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Abstract. In attempt to help users in filtering available products,
recommender systems are being used by e-commerce systems to try to
predict users’ preferences and suggest them new products. Some recom-
mender systems are based in previous ratings and evaluations provided
by users to purchased items. When new users or new items join in rec-
ommender systems they can suffer by the so called cold-start problem.
However, do you rate the products that you bought? This question and
other ones were made to 367 participants by an online survey that aims
to identify customer profiles and motivations. Also, we investigated user
engagement in gamified systems and the effects of tangible and intan-
gible rewards in their behavior. This work presents a theoretical frame-
work that provides basis for defining how gamification can be used to
encourage ratings and improve user engagement in tasks that benefit
user reputation, item reliability and to overcome cold-start problem.
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1 Introduction

E-commerce systems have growth in the quantity of users and content available
for searching and due to this, Recommender Systems (RS) become essential to
help users find relevant products. The purpose of recommendation algorithms
on e-commerce is to filter products according to users’ preferences. There are
distinct approaches [3,4, 16,17, 22] for recommending content and one of the
most popular technique is the Collaborative Filtering (CF) [19] that uses rat-
ings/reviews from users on items.

Ratings and reviews are known as explicit feedback [21] and using this tech-
nique the user is the one who informs the content relevance. Amazon' has used
ratings and reviews for years and a well known problem caused by this is that
CF can face the cold-start problem. The cold-start problem occurs when rec-
ommendations are required for users that have no activity (ratings, reviews) or
there are items in the dataset that no one has yet rated [18]. To understand this
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problem we performed a survey with 367 participants. We asked users about
their consumer routine, their behavior related to rating/reviews on e-commerce
systems and whether users are familiar with gamification [10]. Based on the
results we propose a theoretical framework to overcome the cold-star problem
using gamification approaches.

The term gamification consists in the use of game design elements in a non-
game context to motivate and increase user activity [9], and many services like
Foursquare?, LinkedIn®, Stackoverflow* have adopted this technique.

We did not find any research related to the use of recommendation with
gamification, so this motivated us to develop directions to use the best of the two
approaches to engage users in the rating and review tasks using game elements
on e-commerce systems.

In the next section we present an overview about Recommender Systems and
Gamification. Next, we present the results from the survey performed with 367
participants and after a theoretical framework proposing the use of gamification
in order to engage users to rate products on e-commerce systems. Finally, we
present the conclusion about the survey and future research prospects.

2 Background

2.1 Recommender Systems

Due to the amount of information available on the Internet, recommender sys-
tems have become an efficient alternative for helping users find relevant content
and are being widely deployed on the web in many domains including large e-
commerce powerhouses such as Amazon [15]. Regardless of the approach, recom-
mender algorithms use information about the users preferences to try recommend
items that people with similar tastes and preferences liked in the past [1].

A Likert’ five-point response is a popular technique of explicit feedback and
it is widely used in CF approaches. This kind of feedback is used internally to
measure the similarity among items/products and increase the quality of rec-
ommendations [11]. However, explicit feedback requires additional effort from
users and sometimes they might not be willing to provide it. Thus, the number
of available ratings explicitly, might be too small and can result in a poor rec-
ommendations quality [3]. Further, new products in an e-commerce dataset do
not have evaluations, which exclude them from the recommendation item-based
algorithm and the same occurs with users that are new in the system.

One of the most challenging key questions in recommender systems is: “how to
provide recommendations at the initial stage of the system when available data
about users, items and ratings is extremely sparse?” [15]. Recently, users are
willing to contribute to their community knowledge (a direct reflection from the
Web 2.0 and the role of online communities). Still, recent researches are focusing
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on developing techniques that can help to persuade the users to provide more
ratings [11].

However, when it is necessary to deliver content to new users or deliver rec-
ommendation items that were not rated in the system, one of the recommender
systems’ problems can appear: the cold-start problem.

Beyond the Cold-Start Problem. Pure CF methods base their recommen-
dations on users’ preferences ignoring user and item attributes as demographics
and product descriptions. The cold-start problem can occur in the following
situations: recommendations for existing items for new users, recommendations
for new items for existing users and recommendations for new items for new
users [15]. To try overcome these problems, recommender systems try to get
users to rate items at the beginning of their profile creation, asking them to an-
swer questions about their preferences or using stereotypes (e.g. elderly people
usually enjoy classical music) [14].

Another approach is to use content information to infer similarities from ex-
isting items compared to new items. Content recommendations can be made for
new items that seem similar to others. However, the cold-start problem is only
one of the problems related to new users and new items. In [13] users reported
that customer reviews played a role in deciding whether or not to buy a prod-
uct, but the reviews are not the only factors. Users are also concerned about
reviewers’ expertise and reputation, and products that have five stars might be
attractive, but if it is based only on one or few reviews it is possibly not very
interesting. Some systems can rank reviews and products based on the author’s
reputation, but if a new product is rated by new users some recommendation
will possibly fail in quality.

Therefore, user engagement in the rating task is needed to improve recom-
mendation. In the next section we present the gamification definition and the
elements that are involved to motivate users.

2.2 Gamification

The term gamification refers to the use of game elements and concepts within
systems and applications. It has recently increased and triggered a buzz in the
academy, mainly for those trying to better define, understand and explore its
effects. One of the major reasons to use gamification approaches is to motivate
people to become more involved in an activity, environment or any task that
requires user engagement.

According to the Self Determination Theory [6] (SDT), people are intrinsi-
cally or extrinsically motivated. Intrinsic Motivation (IM) is related to activities
that people do because they have an internal aspiration, such as personal devel-
opment, or because it is the right thing to do or just because it is enjoyable. On
the other hand, Extrinsic Motivation (EM) is related to activities that people do
because they have a reward or status and it is all about its value. SDT examines
people life goals or aspirations, showing the variations regarding intrinsic versus
extrinsic life motivation to perform [8] a task, activities etc.
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The goal of implementing game elements in the way that users can interact
with a system is to motivate them through rewards. Rewards in a gamified sys-
tem are generally related to badges, leaderboards, status and reputation, whereas
their structure is related to progress, cooperation, feedback, etc. Moreover, Deci
and Ryan [7] conceptualize the Cognitive Evaluation Theory (CET) to categorize
the type of rewards that can influence behavior [20]. Rewards in CET are cate-
gorized as tangible or intangible, expected or unexpected, or contingent rewards.
We are particularly interested in tangible vs. intangible rewards and contingent
rewards to understand users motivation regarding products evaluation and their
behavior:

— Tangible rewards are related to prizes/rewards that are material, real or
physical. They are related to money or prizes that people can have.

— Intangible rewards are related to prizes/rewards that are not material. They
are game elements that can be used in a gamified system, like users reputa-
tion, digital badges or leaderboard position etc.

In the other hand contingent rewards are related to the rewards structures:

Task non-contingent: users will win this reward every time e.g. they logon.

Engagement-contingent: users will win when they start a new task.

— Completion-contingent: users will win this reward when they complete a
task.

Performance-contingent: reward based on the quality of the task performed.

3 Case Study and Data Analysis

To analyze users of e-commerce websites, their product evaluation behavior and
their use of gamified applications or systems, data was gathered through an
online survey. A total of 367 individuals completed the survey, 221 (60%) male
and 146 (40%) female, with an average age of 30. From this sample, we used
356 (97%) responses, that represent only those participants who usually buy on
e-commerce systems.

The focus of the survey was to identify and compare users behavior on e-
commerce systems and understand users motivation for rating products.

The data obtained from the survey is composed by categorical and qualita-
tive variables. We use the Chi-square test and Z-Test of Proportion to gauge
the comparative frequency of variables obtained from this survey and also a
qualitative analysis from the participants answers.

Next, we present an analysis of the qualitative responses obtained during the
survey. The answers show that although users tend to express more interest in
tangible rewards, they have other motivations to evaluate products.

3.1 Users’ Behavior and the Cold-Start Problem

In a previous section we explained the cold-start problem and its causes. Accord-
ing to [13], those users that intend to buy e.g. a book in the Amazon website,
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claim for expertise reviewers. It is possible for Amazon costumers say whether a
rating and a review are helpful or not, and this action can increase the reviewers
reputation and also improving the quality of recommendation.

However, what are the kind of ratings expected by websites and recommender
systems? All kind of rating play a role in recommendation, even those ratings
that do not represent high or low level of satisfaction because the item was even
the way that the consumer expected.

For the 356 (97%) participants that are used to buy online, 210 (58%) said
that they do not usually return to the website for rating products. Here we have
the first point: the longer the products wait for ratings, the longer the cold-start
problem will persist.

We asked participants an open question with the purpose of understanding
why they evaluate products. 119 participants explained when and why they
would return to the website to rate a product. 104 respondents said that they
usually rate their purchased products when an item does not meet their expecta-
tions. However, 64 respondents also said that they rate products for the opposite
reason, when it positively exceeds their expectations. This action can difficult
the recommender system to recognize the real user feelings about new products
that they could possibly purchase. Also, future buyers can be influenced by these
opposite reviews.

Only 48 participants reported that they always rate a product regardless of the
situation, even when the products are consistent with the description available
on the website and other ratings. Also 30 participants stated that they only
go to the website to rate products when the website or the seller (on websites
like eBay®) send to them an email asking for a review. Another reasons that
participants pointed for evaluating products were:

— When he/she has being a website user since a long time.

— When his/her opinion is different from other buyers.

— When the system provides to him/her some points or advantages.
— When the website is a C2CS.

— When the product presents problem.

— When the customer service was not satisfactory.

— When he/she intends to return to the website to make more purchases.

Product ratings are important to e-commerce and users need to feel that
ratings are necessary and indispensable. When this is not established in users
minds, it is necessary to develop and improve tools that encourage them to
perform this task. A good product rating (not only in the extremists cases) can
improve recommendations, and consequently increase sales, users loyalty and
their online shopping experience.

® http://www.ebay.com/
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3.2 Rewards and Motivations

To try understand users motivation regarding the type of rewards discussed in
this paper, we asked participants two similar questions related to tangible and
intangible rewards.

First we asked them: “Would you feel motivated to return to an e-commerce
website and evaluate a purchased product if this task would help you to im-
prove your reputation or points in the system?”. We analyzed the proportion
of participants that care about intangible rewards (IR). The results show that
the proportion of users that use gamification and those who not, do not differ
significantly (Z = —0.55,p = 0.57) as described in Table 1. The participants
motivation to rate products if the system give them a reputation or points is not
related to the previous use of gamification.

Table 1. Individuals behavior related to tangible and intangible rewards and those
who use and not use gamified systems

Motivation Not Use Gamification Use Gamification  Overall Proportion
IR 41 (54%) 161 (58%) 202 (56%) Z = —0.55
TR 71 (93%) 252 (90%) 323 (90%) Z =091

Furthermore, we observed the same behavior for the second question. Partic-
ipants were asked about their motivation regarding tangible rewards (TR) and
the rating/review task. The proportion of users that would return to evaluate
products from those that use and do not use gamification are similar (Z = 0.91
p=0.36).

However from the overall participants, 90% said that they could evaluate
products if it would give them tangible rewards and only 56% would do this if
the rewards were intangible. Then, the motivation for users keep doing a gamified
task could not be just related to the rewards it offers, users can have a intrinsic
motivation to keep them engaged. In the next section we investigate why users
rating products and their motivation for keeping rating items.

3.3 Rating and Motivation

In this section we intend to analyze the motivations for users to rate products.
The results shown here are related to qualitative and a quantitative analysis and
helped us to evaluate issues related to intrinsic and extrinsic motivation.

Regarding the question “Why would you feel motivated to return in a website
and evaluate a purchased product if you received some type of reputation or
points in the system?”, 172 participants answered this question. Each answer
was read, analyzed and categorized according to the motivations reported by
them. Some respondents had more than one motivation, but the answer was
categorized according to the strongest one.
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Fifty-four users stated that their motivation is related to virtual economy. For
them, reputation or points need to provide a discount, benefit or reward. One
user reported: “I would return to the website if it generates points or reputa-
tion that could be useful for new acquisitions, also discounts or improvement in
payment methods.” Another user stated, “Indirectly I would be contributing with
the seller. Thus, I would like to receive some benefit. Even if the benefit takes a
long time to bring me a credit I like the simple fact of knowing that the benefit
is mutual.” These are examples of extrinsic motivation for rating products and
it is all about virtual currency or virtual economy.

Another 34 respondents said that their mainly motivation is to have their
loyalty recognized by the website. These users would like to be recognized as
“good buyers” and consequently improve their reputation in the system.

For 28 participants, simply to be encouraged to do something is a motivation.
One of them stated: “Beyond winning points, you are helping other people to
know about the product reputation. I believe it would be a motivation”. Moreover,
11 users reported that they usually rate their purchased products because it
is the right to do. For them, gamification will be an additional motivation to
keep them doing something that they already do. This behavior is related to
intrinsic motivation, in other words, people complete tasks because they think
it is important and the right to do.

Moreover, regarding intrinsic motivation, the game feeling and the possibility
to compete with friends were one of the motivations reported by 7 respondents.
One of them reported: “the simple fact that it seems like a competition is the
necessary motivation to keep me busy performing some task”.

For three participants the motivation is the loyalty promoted when the user
feels stimulated to always return to the same website to do their purchasing.
According to one of them, “the company gives to you a reason to return and buy
again”. The main motivation to use a gamified system is to keep users engaged
with the business objectives through the tasks provided by the system. Also,
other 35 remaining participants did not know how to explain their motivations.

Moreover, we asked participants if they usually rate products on the internet.
Overall, less than a half (41%) participants responded that they rate products in
the internet. We used the Pearson Chi-square to gauge the relationship between
the use of gamification and the rating task on e-commerce systems. Results show
that those who use gamified systems and those who not, tend to rate products
with equal frequency (X2 = 1.32, p = 0.24). However, 98% of participants
answered that they read product reviews online before purchasing an item and
more than a half (55%) evaluate reviews left by other users in products that
they intend to buy.

According to the results, users have mainly intrinsic motivation for rating
products, although they think that tangible rewards could lead them to more
frequently rate and review items.
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4 Theoretical Framework

Explicit feedback is a common approach for creating recommender systems and
there are several works trying to improve recommendation by algorithms to treat
rating accuracy [2,5,12]. However, ratings and reviews are feedbacks given by
humans and it is also necessary to motivate users engagement to complete these
tasks and to try to overcome the cold-start problem.

Moreover, individuals are also concerned about the quality and reliability of
recommendations that they have received. It was reported by [13] that those
users who receive recommendations also analyze the reviews and ratings and
they take into account not only the rating but the quantity of users that evaluate
the product and their expertise about the subject.

Figure 1 shows the effect of new ratings on new items from new users. Those
users that are new in the system have low /no reputation because they do not have
too much interaction/ratings in the systems and consequently the recommended
item may fail in reliability because it has received a new evaluation from a new
user. The same occurs with new items and new users, users can have weak or
no recommendations until items have a x number of reviews by “trusted users”.
Also, new items reviewed only few times could be considered with low reliability.

Weak/No
Recommendation

Low/No
Reputation

Low/No Trust
New Ratings or
Reviews

Fig. 1. Beyond the cold-start problem, new items may fail in trust if new users with
low reputation rate it

In order to gather as much information as necessary to improve recommen-
dation, recommender systems typically ask users to rate a diverse set of items,
especially those users that are new in the system [2]. We propose the use of
gamification to improve recommendation, explicit feedback, items and users rep-
utation. Gamification is the way to design systems that motivate people to do
things and using the right approaches it could succeed as many success stories
recently reported by [20]. The main purpose of using gamification on e-commerce
systems is to promote user engagement in those tasks that result in better rec-
ommendation for themselves.
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To better recommend content to new users and also to improve their repu-
tation, an e-commerce system may be designed to call the user’s attention by
intrinsic motivation and offering rewards for each task completed by users.

Users that are new in the system can be motivated to complete a task by
intrinsic reasons. For example, Netflix” encourages users to evaluate movies that
were already seen by them to improve recommendation. However, Netflix has no
game elements involved to keep users doing the rating task.

The use of intangible and engagement-contingent rewards can keep users in-
volved with the results as they receive a feedback about their journey through
the tasks, using badges and leaderboard to motivate them. Also, tasks that have
a Fixed Ratio [20] (every x number of times a user performs a task he/she will
receive a reward) can engage users in tasks such as reviews evaluation.

For those users that have high reputation, gamified system can encourage
them to evaluate (new) products if they have already used or bought it. For this
task, it is interesting to stimulate the users by intrinsic and extrinsic motivation
by the use of performance-contingent rewards given users tangible and intangible
rewards when they perform good reviews. In addition, other users can evaluate
the review and it can also be gamified. Users can be encourage to evaluate
reviews from other users to ensure the quality of recommended items and users
reputation.

5 Conclusion

This work began by thinking about how gamification could help to fix the
cold-start problem present in recommender systems. Through an online sur-
vey, we have gathered information in order to understand how users behave on
e-commerce websites, when it is required for them to evaluate purchased prod-
ucts.

We asked participants questions about their purchase routine and their moti-
vations to evaluate products. We investigated and presented the results from two
perspectives. First, we investigated the reasons why users rate products, results
show that most users usually rate their purchased products when it is not ac-
cording to their expectations (positively and negatively). This action can result
in a poor recommendation because the recommender system needs to work only
with extreme ratings.

Second, we investigated the motivations for users to return to the website
to rate products if the e-commerce website provides them points or reputation.
Most part of the participants showed that they are moved by tangible rewards,
however, they have intrinsic motivations to perform this action.

We developed a theoretical framework that supports the use of game ele-
ments on e-commerce websites to improve product ratings. The framework was
developed based on the results of the survey presented here.

We intend to implement this framework and compare the user engagement
before and after the use of game elements. We have also observed that users
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are using gamification without noticing it and this could be an interesting point
for future research. This paper provides the initial elements to start a deeper
investigation about the subject. We showed how users are motivated, why users
usually rate products, how gamification can improve the ratings, and mainly,
which problems are related to the lack of (good) ratings.
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