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ABSTRACT
Recommender systems provide decision aid and information
filtering functions that have a great potential application in
the mobile context. An aspect which has not been exten-
sively exploited, in current recommender systems, are ways
to better explain the recommendations, for instance, exploit-
ing the opinion of users about the recommended products.
In this paper we shall describe the foundations for a mo-
bile product recommender system which incorporates both
structured (supplier driven) product descriptions and more
subjective product knowledge, provided by users reviews.
We think this type of recommendation technology could be
especially useful in the mobile context, where people must
take decisions in a rather short period of time, with a limited
availability of product information, and with limited device
capabilities.
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1. INTRODUCTION
A recent article in the Wall Street Journal [15] points out
some success factors of travel blogs, i.e., websites where peo-
ple can post their travel experience in the form of a review.
This article indicates that people look for different ways to
obtain and share more objective information about tourist
products. Where a popular travel broker may say: ”This is
great” or ”Try this out”, the personal reviews are expected
to give a more nuanced view, supported by ratings and rich
media data (photos, video, etc.)

Providing users with relevant recommendation information
is a difficult task. In addition to the technical components,
such as the user model representation and the algorithms
to generate recommendations, based on the user model, one
has to design an appropriate graphical interface. This must
include the functions required to support the user in the
decision process, and convince her about the appropriate-
ness of the recommendations. In the mobile context this
can be regarded as a challenging task. Users tend to limit
the interaction with the system for many reasons: connec-
tion and data exchange costs, environmental disturbances
(noise,light,etc.), parallel activities of the user (driving, trav-
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elling, etc.). Besides these external influences, the device
itself brings additional constraints, such as, small computa-
tion capabilities and limited input and output modality.

Our research focuses on methodologies and techniques for
improving the user acceptance of product recommendations
and for explaining these recommendations in the mobile con-
text. To achieve this, we have developed a new approach
where both product descriptions and user reviews are incor-
porated. We believe this approach, exploiting the hidden
knowledge inside the reviews, will bring to the user more
confidence on the recommendations and better product un-
derstanding. The products considered by this mobile rec-
ommender system are hotels and tourism attractions.

A user reviews can be described as a subjective piece of
non structured text describing the user’s product knowl-
edge, experiences and opinions, typically also summarized
by a final product rating. This non structured content in-
troduces a number of research challenges, regarding the ef-
fectively usage of these reviews. In fact, sophisticated filter-
ing and search techniques must be exploited to find relevant
knowledge in product reviews. User opinions and products
reviews are not new in the web scenario. Many product
advise guides can be found on the Internet offering basic
functionalities to find products, their specification and the
user reviews [1]. These sites can be classified as consumer
opinion platforms, which incorporate ’word-of-mouth’ prin-
ciples, and facilitating the exchange of product opinions be-
tween non experts [9]. There are many different motivators
for these web sites [6, 9], but the most relevant for our re-
search are: advice seeking and user involvement.

The innovative aspect of our approach is the incorporation
of reviews in a structured way into the recommendation pro-
cess. This means that we regard reviews as an alternative
source of recommendation information, in which one can
find product information, product experience and product
popularity from a user’s perspective. To exploit this kind of
information, we use information retrieval and recommenda-
tion technologies [19]. Traditional systems, like Epinion [4],
have not offered smart ways to incorporate user reviews in
the product recommendation yet.

This approach could be highly beneficial in the tourism con-
text where the tourist experience is the travel main motiva-
tion [20]. Products, or better said tourism services, lacks the



feature of ”try-before-buy” or ”return in case the quality is
below expectance”. This implies that (online) buying tourist
products involves a certain amount of risk, which could be
lowered by providing the user with a better product descrip-
tion and recommendation explanation. Another aspect, is
related to the fact that a user buys more an overall experi-
ence [20, 5], rather than a single product. This experience
involves three phases: anticipation (before), consumption
(during) and memory (after). Reviews could contribute to
the first and last phase by providing a way to gather infor-
mation of similar travellers or to process the user own travel
experiences.

2. RECOMMENDER SYSTEMS
Recommender systems are applications exploited in eCom-
merce web sites to suggest products and provide to con-
sumers information for facilitating the decision process [18].
These systems offer personalized recommendations by in-
corporating the user characteristics, in terms of a persistent
or ephemeral user model, and product wishes in terms of
user queries. These systems implicitly assume that the user
wishes and constraints can be converted, by using appro-
priate recommendation algorithms, in product recommen-
dations. The recommendation algorithms either use knowl-
edge of the domain, e.g., in content- or knowledge-based
filtering approaches, or data about user’s past behavior, in
social filtering approaches.

The content based approach, filters the products according
to the features specified by the user in a query [11]. This
approach is especially useful when the product can be de-
scribed by an extensive set of features. The user can specify
her wishes either explicitly by providing product attribute
values or implicitly, for instance, criticizing products shown
by the system. Social filtering or collaborative filtering ap-
proaches can be described as technologies that try to mech-
anize the ’word of mouth’ idea [8]. Here the recommenda-
tions are based on product rates given by a group of similar
tasted people (neighborhood). Current research is mostly
facing scalability issues and early-rater problems [16].

In our laboratory we have developed two recommender sys-
tems to support the user in travel planning. For the pre
and post travel planning process, we have developed Nutk-
ing, a web based recommender system. Nutking enables
the selection of travel locations, activities and attractions
and supports the bundling of a personalized travel plan [12].
For the on-tour support, we have developed a mobile appli-
cation, MobyRek [13], that supports critique-based product
recommendations. In a critique-based recommender system,
at every recommendation cycle, the user is allowed to criti-
cize (i.e., to judge) the system’s recommendation result [14,
3]. Both systems do not integrate reviews and, until now,
we haven’t found any recommender system that integrates
reviews in the way we propose.

3. REVIEWS IN MOBILE DECISION AID
SYSTEMS

3.1 Objectives
The overall objective of this research project is to design a
methodology for mobile recommender systems that incor-
porates different knowledge sources and offer better recom-

mendations in this context. The knowledge sources could be
structured or not. In the first case, we consider product cat-
alogues, where products are described with feature vectors,
that can be easily queried with standard query languages.
In the second case, we consider product reviews reposito-
ries, that are generated by a community of users interacting
with a web site. To extract knowledge from this kind of
repositories we will use social-filtering algorithms.

This methodology includes the design of a recommendation
architecture in which the above mentioned sources of knowl-
edge can be integrated together exploiting the best filtering
algorithm for each available knowledge source. Some addi-
tional objectives, which will be derived from an empirical
study, are the tuning parameters of each filtering algorithm
and the approach for aggregating the results of the various
filtering algorithms.

We aim at incorporating the previously mentioned hybrid
product recommendation approach in a mobile application
that users could access to obtain recommendations in a logi-
cal and straightforward way. The application will supply the
user with additional functionalities (rank, sort and search)
to revise the recommendations and better fit her wishes.
Partly, these design principles will be derived from a user
behavior study.

Moreover, we aim at providing an improved explanation of
the recommendation to the user. In fact, in the currently
available systems, the user only receives the recommended
product together with an overall score indicating the ap-
propriateness of such recommendation [7]. This kind of ex-
planation is quite rudimentary and may raise doubts and
questions to the user. We think to improve this explanation
by providing the relevant reviews of similar tasted users.
Moreover we aim at increasing the product acceptance rate.
In fact, in current systems, a user is only able to retrieve the
information provided by the supplier. As discussed before,
travel decision making must consider the risk the service will
fail to satisfy the user. Hence, we want to minimize this risk,
and we hypothesis that reviews can contribute to attain this
goal [6].

3.2 The Methodology
To convert our ideas into design principles, we have done
a user behavior study in a group of 29 students. In this
study we investigated the usage of product descriptions and
reviews in the booking process of two different types of prod-
ucts: hotels and attractions. It is worth mentioning some
differences found in the initial product filtering for the two
product types. Hotel filtering was, in general, based on spe-
cific product features whereas for attractions people were
more biased by the reviews. Another interesting result is
the correlation between the perceived usefulness of product
reviews and previous experience with product reviews web
sites. These people, with previous experience in such type
of content, where also more interested in negative reviews.

The design principles derived from this user behavior study
together with our own ideas were incorporated into a sys-
tem design. Since, one of the most important goal is to
incorporate different knowledge sources we have adopted an
meta recommender system architecture [17]. A meta rec-



Figure 1: Meta recommender architecture

ommender provides users with personalized control over the
generation of a single recommendation list, formed from a
combination of rich data [17]. This personalized control can
be implemented letting the user to explicitly control the in-
fluence of a specific data sources. Or, when using an implicit
approach, it is up to the system, exploiting past user in-
teraction, to decide how to balance the different knowledge
sources. In our approach, if the product to be recommended
has a rich structured description (e.g. a hotel), then the sys-
tem tends to use more the content-based filtering approach.
Conversely, if the product is poorly described, in term of
attributes, then the system relies more on social-filtering.
Burke [2] has also proposed to combine two recommenders
into one ’mixed’ hybrid recommender.

Figure 1 displays an overview of our approach. The attrac-
tion repository contains the tourist products to be recom-
mended, and the review repository contains reviews about
those attractions and a link to the review writer description.
To filter the tourist product repository, we will use a con-
tent based filtering approach. The user can either specify
the searched attraction or criticizes those recommended by
the system.

Conversely, we will use a collaborative based approach to
derive product review recommendations. We hypothesize
that the products to be recommended are those having very
popular reviews written by similar tasted users. Hereby we
make a distinction between a positive review, which con-
tributes in a positive way to the product score computation
and a negative one that brings an opposite effect.

The final product recommendation score is computed by in-
tegrating the results of both recommenders. At this mo-
ment, we are considering different options regarding inte-
gration approach, such as a minimum or maximum func-
tion, which takes either the minimum or maximum score of
both recommender as output, or a weighted average func-
tion, where the weights can be derived from either explicit
or implicit user preferences for a certain recommender.

3.3 Screen Shot of the Prototype

Figure 2: Screenshot of the prototype

Figure 2 presents a screenshot of the prototype recommender
system. With this product recommendation, the user can
find three summarized reviews written by the most simi-
lar users, that reviewed this product. In case the user is
interested in reading the whole review, she can retrieve it
by using the ”Get complete review” functionality. Other
functionalities are the retrieval of the next five best rec-
ommendations, the search for reviews satisfying some given
constraints (text-length, date, review attitude) or those con-
taining some keywords.

Before this stage, the user could filter some products and get
recommendations, either entering her preferences or giving
feedback, in the form of wishes and critiques, to some offered
product recommendation.

3.4 Expected Results

3.4.1 Increase Trust
When booking a tourist product, the user wants to be sure
that the product will satisfy her travel wishes and desires.
In fact, nothing is worse than staying in a place you don’t
like. As we mentioned above, travel services cannot be ”try-
before-buy” and the traveller cannot return goods if they do
not meet her taste. Our idea is that reviews will increase
the user trust in the recommended products, since she can
read more objective views, both positive and negative, of a
large group of similar users.

3.4.2 Increasing User Loyalty
The availability of reviews can further push the user to share
his knowledge and travel experiences. This makes the user
more loyal to the system, since the user feels himself part of
a community (system users). Moreover, the user can obtain
recognition from other users, and this could eventually lead
to a higher status inside this community [10].

3.4.3 Better Product Understanding
Reviews can be provided to the user as an explanatory tool.
Reading comments written by similar people, the user can
better understand if a product is (or is not) suitable for her.
Product reviews can also be beneficial in understanding how
to formulate a better product query and hence to simplify
and shorten the human/computer interaction.



3.4.4 Exploring Hidden Knowledge
We hypothesize that reviews can provide ’local-available’
knowledge. Local available knowledge can be described as
knowledge you gain once you have visited the place, but
you can not find using the product descriptions. For exam-
ple, a review writer could suggest to visit a really nice fish
restaurant after having enjoyed the view of the Garda lake.

4. CONCLUSION
This paper presents a new and innovative approach to incor-
porate different sources of knowledge in a mobile recommen-
dation process, by using an meta-recommender approach.
We believe that this approach will lead to more personal-
ized and better recommendations.

Further research will be done in the field of user behavior
modelling, exploiting a general agreed framework, such as
that provided by an ontology. Besides this, we will look for
ways to adapt the reviews to the mobile context. Hereby we
will investigate summarization techniques and functionali-
ties to retrieve reviews with a specific attitude, either posi-
tive or negative.
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René Wietsma is a visiting MSc student from the University
of Twente, Enschede, The Netherlands, Chair of Human
Machine Interaction (HMI). This paper is part of his MSc
thesis work being done at ITC-irst.

This research work has been supported by the European
Union, in the form of a Leonardo placement, contract num-
ber: ”NL/04/A/PL/HO/123040” and by the Dr. L.A. Buma
foundation, a foundation to support Frisian students, con-
tract number: ”05-10”.

6. REFERENCES
[1] BBC. Net shopping guides lure surfers, url:

http://news.bbc.co.uk/1/hi/technology/3736668.stm.
2004.

[2] R. Burke. Hybrid recommender systems: Survey and
experiments. User Modeling and User-Adapted
Interaction, 12(4):331–370, 2002.

[3] R. D. Burke, K. J. Hammond, and B. C. Young. The
findme approach to assisted browsing. IEEE Expert:
Intelligent Systems and Their Applications,
12(4):32–40, 1997.

[4] Epinion.com. Url: http://www.epinion.com.

[5] D. Fesenmaier, Y. Hwang, B. Pan, U. Gretzel,
K. Grabler, A. Zins, and J. Mazanec. Tourist decision
model. Technical report, DieToRecs IST-2000-29474,
2002.

[6] T. Hennig-Thurau, K. Gwinner, G. Walsh, and
D. Gremler. Electronic word-of-mouth via
consumer-opinion platformst. Journal of Interactive
Marketing, Vol.18, Nr.1, 2004.

[7] J. Herlocker, J. Konstan, and J. Riedl. Explaining
collaborative filtering recommendations. In In
proceedings of ACM 2000 Conference on Computer
Supported Cooperative Work, 2000.

[8] J. Herlocker, J. Konstan, L. Terveen, and J. Riedl.
Evaluating collaborative filtering recommender
systems. ACM Trans. Inf. Syst., 22(1):5–53, 2004.

[9] Y. Jin, B. Bloch, and G. Cameron. A comparative
study: Does the word-of-mouth communications and
opinion leadership model fit epinions on the internet?
Report, University of Missouri-Columbia.

[10] S. Kerner. Americans weigh in online rating: Rating is
a popular pastime. ClickZ Demographic Statiscs, 2004.

[11] M. Montaner, B. L’opez, and J. Rosa. A taxonomy of
recommender agents on the internet. In Artificial
Intelligence Review, volume 19, pages 285–330. Kluwer
Academic, 2003.

[12] F. Ricci, B. Arslan, N. Mirzadeh, and A. Venturini.
Itr: a case-based travel advisory system. Proceedings
of the 6th European Conference on Case Based
Reasoning, 2002.

[13] F. Ricci, Q. Nguyen, and D. Cavada. On-tour
interactive travel recommendations. Proceedings of the
11th International Conference on Information and
Communication Technologies in Travel and Tourism
[ENTER 2004], Cairo, Egypt, 2004.

[14] F. Ricci, Q. Nguyen, and D. Cavada. User preferences
initialization and integration in critique based mobile
recommender systems. Proceedings of Workshop on
Artificial Intelligence in Mobile Systems, 2004.

[15] J. Saranow. Are travel blogs the big, new travel trend?
The Wall Street Journal, 2004.

[16] Sarwar, G. Karypis, J. Konstan, and J. Riedl.
Item-based collaborative filtering recommendation
algorithms. In Proceedings of WWW10 Conference,
2001.

[17] B. Schafer, J. Konstan, and J. Riedl.
Meta-recommendation systems: user-controlled
integration of diverse recommendations. In Proceedings
of the 11th conference on Information and knowledge
management, pages 43–51. ACM Press, 2002.

[18] J. B. Schafer, J. A. Konstan, and J. Riedl.
E-commerce recommendation applications. Data
Mining and Knowledge Discovery, 2001.

[19] U. Shardanand and P. Maes. Social information
filtering: Algorithms for automating ‘word of mouth’.
In Conference on Human Factors in Computing
Systems, 1995.

[20] J. Swarbrooke and S. Horner. Consumer Behaviour in
Tourism. Heinemann Educational Secondary Division,
1998.


