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Abstract. Automatic persona generation has been shown to have specific mea-
surable benefits for application creators and users. In most situations, personas
are adequately descriptive and diversified to achieve user type accuracy and cov-
erage. For specific market segments, such as online gaming, using personas may
accurately describe existing user base but not changing habit and need that are
introduced by the fluidity of the offerings and the deliverymethods. Changes in the
ways that applications are marketed, such as new payment methods, for example,
subscription models, pay-to-play and pay-to-win, payment-driven-gamification,
seriously affect user needs and result in direct impact on user acceptance. This
work utilises structured user needs from online gaming players to augment
personas using personalisation techniques. The personas are finetuned and de-
diversified to result in concise personas, based on user needs that successfully
convey information for creators and users alike.

Keywords: Persona · Online gaming · Diversification · Personalisation ·
Data-driven methods · Collaborative filtering · User study · Usability evaluation

1 Introduction

Data-driven automatic persona generation leverages data analysis and human insight and
can be used for digitalmarketing personalisation [1]. Digitalmarketing user segments are
constantly evolving, based on several factors, ranging from pandemics or other extreme
nonmarketing related events, to the introduction and adoption of disruptive technologies,
leading to innovative offerings, such as online music or the metaverse [2]. An illustrative
example is online gaming, a domain that hosts thousands of users, applications/games,
teams, and communities [3]. The complexity of the types of users in online gaming
depends on several dimensions that include behavioural and psychographic variables
[4].
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Online games can be clearly categorised according to genre, based on single or
multiple parameters that represent aspects of gaming, as formulated by the design-
ers. Social interaction is a major dimension that is used to classify online games, such
as Massively-Multiplayer Online Role-Playing Games (MMORPGs) [5]. Effectively,
online games may refer to multiple genres. However, they are commonly identified by a
major genre and supplementally by one or two additional secondary genres. The genres
are constructed on the basis of gaming dimensions that include technical factors such as
achievement, social and immersion [6].

Depending on the dimensions, online games attract several types of players. The
goal is to trigger and sustain the players’ purchase motivation, which can depend on
social interaction (I and my friends or co-players buy content to play together or in
teams), unobstructed play (buy time or barrier lifts and progress through paywalls), and
economical (investing in an entertaining activity,whenpricing is judged to be reasonable)
benefit [7].

Personas are user archetypes that are used to describe the user base for application,
services and products [8]. In the era of big data, data-driven persona development utilised
statistical analysis of data to create personas as a fast and accurate that corresponded
to the quantified data [9]. Through the years, persona research shifted from data-driven
quantification to digitalisation that uses a multitude of methods to model behavioural
characteristics and interactivity into the personas [10].

Data-driven persona generation may accurately capture aspects that can be techni-
cally assessed at a point in time [11]. However, they may fail to sustain faithful descrip-
tors due to inherent shortcomings, such as the persona diversification techniques [12].
A critical issue for online gaming, and online apps in general, are the new or shifting
categories of applications that target multiple personas on specific aspects that cannot
be quantified, such as the “respect of the user’s time” and “pay once and play”, which
can also have specific effects on users [13].

The emerging categories refer to user needs or meta game genres that can be found
in game reviews. Those are created by gamers and reviewers. For example, the term
“gacha” refers to games that are designed to induce players to spend in-game currency
to gain a relatively small chance to acquire game items. The need for a dedicated category
name for gacha games was due to the fact that the nature of the game monetisation was
an overarching descriptive factor that included several genres or other categories. This
has also resulted in the formulation of other relevant categories, such as the “no in-app
purchases”, that describe the opposite game category. This is the result of expressing
direct user needs that encompass other gamepreferences or needs, traditionally described
by personas.

All the above indicate that personas may be descriptive enough to account for tra-
ditional user types, however emerging needs may require persona finetuning or even
clustering to overarching personas, to accurately present the user types for online gaming.

This work explores how personas can be finetuned by users using real user needs
that are pivotal to persona generation, such as gacha methods or no-ads preferences. The
first research hypothesis (RH1) is that personalisation techniques can be used to create
non-diversified personas that would potentially be used to mark seemingly minor user
needs as important, through aggregation or collaborative filtering [14–16]. The second



658 D. Spiliotopoulos et al.

research hypothesis (RH2) is that usersmay successfully identify candidate personas and
finetune them based on the marked user needs that would have been hidden, otherwise.

The rest of this paper is structured as follows: Sect. 2 introduces the related work
in personas for online gaming, while Sect. 3 overviews the fundamental personalisation
methods that are appropriate for this work. Section 4 describes the user study, that is
the study setup and the experimental results. Finally, Sect. 5 concludes the paper and
outlines the future work.

2 Personas in Online Gaming

Personas are used in user-centred game design to establish user narratives and marketing
strategies during the design and development of games to model user behaviour [17].
Moreover, personas are useful for the monitoring and evaluation of user behavioural
patterns during the experience with the games [18]. Personas have been an important
tool for traditional marketing analysis experts and it has become even more crucial to
business data analytics personalisation [19].

Surveys on game preference can be deployed to adequate numbers of players to
collect data that can be used to generate player personas [20]. Surveys collect both
standard user demographic information, aswell as personal preferences and needs. Apart
from the qualitative methods, quantitative and mixed methods are used to create or
enhance personas, each to their own merit [21].

Personas can be matched to game types for targeted marketing and monetisation
decisions [22]. Personas are the amalgamation of user needs and games characteristics,
requiring user behaviour research and quantitative analysis or the collected user data
[23]. However, depending on the game type, certain aspect of the user base may be
biased or under-represented [24].

Data-driven personas can be constructed fast and with relative accuracy, since they
utilise existing data from application stores, such as user standard demographic data and
user entered reviews [25]. Automatic persona generation from large datasets can lead
to a very high number of personas, depending on the generation method that is applied.
Accordingly, this requires appropriate techniques to reduce the number of personas [26].
For instance, hierarchical clustering can be applied to the generated non-final personas
to create a manageable number of representative personas [27].

By design, data-driven personas may include a lot of information that is hard to
formally evaluate through users, since the templates provide the structured means to
create the persona but do not offer a trustworthy method to assess and evaluate the data
[28]. Therefore, data-driven personas would not be easy to curate for user experience
evaluation of real-time applications using standard usability metrics [29]. Evaluation
becomes more complex in situations where personas are generated from both standard
data and high level user interaction information [30].

The above become more apparent when the data that are collected for persona con-
struction is unstructured and informally collected, as in the case of social media [31].
Social media data aggregation for persona generation is a method that requires collec-
tion, analysis and processing of social media data, creating a real time representation
of the user population [32]. It can be used to create and update personas as the pool of
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data can be augmented by additional sources or additional data at a future time [33].
Persona analytics is key to modelling personas by understanding how users interact with
personas, thereby founding a basis on which to evaluate the complexity and accuracy to
real life user types of personas [34].

Personas can be further enriched by automatically or semi-automatically selecting
trivial information to eject and impactful information to insert to the generated personas
[35]. Persona enrichmentwith non-standard descriptorsmaybe very useful formarketing
products that require user behaviour descriptions [36]. Social media contains implicit
information regarding user behaviours as well as explicit user needs as expressed by user
opinions, reviews and comments [37]. Social media data can be used to process standard
demographics and segment customer types based on product parameters and market
analysis [38]. In this case, persona evaluation becomes a study in complexity, since the
human evaluator is faced with a mix of artificially generated data, such as pictures [39],
automatically collected standard user demographic data, and post-processed information
from various sources of user interaction from linguistically rich environments [40].

3 Personalisation

Personalisation is a research field that has attracted numerous researchworks over the last
years. Rhee and Choi [41] explore the product recommendation persuasion mechanism
produced by a conversational agent and examine the importance of types of social roles
to the shopping of items using voice. They design an experimental study to test the
effects of friends’ role of a voice agent with low and high item involvement, as well as
personalised content that reflected the users’ preferences for item characteristics. The
results show an important interaction effect for the social involvement and role. Xiao
et al. [42] introduce a personalizationmodel that explores higher-order friends in a social
media to support recommendation of content. In the exploration and model designs,
they consider the effects for both consumers and content creators in the social network
platform. As a result, the platform can be benefited to encourage additional interactions
between clients and creators, as well as attract more innovative content creators. Park
et al. [43] introduce a personalised social learning companion system which modulates
children’s engagement and maximize their long-term learning gains, by using nonverbal
and verbal affective cues. They present a reinforcement learning method which, for each
student during an educational activity, trains a personalised policy. Aivazoglou et al. [44]
introduce a social ecosystems fine-grained recommender system, which recommends
media content (online clips, music videos, etc.) published by friends of the users. The
design was based on the findings of a qualitative user study, which investigate both
the requirements and the value of a recommendation component within a social media.
The core idea of the recommender system is to create interest profiles, to calculate
similarity scores between social media users at a fine-grained level. Metz et al. [45]
explore both the consequences and use of self-personalisation on the Facebook social
media platform. A content analysis of posts from politicians reveals that they often
use self-personalisation, as a communication style, which is often presented in visual
communication. They show that the use of a more private and emotional style benefits
impression management. Furthermore, by suggesting the demands of the audiences for
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more emotional and intimate impressions of public figures, positive effects on audience
engagement are achieved.

User classification and user clustering are important aspects of personalisation. Fer-
rari et al. [46] define a validation model to assess the performance of machine learning
personalisation algorithms. They also assess the public datasets of a personalisation
model, taking into account both the aspect of the physical similarity between people
(height, weight, age, etc.) and the activity-based similarity aspect (based on the signals
produced by people when performing). Last, they develop a personalisation model that
takes into account both the aforementioned similarities.

Rajawat et al. [47] present a personalisation model for user preference, based on the
Semi Supervised Support VectorMachines (S3VM) concept and apply it to online news-
paper information, targeting at classification and recommendation improvement. They
achieve an increase of the behaviour prediction performance and information classifi-
cation, when compared with techniques using traditional machine learning algorithms.
Margaris et al. [48] introduce a personalisation algorithm with clustering for recom-
mending web services, to realise tailoring of business process execution. To produce
recommendations, their algorithm takes into account the QoS values and functionality
of the services, QoS weights and limits defined by the users, and the business processes
past the execution history. Furthermore, they use a similarity metric in their collaborative
filtering process, which extends the ones used in related works by considering both the
QoS attributes’ closeness and functionality resemblance. Last, the presented algorithm
employs a clustering scheme that achieves both to improve recommendation time and
leverage scalability.

Shamrat et al. [49] introduce a system which, out of all people registered, presents
the suitable ones for a job. It helps job seekers, relate to the notification, and find jobs
efficiently. More specifically, only the candidates that match the job title, expected expe-
rience and salary, based on their profile, get an email notification for the job. The system
uses a decision tree which checks the data through a set of conditions, where their
fulfilment determines whether a candidate is suitable for a job or not. Vijayalakshmi
and Jena [49] present a web search approach based on the individual clustering and
classification method. Their approach classifies the cluster data using multilevel asso-
ciation rules for recurring relationship and frequent pattern mining, and cluster the web
usage using hierarchical methods with the personalisation user interest and navigating
site. Furthermore, that approach supports real time personalisation and maximises the
personalisation resource cost reduction.

Online gaming personalisation is a field that has attracted considerable research
attention over the recent years. Naudet et al. [50] present and analyse experimental
results obtained towards museum visit personalisation using a personal mobile guide, as
well as an approach based on social networks gaming, user cognitive style and recom-
mendations. The presented personalisation system is based on a Facebook game to infer
the users’ visiting and cognitive styles and interests, and a recommendation algorithm
offering sequences of points of interests for a visitor to visit. Harteveld and Suther-
land [51] present and analyse the need to personalise gamified research environments in
order to motivate participation, by illustrating a playful platform, which allows users to
create behavioural and social studies. Their work both contributes to theory-informed
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approaches to gamified personalisation technologies, as well as contributes to existing
theories on player motivation. Raptis et al. [52] explore the interplay among cultural her-
itage gaming activities and human cognitive differences, towards visual behaviour and
player performance. They conduct user studies under the field dependence/independence
theory, which underpin cognitive differences in handling contextual of information and
visual perception. Their findings provide useful insights for both researchers and prac-
titioners, aiming at designing playful cultural activities based on the users’ cognitive
preferences. Jamil et al. [53] discuss the influence of the age and gender factors on user
performance in gaming environments. They investigate the user performance on com-
monly used tasks (typing, pointing and clicking) using a gaming prototype, in controlled
laboratory experiments. Theuser performance is analysedusingmultiple statisticalmeth-
ods. Significant differences between male and female participants are observed during
interaction with the computer, similar to the ones found in the spectrum of age groups.

4 User Study

4.1 Experiment Setup

This paper reports on the user study of 44 computer science literate participants (68%
male and 32% female) that are adept to online/mobile gaming. All participants were
recruited from the university undergraduate and postgraduate course, though a depart-
mental open call. The participant selection was based on the online gaming self-reported
engagement. The participants that were recruited reported to have been engaging in
online games (mobile or other) for at least five hours per week during the last three
months, on average.

The facilitators collected the participants’ player information. Theplayer information
included user and gaming data. Gaming data were collected through lists that the users
submitted in their application. The user information included standard user data, as well
as structured user needs. The user needs were collected through questionnaires that
the users were asked to complete within seven days. The users were asked to fill in
information regarding their experience with online games, their needs and fulfilment
level, and their desired characteristics for their future gaming endeavours.

The participants were asked to validate automatically generated personas for the
twenty most used games, as aggregated from the lists that the users provided as part of
the experiment setup. No other artificially generated data regarding persona enrichment,
such as pictures and gender categories, were used.

Collaborative filtering and user aggregation [54–57] were used to create user near
neighbours, based on both data and needs. Two user representations were constructed,
one using the standard user data as primary category points and one using the user
needs as primary points. The participants were presented with the generated personas
in a random order and were asked to evaluate them in terms of congruency (the level of
correspondence to the users), transparency (the level of understandability of the infor-
mation) and usefulness [58]. The participants could accept-as-is, accept-and-finetune
(using either user representation data or both), or reject the personas. The accepted and
finetuned personas were then aggregated, to merge duplicates or very similar personas,
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calculating the quantified percentage of information from the user needs and the standard
user data between the finetuned and the accepted/rejected personas.

4.2 Results

The users reported a high number of persona rejection due to missing information on
user needs, rendering the personas ineffective. On average, only 7% of the automatically
generated personas were accepted without the need for augmentation by the majority
of the participants (>50% of the participants). On the other hand, 27% of the personas
were rejected by the majority of the participants (>50% of the participants).

Figure 1 depicts the evaluation results on the acceptance of the personas by the
participants, based on four factors: congruency, transparency, usefulness, and overall
acceptance. The participants rated each persona using the Likert scale 1 to 7 (low-high).
The user representation sources were hidden from the participants to ensure unbiased
evaluation.

Fig. 1. User evaluation of automatically generated personas. Personas were either accepted as
they were, accepted as candidate for finetuning, or rejected.

The users were then asked to finetune at least three personas of their choice, each,
out of the pool of the personas deemed appropriate for finetuning. Peer review was used
for the re-evaluation of the finetuned personas. Two random users (excluding the users
that finetuned the persona) were asked to evaluate the finetuned personas.

Figure 2 depicts the user evaluation outcome of the personas finetuned by the users
using the information collected from the user needs against the originally accepted-as-is
personas from the first evaluation round. The participants reported that the finetuned
personas rated higher than the accept-as-is personas. Especially for congruency, the
evaluation result average for the finetunes personas was significantly higher. This may
be partially explained by the overall low rating (3.1 on the scale) average of the accepted
personas.
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Fig. 2. User evaluation of the finetuned personas using the proposedmethod against the originally
accepted automatically generated personas.

RH 1 was found true to a significant extent. The users reported to have successful
and very positive results in finetuning using the data from the user needs represen-
tation (78% of the users). Additionally, user data were useful for validation and trans-
parency verification, when used in conjunction with the user needs (49% of the finetuned
personas).

RH2 was found to be true. The 11 personas finetuned by the users were aggregated
to 5 (automatically) and down to 4 (collectively, by the users). The users reported that
this was an equivalent approach to de-diversification based on explainable user need
information, present in the finetuned personas.

Achieving representative personas that directly respond to user needs would be very
beneficial to providers to understand potentially business and user base harming practices
and decide on mitigation actions [59].

5 Conclusion and Future Work

This work reported on a user study that examined the level of which automatically
generated personas based on user needs and standard user information are complete
and fully accepted by real users. It also examined whether personas can be manually
finetuned with low labour cost, when potentially important content can be recommended
to users for use in the finetuning process.

The information that was presented to the participants was aggregated using per-
sonalisation methods. This method of content recommendation was also useful for per-
sona aggregation, enabling the participants to aggregate personas based on important
information, ensuring the sustainment of critical descriptors during the manual process.

The results from this study indicate that automatically generated personas can be
contextually analysed for enhancement. Essentially, persona descriptors can be checked
against information highlighted through personalisation methods to allow potential
enhancement.
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The results are encouraging for aiming to research toward a model for automatic
comparison of persona information bits from recommender systems and other data-
driven methods, such as clustering. A semi-automatic approach for persona finetuning
would be useful for fast and accurate persona validation and enhancement.

The future work will also focus on the longitudinal effects of online gaming to
specific user types based on the personas that describe them. The ultimate marketing use
of personas is monetisation via long-term user engagement [60]. Therefore, based on
the results from the persona data correlation, it would be interesting to examine which
personas correspond to players that are most likely to commit themselves to long term
money spending, or even be exploited by gacha mechanics [61, 62].
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