
entitlementsto disability pensions(Johnson, 2000).

. Automated application of legal rulesin high-volume
administrations: some administrative agencies are
responsible for the repetitive application of the
same regulation to very large numbers of cases.
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Here expert systems may be used for fully auto-
mated processing of the bulk of these cases. An
example is the fully automated fining of speeding
offendersin the Netherlands (Zouridis, 2000).

EVALUATION STUDIES

The use of legal expert systemsin public administration
has been the topic of intense debate between enthusiasts
on the one hand and skeptics on the other.

When, in the 1970s and —1980s the idea of expert
systems proliferated and the opportunities in the legal
domain became evident, scientists and entrepreneurs
from very diverse backgrounds started experimenting in
this field and built the first examples of legal expert
systems — to investigate and demonstrate what could be
done. Evaluation studies such as that by Nieuwenhuis
(1989) werecarried outincarefully controlled |aboratory
settings and led to a heightened enthusiasm and some-
timesto oversimplified claims: the suggestionthat expert
systems could be designed that were superior to human
decision makers and that would solve all existing prob-
lems of bureaucratic administration.

This, of course, antagonized many scholars in the
fieldsof law and public administration, whorightly criti-
cized the experiments for their subjectivity and limited
validity and who argued that there were serious limitsto
what machines could and should do in administrative
practice. Thus, as the stories of really intelligent expert
systemsproliferated, thisin some casesonly fed existing
computer angst: the Terminator type of vision that we
were entering afuturein which we would trust machines
with decisions of life and death.

In recent years, however, various examples of expert
systemshaveentered themarket and the opportunitiesfor
administrative and legal scientiststo do their own objec-
tiveand critical research hasincreased dramatically. Asa
result of thissomeinteresting case studies have begun to
appear (e.g., Groothuis, 2004; Smith, 1994).

These new evaluation studies of real applications
used in administrative practice indicate that also among
legal scientists and students of public administration,
opinion is shifting in favor of the use of such systems.
Today, even more skeptical observers acknowledge that
legal expert systems are actually being used and in some
casesreally provide opportunitiestoimprovelegal deci-
sionmakingin publicadministration (bothintermsof legal
quality and efficiency). Particularly where street level
bureaucracies are expected to work with a multitude of
formal rules, an expert system can clearly help improve
quality and efficiency by systematizing decision making
and automating the application of complex tables and
calculations.
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CRITICAL ISSUES OF LEGAL
EXPERT SYSTEMS IN PUBLIC
ADMINISTRATION

There are, however, still various practical, ethical and
philosophical issues related to the broader introduction
of expert systemsin public administration, and the most
important of these are the following.

Expert Systems Can Contain Errors

When legal expert systems are used to make serious
decisionsabout people’slives, itisessential that they are
reliable; that they indeed produce correct decisions that
conformtotheformal rulesand thelegal statusquo. This,
however, may beimpossibleto guarantee. Aslegal expert
systems are generally used in rather complex domains
with ever-changing regulations, the question is if and
how these systems can be kept formally correct, reliable
and up-to-date. It is clear that the issue of expert system
validation requiresvery seriousattention, not intheleast
becausethetranslation of administrativeregulationsinto
formal computer rulesisnot alwaysasstraightforward as
it may seem. In addition to this, there is still a need for
adequate design methodologies and validation tools.

Garbage in is Garbage Out

Even if expert systems are formally correct, they will
produce erroneous results when fed with inappropriate
data. Astheexperimentsby Nieuwenhuis(1989) showed,
usersof expert systemsmay makeunintended errorswhen
entering relevant case data, but they may also try to
mani pulate such systemsintentionally. Thisincorrect use
may, of course, seriously influence the conclusions
reached by these systems

Expert Systems Cannot Deal with
“Hard Cases”

Inlegal science, special attentionispaidtothedistinction
between clear and hard cases. Simply put, aclear caseis
oneinwhichthereisnot much discussion about what the
problem is and what the decision should be. With ahard
case, however, there are one or more of the following
problemsinvolved: (a) the characteristics of the case are
not easily matched to existing rules, (b) theexisting rules
donot deliver aclear conclusion and/or, (¢) application of
the existing rules leads to unacceptable results.

Expert systems in principle do nothing more than
apply fixed rulesto case data provided by the user. They
have noreal understanding of the case and thereforetreat
all cases as clear, even if, to any human observer, it is
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