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ABSTRACT
We present GroupTravel, a framework that generates cus-
tomized travel packages (TPs) for a group of individuals.
GroupTravel implements different consensus functions pro-
posed in group recommendation to reach agreement among
members. Given a group whose members provide a travel
query, GroupTravel returnsk Composite Items (CIs) of Points
Of Interest (POIs) that are valid, representative, cohesive and
personalized. Validity is achieved by satisfying the query
expressed by the group. Representativity ensures good cov-
erage of a city. Cohesiveness reflects geographic proximity
of POIs forming a CI. Personalization is achieved by choos-
ing POIs that best match the travel preferences of group
members. Additionally, group members can interact with
generated TPs to customize them. With extensive synthetic
experiments and user studies, we examine the benefit of
personalization and the impact of different group consensus
on user satisfaction. We also show that providing the ability
to interact with TPs and reflecting that in the consensus
yields better TPs.

1 INTRODUCTION
The ability to generate a travel package (TP) that best fits a
traveler’s profile is a longstanding problem that has been
studied for years (e.g., [1–3]). In this work, we develop
GroupTravel, a framework that generates TPs for a group
of individuals traveling together. A TP is a set of k Com-
posite Items (CIs), each of which is formed by Points of
Interest (POIs) in a city. GroupTravel personalizes TPs based
on a group profile that is computed as an aggregation of
its members’ preferences. GroupTravel allows travelers in a
group to further customize the proposed TP via interaction.
GroupTravel extends recent work that focused on a single
traveler at a time [4] to reach consensus between multiple
travelers [5, 6].

Travel Packages as Composite Items. A TP is a set of k
CIs. CIs are useful in planning a city tour, selecting books
for a reading club, or organizing a movie rating contest [1, 7–
15]. Each CI satisfies a query that specifies desired POI cate-
gories and a budget constraint [13]. An objective function
is defined to build a TP containing k valid, representative,
cohesive, and personalized CIs. Validity ensures that each
CI satisfies the query. Representativity enforces that the
k CIs “cover” the city. Cohesiveness forms CIs containing
geographically close POIs. Finally, personalization ensures
that the CIs contain POIs that match the members’ travel
preferences. We use a fuzzy clustering algorithm to find the
best k CIs forming a TP.
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For example, a group wishing to visit Paris may request
a TP consisting of five CIs, one per day. The group specifies
a query which dictates CI validity: each CI must contain
an accommodation, a restaurant, three attractions and one
transportation mode, and such that the overall cost of vis-
iting POIs in a CI is no more than $100. Figure 1 shows
the TP returned by GroupTravel. Each CI contains a set of
co-located POIs that can be visited in one day. In addition,
the TP formed by the set of 5 CIs, provides a good coverage
of Paris and the POIs in each CI match the group members’
travel preferences.

In this paper, we make three contributions. We formalize the
problem of building a TP for a group of travelers. We define
how group members can interact with the generated TP to
further customize it. We run synthetic experiments and user
studies to validate GroupTravel’s effectiveness in generating a
satisfying TP for groups.

First contribution: TPs for groups. GroupTravel takes
as input a query and individual travel profiles. It outputs
a personalized TP for the group. The preference of a group
for an item must reflect the degree to which the item is pre-
ferred by all group members. The group preference must also
capture the level at which members disagree or agree with
each other. All other conditions being equal, an item that
draws high agreement should have a higher score than an
item with a lower overall group agreement. The different
ways of aggregating group preference and group disagree-
ment result in different group consensus methods ranging
from average preference, to least misery and disagreement-
based methods [16–18]. We leverage those definitions to
generate a group travel profile from individual preferences.

Second contribution: interactive TPs. In [4], we exam-
ined the benefits of letting a user interact with a TP to
customize it. The rationale is that even though the k CIs
are valid, representative, cohesive, and personalized, a user
may still want to intervene after seeing the travel options
available in a city. We showed that providing interaction
primitives to the user enabled expressing additional contex-
tual preferences such as exploring some neighborhoods in a
city or requesting a new CI which contains a specific POI. In
this paper, we examine the benefit of interactivity in Group-
Travel, i.e., for a group of individuals traveling together. To
achieve that, we define the impact of each operation on a
TP and on the profile of a group.

Figure 2 illustrates the flow of GroupTravel. Given a
group of travelers and a consensus function, a group profile
is generated from individual profiles. Our fuzzy clustering
algorithm admits a geographic region (e.g., a city), a query
and the group profile. It generates a TP that is shown to
the travelers who can modify CIs, delete CIs, or generate
new CIs. This interaction is reflected in the group’s profile
by updating the overall group preferences according to the
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