Novelty and Diversity Enhancement and Evaluation in
Recommender Systems and Information Retrieval

Saul Vargas
Universidad Auténoma de Madrid, Spain

saul.vargas@uam.es

Categories and subject descriptors: H3.3 [Information Search
& Retrieval]: Information Filtering

Keywords: Recommender Systems; Novelty; Diversity

ABSTRACT

The development and evaluation of Information Retrieval
and Recommender Systems has traditionally focused on the
relevance and accuracy of retrieved documents and recom-
mendations, respectively. However, there is an increasing
realization that accuracy alone might be a sub-optimal strat-
egy for a successful user experience [7) [3]. Properties such
as novelty and diversity have been explored in both fields
for assessing and enhancing the usefulness of search results
and recommendations. In this doctoral research we study
the assessment and enhancement of both properties in the
confluence of Information Retrieval and Recommender Sys-
tems.

In Information Retrieval, diversity is posited a quality of
result lists that helps cope with the ambiguity and under-
specification in users queries, whereas novelty is understood
as the quality of a system that avoids redundancy. In the
last years there have been proposals and significant advances
for both assessing [2] and enhancing [3] novelty and diver-
sity in search results. Recommender Systems can be seen
as a particular case of personalized Information Retrieval
where there is no explicit query, but just implicit informa-
tion about the user’s interests. Researchers have realized
that improving recommendations’ usefulness and user satis-
faction may require more than being accurate. Recommend-
ing novel items helps avoiding recommending too obvious or
popular items [I]. Moreover, the effectiveness of recommen-
dations can be enhanced by acknowledging the user’s diverse
tastes [7].

The novelty and diversity problem has nonetheless been
approached under different views and formulations in both
fields, giving rise to different models, methodologies, and
metrics, with little convergence between both fields in this
particular area. Our research addresses the problem of mod-
eling and enhancing novelty and diversity in the context of
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recommender systems, seeking connections to diversity re-
search in Information Retrieval.

First, we propose the definition of a new framework of
novelty and diversity metrics for Recommender Systems [4].
This framework adapts and unifies several metrics from the
state of the art under a common probabilistic formulation.
This formulation allows us to consider rank and relevance
when assessing the novelty and diversity of recommendation
lists, which has not been considered previously.

Second, we research the connection of recommendation di-
versity to the diversity principles and techniques developed
in Information Retrieval for diversity [5]. We explore di-
versification techniques for recommender systems based on
feature spaces and the extraction of sub-profiles, establish-
ing an analogy with query interpretations or aspects for di-
versity in Information Retrieval. We study the relationship
between the choice of feature spaces and their effectiveness
in diversification as well.

Furthermore, the thesis delves into the definition of new
methods to both assess and enhance novelty and diversity in
recommender systems. For instance, we analyze the formal-
ization of diversity and the explicit role of relevance under
a probabilistic perspective [6]. We also consider the role
of coverage, redundancy and size-awareness in diversity for
recommender systems. Finally, we also study the popularity
bias observed in many recommendation algorithms and its
effect in terms of novelty and sales diversity, proposing ways
to alleviate it.

We conduct empirical validation and evaluation of metrics
and methods in offline experiments with publicly available
datasets. Furthermore, we envision to incorporate online
and crowdsourced experiments to gain further insights on
the effects of novel and diverse recommendations.
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