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I. INTRODUCTION

In re cent years the no tion of ontologies has be come in creas ingly
im por tant in the de sign and de vel op ment of knowl edge based
and ex pert sys tems. This is cer tainly true of sys tems tar geted at
the le gal do main, and a num ber of ontologies spe cif i cally for the
le gal do main have been de vel oped. In this pa per I will give an
over view of ontologies and how they have been used in AI and
Law.

I shall be gin with a dis cus sion of ontologies in gen eral: what
they are and why they are con sid ered de sir able. Next I shall dis -
cuss the var i ous types of on tol ogy. I shall then look at ontologies 
spe cific to AI and Law, both some of the early de vel op ments
and some cur rent ap proaches. I shall con clude with a dis cus sion
of some is sues for ontologies and AI and Law.

II. ONTOLOGIES

The stan dard def i ni tion of “on tol ogy” as used in Com puter
Sci ence is that taken from Gruber (1993) “an ex plicit spec i fi ca -
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tion of the con cep tuali sation of the do main”. There are sev eral
key points here:

— The on tol ogy makes things ex plicit: with out an on tol ogy
many de sign as sump tions may be im plicit in the ex e cut -
able rep re sen ta tion.

— The on tol ogy is sup posed to for mal: the no tions it cap tures 
are thus pre cise and un am big u ous.

— The on tol ogy con cerns some spe cific do main. This is per -
haps de bat able in that some ontologies at tempt to rep re -
sent com mon sense knowl edge. The usual case, how ever,
is that the on tol ogy, like the sys tem it sup ports, is di rected
to wards a do main of application.

— The on tol ogy rep re sents a con cep tuali sation. Dif fer ent
peo ple will con cep tual ise a do main dif fer ently ac cord ing
to ex pe ri ence, tem per a ment and their tasks in the do main.
We should there fore not ex pect that there is a sin gle on tol -
ogy ap pli ca ble to a do main: the point of the on tol ogy is of -
ten to make dif fer ences in conceptualisations visible.

— Re lated to this last point is that the on tol ogy is very of ten
di rected to wards some par tic u lar task in the domain.

From this gen eral no tion of an on tol ogy we may ask what
spe cif i cally we can ex pect as the com po nents of an on tol ogy.
Ontologies typ i cally con tain rep re sen ta tions and de scrip tions of:

— the types of ob jects found in the do main;
— the at trib utes which these ob jects may have;
— the re la tion ships which these ob jects may en ter into;
— val ues that the at trib utes may have for par tic u lar types;
— ax i oms con strain ing the above.

Not all ontologies will con tain all of the above: all will rep re -
sent the ob jects of the do main, but some ontologies will be more
de tailed than oth ers.
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There are a num ber of for mal def i ni tions of ontologies. One
ex am ple, taken from Bench-Ca pon et al (2003) is:

De fi ni tion 1:

— As sum ing a set of data types D
— An on tol ogy sig na ture is a pair <C, A>
§ Where C is a par tial or der of classes (class hi er ar chy)
§ A is a fam ily of sets Ac,e of at trib ute sym bols where e is

the type of the value of at trib ute a in c (e Î C È D)
— An on tol ogy con sists of a sig na ture and a set of ax i oms

which con strain the val ues of at trib utes.

For an ex am ple of a con crete on tol ogy, con sider the on tol ogy
for a mo tor car do main, shown in Fig ure 1, also taken from
Bench-Ca pon et al (2003). Data types are in ital ics.

Fi gu re 1: Exam ple Onto logy

Model:
Name: String
Type: {es tate, sa loon}
Hatch back: {y ,n, n/a}
Pic ture: Gif
Rear-space: Metres2
Man u fac turer: Mo tor-maker
Price: Pounds

Car:
Col our: {white,red,blue}

Mo tor-Maker:
Name: {maker1, maker2}
Dealer: Dealer

Dealer:
Name: String
Ad dress: String

Ax iom: Hatch back(M) = n/a if type(M) = sa loon
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From this on tol ogy we can see, for ex am ple, that col our is a
prop erty of in di vid ual cars rather than mod els, and that only
three colours are re cog nised. In a dif fer ent con cep tuali sation,
where the fo cus was on col our, we might find a lon ger list of
pre cise shades, such as pil lar box red and ocean blue. The key
pur pose of the on tol ogy is to pro vide a vo cab u lary with which to 
model the in for ma tion and knowl edge to be put in the sys tem,
and to frame the in put to and out put from the sys tem. The on tol -
ogy de ter mines what can and what can not be said in an ap pli ca -
tion: thus from the above ex am ple we can ask about the ad dress
of a dealer for a par tic u lar model, but we can not ask any thing
about the speed of a car. The role it plays for a knowl edge base
is akin to that played by the con cep tual schema of a da ta base.

III. USES OF ONTOLOGIES

A num ber of roles have been sug gested for ontologies. All of
these are de sir able, but dif fer ent ontologies will place dif fer ent
em pha ses on them, and this may well have im pli ca tions for the
de sign of the on tol ogy. In this sec tion I will re view the five main 
roles that have been iden ti fied as op por tu ni ties for on tol ogy sup -
port.

1. Know led ge Acqui si tion

Knowl edge ac qui si tion is both es sen tial to constructing a
knowl edge based sys tem —which is only as good as the knowl -
edge it con tains— and rather dif fi cult. The knowl edge ac qui si -
tion bot tle neck has long been re cog nised as a ma jor stum bling
block to the wide spread de ploy ment of knowl edge based sys -
tems. In or der to carry out the task it must be pos si ble to pro ceed 
in a sys tem atic way, and to put the knowl edge ac quired into a
co her ent struc ture.
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An on tol ogy —which can be con sid ered as the spec i fi ca tion
for a knowl edge base— pro vides a very help ful frame work to
drive the knowl edge ac qui si tion pro cess.

— It tells us pre cisely what it is we need to ac quire knowl -
edge about, and what knowl edge we need to ac quire about 
these things, and what in for ma tion we can af ford to ig nore.

— The struc ture of the on tol ogy pro vides a struc ture for the
ac qui si tion pro cess.

— The on tol ogy will iden tify gaps in the ac quired knowl edge 
that need to be com pleted, and help to de ter mine when the
ac qui si tion pro cess is complete.

— The on tol ogy can be used to de tect am bi gu ities and in con -
sis ten cies. This is par tic u larly use ful when we have mul ti -
ple ex perts who may have sub tly dif fer ence per spec tives
on the domain.

A lead ing ex am ple of an on tol ogy tar geted at knowl edge ac -
qui si tion, which has been suc cess fully used in a num ber of ap -
pli ca tions, is Protégé (e.g. Noy et al 2000).

2. Know led ge Sha ring

The sec ond mo ti va tion for ontologies is to pro vide the abil ity
to share knowl edge be tween ap pli ca tions. Since it is of ten the
case that sev eral ap pli ca tions will have knowl edge re quire ments
in com mon, and be cause knowl edge ac qui si tion is not easy, it
does seem at trac tive to have the abil ity to make use of knowl -
edge al ready rep re sented in an other ap pli ca tion. The dif fi culty,
how ever, is that there is no guar an tee that the knowl edge will
have been rep re sented in the same way: for ex am ple, one knowl -
edge base may have a three place re la tion par ent, and in di cate
fa ther and mother by the po si tion in the re la tion. An other knowl -
edge base may have two place par ent re la tions for each per son,
and dis tin guish fa thers from moth ers by us ing a pred i cate giv ing
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gen der. In or der to share knowl edge these mis matches must be
rec on ciled. This in turn re quires that we have the kind of de -
scrip tion of the vo cab u lar ies of the ap pli ca tions that an on tol ogy
pro vides. Thus ontologies are ex pected to pro vide the means to
har mo nise the rep re sen ta tions of the dif fer ent knowl edge bases.
The role of ontologies here is like that of an in te gra tion schema
in da ta base. A cur rent ex am ple of knowl edge shar ing is the se -
man tic web, which fo cuses a lot of cur rent think ing about
ontologies.

3. Know led ge Re-use

Prob lems quite sim i lar to those aris ing from knowl edge shar -
ing oc cur when we wish to re use knowl edge de vel oped for one
ap pli ca tion in an other. Here the prob lems can be sim pler, in that
we are not dy nam i cally ac cess ing knowl edge em bed ded in an -
other sys tem, but rather adapt ing an ex ist ing knowl edge base.
None the less we do re quire that the de sign as sump tions and the
in tended mean ing of the terms used in the knowl edge base are
ex plic itly avail able. Again we can find the doc u men ta tion we
need in an on tol ogy. An ex am ple of knowl edge re use if found in 
Visser (1995).

4. Ve ri fi ca tion and Va li da tion

Much ver i fi ca tion and val i da tion of knowl edge based sys tem
sim ply in volves in spec tion of the rules by ex perts, or else ex pert
opin ion on the out puts. Prin ci pled val i da tion and ver i fi ca tion re -
quires that we have some in de pend ent spec i fi ca tion against
which the sys tem can be val i dated. It has been ar gued that
ontologies can play this role by mak ing ob jec tive the aims of, and
the con straints on, the sys tem. A dis cus sion of the role of
ontologies in val i da tion and ver i fi ca tion can be found in Bench-
Ca pon and Jones (1999).
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5. Do main Theory De ve lop ment

Of ten knowl edge based sys tems are built not so much with
the aim of pro duc ing a sig nif i cant ap pli ca tion, but with gain ing
un der stand ing of the rea son ing pro cesses of some do main. It is
of ten, how ever, hard to com pre hend the sys tem from the im ple -
men ta tion it self. Equally it is of ten hard to make in tel li gent com -
par i sons of two im ple men ta tions of dif fer ent ap proaches. If,
how ever, we have a de scrip tion of such sys tems in terms of their 
ontologies, then un der stand ing and com par i son can be achieved
at the level of the conceptualisations: now the dif fer ences be -
tween the ap proaches are quite ex plicit, and this fa cil i tates an ex -
pla na tion of their strengths and weak nesses. In Case Based Rea -
son ing in Law for ex am ple, this level is use ful in com par ing, for
ex am ple the fac tors used in CATO (Aleven 1997) and the di -
men sions used in HYPO (Ashley 1990), or in com par ing CATO
with rule based re con struc tions such as Prakken and Sartor
(1998). Con struct ing an on tol ogy to ar tic u late the as sump tions
un der ly ing an im ple mented sys tem can thus give some in sight
into un der stand ing the do main in which it op er ates.

IV. TYPES OF ONTOLOGIES

Within the ba sic def i ni tion of an on tol ogy as given above
there is con sid er able scope for vari a tion. This is quite rea son -
able: given the po ten tial vari a tion in mo ti va tions as dis cussed in
the pre vi ous sec tion, it is un sur pris ing that dif fer ent styles of on -
tol ogy should de velop. In this sec tion I will dis cuss some of the
main vari ants.

1. Ligh tweight Onto lo gies

At its sim plest, an on tol ogy may con sist sim ply of a set of hi -
er ar chi cally or gan ised terms. Such an on tol ogy will re sem ble a
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the sau rus as used in in for ma tion re trieval sys tems for a con sid er -
able time. The pur pose of such an on tol ogy is mainly to as sist in
in for ma tion re trieval, the hi er ar chy per mit ting terms to be broad -
ened or nar rowed ac cord ing as to whether too few or too many
hits are ob tained from the orig i nal query. The best known and
most widely used such on tol ogy is Wordnet (Miller 1990).

2 .Upper or Top Onto lo gies

An up per or top on tol ogy at tempts to de scribe fun da men tal
cat e go ries ap pli ca ble to all do mains. It will thus act as the pin na -
cle of a hi er ar chy and is in tended to be elab o rated in or der to
make ex plicit the par tic u lar do main con cepts fall ing within these 
fun da men tal cat e go ries. Typ i cally an up per on tol ogy will start
with a cat e gory such as “thing” and then de scend through cat e -
go ries such as tan gi ble and in tan gi ble thing, but will stop short
of spe cific things such as cars and hope. Events, in di vid u als and
re la tions, and per haps con cepts re lat ing to time and ac tion are
also likely to be found in such an on tol ogy. The best known such 
on tol ogy is CYC (e.g. Guha et al 1990).

3. Co re or Do main Onto lo gies

A core, or do main, on tol ogy at tempts to ar tic u late the con -
cepts fun da men tal to some par tic u lar do main. Thus in law we
would ex pect such an on tol ogy to con tain things such as stat ute,
le gal per son and norm. There have been sev eral such ontologies
de vel oped in law: the func tional on tol ogy of Valente (1995) and
the frame based on tol ogy of van Kralingen (1995) are ex am ples.

4. Appli ca tion Onto lo gies

An ap pli ca tion on tol ogy con tains the very de tailed and spe -
cific con cepts re quired to per form a par tic u lar task on a par tic u -
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lar piece of law. Such an on tol ogy will con tain no tions such as
“pe riod of in ter rup tion of em ploy ment”, “em ployer”, “em -
ployee” and the like. In the le gal do main such ontologies are of -
ten termed stat ute spe cific ontologies since they rep re sent the
con cepts and terms used in a spe cific stat ute. Visser (1995) pro -
vides an ex am ple of such an on tol ogy de vel oped for the do main
of Dutch Un em ploy ment Ben e fit.

It is pos si ble to see an ap pli ca tion on tol ogy as the bot tom of a
hi er ar chy in which an up per on tol ogy is de vel oped into a do -
main on tol ogy which is fur ther de vel oped into the ap pli ca tion
on tol ogy. All such ontologies typ i cally con tain the de tail of at -
trib utes, val ues and ax i oms not found in light weight ontologies.
The cov er age of a light weight on tol ogy, how ever, typ i cally em -
braces all of these three lev els.

V. ONTOLOGIES IN AI AND LAW

In this sec tion I will fo cus spe cif i cally on ontologies de vel -
oped for use within AI and Law. I will be gin by dis cuss ing two
pre cur sors to ontologies, which share the mo ti va tions, but which 
pre-date the popu lar isa tion of the use of the word. I shall then
look at some early at tempts con sciously to pro duce an on tol ogy.
Fi nally I shall dis cuss some cur rent ex am ples of ontologies in AI 
and Law.

1. Pre cur sors

Per haps the first at tempt to pro vide an on tol ogy for AI and
Law was the Lan guage for Le gal Dis course (LLD) de vel oped by 
Thorne McCarty (1989). McCarty’s aim was to pro vide a lan -
guage which would mir ror the struc ture of le gal lan guage, and
hence be suit able for rep re sent ing le gal knowl edge. The lan -
guage in cluded, in ad di tion to atomic for mu lae, a num ber of rule 
con structs, horn clauses, horn clauses with em bed ded im pli ca -
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tions, horn clauses with em bed ded ne ga tions, de fault rules, pro -
to types and de for ma tions. Ad di tion ally, and cru cially for
McCarty’s programme, it ad dressed the prob lem of rep re sent ing
mo dal i ties, par tic u larly those re lat ing to time, events, ac tions,
and the deontic no tions of per mis sion and ob li ga tion. This lan -
guage thus has a lot of what would be ex pected in a top on tol -
ogy. With re gard to le gal con cepts McCarty ar gued that def i ni -
tions were not enough be cause le gal con cepts are in cur ably open 
tex tured, change over time, and are cre ated through a pro cess of
the ory con struc tion. He there fore con cep tual ises le gal con cepts
us ing a set of in vari ant nec es sary con di tions, a set of ex em plars
of the con cept and a set of meth ods to trans form be tween the ex -
em plars. For an in di ca tion of how LLD might be de vel oped into
a do main on tol ogy, one can con sider its use to rep re sent the con -
cept of own er ship in McCarty (2002).

An other early at tempt to sup ply a for mal ism to give an on to -
log i cal ba sis to le gal was Ron ald Stamper’s Norma, de scribed in
Stamper (1991). Stamper hoped that this for mal ism could be
used to model so cial sys tems, of which law he saw as one.
Norma has three im por tant on to log i cal con cepts:

— agents: which mod ify and reg u late the world through ac -
tions for which they are re spon si ble;

— be hav ioural invariants: which are as so ci ated with and
char ac ter ise agents; and

— reali sa tions: which are sit u a tions brought about through
the per for mance of ac tions.

De spite the so phis ti ca tion of this ap proach it was not widely
used in AI and Law.

2. Early Onto lo gies in AI and Law

By the mid dle of the nine ties, ex plicit ontologies for the le -
gal do main were be ing con structed. I will men tion two here:
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the Func tional On tol ogy of law pro duced by An dre Valente at the 
Uni ver sity of Am ster dam (Velente 1995) and the Frame Based
On tol ogy of Rob ert van Kralingen and Pepijn Visser at the Uni -
ver sity of Leiden (vam Kralingen 1995, Visser 1995).

In Valente’s on tol ogy law is con ceived as an in stru ment to
change or mod ify be hav iour to real ise so cial goals. He dis tin -
guishes six cat e go ries of le gal knowl edge:

— nor ma tive knowl edge which at trib utes nor ma tive sta tus to
sit u a tions;

— world knowl edge which de scribes the world that is be ing
reg u lated;

— re spon si bil ity knowl edge which as cribes re spon si bil ity for
the vi o la tion of norms;

— re ac tive knowl edge which de scribes sanc tions for the vi o -
la tion of norms;

— meta-le gal knowl edge which is used to re solve con flicts;
— cre ative knowl edge which states how le gal knowl edge is

cre ated

These cat e go ries are in tended to pro vide a top on tol ogy with
which to clas sify the var i ous el e ments that are re quired to make
up a func tion ing le gal sys tem. In most ap pli ca tions it is the tran -
si tion be tween nor ma tive and world knowl edge that at tracts
most at ten tion: Valente was in sis tent that the other kinds of
knowl edge should not be ne glected.

The frame based on tol ogy de vel oped at Leiden brought to -
gether the work of two re search ers: van Kralingen de vel oped a
ge neric on tol ogy and Visser used this to de velop a stat ute spe -
cific on tol ogy de scrib ing Dutch Un em ploy ment Ben e fit Law.
The ge neric on tol ogy dis tin guished three kinds of en tity: norms,
ac tions and con cepts. For each of these it iden ti fied the at trib utes 
as so ci ated with the en tity, and was thus able to serve as a tem -
plate for knowl edge ac qui si tion, in tended to be ap pli ca ble to any 
le gal ap pli ca tion do main. The stat ute spe cific on tol ogy would
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then de scribe the par tic u lar norms as so ci ated with a stat ute, the
ac tions which they reg u lated and the con cepts in volved in
these ac tions and norms. Es sen tially this spec i fied the vo cab u -
lary with which any par tic u lar ap pli ca tion based on this stat ute
could be rep re sented. In Visser (1995) two ap pli ca tions are pro -
duced: de ter mi na tion of ben e fit and plan ning. The gen eral sys -
tem de vel op ment meth od ol ogy based on this on tol ogy is de -
scribed in van Kralingen at al (1999).

3. Cu rrent Onto lo gies in Law

Since the early work on ontologies in AI and Law, ontologies
have in creas ingly formed part of sys tems de vel op ment. In this
sec tion I will briefly men tion four cur rent ex am ples to give a fla -
vour of this work.

The Norme in Rete pro ject (Bolioli et al 2002) is done for the
Ital ian Re search Coun cil and the Ital ian Min is try of Jus tice. It is
an ex am ple of a light weight on tol ogy which aims to de fine and
pro mote a con trolled lan guage for leg is la tion. It is in tended to
sup port draft ing and ver sion con trol of leg is la tion, and by pro -
vid ing a stan dard for ter mi nol ogy should pro mote more ef fec tive 
in for ma tion re trieval.

The E-Court on tol ogy (Breuker et al 2002), de vel oped at the
Uni ver sity of Am ster dam sup plies an up per on tol ogy tar geted at
Dutch Crim i nal Law. This de tailed on tol ogy is es pe cially de -
signed to sup port the knowl edge man age ment of doc u ments
used in Dutch courts.

Per haps the most com plete and am bi tious ex am ple of the use
of ontologies in the de vel op ment of le gal in for ma tion sys tems is
the E-POWER pro ject (e.g. van Engers et al 2001). This pro ject,
un der taken for the Dutch In come Tax or gani sa tion, sup ports all
stages of leg is la tive ac tiv ity from draft ing, through pro mul ga tion 
to ex e cut able sys tems to ap ply the leg is la tion, us ing a con nected
set of on to log i cal mod els. The abil ity to de tect anom a lies and in -
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con sis ten cies dur ing draft ing is es pe cially in ter est ing. This is an
ex cit ing pro ject of enor mous po ten tial.

Fi nally, as an ex am ple of an ap pli ca tion spe cific on tol ogy we
can con sider iPROnto (Delgado et al 2003). This on tol ogy is in -
tended to sup port soft ware agents in the man age ment of dig i tal
rights. In is based on SUMO, from the IEEE Up per on tol ogy ini -
tia tive, and draws its spe cific on tol ogy from the World In tel lec -
tual Prop erty Or gani sa tion frame work for In tel lec tual Prop erty
Rights.

VI. DISCUSSION

In this sec tion I will make some re marks on three top ics.
Firstly I will point to a shift in mo ti va tion that can be ob served
in the use of ontologies in re cent years. I shall then dis cuss a
cen tral ques tion in ontologies, how task neu tral can an on tol ogy
be? Fi nally I shall con clude the pa per with a few re marks on
suc cess ful use of ontologies.

1. Mo ti va tion for Onto lo gies

The orig i nal mo ti va tion for ontologies was in con nec tion with 
the de vel op ment of knowl edge based sys tems. The fo cus was
thus on knowl edge ac qui si tion, and knowl edge re-use.
Ontologies pro duced here were typ i cally up per ontologies, sub -
se quently de vel oped into ap pli ca tion spe cific ontologies. The
work of van Kralingen et al (1999) is rep re sen ta tive of this ap -
proach. Cur rently, how ever, the avail abil ity of vast quan ti ties of
in for ma tion through world wide web has switched the em pha sis
to knowl edge shar ing, and in par tic u lar sup port for the vi sion of
the of the Se man tic Web. In this con text light weight ontologies
can be use ful, al though full scale ontologies will still be re quired 
if this vi sion is to be fully real ised.
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2. Do Onto lo gies De pend on Task?

This is an im por tant ques tion: the as pi ra tion is to pro vide an
on tol ogy that will con cep tual ise a do main, and be ap pli ca ble and 
use ful in a range of ap pli ca tions within that do main. The prob -
lem, how ever, is that there is rarely a sin gle con cep tuali sation of
a do main, and the way in which a given per son conceptualises the 
do main will de pend on how that per son came to un der stand
the do main, and this is of ten a mat ter of par tic u lar ex pe ri ences
through the per for mance of par tic u lar tasks in the do main.

For ex am ple sup pose we were try ing to build two le gal ap -
pli ca tions: one to deal with im mi gra tion reg u la tion and one to
deal with the reg u la tion of cur rency move ments. Sup pose we
take as out in tended start ing point the task neu tral on tol ogy of
Wordnet. A frag ment of its hi er ar chy de scrib ing coun tries is
shown in Fig ure 2.

Fi gu re 2: Onto logy from Word net
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Al ready we can see that there are some par tic u lar choices
made here:

— “United King dom” is in cluded as a hyponym of “king -
dom”, while its con stit u ent parts (Eng land, Scot land,
Wales and North ern Ire land) are in cluded as hyponyms of
Eu ro pean coun try. Thus UK is not a sib ling of It aly,
France and the other coun tries, which we prob a bly need
for our pur poses, since it is the UK which con trols im mi -
gra tion and cur rency, rather than its mem ber coun tries.

— Is the di vi sion by con ti nent ap pro pri ate? Those of us who
reg u larly travel in Eu rope know that the broad di vi sion ap -
plied at im mi gra tion points is be tween Eu ro pean Un ion
and non-Eu ro pean Un ion coun tries. (In pass ing, Eu ro pean
Un ion does not ap pear in Wordnet, al though some older
terms such as “Eu ro pean Eco nomic Com mu nity” and
“Com mon Mar ket” are given as syn onyms and with out
hyponyms). On en ter ing the US, on the other hand, the di -
vi sion is into the US and rest of the world.

— The di vi sions of Eu ro pean coun try are also in ter est ing, but 
un help ful. We find the fol low ing hyponyms: Scan di na vian 
coun try, Bal kan Coun try, and then in di vid ual Eu ro pean
coun tries. Un for tu nately this means that EU coun tries such 
as Swe den and France are not sib lings, and non EU coun -
tries such as France and Swit zer land are. Worse, no lon ger 
ex ist ing coun tries ap pear at this level: Flan ders ap pears
(de scribed as “a me di eval coun try in north ern Eu rope”) as
a sib ling of Bel gium and the Neth er lands. East Ger many
still ap pears as a re pub lic in north cen tral Eu rope. Other
past coun tries such as Bur gundy do not ap pear at all.
Some times for mer names for coun tries are treated as syn -
onyms (Ghana and Gold Coast), but some times as
hyponyms (China, Cathay). One slang term for a coun try
ap pears (“Blighty” as a hyponym of “Eng land”), whereas
oth ers do not (no “Em er ald Isle” for “Ire land”). Fic tional
coun tries such as Ruritania (rightly?) do not ap pear.
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An on tol ogy for im mi gra tion would need to take ac count of
trea ties. The EU has dif fer en tial rules for non-EU coun tries, and
some coun tries have fur ther agree ments. Sup pose one such
agree ment was the “Schvenigen” Treaty with the Neth er lands,
Bel gium and Swe den as sig na to ries. An on tol ogy form im mi gra -
tion would look as in Fig ure 3.

Fi gu re 3: Onto logy for Immi gra tion

There are a num ber of dif fer ences here. Con cepts not in cluded 
in Wordnet are re quired; con cepts, such as the com po nent coun -
tries of the UK are not re quired; and the se man tic dis tance be -
tween coun tries changes: for ex am ple, Nor way is a sib ling of Is -
rael in Fig ure 2, and its great-nephew in Fig ure 1.

Sim i larly an on tol ogy for cur rency reg u la tion would need to
know about dif fer ent cur rency ar eas. (Sup pos ing, for the sake of
the ex am ple Swe den is a ster ling coun try and Nor way is a Euro
coun try).
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Fi gu re 4: Onto logy for Cu rrency Con trol

Once more we have dif fer ent con cepts, and once more the se -
man tic dis tance changes: Is rael is now the cousin of Nor way.

These ex am ples serve, I be lieve, to show the great dif fi culty
in com ing up with a sen si ble on tol ogy with ref er ence to some
spe cific task. In gen eral, multi-task ontologies such as Wordnet
tend to be rather shal low with high fan out, whereas for build ing
par tic u lar ap pli ca tions, more depth with low fan out tends to be
more use ful. Sec ond, the task de ter mines the at trib utes in which
we are in ter ested: if we at tempt to an tic i pate a range of ap pli ca -
tions we will in tro duce re dun dancy, and al most cer tainly fail to
fore see some needs. I would ar gue that Wordnet may well be
use ful for in for ma tion re trieval, but can not be seen as the task
neu tral ba sis for a range of in for ma tion sys tems.

3. Suc ces ses

I will con clude on a pos i tive note by point ing to some suc -
cesses of ontologies. First I would claim that they have proved
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their worth, par tic u larly in in for ma tion re trieval ap pli ca tions, but 
also in sys tem de vel op ment: the E-POWER pro ject re ferred to
above is a sig nif i cant achieve ment. Sec ond I would claim that
some thing like an on tol ogy is now seen as an es sen tial com po -
nent of any prin ci pled sys tem de vel op ment: one would no more
build a knowl edge based sys tem with out one, than one would
de velop a da ta base with out a data dic tio nary.

Fi nally ontologies are cen tral to the vi sion of the se man tic
web. This hold out very ex cit ing pros pects and would be im pos -
si ble with out ontologies. The fu ture will let us see whether it is
pos si ble with them.
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