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I. INTRODUCTION

I was sit ting in my first year col lege/un der grad u ate chem is try
class,1 when Neil Armstrong said the fa mous words “One small
step for man, one gi ant leap for man kind”. These words were ut -
tered as man first stepped on the moon.

The moon-land ing pro ject was highly mo ti vated by a pres i -
dent who has been dead for forty years.2 Af ter over twenty-five
years of no moon land ings,3 a new pres i dent, George Walker
Bush has de clared man will again land on the moon, two years
be fore I am due to re tire as a col lege pro fes sor.4

85

1 On 25 July 1969.
2 John Fitz ger ald Ken nedy was as sas si nated on No vem ber 22 1963. As

the song says “the good they die young”. Or, is it only those who die young are 
re mem bered as be ing good?

3 And US mil i tary in volve ment in Viet nam, Af ghan i stan (twice) and Iraq
(twice).

4 Pres i dent George W. Bush has de clared the US will next place a man on
the moon in 2013 and soon af ter will have man land on Mars.

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2005. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/SKvBSq



JOHN ZELEZNIKOW86

Prog ress in the use of in tel li gent le gal de ci sion sup port sys-
tems has also been slow. Fur ther, the fail ure to uti lise such
systems of ten has no re la tion ship to the tech ni cal qual i ties of the 
sys tem. They have more to do with user in ter faces, money and
or gani sa tional sup port. As [Jack son 1990] states, as with the uti -
li sa tion of most man age ment in for ma tion sys tems, two of the
most crit i cal fac tors in the suc cess ful use of ex pert sys tems are: a 
cham pion in man age ment; and user in volve ment and train ing.

Nev er the less, [Susskind 2000] be lieves such sys tems will be
reg u larly used in le gal prac tice. He out lines the past use of In for -
ma tion Tech nol ogy (IT), and in di cates prob a ble fu ture uses of IT 
by the le gal pro fes sion. He in di cates that un til re cently, there
was only lim ited use of IT by le gal pro fes sion als. Whilst the use
of word pro cess ing, of fice, au to ma tion, case man age ment tools,
cli ent and case da ta bases, elec tronic data/doc u ment in ter change
tools and fax ma chines is now stan dard, only re cently have le gal
firms com menced us ing knowl edge man age ment tech niques. The
use of ap plied le gal de ci sion sup port sys tems is in its infancy.

The de vel op ment of in tel li gent sys tems in le gal prac tice was
in ves ti gated by (Zeleznikow and Hunter 1994). They noted that
most com mer cially successful sys tems have em ployed rules. The 
ma jor rea sons for this oc cur rence in clude that it is easy to model
rules and there are many tools for build ing rule-based sys tems.

Although many com men ta tors in clud ing (Moles and Dayal
1992) clearly ex press res er va tions about this ap proach for the
ma jor ity of fields of law, rule-based rea son ing is still the pre -
dom i nant ba sis for le gal de ci sion sup port sys tems. The fun da -
men tal lim i ta tion not ad dressed by this view of law can be re -
duced to two sig nif i cant omis sions: (a) the fail ure to model open 
tex ture, and (b) the fail ure to pro vide an anal y sis of how jus ti fi -
ca tion dif fers from the pro cess used to ar rive at de ci sions.

1. Ru le Ba sed De ci sion Sup port Systems

There are many knowl edge rep re sen ta tion tech niques. Logic
is par tic u larly use ful in the do main of au to mated the o rem prov -
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ing, which can trace its roots to the work of New ell and Si mon
in the early 1960’s (New ell and Si mon 1972). The ear li est le gal
knowl edge based sys tems were de vel oped in the 1970’s; they
were pri mar ily rule- or logic-based.

The JUDITH sys tem (Popp and Schlink 1975) used rules to
rep re sent part of the Ger man Civil Code. Their rules were very
sim i lar to those de vel oped in the Mycin sys tem (Shortliffe
1976).

Lo gis tic re gres sion and ba sic near est neigh bour meth ods were 
used in (McKaay and Robilliard 1974) to sup port case based re -
trieval to pre dict ju di cial de ci sions. They did not de velop a
model of le gal rea son ing; their do main was that of Ca na dian
cap i tal gain cases in the de cade 1958-1968.

Two different kinds of rules were used in (Meldman 1977):
gen eral rules which de fine the el e ments of the claim, and spe -
cific rules ex tracted from cases. Things and re la tions are used to
rep re sent the ev ery day world of hu man af fairs and are clas si fied
hi er ar chi cally into cat e go ries. A fact com prises two things and a
re la tion be tween them; facts are as sem bled into sit u a tions. These 
sit u a tions are com pared with the sit u a tion of the in stant case, and 
the sys tem de ter mines the ex tent to which the in stant case falls
within or near the law of in ten tional torts (for ex am ple as sault
and bat tery).

TAXMAN was a logic-based de duc tive rea soner con cerned
with the tax a tion of cor po rate or ga ni za tions. McCarty chose that
do main be cause he be lieved the cor po rate tax do main is pri mar -
ily a tidy world of for mal fi nan cial rights and ob li ga tions.
TAXMAN I [McCarty 1977] used an en tirely rule based
model. TAXMAN II [McCarty 1980] pro ceeded be yond the
scope of rule-based sys tems by at tempt ing to deal with open-tex -
tured con cepts such as con ti nu ity of in ter est, busi ness pur pose
and step trans ac tions. It rep re sented le gal ar gu ments as a se -
quence of mappings from a prototypical case to a con tested case, 
in an at tempt to per form an a log i cal rea son ing. In stead of add ing
cases to the knowl edge base, open tex tured con cepts were rep re -
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sented us ing a pro to type —a con crete de scrip tion ex pressed in
the lower level rep re sen ta tion lan guage— to gether with a se -
quence of de for ma tions or trans for ma tions of one con crete de -
scrip tion into an other.

In de vel op ing TAXMAN II, McCarty noted:

— Le gal con cepts are open tex tured;
— Le gal rules are dy namic as they are ap plied to new sit u a -

tions they are con stantly mod i fied to fit the new facts;
— In the pro cess of the ory con struc tion there are plau si ble ar -

gu ments of vary ing de grees of per sua sive ness for each al -
ter na tive ver sion of the rule in each new fact sit u a tion,
rather than in a sin gle correct answer.

TAXADVISOR (Michaelsen and Michie 1983) used
EMYCIN to as sist law yers in es tate tax plan ning. It col lected
data about cli ents and sug gested stra te gic plans about var i ous as -
pects such as life in sur ance, re tire ment schemes, wills and mak -
ing gifts and pur chases. Rather than pro vide stat u tory in ter pre ta -
tion, TAXADVISOR uses law yers’ ex pe ri ence and strat e gies to
pro duce plans.

The Brit ish Na tion al ity Act as a Logic Pro gram (Sergot et al.
1986) uses logic pro gram ming to per form stat u tory in ter pre ta -
tion upon the Brit ish Na tion al ity Act of 1981. The data needed
for in di vid ual cases is stored in the APES shell. The an swers
pro duced by APES are the log i cal con se quences of the rules to -
gether with sup plied in for ma tion. The knowl edge in the rules is
rep re sented in and/or graphs.

Whilst the sys tem is an in ter est ing ap pli ca tion of logic, the
pa per is jurisprudentially flawed, be cause it be lieves that law is
straight for ward and am big u ous. For ex am ple, the au thors claim
that a state ment as to whether an in fant was born in the United
King dom is a readily ver i fi able fact. But is this state ment true?

The bound aries of the United King dom are both con stantly
chang ing an in dis pute. When the sys tem was de vel oped in
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1986, if a child was born in Hong Kong, was she born in the
United King dom un der the Act?5 At that time, Hong Kong cit i -
zens had Brit ish cit i zen ship, but not the right of abode in the
United King dom. Are the Falkland Is lands (or Malvinas to oth -
ers), part of the United King dom? These is sues can not be de -
termined by ref er ence to the Act or pre ce dents. They de pend on 
International Trea ties, and even more sig nif i cantly, del i cate ne -
go ti a tions.

ExperTAX (Shpilberg et al. 1986) was de vel oped by Coo pers 
and Lybrand to pro vide ad vice to cli ents of United States’ cer ti -
fied pub lic ac coun tants on how to con duct the tax ac crual and
tax plan ning func tions. The sys tem im proves staff ac coun tants’
pro duc tiv ity, the qual ity of in for ma tion pro vided to them and ac -
cel er ates their train ing pro cess.

Ernst and Young UK de vel oped three le gal ex pert sys tems:
VATIA (Susskind and Tindall 1988), La tent Dam age Ad viser
(Capper and Susskind 1988) and THUMPER (Swaffield
1991). VATIA (Value Added Tax Intelligent Assistant) placed
spe cial ist Value Added Tax ex per tise in the hands of au di tors. 
VATIA en abled au di tors to carry out over views of cli ents’
VAT af fairs.

The La tent Dam age Ad viser modelled the La tent Dam age Act 
1986. The prob lems solved by the La tent Dam age Ad viser pre -
sented few dif fi cul ties for la tent dam age ex perts, but proved dif -
fi cult for non-ex perts be cause they are not fa mil iar with the
com plex web of inter-re lated rules that con sti tute this area of
law. Susskind claims the stat ute was poorly drafted, com plex
and barely in tel li gi ble.

THUMPER was de vel oped for use by cor po rate tax prac ti tio -
ners at Ernst and Young who give ad vice about tax li a bil ity and
plan ning in re spect of stamp duty. THUMPER has a three-layer
con cep tual model:
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— Out er most level – us ers’ view of the prob lem;
— Mid dle level – ex pert’s in ter pre ta tion of the prin ci ples and 

leg is la tion of stamp du ties; and
— In ner most layer – rep re sents the leg is la tion and the case

law. The case law is stored in the form of rules in duced by 
the ex perts from the cases.

SoftLaw Cor po ra tion Lim ited is an Aus tra lian com pany that
pro vides soft ware so lu tions for the ad min is tra tion of com plex
leg is la tion, pol icy and pro ce dure. SoftLaw’s prod uct —STATUTE
Ex pert— is a knowl edge base man age ment sys tem spe cif i cally
de signed for ad min is tra tive rules.

SoftLaw has a com pre hen sive soft ware pro ject man age ment
meth od ol ogy, which pro vides the fol low ing tools to soft ware
teams:

A) A doc u ment pro cess model, which out lines all pro ce dures
and the prod ucts to be de vel oped dur ing the life of a pro -
ject;

B) Tem plates for pro duc ing doc u men ta tion on all is sues to be 
con sid ered at each step in the pro cess; and

C) A team model, which en sures rep re sen ta tion of all per -
spec tives in the team.

Many Gov ern ment agen cies ad min is ter com pli cated leg is la -
tion, pol icy or pro cesses. Agen cies struc ture their work or ga ni -
za tion, bud get and level of cli ent ser vice around man ag ing this
com plex ity. The tra di tional man age ment ap proach uses high
num bers of spe cial ized in-house staff, trained in in di vid ual
aspects of an agency’s work.

SoftLaw can cre ate a rule base model of any com plex leg is la -
tion, pol icy or pro cess. This makes the source ma te rial ac ces si -
ble to gen er a list us ers. STATUTE Ex pert guides a user through
the rule base, and ad vises on the right course of action.

Law firms in ter pret and ap ply leg is la tion to give ad vice to
busi nesses and in di vid u als. STATUTE Ex pert mod els com plex
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leg is la tion and rules and re moves the ex pe ri ence of com plex ity
for the user. With STATUTE Ex pert, law yers can pro vide on line 
ad vice on pro ce dural law, sup ported by com pre hen sive le gal rea -
son ing. They can work ef fec tively and quickly with un fa mil iar
leg is la tion. Rou tine work can be done by non-spe cial ists and
gen er al ists. Costs to a firm and to clients can be reduced.

Gov ern ment reg u la tion af fects ev ery busi ness. Reg u la tory
regimes are of ten com plex, costly and bur den some for busi -
nesses, which want to meet their ob li ga tions as sim ply and
cheaply as pos si ble. Reg u la tory agen cies have con flict ing in ter -
ests. Their pol icy is to tar get their reg u la tions pre cisely and max -
i mize the level of com pli ance. They also want to meet the needs
of the busi nesses they reg u late and the in dus try groups that pres -
sure them to re duce the bur den of com pli ance.

Us ing rulebase tech nol ogy, Softlaw has cre ated tools that re -
move most of the com plex ity from reg u la tions, help ing in dus try
to com ply quickly, eas ily and re li ably. The use of rulebase tech -
nol ogy has several benefits:

— re duced com plex ity,
— ease of com pli ance,
— re duced com pli ance costs, and
— im proved lev els of com pli ance.

SOFTLAW is a suc cess ful com mer cial en ter prise which pro -
vides le gal de ci sion sup port sys tems for gov ern ments in Aus tra -
lia, the United King dom and the United States. It is listed on the
Syd ney (Aus tra lia) stock exchange.

2. Access to Jus ti ce

The Rand Cor po ra tion built nu mer ous Expert Sys tems in the
early 1980’s (Water man and Pe ter son 1984) to ad vise upon risk
as sess ment. One of their early sys tems —LDS— as sisted le gal
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ex perts in set tling prod uct li a bil ity cases. LDS’s knowl edge con -
sisted of leg is la tion, case law and, im por tantly, in for mal prin ci -
ples and strat e gies used by law yers and claims ad jus tors in set -
tling cases.

An other Rand Corporation de ci sion sup port sys tem —SAL
(Water man et al. 1986)— also dealt with claims set tle ment.
SAL helped in sur ance claims ad just ers eval u ate claims re lated to 
as bes tos ex po sure. SAL used knowl edge about dam ages, de fen -
dant li a bil ity, plain tiff re spon si bil ity and case char ac ter is tics
such as the type of lit i gants and skill of the op pos ing law yers.

These two sys tems are im por tant for they rep re sent early first
steps in rec og niz ing the vir tue of set tle ment-ori ented de ci sion
sup port sys tems.

As we note from the work re viewed in this sec tion, most le gal 
de ci sion sup port sys tems ad vise about risks and entitlements
rather than pre dict ing the re sults of lit i ga tion.

Whilst there have been many suc cess ful in tel li gent de ci sion
sup port sys tems used in lab o ra to ries, very few could be con sid -
ered com mer cial suc cesses. Fur ther, the most use ful in tel li gent
de ci sion sup port sys tems have been to en sure risk as sess ment
has been en sured.

One of the ma jor ben e fits of de ci sion sup port sys tems that ad -
vise upon risk as sess ment, is that they help avoid lit i ga tion.
(Ross 1980) states the prin ci pal in sti tu tion of the law is not trial; 
it is set tle ment out of court. To sup port this ar gu ment, (Wil liams
1983) notes that whilst the fig ures may vary in dif fer ent ju ris dic -
tions, of all the cases listed be fore the courts only about 5% of
the cases are ever heard by the court and only 1% of the cases
re sult in ju di cial de ci sion-mak ing. He quotes the 1980 An nual
Re port of the Di rec tor-Ad min is tra tive Of fice of the United
States of Amer ica Courts, Wash ing ton, D.C. (1980) at pages
A-28 and A-20 which states that the av er age per cent age of cases
reach ing trial ver dict is 6.5%. The av er age for dis tricts var ies
from a low of 2.0% to a high of 16.1%. By cir cuits, the dif fer -
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ences are less ex treme, rang ing from a low of 4.0% in the Dis -
trict of Co lum bia Cir cuit to a high of 8.4% in the Eighth Cir cuit.

Fur ther, many dis agree ments are never even listed be fore
courts. (Ross 1980) claims that a ma jor study of per sonal in -
jury/au to mo bile in sur ance cases in the United States shows that
of claim ants rep re sented by at tor neys who ob tained some com -
pen sa tion, 72% filed suit, 6.5% started trial and 2% reached a
ver dict.6 Ob vi ously these fig ures will vary de pend ing on the ju -
ris dic tion and type of ac tions, how ever what does not vary is that 
ne go ti ated set tle ments ac count for the vast ma jor ity of all le gally 
bind ing de ci sions.

(Katsh and Rifkin 2001) state that com pared to lit i ga tion, Al -
ter na tive Dis pute Res o lu tion has the fol low ing advantages:

A) Lower cost;
B) Greater speed;
C) More flex i bil ity in out comes;
D) Less ad versarial;
E) More in for mal;
F) So lu tion rather than blame-ori ented;
G) Pri vate

(Zeleznikow and Bellucci 2003) claim that On Line Dis -
pute Res o lu tion has ad di tional ben e fits:

H) Dis pu tants do not have to meet face-to-face: an im por tant
fac tor if there has been a his tory of vi o lence;

I) Me di a tion can oc cur at any time, with par tic i pants lo cated
in dif fer ent coun tries.

To avoid the risks of ex tra costs and an un fa vour able out -
come, dis pu tants of ten pre fer to ne go ti ate rather than lit i gate.
Whilst in ves ti gat ing how dis pu tants eval u ate the risks of lit i ga -
tion re searchers are faced with a ba sic hur dle-out comes are of -
ten, in deed usu ally, kept se cret. If the case is lit i gated, it could
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be used as a pre ce dent for fu ture cases, which may be a dis in cen -
tive for one or more of the lit i gants (Goldring 1976). Pub lic ity of 
cases and the norms re sult ing from cases makes the pub lic aware 
of the chang ing at ti tudes to wards le gal is sues.7 The ad ju di ca tion
de ci sion not only leads to the res o lu tion of the dis pute be tween
the par ties, but it also pro vides norms for chang ing com mu nity
stan dards (Eisenberg 1976). This lat ter facet is lost in ne go ti ated
set tle ments.

The se crecy be hind ne go ti ated set tle ments is one of the rea -
sons for the pau city of pub lished ma te rial on le gal de ci sion sup -
port sys tems deal ing with risk. WIRE IQ (Wire In tel li gent Quan -
tum) is an Internet de liv ered de ci sion sup port sys tem which
al lows law yers, in sur ers and re-in sur ers ac cess to up-to-the min -
ute quan ti ta tive anal y sis of cur rent claims set tle ment val ues for a 
wide range of per sonal in ju ries (Douglas and Toulson 1999).
(Douglas and Toulson 1999) state that anal y sis and price dis cov -
ery of tort in un-set tled per sonal in jury claims has been con -
ducted us ing rule-based sys tems. In such sys tems, the de tails of
the claim (in jury type, claim ant’s age, sex, earn ings, etcetera.)
are en tered into the sys tem. The sys tem then ap plies pre de fined
rules to de ter mine the set tle ment value of the claim.

WIRE IQ uses a da ta base with thou sands of re cords of set tled
claims and court wards for a range of per sonal in jury claims. It
then pro vides the fol low ing anal y sis ser vices based on the data:
trend anal y sis, com par a tive anal y sis, pre ce dent search and fore -
casts. The fore casts are per formed us ing neu ral net works.

JNANA (www.jnana.com) was founded in 1995 as Coun sel-
ware, with the aim of build ing de ci sion sup port sys tems for law -
yers. The com pany very quickly real ised that there was a large
com mer cial need for de ci sion sup port sys tems that ad vise upon
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tion.
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risk as sess ment. Such sys tems are not made avail able to the pub -
lic. JNANA cur rently fo cuses upon build ing a soft ware plat form
to en able ad vice to be de ployed over the Internet and Intranet.
JNANA is now be ing used broadly in many in dus tries, such as
fi nan cial ser vices, health care, cus tomer re la tion ship man age -
ment, legal, and reg u la tory com pli ance.

(Branting 2001) notes that in creas ing num bers of lit i gants
rep re sent them selves in court. This swell ing tide of pro se8 lit i -
gants con sti tutes a grow ing bur den not only to the ju di ciary but
the en tire le gal pro cess. Typ i cally, un rep re sented lit i gants:

— Ex tend the time taken for lit i ga tion – due to their lack of
un der stand ing of the pro cess.

— Place them selves at a dis ad van tage com pared to their op -
po nent(s).

— Place the ju di cial de ci sion-maker in the dif fi cult po si tion
of de cid ing how much sup port and for bear ance the de ci -
sion-maker should of fer to the pro se lit i gant.

(Quatrevaux 1996) notes that there is a short fall in le gal sys -
tems for poor per sons in the United States. (Branting 2001)
claims that do mes tic abuse vic tims are par tic u larly likely to have 
few re sources and lit tle op por tu nity to obtain the ser vices of a
law yer. He states that the growth of the con sumer move ment has 
in creased the trend for pro se lit i ga tion. The grow ing avail abil ity 
of books, doc u ment kits and com put er ised forms, to gether with
the in creas ing avail abil ity of le gal ma te ri als on the World Wide
Web, has in creased the op por tu ni ties for pro se lit i gants to or -
gan ise their own lit i ga tion.

When con sid er ing de ci sion mak ing as a knowl edge-man u fac -
tur ing pro cess, the pur pose of a de ci sion sup port sys tem is to
help the user man age knowl edge. A de ci sion sup port sys tem ful -
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fils this pur pose by en hanc ing the user’s com pe tence in rep re -
sent ing and pro cess ing knowl edge. It sup ple ments hu man
knowl edge man age ment skills with com puter-based means for
man ag ing knowl edge. A de ci sion sup port sys tem ac cepts, stores, 
uses, re ceives and pres ents knowl edge per ti nent to the de ci sions
be ing made. Its ca pa bil i ties are de fined by the types of knowl -
edge with which it can work, the ways in which it can rep re sent
these var i ous types of knowl edge, and its ca pa bil i ties for pro -
cess ing these rep re sen ta tions.

Over the past ten years the Don ald Berman Lab o ra tory for In -
for ma tion Tech nol ogy and Law has built a va ri ety of le gal de ci -
sion sup port sys tems, cov er ing the domains of:

A) Worker’s Com pen sa tion (Zeleznikow 1991).
B) Credit Law - IKBALS (Zeleznikow et al 1994).
C) Fam ily Law Prop erty Di vi sion - Split-Up (Stranieri et al

1999).
D) Ref u gee Law - EMBRACE (Yearwood and Stranieri 1999).
E) Fam ily Law Ne go ti a tion – (Bellucci and Zeleznikow 2001).
F) Copy right Law - RightCopy (Stranieri and Zeleznikow

2001a).
G) El i gi bil ity for Le gal Aid - GetAid (Stranieri and Zeleznikow

2001b).
H) The Sentencing of Crim i nals (on go ing).

Ta ble 1 il lus trates de ci sion sup port sys tems de vel oped at the
Don ald Berman Lab o ra tory for In for ma tion Tech nol ogy and
Law dur ing the last decade.
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Ta ble 1
Le gal De ci sion Sup port Systems built at the Do nald Ber man

La bo ra tory for Infor ma tion Tech no logy and Law

  Sys tem         Ap pli ca tion  Rea son ing Tech niques
              Used

                 Sta tus

IKBALS I Work ers Com pen -
sa tion

Rule-based rea son ing
and case-based rea son -
ing.

Aban doned due to
change of leg is la tion in
1992.

CAAS Credit Law Rule-based rea soner. Used in back of fice of
the Bank of Mel bourne
un til 1995.

IKBALS III Credit Law Rule-based rea son ing
and case-based rea son -
ing. Rule in duc tion was 
used to learn fac tors
about clos est cases.

Solely a re search pro to -
type.

Split Up Fam ily Law Prop -
erty Dis tri bu tion

Rule-based rea son ing
and neu ral net works.
Sep a rate ar gu men ta -
tion shell de vel oped.

Pro to type first ver sion
used pri vately by me di -
a tors, judges law yers.
Web-based sec ond ver -
sion is be ing de vel oped
for use by VLA.

Fam ily-
Ne go ti a tor

Fam ily Law Ne go ti -
a tion

Rule-based rea son ing
and case-based rea son -
ing.

Used solely to un der -
stand the do main of
fam ily me di a tion.

Em brace Ref u gee Law Rule-based rea son ing
and in for ma tion re -
trieval.

Pol icy changes by a new 
gov ern ment have meant
the sys tem is only used
as a train ing tool.

GetAid El i gi bil ity for Le gal 
Aid

Uses se quenced tran si -
tion net works Ar gu -
ment De vel oper. Is
placed on World Wide
Web.

The com mer cial suc cess 
story!!! Is be ing used by 
VLA to pro vide on-line
ad vice re el i gi bil ity for
Le gal Aid.

RightCopy Informs soft ware
de vel op ers of their
copy right
entitlements

Uses se quenced tran si -
tion net works and Ar -
gu ment De vel oper.

SEA, our in dus try part -
ner has cho sen not to
com mer cial ise the sys -
tem.

Sen tenc ing
In for ma tion
Sys tem

Pro vides ad vice to
VLA law yers on
pos si ble sen tences
for crim i nals

Uses se quenced tran si -
tion net works Ar gu -
ment De vel oper.

Un der cur rent deve-
lopment.

Fam ily-
Win ner

Fam ily Law Ne go ti -
a tion

Rule-based rea son ing,
case-based rea son ing and
fuzzy cog ni tive maps.

Un der cur rent de vel op -
ment.
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The de vel op ment of our le gal decision sup port sys tems has
led to:

(i) Con sis tency – by rep li cat ing the man ner in which de ci -
sions are made, de ci sion sup port sys tems are en cour ag ing the
spread ing of con sis tency in le gal de ci sion-mak ing.

(ii) Trans par ency – by dem on strat ing how le gal de ci sions are
made, le gal de ci sion sup port sys tems are lead ing to a better com -
mu nity un der stand ing of le gal do mains. This has the de sired
ben e fit of de creas ing the level of pub lic crit i cism of ju di cial de -
ci sion mak ing9.

(iii) Ef fi ciency - One of the ma jor ben e fits of de ci sion sup port 
sys tems is to make firms more ef fi cient.

(iv) En hanced sup port for dis pute res o lu tion - Us ers of le gal
de ci sion sup port sys tems are aware of the likely out come of lit i -
ga tion and thus are en cour aged to avoid the costs and emo tional
stress of le gal pro ceed ings.

Whilst we do not claim that the con struc tion of le gal de ci sion
sup port sys tems will have a dras tic ef fect on im prov ing ac cess to 
jus tice, we make the ar gu ment that the con struc tion of such sys -
tems for com mu nity le gal cen tres will im prove their ef fi ciency
and in crease the vol ume of ad vice they can of fer. Un til re cently,
most le gal de ci sion sup ports sys tems were rule-based and de vel -
oped to run on per sonal com put ers. Whilst per sonal com puter
based tools are fine for law yers, they may not be eas ily ac ces si -
ble to pro-se lit i gants. Rea sons for this dif fi culty in clude their
lack of an aware ness of such sys tems, and the high cost of pur -
chas ing rel e vant soft ware. Cur rently, very few le gal decision
support systems are available on the World Wide Web.

The Australasian Le gal In for ma tion In sti tute (AustLII www.
austlii.edu.au) pro vides free internet ac cess to Aus tra lian le gal
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ma te ri als. AustLII’s broad pub lic pol icy agenda is to im prove
ac cess to jus tice through better ac cess to in for ma tion. To that
end, AustLII has be come one of the larg est sources of le gal ma -
te ri als on the net, with over seven giga bytes of raw text ma te ri als 
and over 1.5 mil lion search able doc u ments. AustLII pub lishes
pub lic le gal in for ma tion that is, pri mary le gal ma te ri als (leg is la -
tion, trea ties and de ci sions of courts and tri bu nals) and sec ond -
ary le gal ma te ri als cre ated by pub lic bod ies for pur poses of pub -
lic ac cess (law re form and royal com mis sion re ports for
ex am ple). It does not have any de ci sion support sys tems on its
internet site.

The Brit ish and Irish Le gal In for ma tion In sti tute (BAILII-
www.bailii.org) pro vides ac cess to the most com pre hen sive set
of Brit ish and Irish pri mary le gal ma te ri als that are avail able for
free and in one place on the internet. CanLII (www.canlii.org),
now a per ma nent re source in Ca na dian Law, was ini tially built
as a pro to type site in the field of pub lic and free dis tri bu tion of
Ca na dian pri mary le gal ma te rial.

In this pa per, we con sider the de vel op ment of the Split-Up
sys tem. Split-Up of fers ad vice upon prop erty dis tri bu tion fol -
low ing di vorce in Aus tra lia. It is cur rently be ing used in uni ver -
si ties, the of fices of Vic to ria Le gal Aid and a va ri ety of bar ris -
ters and so lic i tors. Tech ni cal de tails re gard ing the Split-Up
sys tem have been dis cussed in de tail in (Stranieri 1998) and
(Stranieri et al 1999). A de tailed de scrip tion of le gal prin ci ples
behind the de vel op ment of the Split-Up sys tem can be found in
(Zeleznikow 2004).

II. JURISPRUDENTIAL THEORIES BEHIND

THE CONSTRUCTION OF THE SPLIT-UP SYSTEM

The Split-Up pro ject aims to ex am ine how to model the ex er cise 
of dis cre tion in le gal de ci sion-mak ing. In do ing so, we have de vel -
oped ju ris pru den tial the o ries which sug gest we may wish to ap ply
knowl edge dis cov ery from da ta base (KDD) pro cesses to law.
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1. Know led ge Dis co very from Da ta ba ses

Ac cord ing to (Fayyad et al 1996) knowl edge dis cov ery from
da ta bases is the “non triv ial ex trac tion of im plicit, pre vi ously un -
known and po ten tially use ful in for ma tion from data”. Knowl -
edge dis cov ery tech niques have not been ap plied ex ten sively in
the le gal do main de spite po ten tial ben e fits in the au to mated gen -
er a tion of le gal knowl edge from data. The ab sence of data in
quan ti ties col lected in other fields such as as tron omy ac counts,
in part, for this trend. How ever, for the most part, KDD has not
been extensively per formed with le gal data be cause of a lack of
clar ity about how this can be achieved.

The o ries of ju ris pru dence have proved in dis pens able for the
anal y sis and de vel op ment of com pu ta tional mod els of le gal rea -
son ing. For example, the rule pos i tiv ism of (Hart 1961) un der -
pins the ap pli ca tion of logic programming in law ex em pli fied by 
(Sergot et al 1986). The iden ti fi ca tion of ju ris pru den tial the o ries
that are particularly ap pli ca ble to im prove KDD in law and how
they can be ap plied, is pri mary ob jec tive of this re search pro ject.

KDD tech niques, in gen eral can be grouped into four cat e go -
ries:

A.Clas si fi ca tion. The aim of clas si fi ca tion tech niques is to
group data into pre de fined cat e go ries. For ex am ple, data
rep re sent ing im por tant case facts from many cases may be
used to clas sify a new case into one of the pre-de fined cat e -
go ries, “pro-plain tiff” or “pro-de fen dant”.

B. Clus ter ing. The aim of clus ter ing tech niques is to an a lyze
the data in or der to group the data into groups of sim i lar
data. For ex am ple, a clus ter ing tech nique may group cases
into six main clus ters that which an an a lyst would in ter pret
in or der to learn some thing about the cases.

C. Se ries Anal y sis. The aim of se ries anal y sis is to dis cover
se quences within the data. Se quences typ i cally sought are
time se ries. For ex am ple, past cases over a time pe riod may 

JOHN ZELEZNIKOW100

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2005. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/SKvBSq



be an a lyzed in or der to dis cover im por tant changes in the
way a core con cept is in ter preted by Courts.

D.As so ci a tion. The ob jec tive of as so ci a tion tech niques is to
dis cover ways in data el e ments are as so ci ated with other
data el e ments. For ex am ple, an as so ci a tion be tween the
gen der of lit i gants and the out come of their cases may sur -
prise an a lysts and stim u late hy poth e ses to ex plain the phe -
nom ena.

(Zeleznikow et al 1994) in (IKBALIII) used rule in duc tion to
gen er ate in di ces into cases. Rule in duc tion was used by
(Rissland and Fried man 1995) to ana lyse a do main in or der to
de tect a change in the way a le gal con cept is used by Courts.
Large num bers of cases were ex am ined by (Wilkins and
Pillaipakkamnatt 1997), who used the ID3 al go rithm in or der to
es ti mate the num ber of days that are likely to elapse be tween the 
ar rest of an of fender and the final dis po si tion of the case.

A State Su preme Court Judge in Brazil (V. Feu Rosa Pedro)
has ini ti ated a pro gram for the res o lu tion of traf fic ac ci dent dis -
putes (FeuRosa 2000). His ‘Judges on Wheels’ pro gram in -
volves the trans por ta tion of a judge, po lice of fi cer, in sur ance as -
ses sor, me chan i cal and sup port staff to the scene of mi nor mo tor
ve hi cle ac ci dents. The team col lects ev i dence, the me chanic as -
sess the dam age, and the judge makes a de ci sion and drafts a
judge ment with the help of a pro gram called the Elec tronic
Judge be fore leav ing the scene of the ac ci dent.

Al though KDD with data from law is not prev a lent, im por tant 
ex am ples of clas si fi ca tion, clus ter ing, se ries anal y sis and as so ci -
a tion have been per formed. See (Stranieri and Zeleznikow 2004) 
for fur ther de tails.

In prac tice, a knowl edge dis cov ery from da ta base process in -
volves the in cor po ra tion of some do main ex per tise at each of the 
fol low ing KDD phases: data se lec tion, pre-pro cess ing, trans for -
ma tion, min ing and eval u a tion. Ac cord ing to ar gu men ta tion the -
o rists, do main ex per tise can con ve niently be rep re sented as ar gu -
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ments for or against as ser tions. There fore, we sur mised that
argumentation may pro vide a con ve nient frame work for the rep -
re sen ta tion of do main ex per tise when per form ing Knowledge
Dis cov ery from Da ta bases.

2. Open Tex tu red Le gal Do mains

(Berman and Hafner 1988) in di cate that le gal rea son ing is es -
sen tially in de ter mi nate be cause it is open tex tured. (Bench-Ca -
pon and Sergot 1988) view the in de ter mi nacy in law as a spe -
cific con se quence of the prev a lence of open tex tured terms.
They de fine an open tex tured term as one whose ex ten sion or
use can not be de ter mined in ad vance of its ap pli ca tion. (Prakken
1997) col lates and anal y ses the sub stan tial ar ti fi cial in tel li gence
lit er a ture on open tex ture to point out that sit u a tions that char ac -
ter ise law as open tex tured in clude rea son ing which in volves
defeasible rules, vague terms or clas si fi ca tion am bi gu ities. This
anal y sis of open tex ture is cen tral to our dis cus sion be cause we
ar gue that the ex is tence of ju di cial dis cre tion is a form of open
tex ture that is dis tinct from the sit u a tions con sid ered by
(Prakken 1997). The distinct types of sit u a tions that (Prakken
1997) notes are dif fi cult to re solve be cause of the open tex tured
na ture of law are:

A) Clas si fi ca tion dif fi cul ties. (Hart 1958) pres ents a lo cal gov -
ern ment or di nance that pro hib its ve hi cles from en ter ing a munic-
ipal park. He ar gues that there can be ex pected to be lit tle dis -
agree ment that the stat ute ap plies to au to mo biles. How ever,
there are num ber of sit u a tions for which the ap pli ca tion of the
stat ute is de bat able. What of roller blades, for in stance? (Fuller
1958), in a re sponse to Hart posed the sit u a tion of a mil i tary
truck mounted in the park as a stat ute. Con sid er able open tex ture 
sur rounds the use of the term ‘ve hi cle’ in this case even though
there is no ques tion that the truck is a ve hi cle.
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B) De fen si ble rules. An other type of open tex ture arises from
the defeasibility of le gal con cepts and rules. Any con cept or rule, 
no mat ter how well de fined, is al ways open to re buke. Rarely do
pre mises or consequents ex ist in law that are uni ver sally ac -
cepted. Whilst a Vic to rian stat ute de fin i tively pro hib its drink-
driv ing, few courts would con vict a per son who was forced to
drive drunk at gun point. The rule, in this case is de feated in the
con text of ex cep tional cir cum stances.

C) Vague terms. Le gal tasks are of ten open tex tured be cause
some terms or the con nec tion be tween terms are vague. A judge
finds the var i ous in ter pre ta tions of terms such as rea son able or
suf fi cient stems from the vague ness of these terms and not from
clas si fi ca tion di lem mas or defeasibility re quire ments. (Brkic
1985) la bels this a gra da tion of to tal ity of terms that he claims is
one rea son that de duc tion is an in ap pro pri ate inferencing pro ce -
dure for many prob lems in law.

The ex is tence of ju di cial dis cre tion con trib utes to the open
tex tured na ture of law. Yet sit u a tions that in volve dis cre tion can -
not be de scribed as in stances of clas si fi ca tion dif fi cul ties,
defeasible rules or the pres ence of vague terms. We thus ar gue
that the ex is tence of dis cre tion is a dis tinct form of open tex ture.

Con sider a hy po thet i cal panel of Fam ily Court judges who
agree on all the facts of a fam ily law prop erty dis pute. Mem bers
of the panel can con ceiv ably ar rive at dif fer ent per cent ages of
the as sets that ought to be awarded to the wife. The dif fer ent
out comes may partly be due to the pres ence of vague terms that
are in ter preted dif fer ently by var i ous judges. In part, the dif fer -
ent out comes may be due to clas si fi ca tion type anom a lies. One
judge clas si fies a lot tery win as a con tri bu tion to the mar riage
whereas an other does not. Dif fer ent out comes may even be the
re sult of defeasible rules. One judge ap plies the prin ci ple of an
as set-by-as set ap proach, whereas an other con sid ers that prin ci ple 
ir rel e vant and adopts the global ap proach.

While these sce nar ios de scribe sit u a tions that are open tex -
tured, there is an other sit u a tion, com mon in fam ily law cases
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that are not cap tured by these in stances of open tex ture. A panel
can be imag ined where vague terms are in ter preted in much the
same way by all judges. There are no clas si fi ca tion anom a lies
and all judges have used the same prin ci ples. In this sce nario, the 
out comes may still be dif fer ent be cause judges ap ply dif fer ent
weights to each rel e vant fac tor. No judge is wrong at law, be -
cause the stat ute clearly af fords the de ci sion-maker pre cisely this 
sort of dis cre tion. Thus, an ad di tional sit u a tion is ap par ent; one
where the de ci sion-maker is free to as sign weights to rel e vant
fac tors, or com bine rel e vant fac tors in a man ner of his own
choos ing. This dis cre tion will cer tainly con trib ute to the open
textured nature of law and to indeterminacy.

(Dworkin 1977) pres ents a sys tem atic ac count of dis cre tion
by pro pos ing two ba sic types of dis cre tion, which he called
strong and weak dis cre tion. Weak dis cre tion de scribes sit u a tions
where a de ci sion-maker must in ter pret stan dards in his own way
whereas strong dis cre tion char ac ter ises those de ci sions where
the de ci sion-maker is not bound by any stan dards and is re quired 
to cre ate his or her own stan dards. (MacCormick 1978) does not
dis pute this con cep tuali sation but con tends that Dworkin’s
distinction be tween typologies is one of de gree and not of type. 
The dis cre tion ap par ent in Aus tra lian fam ily law ex em pli fies the 
weak dis cre tion of Dworkin. The vast ma jor ity of de ci sions
made by the Fam ily Court of Aus tra lia does not in tro duce new
stan dards, set new pre ce dents nor in voke a new fac tor that has
not pre vi ously been con sid ered. Con se quently, the ma jor ity of
such de ci sions can not be seen to in volve strong discretion. Most
cases are those that (Zeleznikow et al 1997) call com mon -
place cases.

We claim that there are lev els of dis cre tion de pend ing on the
do main. There are many do mains in which the ex er cise of dis -
cre tion can not be ex plained by the ap pli ca tion of rules and prin -
ci ples. We hold this view be cause there ex ist do mains such as
prop erty di vi sion in Aus tra lian fam ily law, in which two de ci -
sion mak ers may be ap ply ing iden ti cal rules and prin ci ples to
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facts in ter preted in the same way, yet both ar rive at dif fer ent, yet 
le gally valid out comes. Typ i cally, the stat ute that un der lies these 
do mains pres ents a list of fac tors to be con sid ered by the de ci -
sion-maker, but does not in di cate the relative weight ing of each
fac tor. (Chris tie 1986) calls these types of stat utes shop ping list
Acts. Judges, in such do mains ex er cise dis cre tion by as sign ing a
rel a tive im por tance to each fac tor. The prin ci ple stat ute gov ern -
ing Aus tra lian family law, The Family Law Act (1975) is an
example of a shopping list Act.

Un der this Act, the sole grounds for dis so lu tion of mar riage
are an ir re triev able break down of the mar riage. Mat ri mo nial
fault was not deemed rel e vant as the ba sis for the dis tri bu tion of
prop erty in ter ests by the fram ers of the Fam ily Law Act (1975).
How ever, the no tion of con tri bu tions was re garded as suit able.
The prin ci ple that a party to a mar riage should be re warded for
his or her past ef forts in tro duces a ret ro spec tive el e ment into the
de ter mi na tion of suit able prop erty or ders. The ret ro spec tive el e -
ment is coun ter bal anced with a pro spec tive el e ment. The pro -
spec tive el e ment has been called “fu ture needs”. How ever, this
ter mi nol ogy is not in di cated in the stat ute. Sec tion 79(4) and
Section 75(2) of the Fam ily Law Act (1975) list a num ber of fac -
tors that must be con sid ered when devising a prop erty or der.
Sec tion 79(4) re fers to the pro spec tive element in cluded in Sec -
tion 75(2).

The stat ute pres ents a “shop ping list” of fac tors to be taken
into ac count in ar riv ing at a prop erty or der. The rel a tive im por -
tance of each fac tor re mains un spec i fied and many cru cial terms
are not de fined. For ex am ple, the na ture of a con tri bu tion is left
un spec i fied. What weight the ret ro spec tive el e ment as sumes rel -
a tive to the pro spec tive el e ment is sim i larly left un spec i fied. The 
age, state of health and fi nan cial re sources of the lit i gants are ex -
plic itly men tioned in the stat ute as rel e vant fac tors, yet their rel -
a tive weightings are also un spec i fied. The Act clearly al lows the
de ci sion-maker a great deal of discretion in interpreting and
weighing factors.
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3. Le vels of Sta re De ci sis

Ac cord ing to (Kovacs 1992) fam ily law in Aus tra lia dif fers
from other le gal do mains in that the prin ci ple of stare decisis,
that like cases should be treated alike, is only su per fi cially ap -
plied in fam ily law. For ex am ple, the Full Bench of the High
Court of Aus tra lia, de ter mined in Mal let vs. Mal let (1984) 156
CLR 185, that trial judges can not base their as sess ment of prop -
erty mat ters by as sum ing a 50/50 split be tween hus band and
wife and de vi at ing from this start ing point on the ba sis of con tri -
bu tions and needs. Trial judges are en cour aged by the High
Court to take all fac tors in di cated in the stat ute into ac count.

(Kovacs 1992) con tends that the High Court in Mal let vs.
Mal let failed to take the op por tu nity to place spe cific con straints
on the way in which trial judges de ter mine prop erty mat ters.
(Ingleby 1993) largely con curs with the views of (Kovacs 1992). 
He notes that an ap peal to the first ap pel late Court, the Full
Bench of the Fam ily Court of Aus tra lian is not per mit ted if the
only ground for ap peal is that the ap peal court would have ar -
rived at a dif fer ent re sult had it heard the case. Per mis si ble
grounds for ap peal in clude:

A) the first in stance judge did not in clude rea sons for a dis -
cre tion ary de ci sion,

B) the trial judge acted on a wrong prin ci ple,
C) the trial judge al lowed ir rel e vant mat ters to guide him or

her,
D) the trial judge did not take rel e vant mat ters into ac count

or did not af ford them ap pro pri ate weight,
E) the trial judge mis took the facts.

Stare decisis is a fun da men tal prin ci ple in com mon law le gal
sys tems. The prin ci ple dic tates that the rea son ing, loosely, ra tio
decidendi, used in new cases must fol low the rea son ing used by
de ci sion-mak ers in courts at the same or higher level in the hi er -
ar chy.
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Thus, if for in stance, fields of law such as prop erty di vi sion in 
Aus tra lian fam ily law are so dis cre tion ary that lead ing com men -
ta tors con vinc ingly ar gue that stare decisis does not ap ply, then
can case out comes be ac cu rately pre dicted? If out comes can not
be ac cu rately pre dicted, then any at tempt at mod el ing tech niques 
is fu tile.

Per haps out comes in dis cre tion ary fields can not be pre dicted
be cause the dis cre tion that is in her ently placed in the hands of
the judge en cour ages so much un cer tainty that pre dic tions can
only ever be ed u cated guesses. How ever, if this were the case,
we would ex pect prac ti tio ners in Aus tra lian fam ily law to be
con sis tently in ac cu rate with their own pre dic tions. On the con -
trary, we find that prac ti tio ners are very ac cu rate in pre dict ing
out comes, de spite the dis cre tion avail able to judges. This ap par -
ent par a dox is re solved by look ing more closely at the con cept
of stare decisis.

(Wassestrom 1961) iden ti fies three types of stare decisis. Un -
der tra di tional stare decisis, a court is bound by prior de ci sions
of courts of equal or higher level. It is this kind of stare decisis
that (Kovacs 1992) and (Ingleby 1993) claim has not oc curred
fully in fam ily law, be cause the High Court has failed to lay
down spe cific con straints for trial judges to follow.

An other type of stare decisis, called per sonal stare decisis, is
used to de scribe the ob ser va tion that most judges at tempt to be con -
sis tent amongst them selves. This man i fests it self in the Fam ily
Court, as the ten dency that an in di vid ual judge has to be con sis tent
with the way he or she ex er cised dis cre tion in past, sim i lar cases.

The third type of stare decisis, lo cal stare decisis, rep re sents
the ten dency of a group of judges that make up a cur rent court to 
fol low its own de ci sions. Lo cal stare decisis man i fests it self in
prop erty di vi sion in Aus tra lian fam ily law, as a de sire for Fam ily 
Court judges to ex er cise dis cre tion in a man ner that is con sis tent
with other judges of the same reg is try of the Court, at the same
time. This may oc cur be cause the de ci sion mak ers all share the
same values.
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(Lawler 1964) claims that pre dict ing the out come of a case is
im pos si ble with out the con cept of stare decisis. Fur ther more, the 
abil ity to pre dict an out come with some ac cu racy is im por tant if
the law is to be both trans par ent and con sis tent.

De spite con stant con tro versy about Aus tra lian Fam ily Law
prop erty di vi sion, by and large, ex pe ri enced prac ti tio ners can
pre dict out comes with some de gree of ac cu racy. As (Kovacs
1992) and (Ingleby 1993) point out, this level of pre dict abil ity is 
not due to tra di tional stare decisis. We take the view that the
pre dict abil ity must be the re sult of the re main ing two forms of
stare decisis, lo cal and per sonal stare decisis.

This has ram i fi ca tions for the data se lec tion, data pre-pro cess -
ing and eval u a tion phases of Knowl edge Dis cov ery from Da ta -
bases (KDD). Some case out comes in dis cre tion ary do mains are
so far re moved from other sim i lar cases that it is rea son able to
as sume the judge has erred. In do mains char ac ter ised by tra di -
tional stare decisis, a judge can err by fail ing to fol low the con -
straints laid down by su pe rior or equal Courts. In do mains char -
ac ter ised by per sonal and lo cal stare decisis, judges err by fail ing 
to be con sis tent with other judges cur rently in the same reg is try
of the Court or with them selves.

An other ram i fi ca tion of lo cal and per sonal stare decisis re -
lates to the types of cases suit able for the data se lec tion phase.
(Ingleby 1993) ar gues that the vast ma jor ity of cases that come
be fore the Fam ily Court are not ex traor di nary. They do not in -
volve ex traor di nary facts, do not have out comes that are un ex -
pected and are, con se quently rarely re ported by Court re port ing
ser vices. (Zeleznikow et al 1997) calls such cases com mon place
cases and dis tin guishes them from land mark or lead ing cases. In
fields where tra di tional stare decisis is emphasised, any case that 
is cur rently viewed as com mon place could be used in the fu ture
as a land mark case. This blurs the dis tinc tion be tween land mark
and com mon place cases. How ever, in do mains where tra di tional
stare decisis is not strongly fol lowed, if a case is re garded as
com mon place at the time of de ci sion, it is ex tremely un likely to
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be in voked in the fu ture as a land mark case. An or di nary case
im pacts by add ing to the body of cases for per sonal and lo cal
stare decisis.

Our con cep tuali sation of tra di tional, lo cal and per sonal stare
decisis also has ram i fi ca tions re lat ing to the way in which we
eval u ate ex pla na tions gen er ated by com puter sys tems that use
knowl edge from a KDD pro cess. In do mains char ac ter ised with
tra di tional stare decisis, rea sons for a first in stance de ci sion of -
ten in volve prin ci ples laid down by ap pel late Courts. In the ab -
sence of tra di tional stare decisis, ex pla na tions can not be rig idly
de rived from prin ci ples, be cause ap pel late Courts have spe cif i -
cally failed to lay down such prin ci ples. Ex pla na tions must nec -
es sar ily be fur ther re moved from the sequence of reasoning steps 
used to infer an outcome.

In build ing the Split-Up, sys tem we have not used le gal prin -
ci ples or rules to model the way judges ac tu ally com bine fac tors
to ar rive at a de ci sion. Rather, what judges have ac tu ally done in 
de cid ing real cases is as sim i lated by ma chine learn ing tech -
niques so that a sub-sym bolic rep re sen ta tion of the ex er cise of
dis cre tion is es tab lished. Our start ing point for the pro cess, is an
iden ti fi ca tion of fac tors that are cur rently, or have, in the past
been rel e vant in the de ter mi na tion of a prop erty out come. Once
rel e vant fac tors have been iden ti fied, data min ing al go rithms can 
learn to weight fac tors. (Chris tie 1986) and (Bayles 1990) ana -
lyse ju ris pru den tial as sump tions that must be made re gard ing the 
concept of discretion in order to adopt the approach used here.

III. THE SPLIT-UP SYSTEM

In the Split-Up pro ject (Stranieri et al 1999) we wished to
model how Aus tra lian Fam ily Court judges ex er cise dis cre tion
in dis trib ut ing mar i tal prop erty fol low ing di vorce. Sec tion 79 (1) 
of the Fam ily Law Act (1975) em pow ers the Fam ily Court to
make or ders al ter ing the prop erty in ter ests of par ties to the mar -
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riage but does not lay down pro ce dural guide lines for ju di cial
de ci sion mak ers. In prac tice, judges of the Fam ily Court fol low a 
five-step pro cess in order to arrive at a property order:

1. As cer tain the prop erty of the par ties.

2. Value all prop erty of both par ties.

3. De ter mine which as sets will be paramount in prop erty con -

sid er ations. This is re ferred to as com mon pool prop erty.

4. De ter mine a per cent age of the prop erty to be awarded to
each party.

5. Cre ate an or der al ter ing prop erty in ter est to realize the per -
cent age.

The Split-Up sys tem im ple ments steps 3 and 4 above, the
com mon pool de ter mi na tion and the pre dic tion of a per cent age
split. Ac cord ing to do main ex perts, the com mon pool de ter mi na -
tion task (Step 3) does not greatly in volve the ex er cise of
discretion, in stark contrast to the per cent age split task (Step 4).
Con se quently, Split-Up im ple ments the com mon pool de ter mi -
na tion by elic it ing heuristics as di rected graphs from do main ex -
perts us ing a meth od ol ogy we have called sequenced tran si tion
net works.

1. Se quen ced Tran si tion Net works

A de ci sion tree is a di rected graph in which the nodes rep re -
sent do main con cepts and pos si ble val ues for each con cept are
cap tured in arcs emerg ing from each node. Leaf nodes rep re sent
con clu sions. (Stranieri and Zeleznikow 2001) in tro duced a vari a -
tion on the con ven tional de ci sion tree. They la beled nodes and
arcs in a pre-spec i fied man ner which al lowed for their con ver -
sion into sets called se quenced tran si tion net works (STN). The
sets are stored as tuples in a re la tional da ta base. The STN meth -
od ol ogy aims to re duce but not elim i nate the in volve ment of a
knowl edge en gi neer and thus lessen the knowl edge ac qui si tion
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bot tle neck that hin ders rule based ex pert sys tem de vel op ment.
Us ing the STN meth od ol ogy, ex perts are able to ef fort lessly
build and main tain their own rule sets with out be ing fa mil iar
with ex pert sys tem shell en vi ron ments, rule syntax or pro gram -
ming lan guages. Fig ure 1 represents knowledge about whether a
vehicle is considered marital property.

Fi gu re 1
 Se quen ced Tran si tion Net work that de ter mi nes

if an au to mo bi le is in the Com mon Pool
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The com mon pool prop erty de ter mi na tion com po nent of
Split-Up was mod elled us ing 51 se quenced tran si tion net works
con tain ing 230 nodes. A de tailed de scrip tion of how to model le -
gal de ci sion-mak ing us ing se quenced tran si tion net works, and
the use of se quenced tran si tion net works in build ing web-based
de ci sion sup port sys tems can be found in (Stranieri and Zelez-
nikow 2001c). In the STN ap proach, there is no re quire ment to
con vert graphs to rules be cause graphs are con verted into sets
that cor re sponds to paths through the graph. All paths through a
di rected graph are cur rently trans ferred to a re la tional da ta base
man u ally but de vel op ment is in prog ress to au to mate this so that
an ex pert need only draw a graph in or der to pro duce a sys tem
that repres ents pro ce dural knowl edge.

2. Argu ment Trees

Do main ex per tise in fam ily law is rep re sented in the Split-Up
sys tem as ar gu ments. This en ables an in formed data trans for ma -
tion phase and also con strains the data min ing. For the phi los o -
pher (Toulmin 1958), prac ti cal rea son ing, as dis tinct from an a -
lyt i cal rea son ing in volves the con struc tion of an ar gu ment.
Ar gu ments, re gard less of the do main, have a struc ture, which
con sists of six ba sic invariants: claim, data, mo dal ity, re but tal,
war rant and back ing. Ev ery ar gu ment makes an as ser tion based
on some data. The as ser tion of an ar gu ment stands as the claim
of that ar gu ment. A war rant jus ti fies why the claim fol lows from 
the data. The back ing sup ports the war rant and in a le gal ar gu -
ment is typ i cally a ref er ence to a stat ute or a pre ce dent case. The
re but tal com po nent spec i fies an ex cep tion or con di tion that ob vi -
ates the claim. The Toulmin ar gu ment struc ture has been used by
a num ber of re search ers in var i ous fields to model rea son ing.
How ever, a sur vey by (Stranieri et al 2001) il lus trates that the ma -
jor ity of researchers vary the struc ture to suit their par tic u lar use. 
The vari a tion that we used aimed to fa cil i tate Knowl edge Dis -
cov ery from Da ta bases. The struc ture is illustrated in Fig ure 2.
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Fi gu re 2
Toul min ar gu ment struc tu re for one of the Split-Up

ar gu ments

Our vari a tion on Toulmin’s the ory of ar gu men ta tion does not
in clude ei ther mo dal ity or re but tal. Whilst these are im por tant
com po nents of le gal dis pu ta tion, it was not felt worth while to
in clude these invariants, given the pro gram ming dif fi cul ties in -
volved in rep re sent ing them.

The prob lem of de cid ing whether a le gal task can be mod eled
by any ex ist ing par a digm, and if so, which one, is a prob lem
currently tack led in an ad hoc man ner by de vel op ers of le gal
rea son ing sys tems. In an at tempt to in still some method within
our de ci sion-mak ing, we de vel oped a sim ple clas si fi ca tion
scheme to clas sify sub-tasks in Split-Up (Stranieri et al 1999).
The clas si fi ca tion scheme is based on two di men sions. These
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are our estimation of the ex tent to which a task is open tex tured,
and our es ti ma tion of the ex tent to which a task dis plays a fea -
ture that we call boundedness. The scheme il lus trated in Fig ure 3 

has two di men sions: open tex ture well defined and bounded-un -
bounded.

Fi gu re 3
Clas si fi ca tion of per cen ta ge split task

The open tex tured well-de fined axis re flects the ex tent to
which ex perts be lieved fac tors known to be rel e vant in a pre dic -
tion were open tex tured. Pre dict ing a per cent age split of mar i tal
as sets was con sid ered open tex tured by ex perts be cause of the
high de gree of dis cre tion given to judges. The bounded di men -
sion re fers to an ex pert’s beliefs about the com plete ness of their
knowl edge of relevant fac tors. In Split-Up, ninety-four vari ables
were iden ti fied as rel e vant for pre dict ing a per cent age split of as -
sets. Experts were of the view that few fac tors use ful for a
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predic tion were omit ted from this list and there fore considered
the task to be quite bounded.

Tasks that fall in the nar row bounded quad rant are well suited 
to im ple men ta tion with heuristics elic ited as rules be cause all
terms are well de fined and all vari ables rel e vant for the pre dic -
tion are known. Dis cre tion ary tasks that fall in the wide bounded 
quad rant (top left in fig ure 3) can be mod eled us ing the KDD
pro cess.

Un bounded tasks, whether or not they con tain open tex tured
terms, can not be mod eled ad e quately us ing KDD, since
sufficient rel e vant fac tors can not be de ter mined. (Zeleznikow
2000) de scribes such do mains as un fet tered dis cre tion ary do -
mains. Such do mains have no norms and judges are not even
told what fac tors must be taken into ac count in reach ing a de ci -
sion. We do not be lieve it is wise to model such do mains.

An ex am ple of un fet tered dis cre tion is the de ter mi na tion of
the cus tody of chil dren in Aus tra lian Fam ily Law. Ac cord ing
to the Fam ily Law Act (1975) the only fac tor to be taken into ac -
count is the par a mount in ter ests of the child. Fol low ing con sid -
er able lit i ga tion and un cer tainty the Aus tra lian Fed eral Par lia -
ment made min i mal at tempts to de fine what are the paramount
in ter ests of a child. They did this by iden ti fy ing in the leg is la tion 
fac tors such as ed u ca tion, health, the child’s re la tion ship with
both par ents, and the need to keep sib lings to gether. But there is
no clear list of fac tors. In deed it is much eas ier to de scribe what
is not in a child’s best in ter ests (for ex am ple sex ual abuse, vi o -
lence) than what is in a child’s best in ter ests. The grant ing of
ref u gee sta tus can also be con sid ered to be an ex am ple of un fet -
tered dis cre tion and is an un bounded do main.

The Fam ily Law Act (1975) di rects a de ci sion maker to take
into ac count the past con tri bu tions of each party to a failed mar -
riage in ad di tion to their re sources for cop ing with life into the
fu ture. Rather than of fer ing one def i ni tion for con tri bu tions and
one for needs, the stat ute pres ents a “shop ping list” of fac tors to
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be taken into ac count in ar riv ing at a prop erty or der. For ex am -
ple, the age, state of health and fi nan cial re sources of each part -
ner, are ex plic itly men tioned in the stat ute as rel e vant fac tors,
yet their rel a tive lev els of im por tance are un spec i fied.

Al though the stat ute pres ents a flat list of rel e vant fac tors
with out spec i fy ing how these fac tors re late to each other, we
real ised that the fac tors could be placed in a hi er ar chy. The de -
vel op ment of the hi er ar chy re quired spe cific knowl edge sup plied 
by do main ex perts. A so phis ti cated hi er ar chy of ninety-four fac -
tors pre sented in Fig ure 5 was elic ited. Fig ure 5 dem on strates
that the fac tors rel e vant for a per cent age split de ter mi na tion (ex -
treme right of fig ure) are past con tri bu tions of a hus band rel a tive 
to those of the wife, the hus band’s fu ture needs rel a tive to those
of the wife, and the wealth of the mar riage. The fac tors rel e vant
for a de ter mi na tion of past con tri bu tions are the rel a tive di rect
and in di rect con tri bu tions of both par ties, the length of the mar -
riage and the rel a tive con tri bu tions of both par ties to the home -
mak ing role. No at tempt is made in Fig ure 5 to rep re sent the way 
in which rel e vant fac tors com bine to in fer fac tors higher in the
hi er ar chy. The hi er ar chy of Fig ure 5 pro vides a struc ture that
was used to de com pose the task of pre dict ing an out come into
thirty-five sub-tasks. Out puts of sub-tasks fur ther down the hi er -
ar chy are used as in puts into sub-tasks higher in the hi er ar chy.
Solid arcs in Fig ure 5 rep re sent in fer ences per formed with the
use of rule sets whereas dashed arcs de pict in fer ences per formed
us ing neu ral net works (or in deed any other KDD tech nique).

Cases that set a pre ce dent and change fu ture de ci sion-mak ing
(land mark cases) were dis cerned from com mon place cases. This
dis tinc tion helps us to se lect cases that are most ap pro pri ately
used to discover pat terns of dis cre tion in typ i cal cases and not
those that re sult in a change in law.
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Fi gu re 4
Da ta and claim for three ar gu ments in Split-Up

To col lect data for the Split-Up sys tem, we read Fam ily Court 
judge ments. Val ues for rel e vant fac tors were ex tracted from
each case. Many ex am ples were con tra dic tory. Con tra dic tory ex -
am ples are those that dis play dif fer ent out comes given the same
or very similar in puts. In non-le gal do mains these are of ten
attributed to noise as er ro ne ously re corded data. How ever, in
dis cre tion ary do mains of law, we ex pect some contradic tions be -
cause in di vid ual judges have some lat i tude to weigh the rel e vant
fac tors in their own way. There are a num ber of dif fer ent ways
to deal with con tra dic tions. Most sim ply, the con tra dic tions can
be ignored. (Wang and Gedeon 1995) note that a small propor -
tion of noisy ex am ples will not dra mat i cally ef fect the per for -
mance of a neu ral net work. In law, out comes that con tra dict oth -
ers may re flect ju di cial er ror and war rant re moval from the
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da ta base. Al though this is sub jec tive, we adopt the strat egy of
re mov ing cases that do main ex perts con sider er ro ne ous. A met -
ric to gauge the ex tent of sim i lar ity in in puts of mul ti ple ex am -
ples with the same out puts was de vel oped in or der to fa cil i tate
this.

Ac cord ing to data min ing rules of thumb, the num ber of ex -
am ples needed to iden tify use ful pat terns from ninety-four
variables is in the many tens of thou sands. Data from this num -
ber of cases is rarely avail able in the le gal do main. Fur ther more,
few cases in volve all ninety-four vari ables (e.g. child less mar -
riages have no val ues for all vari ables as so ci ated with chil dren)
so a train ing set would be re plete with miss ing val ues. We used
the Toulmin struc ture de picted above to de com pose the task into 
smaller tasks each of which in volved a suf fi ciently small num -
ber of vari ables in or der to fa cil i tate KDD with the small num ber 
(103) of ex am ples we had. Fur ther more, the struc ture en abled
the col la tion of training sets with no miss ing val ues. Fig ure 4 il -
lus trates the claim and data item of three ar gu ments. The claim
of ar gu ment B was one of the data items for ar gu ment A. In to -
tal, the ninety-four vari ables were dis persed in thirty-five ar gu -
ments. Twenty of these were clas si fied “wide bounded” so train -
ing sets were as sem bled for KDD. Heuristics for the re main ing
fif teen (clas si fied nar row bounded) were sourced from ex perts
for rule sets.

Split Up is on line at http://www.ballarat.edu.au/~astranieri/
splitup/splitup.php

The clas si fi ca tion scheme has been used to clas sify tasks in
the do main of fam ily law (Zeleznikow and Stranieri 1995) (35
ar gu ments), ref u gee law (Yearwood and Stranieri 1999) (200 ar -
gu ments), copy right law (Stranieri and Zeleznikow 2000) (50
arguments), el i gi bil ity for le gal aid (Hall and Zeleznikow 2002)
(8 ar gu ments) and the eval u a tion of eye-wit ness evidence
(Bromby and Hall 2002).
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3. Web-Ba sed De ci sion Sup port Systems

The ma jor ity of knowl edge-based sys tems in com mer cial use
have not been de signed to ex e cute on the world wide web. There 
are a num ber of rea sons for this. First of all, few ex pert sys tems
shells have been de vel oped for web en vi ron ments. Those de vel -
oped are typ i cally very ex pen sive and be yond the reach of most
user groups. Fur ther more, tra di tional rule based sys tem ar chi tec -
tures are not par tic u larly well suited for web based shells. For
ex am ple, the tra di tional sep a ra tion of do main knowl edge from

con trol knowl edge (see Shortliffe 1976) re quires that the in fer -
ence en gine scans large seg ments of the knowl edge base in or der 
to find can di date rules to fire. If both in fer ence en gine and
knowl edge bases re side and ex e cute on the server then the time
re quired for this in a web based knowl edge based sys tem, in ad -
di tion to trans mis sion de lays from the cli ent to the server and
time re quired for the res o lu tion of rule con flicts is pro hib i tive.
Fur ther more, the op por tu nity for po ten tially any num ber of si -
mul ta neous us ers to ac cess a web based knowl edge based sys tem 

places real con straints on concurrency control mechanisms.

(Hun ting ton 2000) claims that dif fi cul ties with the in tro duc -
tion of web based ex pert sys tems di min ish if shells are de signed
to ex e cute largely on the cli ent’s ma chine as op posed to the
server. Java ap plets are pro moted for this. How ever the ap peal of 
this ap proach is di min ished be cause cli ent side shells are dif fi -

cult to realize in prac tice. The knowl edge base and in fer ence en -
gine com po nents of a knowl edge-based sys tem are typ i cally
large pro grams that re quire sub stan tial re sources and time to
down load. Fur ther more, ex e cu tion on the cli ent side is likely
to be lim ited to us ers with pow er ful com put ers re strict ing the
uni ver sal ity of the ap proach.

The need for web based knowl edge-based sys tems seems to
be in creas ing. For ex am ple, in law, there seems lit tle doubt that
the trend to ward knowl edge based sys tems that en code large and 

SPLIT-UP: A WEB-BASED LEGAL DECISION SUPPORT SYSTEM 119

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2005. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/SKvBSq



com plex leg is la tion will con tinue to a sub stan tial ex tent due to
in creased pub lic de mand for more trans par ency and con sis tency
in gov ern ment de ci sion mak ing along side with the con tin u ing

en act ment of in creas ingly com plex leg is la tion. The trend to ward

in creased personalization of information on the web de scribed

by (Smyth and Cot ter 2000) is cer tain to de mand in tel li gent sys -

tems that ex e cute on the web.
Both the se quenced tran si tion net works and ar gu ment struc -

tures dis cussed above, have been im ple mented in a web-based
de ci sion sup port sys tem tool called JustReason. JustReason has
been de vel oped by an Aus tra lian start-up com pany JUSTSYS
(www.justsys.com.au) JustReason is an open source, in fer ence
en gine. JustReason draws on knowl edge bases (stored as stan -
dard re la tional da ta base ta bles) and au to mat i cally pro duces web
pages that en code se quence of prompts that guide us ers to a con -
clu sion.

4. Eva lua ting the Split-Up system

One way to en sure con sis tency in a le gal de ci sion sup port
sys tem, is to con duct a thor ough eval u a tion of the sys tem.
Split-Up (Stranieri 1998) has been eval u ated in five distinct
ways:

A. Do main ex pert as sess ment of both the con tent and struc -
ture of the Split-Up knowl edge base and the prob lem solv ing
strat egy em ployed in Split-Up. The fac tor tree and ar gu ment
struc ture used in the per cent age split task were viewed pos i tively 
by both do main ex perts as so ci ated with the pro ject and four in -
de pend ent fam ily law prac ti tio ners.

B. Com par i son of pre dic tions made by Split-Up with those
made by eight law yers on the facts from the same three cases
(Zeleznikow and Stranieri 1997). In two of the three cases all
eight law yers agreed with each other (de vi a tions of 5% ei ther
way from the Split-Up de ter mi na tion were deemed ac cept able)
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and with the sys tem. The third case pre sented sig nif i cant con tro -
versy. Split-Up awarded the hus band 55% of the as sets. The
law yer’s pre dic tions var ied from 20% to 60%. The four law yers
that pro duced out comes that var ied with the other law yers and
Split-Up as sumed that the wife had con trib uted sig nif i cantly
more than the hus band to the home maker-role. The case facts in -
di cated that hired help ers per formed the house hold du ties and
child rear ing. The de vel op ers of Split-Up and some law yers in -
ter preted these facts as lead ing to an equal contribution to the
home maker role. On the other hand, four oth ers law yers as -
sumed the wife made the ma jor con tri bu tion be cause the hus -
band was fully oc cu pied with his med i cal prac tice and was
there fore un likely to have the time to su per vise house hold staff.
This il lus trates an im por tant prob lem with the use of le gal de ci -
sion sup port sys tems us ers need to in ter pret data. Many dis putes 
are about in ter pret ing data (or facts): for such prob lems, hu man
in put is vi tal.

C. The use of Split-Up on a new trial case re cently con cluded
in the Fam ily Court of Aus tra lia, namely Opie vs. Opie. The case
is an un re ported 1996 case tried by Jus tice Brown in the Mel -
bourne reg is try of the Fam ily Court of Aus tra lia (the cases used
in the Split-Up sys tem were taken from the Mel bourne reg is try
of the Fam ily Court of Aus tra lia in the pe riod 1992 through
1994). The mar riage lasted 17 years and re sulted in two chil dren
of ages four teen and six teen at the time of the trial. The hus band
ran a busi ness in the au to mo tive in dus try, which rarely re turned
large, prof its and no lon ger ex ists. The wife pri mar ily worked as
the home maker but of ten worked part-time in the busi ness. The
Com mon Pool sys tem de ter mined that the to tal as sets for con sid -
er ation were $108,800. Both are in the mid for ties and of good
health. The wife is to have custody of the chil dren.

Split-Up de ter mines the per cent age split in terms of needs,
con tri bu tions and the level of wealth of the mar riage. For the
case of Opie vs. Opie Split-Up de ter mined
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a) The mar riage is con sid ered to be less than av er age in
wealth.

b) Over all the hus band has con trib uted the same as the wife
dur ing the course of the mar riage.

c) In the fu ture the hus band’s needs are less than those of the
wife.

From these three de ter mi na tions, through the use of a neu ral
net work, Split-Up de ter mined Mr. Opie should receive 35% of
the Com mon Pool. In her de ci sion, Jus tice Brown granted Mr.
Opie 34.7% of the Com mon Pool.

a) was in ferred through the use of a rule-based sys tem given
the value of the Com mon Pool. Do main ex perts claim the wealth 
of a mar riage is im por tant as fu ture needs are sig nif i cant for im -
pov er ished mar riages but far less im por tant for wealthy mar -
riages, where each part ner’s needs will be met save for ex cep -
tional cases. With re gard to con tri bu tions, as in b), Split-Up
sug gested that the hus band and wife con trib uted equally to the
mar riage. Jus tice Brown said that given the length of the mar -
riage, the par ties should be taken to have con trib uted equally.

With re gards to c), Split-Up sug gested that the wife had
greater fu ture needs than the hus band. The sys tem came to this
con clu sion be cause it in ferred that the wife’s pros pects for the
fu ture are not so fair as she has poor fu ture em ploy ment pros -
pects and few re sources. The hus band, on the other hand, has
fair fu ture pros pects, be cause he has good work pros pects and
some re sources for the fu ture. Jus tice Brown thought like wise.

D. Cur rent re search in volves feed back from us ers in four dif -
fer ent cat e go ries us ing Split-Up pre dic tions and ex pla na tions.
Our re search is based on the work of (Bu chanan et al 1995),
which claim that em pir i cal val i da tion with the use of a prop erly
con structed ques tion naire is a very use ful quan ti ta tive in di ca tor
of user ac cep tance. We have used seven law yers, four reg is trars,
three judges and five lay peo ple to eval u ate the sys tem us ing the
quan ti ta tive as sess ment evaluation frame work of (Reich 1995).
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Split-Up is cur rently be ing ex am ined by judges, reg is trars,
me di a tors and law yers. When first pro posed, it was ex pected that 
judges and law yers would pri mar ily use the sys tem. Our sub se -
quent re search has shown our ini tial ex pec ta tions as to who
would be the main ben e fi cia ries of the Split-Up system, to be
inaccurate.

How me di a tors use Split-Up: me di a tors in fam ily law in put
both par ties facts, pe ruse the re sul tant pre dic tion and then ex -
plore the hi er ar chy of rel e vant data, war rant and back ing fac tors
with the par ties in or der to in form and ed u cate them. Points of
con ver gence be tween the two par ties be come ob vi ous and the
scale and loci of com pro mise are more eas ily iden ti fied.

How law yers use Split-Up: a law yer uses the sys tem a num ber 
of times with each cli ent to ex plore hy po thet i cal sce nar ios. Typ i -
cal ques tions that arise are what dif fer ence in out come is there if
I ar gue that my cli ent per formed an equal share of the home
maker du ties as op posed to ar gu ing that she did most of those
du ties? A con sul ta tion with the sys tem of fers a pre dic tion in
both sce nar ios and as sists a law yer in de ter min ing which ar gu -
ment to pro ceed with. Law yers are less in ter ested in ex plor ing
war rants and back ings un less these re late pre ce dents that will be
used to sub stan ti ate an ar gu ment cho sen.

How judges dis trib ute mar i tal prop erty and might use
Split-Up: judges are re quired to ar rive at an eq ui ta ble out come in 
the short est amount of time pos si ble. They have no need to ed u -
cate lit i gants nor do they par tic u larly need (or want) to eval u ate
their own judge ments. How ever, they need to reach in terim con -
clu sions lead ing to a fi nal judge ment. They of ten need to in ter -
rupt a case for hours or days and then suc cinctly and quickly re -
mind them selves of the facts and their own in terim con clu sions.
Hence, the only ben e fit judges will reap from Split-Up, will be a
use ful tool for struc tur ing their de ci sions.

How di vor cees use Split-Up: di vor cees with lit tle knowl edge
of fam ily law have of ten been sur prised at pre dic tions pro vided
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by the sys tem. They tend to ex plore all war rants and back ings in
or der to un der stand the pre dic tion. Ul ti mately, it is not wise for
sys tems such as Split-Up to be uti lised by us ers with lit tle fam ily 
law knowl edge, since such us ers can not iden tify un usual (or
hard) cases. The dis tinc tion be tween easy and cases may be
jurisprudentially ques tion able, in that a case that seems per fectly 
com mon place to day may be sub se quently used to fun da men tally 
al ter a le gal prin ci ple (hence be com ing a land mark case). How -
ever, in prac tice, the Fam ily Court, on a daily ba sis, uses the dis -
tinc tion be tween com mon place and land mark cases, in or der to
de cide which cases are to be pub lished by Court re port ing ser -
vices.

Com par ing Split-Up out puts with five writ ten judge ments of
the Fam ily Court of Aus tra lia. These cases were heard in 1995
and 1996 (the cases used in both the Split-Up train ing and test
sets were de cided in the three years be tween 1992 and 1994).
This com par i son showed that Split-Up in fer ences were sim i lar to 
those de cided by a judge. Many fac tors were left im plicit in some
judge ments, which Split-Up cur rently makes ex plicit. Some de -
par tures dis played by Split-Up from con clu sions made in judge -
ments can readily be made by small sam ple size.

The ma jor ity of the eval u a tion stud ies of Split-Up fo cus upon
the sys tem’s qual ity. In eval u at ing knowl edge-based sys tems it
is com mon to dis tin guish be tween the qual ity and the use ful ness
of the sys tem. A sys tem’s qual ity con cerns such as pects as the
qual ity of the sys tem’s knowl edge base and rea son ing mech a -
nism and (in par tic u lar) the qual ity of the sys tem’s output when
ap plied to a prob lem. The sys tem’s use ful ness in stead con cerns
the ef fects of us ing the sys tem in prac tice. Apart from a few
interviews, no vig or ous field stud ies have been con ducted.
However, an ec dotal ex pe ri ence has led us to be lieve that
Split-Up is of as sis tance in ad vis ing me di a tors and di vor cees
about pos si ble ne go ti a tion stances in Fam ily Law dis putes
(Zeleznikow and Bellucci 2003), but pro vides lim ited sup port to
law yers and judges.
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Cur rent re search is fo cus ing on show ing that the sys tem is
use ful.

It is es sen tial to reg u larly up date the Split-Up train ing sets.
When new fac tors are in tro duced, we need to re de sign the Hi er -
ar chy of rel e vant fac tors for per cent age split de ter mi na tion de -
scribed in Fig ure 5 (see this Fig ure on pages 126-127).

5.  Main tai ning and Upda ting the Split-Up System

Cur rently, fol low ing the ad vice of do main ex perts, the Split-
Up sys tem uses ninety-four dif fer ent at trib utes. The Split-Up ar -
chi tec ture pro vides no mech a nism for de ter min ing whether the
fac tors are rel e vant in em pir i cal terms. It is pos si ble that many of 
the fac tors de clared rel e vant by our ex perts do not, in practice,
con trib ute to a pre dic tion. Thus, a fam ily law pre dic tion could
pos si bly be made with only a sub set of the fac tors re garded as
rel e vant by ex perts.

We have ap plied fea ture se lec tion tech niques us ing ge netic
search to the data used to de ter mine percentage split in the
Split-Up sys tem (Skabar et al 1997). We have used ge netic al go -
rithms to de ter mine which at trib utes are es sen tial to model when
dis trib ut ing mar i tal prop erty. Our re search shows a more ac cu -
rate pre dic tion can be made when us ing six teen of the
ninety-four vari ables. An in ter pre ta tion of this re sult is that Fam -
ily Court judges when dis trib ut ing prop erty rarely use the other
sev enty-eight at trib utes.

A ma jor prob lem with the use of rule-based le gal de ci sion
sup port sys tems is the is sue of main tain ing and up dat ing the
knowl edge base. Changes in norms through the in tro duc tion of
new leg is la tion or de ci sions in land mark cases, can lead to a to -
tal re-writ ing of the rule base.
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Fi gu re 5
Hie rarchy of re le vant fac tors for per cen ta ge split de ter mi na tion
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When us ing cases to build le gal de ci sion sup port sys tems, if
we use land mark cases then we need to give the new land mark
cases weights. These weights will de pend on the level of the
court and how re cent de ci sion was made. The es ti ma tion of such 
weights can cause ma jor prob lems. On the other hand, all com -
mon place cases carry an equal weight. It is the num ber of new
cases that make a given ar gu ment, which proves sig nif i cant.

So for the top-level Toulmin Ar gu ment (part A in fig ure 4) in
the Split-Up hi er ar chy, land mark cases tell us that in de ter min -
ing the per cent age of prop erty awarded to the hus band, con tri bu -
tions must be taken into ac count as well as the level of wealth of
the mar riage. Leg is la tion (Sec tion 79 [4]) tells us that needs
must be taken into ac count. But only the use of KDD from com -
mon place cases pro vides a guide as to how judges bal ance
needs, con tri bu tions and the level of wealth of the mar riage
when de ter min ing an eq ui ta ble dis tri bu tion of the com mon pool.

Cur rently, the Split-Up tree of ar gu ments is be ing mod i fied in
con junc tion with do main ex perts from Vic to ria Le gal Aid to ac -
com mo date re cent changes in leg is la tion and prac tice in par tic u lar

A) The re cent ten dency by Fam ily Court judges to view do -
mes tic vi o lence as a neg a tive fi nan cial con tri bu tion to a
mar riage.

B) The re-in tro duc tion of spousal main te nance as a ben e fit to
one of the part ners. Un der the clean-break phi los o phy,
Fam ily Court judges were re luc tant to award spousal
main te nance, since it would mean one part ner would con -
tinue to be fi nan cially de pend ant on his/her ex-part ner.
How ever the in creas ing num ber of short, as set-poor, in -
come-rich mar riages has led to a re-con sid er ation of the is -
sue of spousal main te nance.

C) The need to con sider su per an nu a tion and pen sions sep a -
rately from other mar i tal prop erty.
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6.  Split-Up as a Ne go tia tion Sup port System

(Ross 1980) states “The prin ci pal in sti tu tion of the law is not
trial; it is set tle ment out of court”. Nev er the less, ju di cial de ci -
sion-mak ing has a ma jor in flu ence on the out come of ne go ti ated
set tle ments, be cause ju di cial de ci sions serve as the very ba sis
from which ne go ti a tions com mence (Wil liams 1983).

Lit i ga tion can be dam ag ing to both par ties in a dis pute. It is a
zero-sum game; in that what one party wins the other loses.10

Me di a tion can strive to re duce hos til ity be tween the par ties, to
fash ion an agree ment about tasks each party is will ing to as sume 
and to reach agree ment on meth ods for en sur ing cer tain tasks
have been car ried out. It can lead to a win-win re sult.11

The Har vard Ne go ti a tion Project (Fisher and Ury 1991) in tro -
duced the con cept of prin ci pled ne go ti a tion, which ad vo cates
sep a rat ing the prob lem from the peo ple. Fun da men tal to the con -
cept of prin ci pled ne go ti a tion is the no tion of Know your best al -
ter na tive to a ne go ti ated agree ment (BATNA) the rea son you ne -
go ti ate with some one is to pro duce better re sults than would
oth er wise oc cur. If you are un aware of what re sults you could
ob tain if the ne go ti a tions are un suc cess ful, you run the risk of:
(1) En ter ing into an agree ment that you would be better off re -
ject ing; OR (2) Re ject ing an agree ment you would be better off
en ter ing into.

Whilst Split-Up is not a ne go ti a tion sup port sys tem, it can be
used to de ter mine one’s BATNA for a ne go ti a tion and hence pro -
vides an im por tant start ing point for ne go ti a tions. Split-Up first
shows both lit i gants what they would be ex pected to be awarded
by a court if their rel a tive claims were ac cepted. It gives them rel -
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10 It is ac tu ally worse than a zero-sum game and in deed can of ten lead to a
lose-lose re sult. This is be cause of the large le gal fees aris ing from lit i ga tion.

11 For ex am ple if both par ties value the list of items in dis pute, it is not un -
com mon (as long as they do not value the items in an iden ti cal man ner) for
each party to re ceive 70% of their re quested points.
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e vant ad vice as to what would hap pen if some or all of their
claims were re jected. Us ers are then able to have di a logues with
the sys tem to ex plore hy po thet i cal sit u a tions to es tab lish clear
ideas about the strengths and weak nesses of their claims.

Sup pose the dis pu tants’ goals are en tered into the sys tem to
de ter mine the as set dis tri bu tions for both parties. For the ex am -
ple taken from (Bellucci and Zeleznikow 2001), the Split-Up
sys tem pro vided the fol low ing an swers as to the per cent ages of
the mar i tal as sets re ceived by each party:

                                                                         W’s%               H’s %

Given one ac cepts W’s be liefs 65 35

Given one ac cepts H’s be liefs 42 58

Given one ac cepts H’s be liefs but 60 40

gives W cus tody of the chil dren

Clearly cus tody of the chil dren is very sig nif i cant in de ter min -
ing the hus band’s prop erty dis tri bu tion. If he were un likely to
win cus tody of the chil dren, the hus band would be well ad vised
to ac cept 40% of the com mon pool (oth er wise he would also risk 
pay ing large le gal fees and hav ing on-go ing con flict).

We are cur rently in ves ti gat ing de vel op ing Split-Up in an
On-Line Dis pute Res o lu tion En vi ron ment.

IV. GETAID

Much of our re search has been de vel oped with Vic to ria Le gal
Aid (VLA). VLA based in Vic to ria, Aus tra lia is a gov ern ment-
funded pro vider of le gal ser vices for dis ad van taged cli ents
(www.legalaid.vic.gov.au). Its goals in clude pro vid ing le gal aid in 
the most ef fec tive, eco nomic and ef fi cient man ner and pur su ing
in no va tive means of pro vid ing le gal ser vices in the com mu nity.12
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12 As set out in the Le gal Aid Act 1978.
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VLA fo cuses much of its at ten tion upon crim i nal and fam ily
law. VLA han dles 80% of all Vic to rian de fended crim i nal cases. 
This is a great bur den on its re sources, since Vic to rian courts re -
quire that de fen dants, who face the pos si bil ity of in car cer a tion
and do not have the fi nan cial re sources to hire le gal coun sel, re -
ceive le gal rep re sen ta tion. In deed, the Vic to rian Su preme Court
has in def i nitely post poned tri als in which a de fen dant has not
been rep re sented.13

VLA also han dles many Fam ily Law dis putes. As is the case for
crim i nal mat ters, ap pli cants for le gal aid must meet cer tain fi nan cial 
guide lines. In ad di tion, they need to be plead ing a case that has a
rea son able chance of suc cess14. It is not un com mon for the wife,
hus band and chil dren in a Fam ily Law dis pute to be sup ported by
VLA. One party will re ceive le gal sup port from VLA; the oth ers
will have pri vate law yers who are paid by VLA. Many pro spec -
tive VLA fam ily law cli ents ex ceed the fi nan cial guide lines re -
quired for VLA as sis tance. Since they can not af ford pri vate coun -
sel, they of ten rep re sent them selves: a very un de sir able sit u a tion.

When an ap pli cant ap proaches VLA, his/her ap pli ca tion is as -
sessed to de ter mine whether he/she should re ceive le gal aid.
This task chews up 60% of VLA’s op er at ing bud get, yet pro -
vides no ser vices to its cli ents. Af ter pass ing a fi nan cial test, ap -
pli cants for le gal aid must pass a merit test. The merit test in -
volves a pre dic tion about the likely out come of the case if it
were to be de cided by a Court. VLA grants of fi cers, who have
ex ten sive ex pe ri ence in the prac tices of Vic to rian Courts, as sess
the merit test. This as sess ment in volves the in te gra tion of pro ce -
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13 In Gra ham vs. Vic to ria Le gal Aid (2001) VSC 90 (3 April 2001) Su preme 
Court of Vic to ria, Crim i nal Di vi sion No. 1496 of 2000, Teague J. made an or der 
that VLA pro vide le gal as sis tance to Mr. Gra ham who was held in cus tody on a
charge of mur der. In DPP (Cth) vs. His Hon our Judge Wodak & Ors (1998)
VSC 15 (13 Au gust 1998) con sid ered the case of Mr. Philip Chee Ming Ng. Mr.
Ng was ar rested in Mel bourne and charged with a num ber of drug of fences pur -
su ant to both Com mon wealth and State Reg u la tions re lat ing to the im por ta tion
of her oin into Aus tra lia. They de cided Mr. Ng should re ceive Le gal Aid.

14 Some thing which requires le gal ex per tise to as cer tain.

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2005. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/SKvBSq



dural knowl edge found in reg u la tory guide lines with ex pert law -
yer knowl edge that in volves a con sid er able de gree of dis cre tion.

Fig ure 6 de picts a de ci sion tree that rep re sents rea son ing used 
by VLA law yers, to de ter mine whether an ap pli cant for le gal
aid, who is sched uled to ap pear in a mi nor (Mag is trates) court,
has met stat u tory guide lines.

Fi gu re 6
STN for eli gi bi lity for le gal aid
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Since ex perts could not readily rep re sent knowl edge about an
ap pli cant’s pros pects for ac quit tal as a de ci sion tree, we de cided
to model the pro cess as a tree of Toulmin ar gu ments. The first of 
these is il lus trated in Fig ure 7. In this fig ure only claim vari -
ables/val ues and data vari able/val ues are in cluded. Dur ing
knowl edge ac qui si tion, the ex pert is prompted to ar tic u late fac -
tors (data items) that may be rel e vant in de ter min ing a pros pect
for an ac quit tal claim, with out any con sid er ation about how
the fac tors may com bine to ac tu ally in fer a claim value. For ev -
ery fac tor pre sented, a rea son for the item’s rel e vance must be
given. The next step in the knowl edge ac qui si tion ex er cise us ing 
the ge neric ar gu ment is to ex pand each data item. For ex am -
ple, the ex pert is asked to de scribe rel e vant fac tors for de ter min -
ing the strength of the crown case.

Fi gu re 7
Argu ment tree for ac quit tal pros pects

SPLIT-UP: A WEB-BASED LEGAL DECISION SUPPORT SYSTEM 133

Esta obra forma parte del acervo de la Biblioteca Jurídica Virtual del Instituto de Investigaciones Jurídicas de la UNAM 
www.juridicas.unam.mx                https://biblio.juridicas.unam.mx/bjv 

DR © 2005. Universidad Nacional Autónoma de México - Instituto de Investigaciones Jurídicas

Libro completo en: https://goo.gl/SKvBSq



Once the tree is de vel oped as far back as the ex pert re gards ap -
pro pri ate for the task at hand, at ten tion is then fo cussed on iden ti -
fy ing one or more in fer ence mech a nisms that may be used to in fer 
a claim value from data item val ues. It was dif fi cult for the prin ci -
pal do main ex pert to ar tic u late the ul ti mate ar gu ment (the ar gu -
ment on the ex treme right of Fig ure 7). She could not ex press her
heu ris tic as rules be cause the way in which the fac tors com bine is
rarely made ex plicit. Her ex per tise was pri mar ily a re sult of the
ex pe ri ence she had gained in the do main. Al though it is fea si ble
to at tempt to de rive heuristics, the ap proach we used was to pres -
ent a panel of ex perts with an ex haus tive list of all com bi na tions
of data items as hy po thet i cal cases and prompt the panel for a de -
ci sion on ac quit tal pros pects. Six ex perts and the knowl edge
engineer were able to re cord their de ci sion in all of the ex haus -
tive hy po thet i cal cases (for that ar gu ment) in ap prox i mately 40
min utes. The de ci sions from each rater were merged to form a
dataset of 600 re cords that were used to train neu ral net works.

The in fer ence mech a nism in JustReason con sists of two com -
po nents: a lookup ta ble for ex cep tions and a weighted sum for -
mula. Once the user has sup plied val ues for data items, the
JustReason in fer ence en gine at tempts to look up a claim value in 
the lookup ta ble of ex cep tions. This ta ble stores val ues that are
ex cep tions to the weighted sum for mula that are de tected dur ing
the eval u a tion phase of knowl edge based sys tem de vel op ment. If 
no en try is found in the lookup ta ble, the in fer ence en gine ap -
plies a weighted sum for mula ac cord ing to weights as so ci ated
with each data item. Us ing a lookup ta ble to store the map ping
be tween data val ues and claim val ues also en ables the use of
inference methods other than neural networks.

Neu ral net work in fer ences can be im ple mented by stor ing all
pos si ble data item in puts and cor re spond ing claim value out puts in
the lookup ta ble. A real time, web-based im ple men ta tion can not re -
build a neu ral net work for each in fer ence with out caus ing con sul ta -
tion de lays so stor ing all in puts/out puts as a lookup ta ble en ables
fast in fer ences even when the source was a neu ral net work.
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Fi gu re 8
WebS hell ba sed on Argu ment tree

Fi gu re 9
WebS hell ba sed on Argu ment tree
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A user con sults the GetAid sys tem via the web pages that are
gen er ated from the de ci sion tree de scribed above. Sup pose a
user fol lows the “Not-Sure” link on the web page de picted in
Fig ure 7. She is taken to a page that pres ents three user prompts
that de rive di rectly from the ar gu ment de picted in Fig ure 7;
strength of the crown case, cli ent’s in struc tion and like li hood
that crown ev i dence is ruled in ad mis si ble. This page is il lus -
trated in Fig ure 8. The user is pre sented with a con sis tent user
in ter face through out and is gen er ally un aware that some pages
are gen er ated from the ar gu ment tree and oth ers from the de ci -
sion tree.

The PHP pro gram that im ple ments the ar gu ment based in fer -
ences is some what more com plex than the STN but it is still a
small and rel a tively sim ple pro gram that ex e cutes on the server
side very quickly and is not mem ory in ten sive. The GetAid was
tested by VLA ex perts and de vel oped in con junc tion with
web-based lodge ment of ap pli ca tions for le gal aid (Hall et al
2002). Since the mid dle of 2003, Vic to rian so lic i tors have been
us ing the GetAid sys tem to as cer tain whether their clients are
eligible for legal aid.

V. CONCLUSION

De spite the fail ure of le gal pro fes sion als to em brace the use of 
in tel li gent le gal de ci sion sup port sys tems, we agree with
(Susskind 2000) that they will be reg u larly used within le gal
prac tice in the next do main. We be lieve such sys tems have an
im por tant role to play in im prov ing access to justice.

We have pro vided sup port ing ev i dence for these be liefs by
dis cuss ing in de tail, in tel li gent le gal de ci sion sup port sys tems
we have con structed. Split-Up uses knowl edge dis cov ery from
da ta base tech niques to ad vise upon the dis tri bu tion of mar i tal
prop erty fol low ing di vorce, whilst GetAid ad vises upon
eligibility for Legal Aid.
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Cur rent re search fo cuses upon:

a) Ac cess to jus tice,
b) Ar gu men ta tion,
c) Com pu ta tional mod els of dis cre tion,
d) Web-based de ci sion sup port sys tem,
e) Knowl edge dis cov ery from le gal da ta bases,
f) Ne go ti a tion Sup port and On Line Dis pute Res o lu tion.
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