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Abstract. Nowadays, the approaches that combine semanticontttogies and web
2.0 technologies constitute a significant searelu fthat attracted the interest of a best
part of searchers. We will present in this paperogginal approach concerning a
technology that has recognized a great popularnitphése recent years, we talk about
folksonomies. Our aim in this contribution is tosgibirth to a new kind of reasoning
concerning the Social Semantic Web technologieoritler to see how we can
overcome the problem of tags’ ambiguity in folksonies automatically even when we
choose representing these latter with ontologieghis work we’ll also see how we
can enrich any folksonomie by a set of pertinetadaat can improve and facilitate
the resources’ search in these systems; all this tackling another problem from it
suffer this technology, we speak about the proliéspelling variations.
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1 Introduction

Web 2.0 and Semantic Web constitute today a new tifi search, its aim is the
combination between the techniques and the priesigf these two fields in order to
constitute a real Social Semantic Web. These dagydMeb 2.0 is imposed as the web of
users; with it the Net users become also creatodsita and not only consumers like in the
case of Web 1.0. Moreover Web 2.0 offers to usessenpossibilities of expression for
achieving their goals. These possibilities alloveath one to create, annotate, share and
make public what he found interesting. Among thevgdul technologies of Web 2.0, we
find folksonomies, this term has recently appeavedthe net to describe a system of
classification derived from the practice and methofd collaboratively creating and
managing tags to annotate and categorize contdig; gractice is also known as
collaborative tagging, social classification, sbédiaexing, and social tagging [12]. The
basic principle of this concept focused on thregnreements: the user, the resource and the
tag, where the combination of these three notianssgdelivery for a search tool based on
the annotation of web resources by users whom gragla set of words called tags.

The Semantic Web in turn plays an important roletha development of resources
retrieval on the web. Ontologies that constitute fackbone of this tendency contribute



significantly in solving the problems of semantahsring the definition and the search of
information. However even with the strengths and thenefits of folksonomies and
ontologies; except that their combination doesquarantee the resolution of any problem
from it they suffer all the both. As an example g2 the main problem in folksonomies
which is the problem of tags’ ambiguity (Polysemidso the variations in writing the same
concept (Spelling variations or Synonymy) can pesene problems during the search
phase. Therefore the ‘resources’ search withinsfollomies needs some techniques of
inference and reasoning to improve more and maeegthality of the results obtained in
these systems. Also the use of ontologies in thenhaof the previous approaches requires
an expert who must control the relations betweendifferent elements of ontology. And
even in the cases where this procedure is donematitally; we find in general that the
problem of ambiguity was solved for a specific domar according to a set of constraints
previously given depending on the relations exgtin the ontology; and not for any
situation. Also the lack of an automatic enrichmehfolksonomies is a major challenge
that we will try to tackle it in our approach SSKSemantic Social Folksonomy with
Ontology). So our goal in this contribution is thosy how we can exploit the power of
social interactions between the members in folkepn@n order to extract the meaning of
terms and overcome the problems of tags’ ambigauity spelling variations. Also we will
try to show how we can use the principle of rulasddl systems with ontologies for helping
our system to enhance automatically the folksondaypyacts can increase the amount of
data available within our system with relevant infiation which can facilitate the resources
retrieval and optimize the time expended during fhibcess.

Our paper is organized as follows: Section 2 prssarguick overview about the main
contributions attached to our search field; in BecB we will detail the design of our
approach. After in Section 4 we move to the expenital phase in order to measure the
performance of the SSFO approach and discuss tlagned results. Conclusion and future
works are discussed in Section 5.

2 Related Work

In this section we will show the principals contriltons concerning the subject of
folksonomies. After a profounder study we have $aat the majority of propositions are
oriented toward the search of semantic relatiorsshipong the folksonomy’s terms in order
to surmounting the problems of semantics’ lackhiese systems. Because the article’s space
doesn'’t allow us citing all these contributions, wil put the point on the famous works
which try to reduce tags’ ambiguity problem andezsplly those aimed to extract the
semantic links between folksonomy’s terms usinglmgfies.

Mika [8] proposed to extend the traditional bip@rtmodel of ontologies to a tripartite
one: that of folksonomies, where instances are kegsvused by the actors of the system in
order to annotate web resources. In this articli&aMocuses on social network analysis in
order to extract lightweight ontologies and the leiption of the strength of these
ontologies in order to explicit semantics betwesnterms used by the users (actors).

In another work, Gruber [4] argued that there iscomtrast between ontologies and
folksonomies, and therefore recommended to builtbatology of folksonomy".



According to Gruber, the problem of the lack of satc links between terms in
folksonomies can be easily resolved by represeritikgonomies by ontologies.

Specia and Motta [11] in their turn have preferted use of ontologies to extract the
semantics of tags. Their approach consists in imgldags clusters, and then trying to
identify the possible relationships between tagsaoh cluster. The authors have chosen to
use ontologies available on the semantic web ierota express the correlations which can
exist between tags. A more detailed attempt to @ueizle this method is described in [1].

In the same trends; Buffa et al. [2] presented masgic web application baptized
SweetWiki reconciling two trends of the web: a satitally augmented web and a web of
social applications where every user is an activevider as well as a consumer of
information. The goal here is to exploit ontologéa®l semantic web models to improve the
notion of social tagging. According to the authdegyging remains easy and becomes both
motivating and unambiguous.

The niceTag project of Limpens et al. [5] is foadisen this same principle: the use of
ontologies to extract semantic links existing betweags in a system. In addition, this
project has introduced the idea of exploiting iat#ions between users and the system to
validate or invalidate automatic treatments carmed based on tags. The authors have
proposed methods to build lightweight ontologiesttltan be used to suggest terms
semantically close during the search of documeuitdegl by tags.

Pan et al. [9] aimed at reducing the problem of igniby in tagging. They proposed to
extend the search of tags in a folksonomy by ueimtglogies. They defended this principle
of extension of the search in order to avoid batigethe users with the rigidity of
ontologies. More precisely, they concatenated anthig terms with other ones in order to
increase the precision of the results of a keywaased search.

Scott and Hubermann [10] analyzed the structutbéborative tagging systems as well
as their dynamic aspects. Specifically, they discest regularities in user activity, tag
frequencies, kinds of tags used, bursts of popwlan bookmarking and a remarkable
stability in the relative proportions of tags witha given URL. They also discussed why it
is difficult to retrieve contents (which in our eaglay the role of resources) in a
folksonomy. In particular they highlighted some lgeons like synonymy and polysemy.

Markines et al. [6] discussed how to extend angattaditional notions of similarity to
folksonomies, and which measures are best suitedafiplications such as navigation
support, semantic search, and ontology learninge &hthors builded an evaluation
framework to compare various general folksonomyeldasimilarity measures derived from
established information-theoretic, statistical, @nactical measures.

We also investigated the works relative to the memendation of relevant resources. De
Meo et al. [3] proposed to recommend a set of messuto enrich user profiles, a user
profile being represented by the list of tags imedl in his query. They expand queries to
recommend resources to users performing a keywasdebsearch; in order to enhance their
profiles. A user query is enriched with tags dissred through the exploration of the two
graphs TRG (Tag Resource Graph) and TUG (Tag UsaplQ. According to the authors,
this enrichment improves both the strategy of revemder systems and that of
collaborative filtering and content-based filterisygstems.

To sum up, most of the works relative to folksonesnaim to bring together ontologies
and folksonomies as a solution to the tags’ ambigproblem and that of the lack of



semantic links between tags. The approaches sumzedaim this section showed that the
social nature of resources sharing is not in caidtion with the possibilities offered by
ontology-based systems. But the rigidity which eleerizes ontologies and the need of an
expert who must control and organize links betweenms as in [4] seems a little
cumbersome and too much expensive. Even the stescéxtracted automatically as in [7]
still suffer from the ambiguity of concepts.

Regarding the work of [11], the use of semantic waltologies for extracting
relationships between terms is not sufficient, beeathe semantic web does not include
enough specific domain ontologies and this willtptige problem further.

Also the expertise of users which was introduced[5h is characterized by the
complexity of its exploitation when we try as muel possible to avoid a cognitive
overload, to limit the necessary effort for thenfiatization of this expertise.

Based on these observations, we started our trishprove a little this technology and
give a new view concerning the combination betwieétsonomies and ontologies.

3 The Approach: Semantic Social Folksonomy with Ontagy (SSFO)

The newness presented via this approach appeangtiefact that our idea is not limited
to a specific folksonomy or a particular ontolo@ut the challenge here is to present a new
technique can be applied to any folksonomy repteseby any type of ontology (we want
say that all the contributions which have suppottesiuse of ontologies for emerging the
semantics in folksonomies; can use our technigbétdeheir approach for improving some
points in those latter).

Also the new which is offered in this work can hengnarized by the fact that we have
based our proposal on the strength of the soci@cf folksonomies in order to extract
the words’ semantics and overcome the problemgs @mbiguity. Note that the aim of our
approach SSFO is to introduce both the semantidgransocial aspects in folksonomies in
order to enable any user in the system to retri;devant web resources close to his
preferences.

Moreover our objective via this contribution ispgoovide a simple and optimal method
can be adapted to any user profile in order to giveeach member in the community
pertinent resources when he makes a search by kdgwdhis can let the results be
modified according to the preferences of each usethe system. Therefore we have
suggested assigning to each proposed resourceentage of recommendation as follows:
'strongly recommended’, 'recommended’ or 'wealdgmemended ' according to the degree
of similarity among users.

Here we will not limit or specify a particular wetp represent a folksonomy by an
ontology, but the essential for us is to show hosvaan produce a technique can help any
ontology already proposed for representing a folksoy to overcome the problem of tags’
ambiguity automatically without the need of an exweho must do the control of different
relations in the ontology.

In addition we want show how we can enrich ourk§dohomy without human
intervention with relevant data in order to helptimizing the time of search and



enormously reduce the problems of spelling vanetiand the lack of semantics within
folksonomies focusing on the rules-based systems.

Overall, we can summarize our motivations and dhjes as follow (see table 1):

Table 1: A summary for the motivations and the otiyes of the approach SSFO

* Motivations:

1. In the most of the solutions presented to overctmeproblems of semantigs
and those related to the recommendation of ressurcdolksonomies; the
preferences of each user are not taken into accdonbther word these
approaches aren’t characterized by the specificatiddisplay’s instability” in
folksonomies which is a corollary to the fact titae results of a seargh
procedure vary depending on the interests of eaeh u

2. The majority of contributions don't take into acotuhe resolution of tagg
ambiguity problem.

3. The exactitude of results during the phase of métion retrieval and even
during the recommendation of resources isn't veegisely.

4. The works that aim to combine the techniques are ghincipals of the
semantic web and the social web still suffer fréwese problems.

» Objectives and suggestions:

1. Recommending relevant resources for each user dingoto his preferences
suggestion: study the profile of each user, compare it with tieers and themn
recommend a set of pertinent resources to thisameerding to the results ¢
similarities’ calculations.

2. Reducing the problem of tags’ ambiguity in folksories— suggestion: see
Hypothesis {Section 3.2).

3. Reducing the problem of tag’ spelling variationsfatksonomies> suggestion:
enrichment of folksonomie with a set of informatfi¢tiata) can precise the search
result and overcome the problem of spelling vasiatilt should be noted that we
are referred to the rules-based systems in ordealze this idea).

4. Decreasing the semantics’ lacks in the social webuggestion: using the
principals of semantic web (ontologies) and alse thles language RIF t
overcome this problem.

=

(=}

3.1 Formal description of the approach SSFO

In this section we will express how the communityilembers, the resources, and the tags
have been represented, also how we have symbdhieecklationships between these three
elements.

Formally, a folksonomy is a tuple = <U, T, R, A> whereU, T and R represent
respectively the set of users, tags and resouacelh represents the relationship between
the three preceding elements Rec U x T x R.

1we’'ll use in the remainder of this document thentéfact” instead of “information”.



Because this approach is intended to present aitpehthat can help any folksonomy
represented by an ontology to overcome the problefntags’ ambiguity and spelling
variations based on the preferences and the ittersfs each user, and also enrich
automatically the system by new relevant data, wggest here to represent our folksonomy
with a simple ontology defined by primitives retats such as "tagged by" and "used by"...

etc. (For example: "a resource Rtagiged bya tag T", "a resource R ised bya user U"
...etc.).

3.2 The proposed method for treating the problem of tag’' ambiguity

The method that we have chosen to treat the probfetags’ ambiguity is simple. It is
based on an elementary hypothesis focused on tbelation of similarities between users
in the system. Our technique to overcome the proldttags’ ambiguity is not based on the
ontologies in an explicit manner, but it is rathesed on the strength of the community
effect which characterizes the technologies of &i€hin general. So the idea is to study the
profile of each member in the system and then coengf@ preferences of this one with
other users in order to extract those who are amtd him. The example 1 gives a simple
explanation of this idea.

Example 1.In this example we have three users; each orepiesented by the list of his
tags as shows the Table 2:

Table 2: A matrix represents a set of users wigir tags

Users Tags
U; computer, mac, web2.0, C#, perl.
U, apple, fruit, food, chocolate.
Us computer, apple, perl, mac, C++.

Let us suppose that usei Wants to retrieve resources relative to the waed the tag)
‘apple'.In the current folksonomies, the obtained resullt egintain all the resources tagged
with the tagapple'i.e. those relative to food and computer, even tithfact that it is clear
for a human reading {$ tags, that his preferences are relative to cdempand not to food.
The previous situation can be summarized as follow:

Problem 1.Lack of semantic links between tags leading toablem of ambiguity: a tag
can refer to several concepts, i.e., a tag can $eweral meanings.

Hypothesis 1.Two resources tagged by the same word (tag) enéasj if they are used
by users who share similar interests or when thayessome number of t&gs

Solution 1. Measure the similarity between users, to spedifys¢ who have similar
preferences.

2 Of course the degree of similarity between two ueses will differ according to the number of the
common tags between them.



It should be noted that:

-To make the system flexible, we propose to makaétract with the user to accept or reject
the retrieved resources.

-To avoid the "cold start" problem which is genbralccur from a lack of the required data
by the system in order to make an excellent recomaiaion; it's proposed to measure the
similarity between resources when the users arsinofar (see the Example 2).

Example 2:Let us now consider the following situation delsed in Table 3:

Table 3: The same set of users with another bhag (vho have not a lot of information indicating his

preferences
Users Tags
U, computer, mac, web2.0, C#, perl.
U, apple, fruit, food, chocolate.
Us computer, apple, perl, mac, C++.
U, apple.

If the user | searches resources tagged with 'apple’; our systéfirst propose him the
resource corresponding to tag 'apple’ which is lsethe user Lwith a 'very strong' level
of recommendation because the two userand U have similar preferences.

On the contrary the resources corresponding tdafpeéapple' which is used by the user
U, will be given to 4 with a percentage 'low' level of recommendatioodnse Y and U
do not share the same interests.

Now how should the system answej fdr whom it does not have much information
about his interests? For such cases, we proposeetsure the similarity between the
resources corresponding to the tag 'apple’ whiaséd by |J and the resources already
proposed to Wwith a high percentage i.e. those of,.Uf the resources are similar, the
system will propose them to,With a 'very strong' level of recommendation, otfiee with
a 'low' level of recommendation.

So we can summarize our methodology as follow:

Step one: Calculation of similarities between usersTo calculate this similarity we
suggest to use a measure that allows represergoiguser by a vectoy designates a series
of binary numbers defined the set of his tags @ feisources. Thus, to calculate the
similarity between two users, for example &hd U, this measure proposes to calculate the
cosines of the angle between their associated reegtand y as shown in the formula (1):

_ V1.V
cos(vy,v2) = oz (@

Step two: Calculation of similarities between resouces. When the users are not
similar we suggest measuring the degree of sinyldetween resources in order to avoid
"cold start" problem which is generally resultedrfr a lack of the data required by the
system in order to make an excellent recommendation



Step three: Calculate the percentage of recommentian for each proposed
resource.We propose here assigning to each resource recodendry the system a factor
that indicates the percentage of its recommendatiocm the resource is ‘highly
recommended’, ‘recommended’ or 'lowly recommendedachieve this classification, we
propose to calculate the ratio between the numbersources used by the user himself (i.e.
the one who does the search) and the number oEfuwairces shared between him and the
other users.

We must first select a thresholdeS[0, 1] to schedule the results. Such that for each
resource recommended by the system we perfornottosving:

nb resources (User i NUser j
-Calculate ¢ ser J) 2)
nb resources (User i)

>= S then the resource is highly recommended
< S then the resource is recommended
= 0 then calculate the similarity between resosirce

nb resources (User i NUser j)

-If

nb resources (User i)

In the Figure 1 which is presented below, an agtidiagram that will illustrate the
search’s procedure followed by our approach isothiced: As it's shown in this Activity
Diagram, the Levenshtein distaAds being used when the tag is not found in the
folksonomy in order to measure the edit distande/déen tags in the system, this allows our
system to detect spelling variations and so itaféer to user presumably equivalent tags.

read kag

T k Found
20 NOLF oA Tag found Calculate the similarity between users

Ga\(u\ate Fercentane = (nb_resource(User i n Useriiii{nh_resource(User i )D

Gal:ulate the similarity between resources ™ PErcentags =0 )\Eercentage < 5" Recommended resource

Select the suggestions

Calculate Levenshtein Distance

Show suggestions
Suggestions Founded

ercentage ==5

Suggestions not founded

‘Weakly recommended resaurce X {/_ Highly recammended resource )
-~ Dissimilar resources Simnilar resnurces\

i et : ¢ Show results :

kil

Fig 1: Activity Diagram for the search procedure

3 By following the example of [11] and [5]



3.3 Rules-based systems in Folksonomies

The idea of using rules-based systems in folksoasrand in particular in this approach
__which aims to extract the meaning of terms andramme the problems of tags’
ambiguity and spelling variations__ was born frdme nheed to create and save new data
from some information available in our folksonomydaothers extracted from the
similarities’ calculations that are computed bef@re. during the step 3.2).

The purpose here is threefold and it can be suraetin the following points:

a- Avoid the existence of an expert who must céragrml add the new data. This let us
say that our technique is dynamic and automatic.

b- Optimize and reduce the time required for saagchelevant resources for each user
by avoiding the recalculation of similarities eveirye.

c- Enrich the folksonomy by a set of data that batp in the process of search and in
reducing the problem of spelling variations by addinew facts deduced from the
similarities’ calculations (which have been made\a).

In our approach the folksonomies’ enrichment idized by two categories of data as
follows:

1. Enrich our fact base by facts extracted from gimilarities’ calculations that have
already been made (during the step 3.2); and wdagtthat: such resource is similar to such
resource.

Example 3.1f we have already found that a resource R1 islairto another resource for
example R2, then we add this information to out faase, i.e. we add the following fact:
is_similar_to (R1, R2) which express that "R1 mikir to R2".

With this method our system does not recalculagestmilarity between the users every
time when an actor want search a relevant resoubcgst will optimize this time and also
the memory space that can be lost in each calonl&icause with this process; before our
system begin the calculation of similarity betwesers or between resources it will first see
in the fact base if there are resources similahtse already proposed to this user __ this
can be done by checking if there is a fact (is_lsimto (Rx, Ry)) in the fact base . Ifitis
the case then our system will not calculate thealaiity between the current user (i.e. the
one who do the search) and the others who havethi&edesource or even recalculate the
similarity between these two resources (for exantipdetwo resources Rx and Ry) because
they are already considered as similar, but it piipose this latter resource (we speak in
this example about the resource Ry) directly to oser with the same percentage of
recommendation of the resource that is similat.tdVith this procedure we can guarantee
the gain of time and memory space.

Note that the choice of these types of facts wasedban resources and not on users
because we must be aware that the profiles of userde changed at any time by adding
new tags or new resources and therefore we can'thsd “two users have always the same
tastes”. On the contrary if a large set of users #leeady agreed that two resources are



similar, this information becomes an assertion eifethe profiles of these users can be
changed in the future. And so we can put our sebgpdthesis which states that:

Hypothesis 2.Two resources are similar if they are already @elgs similar by a group
of users.

2. The second type of facts that we have chosemrich our folksonomy consist to add
facts of the form: "A resource;Rtan have as tags the tag'r can_tagged_by RTy).
These facts can help us to overcome the problemmbiguity and especially the problem of
spelling variations in folksonomies. The exampléohe(Example 4) gives a simple and a
concise explanation.

Example 4. Supposing that we have found two resources R1R#hdagged with the
same tag (we take for example the case of an ambggiag as "apple™) as similar, and that
R1 have as others tags the following set: computer;, software. On the contrary the
resource R2 has only the tag apple. So if we adulinfact base the following assertions:
can_tagged_by (R2, computer), can_tagged_by (R2) namd can_tagged by (R2,
software), the advantage of such facts is twofold:

i. Reduce the problem of tags’ ambiguity (because similarity between resources
became more highly).
ii. Reduce the problem of spelling variations.

We can explain the second point (ii) as follows:

Problem 2. The problem of spelling variations when we warstoatate tags for the same
or similar resources. For example a user can usedifferent tags to describe a same
resource or similar resources.

Solution 2. Enhance automatically the fact base by assertibtie form: can_tagged_by
(Rz, Ty) or "The resource Rz can have as tags the tag Ty".

Example 5. For example: "cat" and "chat" means both the saoreept (animal) in
English and in French, but when a user searchesimess annotated by the tag "cat", the
system will not offer him those tagged by the wtetat" because it can’t understand that
the tag "cat" is equivalent to the tag "chat". theys words, supposing that the usgr U
tagged a resource; Ry the tagcat and Uy is the user who tagged the resourgdofRthe tag
chat Noting that; the two resources &d R are already considered as similar according to
the similarities’ calculations that have been mhaefore.

Now if the user | wants search resources concerning the animal tgathe tagcat,
the resource Rwill not be given to him. In order to overcomestiiroblem our approach
proposes to add the following facts: can_taggedRpychat), can_tagged_by {Reat). And
now any user can benefit from the resources ofother and so we have overcame the
problem of spelling variation in folksonomies.

Note 1. We must explain the difference between the two erigs tagged_ byand
can_tagged_by:



The first (i.e. tagged_by (Rx, Ty)) shows that arusas tagged the resource Rx by the tag
Ty. In other word it means that is the user whdizea this task and not the system. On the
contrary the second relation (i.e. can_tagged_by ) demonstrates that is the system
who confirms that the resource Rx can tagged byt#ge Ty after the calculation of
similarities. So in our database we can differ¢atizetween all the kinds of properties.

3.4  The relationship between our folksonomy and our ruts-based system

Until now we have spoken only about the fact baw e haven't talk about the rules
presented in our approach. In this part we wilugttate how our idea can help the
approaches based on the representation of folksesomith ontologies to overcome
automaticallythe main problems in folksonomies like the probleframbiguity and it of
spelling variations.

Here the relationship between this solution andeahgroblems appear behind the choice
of the rules’ language RIF (Rule Interchange Foymahich became recently a W3C
Recommendation. The choice of this language isvatsd by the fact that it can support
the import of RDF data and RDFS/OWL ontologies.cAsmapping to RIF from ontologies
and the vice versa is possible, and thus we cailydasat our dataset and enrich the
folksonomy.

Furthermore the strength of this language is apfpem the fact that it can support many
kinds of dialects; among them we find the RIF-PRBe(Production Rule Dialect of the
W3C Rule Interchange Format) which allows addingleting and modifying facts in the
fact base. And so we can easily produce updated fat our fact base as required. In others
terms we can modify or assert and also retract afdacts in our data base according to our
needs. In the example 6 we will show how we carrasy retract a set of facts in our
database by the language RIF.

Example 6. Assume an initial state of the fact base that gegented by the following
set, w0, of ground atomic formulas, where_ul, t1, u2, t2 and _r2 denote individuals
and where ex1:User, ex1:Tag and ex1:Resource mprelssses:

Initial state:

« w0 = { ul#exl:User _tl#exl:Tag _rl#exl:Resoure#exl:User _t2#ex1:Tag
_r2#ex1:Resource

_ul[exl:tag->_ t1] _ul[exl:resource->_rl] _tleser->_ul] _tl[exl:resource-> rl]

_rl[exl:user->_ul] _rl[exl:tag->_ t1] _uZ[exl:tag?] _u2[exl:resource->_r2]
_t2[exl:user->_u2] _t2[exl:iresource->_r2]r2[ex1l:user->_u2] _r2[exl:itag->_t2]}

1. Assert (_rl[ex1:similarTo->_r2] ) denotes an atomic action that adds to the faet,bas
a fact that is represented by the ground atomimdde: _ri[ex1:similarTo->_r2]. After the
action is executed, the new state of the fact saspresented by:

« wl = { ul#exl:User _tl#exl:Tag _rl#exl:Resoure#exl:User _t2#ex1:Tag
_r2#ex1:Resource

_ul[exl:tag-> t1] ul[exl:resource->_r1] _tl[ewkr-> ul] tl[exl:resource->_rl]

_rlJexl:user->_ul] _rl[exl:tag->_ t1] _uZ[exl:tag?] _u2[exl:resource->_ r2]
_t2[ex1:user->_u2] _t2[exl:resource->_r2] _r2[eser->_u2] _r2[exl:tag->_t2]
_rl[ex1:similarTo->_r2]}



2. Retract (_t1l[ex1l:user->_ul])denotes an atomic action that removes from the fac
base, the fact that is represented by the growmiatformula _t1[ex1:user->_ul]. After the
action, the new state of the fact base is repreddn:

« w2 = { ul#exl:User _tl#exl:Tag _rl#exl:Resoure#exl:User _t2#ex1:Tag
_r2#ex1:Resource

_ul[exl:tag->_ t1] _ul[exl:resource-> rl] _tl[ez&ource->_r1] _rl[exl:user->_ul]
_rl[exl:tag->_t1] _u2[exl:itag->_t2] _u2[exl:iresms_r2] _t2[ex1:user->_u2]
_t2[exl:resource->_r2] _r2[exl:user->_u2] _r2[¢xd:>_t2] _rl[ex1l:similarTo->_r2]}

Note 2.We can use the terModify in order tomodify a fact represented in the fact base.
And we can also use to realize this task the seguRetractthenAssert

4  Experimentation

After completing the design of the SSFO approachtiise now to begin its
implementation, so it's in this section where we caap the fruits of our investigation. We
will first describe the dataset used in the testgghand after we’'ll do the analysis and the
discussion of the findings results.

4.1 Data Set

The dataset used in our test phase is describ#dsiisection followed by some analysis
and discussion of the obtained results. The databfshe website del.icio.us has been
employed in this experiment representing the masidudataset for overall conducted
experiments in folksonomies. Noting that we havieected a random set of data (i.e. a
random sets of users, tags and resources) to eerlbdstrate the validity of our proposal.
To fully shown the validity of SSFO, two classesusérs are randomly chosen: the first one
contains the users who employed ambiguous tagsagsdwith spelling variations and the
second contains those who don’t use these wordsvhotcan get them in the future. The
users’ number is equal to 55. For the set of teggglun this experiment we selected 526
different ones, among them there are some tagshwdmie ambiguous and others have
spelling variations. The used resources numbenigleto 950; every resource can have
multiple tags, and even multiple users. And inltat@ have 1605 tag assignments.

4.2 Data treatment

The first step. First of all, we have constituted a simple ontoldgym the dataset
described in the section (4.1) in order to repretenfolksonomy by ontology. It should be
noted that we have used a simple properties foeritdsg this ontology in order to avoid
losing the meaning and the objective of our apgro&» because the approach SSFO is
intended to present a technique that can helpfatiisonomy represented by an ontology to

4 We try now to validate our approach SSFO with pihetologies proposed already in the above
approaches in order to measure its effect to ingptbese latter.



overcome the problems of tags’ ambiguity and spgliariations based on the preferences
and the interests of each user, and also enricmatically the system by new relevant data,
we suggest here to represent our folksonomy wihrgle ontology defined by primitives
relations such as "tagged by" and "used by"...etor @xample: "a resource Rtmgged by
atag T", "aresource Rised bya user U" ...etc.).

The second stepThe aim of our contribution is to generate a fléxitechnique, in other
words, a technique that can be adapted to anytisitudor this reason, we tried to automate
it by using tools that can considerably avoid tfiereof the site’s administrator.

Therefore after collecting all the data set usethentest phase, a tool of social network
analysis called "Pajékis used, where the purpose is the extractiorhefthree networks
'‘Users_Tags', 'Users_Resources' and 'Tags_Resourbesusage of this tool facilitates
greatly the generation of the three graphs and ttwresponding matrixes, which makes
this step generated automatically. The figureseuresl below (Figure 2, 3 and 4) show the
three networks generated from our data sample.

The results of this step are used in our methodotogcalculate now the similarities
between users and between resources in order ¢utdée pertinent resources for each
searcher (i.e. each user).

Fig 2: The network Users_Tags of Fig 3: The network Users_Resources of
our data sample with Pajek our data sample with Pajek

Fig 4. The network Tags Resource of our data sample with Pajel

5It's an analytical tool of social networks, used7].



The third step. Once we have extracted the three social netwonkk calculate the
different similarities, now we can turn to the thstep in our experiment; it which related to
the fact and the rules bases of our system. We tianese to represent the data available in
these two bases the rules language RIF becaufievit @s representing and manipulating
our data easily because it can manage RDF datRBR& /OWL ontologies.

As we have already said in Section 3, the choicéhefdata used in the fact base is
focused on the results obtained after the cal@radf similarities, and so every time when a
new user does a search by a tag, our system vdlbadle specifies that a such resource is
similar to a such resource using the RIF langu&gewcerning the rules base, we have used
also RIF to produce rules allow us to add, deletmadify one or a set of facts as required.
Note that the enrichment of folksonomies is maderaf mapping from RIF to RDF, RDFS
or OWL to obtain the new folksonomy representecimew ontology (i.e. the last ontology
modified after adding, modifying or retracting neet of facts).

4.3 Results

Seeing that a system of information retrieval afiayiving to the user the documents that
will help him to satisfy his need of informatiomdithat a recommender system delivers
documents to people basing on their profiles inltimg term. Sure enough the system that
have been realized combines these two fields, Iseciaallows at the same time to propose
resources that will help a user to satisfy his nfsednformation, basing on its long-term
profile. And for this reason a set of metrics tha employed in these two areas will be used
for the evaluation of our approach:

Precision. It measures the system's ability to reject all net¢vant resources to a query.
It is given by the ratio of all relevant selectedaurces and the set of all selected resources.

Recall. It measures the ability of the system to retrialfeelevant resources to a query.
It is given by the ratio of relevant retrieved reszes and all relevant resources in the
database.

Rates of precision and recall are given by the tdations (3) and (4):

Precision= % 3) Recall= R% (4)

WhereR: is the number of the relevant resources in tHeeamon, M: is the number of
the resources selected by the system Brd is the number of the relevant resources
selected by the system. It should be noted thatlwments of each set (i.e. thoseRpiM
andR+) are selected from our data sample as follow:

-The number oR for each user is calculated according to the [eraff this one in the
folksonomy. For example we take the case of the wbe is identified by this list of tags
{java, computer, mac}, in our evaluation we havppased that the preferences of this latter
are similar to a computer sciences field and nathefood when he did a search by the
keyword apple. And so all the resources that ansecto the first domain are considered
relevant to this user and they are proposed towittma highest degree of recommendation.
And in order to avoid the case when this user ceargs opinion and likes to search
resources related to second field (i.e. food) guoreach give him these resources at the end



of thelist in order to avoid this kind of problems. Irhet words the approach SSFO ta
into account th@robable changes in the tastes of each

- The number oM is calculated from the number of resources propbgezlr approact

- The number oR+ is calculated by computing the number of the resesiof R whick
are highly proposed to the us

The metric F1. It's a combination of the two previous metrics aaddefined by the

formula (5):
( ) F .= 2. Precision. Recall (5)

Precision+Recall

In order to evaluate our approach; the three netisted above are calculated for e
user, and then the average of each metric in thesyis calculated. The results are shi
in Figures 5 and 6.

85 88 79
I 82 ‘
70
M Precision Precision
Recall I H Recall
79 I
% F1 I EFl
/ i/
Fig 5: The average of the three Fig 6: The average of the three
metrics concerning the problem metrics concerning the problem of
of tags’ ambiguity spelling variations

4.4  Discussion

The approach presented in this work consists td firays to equip in a "dynami
manner the development the systems of social sharing. It try to extrée semantics in
order to allow users to capture in the course @i ttiaily tasks the social dimension of tt
use of some terms. It appears from this study lyptd that can be summarized as follo

The consensus among users who have similar indefesstusing the same tags or -
same resources plays an important rolthe elimination othe problem of ambiguit

Also the increase in the weights of these termih@se resources has an influenn the
emergence of the semantic even when there ar¢hagsan have several meanin

Indeed the results which we have obtaiiconcerning oudata sample show that t
technique SSFO is succeeded in distinguishing ketwaembiguous tags and also th
which have spelling variation:

Comparing theSSFO approach with othersrying to discuss the problem of tag
ambiguity, for example th Pan’s and al work [8], we can conclude that ouultssar¢ very



optimistic especially when we know that the progbapproach is flexible i.e. the result of
the search’s procedure will be changed accordirigtevests and the profile of each user in
contrary to other approach. In addition the wor&gented in [8] doesn'’t tackle the problem
of spelling variations.

Concerning the works that aimed to recommendingt afsresources for each user like in
the approach cited in [3]. We find that the teclmeighat has been designed doesn'’t take into
account the semantic between terms, in particulacan’t distinguish between the
ambiguous tags and also the spelling variatiortagging and therefore it can provide to a
user resources that can rejected by h are not tdsis preferences.

5 Conclusion and Future Work

Our investigations in the field of Web 2.0 and espéy that of folksonomies have
enabled us to make a substantial contribution irchvive are interested with surmounting
the problems of tags’ ambiguity, spelling variasoand also enriching our folksonomy
automatically by a set of relevant facts.

We have proposed a new technique based on the édsocial interactions between the
different actors in the system and the rules-bagstems in which the objective is creating
a consensus among the users of a same system en tordncreasing the semantics in
folksonomies. We have tested this approach on dl smeount of data and we have
obtained good results, but this performance stdjuires a larger sample set to make it with
confidence. In order to expand and improve thiskwee propose to validate our approach
on a large amount of data, enrich our databaseh®r celevant facts and rules and we wish
also validated our approach on other databases.
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