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(57) Abstract: A device (D) is intended for de-
termining potential interests of users (U1-U3)
that are clients of at least one network operator,
each user being associated to a profile defining
at least his interests. This device (D) comprises
i) a tracking means (TM) arranged for analyz-
ing the profile of at least one user (Ul) to de-
termine new real interest(s) it contains and for
storing an identifier representative of a deter-
mined new real interest of this user (U1) in cor-
respondence with a first date at which it has
been considered as a new real interest into his
profile, and ii) a recommendation means (RM)
arranged for analyzing the first dates of a user

(U1) to determine a time ordered sequence of
TSM SM2 interests preceding a determined new real inter-
SM1 T leTHT est, and for comparing this determined user in-
T™ — terest sequence to at least one other sequence
i - RM of interests of at least one other user (U2) to
- L] predict at least one potential future interest for
RSM - —‘l/:k_@ SM3 this user (U1), to be introduced into his profile.
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DEVICE FOR DETERMINING POTENTIAL FUTURE INTERESTS TO BE
INTRODUCED INTO PROFILE(S) OF USER(S) OF COMMUNICATION
EQUIPMENT(S)

The present invention relates to the recommendation of content items
for users of communication equipments capable of being connected to at least
one communication network, and more precisely to personalization of user
content recommendations.

One means here by “user profile” a set of data (or metadata)
describing the identity of a user, such as socio-demographic data and
interests (or preferences or else habits) relative to one or more subjects
(television programs, radio programs, news, music, advertising, entertainment,
items to buy or use of services, for instance). (Meta)Data describing user
interests can be words or expressions or else concepts that most of the time

may be found also in the descriptions that are associated to the content items.

Moreover, one means here by “user content recommendations”
recommendations (or suggestions) of content items that are proposed to a
user based on interests (or preferences or else habits) contained into his

profile.

More, one means here by “concept” something defined by one or
more words or from one or several taxonomies or ontologies, and therefore
associated to a semantic content. It is usually described by a set of at least
one property (i.e. a set of descriptors having a type and a value).

One maijor challenge in the domain of personalization of user content
recommendations is to understand the interests of users as properly as
possible in order to provide them with content items suited to their respective

needs.

As it is known by the man skilled in the art, usual techniques for
content recommendation (such as content-based filtering algorithms) do not
allow introducing in the user profiles concepts that did not appear in the

descriptions of content that have been consumed by the users. Indeed, when
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a content item is consumed by a user, metadata that describe this content
item can be added (according to various heuristics) to the user profile, and
then recommendations are generated on the basis of similarities between the
user profile and the content metadata. So, content items for which there are
no corresponding metadata in a user profile will not be recommended to the

user.

These approaches tend to overspecialise the recommendations and
do not enable to add enough diversity/discovery in the recommendations.
More precisely, these approaches do not allow anticipating user interests: the
user must have consumed something described by a concept (or equivalent)
to have further recommendations related to that concept. For example, with
existing systems if a user liked one book of Victor Hugo, the recommender
system will tend to recommend him other books of Victor Hugo, whereas this
user (but also many others) may be interested in discovering other writers, just
because his (their) taste(s) evolve(s) naturally with time and also because of
the influence of the items he (they) has (have) consumed, and of other

interests he (they) may have had in the meantime.

Other approaches have been recently proposed to improve the user

content recommendations.

A first approach concerns the so-called “collaborative
recommenders”. Typical collaborative recommenders comprise a core
mechanism consisting in finding hidden links between users based on the
similarity of their preferences or historic behaviour. ltems are recommended to
a certain user with respect to the interests he shares with other users or
according to opinions, comparatives, and ratings of items given by other users

having similar profiles.

So, in this first approach, the comparison between users and items is
done globally, without taking into account the temporal dimension, and
therefore this approach may be not very relevant when there is a strong
dependency between two items. Moreover, even if collaborative
recommenders allow to bring some diversity in the recommendations, they are
not able to address directly the problem of anticipating the next {or future) user

interests. More, collaborative recommenders require a significant number of
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user ratings in order to be effective (this is the so called “cold-start problem”).

A second approach concerns the so-called “frequent pattern mining
algorithms”. These algorithms enable finding dependencies between the
appearance of items in a set of transactions, as described notably in the
article of Goethals, B., “Survey on frequent pattern mining”, Technical report,
Helsinki Institute for Information Technology, 2003. The goal of a frequent
pattern mining algorithm is to find a set of frequent and confident association
rules of the form “X=Y”, which means: “if the set of items X appears in a
transaction, then another set of items Y also appears in that transaction”. An
association rule is considered as frequent if the ratio between the number of
transactions in which X and Y appear together and the total number of
transactions satisfies a frequency threshold. Similarly, an association rule is
confident if the percentage of transactions where X and Y appear together
among all transactions containing X is greater than a confidence threshold.

Even if frequent pattern mining algorithms enable finding relationship
between items, they are only concerned with the presence of items in
transactions, but they do not consider the moment of appearance of
preferences (or items). There exist approaches for frequent temporal pattern
mining (for example the one described in the article of Sivaselvan, B. et al, “An
efficient frequent temporal pattern mining algorithm,” Information Technology
Journal, vol. 5, pp. 1043-1047, 2006) which takes into account the order of
appearance of items in transactions. However, the temporality is considered in
terms of the number of items separating the two frequent sets of items and
not in terms of the time elapsed between them.

A third approach concerns the so-called “temporal probabilistic
models”. Some probabilistic models have been proposed for user interest and
interest transition capturing and predicting. They have been notably described
in the article of Suzuki, T. et al., “Learning to estimate user interest utilizing the
Variational Bayes’ estimator”, Proceedings of 5th International Conference on
Intelligent Systems Design and Applications, Wroclaw, Poland, 94-99, 2005,
and in the article of Wang, S. et al, “Mining Interest Navigation Patterns with
Hidden Markov Model”, Lecture Notes in Computer Science Volume
4027/2006, pp. 470-478, Springer, 2000.
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These last models have ‘been conceived for single user interest
transition capturing, but not for applying captured interest transition patterns of
one user to similar users.

So the object of this invention is to anticipate future users’ interests, in
order to improve users’ acceptance and confidence in recommender systems,
and alleviate drawbacks of content-based recommender systems which

require prior observations prior to updating user interests.

For this purpose, the invention provides a device, intended for
determining potential interest(s) of user(s) that is/are client(s) of at least one
network operator, each user being associated to a profile defining at least his

interests, and comprising:

- a tracking means arranged for analyzing the profile of at least one user to
determine new real interest(s) it contains and for storing an identifier
representative of a determined new real interest of this user in
correspondence with a first date at which it has been considered as a new

real interest into his profile, and

- arecommendation means arranged for analyzing the first dates of a user to
determine a time ordered sequence of interests preceding a determined
new real interest and for comparing this determined user interest sequence
to at least one other sequence of interests of at least one other user to
predict at least one potential future interest for said user, to be introduced
into his profile.

The device according to the invention may include additional
characteristics considered separately or combined, and notably:

- its recommendation means may be arranged for comparing the determined
user interest sequence to at least one other sequence of interests,
determined into a graph of interests built from the interests of other users,
to predict at least one potential future interest of this user;
> its recommendation means may be arranged for building and updating

the interest graph from the stored real interests of the users;

- Its recommendation means may be arranged for building and updating an

interest graph which models the evolution of interests over time for a
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plurality of users;

in a variant, its recommendation means may be arranged for building and
updating an auxiliary interest graph which models the evolution of interests
over time for one user then for aggregating this auxiliary interest graph with

auxiliary interest graphs built for other users to produce an interest graph;

its recommendation means may be arranged for building and updating a
directed and weighted interest graph G(V, W), where V is a set of nodes
representing respectively the user interests, and W is a set of directed
edges representing a transition from a user interest to another user interest;
> its recommendation means may be arranged for assigning a weight to

each of the directed edges, each weight being defined by a table

establishing a correspondence between each user and an elapsed time

between the appearances of first an second consecutive real interests;

its recommendation means may be arranged for updating the interest
graph each time it is informed by the tracking means that it has determined
a new real interest of a user;

its recommendation means may be arranged for determining at least one

statistical metric from the weights assigned to the directed edges and for

using each determined statistical metric with heuristics to suggest interests

adapted to a chosen applicative context and then to predict at least one

potential future interest for the user from these suggested interests:

» at least one statistical metric may be representative of the relevance
between two interests;

> at least one statistical metric may be representative of the frequency of a
transition between two interests;

its tracking means may be arranged for determining the consumption of

content items of the user that are related to an interest contained into his

profile and for considering that this interest is a new real interest when this

determined consumption of the related content items is greater than a

chosen threshold;

» its tracking means may be arranged for considering that the first date of

an interest is the date at which it detects that a content item consumption
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related to this interest is greater than the chosen threshold;

- its recommendation means may be arranged for determining a favourable
date for introducing the potential future interest into the profile of the user.
The invention also provides a network equipment, for at least one
communication network, and comprising a device such as the one above
introduced, intended for working in a centralized manner to predict potential

future interests for a plurality of users.

The invention also provides a user communication equipment
intended for being connected to at least one communication network, and
comprising a device such as the one above introduced, intended for predicting

potential future interests for its user.

Other features and advantages of the invention will become apparent
on examining the detailed specifications hereafter and the appended
drawings, wherein:

- figure 1 schematically illustrates a communication network to which are
coupled three communication equipments of users and a network
equipment comprising an example of embodiment of a device according to
the invention,

- figure 2 is a diagram illustrating an example of evolution of an interest
strength (IS) of a user over time (t),

- figure 3 schematically illustrates an example of interest graph concerning n
users, and

- figure 4 schematically illustrates an example of algorithm intended for
building and updating an interest graph iteratively.

The appended drawings may serve not only to complete the
invention, but also to contribute to its definition, if need be.

The invention aims at offering a device (D) intended for providing
potential interest(s) to at least one user (Uj) i) that is client of a network
operator, ii) which is equipped with a communication equipment (CE) capable
of being connected to a communication network (CN) of this network operator,
and iii) which is associated to a profile defining at least his interests.

As mentioned in the introductory part, one means here by “user
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profile” a set of data (or metadata) describing the identity of a user, such as
socio-demographic data and interests (or preferences or else habits) relative
to one or more subjects (television programs, radio programs, news, music,
advertising, entertainment, items to buy or use of services, for instance).
(Meta)Data describing user interests can be words or expressions or else
concepts that most of the time may be found also in the descriptions that are

associated to the content items.

In the following description it will be considered as example that the
communication network (CN) is a wired network, for instance of an ADSL
type. But the invention is not limited to this type of communication network.
Indeed, it concerns any type of communication network, and therefore as well

wireless networks as wired networks.

Due to this assumption, it will be considered in the following
description that the user communication equipments (CE) are fixed or portable
computers. But the invention is not limited to this type of communication
equipment. Indeed, it concerns any type of communication equipment capable
of being connected to a wireless network and/or a wired network. So, a
communication equipment could be also a fixed or mobile phone, a personal
digital assistant (or PDA), or a set-top box (STB), for instance.

- As-illustrated -in-the non-limiting -example - of -figure -1,-a -device D, -

according to the invention, may be localized into a network equipment SS
connected to a communication network CN of a network operator. This
network equipment 8SS may be, for instance, a server SS which is dedicated
to the access to information relative to users Uj that are clients of the network
operator. This server SS may be a recommender system, for instance. So, in
this example the device D works in a centralized manner for a plurality of
users Uj (here j = 1 to 3). But this device D could be also coupled to a network
equipment (also for working in a centralized manner), or located into, or
coupled to, a user communication equipment CE for working in a distributed

manner for a single user Uj.
This device D can be made of a combination of electronic circuit(s) (or

hardware modules) and software modules. In this case it further comprises a

software interface allowing interworking between the hardware and software
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modules. But it could be also made of electronic circuit(s) or of software
modules (in this last case it can be stored in a memory or in any computer

software product, such as a CD-ROM, for instance).

A device D according to the invention comprises a tracking module

TM and a recommender module RM.

This tracking module TM is intended for analyzing the profile of at
least one user Uj. It is important to note that in the described example the
device D works in a centralized manner for a plurality of users Uj (here j= 1 to
3). So it is arranged for analyzing the profiles of all the users Uj of this
plurality, which are stored into a first storage means SM1 which belongs to the
network operator, for instance, and which are connected to (as illustrated) or
comprise into the communication network CN. But in a variant in which the
device D is associated to a single user communication equipment CE, the
tracking module TM is arranged for analyzing the only profile of this user Uj,
which can be stored into a storage means of the user communication

equipment CE.

Every analysis is carried out by a sub module TSM of the tracking
module TM and aims at determining each new real interest contained into the
analyzed user profile. A “new real interest” is either an interest which was
already contained into a user profile during a preceding analysis but which
was not yet considered as really important for this user, or an interest which
was not contained into a user profile during the last analysis and which is
immediately considered as really important for this user. So, it is not

mandatory that a new real interest be a very new (or recent) interest.

To decide whether an interest (contained into a user profile) is really
important for this user Uj, the tracking module TM (and more precisely its sub
module TSM) may be arranged for determining the consumption of content
items of this user Uj that are related to this interest, and for considering that
this interest is a (new) real interest when this determined consumption of the
related content items is greater than a chosen threshold Ts. This
determination of content item consumption can be carried out by the tracking
module TM (via the server S8) into the communication network CN (for

instance into the server(s) delivering the content items) or into the concerned
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user communication equipment CE.

An example of evolution over time t of an interest strength IS,
representative of the consumption by a user Uj of content items relating to an
interest contained into his profile, is illustrated in the diagram of figure 2.
Generally speaking the interest strength IS is a function of the content
consumption. In this diagram the time t is given in days (but it could be also
given in months or weeks or else hours depending on the manipulated data
and/or concerned application — more generally the unit (t) is chosen to be the
most appropriate to describe the evolution of interest strength IS over time (t))
and the chosen threshold Ts is equal to 0.72. Moreover in this example the
tracking module TM considers that the interest became really important at the
date t; which corresponds to the time when the IS curve became greater than
the threshold Tis, i.e. at t; = 6.4 days. This date t, will be called a first date
hereafter.

Once the tracking module TM (and more precisely its sub module
TSM) has considered that an interest of a user Uj is really important, it stores
an identifier representative of this interest in correspondence with an identifier
of this user Uj and with the first date at which it has been considered as a new
real interest into his profile. The sub module TSM may store the above
mentioned data into a second storage means SM2 which may be part of the
tracking module TM as illustrated. This second storage means SM2 may be of
any type known from the man skilled in the art. So, it may be a database or a

repository or else a memory, for instance.

Preferably, the tracking module TM also stores a second date ty into
the second storage means SM2, in correspondence with an interest identifier,
an user identifier and a first date t,, when it considers that this user interest is
no more a real interest for this user (i.e. when the interest strength IS of this
user interest became smaller than the chosen threshold Tis). In the diagram of
figure 2, the second date ty which corresponds to the time when the IS curve

became smaller than the threshold Tis, is equal to 20.6 days.
The recommendation module RM (of the device D) is arranged for

analyzing the first dates t, of a user Uj that are stored into the second storing

means SM2. This analysis is carried out by a sub module RSM of the
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recommendation module RM and is intended for determining a time ordered
sequence of interests which precede an interest that has just been considered

by the tracking module TM as a new real interest for a user Uj.

The recommendation module RM may be informed of the
appearance of a new real interest of a user Uj by the tracking module TM or
by analyzing the content of the second storage means SM2 on request or

automatically (for instance periodically).

A time ordered sequence of interests of a user Uj is a sequence which
comprises a list of interests of this user Uj which are ordered according to the
first date t, that are stored into the second storage means SM2 in

correspondence of their respective interest identifiers and user identifiers.

Once the sub module RSM has determined a time ordered sequence
of interests for a user Uj, it compares this determined user interest sequence
to at least one other sequence of interests of at least one other user Uj’ (j' )
to predict at least one potential future interest for this user Uj, in order this
potential future interest could be introduced into the profile of this user Uj or at

least proposed to this user Uj.

So, contrary to known methods, the invention does not recommend
items, but it recommends future (or potential) interests for a user Uj, based on
sequence(s) of past interests of this user Uj, and on sequences of other

interests of other user(s).

The invention exploits temporal dependencies between user interests,
which are currently ignored in existing approaches of recommender systems,
and which may be deduced from the sequence of interests of other users Uj’ if
one assumes that some users have similar evolution of their tastes and
interests over time. For instance, a user Uj, that starts to be interested in jazz
music, may be rapidly interested in a music genre related to jazz music,
and/or on specific artist(s) playing notably jazz music, and/or on a sub-genre
of jazz music, such as jazz manouche, and/or in concerts related to that
emerging interest. In an other example, an interest of a user Uj for a particular
natural disaster may trigger interests in social aspects and/or economy. In still
an other example, an interest of a user Uj for fashion may trigger a more

general interest for online shopping.
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The recommendation module RM (and more precisely its sub module
RSM) may be arranged for comparing a user interest sequence, that it has
just determined into the data relating to this user Uj and stored into the second
storage means SM2, to at least one other sequence of interests (preferably
the longest one), which can be determined into a graph of interests that has
been built from the interests of other users Uj, in order to predict at least one

potential future interest of this user Uj.

Such a graph of interests can be built and updated by the
recommendation module RM (and more precisely by its sub module RSM)
from the data which define the real interests of the users Uj and which are

stored into the second storage means SM2.

The sub module RSM may store the interest graph into a third storage
means SM3, which may be part of the recommendation module RM as
illustrated. This third storage means SM3 may be of any type known from the
man skilled in the art. So, it may be a repository or else a memory, for

instance.

For instance, the graph of interests may model the evolution of
interests over time for a plurality of users Uj. It can be built and updated either
directly from the stored data or by means of an aggregation of interest graphs.
The last case is more particularly adapted to a situation in which devices D
are distributed in the user communication equipments CE. In this case the
recommendation module RM (and more precisely its sub module RSM), which
belongs to the device D associated to a user Uj, may be arranged for building
and updating an auxiliary interest graph, which models the evolution of
interests over time for this user Uj, and then for aggregating this auxiliary
interest graph with auxiliary interest graphs, built for other users Uj’ (by their

respective associated devices D), in order fo produce an interest graph.

The interest graph may be a directed and weighted graph G(V, W),
where V is a set of nodes which represent respectively the user interests, and
W is a set of directed edges, which each represent a transition from a user

interest i1 to another user interest i,.

A non limiting example of such a directed and weighted interest graph
G(V, W) is illustrated in figure 3. Six nodes A, B, C, D, E and F, corresponding
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respectively to six user interests, constitute this graph G(V, W) with a set of
eight directed edges W in this example. More precisely there is a directed
edge Wag between nodes A and B, a directed edge Wpac between nodes B
and C, a directed edge Wgp between nodes B and D, a directed edge Wcr
between nodes C and F, a directed edge Wpe between nodes D and E, a
directed edge Wpr between nodes D and F, and a directed edge Wer
between nodes E and F.

A weight is assigned to each directed edge W, for instance by the
recommendation module RM (and more precisely by its sub module RSM). As
illustrated in the non limiting example, each weight may be defined by a table
T(Wag) (or T(Wgc) or ... or else T(Wgr)). For instance the illustrated table
T(Wag), which is associated to the directed edge Wag, establishes a
correspondence between each user Uj (j = 1 to n, for instance n = 3) and an
elapsed time Atag; between the appearances of the two consecutive real

interests that are associated respectively to nodes A and B.

For instance, one assumes that the last known real interests that
appeared for a user Uj are those represented by nodes B, D and C in the
graph of figure 2. Nodes B, D and C constitutes the ordered interest sequence
of user Uj. In this illustrated example of graph, node C is connected to nodes
B and F, and node D is connected to node B, E and F, but node D is not
connected to node C. So one possible transition is from node C to node F.
However, given that this transition (C-F) relies only on the last known interest
of user Uj, this transition may be a bit weak and of relative low confidence,
because in the graph, neither E nor D is connected to C. So, if one ignores
node C and considers the previous interest of user Uj (represented by node
D), one can see that node D has node B for predecessor in the graph, which
represents also a predecessor of the user interest (represented by node D).
Therefore one can consider the interests, which are respectively represented
by nodes E and F, as potential future interests for user Uj.

If there exists several potential future interests for user Uj (as in the
above example), the recommendation module RM (and more precisely its sub
module RSM) may compute one or more statistical metrics from the weights

of the directed edges W, and then use each determined statistical metric to
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choose the most appropriate potential future interest.

For instance the sub module RSM may compute a statistical metric
such as the standard deviation to estimate the relevance of a transition
between two nodes of a graph (and therefore the two corresponding
interests). For instance, if the dispersion of values is very high, the transition

may be exploitable enough.

The sub module RSM may also compute a statistical metric such as
the relative number of entries in the table (or weight) of a directed edge W to
estimate the frequency of a transition between two interests, which may
indicate if this transition is main stream or if it is something more particular.

Based on these statistical metrics, it is possible to build heuristics that
will help suggesting appropriate interests adapted to a chosen applicative
context and then predicting at least one potential future interest for a user Uj
from these suggested interests. For example, depending on the application
context, it may be more interesting to emphasize non-main stream evolutions
of user interests because it could lead to “long-tail” content.

An heuristic may consist in looking into the interest graph for the
longest sequence of interests i, ik+1, ..., in €xtracted from the known sequence
of interests of the considered user Uj. It is also possible to relax the search by
considering incomplete sequences, especially in the case where the
determined relevance metric between two possible interests is low or if the
frequency of the transition between two possible interests is low, which means
that this is a marginal transition. So, one can select the next node in+1 in the
interest graph for which the frequency of transition between i, and i+ is the

highest (this heuristic favors a main stream interest evolution).

The recommendation module RM (and more precisely its sub module
RSM) may be also arranged for determining a favourable date for introducing
a potential future interest into the profile of a user Uj. For this purpose, it may,
for instance, use the weight(s) of the directed edge W between the last
interest of this user Uj and the predicted one(s). For instance, it may compute
the average value (average(Atag)) of the table associated to the selected
directed edge W and then wait until a timer, scheduled with this average

value, expires before recommending the new corresponding interest to the
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user Uj or before recommending this new corresponding interest in order it

could be introduced into the profile of this user Uj.

To predict a future interest of a given user Uj, the recommendation
module RM may implement an algorithm such as the one described hereafter

with reference to figure 4.

This algorithm begins with a step 10 when a new real interest i, has

been detected for a user Uj by the tracking module TM.

Then in a step 20 one (RM) carries out a first test to determine if this
new real interest i, is already present as a node in the interest graph. If this is
not the case, one (RM) adds a new node (representing the new real interest

in) to the interest graph, in a step 30.
Then in a step 40 one (RM) creates a link (or directed edge W)

between the two nodes representing interests in.1 and i, in the interest graph.

Then one (RM) computes a weight for the link (or directed edge W)
between the two nodes representing interests i1 and i, in the interest graph,

in a step 60.

Now, if the first test carried out in step 20 indicates that the new real
interest i, is already present as a node in the interest graph, one (RM) carries
out a second test in step 50 to determine if a link (or directed edge W)
between the two nodes representing interests i,.1 and i, exists in the interest
graph. If this is not the case, one (RM) carries out step 40 (to create a new
link) and then step 60 (to compute a weight for this new link).

If the second test indicates that the link (or directed edge W) between
the two nodes representing interests i1 and i, exists already in the interest
graph, one (RM) carries out step 60 to update the weight of this link. This
would enable to recommend to the user Uj a content in relationship to that
interest, without waiting for a long time until this user Uj would have consumed
enough content related to that interest. So, thanks to the invention, the user
may have access faster to content he may be interested in, even before he
has demonstrated a proven interest for this type of content.

The invention can provide significant advantages to content-based
filtering algorithms (because it avoids over specialisation) without having the

same issue(s) as the one(s) presented by collaborative filtering methods (such
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as cold-start). Moreover the invention does not need user ratings.

The invention is not limited to the embodiments of device, network
equipment and communication equipment described above, only as
examples, but it encompasses all alternative embodiments which may be

considered by one skilled in the art within the scope of the claims hereafter.
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CLAIMS

1. Device (D) for determining potential interest(s) of user(s) (Uj) that
is/are client(s) of at least one network operator, each user (Uj) being
associated to a profile defining at least his interests, characterized in that it
comprises i) a tracking means (TM) arranged for analyzing the profile of at
least one user (Uj) to determine new real interest(s) it contains and for storing
an identifier representative of a determined new real interest of said user (Uj)
in correspondence with a first date at which it has been considered as a new
real interest into his profile, and ii) a recommendation means (RM) arranged
for analyzing the first dates of a user (Uj) to determine a time ordered
sequence of interests preceding a determined new real interest and for
comparing this determined user interest sequence to at least one other
sequence of interests of at least one other user (Uj') to predict at least one

potential future interest for said user (Uj), to be introduced into his profile.

2. Device according to claim 1, characterized in that said
recommendation means (RM) is arranged for comparing said determined user
interest sequence to at least one other sequence of interests, determined into
a graph of interests built from the interests of other users (Uj’), to predict at

least one potential future interest of said user (Uj).

3. Device according to claim 2, characterized in that said
recommendation means (RM) is arranged for building and updating said

interest graph from the stored real interests of said users (Uj).

4. Device according to one of claims 1 to 3, characterized in that said
recommendation means (RM) is arranged for building and updating an
interest graph which models the evolution of interests over time for a plurality
of users (Uj).

5. Device according to one of claims 1 to 3, characterized in that said
recommendation means (RM) is arranged for building and updating an
auxiliary interest graph, which models the evolution of interests over time for
one user (Uj), then for aggregating said auxiliary interest graph with auxiliary

interest graphs, built for other users (Uj’), to produce an interest graph.

6. Device according to one of claims 4 and 5, characterized in that said



10

15

20

25

30

17

WO 2011/045162 PCT/EP2010/064101

recommendation means (RM) is arranged for building and updating a directed
and weighted interest graph G(V, W), where V is a set of nodes representing
respectively said user interests, and W is a set of directed edges representing

a transition from a user interest to another user interest.

7. Device according to claim 6, characterized in that said
recommendation means (RM) is arranged for assigning a weight to each of
said directed edges, each weight being defined by a table establishing a
correspondence between each user and an elapsed time between the

appearances of first an second consecutive real interests.

8. Device according to one of claims 4 to 7, characterized in that said
recommendation means (RM) is arranged for updating said interest graph
each time said tracking means (TM) informs it that it has determined a new
real interest of a user (Uj).

9. Device according to one of claims 6 to 8, characterized in that said
recommendation means (RM) is arranged for determining at least one
statistical metric from said weights assigned to said directed edges and for
using each determined statistical metric with heuristics to suggest interests
adapted to a chosen applicative context and then to predict at least one

potential future interest for said user (Uj) from said suggested interests.

10. Device according to claim 9, characterized in that at least one

statistical metric is representative of the relevance between two interests.

11. Device according to one of claims 9 and 10, characterized in that at
least one statistical metric is representative of the frequency of a transition

between two interests.

12. Device according to one of claims 1 to 11, characterized in that said
tracking means (TM) is arranged for determining the consumption of content
items of said user (Uj) that are related to an interest contained into his profile
and for considering that this interest is a new real interest when said
determined consumption of the related content items is greater than a chosen
threshold.

13. Device according to claim 12, characterized in that said tracking
means (TM) is arranged for considering that the first date of an interest is the

date at which it detects that a content item consumption related to said
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interest is greater than said chosen threshold.

14. Device according to one of claims 1 to 13, characterized in that said
recommendation means (RM) is arranged for determining a favourable date
for introducing said potential future interest into the profile of said user (Uj).

15. Network equipment (SS) for at least one communication network
(CN), characterized in that it comprises a device (D) according to one of
claims 1 to 14, intended for working in a centralized manner to predict

potential future interests for a plurality of users.

16. Communication equipment (CE) for a user (Uj), intended for being
connected to at least one communication network (CN), characterized in that
it comprises a device (D) according to one of claims 1 to 14, intended for

predicting potential future interests for said user (Uj).
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