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DERIVING A LIGHTWEIGHT CORPORATE ONTOLOGY FORM A FOLKSONOMY:
A METHODOLOGY AND ITS POSSIBLE APPLICATIONS
CÉLINE VAN DAMME∗, TANGUY COENEN†,

AND

EDDY VANDIJCK∗

Abstra t. Companies use ompany-spe i terminology that may dier from the terminology used in existing orporate
ontologies (e.g. Tove) and therefore need their own ontology. However, the urrent ontology engineering te hniques are timeonsuming and there exists a on eptual mismat h among developers and users. In ontrast, folksonomies or the at bottom-up
taxonomies onstituted by web users' tags are rapidly reated. In this paper, (1) we present an approa h that ost-e iently derives
a lightweight orporate ontology from a orporate folksonomy, (2) by means of a folksonomy dataset from a European ompany,
we provide preliminary eviden e that our suggested approa h ree ts the ompany-spe i terminology, (3) we dete t a number
of possible appli ations for the ompany when implementing the presented methodology on a orporate folksonomy and (4) as an
additional evaluation, we asked the ompany to briey evaluate the results and possible appli ations.
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1. Introdu tion.

It has been stated, e.g. in [24, 6℄ that ontologies improve the

ommuni ation among

humans or ma hines sin e they provide a shared understanding of a domain. This makes that ontologies are
very useful for

ompanies. For instan e they

At this moment, there exist several
These ontologies des ribe general

an help to improve the

ommuni ation between employees.

orporate ontologies, for instan e Tove [7℄ and Enterprise ontology [26℄.

on epts and relations related to enterprise and pro ess modeling. We believe

these kinds of ontologies may not be useful for every enterprise sin e
terminology and

onsequently have their own

ompanies have a

orporate-spe i

on epts. In our opinion, an enterprise may need its own

orporate

ontology.
Building ontologies with the

urrent ontology engineering te hniques have disadvantages. First of all, it is

a very time- onsuming pro ess [2℄ and se ondly the a tual users are not involved in the developing pro ess. As
a

onsequen e there exists a

on eptual mismat h between the developers and the a tual users' vo abulary [11℄.

These disadvantages are not present in the relatively new
resulting folksonomy.

ategorization method

alled tagging and its

Following the Web2.0 paradigm, a growing number of websites in orporate a tag-

ging/folksonomy me hanism. They allow users to refer to resour es (bookmarks, pi tures or s holarly publi ations) on the web with freely sele ted keywords or tags. The users are not restri ted to a
produ ed by a group of experts.
parti ipators in

Users

ontrolled vo abulary

an enter any words that enter their mind. This makes them a tive

reating new tags. Aggregating this user

reated meta data leads to a at, bottom-up taxonomy,

also known as a folksonomy.
Despite the strengths, tagging has its weaknesses: no
to the tags. As a
tags

on eptual meaning or hierar hi al relations are added

onsequen e, tags have no synonyms or homonyms. Furthermore, spe ialized as well as general

an be used to annotate the same resour e [9, 10℄. These weaknesses

tools that enable them to add more information to their tags (e.g.

an be solved by (1)giving the users

luster tags as on Deli ious) [10℄ and/or (2)

trying to generate more information on the tags by employing text mining, statisti al te hniques and asking
additional feedba k from the

ommunity [4℄.

The last few years, we observe a growing attention of the semanti
resulting folksonomies.

web

ommunity for tagging and its

At the one hand, we observe resear hers that try to enri h the at ambiguous tags

with existing online resour es (e.g. Google, Wordnet, existing ontologies) [22℄ and on the other hand, there are
resear hers that

onsider this user

In this paper, we argue that
pli able to a

reated meta data as a valuable sour e to develop ontologies [4℄.
ost-e iently deriving a lightweight ontology from a folksonomy is also ap-

orporate folksonomy. We regard a lightweight ontology as the simplest form of an ontology: an

ontology where only one relation is in luded or a taxonomy as des ribed by [25℄. We propose a 6-step approa h
whi h in ludes several te hniques su h as the Levenshtein metri ,
sitive redu tion and visualization.
ontology

an be built from a

plemented our approa h on a
and Fren h are the two o ial
∗ MOSI,

o-o

urren e,

onditional probability, tran-

Although, some suggestions have already been made on how a

orporate

orporate folksonomy [3℄, no resear h results have been published so far. We imorporate folksonomy of a large European distribution

ompany in whi h Dut h

ompany languages. We obtained the simplest form of an ontology, a lightweight
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ontology, and visualized it with the open sour e tool Graphviz (http://www.graphviz.org/). By means of the
generated lightweight ontology, we were able to dete t other possible appli ations than the one to improve the
ommuni ation among the employees in the

ompany. As an additional evaluation, we asked the

ompany to

evaluate the results and its appli ations.
The paper is stru tured as follows: we provide an overview of related work in se tion 2. In se tion 3, we
dis uss all the te hniques of the methodology and explain how they
In se tion 4, we elaborate on the
approa h to the dataset.

We des ribe possible appli ations of the approa h for the

Se tion 6 dis usses our ndings and presents future resear h. A

2. Related Work.

sonomies in a

an be integrated in our 6-step approa h.

orporate folksonomy dataset dis uss the general results of applying our
ompany in se tion 5.

on lusion is provided in se tion 7.

At the time of writing, few papers have been written on dis ussing the use of folk-

ompany. The authors in [17℄ present a so ial bookmarking tool,

tag their bookmarks from the

alled Dogear, that lets employees

orporate intranet and the World Wide Web. The advantages of

ollaborative

tagging in the enterprise are dis ussed in [12℄. The authors suggest that tagging

an be used as an expert lo a-

tion tool that fa ilitates the pro ess of organizing meetings with experts in the

ompany. Tags are a ree tion

of people's interest and/or knowledge and

an as a

onsequen e be seen as a tool to dete t experts and their

domain of expertise.
However, the authors in [17, 12℄ do not explain how to make the tags less ambiguous nor turning them
into an ontology. This is dis ussed in [3℄.
Management ontology from a

The authors propose to derive a CRM or Customer Relationship

orporate folksonomy. They suggest an integrated visual approa h that integrates

text mining te hniques, tags and user feedba k. Ea h time the employee adds a message or note to the CRM
system, tags are required. At the same time, automati
tf-idf s ore is

keywords are dete ted based on the tf-idf s ore. The

al ulated by multiplying the word's do ument frequen y by the logarithm of its inverse do ument

frequen y in the set of relevant

ompany do uments. The higher the s ore, the more des riptive the keywords

are [20℄. In a rst phase the user has to indi ate whether there exists a relationship between the tags and the
keywords with the highest tf-idf s ore. The relationship has to be spe ied in a se ond phase. In this approa h,
the human eort as well as the implementation time is very high. We also have to point out that the proposed
approa h still has not been tested.
Literature on folksonomies enri hment or turning folksonomies into ontologies is

urrently more

the domain of the World Wide Web. In [21℄ tags of the photo-sharing site Fli kr (http://www.Fli

ommon in

kr. om/)

were used in an experiment to indu e a taxonomy, the simplest form of an ontology [25℄. The approa h of [21℄
is based on statisti al natural language pro essing te hniques where a subsumption or hierar hi al relation was
dedu ted. The authors of [22, 4℄ both suggest to in lude dierent te hniques as well as the wealth of existing
online web resour es su h as Wordnet, Wikipedia, Google, online di tionaries and existing ontologies.

The

authors in [22℄ present an approa h to enri h tags with semanti s to make it possible to integrate folksonomies
and the semanti web. The authors use online lexi al resour es (e.g. Wordnet, Wikipedia, Google) and ontologies
to map tags into

on epts, properties or instan es and determine the relations between mapped tags. However,

the resour es are tapped in one way (e.g. Wikipedia is used as spelling
not involved to
ree t new

he ker for tags) and the

ommunity is

onrm the semanti s obtained from existing ontologies and resour es. Consequently, tags that

on epts, relations or instan es or new relations between tags are negle ted. On the

ontrary, the

opposite is suggested in [4℄: ontologies are derived from folksonomies. Online lexi al resour es are suggested
to be exploited in several ways. For instan e Wikipedia is suggested as a spelling
nding

on epts and homonyms. Furthermore, the authors suggest involving the

However, a

orporate folksonomy diers from a folksonomy

their underlying motivations and the environment

he ker as well as a tool for
ommunity.

reated on the World Wide Web. The users,

an be dierent. In

ase of a

orporate folksonomy the user or

employee is known and will not always tag voluntarily. An employee may be enfor ed to tag or may be given an
in entive by the

ompany. As a

onsequen e, the amount of additional feedba k asked from the users to

a lightweight ontology should be redu ed. Labor

involved with the feedba k pro ess should be minimized. In
the

ooperation of the

ommunity:

ontrast to web

the ontology

losed

ases they are anonymous. Company-spe i

ompany environment whi h makes it hard to in lude web resour es in

onstru tion pro ess. The terminology may

a small group of employees.

ommunities it is far easier to ask

ommunity members have a dierent mindset than employees and are more

willing to parti ipate in additional pro esses. However, in most
terminology is mostly used in a

reate

osts are very high and therefore the number of employees

ontain terms whi h have a spe i

meaning for only
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In this se tion, we rst des ribe the dierent te hniques we implement in the 6-step

methodology, motivate why we do not in lude other te hniques or online resour es yet, and then elaborate on
how we integrate the sele ted te hniques as a whole.

3.1. Overview of te hniques.
3.1.1. Levenshtein metri .

The Levenshtein metri

distan e between two words.

More spe i ally, it

is a text similarity metri

whi h

al ulates the

ounts how many letters have to be repla ed, deleted or

inserted to transform one word into the other [13℄. It is a valuable te hnique to verify the similarities of two
tags. In order to

al ulate the distan e, rst all possible tag pairs have to be made. In [22℄ a threshold value of

0.83 is used to indi ate that two tags are similar. Yet tests showed us that a threshold value of 0.83 ex luded
a number of similar tags. For instan e, the Dut h nouns

ets

and

etsen

or

bi y le

and

bi y les

in English,

express the same thing but do not agree in number. Both tags are the same and their Levenshtein similarity is
lower than 0.83. We believe this te hnique should be employed at a lower threshold value, we suggest 0.65, and
in lude human feedba k. A representative employee that is very well aware of all the terminology used in the
ompany

an be asked to

As a tag

onrm or reje t the similarity.

leaning method, we prefer this one to the one often suggested in literature, stemming. A stemming

algorithm redu es tags to their stems or roots. The algorithm removes suxes and hereby e.g. redu es the words

linked

and

language
or they

links

to

link

[19℄.

The algorithm in ludes rules that are language dependent.

an be lost be ause of the stemming algorithm. These words

Company-spe i

an dier from the general spelling rules

an be abbreviations. Some languages, su h as Dut h, in orporate English words in the vo abulary

without adjustments to the Dut h language.
When stemming algorithms are used, there should be a way to determine the language of the tags and
whether it involves

orporate-spe i

3.1.2. Co-o urren e.

language.

Luhn [14℄ stated that the frequen y of words in a text

to dete t relevant keywords for a do ument. Later, resear hers in the domain of
started to use the statisti al te hnique
to

o-o

urren e, the o

luster terms [18℄. [15℄ used a methodology based on

without a

orpus or set of related do uments. The

o-o

o-o

an be used as a te hnique

omputational linguisti s have

urren e of two words used together in a text,
urren e to sele t the keywords for a do ument

urren e te hnique is also proposed in the literature

on folksonomies [21, 22℄. For ea h tagged resour e all the tag pairs are determined. The tie strength between a
tag pair is in reased ea h time two tags are used together.
It is interesting to know whi h tags are often used together to have already an idea whi h terms are often
used together.

3.1.3. Conditional Probability.

A rule based on the

onditional probability denition was proposed in

[16, 21℄. More spe i ally, the rule tries to nd out whether one of the tags in the pair
and the other one as narrower term. By applying the denition of the
probability is

al ulated by dividing the

o-o

an be dened as broader

onditional frequen y, the

onditional

urren e of the tag pair by the frequen y of the individual tags.

Results vary between 0 and 1. The higher the result, the more the term is used in

ombination with the other

term and

onsequently the more depended it is of the other term. When the dieren e between the two results

ex eeds a

ertain threshold value, in [21℄ the threshold value is set to 0.8, a subsumption relationship is found.

Finding an appropriate threshold value should be determined based on trial and error testing.

3.1.4. Transitive Redu tion.

In [21℄ the authors remove the roots that are logi ally above the parent

nodes. However, we believe transitive redu tion, a te hnique from graph theory, is far more interesting. Transitive redu tion redu es the edges of a graph G to a graph G' by keeping all the paths that exist between the
nodes in Graph G [1℄. The edges are

onsequently removed be ause of the implied transitivity.

3.1.5. Visualization Te hniques.

The use of visualization is proposed in [3℄ to lower the barriers to

parti ipate in naming the relations between

on epts. In literature, several approa hes for visualizing tags and

lightweight ontologies are des ribed. In [27℄ CropCir les are suggested to help people understand the
of a

lass hierar hy.

We hypothesize that visualizing the lightweight

omplexity

orporate ontology may fa ilitate the

validation pro ess of the approa h.

3.2. Other Te hniques and online resour es.

te hniques) or online resour es

Of

ourse, a lot of other te hniques (e.g.

ould be interesting to extend the ontology with more relationships.

lustering
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In [22, 4℄ the use of online resour es su h as Google, Wikipedia, online di tionaries is suggested as additional
mean. The resour es are regarded as spelling
spe i

gara

he kers and as a mean for retrieving

on epts. The

terminology makes it hard to use some of the sour es on the internet. For instan e, a

tag, used as the abbreviation of the Dut h word

did not nd any link referring to the
term, but the

garage.

When using

gara

as a sear h term for Google, we

orre t meaning of the term. On Wikipedia, we found a page des ribing the

on ept or des ription attributed to it was in orre t. On Wikipedia,

name of a Spanish newspaper. This
terminology of the

ompany-

ompany had a

gara is a Basque word and the

auses problems. We have to know whether the tag belongs to the spe i

ompany or not. In order to nd this out, human feedba k is ne essary. However, asking

employees to verify the word's ba kground

an qui kly be ome too time- onsuming. Therefore, we de ided not

to in lude any web resour es yet.

3.3. 6-Steps Approa h .

Based on the te hniques dis ussed in previous se tion, we explain how they

an be integrated into our 6-step approa h to derive a

3.3.1. Step 1: Sele tion of the Tags.

available at

orporate ontology form a

orporate folksonomy.

First, we remove all the Dut h stop words (Based on the list

http://snowball.tartarus.org/algorithms/dut h/stop.txt) and lter the messages with fewer

than 2 tags.

We then withdraw the less frequently used tags by ranking the tags in an absolute frequen y.

Although in the domain of automati

indexing upper as well as lower bounds are used to ex lude non-signi ant

words, we assume that removing the upper bound tags will remove important

ompany-spe i

elements for

our lightweight ontology [8℄.

3.3.2. Step 2: Clean the Tags.

Sin e folksonomies do not restri t its user to use a

or predened keywords, tags are polluted (e.g. plural and singular tags) and need to be
Levenhstein similarity metri

ontrolled vo abulary

leaned up. We use the

ombined with human feedba k.

Based on a trial and error method, we de ide to take 0.65 as a threshold value. All the tag pairs that rea h
a Levenhstein similarity of 0.65 will be presented and when two keywords are similar, the user has to
orresponding

he k the

he k button, as visualized in gure one.

Then, the tag with the lowest frequen y will be repla ed with the one with the highest frequen y. We opt
for this rule sin e we believe that the tag with the highest frequen y determines how the word should be written
by the wisdom of the

rowds in the

ompany [23℄.

In gure 3.1, there are 4 tag pairs
the left. In the

winkel

be repla ed with
Latter tag pair

he ked as similar. The tags with the highest frequen y are always on

winkel winkels ) or (shop shops ) translated into English, the tag winkels will
database. Whereas the tag pair (artikel1234 artikel1235 ) will not be adjusted.

ase of the tag pair (
in the

ontains dissimilar tags be ause they express dierent arti le numbers.

After the adjustment, we resele t the tags following the same pro edure as des ribed in the rst step.

3.3.3. Step 3: Co-o urren e.

For ea h message we make all the tag pairs. Then, we ount the frequen y

of ea h unique tag pair. The more two tags are used together, the higher this frequen y or

o-o

urren e value.

Again, we de ide to in lude only the ones with the highest frequen y to nd the most frequent relations.

3.3.4. Step 4: Finding Broader/Narrower Relations.

We want to derive the simplest form of an

ontology and therefore need to nd the broader/narrower relations between the terms, for instan e the relation
between

animal

and

dog.

Therefore, we divide the

We apply the
o-o

onditional probability fun tion as des ribed in previous se tion.

urren e of the tag pair by the frequen y of the tag itself. We did some manual

tests de iding on 0.70 as the most appropriate threshold value. The higher the threshold value, the broader and
the less deep the resulting ontology will be. For instan e, when the tag pair

animal dog

o

urs a 100 times and

the frequen y of both tags is respe tively 500 and 120, we obtain the following results: animal = 0.2 and dog
= 0.83. The tag dog ex eeds the threshold value of 0.70 and therefore the relation between

animal-dog

an be

onsidered as a broader narrower relationship.

3.3.5. Step 5 & 6: Transitive Redu tion and Visualization.

First, we apply the transitive redu tion

and then we visualize the remaining relations through Graphviz.

4. Dataset.

In this se tion, we present the

our approa h to this dataset.

orporate folksonomy dataset and explain the results of applying
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Fig. 3.1. Asking human feedba k based on the Levenshtein metri

4.1. Des ription orporate folksonomy.

distribution

We have implemented our approa h in a large European

ompany with headquarters in Belgium in whi h Dut h and Fren h are the two o ial

languages. The

ompany

ompany employs more than 15.000 people a ross Europe.

Tagging has been used on all their

ommuni ation messages for more than 20 years. Messages su h as letters

and faxes that are not sent ele troni ally are manually s anned, tagged and ar hived into an information system.
Tags repla e the subje t line of the message. Tagging is
messages

an be

messages have default tags. In
Manually

ompletely integrated in the

orporate

reated manually, automati ally and semi-automati ally. The automati
ase of semi-automati

reated messages require user

messages, the author has to add

ulture. The

and semi-automati
omplementary tags.

reated tags.

Initially, tags were introdu ed to solve the information retrieval problem sin e full text sear h engines were
not available at the time. Tagging has remained part of the

ommuni ation messaging system. However, the

ambiguity of the at tags and the information overload obstru ts the sear h pro ess. The
some tag rules su h as a minimum number of tags, no stop words, no plurals and no
a minority of the employees in the

ompany introdu ed

onjugated verbs, but only

ompany obeys all these rules.

Even though the tagging system at this

ompany is somewhat dierent from

urrent web-based tagging

pra ti es, the 20-years worth of tagged messages represented a real opportunity to test out the approa h in a
real-life

ase. Su h

ases are rare, as not many organizations have adopted tagging in a way whi h allows the

analysis of a large body of tags. Tagging is so widely adopted and part of the
tags

orporate

ulture we believe the

an be made to represent a non-toy lightweight ontology.

4.2. Tag datasets.

In 2006, more than 8.000.000 messages were

total were used. 91% of the messages are

reated and roughly 60.000.000 tags in

reated by Dut h speaking employees.

Due to the large size of the dataset and limited

omputer power, we de ided to make a sele tion of the tags.

We fo used our analysis on the tags added to Dut h messages. More spe i ally, we analyzed 2 dierent message
types individually: qui k internal messages and notes sin e these are often used message types in the

ompany.
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As we dis uss in the following paragraphs, we split the dataset into two sets and applied the 6-steps approa h
to tags annotated to qui k internal and notes message types from both datasets.

4.2.1. Tag dataset 1: tags from automati , semi-automati and manual messages.

ginning, we were not able to make a distin tion between tags from automati , semi-automati
messages sin e a unique eld to lter out the manual ones is not stored by the
tag dataset

onsisted of tags from the automati , semi-automati

Some information systems in the

ompany

ertain issues, for instan e an employee

an send automati

onrms to be present at a

At the be-

and manual

ompany. Therefore, the rst

and manual messages.
messages to the employees to inform them on
ertain meeting and the system automati ally

sends a message to the person who organized the meeting. Tags are automati ally generated and added to the
message. In the

ase of semi-automati

messages, a message is based on an existing template in luding a list

of tags that have to be extended. Whereas in the
manually

ase of manual messages, the message as well as the tags are

reated.

We applied the approa h to this dataset and after tag

leansing, we sele ted a group of tags (approximately

150) with a very high frequen y (between 5000 and 147.000) to grasp the meaning and interrelations of these
frequently used tags. We did the same for the sele tion of tag pairs.
In gure 4.1, a part of the obtained lightweight ontology of the qui k internal messages is visualized. We
renamed the top level node name_of_shop to guarantee the anonymity of the

ompany.

Fig. 4.1. Partial results obtained from analyzing the qui k internal messages from dataset 1

the

4.2.2. Tag dataset 2: tags from manual messages.

After presenting and dis ussing former results at

ompany, we realized it would be interesting to lter out the manual

sages are automati ally

reated tags. Apparently, many mes-

reated and therefore partially inuen e the results re eived through previous dataset.

Based on the additional information given by the

ompany, we were able to write a small s ript that allows

us to make a distin tion between the dierent kinds of messages. In total there are around 7.340.000 Dut h
messages

reated in 2006. 72% of them are automati ally

reated, 23% manually and 5% semi-automati ally.

The same steps of the approa h were applied to this dataset. Again, we sele ted a set of tags whi h have a
frequen y of more than 1.000, and employed the same threshold values as des ribed in the approa h. Finally,
we re eived the result displayed in gure 4.2.

4.3. Dis ussion of Results.

When visually

that the 2 generated lightweight ontologies

omparing the output of the two message types, we noti e

ontain dierent terms. This means that the tag usage between the

two message types diers. Consequently, we will need to nd a way to map the dierent partial results into a
omplete ontology.
We noti e that we have

aptured other relations than merely broader/narrower or

instan e the relation between the tags

name of shop

and

baby,

an not really be

a kind of relations. For
a kind of relation

onsidered as
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Fig. 4.2. Partial results obtained from the message type Notes from the se ond dataset

but more like a

is related to relation.

It provides more information regarding a sto k item of the shop. Therefore,

it would be interesting to nd a way to

apture these dierent kinds of relations and also

he k whether we may

still apply transitive redu tion.
We also observed that the graphs, as in gure 3.1, in lude some tags
su h as

arti le, bebe, magasin, pie e, re hange.

When having a

are some bilingual messages with bilingual tags. The tags

orresponding to the Fren h language

loser look at the data set, we noti ed that there

an not be dire tly ltered from the database sin e

there is no unique identier. Looking at the results, we observed a pattern: the same tag relation exists between
the Dut h and Fren h tag pair e.g. in gure 3.1 (artikel, baby) and (arti le, bebe). We also observed this in the
other results whi h are not visually in luded in this paper.
Tests with the Levenhstein metri , revealed that we
similarity among both languages e.g.
metri

fa tuur

an eliminate some Fren h tags due to the

in Dut h and

fa ture

in Fren h.

lose

In this way, the Levenshtein

an redu e the pollution by Fren h tags.

By applying our approa h to these tags, we have redu ed their tag's weaknesses as des ribed in the rst
se tion. We now know with whi h other terms tags are mostly used together, for instan e the tag
used together with the tag

name_of_shop.

fout

is often

Pollution su h as singular and plural tags is ltered out.

Sin e some parts of the obtained lightweight ontology are logi ally interpretable, we briey veried the
results by presenting them to the IT-dire tor and the

ommuni ation system's analyst of the

veried the results by looking at the visualizations and he king the tags in the
system.

They both

onrmed that it ree ts the

approa h would be valuable to improve the

ompany's terminology.

ompany. They

ommuni ation system messaging

Therefore, we

on luded that the

ommuni ation among the employees. It visualizes how terms are

often used together. When applying the approa h on the tag dataset of every department, we should be able
to

ompare the terminology of the dierent departments.

5. Possible Appli ations.

ommuni ation in the

ompany as

motivated by [24, 6℄. However, we believe that the methodology whi h we presented in this paper

Ontologies

an be used to improve the

an be used

for other appli ations than merely improving the

ommuni ation among the employees in the

ompany. The

fa t that the methodology is based (1) on the analysis of meta data or tags generated by the employees in
the

ompany and (2) the tagging pro ess of the

ompany under study is

ompletely integrated with the a tual

business pro esses, generates a broad overview on the a tivities taken pla e over a

ertain time period.

As we will explain in the next paragraphs, we believe the visualization obtained from the approa h
be used as a de ision tool for management, follow-up tool for new terminology and as a tool for the

ould

reation of

new teams.

5.1. De ision Management Tool.

orporate ontology from a folksonomy

We believe that our methodology of building a visual lightweight

an be

onsidered as a kind of business intelligen e tool.

intelligen e aims at dis overing interesting information based on analyzing the existing data in the
order to improve the de ision making pro ess and generate a

Business
ompany in

ompetitive advantage [5℄.

By observing gure 1, we noti ed two remarkable relations. On the one hand, we saw that there exists a
link between the

fout

or

mistake

name of shop

in English.

(we renamed this tag to guarantee the anonymity of the

On the other hand, we found a relationship between the

ompany) and the tag

name of shop

and the

C. van Damme, T. Coenen and Eddy Vandij k
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Tongerl

tags

and

Fil3965.

The tag

Tongerl

is used as the abbreviation for a Belgian

ID of one of the shops. The rst mentioned relationship

the relationship between these tags should be further investigated. The latter one

Fil3965

has high sales revenue or high

results

ould be

ustomer's

the

Fil3965

is the

ould indi ate that the shop

omplaints. By taking the time fa tor into a

ount, these

ompared over dierent time periods. Therefore, the approa h presented in this paper might

be an interesting tool for high-level managers in the
level

ity and

ould be a signal that something is wrong and that

ompany's issues su h as

ompany. High-level managers are more fo used on higher

orporate strategy and are not always aware of all the things that are going on in

ompany. The visualization of the lightweight ontology obtained through our approa h

ould support them

in their daily work and help them in de ision making. Therefore, we regard it as a kind of tool for de ision
making or a sort of add-on for an existing business intelligen e tool.

5.2. Follow-up Tool for new Terminology.

tool for new

orporate terminology.

ompany a quisition, su h an approa h
ompany, the a quired

The proposed approa h

ould be valuable as a follow-up

It reveals how new terms are utilized and interpreted.
ould be very interesting. When a

ompany will have to apply new terminology to improve the

between both of them.

Again, the time fa tor

In the

ase of

ompany gets a quired by another
ommuni ation pro ess

an be in luded in the pro ess to evaluate and

ompare the

results.

5.3. Creating Teams.

When new teams have to be set up, the approa h might be helpful to

most appropriate employees. This visualization shows how tags are
the terms that are related to a
new team. Of
tags,

ertain word, the

orresponding employees

ourse, so ial networking te hniques [16℄ whi h

hoose the

ombined with other ones. By sele ting all
ould be sele ted for the

an be used to

reation of a

luster employees based on shared

an be used as an additional te hnique to nd employees.

6. Dis ussion and Future Resear h.

the IT-dire tor and
of the approa h.
ompany.

Next to briey validating the approa h by presenting the results to

ommuni ation system's analyst of the

ompany, we also dis ussed the possible appli ations

In their opinion, the rst and third appli ation benet would be most interesting to their

They even suggested a visual sear h tool as an additional appli ation.

Su h as tool

ould be an

extension of the suggested management tool. When the manager nds an interesting hierar hi al relation or
luster, he should be able to

li k on it to retrieve the

orresponding messages.

We plan to expand our tests to other message types to verify the appli ations whi h we dedu ed from our
urrent results. In addition, we should set up fo us groups with employees of the
the possible appli ations

ompany where the results and

an be extensively dis ussed. The approa h should be further extended and in lude

more te hniques and algorithms su h as

lustering te hniques. In this way, more relations might be in luded in

the ontology.
A threshold value that determines the minimal optimal frequen y of a

ertain tag to be taken into a

ount

when applying our methodology should also be found.
When taking tags into a

ount for business intelligen e appli ations, the quality of the tags, be omes an

important issue. Tagging does not restri t its users to use a predened
use whatever tags or keywords they like. Sin e no

ontrolled vo abulary, they are free to

ontrol me hanism is in luded, there is no

ertitude regarding

the quality of the tags. Therefore, metri s to automati ally dete t high quality tags be omes a real ne essity.
Further, we will try to nd a method to map the ontologies obtained by applying the approa h to dierent
message types. However, we believe a

ost-benet analysis should also be built-in in the approa h to evaluate

whether a more extended version of the ontology will generate the ne essarily return on investment. Currently,
the approa h minimizes the human input and in this way a lightweight-ontology is
the

ost-e iently derived from

orporate folksonomy.

7. Con lusion.

the employees.

Sin e

Companies need a

ontology engineering te hnique based on
folksonomy into a lightweight
to an existing

orporate ontology be ause it

an improve the

ommuni ation among

urrent ontology engineering te hniques have some disadvantages, we proposed a new
orporate folksonomies. It is a 6-step approa h to turn a

orporate ontology. By means of a

orporate folksonomy dataset. Based on a rst small validation we

lightweight ontology ree ts the

on luded that the obtained

ompany's terminology and might help to improve the

the employees. We also dedu ed a number of possible appli ations for a
follow-up tool for new terminology and as a tool for the

orporate

orporate folksonomy, we applied our approa h
ommuni ation among

ompany: de ision tool for management,

reation of new teams.
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