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Guest Editorial
IT Applications to
the Law
This issue contains three further papers which complete
the Special Issue on IT and the Law commenced in the
November 1990 issue.
There are many ways in which computers have been
applied to legal matters, some of them fairly straightfor
ward, and others much more challenging. One critical
area of current research interest is in expert systems,
where early attempts to use the basic tools have met with
little success. The three papers in this Special Issue identify
the characteristics of the legal problem-domain, and
report on current Australian research.
Vossos, Dillon, Zeleznikow and Taylor’s paper on 'The
Use of Object Oriented Principles to Develop Intelligent
Legal Reasoning Systems’ describes a prototype expert sys
tem which embodies knowledge about the State of Victo
ria’s Workforce scheme. The Prototype was developed

using a frame-based expert systems shell which supports
the object-oriented design paradigm.
Popple’s ‘Legal Expert Systems: The Inadequacy of a
Rule-Based Approach’ argues that statute and case-based
law are fundamentally different, and require fundamen
tally different reasoning and knowledge representation
techniques. This work develops on earlier Australian
research, and involves a system comprising multiple
modules of two distinct types, bridged in an appropriate
manner.
Gregor, Rigney and Smith’s The Applicability of a
Knowledge-Based System to Legal Education describes a
package developed to provide professionals with advice
on capital gains tax matters. The authors argue that a
system which includes an appropriately sophisticated
explanation function also has potential value as an learn
ing tool for students.
Each of the three papers has much to offer, but the
underlying tension between them is also valuable, in that it
underlines the dynamic nature of research in the area.
Roger Clarke
Reader in Information
Systems
Department of
Commerce
Australian National
University

Alan Tyree
Landerer Professor of
Information Technology
&Law
Faculty of Law
University of Sydney
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The use of object
oriented
principles to
develop intelligent
legal reasoning
systems
George Vossos, Tharam Dillon,
John Zeleznikow
Database Research Laboratory
Applied Computing Research Institute
La Trobe University
Bundoora, Melbourne, Vic 3083
Australia
Graeme Taylor
Tony O’Brien & Associates Solicitors
The ability of object oriented systems to handle
complex entities, inheritance, encapsulation, data
abstraction and information exchange provide
powerful features for modelling many real world
situations. We discuss the use of object oriented
systems for modelling legal reasoning within two
contexts namely (a) a tribunal or arbitration system
and (b) a court based system. In the latter, we
propose the use of a combination of object oriented
systems and case based reasoning. In particular, we
discuss a prototype, IKBALS, which deals with
applications for compensation under the Workcare
Scheme of the Accident Compensation Act, 1985.
The Intelligent Knowledge Based Legal System
(IKBALS) is based on an object oriented approach
utilizing a knowledge lattice in conjunction with
meta-rules and rules. The system advises lawyers
acting for injured workers on the likelihood of a
successful application for weekly payments, lump
sum entitlements or medical and like expenses.
Keywords and Phrases: Legal expert systems,
knowledge based systems, hybrid object oriented rule
based systems, automating legal reasoning.
CR Categories: 1.2.1,1.2.4, J.l.
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1 INTRODUCTION
1.1 Current Legal Systems
Computers are widely used in the legal profession,
assisting lawyers, judges and the courts with the day
to day administration of justice. Important applica
tions of computers in the legal profession include
time-recording, billing and document processing sys
tems. Until recently, the major use of computers in
litigation support was that of ‘Legal Information Re
trieval Systems’, the best known of which in Australia
is InfoOne. Such systems are usually on-line data
bases containing legislation as well as past cases. The
main task of users is to enter key words they think
are important for, and relevant to the query. The
computer compares these keywords with the content
of the text in the section of the database the user has
selected to search. The computer displays the docu
ment with the key-words highlighted. The occurrence
of the keywords in the text of the document is the
determinate factor with regard to the relevance or the
data retrieved. Bing (1986) describes the state of legal
retrieval systems.
While such computerized tools can be helpful to
lawyers for the retrieval of legal material, many be
lieve that they are not very useful in the litigation
support role (Susskind, 1987). That is, the use of
boolean queries isn’t sufficient to express concisely, or
express at all, the lawyer’s query. As a result, searches
deliver an excess of irrelevant docuents or fail to
retrieve the bulk of those relevant texts that are in
fact stored within the database. Gordon (1988) re
ports on the difficulties of applying boolean query
languages to legal retrieval.

1.2 Automating Legal Reasoning
There has therefore been a gradual appreciation by
many in the field that it is now necessary to attempt
to develop computer systems in law that can be said
to embody knowledge, that is, exhibit intelligent
behaviour. Such systems could function as decision
support systems, being able to help the lawyer navi
gate through the vast quantity of legal resources now
available.
With the development of analogical and case based
reasoning, tools are becoming available that make it
worthwhile to consider developing automated legal
reasoning systems to help with litigation support.
Most of the work in this area has been directed to
wards using expert systems to advise the lawyer of
the likelihood of a certain case succeeding in the
event of a court action.
Early work on these systems relied on “if-then”
production rules (Waterman and Peterson, 1986),
(Schlobohm and Waterman, 1987), or logic (Sergot et
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al, 1986), as the basis of knowledge representation.
Because of the “open-textured” nature of legal rea
soning systems this was found to be inadequate and
lately case based reasoning approaches have been de
veloped by Ashley and Rissland (1988) and Riesbeck
and Schank (1989).
For the purposes of this paper, it is important to
differentiate between the concept of a rule in legisla
tion and a rule in the knowledge engineering domain.
In the legal domain, rules are statutes or legislation
which need to be interpreted, whilst in knowledge
engineering rules represent cause and effect relation
ships in the form if <condition> then <consequent>.
In a number of areas of the law in Australia, there
are alternatives to the courts which help reduce the
number of cases litigated. These can be considered as
Arbitration/Tribunal systems. Some examples include
the Conciliation and Arbitration Commission (to me
diate on industrial disputes and awards), the Small
Claims Tribunal (to handle litigation over small
amounts of money concerning consumers), the Town
Planning Appeals Tribunal, and the Accident Com
pensation Tribunal. These are often staffed by expert
laypeople (possibly lawyers) who are not necessarily
judges. Such tribunals generally act more quickly
than and are cheaper than resorting to the courts.
Their decisions can of course be appealed to the
courts. In general, Tribunals help reduce costs, aid in
alleviating the backlog of court cases, and encourage
mediation rather than litigation between the feuding
parties. Hence it is useful to classify the judicial
system into two separate sections for the purpose of
automation, namely Arbitration or Tribunal judicial
systems and Court Based systems.
There are however some cases which employ a me
diation followed by a court or quasi-court structure,
for example, the Family Law court. In such systems it
will be necessary to access both precedent and statute
and hence the need to reason at both the Arbitration
and Court levels.
1.3 Choice of Methodology for Modelling Tribunal
Based Legal Systems
The knowledge that is utilized by Tribunals can be
characterized to involve a large number of statutes
and regulations. Further, the knowledge utilized in
the decision making processes is primarily hierarchi
cal and is often difficult to maintain as legislation is
prone to change.
Early applications of knowledge based systems in
the legal reasoning area largely used the rule based
paradigm employing production rules or formal logic.
It was decided not to use a purely rule based ap
proach as such systems are subject to a number of

limitations. Four major limitations are:
1. Inefficiency — The inference engine may have to
search through a very large number of rules at
each stage of execution. This results in a high
problem solving overhead.
2. Maintainability — A disadvantage associated
with rule based systems is that it is hard to
follow their flow of control.
3. Often a sophisticated control mechanism for re
solving conflicts is necessary.
4. They may not properly reflect the reasoning
structure used by the expert.
This last factor often results in the knowledge mis
match problem which leads to cumbersome represen
tations and laborious reasoning to reach decisions. In
some tribunal based systems we have studied, we
noted that the knowledge concerned forms a natural
hierarchy. In order to exploit this, objects and classes
are an effective knowledge representation. When they
are combined with rule and meta-rule sets, it is poss
ible to reason effectively with these knowledge struc
tures. Furthermore, the encapsulation property will
permit one to cope with the problem of maintenance
of the knowledge base that will arise from statute and
regulation changes, or court rulings about the oper
ation of the tribunal.
To summarize, the object oriented representation
will capture the natural knowledge structure of the
problem, make for easier maintainability, and make
for efficient execution through limiting the attention
of search to within a particular object’s rule set.
1.3.1 Brief Discussion of the Object Oriented
Paradigm
The Object Oriented Paradigm can be traced back to
its pioneering days with Smalltalk (Goldberg and
Robson, 1982). A good review of the approach can
be found in (Thomas, 1989). We present a brief
review of it here to facilitate the discussion in the rest
of the paper.
An object consists of an encapsulated represen
tation (data structure) and a set of methods (opera
tions or procedures) that can be applied to the object
in order to activate it to do something. Encapsulation
is the technical name for information hiding. Recent
approaches permit methods to be collections of rules
or rule sets (Goldworks II, 1989)
Only the methods of an object have access to its
data structure, and a method can only be invoked by
sending the object a message. Since a method is part
of an object and not a global entity, there is no prob
lem with two separate objects having methods iden
tified by the same name. That is, sending the draw
message to a Line object invokes its draw method;
THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991 3
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work-related-injury

non-work-related-injury

comp-total

wp-arbitration

wp-tribunal

wp-daim-accepted

Figure 1

A class hierarchy

sending the same draw message to a Circle object
invokes a different method. The ability of different
objects to respond differently to the same message is
known as polymorphism.
The other characteristic of object oriented pro
gramming is inheritance. This is the ability to define
a new object that is just like an old one except for a
few minor differences. Inheritance increases code
sharing by allowing the language rather than the pro
grammer to reuse code from one object (data struc
tures and methods) in another related object.
Collections of objects which have similar proper
ties can be grouped together into classes or sub
classes. A subclass represents a specialization of a
particular class. Subclasses and objects can inherit
attributes and methods from superclasses.
1.3.2 Workcare Legislation
Because of our desire to develop a real life prototype
dealing with tribunal based legal systems we have
developed IKBALS. IKBALS deals with applications
for compensation under the Accident Compensation
Act 1985. The system reflects the law and practice at
1 September 1988. The legislation defines compen
sation available under the Workcare Scheme.
In particular, IKBALS advises injured workers on
the likelihood of a successful application for weekly
payments, lump sum entitlement, or medical and like
expenses. A further goal of IKBALS is to determine
the maximum entitlement of compensation for an
injured worker under the Act, as well as advising on
Social Security benefits if the matter goes before ar
bitration. The system bases its advice on information
obtained from the worker concerning the circum
stances of the injury and the degree of incapacity.
4 THE AUSTRALIAN COMPUTER JOURNAL, VOL. 23, No. 1, FEBRUARY 1991

The Workcare legislation is relatively new and
hence it is simple to maintain a complete and up-todate precedent case base. Nevertheless the legislation
has undergone many changes, and hence lawyers find
it difficult to keep abreast of the amendments.
IKBALS is capable of helping alleviate many of the
problems associated with frequent amendments.
1.4 Choice of Methodology for Modelling Court
Based Judicial Systems.
Courts are at the basis of criminal and civil law.
Some courts have a long tradition and hence a very
large precedent base. They can be either the state
versus a defendant (criminal law), or plaintiff and
respondent (civil law). In either case, both sides are
generally represented by soliciors and/or barristers in
front of a judge and possibly a jury. Because of the
large volume of precedents (especially in criminal
law), attempting to automate such judicial decision
making is fraught with difficulties.
In Australia, Parliament drafts the laws and the
courts interpret the laws with the assistance of the
common law when appropriate. The courts also inter
pret the law where parliament has left a gap, e.g.,
legislation re murder under the Crimes Act is rela
tively short, but the precedent base and literature
about it is voluminous. Hence lawyers when consid
ering a particular dispute normally try to find all the
relevant cases to that particular dispute. They then
extract the applicable principles or interpretations
from these previous precedent cases in order to form
a judgment as to whether to proceed with the dis
pute. If so, they then develop an argument in support
of their position in the dispute and anticipate counter
arguments and lines of argument supporting the other
party.
Generally speaking, it is difficult to express such
knowledge simply as production rules. From the
point of view of building knowledge based systems,
there are two matters that need to be tackled with
this kind of legal reasoning:
(a) identification of the relevant precedent cases
for that particular dispute, in a reliable and
efficient manner, from a very large number of
possible cases;
(b) having identified the relevant precedent cases,
extracting the relevant knowledge and facts
from these cases. This is made more difficult
by the fact that the knowledge contained here
is expressed in natural language. Capturing
complex legal arguments (which are used to
justify the decisions reached) in natural lang
uage is a difficult task.
It appears therefore that in modelling the courts,
legal reasoning requires the doctrines of the law (e.g.
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Habeas Corpus, Mens Rea, negligence); the particular
statutes; and the legal arguments and particular facts
contained in precedents.
Whilst there might be some chance that rule based
or logic based systems could capture some of the
elements of the statutes, it is highly unlikely that they
will be able to capture the remaining requirements.
This has led to a considerable interest in case based
reasoning (CBR) as a means of dealing with the sub
tlety and complexity inherent in legal reasoning prob
lems. The books of Riesbeck and Schank (1989) and
Kolodner (1988) describe numerous legal case based
reasoning systems. JUDGE (Bain, 1986) works in the
domain of criminal sentencing attempting to model a
judge who is determining sentences for people con
victed of crimes; HYPO (Ashley and Rissland, 1988;
Ashley, 1987), does case based reasoning in the area
of patent law generating plausible arguments for the
prosecution or the defence; and PERSUADER
(Sycara, 1987), proposes resolutions for dispute situ
ations.
It is the authors’ belief that to implement CBR, it
is important to structure the key elements of the case
at hand in the knowledge base so as to facilitate
identification and retrieval. Our technique involves
the use of object/class structures with intersecting
decision lattices. Such a representation could lead to
a large reduction in the number of cases that need to
be examined for relevance. These could then be fur
ther probed with a technique such as cluster analysis
(Tyree et al, 1987)
With IKBALS, the object oriented paradigm was
successfully used to build the Arbitration stage of the
system. In the following section we illustrate the prin
ciples mentioned above by discussing the architecture
of IKBALS.
2IKBALS
Because legal decision making often involves a dis
pute over the interpretation of facts, it was felt it
would be futile to develop systems for laypeople.
IKBALS is a prototype of an application which helps
solicitors with little expertise in Workcare to give
advice to clients who require information about the
status of their claim under the Act.
The IKBALS project uses as its domain expert
Graeme Taylor. For the purpose of this project, Taylor
helped in developing the knowledge structure of
IKBALS. The model was based on what he consid
ered to be the legislation’s purpose.
IKBALS reflects the expertise that goes into
making legal decisions for a wide variety of Workcare
cases. It takes into account the nature of the injury,
the degree of incapacity and identifies any work con
nection. The lawyer can then direct the system to

either pursue the claim further by issuing a lump
sum compensation request, or, if the weekly pay
ment’s application was unsuccessful, that is a genuine
dispute stage is reached, the system can recommend
procedures to be followed at the arbitration level.
Interim financial relief options are explored at this
stage. Using all the above data, the system then de
termines the steps that can resolve the dispute in the
best interests of the injured worker.
The system is set up so that the lawyer is prompted
to supply all necessary data, which it then uses to
categorize the injury and infer the maximum entitle
ment of compensation. It is possible to delineate clear
stages in the definition of the problem and these are:
Stage 1 Elements giving rise to a Workcare entitle
ment
• Worker
• Injury
• Whether injury was in the course of em
ployment
Stage 2 Is the claim under the jurisdiction of the
Act
Stage 3 Statutory Entitlement
• Weekly payments for total incapacity
• Compensation for partial incapacity
• Lump sum compensation for injury to
limbs
• Lump sum compensation for industrial
deafness
• Lump sum compensation for dependents
of a deceased worker
• Compensation for medical and like ex
penses
Stage 4 Advising the client
• Interim financial relief
• Make-up pay
• Social security entitlement
• Common Law claim
• Legal costs
Stage 5 • Weekly payments disputed — the Arbi
tration Process
• Options where genuine dispute found
• Genuine dispute not found
We now briefly discuss Goldworks II, the know
ledge engineering environment used to construct
IKBALS.
2.1 GoldWorks II
GoldWorks II is a sophisticated AI development en
vironments available on 386/Windows Workstations
from Gold Hill Computers Inc. It runs under
GCLISP, a Common LISP environment from Gold
Hill. More formally, GoldWorks II is an object ori
ented knowledge engineering environment that pro
vides advanced capabilities for building knowledge
THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991 S
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based systems. The features of multiple inheritance,
multi valued facets, goal directed forward chaining,
bidirectional rules, confidence factors, direct control
over the Agenda, and the dynamic graphics tool
made it the prime candidate for building IKBALS.
2.2 Knowledge Representation in IKBALS
The basic structure used for representing the know
ledge in IKBALS is the object oriented approach em
ploying a lattice of classes and objects. These lattices
consist of classes or objects connected in a fashion
which supports direct inheritance and multiple inher
itance. These classes and objects have associated data
structures and methods. The data structures provide
a mechanism for the storage of attributes. In order to
implement object oriented systems a common ap
proach is to map the object oriented system onto a
framebased structure underlying the representation.
GoldWorks II provides such an approach for map
ping objects and classes onto an underlying
framebased structure. Thus the attributes or data
structures are attached to slots which have a value
facet or a default facet associated with them and the
methods are stored in slots which have an associated,
if-needed, facet.
Instances of classes are represented as the last
leaves in the lattice of classes or objects. The inherit
ance mechanisms of the framebased structure pro
vide the basic inheritance mechanism that underlie
the object oriented approach. Encapsulation is
achieved through allowing information to be ex
changed between the frames only through the mech
anism of messages and preventing either the data
structure or the methods in a particular frame being
accessed from outside of that frame. An instance has
a format similar to the class format, but can hold
actual values in its slots, with an optional level of
confidence factor assigned. These values are treated
as factual knowledge in the application. When a
Fare

PfOFEMfJUm

Parents? [

^Hanfeis j ^FeateeTj
ChiWren> j ............. ~~
la'-WORK-RaATED-TOY
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dependent-spouse

Figure 2
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company-address
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Inspecting the PROPER-INJURY class and slots
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Inspecting the WORK-RELATED-INJURY class and

slots
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Figure 4 Inspecting the CLAIMABLE-INJURY object and slots

value is put in a slot, the system creates a slot-value
assertion, which becomes part of the assertion base.
Relationships between objects, such as causality and
the overall problem specification are implemented as
messages between objects.
Some examples of IKBALS classes and objects are
described in Figures 2-4. Only local slots are dis
played in the frames; no inheritance of slots is illus
trated.
2.3 The Rule Base
Along with a structure for organizing data in
IKBALS, a method is needed to manipulate and
reason with the data to reach conclusions. IKBALS
relies on meta-rules and production rules to represent
active, or inferential knowledge in an application. In
IKBALS, production rules represent cause and effect
relationships using an “if-then” form, so that if one
combination of conditions is true, then some associ
ated actions are taken. One of these actions could be
to set other things to be true in the knowledge base.

OBJECT-ORIENTED LEGAL REASONING E

Rule-Editor R32

IF
Instance 130 is POPUP-CHOOSE
With answer yes
Instance ?X Is WP-ARBITRATION
With INCAPACITY total
With AGE ?AGE
With CITIZEN yes
With CURRENT-DIM ?CD
AND > ?AGE 16
< ? AGE 64

THEN
SEND-MSG '172 :OPEN
ASSERTION
•SS BENEFIT SICKNESS-BENEFITS
ASSERTION
'SOCIAL-SECURITY DONE

Figure 5

An example of an IKBALS rule using the Rule-Editor

Thus an IKBALS rule is divided into two parts: the
antecedent or the “if’ part of the rule, and the conse
quent, or “then” part of the rule. Refer to Figure 5.
Rules in IKBALS have associated certainties and
priorities. The certainty of an assertion is derived
from the uncertainty of the rule that created it and
the uncertainties of the assertions that caused the rule
to fire. When a rule fires, the system combines the
rule’s uncertainty with the uncertainties of the asser
tions used to fire the rule to determine the certainty
of new assertions entered into the knowledge base
when the rule fires.
If rules are not prioritized, they fire in the order in
which they are placed on the agenda by the matcher.
To control the order of rule firing, priorities are
assigned to rules. If more than one rule is ready to
fire, the priority of a rule tells the system which rule
to fire first.
In order to reduce the overhead associated with
matching all the rules during each pass through the
knowledge base, the rules are divided into rule sets. A
rule set is a cluster or collection of related rules. It is
activated either when the application is in a certain
state or a certain part is in the computation. Only
when a rule set is activated are the rules contained in
it subject to pattern matching of their antecedents in
the pass through the knowledge. This greatly reduces
the number of rules that have to be pattern matched
in any one pass. IKBALS uses meta-rules to explicitly
activate and de-activate rule sets.
2.4 The Inference Mechanism
While the knowledge base contains the information
specific to the domain of an expert system applica
tion, the inference engine contains facilities that
cause the system to draw inferences from the data.

The inference engine applies rules to factual data
when searching for a solution in an application. It
uses a method called pattern-matching to match the
antecedents or consequent of rules to assertions in
the knowledge base. There are two basic procedures
which may be used for drawing inferences, namely
forward chaining and backward chaining.
Forward chaining is initiated when the antecedent,
or “if’, portion of a forward rule matches a set of
assertions in the knowledge base. When the rule is
matched and ready to fire, the inference engine
creates an agenda item. When the agenda item fires,
the consequent of the rule can enter new assertions
and values into the knowledge base. Hence this is a
data driven strategy in that we start with the given
data and proceed to the goal.
With backward chaining, the rule interpreter starts
with a hypothesis (or goal) that it is trying to prove.
It first checks whether the goal is in the form of an
assertion already in the knowledge base. If not, the
rule interpreter then begins examining the right hand
or THEN parts of rules looking for a match. The
inference engine collects all the rules for which a
match is found and for any of these rules tries to
satisfy the premises that the rule stated is necessary
for supporting the matched conclusion. If the pre
mises for any one of the rules matches completely, the
hypothesis is taken as proved. Otherwise, the corre
sponding IF sides of the rules are used to generate
new intermediate hypotheses or goal states which are
recorded in the knowledge base. Again, backward
chaining continues until the hypotheses is proved or
disproved. If disproved, a new hypothesis is selected
and the process is repeated.
The chaining method adopted by IKBALS was
forward-chaining. Forward chaining is used to infer
solutions from data that exists in the knowledge base.
That is, the inference engine tries to infer everything
possible from a given set of assertions. The applica
tion was more suited towards a forward chaining
inference engine as it was felt that this type of rea
soning very closely resembled that applied by law
yers. The lawyer formulates interpretations and
opinions about a case based upon the answers given
to key questions. Hence the lawyer knows in advance
the relevant questions needed to be addressed, and
can therefore input the corresponding answers di
rectly into the system as he or she is performing the
consultation. Obviously, at key decision points where
more information is required, formatted screens
prompting the lawyer for more information indicate
the nature of the information required.
The backward chaining or “goal driven” approach
could have equally been used in this application, but
the authors were of the opinion that this inferencing
THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991 7

OBJECT-ORIENTED LEGAL REASONING

technique did not map directly into the way lawyers
reason about such cases. They would be more
inclined to analyze each case on its own merits, an
swering the key questions which in effect models
their opinion about a case.
3 CONCLUSION
In this paper, we have outlined the benefits of auto
mating legal reasoning using an object oriented
knowledge based approach. We have shown how a
complex open-textured domain such as law can be
modelled by classifying the domain as either one of'
Tribunal/Arbitration systems or Court based systems.
The transition in moving from an Arbitration/
Tribunal system to the more complex Court based
systems (which involves reasoning with both prece
dents and statutes) was shown to be relatively
straight forward agsuming the proposed object ori
ented architecture. We highlighted the significance of
case based reasoning techniques in handling prece
dents. Their implementation will be discussed in a
later paper. These concepts were then successfully
applied in building a prototype litigation support
system called IKBALS which advises lawyers acting
for injured workers on the likelihood of a successful
application for weekly payments under Workcare.
The IKBALS Tribunal/Arbitration prototype con
firmed our belief that legal reasoning systems such as
the one proposed are an appropriate area for further
research and development.
Future work on IKBALS includes:
• incorporating a case based reasoning module that
would be able to access a precedent case base of
previously tried cases; and
9 adding a database extension to the system allow
ing IKBALS to keep details on all clients evalu
ated.
• Because IKBALS has been successfully imple
mented, it is felt useful to include a sample con
sultation (See Section 5).
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5 SAMPLE CONSULTATION
++ DISPLAY-WELCOME-MENU rale aboul to fire
Welcome to IKBALS, an expen system for evaluating WORKCARE claims.
The aim is to determine the maximum compensation entitlement for an injured
employee.
Enter all of the information requested on the menus that follow,
IKBALS will display its recommendation.
Cancel

+ + GET-INFO-I rule about to fire
What is the status of the claim?
[already initiated|
[first contact!

+ + R1-1 rule about to fire
Is the worker still at work or is s/he
temporarily stopped work?
[Still at work
|

4 REFERENCES

[stopped work

ASHLEY, K. D. (1990), “Modelling Legal Argument-Reasoning
with Cases and Hypotheticals”, Bradford/MIT Press.
ASHLEY, K. D., and RISSLAND, E. L. (1988), “A Case-Based
Approach to Modelling Expertise”, in IEEE Expert, Fall,
pp 70-77.

[death
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(^OinccT^)

©
|

Cancel

+ + CREATE.WORKER.INSTANCE rale about to fire
+ + USEJWORtCER.RULES rale about to fire
+ + WORKERJNFOR rale about to fire

OBJECT-ORIENTED LEGAL REASONING

•Please enter the following information about die WORKER*
Name: [George Vossos|
Age in Years: [22]

Address : 1104 Tcnnison Rd Essendon 3040]
Name of Spouse : [Nadia]

No. of dependant children: [2

Type of injury sustained: jcar|

Doctor’s certificate: jycs|

Work connection established by Doctor | yes j

Doctor’s Name : [Dr Moran)
(^CanceT)

Is George Vossos an Australian citizen? [yes[
Is Nadia earning less than $198 p.w.? [yes|
* PRE-INJURY SALARY RATE *
Avg weekly hours worked:
Avg rate of pay: [l2]

[50]

* CURRENT SALARY RATE *
AVG WEEKLY SALARY: [200]
Cancel

+ + WORKER JNF02 RULE ABOUT TO FIRE

+ + KILL_CLAIMABLE_INJURY RULES4 rule about to fire
+ + USE_COMP_INDUSTRIAL_DEAFNESS_RULES rule about to fire
+ + R20 rule about to fire

•Please enter the following information concerning EMPLOYMENT *
Company Name: [Computer King] Address : [ 101 Sydney Rd Brunswick!
Supervisor’s Name : [Hughes] Name of Claims Agent: [State Insurance Office]
Type of Business : [Computer Retailer! Basis of employment:} Casual [
Occupation : [sales assistant) Type of injury sustained : [ total j
Work Connection : [injury occurred at work) Evident Work Connection : [ycs|
Cancel

Specify the type of hearing loss suffered:
[loss of hearing from both ears|
| loss of hearing from one ear]
OK J

+ + R1 rule about to fin:
+ + R2 rule about to fire
+ + R3 rule about to fire
+ + EXL rule about to fire

k

Cancel

Has a previous claim for compensation of
industrial Deafness been made?
fy^l

Notification
'Hie car injury sustained by George Vossos has been assessed as
infact being a work related injury.
The system will now determine whether it is worth pursuing a
weekly payments claim.

(^CanccT^)

©

[No]

©

(^CanceT)

+ + R21 -1 rule about to fire
State in % terms degree of PREVIOUS incapacity:
State in % terms degree of CURRENT incapacity: |

+ + KILL_WORKER RULES rule about to fire
+ + USE_WORK_RELATED„INJURY_RULES rule about to fire
+ + R4 rule about to fire

Did the injury occur in Victoria after 4.00 p.m. on 31 Aug, 1985?
[yTJ]

©

(^CanceT)

4 + RS rule about to fire
+ + KILL W_R RULES rule about to fire
-» + USE_CLA1MABLEJNJURY_RULES rule about to fire
+ + R8 rule about to fire

+ -f R21 - 2 rule about to fire
Weekly Payments Entitlement
According to my judgment, George vossos is entitled to
receive $236 of compensation per week.
However, one of two things can happen at this stage. Either
the claims agent, acting on behalf of Computer King can
accept the claim for weekly payments, or, the claims agent,
FAI, can dispute the claim forcing the matter to go before an
arbitrator.
What option do you wish me to persue?
[genuine dispuTe]
[claim accepted]
Cancel

Is George Vossos suffering from a disease within the meaning of
SECTION 5 of the Act which incapacitates the wroker from earning
full wages?
+ + R23 rule about to fire
+ + KILL-COMP-INDUSTR1AL-DEAFNESS-RULES1 rule about to I
+ + USE-ARBITRATION-RULES rule about to fire
+ + R30 rule about to fire

[Yes]
[No]

©

(^CanceT^)

+ + R12 rule about to fire

Is the worker suffering from Industrial Deafness. Note that Industrial
Deafness is deemed to have occurred at a constant rate within the total
number of years of exposure to industrial noise in employment.

fy^l
ED

The Arbitration Process
A Genuine Dispute Application can only be initiated by the
claims agent. Once the application is made, the dispute will be
brought quickly before an arbitration hearing in an effort to
resolve it.
Inevitably, there will be delays before the matter goes before
the commission.
Do you want any interim financial relief?
[Social Security)

©
+ + R13 rule about to fire
+ + R14 rule about to fire
+ + R19-1 rule about to fire

[no need[

+ + R32 rule about to fire
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RESULTS WINDOW
George Vossos is entitled to Sickness Benefits
George Vossos is entitled to an Invalid Pension
+ + R35 rule about to fire
The Tribunal Process
Which commission option do you want to persue?
[Genuine Dispute"found)
|Genuinc dispute Not found]

+ + R36 rule about to fire
+ + KILL-WP-ARBITRATION-RULES1 rule about to fire
+ + USE-WP-TRIBUNAL-RULES rule about to fire
+ + R40 rule about to fire
The Tribunal Process
Where the worker's claim for weekly payments and/or
medical and like services is unsuccessful at the arbitration
level it is possible to have the matter reviewed by a
presidential member of the Tribunal. Before taking this step
the practitioner should canvas with the client the likelihood
of success; the further legal costs especially if the same or
lesser advantage is all that is achieved.

.

| FORWARD Cl 1AININO COMPLETE [|
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1 INTRODUCTION
The range of computer applications in the law is
wide. It extends from general applications, of use to
lawyers, to applications designed specifically for the
law. This paper is concerned only with those systems
that make use of artificial intelligence (ai) techniques
to solve legal problems.
Legal AI systems can usefully be divided into two cate
gories: 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. Al techniques may be employed to
simplify this task (e.g.by searching for keywords which
have not been input by the user but are deducted to be
equivalent to, or sufficiently related to, the input key
words).
Legal analysis systems take a set of facts and deter
mine the ramifications of those facts in a given area
of law.
(McCarty (1980a) identifies a third category of
legal ai systems: integrated legal systems. He cites as
an example computerized title registration systems
which make decisions about people’s rights and obli
gations. It is hard 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 (1959) claims that there is no fundamental
difference between these two categories (legal re
trieval systems and legal analysis systems)—that the
difference is one of degree only. However, Shannon
and Golshani (1988) point out that the difference
between systems based on a “conceptual model of
legal analysis” and text-retrieval systems is that the
latter do not “understand” any area of the law.
This paper will be concerned with legal analysis
systems.

2 LEGAL ANALYSIS SYSTEMS
Legal analysis systems can be divided into two cate
gories:
• judgment machines: systems that make a judge
like pronouncement (e.g. “X is guilty of offence Y
for the following reasons ... ”); and
0 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 the defendant 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 machine was raised over
THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991 11

LEGAL EXPERT SYSTEMS: THE INADEQUACY OF A RULE-BASED APPROACH

thirty years ago by Mehl (1959). Although such a
machine would perform the functions of a judge, it
was said that a role for humans remained because:

so we would lose the “human” aspect of legal judgments.
But what specifically do we lose when we lose the hu
manness of judgments? Is human judgment just a euphe
mism for arbitrariness, discretion, or bias? (p. 1281)

... the solution to a legal problem may depend upon
extra-rational factors, involving the whole of human ex
perience ... (p. 758)

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 (as a result of freely-available, automated,
judicial advisory opinions).
In 1977, D’Amato claimed that his proposal for a
computerized judge was a modest one. Yet, the cur
rent state of ai technology is such that no judgment
machine has been implemented which can pass judg
ment in any substantial area of law. The ethical ques
tion of whether judges ought to be replaced by
machines remains a hypothetical one. The author’s
sympathies lie with Weizenbaum and Moles. For that
reason, and because ai technology has not yet pro
duced judgment machines—machines which may
prove impossible to build—this paper will, hence
forth, be concerned only with legal expert systems.

Almost twenty years later, D’Amato (1977) sug
gested that a judgment machine could replace a
human judge. His proposed machine would take the
relevant facts as input and produce a number in the
range -1.0 to 1.0 (where a positive number indicates
a victory for the plaintiff). Given the multiplicity of
factors, he claimed, a result of zero would be ex
tremely unlikely. Somewhat begrudgingly, he allowed
for some vestige of human control. An appeal court
could review all of the machine’s determinations in a
certain numerical range (e.g. -0.05 to 0.05) within
which the cases'would be so close that a re
examination might be required. The review court’s
subsequent decision would then be incorporated into
the system.
The idea of human judges being replaced by ma
chines has been vehemently criticized. According to
Weizenbaum (1976):
The very asking of the question, “What does a 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 of our times.
Computers can make judicial decisions ... They can
flip coins in much more sophisticated ways than can the
most patient human being. The point is that they ought
not to be given such tasks. They may even be able to
arrive at “correct” decisions in some cases—but always
and necessarily on bases no human being should be
willing to accept.
... What emerges as the most elementary insight is
that, since we do not now have any ways of making
computers wise, we ought not now to give computers
tasks that demand wisdom, (pp. 226-227)

Moles (1987) agrees:
The computer scientists, encouraged by the modern pos
itivists, fail to recognize ... that law, positive morality
and ethics are inseparably connected parts of a vast
organic whole. Judgments are involved at 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 syllo
gism or that it is a pattern-matching routine, the modern
positivists, joined now by the computer scientists take us
along a dangerous road. (p. 271)

But D’Amato sees advantages in replacing human
judges by machines:
Would we lose a judge’s “judgment,” and how important
would such a loss be to our legal system? Surely compu
ters do not make “judgments” the way humans do, and
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2.2 Legal Expert Systems
For the purposes of this paper, a legal expert system
(les) will be defined as a system that provides an
swers to legal questions which are in a form that one
would expect from a lawyer.
This definition excludes ai systems which might
merely be used as tools by a lawyer in coming to legal
conclusions or preparing legal argument (e.g. a so
phisticated legal retrieval system). This is not to say
that a lawyer should not be able to use an les, merely
that the output from an les should be usable without
further legal analysis. This output should be in such a
form that it can be the basis of a lawyer’s legal argu
ment in court.
The term expert system has become ambiguous. It
has variously been defined as a system that deals
with “knowledge” gathered from an expert, a system
that can perform at the level expected of an expert, or
a system that can be used by an expert. Applying any,
or all, of these definitions, an les—as defined
above—is an expert system.
less are not judgment machines; they will not
usurp judicial power (although their imprudent use
could lead to the relinquishment of some judicial
discretion). The development of sophisticated less
will not remove the need for lawyers, but it may
change the nature of some legal work.
3 LEGAL REASONING
All less must be capable of legal reasoning, or (at
least) of simulating legal reasoning. So all less must
be based upon a model of legal reasoning.
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Any attempt to define legal reasoning soon raises
the question of whether that definition is descriptive
or normative. MacCormick (1978) points out that a
theory of legal reasoning can be both descriptive and
normative—that it can be normative in its own right,
and describe norms that actually operate within the
legal system.
The model of legal reasoning adopted in §3.2 is
both descriptive and normative. Before describing
that model, it is necessary to explain the concept of
open texture.
3.1 Open Texture
The term open texture was first used in jurisprudence
by Hart (1961). According to Shannon and Golshani
(1988):
Roughly speaking, a concept is open-textured if it defies
complete definition, (p. 312)
Here we refer to the inherent indeterminacy of the
meaning of words that are used to describe the predi
cates of statutes. Sometimes other factors, such as vague
ness, may also be considered as part of the open texture
issue, (p. 312, n. 10)

The problem of open texture in legislation is one
which arises in the development of any les. This
problem can be demonstrated by reference to
McCarty’s taxman project (1980a), and to criticism
of McCarty’s approach to open texture.
The taxman project was concerned with the area
of corporate tax law. The basic “facts” of a corporate
case were captured in a relatively straightforward
representation {e.g. a corporation issued securities).
Below this level was an expanded representation of
the meaning of various entities {e.g. a security in
terest) in terms of their component rights and obliga
tions. Above this level—presumably above both
levels, although this is not made clear—was the “law”
(statutory rules which classify transactions as taxable
or non-taxable etc.). Legal analysis, according to
McCarty, is a simple matter of applying the “law” to
the “facts”.
McCarty accepts that some legal concepts are
open-textured, which makes them very difficult to
represent. Moles (1987) argues that all 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 capa
bility of machines). Moles complains that:
McCarty appears not to appreciate that ‘corporations’,
‘securities’, ‘property’, ‘dividends’ and so on are not sub
sumed ‘beneath the law’, but are each the products of
complex legal analysis. The question of whether certain
transactions are taxable or not is intimately tied into that
legal analysis, (p. 270)
The sad thing is that he has not shown the slightest
awareness of the nature of the legal expertise, (p. 269)

Moles is opposed to the very idea of an les, but
his attack on McCarty’s approach is important be
cause it emphasizes the problem that open texture
poses for les design. If all legal concepts are seen as
being open-textured, as Moles would have it, then
building an les would be impossibly complex. An les
builder must choose an arbitrary level of abstraction
above which a concept may be open-textured, and
below which a concept must be considered to be fully
defined.
The model of legal reasoning adopted in §3.2
allows that some concepts in a statute may be opentextured, but assumes that these concepts are amen
able to full definition by reference to case law.
3.2 A Model of Legal Reasoning
For the purposes of this paper, the following model of
the process of reasoning with statutes and case law
will be adopted.
A lawyer examines the facts of the case in question
(the instant case), and determines which statutes (if
any) apply. These statutes are applied to the facts of
the instant case. The meaning of a concept in a stat
ute may be open-textured, and may determine the
result of the application of that statute to the instant
case.
A lawyer argues about the meaning of an opentextured concept by reference to the facts of the in
stant case and those of previously-decided cases. The
results of some cases are desirable in that they ascribe
a meaning to an open-textured concept which (when
the statute is applied) leads to a desired result in the
instant case. No two cases can be completely ident
ical, given the plethora of facts associated with any
given case. Some of these differences may be insig
nificant, and much of a lawyer’s reasoning by analogy
concerns the legal significance of these differences.
A lawyer argues with cases in the following fashion:
• If the result of a previously-decided case is desir
able, they argue that there are no legally signifi
cant differences between the previous case and the
instant case, so the previous case should be fol
lowed.
• If the result of a previously-decided case is unde
sirable, they argue that there is some legally sig
nificant difference between the previous case and
the instant case upon which the previous case
should be distinguished.
4 KNOWLEDGE REPRESENTATION
The method of representing legal knowledge in an les
depends upon whether the les is concerned with stat
ute law or case law.
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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, Sadri, Kowalski,
Kriwaczek, Hammond and Cory, 1986).
Shannon and Golshani (1988) claim that extract
ing the rules from a statute in an ad hoc fashion is
unsatisfactory because:
• subsequent designers/users cannot trace the evol
ution of a set of rules from the words of the stat
ute;
• the rules cannot be mechanically checked for cor
rectness; and
• this ad hoc approach may lead to rule formula
tions which do not work well together.
Although it is not possible to check such rules for
correctness, it must be remembered that lawyers are
similarly unable to check their own interpretation of
a statute for correctness. It is up to the knowledge
engineer to check that the rules are an accurate rep
resentation of the statute. Shannon and Golshani
suggest that it is unlikely that a mechanical method
can be developed for transforming statutory language
into formal rules, but methods have been developed
which (if followed rigorously) reduce the likelihood of
error. The use of such methods would also reduce the
scope for dissimilar rule formulations. The first prob
lem (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 of law is covered exclusively by statute. Even
a new statute, which has not specifically been the
subject of any case, is interpreted in the light of
previously-decided cases. Case law (or the common
law) is fundamental to the Australian legal system,
which relies heavily upon the doctrine of precedent.
This doctrine states that each decided case is not
merely an example that later judges may choose 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 problem of representing case law is different
from, and more complex than, that of representing
statutory provisions. If a statutory provision is opentextured, the courts give meaning to that provision.
When faced with this open-textured concept, the les
builder has two options:
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• to pose the question to the user (“What is the
meaning of this open-textured concept?”), and to
accept the user’s answer as an accurate statement
of the law; or
• to incorporate, in the knowledge base, expert
knowledge as to the meaning that the relevant
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 pos
ition to answer the question. This approach would
surely reduce the les’s usefulness. Shannon and
Golshani (1988) opt for a combination of both
approaches:
This 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 statute with
additional factual examples from decided cases, (p. 311)

This simplistic solution to the problem of open tex
ture has severe limitations, as discussed in §4.2.1.
Tyree, Greenleaf and Mowbray (1988), with their
finder system, take a completely different approach
to the problems posed by the common law. The area
of law which they chose to model is based entirely on
cases. They claim that the number of decided cases
in any given area of law is usually so small that
inductive tree generation algorithms cannot be used.
Further, they suggest that it is inappropriate to model
case law using a rule-based system:
It is not that it is theoretically impossible to write such
rules, but that it is not the natural way in which lawyers
reason with cases, (p.232)

4.2.1 Rule-based Systems and Case Law
In fact, it is not possible to formulate production
rules which will adequately represent case law,
because such a rule-based system would be of little
use to a lawyer. It is not just that rule-based reasoning
“is not the natural way in which lawyers reason with
cases.” Such a system may be capable of producing
an answer (possibly with an attached estimate of its
probability). But a lawyer is not interested in a de
finitive answer—even if it is strongly suggested by a
long line of legal authority—because it doesn’t assist
the formulation of their legal argument.
As discussed in §3.2, a lawyer reasons with cases by
arguing that there are no legally significant differ
ences between the instant case and a previouslydecided case whose result is desirable, and/or that
there are legally significant differences between the
instant case and a previously-decided case whose
result is not desirable.
No amount of reason extraction from an inductive
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rule-base will provide the informaton that a lawyer
needs to argue in this fashion. Hence, 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 the problem of opentextured concepts. As Tyree et al. (1988) state, such
an approach does not reflect the way in which law
yers reason about cases. But, more importantly, it
makes for an inadequate les.
4.2.2 The FINDER System
The finder system of Tyree et al. (1988) takes the
following approach to cases. Expert knowledge is
used to determine the most important cases in a
given (fairly small) area of law, and the attributes
which are of legal importance to the outcome of
those cases. These attributes are given weights—not
by a legal expert, but by examining the extent to
which each attribute differs across the cases. Using
these weighted attributes it is possible to measure
statistical nearness (similarity) between the cases.
When the facts of the instant case (i.e. those attri
butes which are of legal importance) are entered, the
nearest previously-decided case (the nearest
neighbour) is ascertained. If the attributes of the
nearest neighbour are the same as those of the instant
case then the advice is clear. When the attributes of
the cases differ, finder gives details of the nearest
neighbour, and lists the differences. The system also
finds the nearest case which reached the opposite
conclusion to that of the nearest neighbour (the near
est other). That case, and the differences between it
and the instant case, are explained. To reduce the
chance of giving bad advice, several statistical tech
niques are employed to ensure that the nearest case is
not greatly different from the instant case.
5 FURTHER RESEARCH
Two distinct forms of knowledge representation in
less have been identified. Rules are appropriate for
representing statutory law. They can also be used to
represent case law, but this approach is inadequate.
Alternatively, a set of attributes can be identified for
each of the relevant cases. By comparing these attri
butes with those of the instant case, a statement can
be made about the common law as it relates to the
instant case.
None of the systems discussed in this paper (and,
to the author’s knowledge, no previously developed
system) has incorporated both of these methods of
legal knowledge representation: a rule-based system
combined with a case-based system.
shyster (Popple, 1990c) is a prototype of an les
which combines a rule-based system with a case-

based system (similar to the case-based finder system).
When the rule-based system encounters an open-textured
concept, the case-based system is employed to produce a
legal argument as to the meaning of that concept.
This eclectic approach has a number of benefits:
• It has the advantage of approximating the ap
proach which a lawyer would take when given a
legal problem. The rules (derived from a statute)
are applied until the meaning of some (opentextured) concept is required. Faced with this
problem, a lawyer would turn to the common law
in order to further clarify the meaning of the stat
ute. So, too, does shyster: the lawyer’s two-stage
approach is clearly modeled.
• It goes some of the way towards responding to the
complaints of those who believe that an expert
system can never adequately simulate legal rea
soning (see Moles’ comments in §2.1 and §3.1). By
taking the search for the meaning of statutes to
the common law, this approach avoids some of the
problems inherent in a purely rule-based system.
• It is (it would seem) a novel approach to the prob
lem of knowledge representation in less. However,
the two disparate methods upon which it relies
have been separately, experimentally demon
strated.
8 It is not subject to the restrictions on the problem
domain which bind previous systems to areas of
law which are predominantly statute-based, or
case-based, but not both.
6 CONCLUSION
This paper has discussed previous developments in
les design and has shown how a purely rule-based
approach is inappropriate if an les is to be of use to
a lawyer. A better approach (combining rule-based
methods with case-based methods) has been outlined
and it is suggested that less which incorporate this
approach will prove to be fruitful objects of research.
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1. INTRODUCTION
There has been considerable interest in knowledgebased systems in law though few systems are reported
as being in routine use. Knowledge-based systems for
human learning have also been investigated consist
ing of three components: the knowledge to be learnt,
tutoring expertise, and a student model to cope with
different states of the learner. For the most part such
learning systems appear to be designed for the el
ementary learning situation, and are often laborious
to construct and therefore justifiable only for wide
scale use.
It appeared likely to the authors that a simpler
kind of knowledge-based system could be used as a
learning tool, at least for adult learning, without in
corporating distinct tutoring expertise, if careful at
tention was paid to the manner in which explanation
and justification is offered to the user; in short if the
expert system resembles an articulate expert. The
form of words learning tool or learning aid is used in
this paper to distinguish this less ambitious (but we
believe more practical) kind of system from those
with more comprehensive aims. Reports of the use of
knowledge-based systems as learning tools are sparse;
the area seemed to merit further study.
The objectives of the study described in this paper
were to investigate issues associated with the building
of an expert system in the legal domain and the use
of such a system as a learning tool. In particular it
was intended to develop a system for capital gains tax
(CGT) which could give advice useful to a tax prac
titioner, and which was of a standard suitable for use
outside the development environment. This system
would then enable exploratory studies of its use as a
learning tool.
2. KNOWLEDGE-BASED SYSTEMS AND THE
LAW
Reports of working systems in the area of taxation
law include ACCI for close company analysis
(Roycroft and Loucopoulos, 1984), Taxadvisor
(Michaelsen, 1984), Coopers & Lybrand’s ExperTAX
(Shpilberg, Graham and Schatz, 1986), and SALES
TAX (Harmon, Maus and Morrissey, 1988, p. 224).
Experimental work has applied principles of artificial
intelligence to the law (McCarty, 1980; Cook and
Stamper, 1980; Hafner, 1981; Rissland, 1984). Proto
type expert systems in law include SAL for claim
evaluation and LDS for product liability (Waterman,
Paul and Peterson, 1987) and Corptax (Hellawell,
1980). Demonstration systems exist for the law of
intestacy, copyright and the finding of chattels
(Greenleaf, Mowbray and Tyree, 1987).
Particular difficulties have been associated with the
development of expert systems in the legal domain.
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One problem is that of the incomplete definition or
open texture of concepts in the legal domain
(Gardner, 1987). Another is that the law, unlike some
other domains, does not have a clear and well under
stood underlying deep model which can be used to
predict activity and explain reasoning (Waterman et
al, 1987). The jurisprudential literature is shaped by
well-reasoned but competing analyses of the nature
of the law, perhaps ultimately rooted in differing nor
mative structures (Hart, 1961; Dworkin, 1977).
The successful use of a system such as ExperTAX
(Shpilberg et al., 1986), developed by Coopers &
Lybrand to provide guidance and advice to auditors
and tax planning specialists for tax accrual and tax
planning functions and used widely for more than
two years (Wiig, 1988), shows that it is possible to
construct a useful system in a legal domain. Useful
systems may be more likely, at least initially, in areas
such as taxation wjiich are legislation based.
If a system is to be used as a learning tool it is of
particular importance that it be able to explain and
justify its actions and conclusions. Legal reasoning
may include methods which differ from formal logic:
analogical reasoning, rhetoric, equity and dialectics
(argumentation) (Perelman, 1980). In the field of tax
ation, rules are fixed by statute, so it might be ex
pected that the reasoning process might be more
clearly deductive. However, there may still be argu
ment as to how the statutes are to be interpreted and
thus recourse to common law and precedents. At this
point the system might direct the user to outside
references.
3. LEARNING AND KNOWLEDGE-BASED
SYSTEMS
There have been two main approaches to the use of
concepts from artificial intelligence to develop com
puter systems to aid human learning (Lawler and
Yazdani, 1987). In the first approach, termed Intelli
gent Computer Aided Instruction (ICAI), the intelli
gent parts of the system include tutoring expertise.
Clancey’s work (Clancey, 1984a, 1984b, 1987) in
adapting a pre-existing expert system MYCIN to give
the tutorial program GUIDON is an example of this
approach. Conventional wisdom concerning ICAI and
Artificial Intelligence (AI) systems (Barr and
Feigenbaum, 1982, pp. 227-228) has it that:
an AI system that is expert in a particular domain is not
necessarily an expert teacher of the material — “ICAI
systems cannot be AI systems warmed over” (Brown,
1977, p. 255). A’ good teacher must understand what the
student is doing, not just what he is supposed to do.

There appears to have been little or no experimen
tal work which has directly addressed this view.
Clancey (1987, p. 224) notes that only a handful of
students used GUIDON experimentally.
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In the second approach, the learner is provided
with a simulation of some aspect of the real world
and can learn by exploration. The use of CGTutor as
a learning tool approximates to this approach in that
a simulation is provided of an expert’s behaviour
when confronted with a problem. As noted by Lawler
and Yazdani (1987, p. xi) implementing a learning
environment of this nature and establishing its
impact is difficult because “theories of how individu
als learn through experience are inadequate” and
“there exists no model-based epistemology of instruc
tion”. This appears to be an area worthy of further
study, as apprenticeship style learning is common in
human training; an apprentice observes a master’s
(or expert’s) behaviour over an extended period.
DeJong (1988) discusses this type of learning under
the heading of example-based learning (DeJong,
1988), and again it is noted that theory development
is in its infancy.
There are reports attesting to the perceived useful
ness of expert systems as teaching devices without
the inclusion of tutoring expertise within the system
(Kirkwood, 1988; Michaelsen, 1982, p. 147;
Shpilberg et al., 1986, p. 137; Greenleaf et al, 1987,
p. 134), though no controlled experimental research
to support this view can be found.
The approach taken by the authors follows that of
Wenger (1987) in which knowledge is held to be war
ranted belief. Knowledge can only be communicated
and learned if the warrants for belief (causal, func
tional or teleological) are made manifest to the
learner through justifications ranging from sequences
of experiences to verbal explanations.
Explanations can vary in many ways. The type of
explanation that is offered can vary, for example, as
to whether it is based on analogy or formal proofs.
Justifications offered can vary in detail and depth of
argument. Content of explanations may vary with the
perceived nature of the receiver of the explanation.
Kidd (1985) analysed recordings of consultations be
tween clients and experts and found that explanations
concentrated on helping the user understand the sol
ution space and accept the expert’s reasoning. Justi
fications did not involve the description of a long
chain of causal reasoning but consisted typically of a
simple because clause attached to the advice given. In
developing CGTutor particular attention was paid to
the explanation facility and user interface (Gregor,
Rigney and Smith, 1989). The explanation facility
was designed after consideration of the conceptual
categories into which questions can be placed in the
context of everyday natural language (Gregor, 1989).
4. CGTutor — A KNOWLEDGE-BASED
SYSTEM FOR CAPITAL GAINS TAX
CGTutor is an expert system which gives advice con
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cerning the income tax consequences of transactions
in property. In March, 1990, a version of the pro
gram, named CGTrules to distinguish it from the
research vehicle, was made available for sale. A fuller
description is given in Gregor et al. (1990). Briefly,
the program is written in TurboProlog, has a size of
approximately 233,000 bytes and runs on IBM per
sonal computers (PCs) or compatibles.
The knowledge base is backward chaining and has
about 60 rules as well as arithmetic calculations in
volving date manipulation. In terms of lines of
source code, less than 20% of the system has to do
with the knowledge base, the remainder being for
control procedures, utility routines and the user in
terface.
The knowledge base was developed after the
domain knowledge was modelled and validated in
decision tree form. Questions are asked of the user in
an order corresponding largely to the decision tree
structure until enough is known to reach a conclu
sion, Basic facts concerning the transaction are en
tered via a worksheet, in a simulation of a form filling
process. The system is intended for users who may be
inexperienced in computer use and so the user inter
face, apart from the worksheet, is menu-based. It was
a design aim that the system be comparable in per
formance and manner of operation to other PC pack
ages in general use so that deficiencies in the humancomputer interface did not interfere with other issues
which were the object of research interest.
Explanations and help can be obtained in several
ways:
(i) While entering data in the worksheet a Help
key allows access to context sensitive help
screens, which explain terms used such as
Costs Acquisition and give instructions con
cerning the operation of the program.
(ii) An Answer Help window of explanatory text
automatically appears to assist the user in an
swering some questions, for example, “Is the
property a personal-use asset?”
(iii) During the course of a consultation a user can
ask Why a question was asked and can display
the worksheet with its current values.
(iv) At the end of a consultation, a report menu
can be accessed which allows for displaying or
changing the worksheet, restarting a consul
tation, showing How conclusions were reached
and showing rules which were rejected.
All explanations and the worksheet can be ob
tained in hard copy. The worksheet shows the de
tailed workings of calculations and thus possesses
some explanatory power in itself.
Other explanations are given in natural language
and reference is given to the relevant sections of the
Income Tax Assessment Acts 1936 (Cth) and, for the

CGTrules version, to Butterworths Australian Tax
Handbook (Deutsch, Gates, Gibson, Hanley and
Payne, 1990). Justification for reasoning is thus sup
plied by explication of deductive processes from stat
ute. Harder questions can be attempted after
consideration of the references cited. Thus at the
edges of the system’s knowledge the user is given
advice as to how to proceed outside of the system. As
a capital gains tax has been incorporated into
Australia’s taxation regime only since the tax year
ended 30 June, 1986, there has not yet been any
significant, relevant case law or tribunal determina
tion.
5. FINDINGS
CGTutor was developed incrementally, with succes
sive versions tested both by groups of students and by
tax experts. Objectives of the tests were to:
(i) determine whether the system was acceptable
for use outside the development environment,
(ii) investigate whether the explanation facility,
with a design based on theoretical work, was
acceptable,
(iii) investigate the usefulness of the system as a
learning tool.
For the first objective, the validity of the advice
offered was tested by having independent tax experts
use the system to run a comprehensive series of test
cases and compare the results with those obtained
through previous manual calculations. Otherwise the
instruments used in trials were questionnaires with
both open-ended and other questions and unstruc
tured interviews. As noted previously, reports of ex
perimental work with expert systems in the legal
domain and as learning tools are sparse and theory
development is at an early stage. The point has not
been reached where theories have been advanced to
explain and predict precisely relationships between
variables of interest. For this reason the research
methods chosen were exploratory. The system was
used in a natural setting and both qualitative and
quantitative data gathered.
In a trial in September 1989, 27 students in their
final year of a Bachelor of Business degree course
used the system in a tutorial session for a taxation
subject. They had previously had a lecture on the
subject of capital gains tax and were asked in the
tutorial to work through printed examples they were
given, with answers, and to explore the use of the
program with more examples of their own choosing.
At the end of the tutorial session the students com
pleted a questionnaire. For those questions which re
quired a numerical rating as an answer, the mean
values of responses showed that students rated the
program highly in terms of ease of use, the adequacy
of the explanation facilities, and as an aid to learnTHE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991 19
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ing. Mean responses for the relevant questions were
greater than 5.3, in all cases, on a 7 point scale from
1 (low) to 7 (high).
The offer was made to the group of 27 students
that they take a disk with the program away to work
on in their own time with a further set of problems
with answers, and another questionnaire. They were
asked to make themselves available for an interview
after their examination when they returned their
questionnaires. Eight students took advantage of this
offer and six attended interviews. The interviews
were constructed in an unstructured manner. Tran
scripts from the interviews and answers to all openended questions in questionnaires were analysed
using content analysis (Krippendorff, 1980). Results
supported the propositions that the program gave ac
curate results, that the program would be useful to a
tax practitioner, and that using the program did assist
learning. Various suggestions for improvements in the
operation of the program were made and most of
these have been incorporated.
Further insight into the use of the program for
learning was gained. A relatively frequent comment
was that students needed some understanding of
capital gains tax law before using the program. For
example, one comment was “You couldn’t learn capi
tal gains tax from this cold. You would need some
preliminary studies in tax.” Another comment, in re
sponse to a clarification question concerning the dif
ference between using the program and having a
problem explained on a blackboard was
When it is being done on the board it is being explained
by another person. When you are using the package by
yourself you can see what would happen if some things
changed. You can explore yourself rather than having to
crunch through a lot of numbers yourself. If something is
being shown on the board it is not always possible to
interrupt and have something explained.

Statistical analysis of the students’ performance in
an examination following the use of CGTutor proved
inconclusive. The students were divided into No Use,
Low Use and High Use groups. Their performance on
the CGT question in the examination was highest for
the High Use group, lowest for the No Use group,
with the Low Use group in between. However their
performance in the rest of the examination following
the same ranking, perhaps reflecting attributes such
as motivation. The sample was too small to distin
guish with confidence the differential effect of
CGTutor. Further trials with larger groups are in
progress.
Following the trials with the program in 1989, the
system was further developed, largely in accordance
with suggestions made by trial users. The more im
portant changes were improvements in the form
filling operation for the worksheet and the inclusion
of a function to allow users to update the consumer
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price index numbers held within the program as new
ones were released. Following this the program
underwent rigorous testing by two tax practitioners
who had not previously been involved in the project.
One error was found in the operation of the program
and this was corrected. No other fault was found with
the system.
6. CONCLUSIONS
Findings indicate that it is possible to develop a
simple rule-based system which gives advice useful to
practitioners in an area of taxation law. In addition,
exploratory studies suggest that the same system can
be useful as a learning tool, without modification to
the system to include tutoring expertise. It is not
suggested that the system be used in isolation for
learning, but that it be used in a support role within a
learning environment. The use of auxiliary material,
such as printed example problems, would still seem
appropriate, and perhaps necessary. Some of the data
gathered suggested that a system of this nature is not
suitable for complete novices, but is best used after a
student has gained some familiarity with the subject
matter. Advantages mentioned pertaining to the use
of the system were that it allowed students to proceed
at their own pace and removed the need for time
intensive calculations by the student, thus presum
ably allowing the student more time for exploration
with more, different examples.
An assumption made when designing the system
was that careful attention should be paid to the
design of the explanation facility if the system was to
be acceptable as a learning aid. Much effort was ex
pended on the explanation facility, and it does offer
more than answers to the traditional How and Why
queries commonly allowed in expert systems. In par
ticular, the display in the worksheet of intermediate
steps in calculations is innovative for an explanation
facility.
Our findings at this point regarding the value of the
system as a learning tool should be regarded as in
dicative, and further evaluative studies are proceed
ing.
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INTRODUCTION
Electronic Data Interchange
“An examination of the strategic use of information
systems technology by business organisations shows
that the most dramatic and influential contemporary
uses involve systems that transcend company bound
aries” (Cash, 1987:200).
The concept of multi-organisational information
systems is not a new one: corporate cash manage
ment systems have been used daily by large (and
increasingly by small) companies for a number of
years now, while on-line reservation systems have
been so successful as to provoke a number of crises in
the U.S. airline industry. Despite the popularity of
such special cases, inter-organisational information
systems have only recently begun to attract wide
spread general interest, largely due to the dramatic
growth of the particular type of inter-organisational
system known as Electronic Data Interchange (EDI).
EDI is defined in a remarkably similar manner by
the vast majority of writers on the subject, as the
following sample of the many available definitions
indicates:
• “the standards-based computer-to-computer ex
change of intercompany business documents and
information” (Coathup, 1988);
9 “computer-to-computer transmission of standard
business data” (Emmelhainz, 1988);
9 “The computer-to-computer exchange of standard
business documents between trading partners.
This includes the company’s suppliers, its cus
tomers and its bank” (Rochester, 1989);
9 “the movement of business data electronically be
tween or within firms in a structured, computer
processable data format that permits data to be
transferred without rekeying from a computer sup
ported business application in one location to a
computer supported business application in an
other location” (Ferguson and Hill, 1989);
9 “the replacement of the paper documents used in
Administration, Commerce and Transport by elec
tronic messages conveyed from one computer to
another without the need for human intervention”
(SITPRO, 1989).
This standards-based form of communication gains
its attractiveness from promises of huge savings in
inter-company transaction costs and greatly in
creased productivity. EDI is already seen as an essen
tial prerequisite for Just-in-Time/Quick Response
inventory and production systems (Robinson and
Stanton, 1987; Sadhwani and Sarhan, 1987; Knill,
1989; Skagen, 1989), where limited stock holdings
are dependent on rapid and accurate communication
of purchasing needs. Inter-connections are now being
urged between EDI and other types of information
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systems — such as electronic funds transfer (EFT)
systems, where the combined EDI/EFT systems cater
for the exchange of both payments and remittance
information and are known either as electronic pay
ments (EP) or as financial EDI (Hill and Ferguson,
1987; Canright, 1988; Cafiero, 1989); or corporate
application systems (Svinicki, 1988; Wilmot, 1988)
to enhance integration.
Applications likely to gain the greatest possible
benefits from EDI have three common characteris
tics: “One, they involve a large number of standard
transactions. Two, these transactions require careful
and accurate reporting. And, three, EDI is most ap
plicable where it makes purchasing easier for the cus
tomer” (McNurlin, 1987).
These requirements have meant that EDI tends to
attract larger organisations, although the very nature
of EDI means that such organisations will have con
nections with smaller suppliers, who will be more (or
less) convinced of the potential benefits: “some
pursue [EDI] voluntarily and thus are proactive in
their approach — they realise that increased effi
ciency and savings can be achieved by transacting
business in this manner. Others become involved in
EDI in a reactive fashion, responding to business
pressure placed on them by customers who also ac
knowledge the savings and benefits to be derived
from remaining competitive” (Lyttle, 1988:68).
EDI came into being to further trade in one form
or another (a discussion of the genesis of EDI may be
found in Swatman and Clarke, 1990), but now man
ifests itself in widely varying applications. Some idea
of the breadth of EDI’s coverage may be obtained
from a sample of EDI schemes currently in develop
ment or under consideration in Australia. This
sample includes the use for EDI for: railway
rollingstock monitoring; ship “bay plans” (cargo
plans for container ships); ship berthing/scheduling
notices; notification of the presence of dangerous/
hazardous goods on ships/trains/planes; the exchange
of CAD/CAM documents; tender tracking; lodgement
of law court documents; notification of the lodgement
of archive documents; the exchange and lodgement of
trade documents such as ship manifests/airway bills/
customs clearances; airline ticket settlements; and the
exchange of corporate cash management data — in
addition to the more commonly considered exchange
of documents concerned with the purchase and
supply of goods (such as purchase orders or invoices).
EDI, in fact, can be seen to have grown from its
original (and somewhat limited) use for expediting
the transfer of trade goods to the facilitator of
standard-format data between any two computer sys
tems.
Despite the apparently diverse nature of these

schemes, EDI systems can be divided into three basic
types from a systems perspective (Akerman and
Cafiero, 1985; Swatman and Swatman, 1989b):
(i) One-to-many systems: These systems typically
arise when a (large) organisation wishes to
streamline the way in which it interacts with
its suppliers (or customers). The initiating or
ganisation is at the hub of the system while its
trading partners form the satellites.
A good example of a one-to-many EDI
scheme is the IATA Bank Settlement Plan
(BSP), operated under contract by the Com
monwealth Bank, which handles the collection
and settlement of airline ticket sales/credits/
debits/refunds for the larger Australian travel
agents. The scheme includes: the exchange of
settlement data between BSP and its agents/
principals; expansion of the ticket record
length captured to include all relevant data;
exchange of refund, credit and debit infor
mation; and interfaces to credit card com
panies.
(ii) Many-to-many or “clearing house” systems: A
more general form of the one-to-many system
in which there is no single hub but, apparently,
many buyers and sellers interacting with each
other. Notionally, the system itself forms the
hub and all parties are satellites.
The development of a system of this type is
usually driven by two organisations, each
representing an industry group. In a sense, the
industry-group systems can be considered as
one-to-one systems connecting the buyerindustry group with the supplier-industry
group. The logical extension of this concept
allows for the participation of any number of
industry groups, each of which may be either
supplier or customer depending on the particu
lar transaction under consideration.
A well-known Australian industry-group
many-to-many scheme is the automotive
industry’s supplier scheme, which was devel
oped by the Australian Federation of Auto
motive Manufacturers (AFAM) and the Feder
ation of Automotive Parts Manufacturers
(FAPM) to ensure the representation of all par
ties’ interests.
(iii) “Incremental paper trail” systems, where doc
uments are amended by a series of partici
pants, with additional information being
added to the document at each stage in the
process.
Australia has only a single example of this
type of system at present — “Tradegate Aus
tralia” (amongst whose shareholders are the
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Australian Customs Service, the Port Authori
ties’ association, Railways of Australia and
Qantas). Tradegate is a management company
for the developing Port Community System,
which exists to further the efficiency of the
Australian trade sector through the use of EDI
and value-added services (VAS), such as data
bases and gateways to related EDI schemes (an
example being Customs’ EXIT scheme).
The similarity of these three EDI system types
from the systems developer’s perspective, despite
their superficial disparity, enables both researchers
and developers to address EDI as a single issue. The
uniformity in system structure also provides one of
the most attractive features of EDI, which is that
having once connected to one such system, an organ
isation can easily link in to others. Although the ge
neric nature of the various EDI sub-types has not yet
received a great deal of attention, the usefulness of
EDI is well recognised: “doing business without EDI
will soon be like trying to do business without the
telephone, ... no EDI, no business” (Schatz, 1988).

Inter-Organisational Systems (IOS)
In 1982, the Society for Information Management,
together with the University of Arizona, funded re
search on inter-organisational systems. The study
was undertaken by Stephanie Barrett and Benn
Konsynski (Barrett and Konsynski, 1982) and further
developed in papers by Cash and Konsynski (1985)
and James Cash Jnr (Cash, 1987) in which the au
thors summarise those factors leading to the rapid
growth of IOS:
• the need for fast, reliable information exchange in
response to rapidly changing markets, products
and services;
• the evolution of guidelines, standards and proto
cols (it is worth noting that this point is somewhat
recursive, since the inter-organisational systems
themselves lead to better and faster standardis
ation!);
• penetration of information systems into internal
business processes;
• technical quality and capability of information
systems technology; and
• use of IS technology to distinguish product and/or
company.
They suggest potential strategic uses of such sys
tems (overall cost leadership, product differentiation
and special market focus) and point to the influence
on industry structure which may be exerted by interorganisational systems — such as, for example, to
change the balance of power in buyer-seller relation
ships, or to enable a group of organisations to unite
24 THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991

within a common set of standards/protocols which
may ultimately result in the establishment of barriers
to entry or exit within a particular market-place (see
also Porter and Millar, 1985; (jopeland and
McKenney, 1988; Reich and Benbasat, 1988; and
Wiseman, 1989). A classic example of such an “alli
ance” is the inter-bank organisation SWIFT which,
while providing significant benefits to member banks,
until recently excluded non-bank financial institu
tions from sharing these benefits.
Cash believes that the “order of change among the
elements appears to vary based on whether the organ
isation is reacting, in a participant role, to an IOS
implemented by another organisation; or is the
proactive initiator/implementor of the IOS” (Cash,
1987:214). In the case of the user Cash believes that
there is little, if any, management participation and
hence no explicit planning, whereas the IOS adopter
will have a clearly structured plan in place — a view
which appears to be confirmed by the experiences of
organisations implementing EDI schemes (vide the
quote from Lyttle (1988) on p.2).
Although EDI is in many ways merely a special
case of the generic IOS “a more careful classification
of applications labelled “inter-organisational sys
tems”, “electronic data interchange” and “electronic
markets” is necessary because different applications
carry with them different strategic objectives and im
pacts, as well as unique implementation problems”
(Benjamin et al, 1988:4). The point at which EDI
ceases and other types of inter-organisational systems
begin is debatable (and debated) — not least because
the definition of what the term “EDI” includes con
tinues to change as new applications for the tech
nology are found. “Victor Wheatman, manager of the
EDI Planning Service at INPUT ... expands upon
the technical definition. He feels EDI is a software
application integrated with other software applica
tions. He also describes it as a set of skills and a set
of products that are central to a company’s system
integration. And he adds that EDI is a means of
transferring legally binding documents” (Rochester,
1989:3).
Despite these differences in perspective, many of
the questions (and all the possible side-effects and
consequences) mentioned by Cash are equally appli
cable to the integration of EDI systems. Members of
EDI networks are either pro-active and influential
hub organisations, or participants whose impact on
the system is of less significance and who are often
less likely to have considered the link as a manage
ment issue. The subsequent effects of EDI on com
panies’ internal structure may well be far greater in
the case of the pro-active hub organisation than in
the case of a comparatively minor supplier who has
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been forced to join up as a result of customer persua
sion, or under threat of being “desourced”. The hub
organisation may well have decided to develop the
EDI system for the wider benefits it can offer —
amongst which are integration with existing internal
systems and business functions. The minor supplier,
by contrast, may merely be using EDI as a faster
method of receiving purchase orders, with little or no
impact on existing systems and practices.
This study attempts to identify and clarify the
involvement in EDI schemes of Australian
organisations of varying types and sizes.

Australia had proved to be as rapid as that antic
ipated in the earlier survey — and as rapid as that
demonstrated in North America and in Europe,
where “by 1992, 80% of European retailers will be
conducting business via EDI links” (Lamb, 1988).
The present survey is based on what was actually
happening in Australia during 1989, as opposed
to the RMIT study’s focus on management expec
tations; and
• To investigate the levels of activity and interest
demonstrated by various sectors of the EDI user
population — in particular, by initiators of and
participants in schemes. Industry commentators
such as Colin Hill of Mitsubishi (Hill, 1988) and
David Slimko of Cummins Engine Co. believe
that hub organisations take an entirely different
approach when joining an EDI network from that
taken by their suppliers (or, more rarely, their cus
tomers): “we don’t give [our suppliers] ultimatums
... we just give them no reason not to get on with
EDI” (Schatz, 1988).

AUSTRALIAN EDI RESEARCH
Existing Studies
Overall figures for EDI usage and growth are difficult
to obtain, since those providing the figures tend to
look at sub-sections of the market. The market re
search firm Input Inc., however, estimated EDI’s U.S.
domestic market volume at between $75 and $90
million for network/processing services, software and
professional services and predicted a US$1.3 billion
domestic market by 1991 (Schatz, 1988). Forrester
Research Inc. estimated in 1988 that 50% of the
Fortune 1000 were already using EDI in some form
(Belitsos, 1988).
The first Australian survey was undertaken in 1988
by the Royal Melbourne Institute of Technology’s
Centre for Technology, Policy and Management (Zinn
and Takac, 1988). This survey was aimed at senior
management and was largely concerned with industry
expectations of EDI growth within Australia: “the
general conclusion to be drawn from the survey re
sults herein represented is that key EDI players be
lieve that Australian Industry is generally optimistic
of the future prospect of prompt broad scale EDI
adoption, and that considerable concurrence of
opinion of likely scenarios affecting EDI implementa
tion exists” (Zinn and Takac, 1988: 131).
The response to their questionnaire was of the
order of 59% of the organisations surveyed. The ma
jority opinion was that major corporations in the
finance and international transport sectors, together
with corresponding government support bodies (such
as Customs and Taxation) would be the first to adopt
EDI — probably within 2-5 years. Medium sized
organisations were expected to adopt EDI over a
longer period, probably 10 years.

Classifying EDI users into hubs, major suppliers/
customers, and minor suppliers/customers therefore
appears to offer a verifiable method of investigating
the claims both of academic researchers such as Cash
and of industry participants such as Hill. The classi
fication was obtained in our survey by questions
which asked respondents whether they were the initi
ators of a new EDI scheme, or whether they were
participants in a new (or existing) scheme. Respon
dents were also asked whether they had been mem
bers of a pilot study, or whether they had joined the
scheme at a later stage. These two questions at
tempted to separate those organisations which had
played a significant part in the setting up of EDI
schemes from those which had joined an existing
scheme at some later stage.

Motives for the Present Research
There were two major reasons for undertaking a fur
ther survey of Australian EDI participants so soon
after the first:
• To investigate whether the rate of EDI growth in

Further analysis of respondents was obtained by
establishing the total number of people employed by
the organisation; and dollars spent on Information
Technology per year. These questions provided an
indication of the size of the company and its sophis
tication in terms of IT usage.

This very direct statement supports Cash’s view
that: “if a participant is engaged in the IOS in an ad
hoc manner there is usually no general management
participation and thus no explicit planning or broad
thinking about implications of the system ... in the
... case of an organisation implementing a strategic
IOS .. . explicit planning of desired impact and
requisite resources precedes implementation of the
IOS” (Cash, 1987:211). How important, then, are
organisational considerations to those becoming in
volved in EDI (Swatman and Swatman, 1989a).
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The Survey Population
The survey was directly concerned with ascertaining
those organisations currently involved in an EDI pro
ject; their corporate structure; the stage of the EDI
system life-cycle at which they had joined the scheme
(full-scale implementation, partial implementation, or
pilot study); and whether they were hub organis
ations, major players, or minor players.
The preferred primary group of participants was
thus those Australian organisations currently in
volved in either an existing EDI scheme or an EDI
pilot. Establishing just which organisations belonged
to this group proved extremely difficult and we de
cided to compromise by sending questionnaires to
the members of the EDI Council of Australia (an
organisation which could be described as the “Austra
lian EDI Users’ Group”). This produced a biased
sample, since active EDI participants usually choose
to join EDICA, so that the sample group is represen
tative of enthusiastic EDI users, rather than of Aus
tralian industry in general. The sample did, however,
provide the major benefit of a high response rate. It is
interesting to note that a similar survey addressed to
the Top 1,000 companies, undertaken by Coopers
and Lybrand some six months later, achieved only a
24% response rate (Coopers & Lybrand, 1990), com
pared with our survey’s 62% response, although the
absolute numbers were greater.
Selecting this group provided another potentially
illuminating question “would members of EDICA be
totally representative of EDI users around Austra
lia”? We assumed that all users actively concerned
with the potential benefits of EDI would choose to
join this organisation and that our survey would thus
be a census of the population.
A summary of the anticipated information to be
generated by the survey included:
8 Those organisations currently involved or inter
ested in EDI projects;
8 The number of schemes with which each organis
ation was involved;
8 The level at which those organisations are in
volved in the EDI projects (i.e. hub organisations,
major players or minor players);
8 The size of organisations involved in EDI and the
importance to them of information technology
generally.
RESULTS
Company Characteristics
The survey questionnaire was sent to the manager in
charge of information systems at each of the 130
member companies of EDICA, with the request that
they complete a response for each of the EDI schemes
26 THE AUSTRALIAN COMPUTER JOURNAL, VOL 23, No. 1, FEBRUARY 1991

to which they either belonged or contemplated join
ing. Responses were received from 80 (62%) of the
companies surveyed. Of these 80 companies, ten re
ported involvement in or consideration of two EDI
schemes, while another two companies responded for
three schemes and a further two companies re
sponded for four schemes.
Most of the respondent companies were located in
NSW (39) or Victoria (25). Four companies re
sponded from each of South Australia and Western
Australia, and three from each of Queensland and the
ACT. One company responded from Tasmania, and
one from New Zealand.
The industry categories, staff employed and annual
spending on information technology were as follows:
Industry Category:
Primary Industry
Manufacturing
Wholesale, Retail, Finance, Property,
Business Services
Transport
Information Technology,
Communication
Public Service
EDI Providers and Consultants
Total Responses

Com
panies
7
35

Percent
9%
44%

9
5

11%
6%

6
8
10
80

7%
10%
13%
100%

Staff Employed:
S100
si,000
=s 10,000
>10,000
Total Responses

Com
panies
7
26
35
10
78*

Percent
9%
33%
45%
13%
100%

Yearly IT expenditure:
=s $250,000
=s $1,000,000
> $1,000,000
Total Responses

Com
panies
8
9
61
78*

Percent
10%
12%
78%
100%

* Total responses are less than 80 because of non-responses to
particular items.

As would be expected, staff numbers and IT expen
diture were strongly and positively related: com
panies with higher staff numbers generally spend
more on IT. We did not endeavour to ascertain
•whether the per capita expenditure on IT was higher
in larger companies, because of the complications
involved in determining the relative weightings of
single-user vs. multi-user hardware/software. The
number of EDI schemes joined or contemplated was
found to have little relationship to industry category,
staff numbers or IT expenditure.
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EDI Responses
The 80 companies reported a total of 100 actual or
contemplated EDI memberships and mentioned 34
different EDI schemes. These have been classified
into the categories discussed above, namely “One-tomany” “Many-to-many” and “Incremental paper
trail”.
Participants were also asked to report, for each
EDI scheme with which they had been involved or
contemplated involvement:
• Their level of participation
• The state of the EDI scheme (currently active or
potential)
• Whether the EDI scheme used an existing network
• The nature of the respondent’s involvement, either
as an initiator or participant.
The response distributions were as follows:
Type of EDI scheme:
One-to-many
Many-to-many
Incremental paper trail
Total Responses

Responses
34
26
23
83*

Percent
41%
31%
28%
100%

Participation Level:
Actively participating
Contemplating participation
Not involved, participation rejected
EDI Supplier or Consultant
Participation not yet considered
Total Responses

Responses
50
36
1
10
1
98*

Percent
51%
37%
1%
10%
1%
100%

State of the EDI Scheme:
Currently active EDI scheme
Potential EDI scheme (or under
development)
Total Responses

Responses
62

Percent
71%

25
87*

29%
100%

Network:
EDI scheme uses new, purpose-built
network
EDI scheme uses existing network
Total Responses

Responses

Percent

23
63
86*

27%
73%
100%

Responses

Percent

Respondent’s Involvement — Initiator
or Participant:
Initiator:—
Acting as an individual organisation
Acting as an industry body
Total Initiators
Participant:—
Member of original pilot
Joined following completion of pilot
Not Sure
Total Participants
Total Responses

28
13
41

33%
15%
48%

15
29
1
45
86*

17%
33%
2%
52%
100%

* Total responses are less than 100 because of nonresponses to
particular items.

Cross tabulation of the company descriptors and of
the EDI variables were examined for interactions. In

each of the tables below, the percentages refer to the
rows.
Interactions with EDI Type
The strongest interactions (all with chi-sq values sig
nificant at < 1 %) were found between the type of EDI
scheme and with the nature of the respondent’s in
volvement, either as an initiator or as a participant.
The relevant results are summarised below:
Type of EDI
Scheme:
One-to-many
Many-to-many
Incremental
paper trail;

Organisations
Initiating
Participating
22 (69%)
10 (31%)
11 (44%)
14 (56%)
4 (18%)

18 (82%)

Thus, as we go through the postulated evolution of
one-to-many, to many-to-many and finally to the in
cremental paper trail type of EDI, the proportion of
those organisations participating steadily increases,
while the proportion of initiating organisations
decreases.
The apparent anomaly of similar numbers of initi
ators and participants within many-to-many schemes
is difficult to explain within the confines of the
survey. The comparative “newness” of EDI within
the Australian market-place at the time of the survey,
however, has created a situation in which almost all
schemes are still in the pilot stage, where participant
numbers are limited. Not surprisingly, the effects of
this phenomenon are more noticeable in many-tomany schemes. (For example, the Coles-Myer supplier
scheme — the original Australian EDI scheme which
was first implemented in 1986 — still has only 40
suppliers actively using the system.)
The nature of involvement, for initiators and for
participants in turn, supports our assumption that
the three types of EDI scheme despite their technical
similarity, have differing organisational appeal to
their users.
Considering first the responses from initiating
organisations (omitting the incremental paper trail
because of their small number of initiators), we find
that in a significantly larger proportion of the manyto-many schemes the initiator is involved as part of
an industry body rather than as an individual organ
isation. This may well be explained by the complexity
of co-ordinating the large numbers of organisations
involved in many-to-many schemes:

Type of EDI
Scheme:
One-to-many
Many-to-many

Initiator’s Involvement
As
Individual
As an
Industry
Organis
ations
Body
18 (82%)
4 (18%)
3 (27%)
8 (73%)
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The responses from participating organisations
show that involvement in the original pilot scheme
decreases as we go through the evolutionary sequence
of one-to-many; many-to-many and the incremental
paper trail types of EDI. Incremental paper-trail
schemes, in particular, are evolutionary in nature so
that large numbers of participants would be expected
to join months (or even years) after commencement
of the scheme:
Participant’s Involvement
In Pilot
After Pilot
8 (80%)
2 (20%)
5 (36%)
9 (64%)
Chi-sq sig. 0.1%

The rapid growth and diversification of Tradegate
demonstrates just how versatile such a scheme can
become — with the recent launch of
Tradegate*Expressr the organisation hopes to link
banks, shipping companies, towers, pilots, steve
dores, depot operators, terminal operators, hauliers,
customs agents, port authorities, quarantine authori
ties, customs, shipping agents, freight forwarders, rail
authorities and insurers!
Interactions with Level of Participation
The level of participation was found to interact sig
nificantly with the nature of the network as follows:
Participation
Level:
Actively partici
pating
Contemplating
participation

Nature of the Network
New
Existing
19 (83%)

4 (17%)

31 (49%)

32 (51%)

Chi-sq sig. 0.5%

Most of those actively participating found that they
required an entirely new, purpose-built network,
while half of those contemplating participation ex
pected to be able to use an existing network. This
finding seems to indicate that existing EDI networks
may satisfy the needs of a number of new and poten
tial users, without the need for further network
creation.
The number of third-party EDI network providers
which can be supported in Australia is, in fact, a
hotly debated issue (see Takac and Swatman, 1989).
In the U.K. there are now only three major providers
of EDI network facilities, compared with Australia’s
11 providers (the number varies depending on the
definition of an EDI network provider). The response
to this question would appear to support the conten
tion that Australia may already be over-supplied with
such providers.
The level of participation was also found to relate
significantly to staff numbers. As the number of staff
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O
O

16(89%)

II

2(11%)

Staff Employed:
V
/

Type of EDI
Scheme:
One-to-many
Many-to-many
Incremental
paper trail

employed increases, the probability of active partici
pation also increases, from a low of 25% to over
70%. This would appear to indicate that at the time
the survey was undertaken, EDICA members were
largely those organisations already active in EDI
schemes (although EDICA’s membership composition
is now somewhat broader).

s = 1,000
=£ = 10,000
>
10,000

Participation Level
Contem
Active
plating
1 (25%)
3 (75%)
8 (31%)
18 (69%)
29 (72%)
11 (28%)
4 (27%)
11 (73%)

Chi-sq sig. 0.2%

Interaction with Industry Category
A less significant interaction (chi-sq significance =
1.5%) was found between industry category and
whether the respondent was an initiator or partici
pant. These results are shown below, but should be
viewed as indicative only, since the frequencies are
small. One possible explanation for this distribution
lies in the fact that manufacturing organisations fre
quently engage in many-to-many schemes (since sup
pliers to one manufacturer nearly always supply
several other manufacturers in the same industry).
This leads to an environment in which many small,
supplier organisations belong to a comparatively lim
ited number of EDI schemes (vide the Victorian gro
cery industry scheme, for example).

Industry Category:
Primary Industry
Manufacturing
Wholesale, Retail, Finance,
Property, Business Services
Transport
Information Technology,
Communication
Public Service

Organisations
Partici
Initiating
pating
8 (57%)
6 (43%)
23 (61%)
15 (39%)
6 (67%)
2 (18%)

3 (33%)
9 (82%)

6 (86%)
6 (86%)

1 (14%)
1 (14%)

The results suggest at first sight that respondents in
the transport, manufacturing and primary industries
are more likely to be participants, while respondents
in the public service and (as is to be expected) in the
information technology and communication indus
tries are more likely to be initiators — although they
may merely indicate that there were more “tradi
tional” manufacturing supplier schemes in operation
in late 1989.
DISCUSSION OF RESULTS
Who are the EDI Participants?
The survey undertaken by RMIT’s Centre for Tech
nology, Policy and Management in 1988 canvassed
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the opinions of Australian senior management re
garding EDI’s likely development path within this
country. The survey group showed support for the
view that larger organisations (particularly within the
manufacturing and transport sectors) and the appro
priate government departments/agencies (such as
Customs and Taxation) would have initiated major
EDI schemes within 2-5 years. Smaller organisations
were expected to join/initiate EDI ventures over a
slightly longer period, such as 5-10 years.
The present survey indicates that these “guessti
mates” showed a fair degree of accuracy. By far the
greatest number of responses came from
organisations belonging to the manufacturing sector
(35 out of the 80 responding organisations), with
other sectors varying from 5 to 10 respondents. The
figures reported under the heading “Interaction with
Industry Category” indicate that manufacturing and
transport organisations are far more likely to be in
volved in EDI schemes as participants than as initi
ators; and that while there are presently few
government organisations actively involved in EDI,
those that are tend to be initiators rather than partic
ipants. A more recent survey of EDI use in Australian
Commonwealth Government Agencies (Clarke et al,
1990) provides support for the view that the major
Government agencies have started to take a leading
role in the development of EDI schemes.
Those organisations responding to the survey
tended to have between 100 and 10,000 employees
(61 out of the 80 respondents), which indicates that
these are medium to large organisations by Australian
standards. 78% of the responding organisations spend
more than $1,000,000 on information technology
each year, which implies that those organisations ac
tively involved (or contemplating involvement) in
EDI are already considering other strategic uses of
IT.
One further (unasked) question answered by these
results concerned the composition of the EDI Coun
cil of Australia. Many of the articles written about
EDI in Europe and the U.S. (see for example Lyttle,
1988; Svinicki, 1988; Carlyle, 1988, Evans, 1989)
discuss the attractivenes which EDI holds for larger
organisations — and the difficulty of enthusing
smaller suppliers/vendors in the concept. The reasons
for this apparent phenomenon are fairly obvious: the
long payback period involved; the fact that major
gains are found in areas such as strategic and partner
ship benefits, which are hard to quantify; and the
need to integrate EDI with back office application
systems to obtain real competitive advantage.
What is less easy to explain is why only the larger
organisations are joining the EDI Council of Austra
lia, which is the User Group for all EDI participants
— whether they be initiators, pilot study partici

pants, or late-comers to existing schemes. EDICA has
already put pressure on third-party network provid
ers to encourage the formation of inter-networking
agreements which will benefit all EDI users. Surely
the smallest users are the ones most in need of a
“union” to argue their case and protect them from
exploitation? Many of these organisations merely
print off EDI documents such as purchase orders on
a dot matrix printer (the “print and pray” approach),
thus reducing EDI to what is essentially a faster mail
service.
While this paper is not an appropriate venue for a
discussion of the problem of information poverty, the
lack of interest and participation in EDICA demon
strated by smaller EDI participants is consistent with
the lack of interest in crucial information amongst
those most in need shown by other studies in quite
different disciplines, such as sociology. This is a prob
lem worthy of consideration by industry bodies and
project initiators alike — and is now being actively
addressed within Australia by EDICA.
What Form does EDI have in Australia?
EDI growth world-wide has not demonstrated the
explosive tendency which was widely predicted about
18 months ago. Skagen (1989) suggests that in the
U.S. “steady gains of 1,500 to 2,000 companies a
year [on a user base of around 5,000] characterise the
growth curve ... but the figures are a far cry from
predictions made by some of EDI’s early champions
[who] claimed, for example, that 70 percent of all
businesses would be making significant use of the
technology by 1993.”
Skagen’s view appears to conflict with the assertion
made by Coopers and Lybrand in their 1990 survey:
“growth in Australia has been dramatic and is con
tinuing. The number of companies who have adopted
EDI has doubled in each of the last two years. And as
many companies again have plans to implement EDI
in the near future ...” (p.2). There are, however, two
explanations for this apparent disparity of opinion:
• EDI in Australia is still in its infancy, while usage
in both Europe and the U.S. is far more wide
spread and mature. Australia, therefore, is still
manifesting the initial surge which caused the in
flated estimates quoted by Skagen;
• Despite the rush to join EDI schemes in Australia,
there are few (if any) systems which could be
classified as fully implemented. In fact, Australian
EDI is showing a rather disturbing tendency to
develop “perpetual pilot” schemes which rarely
extend far beyond their original pilot group
(Swatman and Fowler, 1990).
Surveys and case studies undertaken in the U.S.
indicate that one major reason for this slow-down lies
in the qualitative nature of EDI’s benefits — the
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direct financial benefits of EDI tend to be small and
rather unimpressive. Despite the overall gains re
corded by organisations such as General Motors, who
claim that they have reduced the cost of each car by
$200 (Rochester, 1989), major benefits lie in the
areas of inventory control and improved trading part
ner relationships. Not all organisations are suffi
ciently far-sighted to make the sort of investment
required to obtain these benefits.
Australian EDI schemes are fairly evenly divided
between one-to-many and many-to-many, with sig
nificant numbers of initiating organisations in one-tomany projects, while more respondents were
participating in the many-to-many schemes. Incre
mental paper trail schemes (such as Tradegate) are
primarily in the formative stage, so responses relating
to these schemes tend to be less detailed.
In the case of one-to-many schemes, initiators
tended to be acting on their own behalf, while initia
tors of many-to-many schemes were twice as likely to
be acting as industry bodies. This is a most encour
aging trend, showing that the lessons of
uncoordinated EDI projects such as the U.S. automo
tive industry supplier scheme (McNurlin, 1987) have
been learned by Australian organisations.
A large proportion of the respondents (approxi
mately 80%) involved in one-to-many schemes were
active during the pilot phase while respondents in
volved in many-to-many or incremental paper trail
schemes tended to have become members of the
scheme following the pilot (which may also be due to
the heavy involvement of industry groups, as opposed
to individual organisations).
Respondents who indicated that they were still
contemplating participation in an EDI scheme were
almost evenly divided into those who planned to
develop an entirely new network — and those who
intended to make use of an existing network (whether
or not the EDI scheme itself was a new one). Respon
dents who were actively involved, however, were
almost five times as likely to be using a specially built
network. The implication of this answer is that the
number of third-party EDI network providers —
which has grown dramatically from 2 in late 1988 to
11 in late 1989 — appears to have levelled off. If the
European experience is repeated in Australia, there is
likely to be a reduction in the number of third-party
network providers over the next few years, with those
able to offer inter-networking and significant valueadded services gaining market share at the expense of
the others (Law, 1989).
CONCLUSIONS
This survey was intended to establish the level and
type of interest in EDI amongst Australian
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organisations. The sample selected (the members of
the EDI Council of Australia), while not representa
tive of Australian organisations in total, was chosen
as representative of EDI users within this country.
The survey results indicated that the sample was
rather less representative than we had originally
hoped, providing a sample of active and enthusiastic
EDI participants (of the 80 organisations responding
to the questionnaire, 78 sent in their responses with
out a reminder), rather than a census of EDI users.
Although this bias reduces the generalisability of the
results obtained, it provided a number of informative
(and often disturbing) side-lights upon the EDI com
munity which a more representative sample might
not have manifested.
62% of the organisations approached responded to
the survey and the results obtained indicate that EDI
is showing significant growth, with EDI schemes di
vided fairly evenly into one-to-many and many-tomany types. Australia’s first major incremental paper
trail scheme (Tradegate Australia) is still in its forma
tive stages, so responses from interested organi
sations could only be in the form of expectations.
The responses received showed a strong similarity
to the expectations for likely paths of EDI develop
ment obtained from the earlier RMIT survey and
there is some evidence that the 1990 survey of Com
monwealth Government agencies will also support
this survey’s findings. Comparison with the Coopers
and Lybrand survey proved all but impossible, given
the differing slant of the questions asked, although
the distribution of responses in terms of industry
categories is extremely similar in both surveys.
One disappointing feature of the responses was the
low proportion of small organisations actively in
volved with EDICA (9% of respondents employ fewer
than 100 people; and only 10% spend less than
$250,000 on information technology each year). In
view of the large number of small companies likely to
be involved in EDI schemes over the next few years,
this lack of interest implies that EDI will continue to
be driven (and modified) by larger organisations.
This is a matter for serious concern since “contrary
to popular assumptions, the majority of EDI applica
tions will be built out of competitive necessity, pro
viding little, if any, competitive advantage for most
users. These systems will become a cost of doing
business” (Benjamin et al, 1988:36). Smaller
organisations are already at a competitive disadvan
tage, as the number of small business bankruptcies in
Australia each year clearly demonstrates. Despite the
somewhat short-sighted view which the lack of in
terest shown by small companies might seem to indi
cate, there are real benefits available to these
organisations from EDI: “it has often been suggested
that the benefits of EDI are greater for larger com-
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panies. In reality, those same benefits can be far more
valuable to smaller, more budget conscious
organisations who incur many of the same expenses
but don’t have the multiple areas of revenue to offset
the cost of doing business” (Lyttle, 1988).
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EDI — INITIAL SURVEY (JUNE 1989)
Q.l What is the name of the EDI relationship in
which your organisation is participating or con
templating participation?
For all the questions which follow, please circle the
number next to the correct alternative.
Q.2 As at 30th June 1989, is your organisation:
• Actively participating in this scheme 1
• Contemplating participation in
this scheme
2
• Not involved, having rejected partici
pation
3
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Q.3

Was the EDI scheme with which you are
involved (or contemplating involvement):
• A totally new EDI network, built for
the purpose
1
• A new EDI scheme, using an existing
EDI network or standard EDI package on
an existing commercial network
2

Q.4 In terms of your organisation’s actual or antic
ipated role in an EDI scheme, are you:
8 The initiator (or one of the initiators)
of the scheme
1
8 A participant in a scheme initiated
by others
2
If you circled the number 1 in Q.4, please answer Q.5
and ignore Q.6.
Q.5

As the initiating organisation in your EDI
scheme, are you:
8 acting as an individual organisation
1
8 acting as an industry body
2

If you circled the number 2 in Q.4, please ignore Q.5
and go to Q.6.
Q.6 As a participant in your EDI scheme, did you:
8 become a member of the original
pilot scheme
1
8 join the scheme following the
pilot stage
2
Q.7

How many people does your organisation
employ:
8 Fewer than 20
1
8 Between 20-100
2
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8 Between 100-1000
8 Between 1,000-10,000
8 More than 10,000

3
4
5

Q.8 Approximately how much does your organis
ation spend on Information Technology (includ
ing hardware, software, personnel and data
communications) in an average year:
8 Less than $10,000
1
8 Between $10,000-$50,000
2
8 Between $50,000-$250,000
3
8 Between $250,000-$ 1,000,000
4
8 More than $1,000,000
5
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sible in about 100 words. Since an abstract may be repub
lished separately, it should contain no uncommon acro
nyms, footnotes or reference citations. Cross-referencing
information should consist of a list of Key Words and
Phrases, and a classification of the paper within the catego
ries published in ACM’s Computing Reviews (see the Janu
ary issue for 1983 or later years).
The main text should be clearly written and follow the
English conventions for spelling and punctuation. Text
prepared using a word processor should not be hyphenated
or right-justified Subheadings and paragraphs should be
clearly shown. Major and minor sections may be num
bered at the author’s discretion. Footnotes should not be
used. (Reference citations should conform to the Harvard
style — see below.)
Unusual mathematical symbok, subscripts and
mathematical formulae can be difficult to set in type.
Choose symbols carefully, avoid excessive use of sub
scripts, plan formulae to fit within the standard column
width and use forms that are convenient to set in type, e.g.
exp(— jc) rather than erx. Avoid using the letters ‘O’ and ‘1’
where they may be confused with the digits ‘0’ and ‘ 1 ’.
Extensive mathematical treatments or supporting data are
often best included in one or more appendices at the end of
the paper. These should be numbered if there is more than
one, and have suitable headings.
Tables should be constructed to fit neatly into a single
column (83 mm x 229 mm) or exceptionally, across two
columns (width 178 mm), and should be numbered con
secutively. Each table should have a brief explanatory
heading, and column headings should be brief and clear.
Camera-ready copies for eachfigure, diagram oxflowchart
should be supplied. Drawings should be about twice the
expected finished size (single column width is 83 mm, and
double 178 mm). Legends and labels should be clearly
drawn, positioned suitably and large enough to remain
legible after reduction. Programs that illustrate the text or
that convey important algorithms may be published.
Clear, camera-ready listings of such programs are
requested, eg. printed on white paper using a letter-quality
printer with a single-strike carbon ribbon. The proper
location for each table and figure should be noted in the
margin of the text.
Careful adherence to the Journal’s style for citation and
quotation ofrefemces k required This style is the so-called
Harvard style and has several advantages; the citations are
not intrusive, they are often sufficient for the reader to
recognise the work without further effort, and they may be
added or deleted easily during drafting without disturbing
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any prearranged numbering scheme.
Citations in the main text should be made as in the
following examples: ‘It was shown by Curtis and Osborne
(1966) that. .or ‘It has been shown elsewhere (Paine,
1966) that...’or‘It maybe shown(e.g. see Knuth, 1973a)
that. . .’.Note that the citation is composed of the author’s
last name and the year of publication. Where this is
ambiguous, different works by the same author(s) in the
same year are distinguished by adding a single lower case
letter to the year. Only one level of parenthesis is used. The
author’s name appears outside the parentheses if the refer
ence is direct, or inside if the reference is indirect. In the
latter case, the name and year are separated by a comma. If
there are two authors, both names are used. If there are
three or more authors, then names for all authors should
appear in the initial citation but subsequent citations may
be abbreviated by replacing the second and later author
names by the phrase ‘et ai’. Thus, for example, a second
citation of the book ‘Newey, Stanton and Wolfendale
(1978)’ may be made as ‘Newey et aL (1978)’.
References to unpublished works or private communica
tions should be avoided. If these are desired, they should
appear within the main text as e.g. ‘Lone and Ryder (to
appear)’ or ‘F.G. Smith (private communication)’. No
accompanying entry should appear in the final reference
list unless publication has already been arranged.
Full details for all references cited in the text (and no
others) should be given in a Reference section at the end of
the paper. Each entry must be sufficient to allow an ordi
nary reader to locate the reference without undue diffi
culty. Entries should be arranged so that the textual cit
ations can be located readily, i.e. ordered alphabetically by
author name and then year. The following illustrates the
style of a reference list:
References
CLOCKSIN, W.F. and MELLISH, C.S. (1981): Programming in Prolog,
Springer-Verlag, Berlin.
FERNANDEZ, J.I. (1984): Protocol Translation for Packet Network
Interconnection, Aust. ComputJ., 16.
KNUTH, D.E. (1973a): ‘The Art of Computer Programming, Fundamental
Algorithms, Second Edition, p. 325, Addison-Wesley, Menlo Park,
California.
NEWEY, M.C., STANTON, R.B., and WOLFENDALE, G.L. (eds.)
(1978): Programming Language Systems, Australian National Univer
sity Press, Canberra.
PAINE, R.M. (1966): Preparation for Optical Character Recognition,
Comput ]., 9.
SNYDER, L. (1982): Introduction to the Configurable, Highly Parallel
Computer, Computer, 15.

Authors are responsible for ensuring the accuracy of all
details of all references quoted. Author names are capita
lised (for prominence) with initials following the principal
name; the year of publication is enclosed in parentheses
and followed by a colon. For books and monographs, the
colon is followed by the title (underlined or italicised), a
page reference (if appropriate), the name of the publisher,
and the place of publication. For journal articles, the colon
is followed by the full title of the article (not
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underlined and without quotation marks), the name, or a
standard abbreviation for the name, of the journal (under
lined or italicised), the volume number, the issue number
within the volume, and the page number range (introduced
by the symbol ‘pp.’).
Journal titles appearing in citations should be abbre
viated in accordance with accepted standards. (See ISO 4,
Documentation-International code for the abbreviation of
titles and periodicak and ISO 833, DocumentationInternational Ikt of periodical title word abbreviations. A
relevant summary of these can be found in Computing
Reviews, 22. Sample abbreviations are Aust. Comput. J.,
Datamation and IEEE Trans. Softw. Eng. Titles consisting
of a single word are never abbreviated, and a leading The is
usually omitted. For longer titles, the following abbrevia
tions should be used: ACM (Association for Computing
Machinery), Abstr. (Abstracts), Appl (Applied, Applica
tions), Aust. (Australian), Bull (Bulletin), Commun.
(Communication(s)), Comput. (Computers), Computing),
Des. (Design), Eng. (Engineering), J. (Journal), Math.
(Mathematics), Proc. (Proceedings), Program. (Programs,
Programming), Rev. (Review), Sci (Science(s), Scientist),
Softw. (Software), Surv. (Surveys), Syst. (Systems), Trans.
(Transactions).
Final Manuscripts

Final versions for manuscripts should be prepared as des
cribed above, and should be accompanied by the original
versions of figures, diagrams, etc. Each author is asked to
supply a short narrative biographical note (about 60-80
words) for publication.
Where manuscripts have been prepared using a word
processing system, the submission of a copy of the final
version in computer readable form (magnetic diskette) will
be of considerable assistance.
Papers that are accepted for publication will be typeset
and, shortly before publication, a proof copy will be sent
for correction to the (first) author, or to his nominee (over
seas authors are requested to nominate a representative in
Australia for this task). Symbols for correcting proofs may
be found in the Style Manual published by the Common
wealth Government Printer, Canberra, pp. 76-79. Authors
should note that proof reading is intended to correct errors
introduced by the editing and typesetting processes.
Extensive changes or additions to an article introduced
during proof-reading may delay publication and be
charged to the author. Corrected proofs must be returned
promptly or publication cannot be guaranteed.
Fifty reprints of articles will be supplied free of charge.
Papers and correspondence should be addressed to:
Rob Cook
Editor
Australian Computer Journal,
Centre for Information Technology Research
The University of Queensland, 4072, Australia
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MIOLA, A.M., (ed.)(1990): Computing Tools for Scientific Prob
lem Solving, Academic Press, 181pp., $155.55.
This volume contains selected papers presented at the International
Workshop on Computing Tools for Research and Development in
Sciences and Engineering held in April, 1987 in Capri, Italy.
Topics include software engineering, symbolic manipulation,
graphics standards, image processing and parallel computing.
Some of the information is historical, but the discussion is mainly
in areas of current development where standardisation has not been
reached. Many of the authors are actively involved in the develop
ment of the tools rather than being users of them. It is perhaps
because of this that the information is rather specialized and not
comprehensive.
The chapter on software engineering is concerned with software
prototyping and formal program verification. The chapters on sym
bolic manipulation referred to REDUCE and Scratchpad II. Paral
lel computing received the most attention. There were discussions of
parallel programming languages, parallel machine architecture and
some examples of applications of parallel computation.
On the whole, this book was disappointing. With such a list of
hot topics, there was scope for much more information. It is now
three years since the conference, and there are now commonly
available tools in these areas which have not been mentioned. For
example, it is possible to program some computers in a version of
FORTRAN which will automatically, or at least semi-automatically,
parallelize the resulting executable code. There are now CASE tools
commercially available which most scientific programmers are not
aware of.
A.M. Watts
The University of Queensland

BOND, A.H. and GASSER L. (ed)(1988): Readings in Distributed
Artificial Intelligence, Morgan Kaufmann Publishers, Inc.,
San Mateo, California, 649pp., SUS29.95 (paperback)..
Readings in Distributed Artificial Intelligence is a hefty volume
which claims to cover all important aspects and papers about Dis
tributed Artificial Intelligence in one volume. It gets close to achiev
ing this aim. It is not a conference proceedings, rather a set of core
papers chosen by the editors on the subject. This avoids the prob
lem with conference proceedings in that they are informative
primarily if you know about the subject, because they contain too
many assumptions and require too much background knowledge to
properly comprehend them.
In the same vein, the volume contains a section especially for be
ginners, or those not sure of what separates DAI from AI in gener
al. This section on Orientation analyses problems and current re
search covered by DAI. It is apparently written by the Editors. It
also has something for the serious researcher - a Subject-Indexed
Bibliography.
Personally, I found the book worthwhile just for the Orientation.
This section is not light reading. It ties together different
methodologies and rationales used by the researchers into a coher
ent summary (36 pages). It also includes results of the work done
by the editors and some analysis of these results.
The rest of the volume consists of over 50 core papers, grouped
by topics within the two overall categories - Basic DAI Problems,
Approaches and Implementation Frameworks, and DAI Applica
tions. It contains papers by most of the well known researchers:Hayes-Roth, Lenat, Rosenschein, Lesser and Hewitt to name a few.
They range from theoretical papers to descriptions of sample appli
cations.
The editors claim that this would make a good text book for a
course on Distributed AI. There is just too much information in the
book for this.There is also just too much information in the book
for even a short course on the subject. It would be suitable as a text
for a substantial course on the subject, or for students and
researchers in this field. For new researchers in this area it would be
an invaluable asset by saving hours of searching for the required
background reading.
Ria Foiled
Scientia-Whitehorse Pty Limited

Editor: Dr Chris Andrews
MILLIKEN, G.A. and JOHNSON, D.E.(1989): Analysis of Messy
Data Volume 2: Nonreplicated Experiments, Van Nostrand
Reinhold, 199 pppp., $116.50.
This volume is a sequel to the authors’ very popular Analysis of
Messy Data Vol. 1: Designed Experiments. The second volume is
concerned with the analysis of designed experiments when there are
no independent replications of the treatment combinations being
studied. Like the first volume, it is aimed at experimenters, rather
than at statisticians with mathematical training, and includes de
tailed examples and SAS programs.
The authors claim that nearly 50% of experiments are nonrepli
cated, and point out that this group is larger than often realized
because experiments with subsampling are often incorrectly ana
lyzed as if replicated. The fundamental problem with nonreplicated
experiments is the absence of an unambiguous measure of the
underlying error variance, against which to compare the treatment
effects. In other words, the error is confounded with the treatment
interactions. The techniques that Milliken and Johnson consider try
to separate interactions from random error by asking whether some
contrasts are large relative to others. Constrasts which are unusually
large are taken to be genuine effects, the remaining are used to esti
mate the error variance. The mains specific techniques described are
(a) multiplicative interactions models, (b) half-normal plots, (c) ne
glecting of high-order interactions, and (d) use of polynomial re
sponse surfaces to model the effect of quantitative factors. The
multiplicative interaction models are a generalization of Tukey’s
One-Degree-of-Freedom-for-Nonadditivity and Mandel’s Bundle-ofStraight-Lines. The authors themselves have made many contribu
tions to interaction models, and many of the techniques appear in
book form for the first time. Most of the interaction model materi
al was new to me (academic statistician and consultant).
The whole book is a superb piece of exposition. Discourse pro
ceeds beautifully from the specific to the general throughout. Real
world examples immediately follow each technique, and these in
turn are documented with SAS code. Material is organized into
small chapter with copious headings. The authors give the impres
sion of dealing honestly and directly with a practical problem. Only
practically relevant material is included, and there are specific rec
ommendations for specific circumstances. Occasional asides are
made to the more mathematical reader. In a few places when the
problems are unsolved, the authors say so. Chapter 1 describes Tu
key’s and Mandel’s models and two way interaction plots. Chapters
2 and 3 describe multiplicative interaction models. Chapter 4 de
scribes half-normal plots. Chapters 5 to 7 apply interaction models
and half-normal plots to factorial experiments. Chapters 8 and 9
discuss blocking and fractional replication in factorial experiments.
Chapters 10 and 11 describe polynomial regression and quadratic
response surface models.
The overall quality of the book is high, and I have few criticisms.
There is no mention of outliners, transformations, missing data or
non-normality - despite the title, the book deals with data sets that
would be considered very neat indeed by most consulting statisti
cians. The labelling of axes in chapter one was mildly inconsistent,
sometimes in Greek font ‘0’, sometimes in roman ‘Tau’, sometimes
in computer-like capitals ‘THAT’. The computer program X-STAT
was mentioned in the text without a reference that would allow
readers to follow it up. The only printing error I found was a para
graph set in the wrong font on page 82.
Overall this is an interesting and high quality book. I recommend
it to experimenters and consulting statisticians.
Gordon Smyth
University of Queensland
FULCHER, J.(1989): An introduction to Microcomputer Systems,
Addison Wesley, 425pp., $39.95.
There are many approaches an author can take in writing a book
on interfacing, and, with such a wide subject area, certain areas
must be overlooked completely or treated very lightly - otherwise he
may end up like the donkey who was given so much hay it starved
to death trying to choose where to start. There are two extremes on
this subject: those books which are general and/or highly theoreti
cal, and those which are so specific they are not much better than
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the manual. The author here covers that middle ground which is
not usually covered in a single volume.
In the introduction the author gives the following five-point
scheme for interfacing a peripheral device:

The standard fare in books on AI is absent here: whilst LISP and
PROLOG do get a mention, it is only in passing. Instead the book
concentrates on the learning aspect of AI. As Forsyth puts it in his
introductory chapter The Logic of Induction:

1. Understanding how the peripheral device works;
2. Understanding how the peripheral support chip (off-theshelf or custom) works (when in doubt read the instruc
tions);
3. A working knowledge of the processor’s instruction set;
4. A working knowledge of any relevant ‘standard’ used;
5. An understanding of the microcomputer system to which
the peripheral device is being interfaced.

Learning is fundamental to intelligent behaviour - and that is
a lesson that the AI community will have to learn if it is to
achieve its objectives. Machine learning is far more than just
a short cut in the ‘knowledge acquisition’ phase of
constructing an expert system.

The author sticks very closely to this plan for eight out of the ten
chapters. The first two chapters cover basic computer architecture,
and the remaining eight chapters are much more device-specific.
One criticism I have is, either in the introductory chapters or in
the chapter on transducers, a mention of feedback and control
loops (fundamental to disk drives) and Fourier transforms (funda
mental to a/d and d/a interfaces) would have been appropriate.
The book is more computer programming and electrical engineer
ing oriented, and no reference to any underlying mathematical theo
ry is made save a mention of Nyquist theorem in sampling. In this
sense the book is comprehensible to even the computer hobbyist.
The author uses two common chips to illustrate the concepts of
interfacing: the MCS800 family and the intel LAPX86 family. Both
are well covered in appendices A and B if the reader needs to
reference these while reading the main text. By using two sufficient
ly different chip architectures to illustrate the concepts, he avoids
the problem of what Tanenbaum (1984) calls ‘Books dealing with
only one machine often leave the reader with a true machine design
revealed feeling, which is absurd in light of many compromises and
arbitrary decisions that designers are forced to make’. There are
many examples of driver software written in assembler for both the
MCS800 and iAPX86 that can be used for ‘cookbook recipe’ pro
grams.
The book has a feeling of being real-world and practically-orient
ed by giving numerous examples of current chips used in common
devices. For example, when discussing serial/parallel interfacing:
Typical of such printers are: the Qu-Sprint 5 daisy wheel,
which uses a 780; the Apple Image Writer, which uses an
i8048 single chip microcomputer; and the Apple LaserWriter,
which is controlled by a MC68000.
When the author does quote a chip model number it is always
well-illustrated with a specific device(s), unlike many books which
appear to quote ’telephone numbers’ leaving the uninitiated reader
more confused than enlightened. By doing so, however, with new
technology the book will very quickly become dated.
I would recommend this book to students of computer architec
ture and computer hobbyists who want a global picture. There are
shelves of good books on the topics mentioned in this book which
has almost 10 pages of references and further reading for those in
terested. For those who may never read another word on any of the
topics, at least they won’t be at a loss if someone starts talking
about ‘ghosting’ in keyboard devices, or ‘overrun’ in relation to da
ta communications, and at around $40 for a hardcover it represents
good value.
Peter Radonyi
University of New England, Northern Rivers
FORSYTH, R. (Editor)(1989): Machine Learning: Principles and
Techniques, Chapman and Hall, London, 255pp., $55-95
(softcover) .
Richard Forsyth is, as the Notes on Contributors in this new book
from Chapman and Hall tell us, a ‘failed poet who makes a living
as a software specialist’ who has degrees in Psychology and Com
puter science, although ‘so far no reputable institution has seen fit
to grant him an honorary doctorate’ (he has not yet been a Premier
of Queensland). Nevertheless he has put together an admirable col
lection of 13 essays on the more esoteric parts of Artificial Intelli
gence in his book Machine Learning: Principles and Techniques.
36 THE AUSTRALIAN COMPUTER JOURNAL, VOL. 23, No. 1, FEBRUARY 1991

Amongst the aspects of learning discussed are:
— The logic of induction and methods of inductive inference
(inductive learning, knowledge acquisition and models
of the inductive learning process).
— Evolutionary or genetic algorithms. (An nice overview by
Forsyth and an excellent presentation of some examples
by Rechenberg).
— Methods of automated discovery, acquisition of natural
language by machine, and computational models of
creativity.
— Relationships with the new connectionism (distributed
memory)
— ‘Knowledge-rich learning’ and databases that learn.
Relationships with philosophy abound in this field (as Glymour
(1988) has put it: ‘Artificial Intelligence is philosophical explication
turned into computer programs’) and there is a deal of philosophy
in this book. Forsyth (Chapter 1) gives a nice overview of Induc
tion, which, however, would not convince hardliners who do not
believe induction is possible at all. Narayan, in his chapter ‘Cogni
tive Architecture and Connectionism’ re-examines the debate about
some philosphical aspects of connectionism: whether it is ‘representationalist’ and its relation with ‘Classical cognitive architecture.’
The book’s final essay is a speculative ‘Machine learning: the
next ten years’ by Dimitris Chorfas. His optimism can be sum
marised by reproducing his concluding table: By the year
— 2000, there will be available a machine of nearly human
complexity: the android brain;
— 2010, there may be circuitry equating to biological densi
ties;
— 2020, software adaptive to environmental stimuli will be
perfected;
— 2030, teachable computers with brain-type metalanguage
may become available;
— 2040, automated intuition and imagination might see the
light;
— 2050, there might exist intelligent man-made systems more
powerful in intellect than humans, by two orders of
magnitude.
Being a collection of essays by a number of authors, the quality
is inevitable somewhat uneven. However Forsyth seems to have
done a better job than many editors and the book is reasonably
well focussed and coherent. The length constraints mean that the
reader will not find as much detail in these essays as in a long
technical paper or monograph, but that is not their purpose. There
is also a useful select bibliography and an index.
In short, this book probably has something nearly everyone can
disagree with, thus making it enjoyable and profitable reading for
all who do not have a narrow view of Artificial Intelligence.
References.
GLYMOUR, C. (1988): Artificial Intelligence is Philosophy, James
H. Fetzer (ed.), Aspects of Artificial Intelligence, pp. 195207.
R. Williamson
University of Queensland

NEWS BRIEFS
“News Briefs from the Computer World"is a regular
feature which covers local and overseas develop
ments in the computer industry including new
products, and other topical events of interest.

TI ESTABLISH NEW PRICE
THRESHOLD FOR 16 PAGE PER
MINUTE LASER PRINTER
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Texas
Instruments
Australia
has
announced the microLaser XL, a 16 page per
minute (ppm) laser printer, which expands the
microLaser family and continues TI’s com
mitment to making affordable PostScript
printing available to high-volume users. With
a non-PostScript model priced at only $5,450
and an entry-level PostScript model priced at
$6,450 the microLaser XL significantly low
ers the price threshold for high-performance
page printers. The microLaser XL provides
many of the most popular features of TI’s
microLaser family — a small footprint, com
patibility with industry standards, and easy
upgradeability — in a printer that has been
optimised for power users and departmental

printing.
Three microLaser XL models are availa
ble. The standard microLaser XL comes with
Hewlett-Packard (H-P) LaserJet Series II
emulation. The microLaser XL PS 17 features
the Adobe PostScript interpreter and 17 scal
able PostScript fonts, while the microLaser
XL PS35 comes with 35 PostScript fonts. The
PostScript models use Adobe ATM font
rendering technology for improved print
quality and faster throughput.
FAILURE TO USE TECHNOLOGY
KEEPS LAWYER COSTS HIGH
A leading management consultant and
lawyer, Mr Stephen McNamara, was recently
invited to address the Senate Standing Com
mittee on Legal and Constitutional Affairs.
This was in response to a written submission
in which Mr McNamara, of Legal Manage
ment Consultancy Services Pty Ltd (LMCS),
said that costly Australian legal services
result from a failure to institute proper man
agement methods and to make efficient use of
new technology. Until available computer
technologies are utilised, the costs of provid
ing legal services to the community will
remain high.
Mr McNamara told the Committee that
inefficiencies in the profession were perpetu
ated by the traditional charging systems
imposed on solicitors and reinforced by
community attitudes. This situation did not
provide incentives for solicitors to embrace
the new methods and technologies that would
help to reduce their overheads. McMcNamara stressed that solicitors must cut overhead

costs if they are to provide a more efficient
and affordable service to the public.
Work volumes could also be increased by
allowing solicitors to act for more than one
client in matters, by more effective marketing
of their services, by permitting multidisciplined firms and by encouraging prepaid
legal plans/retainers and delegation. Mr
McNamara said that as solicitors become
more efficient they must be allowed to
become ‘market-driven’.
LMCS provided a detailed report on ways
the legal profession could lower costs and
improve the quality of their services. This
could be achieved with such innovations as
interim billing, market sectoring, compute
rised litigation support and the use of‘expert’
legal systems.
If the community wants affordable legal
services it must be prepared to accept that the
legal profession should operate on the 80:20
rule. That is, legal services should be standar
dised to suit 80% of all client matters, instead
of the present 100%. This would allow sub
stantial economies of scale and the cost of
legal services for the majority of the commun
ity would be greatly reduced.
Further details concerning the Senate
Standing Committee on Legal and Constitu
tional Matters may be obtained from Senator
Cooney at Parliament House, ACT, tele
phone (06) 277 3560.
For additional information on the LMCS
submission, please contact Stephen McNam
ara (08) 370 9132 or Simon Lewis (02) 238
2389, Legal Management Consultancy Ser
vices Pty Ltd, Sydney.

THE UNIVERSITY OF MELBOURNE
GRADUATE SCHOOL OF MANAGEMENT
A new program commencing July 1991

MASTER OF MANAGEMENT (TECHNOLOGY)
INFORMATION SESSION
Monday, 6 May 7.00 pm
Mawby Theatre, Graduate School of Management
200 Leicester Street, Carlton

A one year Masters degree for professionals with a technical background.
*
*
*

in the Graduate School of Management
combining studies in technology management, general management and a field-based research project
with a flexible structure to accommodate full-time and part-time students.

The Master of Management (Technology) is a new degree developed by the Key Centre for Strategic Management as
a direct response to the growing demand for managers who can develop and manage technology-based products,
processes and organisations. This program is offered as a full-fee course.
For a course brochure, contact Lisa Jones (344 4612). For further enquiries or to register interest contact Marianne
Broadbent, Program Manager, Key Centre for Strategic Management (344 4606).

Smart option
to the
conventional
convention.
We’ve all attended one. The conventional convention. The great
cliche conference. The sagging seminar.
If however, you believe as we do, that meetings of minds should
inspire then there is a truly smarter option. University Park Hotel.
Our facilities are located on one of the most beautiful university
campus in the world. Convention planners (and planners of conferences,
seminars, and sports events) have access to expert University and hotel
people and international class facilities to organise events ranging
from small exclusive seminars, conferences attended by hundreds of
delegates, to major sports meets.
University Park Hotel offers all the comforts of a 3 star international
hotel, surrounded by a whole campus full of conference facilities.
Plus on-campus shopping, banking, restaurants, bars, health and
sports facilities.
It’s a convention planners paradise, just minutes away from the
attractions of the Gold Coast. For more about unconventional conventions,
conferences and seminars call (073) 95 500 or Fax (075) 52 6189.

UNIVERSITY PARK
HOTEL
Bond University Campus, University Drive,
Stephens, Queensland 4227.
Please forward me more information re:□Conference Packages DGeneral Conference Packages
Name:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Position:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Company/Organisation:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Address:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Postcode:_ _ _ _ _ _ _ _ _ _ _ Telephone:
To: Marketing & Sales Division,
University Park Hotel, Bond University Campus,
University Drive, Stephens. Qld 4227.
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