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Abstract 
The two different categories of legal Al system are described, and legal 
analysis systems are chosen as objects of study. So-called judgment ma- 
chines are discussed, but it is decided that research in legal Al systems 
would be. best carried-out in the area of legal expert systems. The pro-
cess of legal reasoning is briefly examined, and two difforent methods 
of legal knowledge representation are discussed (rule-based systems and 
case-based systems). 

It is argued that a rule-based approach to legal expert systems is 
jna.ppropriate given the requirements of lawyers and the nature of legal 
reasoning about cases. A new approach is described, incorporating both 
rule-based and case-based knowledge representation . It is claimed that 
such an approach can form the basis of an effective and useful legal expert 
system. 

Key Words and Phrases: case-based systems, expert systems, law, 
legal reasoning, rule-based systems. 

1 Introduction 

Legal Al systems can be divided into two categories: 

legal retrieval systems; and 

legal analysis systems. 

Legal retrieval systems allow lawyers to search through databases, 
containing details of statutes and decided cases, for information. AI 
techniques may he employed to simplify this task (e.g. by searchlng for 
key\vords which have not been Input by the user but are deduced to be 
equivalent to, or sufficiently related to, the input keywords). 

Legal analysis systems take a set o! facts and determine the ramifi-
cations of those facts in a given area of law. 

(McCarty ( 1980a) identifies a third category oflegaJ Al systems: inte-
grated legal systems. He cites as an example computerized title registra-
tion systems which make decisions about people's rights and obligations.1 

It is bard to see why such a system could not be usefully classified as a 
legal analysis system, albeit with some of the features of a legal retrieval 
system.) 

Mehl (l!l59) claims that there is no fundamental difference between 
these two categories (legal retrieval systems and legal analysis systems)-
that t he difference is one of degree only.2 But Shannon a.nd Golsha.ni 
( 1988) point out that the difference between a system based on a "con-
ceptual model of legal analysis" and t ext-retrieval systems is that the 
latte r do not "understand" any area of the law .3 

T his paper will be concerned with legal analysis systems. 

This paper w as presented at the Thirteenth Australian Coruputer'Science Confer-
ence (Popple, 1990). 

1McCarty (1980a, p. 2). 
1Mehl (1959, p. 759). 
ni (1988, p. 306). 
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2 Legal Analysis Systems 

Legal analysis systems can be divided into t wo categories: 

judgment machines; systems that make a judge-like pronounce-
ment (e .g. "X is gullty of offence Y for the following reasons ... "); 
and 

legal expert systems: systems that provide advice similar in form 
to that which a solicitor might provide (e.g. "The facts in this case 
are similar to those in P v D where thedefendant was found guilty, 
but the instant case can be distinguished from P v D as follows ... "). . 

2.1 Judgment Machines 
' 

The idea of a. judgment machirle was raised thirty years ago by Mehl 
(1959). Although such a machine would perform the functions of a judge, 
it was said .that a role forhumans remained because: · 

. . . the solution to a legal problem may depend upon extra-
rational factors, involving the whole of human experience ... 4 

AJmost twenty years later , D'Ama.to (1977) suggested that a judgment 
machine could replace a human judge. His proposed machine would take 
the releva.nt facts as i nput and produce a number in the range -1.0-1.0 
(where a positive number indicates a victory for the plaintiff). Given the 
multiplici ty of factors, he tlaimed, a. result of zero would be e tre ely
unlikely.5 Somewhat begrudgingly, he allowed for some vestige of human 
control. An appeal court couid review all of the machine's determinations 
in a certain numerical range (e.g. -0.05-0.0S) within which the cases 
would be so close that a re-examination i htberequired The review 
court's subsequent decision would then be incorporated int·o thesystem.6 

The idea of human judges being replaced by machines has been ve-
hemently criticized. According to Weizenha:um (1976): 

The very asking of the question, "What doesa judge . .. know 
that we cannot tell a computer?" is a. monstrous obscenity. 
That it has to be put into print at all, even for the purpose of 
exposing its morbidity, is a. sign of the madness ofour times. 

Computers can make judicial decisions, computers can 
make psychiatric judgments. They can flip coins in much 
more sophisticated ways than can the most patient human 
being. T he point is that they ought not be given such t asks. 
They may even be able to arrive at "correct" decisions in 
some cases-but always and necessarj)y on bases no human 
being should be willing to accep t. 

... What emerges as the most elementary  insight is that, 
since we do i1ot now have any ways of' making computers 
wise, we ought not now to give computers tasks that demand 
wisdom.'1 

'Mehl (1959, p. 756). 
'D'Armato (1977, p. 1280). 
6D'Amato (1977, pp. 1290- 1291). 
7
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Moles ( 1987) agrees: 

Tbe computer scientists, encouraged by the modern pos- 
itivists, fail to recognize ... that law, positive morality and 
ethics a.re inseparably connected parts of a vast organic whole. 
J udgments a.re involved a.t every stage of the legal process and 
machines cannot make judgments. In stating that legal rules 
can be applied without further judgment; that they apply in 
an all or nothing fashion; that legal decision making follows 
the form of the syllogism or that it ls a pattern-.atchin. 
routine, the modern positivist s, joined now by the computer 
scientists take us along a dangerous road.8 

But D'Amato sees advantages in replacing human judges by ma-
chines: 

Would we lose a judge's "judgment," and how important 
would such a loss be to our legal system? Surely comput-
ers do not make "judgments" the way humans do, and so 
we would lose the "human" aspect of legal judgments. But 
what specifir.ally do we lose when we lose the humanness of 
judgments? Is human judgment just a euphemism for arbi- 
trariness, discretion, or bias?9 

Proponents of the idea of automated judges claim that such systems 
would reduce the cost of the legal system, find inconsistencies in the 
law, and provide a. level of certainty in the law which does not exist at 
present.10 

In 1977, D'Amato clai.ed that his proposal for a computerized judge 
was a modest one.11 Yet, the current state of AI technology is such that 
no judgment ma.chine has been implemented which can pass judgment 
in any substantial area. of la.w. The ethical question of whether judges 
ought to be replaced by ma.chines remains a hypothetical one. The au-
thor's sympathies lie with .ei.enbau. and Moles. For that reason, and 
because Al technology has not yet cau.ht.. up withhypothetical judg-
ment machines - machineswhich may prove i.possible to build-this 
paper will, henceforth, be concerned only with legal expert systems. 

2.2 Legal E.pertSyste.s
. 

For the purposes ofthis paper a legal expert system (LES) will be defined 
as a. system that provides answers to legal questions which resemble the 
answers one .i.htexpect from a lawyer. . 

: Thisdefinition e.cludesAl syste.s.hichmight merely assist a. lawyer
in co.in.tolegal conclusionsorpreparing le.alargument ( e.g, a sophis-
tlca.ted legal retrieval syste... Thisis notto say, .that a lawyer should
not be able tq u.se an LES,.ustthat theoutputfrom an LES should not
re.uirefurtherlegal analysisThis output shouldbe in such a. form that
it can bethe basis ofa lawyer's legal argument in court. 

LESsare not .ud..entmachines; they will.not usurp judicial power. 
The development of sophisticated LF.ss will not remove the need for 
la.wyers, although it .ay chan.e the nature of some legal work. An 
LES should be a powerful tool for use by both lawyers and non-lawyers. 

3 Legal Reasonin. 

All LESS must be capable of legal reasoning, or (at least) of simulating 
legal reasoning. According to Shannon and Golshani (1988), legal rea-
soning (with a. statute and its related case law) requires at a minimum 
tha.t the la.wyer: . 

l. explores the facts, and determines the type of case and which 
statute applies; 

2. examines the words of the statute, "hoping to extract meaning from 
the morass," 12 and formulates that meaning into rules; 

8Moles (1987, p. 271). 
9D'Amato (1977, p.1281). 

10This increased level of certainty would be a result of freely available (automated) 
judicial advisory opinions. 

11 O'Ama\o (1977, p. 1288). 

12Shannon and Golshani (1988, p, 307). 
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3. matches the facts of the case against the statute and attempts to 
reach some conclusions; and 

4. (possibly) seeks additional informa.tion as to the meaning of the 
sta.tute, and the facts of the case.13 

Elements of this reasoning process are necessarily reflected in the design 
of an LES. 

According to McCarty (1980a), an LES must be able to represent: 

the "facts", at some comfortable level of abstraction; and 
. . 

the "law", which would consist of a system of "concepts" and 
"rules" which: 

- would be relatively abstract (i.e. they would subsume large 
classes of lower-level factual descriptions); and 

- would ha.ve normative implications (i.e. they would specify 
which actions were permitted and whlch were obligatory) .14 

McCarty's TAX MAN project was concerned with the area of corporate tax 
law. The basic "facts" of a corpora.te case were captured in a. relatively 
straightforward representation (e.g. CQrporations :issue securities). Be-
low this- level was an expanded representation of the mea.ning of various 
things ( e.g. a security interest) in terms of their component rights and 
obligations.· Above this 'level-presumably above both levels, although 
this isnot made clear - was the "law" (statutory rules whkh classify 
transactions· as taxable or non-taxable etc.).15 Legal analysis, according 
to McCarty, ls a simple matter of applying the "law" to the "facts". 

McCarty's approach is attacked by Moles (1987): 
. 

McCarty appears not to appreciate that 'corporations', 'se-
curities', 'property', 'dividends' and so on are not subsumed 
'beneat h the law' but are ea.eh the products of complex legal 
analysis. The question of whether certain transactions are 
taxable or not is intimately tied into that legal analysis.16 

The sad thing is that he has not.shown the slightest aware· 
ness of the nature of the legal enterprise.17 

Moles is opposed to the very idea of an LES, but his attack on McCarty's 
approach is important because it emphasizes the complexity of the. task 
of building an LES. McCarty accepts that some legal concepts have what 
is called an open texture, which makes them very difficult to represent. 
Moles argues that a// legal concepts are open-textured - that even those 
concepts which McCarty claims are easily represented are impossibly 
complex (in the sense that they are beyond the capability of machines). 

3.1 Open Texture 
The term open texture was first used in .urisprudenceby Hart (1961..
According to Shannon and Golshani (1988):. . 

lloughly'speaking, a 'Concept is opon-textured if it defies com-
plete defmition.18 

Here we refer to the inherent indeterminacy of the. mean-
ing of words that are used to ... describe the predicates ofsta-
tutes. Sometimes other factors, such as vagueness, 'may also 
be considered as pa.rt of the open texture issue.19 

T he problem of open texture in legislation is one which arises in the 
development of any LES. A naive solution to the problem is to examine 
the cases construing the relevant section of the statute and 'produce new 
rules which help to define the meaning of the open-textured concept. 
Of course, the new rules which are produced in order to help to define 
the open-textured concept will probably contain new predicates which 
are also open-textured. As discussed in §4.2.1, this approach has severe 
limi tations. 

"Shannon and Golshani (1988, pp. 306- 307). 
14 McCarty (l980a, p. 3). 
25McCarty (l980a, pp. 4- 5). 
' "Moles (1987, p . 270). 
17Moles (1987, p. 2G9). 
18Shannon and Golshani (1988, p. 312). 
 

19Shannon and Golshani ( 1988, p. 312, n. 10). 
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4 Knowledge Representation, 
The method of representing legal knowledge in an LES depends upon the 
nature of the area _of law with whicl) theLESis concerned: statute law or 
case law. 

4.1 Statute Law 

A number of projects have focussed on.representing the provisions of a 
statute as a set of rules. When these rules are applied to the facts of a 
case (i.e. by instantiating previously free variables) an inference engine 
can produce an answer which represents the effect of the statute on the 
given facts. For example, the British Nationality Act has been encoded 
as a PROLOG program (Sergot et al., 1986). 

Shannon and Golshani (1988) claim that extracting the rules from a 
statute in an ad hoe fashion is unsatisfactory because: 

subsequent designers/users cannot trace the evolution of a set of 
rules from the words of the statute; 

• the rules cannot be mechanically checked for correctness; and 

this ad hoe approach may lead to rule formulations which do not 
work well together.20 

It is admitted that it is not possible to check such rules for correctness, 
but it must be remembered that a lawyer is similarly unable to check 
her /his own interpretation of a. statute for correctness. It is .up to the 
.no.led.eengineer to check that the rules a.re an accurate representation 
of the statute. Shannon and Golshani suggest that it is unlikely that a 
mechanical method can he developed for transforming statutory language 
into formal rules, but methods have been developed which (if followed 
rigorously) reduce the likelihood of error.21 The use of such methods 
would also reduce the scope for dissimilar rule formulations. The first 
problem (being unable to trace the evolution of the statute to the rules) 
can be obviated by the sensible use of comments. 

4.2 Case Law 

No area ofla.w is covered exclusively by statute. 22 Case law is fundamen-
tal to any legal system that relies heavily upon the doctrine of precedent. 
This doctrine states that each decided case is not merely ane.a.ple that 
later judges may chose to follow, or to ignore: that case, itself, becomes 
part of the law. This means that any useful LES must take account of 
the law embodied in previously-decided cases ( the common law). 

The problem of representing case law is more complex than that of 
representing statutory provisions. This problem is related to the problem 
of open texture (discussed in §3.1). When the meaning of a statutory 
provision is unclear, the courts give meaning to that provision. When 
faced with this problem the LES builder has two options: 

to pose the question to the user ("What is the meaning of this 
open-textured concept?"), and to accept t l1e user's answer as an 
accurate statement of the law; or 

to meaning the cases a.nd incorporate, in the knowledge base, the 
meaning that those cases ascribe to the open-textured concept. 

The first option is satisfactory only if the LES is being used by a legal 
expert who is (presumably) in a position to answer the question. Thisap-
proach would surely reduce the LES's usefulness. Shannon and Golshani 
(1988) opt for a combination of both approaches: 

T his model allows some room for reasoning with the facts but 
relies on the user for input when no clear inference is found. 
We add depth to our model by filling in the basic rules and 
definitions of the stat"ute with additional factual examples 
from decided cases. 23 

20Shannon and Golshani (1988, p. 308). 
21Shannon and Golshani (1988, pp. 308- 309). 
21Even a new statute, which has not specifically been the subject of a.ny case, is 

interpreted in thelight of previously-decided cases. 

23Shannon and Golshani (1988, p. 311 ). 
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Tyree et al. ( 1988), with . th·eir FINDER system, take a completely 
different approach to the problem .posed by case law. The area of law 
which they chose tomodel is based entirely on case law. This makes it
in.appropriate to usea. rule-based system. According to Tyree et al.: . . . . . . -

'It is not that it is theoretically impossible to write such rules, 
but that i t is not the natural way in which lawyers reason 
with cases.24 
. . ' , . . \ 

Further, they claim, the number of decided cases in a given area of law 
is usually so small that inductive tree generation algorithms cannot be 
used.25 . . . . -

. . 
4.2. l Rule-based Systems:and Case Law 

In fa.et, it is not possible to formulate production rules which will ade-
quately represent case law, because such an extended rule-based system 
would be of little use to a lawyer. This defect in rule-based LESS goes 
beyond·the simple fact that rule-based reasonin.. "it is not the natural 
way in· which lawyers r easoai with cases."26 Such asystem may be ca-
pable of producing a.n answer (possibly with an attached estimate of its 
probability). But a. lawyer is not interested in a simple answer, even if it 
ls strongly suggested by a long line oflegal author! ty. 

A lawyer argues about the meaning of an open-textured concept by
reference to previously-decided cases. No two cases can be completely 
identical, given the plethora of facts associatedwith any given case. Of 
course some of these differences may be insignificant, and much of a 
lawyer's reasoning by analogy concerns the legal significance of these 
differences. Roughly speaking, a lawyer argues with cases in the fo,llowing 
fashion: 

Jf the result of a. previously-decided caseis desirable, she/heargues 
that there are no legally significant differences between the previous 
case and the instanl case,so the previous caseshouldbe followed. 

. If the result ofa previously-decided.,.case is undesirable,she/he 
argues that there is some legally significant difference between the 
previous case and the instant case upon which t11e previous case 
should be distinguished.2'1 

No amount of reason· extraction from an inductive rule-base will pro-
vide the information that a lawyer needs to argue in this 'fashion. So, it 
can be seen t hat attempting to reduce .the results-of previously-decided 
cases to rules which can be simply added to a statutory rule base is an 
inappropriate approach to t he problem of open-textured concepts. As 
Tyree e t al. state, such an approach does not reflect the way in which 
lawyers reason a.bout cases. Dut, more importantly, it makes for an in-
adequate LES. 

4.2.2 The FINDER System 

The FIN DER system of Tyree et al. (1988) takesthe follow.ing approach to 
cases. Expert .no.led.eis .used to determi.ne the most impor.tant cases 
in a given (fairly small) area. of lawandthe attributeswhich arc oflegaJ 
importance to the outcome of those cases. These a ttributes are given 
weights-not by a. legal expert, but by examining the extent to which 
each attribute differs acrossthe cases. Using these weighted attributes it 
is possible to measure statistical nearness (similari ty) be tween the cases.

When the facts of the instant case (i.e. those attributes whichare of 
legal importance) are entered, the nearest previously-decided case (the 
nearest neighbour) is ascertained. If the attributesof the nearest neigh-
bour a.re _the same asthose of the instantcase thenthe answeris clear.
When tlie attributes_ of t he cases differ, the system gives details of the 
nearest neighbour, and liststhe differences. To. a.void. giving misleading 

14Tyree et al. (1988, p. 232). 
25Tyree et al. (1988, p. 232). 
26Ifan LES (or any decision supportsystem, for thatmatter) can produce useful 

answers, itis of little relevance whether the reasoning it e mploys to prpduce t hose 
answers accurately models a lawyer's reasoning (or the reasoning of the appropriate 
domain expert). , .. .. 

27This process is, of course, greatly complicated by \ he different importance whieh 

is placed upon decisions of different courts.
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advice, the system also finds the nearest case which reached the opposite 
conclusion to thatof the nearest neighbour (the nearest other).28 That 
case, and the differences between it and the instant case,areexplained. 
To fu rther reduce the chance of mistakes, several statistical techniques 
are employed to ensure that the nearest case is not greatly.different from 
the instant case . 

5 Suggestions for Future Legal Expert System 
Research 

As has been shown, an LES represents its legal knowledge in one of two 
ways. Statutory law is represen ted by rules. Case law can also be rep-
resented by rules, but this approach is problematic. The FINDER system 
stores a collection of attri butes for each of the relevant cases. By com-
paring these attributes, withthoseof the instantcase,FINDER canmake. 
a. statement about thecommon law as itrelatesto the instant case. 

None of the systems discussed.in this paper (and, to the author's 
uncertain knowledge, no. previously developed system) has incorporated 
both of tbese methods of legal .kno.wledge representation: a case-based 
system on top of a rule-based syste.. It isproposed that such a system 
would make an ideal focus for LES research. The case-based method used 
in the FIND.ER .. system would. be employed to provide information when 
the rule-based methodencounters an open-textured problem. 

This approach has anumberof benefits:

• It has the advantage of a pproximating the approach which a lawyer 
would take when given a legal problem. The rules ( derived front 
a statute) are applied until t he meaning of some (open-textured) 
concept is required. Faced with this problem, a lawyer would turn 
to the common Jaw in order to fur ther clarify the meaning of t he 
statute: So, too, .ould thisproposed system: the lawyer's two-
sta.eapproach .ould bed early modeled. 
.This si.ilaritytoala.yer'sreasoning would be largel; ·lrrelevant 
except thatitis the reason that the LES would produce output 

: which could be easily used by a lawyer. 
, . . : . ' 

It goes some of the way towards responding .to the com plaints of 
those who believe that an expert system can ne.er ade.uately sim-
ulate lcgal reasoning.29 By taking the search for meaning to the 
common law, this approach avoids some.of the :problems inherent 
in a purely rule-based system. 

It is (it would seem) a n.ovel a pproach to the problem of knowledge 
representation inLESs: Ho.e.er, the two disparate metbods upon 
.hichit relies have been separately, experimentally proven. 

. . ' 

It is not subject lo t he restrictions on the problem domain which 
bind previous sy_stems to areas of law which are predominantly 
statute-based, or case-based, but not both. 

Choosing a manageable legalproblem·doma.in is.crucial to the success 
of any LES project. For an experimental LES which incorporates both a. 
rule-based and a case-based system, the chosen areaof law should be 
covered by only onestatute and be the subject of a significant, but not 
enormous, body of case law.

6 Conclusion 
This paper has discussed previous developments in LES design and has
shown bow a rule-based app.roach is inappropriate if an LES is to be of use 
to a· lawyer. A better approach ( combining 'ruie-based methods with case-
based methods) hasbeen outlinedand it is suggested that LESs wliich 
incorporate this approach will prove to be fruitful oh,iiicts' '6f research. 

' - -
2.1n order for there to be an opposite conclusion, the problem musthe  one which

has only two possible answers. In practice, this should usually be thecase as inost 
of these questions can be phrased 'ao that they can be answered "yes" or "no". The 
FINDERsyste.was concerned with deter.nin.the ownership of 'a chattel which 
is found byone party, andclaimed by another. Even ifthe problem were t involve 
othree parties (a. possibility not addressed by Tyree et al.) t he question "Who owns 

the chattel?" becomes "ls the finder the owner of the chattel?"

29Scc Moles'comments in §2.1 and §3. 
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