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ABSTRACT 

In this paper, we present a novel architecture for 

personalized information retrieval (IR) and a simple 

scenario that illustrate the contribution of this architecture 

compared to current personalized IR. We use an extension 

of a Dung argumentation framework in order to improve 

the precision of our personalized information retrieval. We 

use also social media and search history to define the user-

profile.  
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INTRODUCTION 

Opinion mining is a growing research area both at 

information retrieval and natural language processing 

communities. Often, clients use beliefs, judgments and 

opinions that people may express in social networks blogs 

and micro-blogs, reviews, audio and video sharing website 

to decide and judge the information suitable to her interest 

and preference. In this paper, we present a smart 

information retrieval architectural able to fix the most 

relevant results based mainly to (i) the opinions related to 

every concept or object and (ii) the trust property for every 

source. In this work, we suppose that our user is looking for 

an appropriate restaurant for dinner. In our architecture we 

raise more interest to the source and it will be an important 

factor for the query process. The source can be, in our 

context, a person, web site or also an anonymous author or 

published of an information or opinion. Among the sources, 

we will find user’s acquaintances connected through social 

network, micro blogs or other anonymous persons or 

entities that offer and spread data via a website.  

For each of these assertions, it is possible to have multiple 

opinions; those opinions can be positive, negative or 

neutral. Moreover, we can find opinions that criticize other 

opinions and others which appreciate or support other 

opinions. This is particularly the case on social networks, 

photo and videos sites. Another criterion that we want to 

focus on for the selection and ranking of the results is 

surely the level of trust for any source that can differ from a 

domain to another.  

For our example, the degree of trust for each user depends 

on a restaurant domain.  Current information retrieval 

models miss essential property needed to get the adequate 

answer in this scenario. The lack of mechanisms for judging 

the adequacy and the relevance of opinion based on social 

context of the user profile preference mainly the level of 

trust for every source and related to a specific field.  

In this work, we present the adequate components to tackle 

these problems. We aim to determine the most suitable 

restaurant from our user profile preferences, interests and 

based on opinions collected in our social network. We will 

not tackle the problem of extracting and formalizing 

opinions out of other user’s interaction with the social 

network. This was investigated in [1] which proposes a 

semi-supervised topic modeling approach to sentiment 

analysis. Finding relevant information is obviously 

important, but there is (allegedly) a tendency for people to 

only look at information they find "comfortable": opinions 

and reviews forwarded or recommended by friends or 

appearing in familiar and friendly venues. Information 

retrieval technology can and should also be used to remind 

people that there are other perspectives that they might 

want to consider, both for topics they're already familiar 

with and for new topics they are considering. [2] is an 

example of system that attempts to do that by showing 

multiple perspectives for "controversial" topics. Our 

contribution with this paper is a new architecture that can 

handle some classical problems. We present how to model 

the user-profile, and how we can answer a query with the 

most acceptable opinions using a Dung argumentation 

framework [3]. 

OVERVIEW ARCHITECTURE 

Our architecture is composed by three main components: 

user-profile model, query processing and index processing. 

In this paper, we are mainly interested by the query process 

which present our contribution. Indeed we exploit an 

extension of argumentation framework to fix the most
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Figure 1 Overview architecture 

relevant data. The main idea of this work is to determine the 

context of each object (document, video, image…) 

principally the opinions related to one object. The current 

information retrieval systems use a statistical technique to 

fix the most relevant answers, without taking into account 

the relation between the different opinions. They also 

consider the different opinions with the same trust level. In 

our case each opinion is associated with a trust level related 

to the author and the domain. We also process the relation 

between opinions to determine the most relevant opinions 

for each object. For each user query, available opinions are 

considered in order to determine the most relevant answers 

according to the Dung argumentation framework. The 

originality of our model consists in using the Dung 

argumentation framework to retrieve the most acceptable 

opinions for each resource. The resources will therefore be 

ranked according to two criteria: the acceptance value of 

each opinion and the trust level for each author. 

USER-PROFILE MODEL 

User modeling defines the creation and evolution processes 

of a set of user properties, which are pertinent to the user 

interactions. For instance, this can include a personal 

context, notably the interests, level of expertise, preferences 

and information about social context to infer some 

properties from these social relations (friends). In this work, 

we exploit mainly the social context to fix the trust level 

related to each domain for one source. Indeed, in our user-

profile model we define the trust related to one domain and 

one source. 

In our user profile model, we make a distinction between 

the short-term user profile which is determined after each 

session, a session being defined by a set of consecutive 

queries in the same domain, and the long-term user profile 

which is determined by social, personal and spatio-temporal 

contexts over longer period of time.  

Many structures and paradigms have been proposed in the 

academic literature for the representation of the knowledge 

and information concerning users. User profile model can 

be represented as a class vectors or a set of keyword vectors 

[5], a set of concepts [6] or an instance of predefined 

ontology [7,8]. In our architecture we use a restriction of 

description logic [9] to represent our user-profile model for 

mainly two reasons:  

- it offers a highly expressive ground for describing the user 

profile model; 

- it allows the use of inference rules to deduce new concepts 

from other concepts. 

The short term user-profile model corresponds to a set of 

concepts and a degree of interest, which are deduced after 

each session. The session is a set of consecutive queries 

             related to the same topic. We suppose that 

we have a limited number of topics (domains) our user is 

interested in. We will not be interested here in the 

techniques and mechanisms to delimit the bound of the 

session. The short term user-profile model is represented by 

a set of concepts or instances, each one paired up with its 

level of interest: 

  
                                       

Where u is the user, s denotes short and             are 

the concepts and sub-concepts related to the main domain, 

and value is the level of interest corresponds to each 

concept. 



The long term user-profile model denoted by   
  

                  is composed of a set of user-profiles. 

Each user-profile is specified for one topic or domain. For 

instance, we can have a long term user-profile model for 

sport topic and another for politic topic. The user can define 

her domains of interests a priori. The system detects 

implicitly the other fields of interest based on the way the 

user interacts with her sources of interest. For any     we 

model the personal, spatio-temporal and social context. The 

personal, social and spatio-temporal of these profiles are 

deduced mainly from the user interaction with social media 

and search history. The user a profile is created based on 

explicit and implicit actions: the user can define some 

properties (age, interest, level of interest, trust degree for 

each source…) but the system can also deduce this 

information from sources. For example, the social network 

profiles have generally an acceptable degree of credibility. 

So, we can define the user-profile on social networks as a 

source (by default is just a medium between our system and 

sources) and we can give it an acceptable trust level. From 

this source we can extract relevant information related to 

our user. After the construction step, our user can validate 

or change some properties of this model. Next, we start the 

evolution process of our user-profile model based 

essentially on her/his actions with social media and search 

history that are represented by the short term user-profile. 

We use also the expressive power of the Description Logic 

and the inference service to deduce new properties. For 

instance, we can exploit the subsumption inference to 

deduce new interest (sub-interests) from other interests. We 

present here a simple algorithm which extracts data from a 

set of sources behind Facebook social Networks. 

QUERY PROCESS 

We denote             a set of opinions related to an 

assertion (concept). Each Opinion    is ranked with a value 

between [-2,2] referring to {very negative, negative, 

neutral, positive, very positive} appreciation. Opinions can 

attack or approve an assertion, or themselves. Each opinion 

has an author and also a level of trust related to a specific 

domain [10].  

So we have a set of tuples of the form         for each 

assertion where    is the opinion and    is the trust level of 

the source. The trust level is deduced from social context 

user-profile which represents the trustiness for each source 

to a specific domain. A problem to solve is how to 

determine the most relevant information based on different 

opinions. Each opinion has a level of trust related to the 

domain and the author. A Dung argumentation framework is 

able to solve this problem since it includes a set of 

arguments and a binary relation between arguments which 

is typically based on a notion of attack.  

A key issue is the interaction between arguments, notably 

the way arguments are generated, how they interact and 

how to evaluate them, and also how to determine the most 

acceptable arguments. An argument can be seen as a reason 

for supporting some claim. Conflicts between arguments 

arise for example when the claim or the reason for 

supporting it is contradicted by another argument.  

Evaluation then aims at selecting the most acceptable 

arguments. The semantics given by Dung for acceptability 

define (with respect to each argument system) one or 

several acceptable sets of arguments called extensions. All 

the Dung’s semantics rely upon the notion of an admissible 

set, but this is not shown in the original definitions [3].  

In this section we present how we can use this framework 

to fix the most acceptable opinions related to each instance 

of concept and consequently help the actual information 

retrieval system to answer more precisely to the user 

queries.  

Classic information retrieval systems often give numeric 

scores to resources and then rank them based on the scores 

in order to make recommendations to users. We can 

mention some information retrieval techniques used such as 

the space model, the probabilistic model and the inference 

network model.  

In our architecture we exploit the trust level of each source 

to determine the relevant results. For instance, we index the 

instances (or objects) like ‘restaurant1’ and we index also 

the opinions related to each object. Our idea is to infer a 

trust level for each data given the trust level of the source.  

Indeed, for each opinion having a trust level we simply pass 

this value to the object. For instance, if Paul said that 

Restaurant "Aldo" is a good restaurant and our user-profile 

has a trust level of +2 for this source towards restaurants, 

then "Restaurant Aldo is a good restaurant" is endorsed 

with +2. We use opinions based on an extension of a Dung 

argumentation framework to first determine the opinions 

related to our query (restaurant in our example), second get 

the most acceptable opinions for each resources, and finally 

determine the most relevant data based on the degree of 

each opinion ranging from ‘very negative’ (or -2) to ‘very 

positive’ (+2) and trust level for each author.  

We use a cascading system that first select the data which 

responds both to the different contexts and search history. 

For some queries we get the set of opinions related to each 

concept or instance. Based on an extended Dung 

argumentation framework we determine the most 

acceptable opinions according to the level of trust of each 

source and according to the different opinions emitted about 

the same subject.  

Indeed, in this architecture we extend Dung’s 

Argumentation Framework (AF) into a Trust-Based 

Argumentation Framework (TAF), by allowing taking into 

account the trust level of each author to extract the 

acceptable opinions. An opinion will be tagged to be 

acceptable if it is endorsed with a trust level greater than 0. 

This information will be represented as follows: 



Definition : A trust-Based argumentation framework (TAF) 

is 4-Tuple: 

TAF = <A, R,V,Trust> Where A and R are the same as for 

a standard argumentation framework, V is a non-empty set 

of values that contains the different trust values of each 

author opinions and Trust is a function which maps from 

elements of A to elements of V.  

We say that an argument A relates to value V if accepting A 

promotes or defends V: the value in question is given by 

Trust(A). For every A ∈ R, Trust(A) ∈ V. Our purpose in 

extending the AF is to allow us to distinguish between one 

argument attacking another, by taking into consideration the 

trust level of each author. Based on this extension Dung’s 

AF, we are able to determine the most acceptable opinions 

for each concept.  

In effect, whether an opinion ‘a’ attack other opinion’ b’ 

and the author of ‘a’ has a trust level more important than 

the author of ‘b’. We automatically delete the first opinion 

‘a’. Consequently, in our previous example, we initially 

select the set of restaurants that fit to our user-profile (based 

on our model which represents the different contexts like 

the spatio-temporal one and the personal one) like the most 

actual personalized information retrieval.  

Secondly, we determine the different opinions related to 

each restaurant that was selected after this first filter and we 

use our Trust-based argumentation framework to return the 

most acceptable opinions based on social context of our 

user-profile model (especially the level trust related to each 

friend).  

Finally, we sort based on opinions by calculating with a 

simple formula the value which depend on the trust level of 

each author and the degree of every opinions (which 

depend from -2 to 2). So the data will be sorted and 

returned based both on user profile interest, preferences 

(context of our user profile) and the opinions related to the 

query.  

CONCLUSIONS AND FUTURE WORK 

To build efficient information retrieval system we must 

understand and analyze the complexities of the human 

information seeking. In this paper, we propose a smart 

architecture of information retrieval system that take into 

account the opinions notably by classifying and 

determining the most acceptable opinions based on the trust 

property. We also proposed a user-profile model based on 

search history and social media which represent the 

personal, spatial-temporal and social context. There are 

many directions in which this work can be extended. First, 

we plan to further analyze the user-profile model by 

exploring the social context (especially the trust level 

related to each source for every domain interested our user) 

based on social media such as social networks and micro-

blogs. In this context, we plan to investigate how we can 

extract data from different sources, and how we will 

represent this data and also the inference rules that allow 

inferring other relevant data. We also plan to further 

investigate the compactness aspect of the Dung 

argumentation framework. In effect, the argumentation 

framework can be exploited as a promising technique to 

determine the most acceptable opinions for each source and 

consequently help to get the most relevant results for each 

query. 
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