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Abstract

In recommender systems, the concept of control is associated with ways users can manipu-
late the system through interactions or by defining parameters in order to be provided more
personal and better recommendations. Other studies in the movie domain have found that
users may have a divergent perception of similarity regarding which features are important
to them when looking for similar movies. This thesis sets out to investigate if these divergent
opinions on similarity can be leveraged by controllability in the multi-lists presentation of
recommendations. This thesis shows that user control did not appear to be evaluated more
positively than a non-control recommender system for the average participant. This thesis
found that multi lists presentation of recommendations without control were generally eval-
uated better than with control by performing a quantitative conditional user evaluation of
the recommender system. When looking at participants’ demographic properties, it may be
that some subgroups consisting of users with a higher level of domain knowledge or simi-
lar system experience may favor control. Furthermore, no significant variances between the
three list sort methods that the system uses to enforce the users’ control were discovered. As
controllability in recommender systems have not been extensively evaluated in the research
corpus, this thesis hopes to be a starting point that can inspire future studies to attempt other
novel approaches in implementing and evaluating controllability in the multi-lists presen-

tation of recommendations to achieve more positive results.
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Chapter 1

Introduction

1.1 Motivation

The popularity of digital streaming platforms for movies has signi cantly increased through
the last decade, catalyzed both by the increased availability and ease-of-use for consumers
when attempting to nd content[22]. The last decade has seen the rise of digital streaming
platforms for movies, made popular by the ease of nding content to consume for users.
However, as these platforms have grown in niches and content, this growth starts to com-
plicate the user experience. A Net ix study reveals that users on their site lose interest after
either 60-90 seconds of idle browsing or investigating 10 to 20 movies [22, 3]. Maintaining
user interest while still providing a substantial library and recommendation section is a cen-

tral point of interest for all parties.

Historically, this consists of improving the accuracy and precision of systems [46]. This ap-

proach can be problematic in a subjective domain as movies where users may have differ-
ent perceptions of similarity and disagree on topics such as what a genre would constitute.

A study on comparing humans versus algorithms found that recommender systems per-

formed best in general [34]. However, when the tested user had niche preferences, humans
severely outperformed the algorithms [34]. Several other studies have revealed that users'
have different ideas on what features are best for similarity calculations [54, 55, 57, 53] and
con icting results on what methods are best at recommending [13, 12]. The justi cation for

this topic lies in these reported discrepancies between how recommender systems perceive

similarities and how users do it.
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An interesting area of exploration is investigating if these noted effects could be leveraged
to make recommender systems better. A potential scenario this could be leveraged in is a
controllable multi-lists presentation of recommendations, which is the organization of rec-
ommendations into a structured list based on features or other grouping methods as used
in commercial streaming services such as Netix [5, 22, 4]. Such multi-lists presentation
of recommendations is not uncommon for commercial services. However, it is restricted
to providing a general overview of content or homepage and is rarely used in similar item
recommendations, as revealed in a commercial evaluation study in this thesis. Multi-lists
presentation of recommendations is suggested by literature to be of use in the context of a
similar item recommendation scenario [11] and suggested to possible to be improved with

control [31].

1.2 Problem

The focal point of this thesis is whether user control of recommendation features can be ben-
e cial or not in the movie domain. The problem is if giving users control over a multi-lists
presentation of recommendations in a similar item recommender system would improve
their experience with the system. While multi-lists is often used for a general overview of
content in a streaming service by grouping recommendations into categories [22, 4, 31, 5],
the context is set to a similar item recommendation scenario where users are looking for
recommendations to a given movie. The selected approach is underexplored both commer-
cially and in research literature [31, 11]. No similar research has attempted to evaluate if
control in a multi-list presentation of recommendation is bene cial to the author's knowl-

edge. Consequently, the overall problem this thesis explores is summarized as follows:

Does controllability in the multi-lists presentation of recommendation in a similar item

recommendation scenario improve the user experience?
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1.3 Research Questions

Based on the general problem statement, four research questions focus on different aspects

of this problem.

* RQ1: To what extent does controllability in a multi-lists presentation of recommenda-
tion for similar item recommenders improve the users' experience? Section 4.1 details
pairwise comparison analyses between multi-lists recommendation interfaces with

control and without control performed to see variances in users evaluation.

* RQ2: How do different interaction methods for control affect participant evaluation?
Based on the literature, two interaction methods were selected for control: drag &
drop and clickable arrow buttons. By grouping participants based on which interac-
tion method they primarily used for control, Section 4.2 details comparison analysis
between these groups performed to see if interaction methods impacted the evalua-

tion.

* RQ3: To what extent do different list sort methods for user control impact the user eval-
uation of the recommender system? In Section 4.3, different list sort methods based on
the users' control of the multi-lists recommendations are compared to see variances
in evaluation based on how the system interpreted user control in terms of list sort

methods.

* RQ4: To what extent do demographic properties and familiarity with similar systems
affect system evaluation? In Section 4.4, the data are divided into groups for statistical
analysis to see if any demographic properties are in uential to participants evaluation

of the recommender system.
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1.4 Contributions

The thesis provides the following contributions to the research corpus:

* Insightinto how users would interact with such a system RQ2). Two interaction meth-
ods were enabled for control in terms of clickable arrow buttons and drag & drop. Re-
sults show that one-third of the participants never interacted with the system, with

only 13% of all users showing a preference for drag & drop.

» The thesis evaluated three different list sort methods for controllable multi-lists pre-
sentation for recommendations (RQ3). The analysis did not nd any signi cant vari-
ance between the methods, signifying that the list sort method may not play a major

role in user evaluation of such a system.

» Several demographic metrics in similar research were found to impact user evaluation
of recommender systems (RQ4). Evaluating these in the context of this thesis found age
and gender to have little to no in uence. However, it was found that user experience

with similar systems and domains appears to impact their evaluation of this system.

* Lastly, the data from the study performed in this thesis, consisting of 300 participants
and 140 metrics, are made available for future research. This data consists of both the
raw JSON les with complete data and cleaned CSV les with the subset of this thesis's
metrics. A pipeline was created to create CSV les, which can easily be extended to
include additional metrics. In addition, the prototype code is made available. All this

is made open source, detailed in Section 5.4.
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1.5 Thesis Outline

Figure 1.1: A general overview of the thesis structure.

The general outline of this thesis, as visualized in Figure 1.1, is as follows:

» Background. Chapter 2 details the literature found on the three focal points of this
thesis: multi-list presentation of recommendations in Section 2.1, evaluation of com-
mercial services and research on control in Section 2.2, and demographic evaluation

in recommender systems in Section 2.3.

» Methodology. Chapter 3 describes the prototype development in Section 3.1 which
entails the data, similarity functions, and details on the implemented control. Sec-
tion 3.2 elaborates on the methodology concerning the study design, metrics, and how

this relates to providing results for the research questions.

» Results. Chapter 4 presents the results from the statistical analysis performed to ad-

dress the research questions.

* Summary & Conclusions. Chapter 5 discusses and summarizes the ndings concern-
ing the research questions postulated based on the results from the previous chapter.
This chapter also entails the limitations of this study, future research suggestions, and

open science.






Chapter 2

Background

The background chapter provides an overview of previous work relevant to this thesis and is

divided into four sections.

» Section 2.1 investigates studies on multi-lists presentation of recommendations.

» Section 2.2 details relevant research on control in recommender system. Additionally,
an evaluation of control and presentation element in commercial movie streaming ser-

vices are detailed.

» Section 2.3 investigates which demographic properties that may in uence the study in

this thesis based on literature.

» Section 2.4 concludes the chapter and elaborates on the critical differences between

the research discussed and this thesis.

2.1 Multi-list Presentation of Recommendations

One of the primary purposes of recommender systems is to reduce the choice overload that
comes with selecting from an extensive catalog [44, 7]. The resulting overload often leads
to the paradox of choice, in which user satisfaction is often higher when the user has a
choice between a few items rather than many [43]. Scheibehenne et al. [49] performed a
meta-analysis on several previously performed experiments on choice overload and found

non-reproducible results and an average effect across all evaluated experiments of zero,
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with many con icting results concerning user satisfaction when interacting with long lists.
Scheibehenne et al. [49] note in their study that the choice overload appeared to be present,
but no causal link could be established as to what exactly causes this effect [49]. Bollen
et al. [7] followed this study to analyze the effect in the movie domain, testing out differ-
ent lengths of top-n recommendations with no evaluation difference found between the list
length. Bollen et al. argue that while a more extensive list may demand a higher cogni-
tive load for a decision, it also increases satisfaction when used as the recommendations are
more diverse, proposing that a constant tradeoff between cognitive load and utility exists
that stays somewhat neutral as the list size changes [7]. What may be surmised from this is
that choice overload is not just about how much information is presented to the user, but
the presentation, the users' own goals, and the tools available to them may tip the balance

between utility and cognitive load to either be bene cial or detrimental to user satisfaction.

Figure 2.1: Excert from Nanou et al. study [41], top-N(left) presentation of recommenda-
tions versus structured overview of recommendation results(right), which was evaluated to
be better by participants.

A typical recommender system has the end goal of producing a top-N list of recommenda-
tions for a user [46, 32, 30], regardless of how many different features and algorithms it takes
into consideration [46, 32, 30]. There have been suggestions of splitting such top-n lists into
multiple lists, often denoted as a multi-lists presentations based on increased diversity [31],
user satisfaction [52] and ease of browsing [5]. Some insight into why this may be preferable
is presented by Alvino & Basilico of the Net ix research team that elaborated in a blog post
on why they use a multi-lists presentation of recommendation for their home page [3]. Their
evaluation is that users only need to look at a few entries and the row label to decide whether
they wish to investigate the current row further or move on. The organized row display may

be considered a more intuitive way to quickly browse larger item segments than a simple
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top-n list or grid [22].

Several studies found have evaluated and experimented with multi-lists presentation of rec-
ommendations. One such study by Nanou et al. [41] looked at recommendation presen-
tation utilizing the movieSTAR framework in which different visualization strategies were
employed. One of the favorable presentation from their study was what they coined struc-
tured view , in which recommendations were organized by genre and evaluated positively by
users [41], visualized in Figure 2.1. Pu et al. [29] performed a study on the amazon store
where top-N recommendations were compared to dividing the recommendations into dif-
ferent tabs, based on similar users, price, content, or popularity. The results were that users
had a higher preference for the tab-split recommendation presentation than the top-N pre-
sentation. Participants also noted a higher level of diversity in the tab-split interface, even
when the content of both interfaces contained the same level of measurable diversity [29].
This can lead one to conclude that the presentation may affect how users perceive diver-
sity or evaluate more items. Pu & Chen also published a paper reviewing the literature to
postulate possible guidelines for the development of recommender systems, which includes
multi-list presentation [11]. Another study isthe  RealCodeframework, which, among other
historical and social features, splits the top-N recommendation into chronological lists,
allowing users to browse through release years and look at previously historically viewed

movies [10].

Having a multi-lists presentation of recommendation does add a new layer of complexity to
the recommendation process by needing a function to rank and order the lists. Concern-
ing RQ3, it of interest to investigate different ways to interpret the users' control over the
multi-lists presentation in terms of list sort methods. However, no similar research investi-
gated this problem in conjunction with the multi-lists presentation, so the focus on similar
research was to look at the literature on different ranking similarity functions and methods in
a hybrid top-N recommendation list. Such topics may include weight application [55], user
algorithm selection [12, 9], or content sorting [36, 21], which, while not a multi-list presen-
tation in itself, does lend some knowledge transfer in regards to shared goals and methods.
An example of this is a content-based system that utilizes feature weight implicitly learned
from the features of a movie that a user has consumed to predict new recommendations [55].
Another identi ed approach is to use defeasible argumentation to adjust weights and algo-

rithms for a given user, based on previous history [9].
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