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Abstract. This paper describes the recommendation techniques
exploited in INTRIGUE (INteractive TouRist Information GUIdE), an
adaptive recommender system that supports the organization of guided
tours. This system recommends the places to visit by taking into account
the characteristics of the group of participants and addressing the possi-
bly conflicting preferences within the group. A group model is exploited
to separately manage the preferences of heterogeneous subgroups of peo-
ple and combine them, in order to identify solutions satisfactory for the
group as a whole.

1 Introduction

Web-based information systems have become very popular tools to retrieve spe-
cialized information. In particular, the provision of tourist information is ex-
tremely appealing, as it supports the search for up-to-date information about
services and attractions, without relying on books or travel agencies. The de-
velopment of Web-based tourist guides is however challenged by the variety of
user needs to be satisfied during the presentation of the information. Users are
typically interested in different types of attractions (pieces of art, scientific at-
tractions, natural parks, etc.). Moreover, most people do not travel alone, so
that possibly conflicting requirements have to be taken into account when rec-
ommending the places to visit. Therefore, the presentation of tourist information
requires personalized travel guides, satisfying individual information needs; e.g.,
see [17,25,26, 21, 24].

In this paper, we present INTRIGUE (INteractive TouRist Information
GUIdE), a Web-based adaptive system that provides information about tourist
attractions and services, such as accommodation and food. In the following pre-
sentation, we focus on the techniques for the generation of the personalized
recommendations tailored to the preferences of the group of participants.

INTRIGUE supports the user in a combined search for tourist attractions,
based on orthogonal criteria, i.e., category-based and geographical search. More-
over, the system dynamically generates multilingual presentations, by exploit-
ing efficient template-based NL generation techniques. Our current prototype
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presents information about the city of Torino and the surrounding Piedmont
area, in Italian and in English. The system assists the user in the organization
of a tour by providing personalized recommendations about attractions and ser-
vices. Moreover, it offers an interactive agenda that supports the scheduling of
the tour, by considering both the user’s needs and the constraints concerning
the opening hours, the average visit time for the selected places, and so forth.

As far as the recommendation functionality is concerned, INTRIGUE deals
with a structured model of the group of people traveling together, to manage the
possibly conflicting preferences of the subgroups. This approach supports alter-
native recommendation criteria, which the user can select to receive suggestions
customized according to specific viewpoints. For instance, the system supports
the suggestion of a solution that satisfies all the participants in a more or less a
uniform way. However, also the search for solutions focused on the preferences
of specific subgroups is available (in our prototype, we consider children and
disabled people). In this way, the user can ask for suggestions focused on partic-
ular perspectives. As noticed in [7], an essential feature for an intelligent system
is the explanation of the reasons for its own suggestions. This aspect becomes
even more crucial for group recommendations, where there is no immediate cor-
respondence between the user’s preferences and the system’s decisions. For this
reason, we have developed an explanation technique supporting a clarification
of the evaluation strategies adopted by the system in the recommendation. This
technique enables the system to specify which properties are most suitable for
the characteristics of the various subgroups, therefore helping the user to select
the items to include into the agenda in a very informed way.

The paper is organized as follows: Section 2 describes the structure and the
management of the group model; section 3 describes the recommendation criteria
used in the system to provide users with personalized suggestions tailored to a
possibly heterogeneous tourist group. Section 4 describes some related work and
section 5 closes the paper, outlining some future work.

2 Management of Group Models in INTRIGUE

2.1 User Groups

The management of heterogeneous groups having different and potentially con-
flicting preferences is essential to enhance the recommendation task in several
application domains, other than the tourism one. For instance, consider the
management of personalized television services and the suggestion of items to
purchase in a group environment.

In some cases, group preferences have been managed by exploiting stereotyp-
ical models that describe the preferences of the group as a whole. For instance, in
the TV domain, family models have been used to customize Electronic Program
Guides to the standard preferences of groups formed by adults and children. Al-
though this approach suits the applications having a small number of typical user
groups to be considered, it is not flexible enough to manage the cases where the



groups can be highly heterogeneous and there are many possible combinations
of user classes. Tourist services represent an interesting example of this case,
because people having very different preferences and requirements may join the
same tour, which should be organized by taking into account the interests of all
the participants. To this extent, a different group model is needed, in order to
avoid a combinatorial explosion in the number of models to be described. In par-
ticular, the management of the user group should be considered as orthogonal
with respect to the management of different user classes.

Ideally, a group model could be managed as the integration of one individual
user model for each member of the group. However, this approach would not
scale up when large groups are considered. Moreover, to address individual pref-
erences, the system would need individual descriptions of the group members,
therefore imposing strong overhead on the user interacting with the system.

We adopt a different approach to overcome the drawbacks of the previous
ones: we consider a group as a set of people that can be partitioned into a
limited number of subgroups.! Each subgroup is modeled as a class of users
having similar preferences and the preferences of the whole group can be inferred
by combining the preferences of its subgroups. Moreover, the influence of each
subgroup on the system’s recommendation is evaluated. A subgroup could be
particularly influent either because it represents a very significative portion of
the tourist group, or because its members belong to a class having special needs;
e.g., children and disabled people.

The types of (sub)group to be considered and their relevance are domain de-
pendent and have to be defined on the basis of the personalization requirements
to be addressed. For instance, in a tourism domain, groups with special needs,
such as children and disabled, could be given maximum relevance to take their
needs in particular account. However, other groups could be considered; for ex-
ample, animals could be “members” of the group, with specific preferences, e.g.,
the one for places where they are accepted. In the next sections, we describe the
management of group models adopted in our system.

2.2 Structure of the Group Model

INTRIGUE exploits a structured group model, where uniform subgroups are
represented as distinct entities. A subgroup model is associated to each homo-
geneous subgroup of people planning the tour together. Each subgroup model is
structured in three portions:

— The “Characteristics” section provides information about the characteristics
of the participants, acquired by the system by questioning the user via a
registration form. For instance, Figure 1 represents a subgroup of people
aged between 46 and 55, with a human science background, full mobility
capabilities, partial vision capabilities and interested in arts and history.

! In the simplest case, the group is formed by homogeneous people and consists of a
single subgroup.



Characteristics:
Age: 46-55;
Background: human science;
Mobility: full;
Vision: partial;
Interest_for_arts: yes;
Interest_for_history: yes;
Interest _for_science: no;
Preferences:
Special_transportation_systems:
Importance: 0; Values: missing: 0.3; some: 0.4; present: 0.3;
Special facilities_for_vision:
Importance: 0.8; Values: missing: 0.1; some: 0.4; present: 0.5;
Historical_value:
Importance: 1; Values: low: 0.05; medium: 0.1; high: 0.85;
Artistical_value:
Importance: 1; Values: low: 0.05; medium: 0.35; high: 0.6;
Scientific_value:
Importance: 0.5;
Group Information:
Cardinality: 5;
Relevance: 0.4

Fig. 1. An example subgroup model for the tourism domain.

— The “Preferences” portion specifies the system’s predictions for the subgroup
preferences. Each preference is represented as a slot and includes:

e An “Importance” facet specifying the importance of the preference to the
subgroup. For instance, the travelers represented by the model shown in
Figure 1 have no interest in special transportation systems (the impor-
tance is 0). In contrast, their interest in the historical value of tourist
attractions is extremely strong (importance = 1).

e A probability distribution over the values of the preference. For instance,
the described tourists very likely prefer attractions having high historical
value (“high” is dominant in the distribution), while the probability that
they prefer attractions with low historical value is almost null.

— The “Group Information” section stores general information about the sub-
group. Each subgroup has a cardinality, specifying the number of people in
it, and a relevance, representing an estimate of the weight that the prefer-
ences of a prototypical member of the subgroup should have on the selection
of tourist attractions to be recommended. The relevance ranges from 0 (null
relevance), to 1 (maximum one). In our example, there are five people in the
subgroup and it has a medium relevance (0.4).



2.3 Knowledge about User Classes

We manage the presence of users having different preferences and requirements
by exploiting stereotypical information that describes the characteristics of the
various user classes. The tourist population can be segmented according to dif-
ferent perspectives; for instance, we can consider their interests in different as-
pects of tourist attractions, (e.g., historical value), their knowledge about arts
or science, or their mobility and vision capabilities. These perspectives influence
different sets of preferences, which the system can exploit to evaluate a tourist
attraction. For our prototype, we have specified the following perspectives, each
one corresponding to a cluster, that includes a set of stereotypes representing
the tourist classes described from that viewpoint:

— “Age_range” perspective: the traveler population is segmented by ranges
of age. The main goal is to distinguish children from adults and to model
interests for special activities (such as playing) accordingly. The only relevant
user’s characteristic is “age”, but the stereotypes predict specific interests for
activities, types of documentation about tourist places, length of the visit,
and so on.

— “Interests” perspective: in this cluster of stereotypes, the tourists’ interests
are modeled. People are segmented into groups characterized by different
educational backgrounds (e.g., historical, technical, etc.), also depending on
the explicit interests stated by the user in the registration form. This cluster
makes predictions on the preferences for different types of tourist attractions:
e.g., some places may have a noticeable value from the historical viewpoint,
others may excel in scientific or technological aspects.

— “Mobility_capabilities” perspective: the population is segmented to charac-
terize different mobility capabilities. The preferences concern the reachability
of places and the availability of special transportation systems.

— “Vision_capabilities” perspective: this segmentation concerns the travelers’
sight and makes it possible to describe the preferences of people having full,
partial, or null vision capabilities.

2.4 Representation of User Classes

The stereotypical information is stored in a knowledge base, where it is orga-
nized as a set of clusters, each one associated to a different perspective: e.g., age,
mobility and vision capabilities. A cluster contains a set of stereotypes, repre-
senting the classes of tourists forming the partition: e.g., the “vision_capabilities”
cluster includes three stereotypes, representing the people having complete, par-
tial and null vision capabilities. Similar to the representation defined for the
SeTA system [3], a stereotype contains a set of classification data, describing
the characteristics of travelers belonging to the represented class, and a set of
preferences, describing the typical requirements of such people for properties of
the tourist attractions. For instance, the stereotype describing people with null
vision capabilities has only one significant classification data, i.e., the “vision”,



PRIMARY-SCHOOL
Classification data:
Age: up_to_5: 0.0; 6-11: 1.0; 12-14: 0.0; ...; 46-60: 0.0; more_than_60: 0.0;
Preferences:
Play_activities:
Importance: 1; Values: null: 0.0; low: 0.05; medium: 0.45; high: 0.5;
Reading material:
Importance: 0.8; Values: null: 0.05; introductory: 0.2; specialized: 0.05;
scholastical: 0.7;
Length _of_visit:
Importance: 1; Values: short: 0.6; medium: 0.35; long: 0.05;
Background _knowledge:
Importance: 1; Values: low: 0.9; medium: 0.1; high: 0.0;

Relevance: 1;

Fig. 2. Stereotype describing primary-school children.

which is a trigger for the stereotype. Moreover, the main predicted preference
concerns the availability of vocal presentation devices.

As clusters represent different viewpoints for describing people, the stereo-
types belonging to different clusters may be based on different classification data,
although some data may be exploited by more than one cluster. Moreover, they
make predictions on distinct sets of preferences (those significant from the de-
scribed viewpoint). For instance, the stereotype described in Figure 2 belongs to
the Age_range cluster and describes primary school children, aged from 6 to 11.

The stereotypes also specify the relevance of the represented group (“Rele-
vance” slot). The relevance predicted by a stereotype S represents the weight
that the preferences of a prototypical tourist belonging to S should have on the
selection of tourist attractions. This parameter ranges in [0..1], where 0 denotes
null relevance and 1 represents the maximum relevance. In order to take into ac-
count, the fact that some subgroups, such as children, have strong requirements
on the organization of a tour, the related stereotypes predict a relevance equal
to 1 (e.g., see the “PRIMARY-SCHOOQOL” stereotype in Figure 2). Instead, most
of the other stereotypes have medium or low relevance.

2.5 Management of Subgroups within a Tourist Group

At the beginning of the interaction, the user visiting the Web site is asked how
many people are going to travel together. Then, the system asks her to distribute
such people into relevant subgroups, on the basis of a set of pre-defined features.
Currently, the main user features we have considered concern the range of age (to
deal with children and elderly) and the mobility and vision capabilities; however,
the system can be configured to take into account other features, such as social
and cultural aspects. For each subgroup, a registration form is displayed, in
order to provide the system with information about the interests of the related



travelers, the cardinality of the subgroup, and other similar information. The
fields of the forms are not mandatory, but the system’s suggestions can be more
focused, if information about each subgroup is provided. Each subgroup model
is initialized with the preferences of a generic traveler, corresponding to an adult
without special requirements. This initialization enables the system to have a
basic description, in case the direct user does not fill in the forms.

The system initializes each subgroup model by exploiting stereotypical in-
formation about tourists, according to the techniques developed for the SeTA
system. The subgroup characteristics are matched against the stereotypical in-
formation; the stereotypes best matching the characteristics of the subgroup are
then used to predict the subgroup preferences and its importance. Details about
these techniques can be found in [3].

3 Generation of Recommendations for a Tourist Group

3.1 Evaluation of Tourist Attractions

The evaluation of items to be recommended to a heterogeneous tourist group
is achieved in two steps. First, items are separately evaluated and ranked with
respect to each subgroup. Then, the subgroup-related rankings are combined
to obtain the overall ranking, from the viewpoint of the whole group. In the
following, we will focus on the subgroup-related evaluation of items. Then, in
section 3.2, we will discuss the combination of the separate rankings to generate
the system’s recommendations.

Given the preferences of a homogeneous subgroup, items are ranked by ex-
ploiting the same techniques used in the SeTA system for the recommendation
of products. As such techniques are extensively described in [3], we only sketch
them in the following.

Tourist attractions are represented as entities described by features providing
different types of information: e.g., geographical information, category, logistic
information, and so forth. In the evaluation of a tourist attraction, the system
exploits the properties of the item. Properties are features that provide a qualita-
tive evaluation of the attraction. For instance, we take into account the historical
or artistic value of an attraction, how much background knowledge is required to
appreciate it, or whether the place offers play areas for children (“play_activities”
in Figure 2).

The degree of matching (henceforth, satisfaction score) between an item and
a subgroup model is evaluated by analyzing the preferences of the subgroup
towards the properties of the item, stored in the subgroup model. Each prop-
erty is matched against the related preference to establish an individual score.?

% This score is a decimal value in [0..1], where 1 represents perfect compatibility with
the preference, while 0 represents total incompatibility. In this evaluation, the im-
portance of the preference in the subgroup model is used to tune the influence of less
relevant properties, when they are not compatible with the subgroup preferences.



The overall satisfaction score of the item results from the merge of the individ-
ual scores of its properties. Two individual scores, X and Y, are combined by
exploiting the following formula:

SATISFACTION_SCORE(scorex,scorey) =
scorex * scorey [(scorex + scorey — scorex * scorey)

This formula, described in [2], takes values in the [0..1] range. It is additive
and therefore supports and incremental evaluation of the overall satisfaction
score of an item. Moreover, it is particularly selective: being based on the prod-
uct operator, it returns a 0 satisfaction score for any item having at least one
null individual score. This selective power is essential in the tourism domain, as
it enables the system to dramatically downgrade the evaluation of items incom-
patible with basic requirements of the traveler subgroups. For instance, a tourist
place without a transportation system suitable for disabled people cannot be
recommended as a good solution to a group of tourists with mobility problems.

3.2 Recommendation Criteria

INTRIGUE provides the user with alternative recommendation criteria to sup-
port her in the selection of the attractions for the tour. The reason for providing
different recommendation criteria is that no specific recommendation method
can satisfy all the possible requirements. For instance, the user may want to
see separate recommendations for each subgroup and compare the lists by them-
selves. Alternatively, she may prefer to be provided with a single recommendation
list, representing a synthesis of the suggestions, in order to avoid the analysis
of multiple and possibly long recommendation lists. However, even in this case,
different criteria could be applied to generate the list. For instance, items un-
suited for at least one subgroup might need to be ignored, although they are
interesting options for other groups. Moreover, the recommendations could be
fair, trying to satisfy all the subgroups in a uniform way, or they could be biased
towards the preferences of the most influent subgroups.

In our system, we have included three recommendation modalities, which the
user can choose from by clicking on buttons available in the user interface. See
the buttons at the top of Figure 3: “Separate listing by groups”, “Unique listing
(method 1)”, “Unique listing (method 2)”. We describe these recommendation
criteria referring to a scenario where a user similar to the one described in Figure
1 inspects the civil buildings in Torino. The user is organizing a tour with some
children and impaired people. In this case, the system generates three subgroup
models: one for the subgroup including the direct user, the others for the two
homogeneous subgroups traveling with her.

Separate Listing by Group. In this modality, the system shows separate lists,
one for each subgroup, with items sorted on the basis of the rankings previously
evaluated for each subgroup. The best ranked elements for each subgroup are at
the top of the lists, while the worst ones are at the bottom.
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Fig. 3. Separate listing of tourist attractions

Figure 3 shows the system’s recommendations, reporting the suggestions for
the subgroup including the direct user in the first column, for the children in
the second one and for the impaired people in the third one. Notice that each
item is associated with an icon (stars), which represents the satisfaction score
obtained by the item and supports an easy identification of the best items for
each group.

This type of recommendation enables the direct user to select the interesting
attractions in an informed way, taking into account the ranking of each item in
each subgroup-related list. However, it may be confusing if there are too many
subgroups to be considered, because the user should compare several permuta-
tions of the items, which may result in a certain overhead.

Preferential Satisfaction Listing (Method 1). In this modality, the system
displays a single, sorted list of items representing the suggestion for the whole
group. The overall ranking of items is obtained by merging all the subgroup-
related rankings in a weighted way, depending on the cardinality and the rele-
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Fig. 4. Unique listing of tourist attractions

vance of the various subgroups. Thus, the system’s suggestions take into account
the presence of large homogeneous subgroups, and that of subgroups with special
needs. The overall score S of an item is evaluated by combining the satisfaction
scores Sy associated to the item for each subgroup. In our example:

S= infdirect_user*Sdirect_user + infchildren*schildren + infimpaired*simpaired

For each subgroup, the associated weight (infyar) represents the influence of
the subgroup’s preferences within the whole group and is evaluated according to
the following formula:

infum = relevanceyy * cardinalityyy | total _cardinality

where relevancey s is the relevance of the subgroup, cardinalityy s is the num-
ber of its members® and total_cardinality is the total number of tourists forming
the overall group. In this way, special subgroups can be privileged in a flexible
way, depending on the portion of the overall group they represent.

3 Relevance and cardinality are retrieved from the subgroup model.



Figure 4 shows the preferential listing recommendation for the same group of
tourists considered in Figure 3. The tourist attractions are sorted according to
the overall ranking, resulting from the weighted merge of the individual group
rankings. In this case, the stars next to the items represent their overall ranking,
related to the whole group of tourists.

This type of recommendation is useful to provide the user with suggestions
supporting her in the selection of the items to add to the agenda. In fact, the first
items in the list are the best ones for the group considered as a whole, possibly
with special attention to the preferences of the most influent subgroups. How-
ever, other strategies could be exploited to weight the influence of the subgroups;
for example, the group relevance alone could be used, without considering the
cardinality, in order to maximize the influence of special subgroups (or, in alter-
native, the cardinality alone could be used). We are investigating the possibility
of providing the direct user with methods to select the parameters to be con-
sidered for the evaluation, therefore supporting further personalization forms in
the recommendations.

Uniform Satisfaction Listing (Method 2). As an alternative to the pref-
erential satisfaction listing, which sorts tourist attractions in a biased way, the
user may be interested in receiving a fair recommendation, where the suggestions
uniformly satisfy all the subgroups. To this extent, we have introduced a third
modality, where the system shows a single recommendation list whose items are
sorted to achieve uniform satisfaction for each subgroup. In this case, the sat-
isfaction score obtained by an item with respect to each subgroup is explicitly
used as a degree of satisfaction for the subgroup itself: an item with a satisfaction
score equal to 1 increases the satisfaction of a subgroup in a maximal way, while
an item with a 0 satisfaction score does not modify it. The recommendation list
is generated in order to achieve uniform satisfaction for all the subgroups. We
do not describe this method in detail, but the idea is the following: to build the
recommendation list, at each step, the system selects, out of the set of items to
be sorted, the one maximally increasing the satisfaction degree of the subgroup
with the lowest satisfaction degree. The aim is to raise the group satisfaction
degree as much as possible.

3.3 Explanation of the System’s Suggestions

Although the explanation capability is an essential feature, few recommender
systems offer this functionality and most of them specify rather naive reasons
for the system’s suggestions. For instance, NetPerceptions [23] bases the expla-
nation mechanism on collaborative filtering information and motivates its own
positive and negative suggestions by relating them to the selections (or rejec-
tions) performed by people with selection histories similar to those of the current
user. As another example, NLSA [12] motivates its recommendations by high-
lighting the features of items satisfying the user’s explicit requirements, but does
not support explanations including more information which can help the user



in her selections. More interesting, News Dude [7] explains its own recommen-
dations by analyzing analogies and differences among the items suggested in
previous recommendations and already inspected by the user.

INTRIGUE supplements its own recommendations with articulated expla-
nations, which explicitly refer to the preferences of the subgroups of tourist.
This feature is particularly important to produce informative and transparent
explanations because a recommended item may suite different subgroups due to
different properties.

As shown in Figure 4, in the unique listing modalities each item is coupled
with a sentence specifying, for each subgroup, the most important properties
determining the suggestion of the item.* For instance, “Palazzo Reale” (Royal
Palace) is a good suggestion for the subgroup including the direct user since it
is much eye-catching and has high historical value; moreover it is also good for
children because its visit requires low background knowledge. Finally, it suits
disabled people because it has no architectural barriers.

Notice that the generated explanations only include a subset of the properties
satisfying the preferences in the subgroup model: in fact, they only report the
most relevant preferences of the subgroup. For instance, the recommendations for
children in Figure 4 are focused on properties such as the background knowledge
required to appreciate the attraction and the length of the visit.

The contextually relevant properties for a subgroup are selected by exploiting
the stereotypical information: given the set of properties satisfying the prefer-
ences of a subgroup model, the properties to be mentioned are selected by taking
into account the importance of the related preferences in the stereotype describ-
ing the tourist class characterizing the subgroup. For instance, as shown in Figure
2, children’s preferences concern properties such as the availability of play areas,
length of the visit and required background knowledge.

The linguistic form of the explanations are automatically generated by ex-
ploiting template-based Natural Language Generation techniques (see [2]), on
the basis of a language independent internal representation of the item proper-
ties. In this way multilinguality is supported.

4 Related Work

The typical tourist information Web sites are static hypertexts and provide non-
personalized information about attractions and services available in a town, or
in a region. These systems suffer from two major drawbacks: first, they cannot
provide users with information focused on specific interests (the only way to
search for specific information is typically provided as an embedded search en-
gine). Second, they rely on static descriptions, which become obsolete in a short
time and have to be manually revised by the site administrators. Another type
of site are the e-travel agencies, like, for instance, Expedia [15]; their main goal is

4 The presentation of the most suited properties is not displayed in the separate listing
by group due to space constraints on the screen. However, information about items
and their properties can be retrieved by asking for their detailed presentation pages.



to offer discount airfare, flight, hotel, cars, vacation packages reservations. How-
ever, these sites only help the user to gather information or to make reservations
and do not support her in the organization of a trip or a tour of a city.

Some dynamic hypermedia systems have been designed to generate the pre-
sentations “on the fly”, possibly tailoring contents and styles on the basis of the
application of personalization strategies; e.g., see [14,22,9,10] and [19] for an
overview. For instance, AVANTI [17] was designed as a kiosk system which gen-
erates customized presentations of the services and tourist attractions available
in a town. The goal was to support alternative interaction media and person-
alization strategies were exploited to tailor the presentations to the individual
user’s interests. More recently, intelligent virtual guides have been designed to
personalize the visit of a museum, taking into account several factors such as the
user’s interests, domain expertise, the fact that the user was visiting the place
for the first time, and also the (physical) navigation style within the museum
[25,21]. In particular, there is a strong interest in the development of context-
aware applications, supporting a selective presentation of information, based on
the physical location of the user [20,13,11,18].

From a related perspective, special attention has been paied to the devel-
opment of systems supporting the individual user’s search for information, by
providing her with personalized recommendations. For instance, see [8,7,16].
Finally, some researchers have defined techniques to support the user in the def-
inition of her own search criteria, therefore leading to the configuration of her
own information service [6].

5 Discussion

Our work is focused on the provision of multilingual, personalized recommenda-
tions for groups of people planning a visit to a given geographical area. Different
from on-site kiosks and context-aware applications, the role of our system is
in assisting the user to schedule the tour, not in guiding the group during the
visit. Therefore, physical context has a marginal role and is exploited only when
the schedule of the trip is considered, to estimate, for instance, the appropriate
transfer times from one tourist attraction to another.

The main contribution of this paper concerns the management of a group
model, where the characteristics, interests and preferences of the various com-
ponents of the group are taken into account to tailor the recommendations in a
suitable way. The management of a group model and the group-oriented person-
alization distinguishes our system from the other recommender systems, which
typically tailor the suggestions to the individual user. In the case of a single user,
her preferences may be more or less articulated, but are unique. In contrast, a
group of people traveling together may have conflicting preferences (and needs)
and the generation of a recommendation which addresses the requirements of all
the people in the group is much more complex. In order to address this issue,
we have considered the group as composed of subgroups, having homogeneous
preferences and needs. Moreover, we have designed different recommendation



criteria, which the user can select to get different types of suggestion from the
system. These criteria include the separate ranking for subgroups, a uniform
merge of the preferences of all the subgroups, and a weighted recommendation,
where the subgroups have different influence on the system’s rankings. Another
important aspect is the capability to explain why a recommendation has been
made: when the system presents the lists of tourist places to be visited, a sentence
specifying the most relevant properties determining the suggestion is generated.

All the Web pages of the INTRIGUE user interface are dynamically gener-
ated, according to the following steps: first, the information to be displayed is
selected; then, the linguistic descriptions are generated, by exploiting a template-
based Natural Language Generator (see [2]) and an XML object, representing
the content of the page, is produced (see [5]). Finally, the XML object is trans-
formed into a HTML page to be interpreted by a standard browser, by exploiting
XSL transformations. Our goal is to have a representation of the personalized
content of each page independent from the actual user interface implemented by
the system. For instance, the XML object could be fed to a different module,
that generates a user interface for a different medium (e.g. a mobile), or stores
the personalized content in a database for further processing.

We have not yet focused on the adaptive presentation of tourist attractions.
However, the generation module could be easily extended with the techniques
developed for the SeTA system, in order to filter the features of an attraction to
be presented, on the basis of the user’s interests [2, 3]. We are also working on
improving the scheduling facility to realize a “virtual travel-agent” able to help
the user to organize her day tour, including hotel and meal arrangements.

INTRIGUE is based on the multi-agent architecture of SeTA, instantiated on
the tourism domain and updated with the introduction of the agent managing
the interactive agenda. Details about this architecture can be found in [1,4].

We have planned to test the recommendation and explanation functionalities
of the system with users in the next future. In particular, we would like to
evaluate the system on some typical scenarios, such as a family visiting a town,
a tour to be organized for the a group of students or the organization of a spare
day for some people visiting a town for business reasons. In all these cases, we
will evaluate the recommendation capabilities of the system by comparing the
tourist attractions actually selected by the user (by adding them to the agenda)
with those suggested by the system. Moreover, we will collect, from a selected
number of users, individual feedback on the usefulness and effectiveness of the
system’s alternative recommendation criteria and explanation capabilities.
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