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ABSTRACT

1

Recommender systems have become pervasive on the web, shaping
the way users see information and thus the decisions they make.
As these systems get more complex, there is a growing need for
transparency. In this paper, we study the problem of generating and
visualizing personalized explanations for hybrid recommender systems, which incorporate many different data sources. We build upon
a hybrid probabilistic graphical model and develop an approach
to generate real-time recommendations along with personalized
explanations. To study the benefits of explanations for hybrid recommender systems, we conduct a crowd-sourced user study where
our system generates personalized recommendations and explanations for real users of the last.fm music platform. We experiment
with 1) different explanation styles (e.g., user-based, item-based), 2)
manipulating the number of explanation styles presented, and 3)
manipulating the presentation format (e.g., textual vs. visual). We
apply a mixed model statistical analysis to consider user personality traits as a control variable and demonstrate the usefulness of
our approach in creating personalized hybrid explanations with
different style, number, and format.

Recommender systems have become an essential tool for consumers
to navigate the vast number of options for content and products.
As recommendations have become central to combating information overload and shaping decisions, users increasingly demand
convincing explanations to help them understand why particular
recommendations are made [7, 25]. The increasing complexity of
recommender systems has fueled a corresponding need for explanations to evolve to capture the richness of information used to make
a recommendation. However, individual differences also require
catering to users’ preferences for the explanations they find most
persuasive.
Most of the research on explaining recommendations (e.g., [15, 6,
33, 40, 9]) has focused on explanations that involve a single source
of data. Typically, explanations from single-source recommenders
come in a single style, e.g., a content-based recommender system
produces content-based explanations. However, modern recommendation frameworks combine information from diverse sources such
as social connections, collaborative filtering (CF) approaches, and
item metadata, an approach known as hybrid recommendation. A
recent survey [28] of different single-style explanation approaches
has concluded that hybrid explanations, which combine multiple
styles such as user-based and item-based, are more effective than
non-hybrid counterparts. Despite these findings, there has been
no comprehensive study to determine the best methods for presenting personalized recommendations with explanations that are
generated for hybrid systems.
In this paper, we implemented a hybrid recommender system
that can incorporate a variety of recommendation approaches (e.g.,
content-based and CF). Using this hybrid system, we generated
hybrid explanations which consist of many styles, where each style
is associated with a recommendation algorithm. To better understand how to improve explanation persuasiveness using multiple
explanation styles, we conducted a large personalized user study
on a real system from the last.fm music domain. We experimentally
manipulated the explanation styles produced (e.g., social-based or
content-based), the number of explanation styles presented (e.g.,
three or four explanations), and the visual format of the explanations (e.g., textual or visual). Recent research [5] has indicated that
there may be a relationship between a person’s personality and the
type of explanation that is most persuasive, so we also conducted
an exploratory analysis for hybrid explanations. To the best of our
knowledge, our work is the first study of the effect of such variables
on personalized hybrid explanations.
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