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Abstract. A user profile has to reflect the user’'s needs according to his characteristics
(personal data, interests and preferences), his context, and his situation. In this article,
we focus on the problem of adaptation quality in social networks, which is affected by the
accuracy and relevance of the user’s interests. The originality of our approach is the
proposal of a new technique of interests’ detection by analyzing the accuracy of the
tagging behaviour of the user in order to figure out the tags which actually reflect the
resources’ content. Our approach has been tested and evaluated on the Delicious social
database.

Introduction

Social information is permanently growing. Consequently, the adaptation process
becomes more complex. The adaptation is a process strongly related to user’s
profile modelling. A profile that reflects the appropriate characteristics (interests,
preferences, etc.) could avoid cognitive overload and disorientation of the user
when accessing the information space. In our work, we are interested in detecting
the user's interests that will be used in further works for an adaptation purpose.
Detecting social user’s interests' is a non trivial problem (Milicevic et al.,
2010). In fact, the user’s profile building process suffers from the lack of
information provided by himself. Indeed, the user generally doesn't give all the
information related to his interests. So his profile can never be considered fully



known by a system.In order to overcome such a problem, the researchers have
analyzed the social environment of the user such as his neighbours (the persons
connected to the user explicitly or implicitly), his tagging behaviour (the
collaborative action of tagging resources), or even the objects (the resources) he
interacts with (see for example (Astrain et al., 2010)).

In this paper, we firstly present some existing works integrating the social
environment of the user to detect interests. Then, we show the differences of our
approach compared to the other approaches in the same context. We then describe
our proposal for detecting interests and the experiments done to validate it.
Finally, we conclude and discuss some future works.

Related works

According to (Astrain et al., 2010), interests could be deduced from the social
environment based on the user, the object or even the tag. The collaborative
tagging behaviour is described as the connection of these three elements: it
represents the action of tagging a resource (object) by each user.

For the user, interests could be explicitly provided in the user’s profile (Zayani
et al. 2007), or implicitly deduced from his behaviour of navigation (Rebai et al.,
2012) or behaviour of tagging (Kim et al., 2011). The user-based interest could be
deduced from other users in the networks (neighbours) (Kim et al.,, 2011)
(Tchuente, 2013).

For the object, interests are deduced based on the objects that the user accesses
(White et al., 2009) (Ma et al., 2011). Objects could be any type of resource
(URL, web page, image, etc.). Although these works are object-based, they do not
analyze object's content. To analyze resource content, different techniques exist
such as the indexation technique. Indexation is used in order to extract the
significant terms from resources. After indexing resources different scoring
function could be applied in order to detect the most relevant resource according
to a specific query (Vallet et al., 2010).

For the tag, its utility has been proven to detect user's interest (Kim et al.,
2011). Tag-based interest detection could be deduced by analyzing used tags (De
Meo et al. 2010) or by analyzing the semantic of tags (Kim et al., 2011).

Synthesis

After presenting some researches done to analyze the tagging behaviour elements,
we now discuss the main differences between our approach and the other
researches: 1) Unlike most of researches which focus on the tag content
considered as an interest (by analyzing the semantic of the tags for example), we
will focus on analyzing the accuracy of the tags with the resources' content. ii)
We focus on analyzing the object-based rather than the user-based interest



detection. In fact object-based interest detection provides richer information than
the user-based method (Song et al., 2011). iii) for object-based interest detection,
most of researches do not consider the accuracy of the tags with the object
(resource) content. This problem has been addressed in (Milicevic et al., 2010).
However, the proposed approaches use techniques such as clustering, semantic
processing, etc. and none of them use the resources' content analyze in their
works. iv) dealing with the accuracy of the tag could overcome problems related
to the nature of these social annotations. The main problem is the ambiguity
associated to these tags since they are user generated keywords and do not follow
any rules. This problem has been explicitly addressed in some researches (see
(Mezghani et al., 2012) for more details). In our approach, this drawback will be
treated automatically while detecting the accurate tags.

To summarize, our approach uses the users' tags and treats them according to
the content of their respective resources. The accurate tags are those reflecting the
resources' content. In order to validate our research, we will use the social
environment that reflects the user's interests. The interests are stated accurate for a
user since they exist in his neighbours' profile (Tchuente, 2013).

Proposed approach

In this section, we will propose our approach for detecting accuracy of the user's
interest. This approach is based on the hypothesis that a user, who tags a resource
with keywords reflecting its content, is really interested with the thematic of this
resource. This observation will be experimented and validated on the Delicious
social dataset.

Description

In our approach, we analyze the tags assigned to the resources to detect user's
interest. The resources are generally a set of URLs describing them. We extract in
the first step the tagging behaviour relations, composed by the tags applied to the
resources by each user. Generally this activity is represented in a tripartite model
which describes the users U={u/,...ul}, the resources being tagged R={r1,...,rm}
and the tags T={¢/,...tn} :

Tagging relation :<U, T, R> (1)
where / the number of users, n the number of tags and m the number of resources.
In the second step, we extract the content of these URLs and index them as semi-
structured (XML) files, using the Lucene indexing tool API!. We will use it in
order to figure out the most accurate tags with regard to the content of the tagged
resources. Lucene relies on a field-based indexation technique. This characteristic

! http://lucene.apache.org/



enables indexing the documents according to one or more fields. Our indexation
process is done according to the fields: title, content and URL. After indexing the
content of the resources, we assign a rank to each resource according to the
assigned tag. This rank is computed from a similarity between the resource (as a
XML file) and the query (as a tag). Many similarity functions exist in the
literature such as the similarity function supported by Lucene?.

We run this scoring function according to the field content. After ranking the
resources, we test if the resource tagged by the query exists in the top-k result
provided by the ranking function. If it's the case, we state the tag as relevant to the
resource. This step is iterated for all tags of each user's neighbour. In order to
validate the relevant tags list, we compare the founded relevant tags (of the user's
neighbours) with the user's tag (real tagging behaviour). The validation step will
be detailed in the next section. Figure 1, describes the interest's detection process.
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Figure. 1. The interest detection process.

Validation

We validated our approach upon the Delicious database that contains social
networking, bookmarking, and tagging information. It provides information about
the user's friend relationships and the tagging relation information <U, T, R>. The
users U are described through their ID. The resources R are described through
their ID, URL and title. The tags T are described through their ID and value. We
have tested our approach on a set of 100 users. These users have different number
of neighbours (varying from 1 to 20). The number of tags, documents and tagging
relations is different for each user. This number may roughly vary from 10 to 500
for the tags, from 10 to 500 for the documents, and from 20 to 600 for the tagging
relations. For the result of the top-k documents relevant to a query, we have
chosen k=10000. The value of k is chosen according to the largest possible value,
as-we wanted to test (in this first stage) with the maximum of results achievable
(even those with lower scores). Also, the choice of the k value is proportional to
the number of resources (69226 URLs) and tags (53388 tags) in the database.
Let's take as an example the tag "math" assigned by a user to different
resources. This tag has a higher score according to the resource's title "IXL Math",
which contains math related thematic, then the resource title "Online Dice Roller",
which does not contain any information related to the thematic. So, according to
this example, the tag "math" is relevant to the resource "IXL Math". After

2 http://ipl.cs.aueb.gr/stougiannis/default. html



detecting this relevant tag, we will validate this result by using the user's
neighbours. The validation objective is to show if this relevant tag is accurate to
the user or not.

In this experiment, the neighbours are the explicit friendship relation (the user’s
egocentric network). The method of validation uses the social environment of the
user (the neighbours) to detect interests. In fact the neighbours provide information
that reflect the user’s interests (Tchuente, 2013). We calculate the precision of the
detected interests according to the tags in the neighbours’ profiles. The precision is
calculated according to the number of accurate tags (which exist in the user’s

neighbours profile) and the total number of tags provided as accurate.
Number of accurate results

Precision = Number of accurate results + Number of inccurate results

This precision is calculated for each single user’s neighbour. The overall precision
is the average of all the neighbours’ precision. Figure 2, shows the overall
precision, for this set of users, between the calculated relevant tags and the user's
tag (real tagging behaviour).
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Figure. 2. Precision of the accurate interests detected for a set of 100 users.
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Discussion

From this set of users, we have found that the precision vary according to
different cases: 1) for users who have a lot of friends, the precision is higher than
those who have less friends, ii) the test has provided a precision for a few users
equal to zero. This is due to the fact that a user may be friend to another user
without sharing with him common interests. We have found that this special case
is related to the users who have a little number of neighbours.

Also, the accurate interests provided by our approach are comprehensible
keywords which reflect really the resource's content like “technology”,
“foursquare”, “history”, etc. This is an advantage since the tags are user-generated
keywords. Our approach has filtered the ambiguous tags (i.e:“gis”) that are not
comprehensible by other users. The tags' ambiguity has decreased from 52% to
23% according to WordNet3.

Conclusion

In this paper, we have proposed an approach for detecting accurate user's interests

3
http://wordnet.princeton.edu/




based on the social environment. We have exploited the content of the tagged
resources in order to figure out the tags reflecting really the thematic of the
resources. We have validated our approach through the tagging behaviour of the
neighbours (his egocentric network).

In future works, we will test our approach on a larger population of users in
order to have more scalable results. Also, we will test other forms of neighbours
such as, users tagging the same resources, or even users belonging to the same
“community”. In fact, a user may share common interests with other people than
his explicitly friend relationship. Our approach could be used for an adaptation
purpose (i.e.: enrichment of the user’s profile, recommendation, etc.), since it
provides a solution for detecting user’s interests.
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