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ABSTRACT

The proliferation of ontologies in the public domain and the
ease of accessing them offers new opportunities for knowl-
edge sharing and interoperability in an open, distributed en-
vironment, but it also poses interesting challenges for knowl-
edge and Web engineers alike. In this paper we discuss and
analyse those challenges with emphasis on the need to eval-
uate publicly available ontologies prior to use. We elaborate
on a number of issues ranging from technological concerns
to strategic and political issues. We drawn our experiences
from the field of ontology mapping on the Semantic Web, a
necessity that enables many of Semantic Web’s proclaimed
features.

Categories and Subject Descriptors

1.2.4 [Artificial Intelligence]: Knowledge Representation
Formalisms and Methods—Semantic Networks; D.5.3 |

]: Information Interfaces and PresentationGroup and Orga-
nization Interfaces[Web-based Interaction]; K.8.1 [Personal
Computing]: Application Packages— Freeware/Shareware

Keywords

ontology, ontology evaluation

General Terms

ontology certification, emergent semantics, ontology man-
agement

1. INTRODUCTION

Before ontologies became popular, knowledge engineers
hardly ever had to work with more than one ontology at a
time. Even in cases where multiple ontologies were used (see
for example, [5]), these were mostly controlled experiments
[27] in moderated environments [9]. Nowadays however, the
practice is somewhat different. Modern trends in knowledge
management dictate that we should expect to work more
and more within distributed and open-ended environments
like the Web, and its ambitious extension, the Semantic Web
(hereafter, SW). That fact alone, has had a significant im-
pact on ontology engineering; the most prominent changes
we observe are: (a) sourcing ontologies, which is far easier

today than it was in the recent past, (b) the need to use more
than one ontology as a result of aiming to achieve knowledge
sharing in a distributed environment, like the SW, (c) knowl-
edge engineering practice is difficult to enforce when dealing
with outsourced ontologies, (d)the sociopolitical context of
an open-ended distributed environment needs to be taken
into account when using ontologies.

These phenomena are intimately connected with knowl-
edge representation (hereafter, KR) and have an impact on
KR practice. But, we are not interested to analyse them
in depth as they are too broad, KR specific, and peripheral
to our discussion. Rather, we would like to elaborate on a
practical, engineering issue that affects the use of ontologies
in pragmatic cases on the SW: evaluation. For the sake of
narrowing down the argument we distinguish between two
phases of evaluation: during design and development and
prior to use. We will not discuss the former phase as it
is an ontology development issue. The literature provides
us with methodologies (see, for example, the early work in
[10]) and experience reports on how ontology engineers deal
with evaluation issues prior to releasing ontologies. Recent
reports from large scale research projects also distinguish be-
tween different phases of evaluation (see, for example, [14]).
The phase that we are interested in, is the one we believe
poses subtle challenges: evaluation of ontologies before use
in an application on the SW. One important point of clar-
ification here is that we are referring to ontologies that we
have not authored but merely outsourced from the public
domain, and that these could well have been evaluated be-
fore made public. But, we still face the dilemma of whether
to further evaluate them or blindly trust them and put to
use straightaway. This is the dilemma we analyse in this
paper.

We first discuss the trigger that brought to bare these
challenges: how ontologies became so easy to access and re-
trieve from the public domain and why it matters for engi-
neers (section 2). We then focus on more technical and spe-
cific issues and we discuss our experiences with evaluation
issues drawn from SW application cases we were involved
(section 3), before presenting a specific case on ontology
mapping with regard to two large scale medical ontologies
3.1. In section 4 we elaborate on various ways of alleviating
the problem and we conclude the paper in section 5 with a
draft roadmap for further work in this area.
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2. ON PUBLICLY AVAILABLE ONTOLO-
GIES

Historically speaking, ontologies - in their modern com-
puter science reincarnation - emerged in the Artificial In-
telligence (hereafter, AI) community as a means to share
knowledge between knowledge bases. In those days, ontolo-
gies were hard to built, very specialised, formal in nature,
and even harder to find in the public domain. In the mid
nineties, communal input made frameworks like Ontolingua
([9]) popular and ontologies begun to appear in the public
domain. The emergence of the SW and the technologies that
underpin it (like, for example, the W3C’s OWL family® of
languages or the RDF format?), along with the portrayed
role of ontologies on the SW (see the visionary article in [4]),
triggered an unprecedent influx of ontologies to the public
domain.

Nowadays, the Google culture for seeking information on
the Web has influenced other specific information seeking,
like for example, searching for ontologies on the Web with
tools like SWOOGLE?®. Furthermore, large scale European
and US projects and distinct research centres in this field
have begun publishing a plethora of ontologies on a variety of
domains. Popular ontology building tools (like Protege) and
their communities also make and share a lot of ontologies in
the public domain. In short, if one needs to find an ontology,
it won’t be a problem!

Despite the abundance of ontologies, however, we see this
phenomenon more skeptically when it comes to an engineer’s
point of view. There are certain assurances and features that
an engineer would like to see in a publicly available ontol-
ogy before putting it to use. As we said in the introduction,
we are focussing on a specific scenario where we outsource
an ontology from the public domain and we use (or more
technically speaking, re-use) it in an application. In such
a case, an engineer would like to know specific background
information about the ontology. This sort of information
could be found (semi-) automatically by using, for exam-
ple, a catalogue style characterisation of ontologies that was
originally proposed in [28] and further elaborated in [20] or
by calling upon advanced techniques, like ontology search
and ranking [1]. Assuming that this step is achievable, the
engineer would then like to have some sort of a formal, and
mechanised way of verifying the validity of the ontology.
That could range from the straightforward check of syn-
tactic soundness of an ontology (which is easily done with
popular syntax checkers, like OWL validators) to the much
harder conceptual correctness which involves thorny issues
of KR and domain coverage. While the former is at an ad-
vanced stage with a variety of tools available the latter is
still at an early stage of research [15]. If we further assume
that this step will also be achievable, then we would have
reach at a stage where the remaining bits of plugging-in the
outsourced ontology are algorithmic and mundane, given the
import facilities of most ontology editors and APIs.

The crux of the problem is that the script outlined above
is a hypothetical one. It is based on assumptions that are
hard to materialise on the SW, as we speak. For instance,
we do not have the experiences needed to develop and de-

"http://www.w3.0org/2004/OWL/
http://www.w3.org/RDF/
3http:/ /swoogle.umbc.edu/

ploy catalogue style characterisations of ontologies®. Even
worse, we do not have consensual views on what should go
in those catalogues and how ontologies should be classified.
Furthermore, the work on search and ranking is at an early
stage of research but it could prove to be a promising one.
The most difficult issue though, seems to be the verification
of conceptual correctness of an ontology. It is a problem
identified in the nineties (referred to as ”metaphysical con-
sistency” in [12]) and prevails in today’s engineering efforts
when we try to achieve interoperable systems. Ensuring
that an ontology covers the domain at question adequately
and the conceptualisation is a credible reflection of the real
world is a task that is difficult to automate, prone to con-
stant changes and should involve practitioners and domain
experts, not only engineers. Experience reports highlight
the necessity for such a collaboration of different stakehold-
ers, for example, in an interdisciplinary meeting on semantic
interoperability [18], it was argued that:

[...]domain ontologies need to be built and vet-
ted by domain experts and scientists, as those
built by computer scientists were usually rejected.

We will elaborate on the role of domain experts and com-
munity input in section 4. Regarding the verification of
the syntactic soundness of an ontology it seems that it is a
straightforward engineering task, given the plethora of val-
idators available.

How do all these issues affect us, the engineers, in prac-
tice? In the next section, we will try to answer this ques-
tion by instantiating some of these issues in the context of
building, (re-) using, and deploying ontologies in real world
scenarios on the SW.

3. OUR EXPERIENCES

Five years ago, the UK’s Engineering and Physical Sci-
ences Research Council (EPSRC) funded an Interdisciplinary
Research Collaboration (IRC) consortium comprising of five
leading British Universities to research Advanced Knowl-
edge Technologies (AKT)®. AKT’s original focus was on
how knowledge engineering and Al techniques can improve
Knowledge Management (KM) practices. Over the years, we
adopted our main focus to the SW. As part of our research
agenda, we designed, developed and deployed ontologies in
large contexts and in support of real world cases®. Our ex-
periences with evaluation issues developed around the CAS
(Computer science AKTive Space), a dedicated portal that
allows semantically enriched exploration of a domain [25],
the construction of a scalable RDF storage system, 3Store
[13], and ontology mapping technologies, like CMS (CROSI
Mapping System” - [16]) and IF-Map (Information Flow
based ontology mapping - [17]). In particular, when de-
veloping CAS we encountered the problem of verifying the
appropriateness of externally sourced ontologies. Similarly,
3Store development had to deal with the problem of referen-
tial integrity (or co-reference resolution as we call it) for ex-
ternal resources. In the ontology mapping domain, we faced
the problem of trusting the external ontologies and checking

4One could argue that Ontolingua was such a catalogue but
the ones we are envisaging need to be richer in content.
®More on www.aktors.org

5See, for example, http://www.aktors.org/technologies/
Thttp:/ /sourceforge.net/projects/ontologymapping



their validity in order to produce credible mappings. We
elaborate on each of these issues in subsections 3.1, 3.2 and
3.3, respectively.

3.1 Verify appropriateness

CAS application, an award-winning application for the
SW#, is using the AKTive portal and AKTive support on-
tologies®. We used external ontologies to enrich the ones we
had at our disposal in order to get a more accurate view of
the domain at question. As we wanted to experiment with
re-use of ontologies in a real world case, we opted for external
ontologies that we had no authority over. That introduced
us to the challenge of making sure that the ontology we
wanted to re-use is appropriate for the domain at question.
Even if CAS is concerned with the domain of computer sci-
ence in academia, a domain that we are familiar with, out-
sourcing ontologies that claim to model computer science
in academia was not easy. Subtle differences in representa-
tion of real world concepts and inaccuracies were difficult to
spot. Solutions to this problem ranged from semi-automatic
heuristics to ”clean” the imported ontologies to more mun-
dane tasks involving many manual checks by engineers [25].
In cases where we decided to re-use ontologies that we had
authority over, like the locally developed computer science
ontologies, we had to spend a lot of time debating represen-
tational issues and reconciling diverse real world conceptu-
alisations.

In the latter case, evaluation was performed at both phases
as introduced in section 1, that is, at design and develop-
ment time (since developers were easy to reach and part of
the team) and at deployment and re-use time (since we had
full control and authority of the SW application that was
using the ontologies). The situation was somewhat differ-
ent in the former case. It wasn’t easy to evaluate external
ontologies due to lack of editorial authority. Furthermore,
we could only test the ontology once we imported it in the
existing ones. Overall, we found that verifying the appro-
priateness of an ontology is not an easy to automate task
and requires plenty of time and technical compromises. Our
experiences shown that evaluating externally defined ontolo-
gies, specifically when verifying their appropriateness, is an
issue that should be considered prior to use them as au-
tomating the evaluation task looks highly unlikely with the
current state-of-the art.

3.2 Co-reference resolution

An issue closely related to the aforementioned, was that
of using external data. In the 3Store scenario, we had to
deal with millions of externally sourced RDF triples. These
were instances deemed necessary to operationalise the CAS
ontologies. Defining all those instances though, is a cumber-
some task and as it is natural in an application domain like
the SW, we outsourced them. For instance, our case involved
harvesting computer science related information from a wide
variety of resources, ranging from university departments to
funding organisations data. The crux of the problem with
all that externally defined data, is in the inconsistent way
of referring to an instance. In the database world, this has
been identified in the past as the referential integrity prob-
lem, however, on the SW we coined the phrase ” co-reference
resolution” to reflect its SW-specific nature [2]. Ensuring

Shttp://challenge.semanticweb.org/
9 Accessible online from www.aktors.org/ontology

that the instances we access and use do not have duplicates
and co-references could be resolved without causing infer-
ence chains to collapse, is a problem we had to deal with at
an early stage. It is an evaluation issue, but this time we are
called upon to evaluate the data (or instances) themselves,
not the ontologies that will instantiate. It is a much harder
problem than we originally anticipated, mostly due to the
sheer size of data sets we had to deal with (millions of in-
stances), and the diversity of resources we harvested them
from. Our solution has been a number of semi-automatic
scripts that use adaptable heuristics in order to spot simi-
larities, or otherwise, among seemingly duplicate instances
[2]. As before, this issue should also be considered early
especially if the re-use case involves instances that will be
outsourced.

3.3 Trust and validity check

In the ontology mapping domain, our experiences with
evaluation provided us with a difference challenge: not only
the ontologies we needed to map were externally defined, but
the mapping exercise was an ad-hoc one. In contrast, the
problems we encountered with evaluating external ontolo-
gies in the CAS case, were easier to tackle as we new where
and how those ontologies will be used. That helped us to de-
vise a tailored evaluation strategy where changes were easier
to make. In the mapping case though, the goal was to map
ontologies. We did not have a clear idea of who and how
will use the produced mappings. Hence, evaluating the ex-
ternally defined ontologies was a problem as we had to treat
them as a ”"black box”. We briefly analyse some specifics
with regard to an instantiation of the mapping case.

A specific case: FMA vs. OpenGALEN: As part
of the annual ontology contest event'® we had to map two
large medical ontologies, the FMA (Foundational Model of
Anatomy) and OpenGALEN (the open source version of
GALEN ontology). FMA ontology describes the domain of
human anatomy and it aims to provide ”a reference ontology
in biomedical informatics for correlating different views of
anatomy, aligning existing and emerging ontologies in bioin-
formatics” [24]. However, there are two notable facts regard-
ing the syntactic and modelling idioms of FMA and exist-
ing results from previous efforts in trying to align FMA and
GALEN. As far as the former is concerned, the OWL version
we had to work with was a result of translation from Pro-
tege. Previous work has shown that this result is not always
a faithful representation of the original FMA Protege model.
For instance, it has been reported that FMA DL constructs
are often ill-defined and they lead to inconsistencies when
a reasoner parses the ontology [11]. Consistency checking
for FMA is an acknowledged problem though, even by its
authors: ”[...] feedback from these investigators revealed
an aggregate of a few hundred errors, many of which related
to spelling and only a few to cycles in the class subsumption
and partonomy hierarchies.” [24].

Leaving aside this fact of life (as it is natural for an on-
tology that big and so close to human practice to be incon-
sistent), we point to a couple of syntactic idioms that we
found interesting when parsing the ontology with our Jena-
based CMS system. Firstly, the rather unusual use of unique
frame IDs for class names (<owl:Class rdf:ID> constructs)
and the textual description of a class in an rdfs:label con-
struct. We also noticed some unusual uses of references to

Ohttp://oaei.ontologymatching.org/
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frame IDs. For instance, the declaration of ”arterial supply”
as an object property: <owl:0bjectProperty rdf:ID=
"arterial_supply" rdfs:label="arterial supply"> isused
in other parts of the ontology where it refers to a rdf : resource
which points to a different resource:

<arterial_supply rdf:resource=

"#frame_14586"/>. Tracing that frame ID leads us to a
definition of a ”Tissue” class, and not the ”arterial supply”:
<owl:Class rdf:ID="frame_14586" rdfs:label="Tissue">.
The definition of an instance (with frame ID 14586) of an ob-
ject property (”arterial supply”) that is a class (" Tissue”)
could lead to modelling misunderstandings and confusion
(although, syntactically speaking, it is allowed in some ver-
sions of OWL).

Going back to our argument for the notable facts, we
found that previous efforts for aligning FMA to GALEN
reported rather controversial results. For example, in [30],
the authors employed two different alignment methods to
map FMA to GALEN. Some of their findings are ques-
tionable from the semantics point of view: for example,
it was reported that ”Pancreas” in FMA matches ”Pan-
creas” in OpenGALEN with 1.0 similarity value which ”in-
dicates a perfect match” [30]. When we looked carefully
at the definitions of ”Pancreas” in both ontologies we saw
that ”Pancreas” is defined as a class in FMA ( <owl:Class
rdf:ID="frame_12280" rdfs:label="Pancreas">)
whereas in GALEN (OpenGALEN) as an instance of class
?Body Cavity Anatomy”
<owl:Class rdf:ID="Body Cavity Anatomy">
<rdfs:subClass0f
rdf :resource="#0penGALEN_Anatomy Metaclass"/>
<Body Cavity Anatomy rdf:ID="Pancreas">
Even if OWL semantics allow to map an individual to a
class (when dealing with OWL Full), such an alignment is
misleading especially when we consider the high level of ab-
straction for the ”Pancreas” class in OpenGALEN. It seems
that the "lexical phase” parsing used in [30] was the main
contributor to this high similarity value when relatively lit-
tle structure information was taken into account. As a final
comment on the case, we also point the reader to observa-
tions made by the FMA authors when trying to validate
mapping results and differences in terminologies with these
two ontologies: ”[...]the reasons for the differences have not
yet been explored, but at least some of them may be the dif-
ferent contexts of modelling. GALEN represents anatomy
in the context of surgical procedures, whereas FMA has a
strictly structural orientation.” [24].

Our experiences with the mapping case between FMA and
OpenGALEN might be specific to these two ontologies but
the observations we drawn are generic and highlight a prob-
lem with evaluating externally defined ontologies: how to
trust these ontologies and how to check their validity. From
what we learned from the FMA vs. OpenGALEN case, spe-
cialist knowledge is needed to verify not only the correctness
of mapping results - in our case - but most importantly the
original ontologies. This is not an easy task though as the
report in [24] suggests where there was a clear disagreement
over the ontology among domain experts. We have also
seen reports in the literature that emphasize the difficulties
of evaluating medical ontologies [6], mostly due to the spe-
cialists terminology but also because of deep disagreements
among medic professionals.

In the next section we discuss possible ways of alleviat-

ing the problem by using: certified ontologies, a community
oriented approval and maintenance scheme, and techniques
for ranking and cataloguing ontologies.

4. WAYS TO ALLEVIATE THE PROBLEM

One of the trendy solutions to old and current problems,
especially in the context of the SW, is the use of community
input to engineering tasks. This is also heralded as emer-
gent semantics in the literature. We reflect on the positive
and negative aspects of engaging user communities in the
ontology evaluation tasks.

4.1 Engaging user communities

The concept of emergent semantics is seen as both a chal-
lenge and an opportunity for SW engineering. It is an op-
portunity if it is manifested properly in order to regulate
a community’s vocabulary and help it evolve to a stable
version. However, emergent semantics communities work
on the principle of self-organision and it is more likely to
reach local consensus first, before achieving the desired inter-
community interoperability. This is a necessity before any
community input can be re-used in similar cases.

Examples of communities of that sort are, for example,
mainly Web users who begun using social software such as
FOAF'!, Flickr'? or del.icio.us'® few years ago for leisure
and as a socialising medium. This kind of software and so-
cial networks have seen an unprecedented growth recently
with at least a couple of dozens of tools like that. The in-
teresting development that makes this new area appealing
for engineers'?, is that it could be used to alleviate some of
the tough problems engineers face today with the Web, and
the SW. The premise of the argument is that as communi-
ties interact and formed up, their members are contributing,
knowingly or unknowingly, to communal knowledge assets.
Although this old adage has been acknowledged in the past
in neighbouring domains, like communities of practice [29],
in today’s online social networks on the Web has a different
form.

It is possible to use current technology, like machine learn-
ing and text engineering, to extract the meaning (seman-
tics) underlying information exchanged in these networks
between their members, and then collectively represent it as
a community’s underlying semantic model. This way of un-
covering the semantics used by a community’s members is
often described as emergent semantics. The difference with
traditional knowledge engineering is that we no longer have
a pre-defined semantic model (in the form of an ontology) of
a domain to which a community adheres to, but rather, we
have an emergent model that surfaces while a community
functions and its members interact.

This promise has been put to work, to a certain extent,
in certain scenarios and communities. For example, [31]
presents an approach where input from the community could
be used to validate ontology mapping results, whereas in [7]
a range of user driven applications are discussed. But, to
the best of our knowledge, it has not been applied yet to
more complex and subtle domains and tasks where a stable

" www.foaf-project.org

2www.flickr.com

Bhttp://del.icio.us/

HGee, for example, the first ever dedicated event to social
software: http://sw.deri.ie/ jbreslin/foaf-galway/



and reliable semantics are a necessity. However, early steps
towards this directions are outlined and examined in [21].

We also identify some weak areas of emergent seman-
tics that could be potential show-stoppers, if not considered
properly. Emergent semantics promise relies on a relatively
smooth and uniform representation of a community’s inter-
est. But, real world practice in similar domains tells us that
communities use a variety of norms and manifestations [3].
If emergent semantics are to be extracted from a commu-
nity’s log, then we’d better have a stable log with a standard
vocabulary to work with. The more variations we encounter
in the semantics used, the more difficult it will be to extract
them in a distributed environment like the SW.

Another area where little work has been done is to resolve
possible conflicts on representation of common knowledge
used by these communities. It is not uncommon for similar
communities to use seemingly similar representations of the
same domain concepts. Even if the sheer number of mem-
bers is a strong indicator that the concepts used are prevail-
ing and should be part of a prospective ontology, the fact
that there could be slight variations in representing these
concepts means that we might have to do some sort of map-
ping and alignment first before using them. We might even
have to identify potentially conflicting concepts and we do
not currently have the technology to do conflict resolution
in an automatic manner [2].

Emergent semantics are also heavily engineered using ma-
chine learning technology and other statistical techniques,
like OLAP. We do not despise the use of these technolo-
gies, but we are sceptical about the practicability of deploy-
ing machine learning to capture and extract prevailing se-
mantics from a community’s log of information exchanges in
an environment like the Web. Supervised learning methods
are probably the most reliable ones, yet, they are the ones
that need a lot of input from an engineer to ensure that
the right learning data set is fetched into the system, up-
date the learning strategy, maintain the learning rules, etc.
All these are time consuming tasks and require specialised
knowledge of not only machine learning, but also of the do-
main at question. We do not see how this could scale up at
the level of the Web or SW, when we will have to deal with
thousands of outsourced domain concept definitions where
only a human expert in that domain will be the most quali-
fied person to interpret the concept properly and attach the
correct semantics to it.

Therefore, many practitioners turned to unsupervised learn-
ing methods, that require the least possible input. However,
they also have their limitations as the domains to which they
have been applied with considerable success, are well under-
stood and a universal set of initial training data and rules
can be defined. But in domains where a wide variety of con-
cepts could be learned and extracted, this is not the case.

Despite the advantages and disadvantages of using emer-
gent semantics we mentioned above, we are cautiously opti-
mistic about them. We believe that emergent semantics will
continue to grow as more and more people will be drawn into
these online communities using social software. We would
like, therefore, to make the most out of their interactions
and information exchanges on the Web and SW by captur-
ing the semantics underlying their actions with respect to
the pertaining problem we discuss in this paper: evaluation.

Communities alone though, will not be able to provide
us with practical input with respect to evaluation unless we

have ways of regulating and vetting their input. One way
that this could be mechanised is with the use of certification.

4.2 Towards certified ontologies

In the knowledge engineering domain, the issue of certi-
fication has been debated in the past [26] in the context
of certified knowledge bases. Recently, the issue of using
ontologies as a commodity, and the commercial interest it
has attracted has also been debated [22]. We have also wit-
ness efforts that aim to certify and validate domain specific
ontologies, like the work of [8] with medical ontologies.

All these representative pieces of work emerge from differ-
ent contexts and application domains but point to a work-
able approach: evaluation could be done by professionals
and adhere to standards and practices approved by recog-
nized bodies of prominence. We should also point to efforts
that already exist in the commercial world, especially those
that apply to the Web. For example, the commercial impor-
tance of the Web and the volume of trading online brought
us technologies like SSL certificates for encrypting finan-
cially sensitive information and certification mechanisms like
VeriSign’s ”verified by” trademarked certificates.

Similarly, at the syntactical level, some of the W3C family
of languages, and other products related with the consor-
tium’s efforts, have clearly identifiable stickers on compati-
ble web pages ("XHTML checkers”, etc.) pointing to syntax
validators and checkers or simply stating conformance to a
standard.

Despite these activities though, the certification of ontolo-
gies, especially with respect to evaluation remains an issue
largely unresolved and ignored by big standardisation bod-
ies. We might have witness high profile efforts in ontology
development, like the commercialisation of CyC [19] or the
IEEE sponsored work on SUO' but this does not mean
that we have evaluation bodies that provide certificates of
ontology quality assurance.

The problem with issuing certificates of ontology quality
is two fold: on the technological level, we do not have a
clear idea of what quality criteria and tests ontologies should
satisfy in order to be accredited. On the political level, there
is an issue of authority. Who will certify ontologies and how?
How trustworthy will that organisation be and what, if any,
will be the costs of certification. Will there be licensing
issues and restrictions of use with respect to the ontology?
How likely it is to reach at a standardisation level when
talking about ontology evaluation?

Experience and industry reports on standardisation tells
us that standards are hard to debate, difficult to enforce
in an open-ended environment, hard to reconcile conflicting
commercial interests, and take years to materialize. But,
for ontology evaluation efforts to have more credible profile
some sort of standardisation would be needed. One way of
combining the strengths of emergent semantics we reviewed
before and ideas from commercial efforts on certification and
standards could be to use simple cataloguing technologies,
like ranking.

4.3 Classification and Ranking

in [1] the authors report on early efforts to come up with
ranking mechanisms that allow us to classify ontologies ac-
cording to their usage. Their domain of application is on

http://suo.ieee.org/

691

ADVANCED KNOWLEDCE

TECHNOLOGIES




170

ADVANCED KNOWLEDGE

TECHNOLOGIES

searching for appropriate ontologies but the ranking mecha-
nism is simple and could be adopted to support evaluation.
Assuming that a community is willing to participate in a
common effort to rank ontologies, such an approach could
provide us with a majority’s view on what is best and what
to avoid. This is the premise of the ranking approach.

‘We do however, have certain issues to resolve before mak-
ing it practical for evaluating ontologies: (a) how to mon-
itor and regulate rankings in an open-ended environment?
reports that examined well crafted commercial efforts on us-
ing communal ranking (like for example the ebay feedback
mechanism) has shown that it is easy to deceive authori-
tative systems in order to achieve personal gains [23] (in
the case of ebay feedback, a positive one could mean bet-
ter deals for auctioneers). (b) what sort of features in an
ontology users will be called upon to evaluate? that issue
is related to the certification content discussed above and
we see efforts such as in [28] as an early step towards a
consensual set of features that evaluated ontologies should
demonstrate. Furthermore, in [20] a more detailed and ex-
tensive list of characteristics for ontology classification has
been proposed. (c) will all participating users have equal
opinion weighs? for example, in the case of the FMA ontol-
ogy, should an anatomist’s opinion have greater importance
than an ontology engineer’s? common sense might dictate
that he should, but there might be subtle KR related issues
that only the ontology engineer will be qualified to resolve.

5. CONCLUSIONS

Evaluation of ontologies themselves, as opposed to eval-
uation of ontology tools that was the theme of all previous
EON workshops, is a difficult issue. It cannot be seen as
orthogonal to other ontology development and use issues.
Especially not in an environment like the Web, and the SW.
The promise of accessing, retrieving, and re-using a variety
of ontologies in these environment necessitates an evaluation
strategy that is (a) open to users, transparent in nature and
with references to the standards it adheres to or certificates
it holds, (b) amendable, easy to change and adopt to dif-
ferent use cases, (¢) domain specific, and reflect opinions of
various stakeholders, not only of ontology engineers.

But, these are hard to achieve goals. In the short to
medium term we should look for mid term solutions that
we can build and experiment with, before engaging to long
term evaluation research. In the last part of the paper, we
elaborate on a rough roadmap of the short to medium fu-
ture. Standards and certification is an area that needs more
work. In fact, when it comes to ontology evaluation, it is in
its infancy. However, we want to avoid the painfully slow
process of standardisation. There are lessons learnt and ex-
periences we can build upon. For example, in the context
of the IEEE SUO effort, there have been debates on using
ISO standards to evaluate the content and appropriateness
of ontologies'®. Despite the fact that views and opinions
expressed there are subjective, it is a good start.

We also see an increasing interest in using emergent se-
mantics and engaging user communities. That could prove
to be a useful and practical input to the evaluation problem.
The commercial interest in ontologies nowadays also brings
us closer to certification and standards. As academic and
neutral interest stakeholders we should inform possible at-

6see message thread in: http://suo.ieee.org/email /msgl2376.html

tempts for certification as to what the quality features that
ontologies need to exhibit should be and leave the prolong
arguments on how to enforce them to the politicians. Li-
censing is also an issue that should be considered closely
with evaluation. Appropriate licensing should provide cer-
tain assurances on evaluation.

The practical research questions on what sort of evalua-
tion technology we need should be part of the ontology de-
velopment and language communities. The SW community
at the moment, focusses on applications and infrastructure
issue. Having closed a successful cycle on developing lan-
guages to materialise the SW, researchers and practitioners
are focussing on attracting commercial and public interest
by demonstrating SW technology and its advances. But,
evaluation of ontologies, a cornerstone for achieving the full
potential of the SW, is not complete yet. We believe that
this is wrong. We need to advance the current methods for
evaluation, some of which have been demonstrated in the
evaluation of ontology tools through meetings like EON, and
extend them to include evaluation of ontologies themselves.

Last, but not least, in an era where user communities
matters the most, we need to raise the awareness of this issue
and demonstrate its importance. As researchers, we need
to share experiences, good and bad, on related efforts and
learn from each others mistakes. Open source and publicly
available tools should be on the the agenda so that we can
reach to a consensus quicker. We should not be afraid to
constructively critique and despise ill-defined ontologies as
this will raise the quality standards. Most importantly, we
should work with examples, tools, and use cases that are
easy to replicate in neutral settings.
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