
HAL Id: hal-01171324
https://hal.archives-ouvertes.fr/hal-01171324

Submitted on 8 Jul 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Time-aware trust model for recommender systems
Charif Haydar, Anne Boyer, Azim Roussanaly

To cite this version:
Charif Haydar, Anne Boyer, Azim Roussanaly. Time-aware trust model for recommender systems.
International Symposium on Web AlGorithms, Jun 2015, Deauville, France. Proceedings of the first
International Symposium on Web AlGorithms, 2015. �hal-01171324�

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by INRIA a CCSD electronic archive server

https://core.ac.uk/display/49507672?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://hal.archives-ouvertes.fr/hal-01171324
https://hal.archives-ouvertes.fr


1st International Symposium on Web AlGorithms • June 2015

Time-aware trust model for recommender systems

Charif HAYDAR
Universit de Lorraine

Laboratoire Loria
charif.alchiekhhaydar@loria.fr

Anne BOYER
Universit de Lorraine

Laboratoire Loria
anne.boyer@loria.fr

Azim ROUSSANALY
Universit de Lorraine

Laboratoire Loria
azim.roussanaly@loria.fr

Abstract

Trust is an imperative issue in any human society. It
is built up with the survey of recurrent interactions be-
tween fellows. By consequence, trust is sensible to the
time, which we call the temporal factor is trust relation-
ship. During the last decade, the arise of social web re-
sulted a serious need to a trust model for this virtual
society. Many models were proposed to represent compu-
tational trust in different applications of social web. Even
models that represent trust as incremental measurement,
do not accord enough importance to the time axe. In
this paper, we propose and compare many hypothesis to
integrate the temporal factor in measuring trust between
fellows.

I. Introduction

Social web connects users to each others over the
planet. It allows them to cooperate and exchange
information. Trust is the subjective feeling of a fel-
low (truster), that another fellow (trustee) has the
capability and the willingness to assist him in ac-
complishing a task to the favour of the truster [1].
This feeling is supported by many knowledge sources
like long term individual interactions between both
users, a word of mouth assistance by friends, and
the reputation of the trustee. These sources permit
to the truster to predict the trustworthiness (the in-
tentions and the capabilities) of the trustee [3].

Many trust models were proposed in many social
web applications [7, 5, 2]. In sooner works [3], we
presented and tested many trust models based on
the subjective logic [4]. Trust relationships are repre-
sented by subjective logic opinions. A simple opinion
in subjective logic is a probabilistic structure based
on the multiple interactions between users. Subjec-
tive logic is not time sensitive, which means that all
interactions have the same importance. We think
that interactions is not perceived the same way over
time. We believe that some interactions are more
important than others when computing an opinion.

Suppose that Alex had to contact the client ser-
vice of his internet provider six times this year. He
was satisfied by the four sooner interaction, and un-
satisfied by the later two. Suppose that Bob asks
from Alex to advice him concerning the trustworthi-
ness of client service. From subjective logic point of
view, Alex still has more positive interactions than
negative, which implies that his opinion tends to be
positive. But if we consider the recency of the in-
teractions, the opinion will be that the service was
usually good, but it degraded recently, which might
be more realistic.

II. Proposed models

I. Forgetting curve model

We use forgetting curve [6] to promote recent inter-
actions. Which consider that forgetting is ”fast first,
slowly later”. We apply a time window concept on
the interactions between users, this concept is com-
patible with the forgetting curve law, and already
tested in [8, 9] on a collaborative filtering based rec-
ommender system.

II. Expectancy-aware model

The second hypothesis that we shall test is related
to both recency and the expectancy of the interac-
tion. We suppose that people have tendency to be
more affected by an interaction that they could not
expect its result. In this model, we consider b(A,B,t)

as the probability that a user A trusts a user B at
the time t. if b(A,B,t) ≥ 0.5 then A expects that B
is trustworthy, whereas b(A,B,t) < 0.5 means that A
thinks that B is untrustworthy. b(A,B,t) is given by
the following formula:

b(A,B,t) = b(A,B,t−1) + α× (δ − b(A,B,t−1)) (1)

Where 0 ≤ α ≤ 1, and δ is a binary variable: δ = 0
for unexpected interactions values (ex. when A think
that B is trustee before the interaction, and discover
that he was wrong), delta = 1 when the result of the
interaction agrees with the expected value.

We need to adjust this model in order to slightly
modify bA,B for expected results, and more radically
for unexpected results. This can be done by modi-
fying the variable α.

III. Perspectives and future work

In this paper we present two prototypes about time-
awareness in trust models. The proposed models
need to be implemented and tested to be validated.

As we have already tested our trust models on the
dataset stackExchange1, we think that we can test
our time-aware models on the same dataset, which
will allow us to compare the models and measure the
performance improvement brought up by the time-
awareness.

1http://www.stackexchange.com
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