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Abstract. The aim of this study was to create a new, comprehensive methodology for assessing the quality and
performance of video broadcasts using virtual human technologies. The research methodology included analysing
existing methodologies and adapting them to the specifics of virtual hosts. New evaluation tools were developed,
considering parameters such as technical quality, emotional support, interactivity, social presence, streamer
attractiveness and intention to continue watching. The main results of the study showed that technological aspects
of video streaming have a significant impact on viewers' perception of such videos. High video and audio quality, and
broadcast stability increase audience satisfaction and engagement. In addition, the emotional interaction between
the virtual host and the audience promotes a deeper understanding and increases trust. The interactivity and social
presence of the virtual host create a sense of community and engagement, which positively affects the overall
perception of the broadcast. Viewers' self-efficacy, information overload and cognitive dissonance factors were also
examined, which helps to better understand the psychological state of viewers. The findings suggest that in order to
achieve a high level of authenticity and trust in virtual influencers, it is necessary to consider technological aspects,
aesthetic aspects, the level of trust in the host, parameters of its audience (their motivations, cultural and personal
characteristics that can affect the specifics of assessing the quality and effectiveness of the broadcast), parameters
of the host itself (realism, emotional expressiveness, interactivity, presence, and absence of humour, and so on).
The proposed methodology allows for a comprehensive assessment of all these parameters, contributing to the
improvement of the quality and effectiveness of live broadcasts with virtual hosts
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# Introduction

With the development of digital technologies and the
popularity of live broadcasts, there is a need for new meth-
ods to assess their quality and effectiveness. Virtual hosts
and avatars controlled by artificial intelligence (Al) are
becoming increasingly common, offering unique oppor-
tunities to interact with audiences. Traditional evaluation
methods may not take into account the specific features
and benefits of these technologies. The development of
new methods will enable more accurate analysis of con-
tent quality, audience engagement and overall broad-
cast performance, which is important for optimizing the
use of digital hosts and increasing viewer satisfaction.

A number of studies have proven a significant dif-
ference between the perception of online broadcasts
with and without a presenter in the frame. In a study
by J. Chen & J. Liao (2022), the authors indicated that
on-screen presenters create a strong sense of social
presence and interaction, which has a positive effect
on viewers' perception and engagement. Viewers feel
that their participation is crucial when the presenter ac-
tively interacts, responds to comments, and is visually
present on screen. The presenter’s appearance and cha-
risma also play a pivotal role. A study by P. Schuck et
al. (2022) showed that the attractiveness of the present-
er increases the sense of social presence and the desire
to continue watching the broadcast. Presenters who
show emotion and actively interact with the audience
help to create a tighter emotional and social contact,
which increases viewer engagement. Broadcasts with an
on-screen presenter often include interactive elements
such as polls, games, and real-time reactions to com-
ments, making the viewing experience more dynamic
and engaging, helping to keep viewers' attention. A
study by J. Lv et al. (2022) confirmed that having a pre-
senter in the frame allows for emotional support, com-
fort and greater engagement with the content, which is
relevant for creating long-term viewer commitment to
a channel or platform. It also revealed that virtual hosts
have a greater impact on perceptions of social presence
compared to real hosts, which is related to viewers' in-
terest in anime and virtual characters. At the same time,
real hosts elicited a higher level of trust from viewers
compared to virtual hosts.

The difference between the perception of a virtual
person (avatar) and a real presenter has been investi-
gated by many scholars. For example, in the articles
by S. Park & R. Catrambone (2021), the authors indi-
cate that virtual avatars with anthropomorphic features
cause strong social reactions in viewers, can stimulate
social interaction not only by using facial appearance,
but also by using voice (here it is critical to note that
synchronization of voice and facial movements leads to
a stronger social reaction compared to using only voice
or only face). In the article by Y. Zhang et al. (2023), the
authors provide evidence for the positive impact of vir-
tual presenters on viewer engagement (especially those

that are Al-driven and can respond to viewers' actions
in real-time). In the study by D. Kim & D. Jo (2022), the
authors also point out that while real presenters are of-
ten perceived as more trustworthy and authentic (which
increases viewer trust and emotional engagement), and
their ability to demonstrate live reactions and empathy
creates deeper emotional connections and viewer satis-
faction, virtual presenters are quite capable of achieving
a similar effect, especially if they are well animated and
have natural human features (which reduces viewer cog-
nitive stress). And at the same time, any problem with
the avatar's realism causes an immediate reaction of dis-
comfort, distrust and sometimes even fear (the uncanny
valley effect) (Song & Shin, 2024).

A study by M. Gerlich (2023) showed that virtual
hosts are perceived as more predictable and reliable
compared to real people, as their behaviour can be pro-
grammed for better content control and audience in-
teraction. They effectively increase viewer engagement
and content satisfaction by responding quickly to user
requests, creating a sense of live interaction. Virtual
hosts can be tailored to the needs of specific audiences,
personalizing messages. Hosts with high levels of ani-
mation and human-like characteristics promote social
interaction and reduce the psychological distance be-
tween host and viewer.

Thus, the perception of virtual people by the audi-
ence of online broadcasts has been studied quite deep-
ly, but quite often traditional metrics are used for meas-
urements, which are not always suitable for such tasks
in the context of the study of virtual avatars, or non-uni-
fied author's methods, which differ from study to study
and do not provide a complete toolkit for assessing the
quality and effectiveness of live broadcasts using digital
technologies of virtual avatars (hosts).

The aim of this research was to develop new meth-
ods for assessing the quality and effectiveness of live
broadcasts using digital people technologies. To achieve
this, the following tasks were formulated: 1) analysing
existing metrics for assessing the quality and effective-
ness of live broadcasts; 2) developing an understanding
of the main existing methods for assessing the quality
and effectiveness of live broadcasts using digital human
technologies; 3) identifying their limitations and areas
for improvement when using digital human technolo-
gies; 4) developing innovative assessment methods that
take into account the characteristics of digital avatars
and virtual hosts; 5) formulating a new methodology for
assessing the quality and effectiveness of live broadcasts
using digital human technologies; 6) developing new
methods for assessing the quality and effectiveness of
live broadcasts using digital human technologies.

# Materials and Methods

The research involved a detailed review of existing
metrics and techniques used to assess the quality and
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effectiveness of live-streaming. Aspects such as sense
of community, emotional support, interactivity, social
presence, attractiveness of the streamer and intention
to watch were considered. Based on this analysis, a new
methodology was developed, including the adaptation
of existing scales and metrics for the specifics of virtual
hosts. Such features as the specificity of emotions ex-
pressed by virtual avatars, broadcast quality, technical
reproduction, realism of virtual streamers and others
were taken into account. The evaluation methodology
developed consisted of six blocks that included defining
key parameters.

Avideo and audio technical quality assessment block
was formulated according to the Absolute Category Rat-
ing (ACR) methodology (in which viewers watch a video
and rate it on a Likert scale from 1 to 5, where 1 is the
lowest score and 5 is the highest) and the methodology
of comparing the evaluated streaming broadcast with a
reference quality video and the viewer's Degradation De-
gree Rating (DCR) of the streaming broadcast on a five-
point scale, which results in the calculation of an average
score. The questionnaire consisted of twenty thematic
questions focusing on the subjective perception of vid-
eo, audio and their combination, and viewer evaluation.

A block of measurement evaluation and analysis of
technical aspects and features of the platform on which
the broadcast with a virtual host is conducted includ-
ed fundamental monitoring of network performance,
measurement of server performance, analysis of video
and audio quality, testing of the broadcast on various
devices and platforms, including mobile, latency and
synchronization analysis, evaluation of user experience,
logging and error analysis, and use of A/B testing. The
measurement block was carried out by the experiment-
er without the involvement of respondents and involved
the use of special tools (such as Google Analytics, Hotjar,
UserTesting and so on).

Block for studying the types of viewers and their
characteristics included questionnaire survey of re-
spondents. For these purposes, a questionnaire consist-
ing of 29 questions was used, as well as a five-question
questionnaire to assess viewer self-efficacy, information
overload, service overload, assessment of users’ de-
pendence on streams (platform, stream content), assess-
ment of cognitive dissonance. A block for evaluating the
virtual host itself, considering the full range of relevant
parameters, consisting of a 65-question questionnaire,
where a Likert scale from 1 to 5 is used to evaluate each
parameter. A unit for evaluating viewers' interaction
with the host while watching a broadcast consisted of a
20-question questionnaire where a Likert scale from 1 to
5is used to evaluate each parameter.

A unit for assessing the quality and effectiveness of
content consisted of a 25-question questionnaire that
uses a Likert scale of 1 to 5 to rate each parameter. Giv-
en the combination of the results of the application of
all six blocks, the final result of the evaluation of the

effectiveness and quality of live broadcasting using a vir-
tual human (host) was calculated.

# Results

Disadvantages of existing techniques

Evaluating the quality and effectiveness of live broad-
casts is an important task, as such broadcasts have be-
come an integral part of the media industry, education,
and marketing. Existing evaluation methods range from
simple metrics to sophisticated analytical tools, but each
has its own limitations and challenges. The most com-
mon traditional evaluation methods include quantitative
metrics such as number of views, viewing time, number
of comments and likes. These provide a basic under-
standing of the popularity of the broadcast, but do not
always reflect the true quality of the content and the lev-
el of audience engagement.

For example, the view count metric determines how
many times a broadcast was launched, but does not
take into account how much time each viewer spent
watching and how closely they followed the content.
The Watch Time metric shows the total time viewers
spent watching, which is more informative but still does
not provide a full understanding of audience engage-
ment. Interaction metrics (comments, likes, reposts) can
show viewers’ reactions, but are easily manipulated and
do not always reflect true opinion. They also do not sep-
arate comments from real people from bots and do not
differentiate the number of comments from different
people and doubles, which distorts the real statistics.
With the development of Al and machine learning tech-
nologies, methods that analyse viewers’ behaviour in
real-time, including their emotional reactions and lev-
el of engagement, have emerged. These methods are
more accurate in assessing content quality, but require
significant computational resources and may face data
privacy issues.

Significant limitations of current methods encom-
pass:

v methodological limitations (traditional and ad-
vanced metrics do not take into account the qualitative
aspects of interaction with content and do not show how
useful or interesting it was);

v technical barriers (the use of Al and machine
learning requires significant resources and high-quality
data, difficult to implement and maintain);

v ethical and legal issues (collecting and analys-
ing data on viewer behaviour can raise privacy and data
protection concerns, especially with regard to the use of
data from the Internet);

v technical barriers (the use of Al and machine
learning requires significant resources and high-quality
data, difficult to implement and maintain).

In addition, evaluation methods often do not take
into account differences in internet use across regions
and cultures, which can lead to misleading data and in-
correct conclusions.
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In order to better assess the quality and effective-
ness of live broadcasts, it is necessary to consider not
only quantitative but also qualitative aspects of audience
interaction. The use of new technologies such as Al and
machine learning opens up new opportunities for more
accurate analyses, but also requires addressing a number
of technical and ethical issues. There are also author’s
versions of assessing the quality and effectiveness of live
broadcasts, including those carried out by a virtual avatar.

For example, the study by J. Chen & J. Liao (2022)
analyses social presence, defined as the experience and
feeling that arise in live-streaming through the interac-
tion between viewers and streamers based on emotions
and community atmosphere. The study confirmed that
the level of social presence affects the number of views,
interactions and viewer engagement, considering the
role of streamer attractiveness. A survey of 386 view-
ers used the metrics of sense of community (Sjoblom
& Hamari, 2017), emotional support, interactivity (Chen
& Lin, 2018), social presence (Gefen & Straub, 2004),
streamer attractiveness and intention to watch based on
a Likert scale (1 to 5). Data were analysed using struc-
tural equation model (SEM) and partial least squares
method (PLS-SEM), with reliability and validity checks
(Cronbach’s a and CR). Streamer attractiveness evalua-
tion took into account external and behavioural factors,
applicable also to virtual hosts with their visual and voice
characteristics. Aspects of moderation analysis from the
study may help to formulate criteria for analysing the
differences between virtual and real hosts.

However, the study is limited because it was conduct-
ed on real streamers, which makes it difficult to transfer
the results to virtual hosts, requiring adaptation of the
scales. Perceptual subjectivity is also relevant, as metrics
such as emotional support and attractiveness can vary.
No consideration has been given to the characteristics of
emotion expression by virtual avatars, broadcast quality,
realism of the virtual streamer, and the presence of the
“uncanny valley” effect. There are no methods to meas-
ure and analyse the technical aspects and features of the
platform on which the broadcast with the virtual host
takes place. The use of questionnaires and self-reports
may lead to bias in the data regarding virtual hosts.

Studies of viewer types, such as the study by
P. Schuck et al. (2022), show that viewer characteris-
tics strongly influence the evaluation of broadcasts by
virtual avatars. The viewers were divided into groups:
System Alterer (SA), Financial Sponsor (FS), Content Ob-
server (CO), Streamer-focused Observer (SO) and Social
Player (SP), each influencing the selection and evalua-
tion of streams. The methodology, based on question-
naire, exploratory and confirmatory factor analysis and
SEM, analyses different aspects of viewers' interaction
with streamers. This questionnaire can be adapted for
virtual hosts. Minuses of the study include the limited
application of results based on real streamers to virtual
hosts. Metrics of emotional support and likeability can

be subjective and culturally skewed, causing bias. Im-
portant technical aspects for virtual hosts, such as visual
and voice characteristics, are not taken into account. The
realism of the virtual streamer requires further research
and adaptation of the methodology. Thus, the proposed
methodology requires adaptation for application to
streamers with virtual hosts.

In the article by H.-C. Chen et al. (2022), the authors
present a methodology for assessing viewers' visual
behaviour during Facebook Live broadcasts using eye
movement tracking technology to analyse consumers’
perception and behaviour on e-commerce platforms.
The study focuses on four eye movement metrics: first
fixation latency, first fixation duration, total fixation du-
ration and number of fixations. These metrics allow to
assess the distribution of visual attention and partici-
pants’ behaviour in different regions of interest (ROIs)
while watching the broadcasts.

Data analysis showed that men and women exhibit
different patterns of visual behaviour. Men first fix their
attention on the product brand (ROI3), while women first
focus on the presenter of the broadcast (ROI1). Men fix
their attention on the product itself for the longest time
(ROI2), while women fix their attention on the product
brand (ROI3). Both genders pay the most attention to
the product (ROI2) and the presenter (ROI1). This con-
firms the importance of these areas to viewers. In ad-
dition, the presenter of the broadcast has been shown
to be a significant factor influencing the attention and
perception of the audience.

Continuing the theme of assessing spectator be-
haviour, it is worth noting the study by S. Zhang and
Y.Pan (2023), which analysed the factorsinfluencing users’
intentions to stop using pan-entertainment mobile plat-
forms for live broadcasts. The authors found that infor-
mation overload, service overload, and user dependency
have a positive effect on cognitive dissonance, leading
to intentions to stop using the platform, while self-suf-
ficiency reduces the impact of cognitive dissonance. Al-
though this study does not fulfil the objectives of this
analysis, itisimportant to consider cognitive and affective
mechanisms when developing a model for assessing the
quality and effectiveness of streaming with virtual hosts.

The development of the virtual people evaluation
methodology was based on a number of studies that
examined the influence of virtual Influencers on con-
sumer behaviour and attitudes towards brands, trust,
purchase intention and preferences between virtual and
real Influencers (Gerlich, 2023). It has been investigat-
ed how the human traits of virtual characters influence
users’ social responses (Park & Catrambone, 2021), and
the impact of the realism and believability of virtual ava-
tars on consumers’ perceptions and trust (Andersson &
Sobek, 2020). The difference in audience perceptions of
virtual presenters driven by “assisted” and “controlled”
Al-human interaction was studied, as well as the influ-
ence of “playfulness” and “"humour” elements. These
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studies have shown that virtual influencers have a sig-
nificant impact on consumer behaviour and preferenc-
es. Consumers trust virtual influencers more than real
ones due to the lack of personal interests and the possi-
bility of brands having full control over their behaviour.
Virtual Influencers evoke strong parasocial relation-
ships, which enhances trust and engagement. Attractive
features of virtual hosts include lack of physical ageing,
stability of visual appeal, ability to work without inter-
ruption, and lack of scandal.

It has also been found that virtual people can elic-
it social reactions similar to real people if they possess
enough human features. A combination of facial expres-
sions and voices elicits stronger social reactions than
either face alone or voice alone. Perceptions of authen-
ticity depend on the realism of appearance, behaviour
and audience interaction, although high levels of realism
can both increase and decrease perceptions of authen-
ticity depending on context and consumer expectations.
Participants with experience in games and virtual worlds
perceive realistic virtual influencers favourably com-
pared to those with less experience.

Virtual presenters driven by "assisted” Al-human in-
teraction have also been found to promote higher levels
of audience perception and engagement compared to
“controlled” Al-human interaction, but elements of “play-
fulness” and "humour” can mitigate this difference. The
types and intensity of parasocial relationships between
virtual humans and audiences also have a significant im-
pact on the effectiveness of using such leading broadcasts
(Brown, 2020). This paper is complemented by techniques
for evaluating the effectiveness of virtual influencers
from the work of E. Moustakas et al. (2020), which in-
clude expert interviews with digital media specialists, em-
phasizing the success of the marketing strategy and the
appropriateness of the virtual host personality selection.

Studies on the influence of information quality and
interaction on the intention of customers to purchase de-
serve special mention (Zhang et al.,, 2021). They showed
that the quality of information, expressed in terms of
credibility, vividness and usefulness, is directly related
to audience behaviour and response, as is the quality
of interaction with the virtual influencer (measured by
responsiveness, empathy and real-time interaction). This
study highlights that when evaluating the effectiveness
of live-streaming, not only the quality of the streamer
and the realism of the virtual host, but also the informa-
tion it broadcasts should be considered.

In addition, this study has already mentioned the
importance of considering technical and mechanical
factors that influence the evaluation of the quality and

effectiveness of live broadcasting using virtual hosts.
This primarily concerns audio and video quality, which
can significantly affect the audience’s perception of the
image and the realism of the virtual host image. There
are many studies aimed at investigating this parameter.
The paper investigates audio and video (A/V) quality and
uses the LIVE-SJTU (A/V-QA) database of 336 A/V se-
guences to study the perception of the combined quali-
ty of A/V signals (Min et al., 2020). Video and audio con-
tent quality assessment methods have also been applied
in a study, where the 60 most relevant statistical features
are identified out of 763 statistical features for streaming
video quality assessment, based on which the VIDEVAL
model is created. VIDEVAL provides high performance at
low computational cost, suitable for user video quality
assessment (Tu et al, 2021). The book by S. Akramul-
lah (2014) discusses objective and subjective metrics for
video quality assessment, including peak signal-to-noise
ratio and modified peak signal-to-noise ratio, and scores
from a group of viewers. The latter metric is the most
adaptive and suitable for evaluating the quality and ef-
fectiveness of live broadcasts with virtual humans, allow-
ing the most accurate match to the perception by human
vision and intertwined with other metrics. Thus, based
on the above-described methods, authors can condi-
tionally distinguish several most essential blocks of eval-
uation of live broadcasts with virtual influencers or hosts.

Proposed estimation methodology
The first block should include an assessment of the tech-
nical quality of the video-audio signal, as this compo-
nent can very much affect the perception of any content
of any presenter (organic and virtual). Based on the re-
search data of S. Akramullah (2014), X. Min et al. (2020)
and Z. Tu et al. (2021) this block can be implemented
using: ACR method, where viewers watch a video and
rate it on a scale from 1 to 5, where: 5 is excellent and
1 is very bad; a method of comparing the evaluated
streaming broadcast with a reference quality video and
the viewer DCR of the streaming broadcast on a five-
point scale, where 5 is imperceptible degradation, 4 is
perceived but not annoying degradation, 3 is slightly
annoying degradation, 2 is annoying degradation, and
1 is very annoying degradation. As a result, the mean
average score (MOS) is calculated using the formula (1):
NACR+nDCR

MOS = ————, (M
n
where n — number of viewers (ratings).
The assessment should also be accompanied by a
test-type questionnaire with 20 questions (Table 1).

Table 1. Video and audio quality assessment questionnaire

No. Parameter Question
1 Overall clarity How crisp and detailed does the video look?
2 Colour accuracy How natural and realistic do the colours look?
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Continued Table 1.

No. Parameter Question
3 Smoothness of movement How smooth does the motion look in the video?
4 Noise and interference in video How noticeable is noise and interference in the image?
5 Edge sharpness How sharp do the edges of the objects in the video look?
6 Compression artefacts How noticeable are compression artefacts (e.g., blocks, bars)?
7 Contrast How well are the dark and light areas distinguishable?
8 Brightness How properly adjusted is the video brightness?
9 Image stability How stable is the image, with no jitter or distortion?
10 Sound clarity How clear and intelligible is the sound?
11 Volume How optimally adjusted is the sound volume?
12 Noise and interference in audio How noticeable is noise and interference in audio?
13 Sound balance How well balanced are the volume Ievel§ between
the different sound elements (voice, music, effects)?
14 Bass clarity How clean and pleasant do the bass frequencies sound?
15 High frequency clarity How clean and pleasant do the high frequencies sound?
16 Echo and reverberation How noticeable are echo and reverberation, if present?
17 Synchronizing sound and video How well synchronized are the sound and picture?
18 Dynamic range How well are soft and loud sounds transmitted?
19 Overall perception of the audiovisual combination How harmonious are the audio and video as a whole?
2 oot s comteiale

Source: created by the authors

The parameter calculation methodology and inter-
pretation of the results involves calculating the arithmetic

mean of the scores received for each question from all
participants (Table 2).

Table 2. Interpretation of results

Number of points Significance Deciphering
1-1 . Video (audio) has serious flaws that make them virtually unusable
-1.9 Very low quality L ] .
for comfortable viewing or listening
2-2.9 Low quality Video (audio) has notable problems that significantly affect perception
3.39 Average quality Video (audio) has some disadvantages, but‘they are not critical
and are acceptable to most viewers
) . Video (audio) of high quality with minor imperfections
445 Good quality that do not greatly affect the perception
46-5 Excellent quality Video (audio) 'has.m|n|mgl or no |mperfect|ons, providing
an excellent viewing or listening experience and comfort

Source: created by the authors

The calculation steps involve collecting data, cal-
culating the average value for each parameter using
formula (2):

> estimates (2)

Average score = — .
number of participants

The second block, which does not require the in-
volvement of test subjects (stream viewers), should be
the block of measurement evaluation and analysis of the
technical aspects and features of the platform on which
the broadcast with the virtual host takes place. These
methods will help to assess the performance, stabili-
ty, and quality of the broadcast, and identify potential

bottlenecks and areas for improvement. The methods of
measurement and analysis may be as follows:

1. Network performance monitoring. Measured pa-
rameters: latency, packet loss, bandwidth, jitter. Meas-
urement tools: Wireshark, PingPlotter, NetFlow analys-
ers. Monitoring these parameters can identify network
problems affecting broadcast quality.

2. Measuring server performance. Measured pa-
rameters: central processing unit usage, random access
memory usage, disk 1/0 activity, network I/O. Tools: Pro-
metheus, Grafana, Zabbix, Nagios. Monitoring of server
resources will allow you to determine whether the capac-
ity is sufficient for video processing and broadcasting.

Society. Document. Communication, 2024, Vol. 9, No. 2
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3. Analysing video and audio quality. Measured pa-
rameters: resolution, frame rate, bitrate, compression
level, audio quality. Tools: FFmpeg, Video Multi-Meth-
od Assessment Fusion, PESQ (Perceptual Evaluation of
Speech Quality).

4. Testing on various devices and platforms. Param-
eters measured: compatibility, performance, display
quality. Tools: BrowserStack, Sauce Labs, real devices.

5. Latency and synchronization analysis. Measured
parameters: streaming latency, audio-video sync. Tools:
OBS Studio, Streamlabs, specialized scripts and tools for
latency measurement. Measuring latency and checking
audio-video sync will help to determine how smooth
and synchronized the experience is for the viewers of
such a broadcast.

6. User experience evaluation. Parameters meas-
ured: load time, user interface/user experience design,
stability (crash reports). Tools: Google Analytics, Hotjar,
UserTesting. Negative user experience can significantly
distort the subjective perception of the quality of the
stream as a whole and even affect the evaluation of the
attractiveness of the virtual host.

7. Logging and error analysis. Measured parame-
ters: error rate, error types, root cause analysis. Tools:

Elasticsearch, Logstash, Kibana Stack, Sentry, Splunk.
Collecting and analysing logs will help to identify errors
affecting the broadcast quality.

8. Use of A/B testing. Measurable parameters: en-
gagement, retention, conversion rate. Tools: Google
Optimise, Optimizely, VWO. In this case, the specifics of
broadcasts on a particular platform are meant, not the
general evaluation of the stream or its host.

The third block of the methodology is aimed at
studying the types of viewers, since the studies cited
above clearly indicate the relationship between the type
of viewer (Nasir, 2015), its characteristics, preferences
and stereotypes (Chiou et al,, 2020), and the manifes-
tation of the effectiveness of live broadcasting, the as-
sessment of its quality by the audience.

This block is intended to record the gender of the
viewer (gender self-identification), the presence or ab-
sence of previous experience of the audience with
games and virtual worlds, the presence of prejudices
and cultural or religious peculiarities of perception of
virtual people. The questionnaire will also include 25
statements to categorize viewers into the five categories
proposed in the work of P. Schuck et al. (2022). Thus, the
questionnaire will have the following form (Table 3).

Table 3. Questionnaire to determine the type of viewer

Type of viewer

Assertion (question)

Answers

I would like to change what the streamer is showing in the stream

I would like to change the parts of the game the streamer plays during the stream

SA I like influencing what happens in the game, not just watching

I like influencing what happens in the game to support the streamer

| like influencing what happens in the game to interfere with the streamer

I would like to financially support my favourite streamer

| financially support the streamer to help maintain good quality content on the stream

FS | donate money to the streamer to show my support

| can imagine donating money to streamers

| believe that viewers should support streamers whose content they particularly value

Cco

| like watching the game the streamer is broadcasting without the distraction of other viewers

| don't like interacting with others in a streamer

I'm more interested in what's going on in the broadcast game than | am in interacting with
other viewers

I'm more interested in what's going on in the game being streamed than | am in interacting
with the streamer

| don't like it when other viewers distract a streamer

SO

As a viewer, | care more about the streamer than the game being broadcast

I think the streamer is the most important part of the stream

I'm interested in learning more about the streamer

| prefer to learn more about the current game situation than the streamer

I love it when a streamer shares personal stories or experiences

SP

| love the contests that the streamer carries out

I'd like to unlock achievements in the streamer

I like collecting rewards while streaming

| would like streamers to show/use items (e.g., images, sounds, creations) sent by viewers in
the stream

| think viewers who watch a lot of streaming should have access to more features in streaming

Yes/No
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Continued Table 3.

Type of viewer Assertion (question) Answers
Your sex (gender self-identification)
Your age
Do you have experience with games and virtual worlds? Yes/No

Do you have prejudices and cultural or religious perceptions of virtual people?

Yes (positive)
Yes (negative)
No

Source: created by the authors

Dividing viewers into different categories helps to
more accurately assess the quality and effectiveness of
the stream by understanding the specific needs and pref-
erences of each group. In terms of evaluating the target
content, attention should be paid to the scores of SA and
CO. SA want to influence the game or stream, so their sat-
isfaction indicates the level of interactivity and the ability
to modify content. CO are interested in the gameplay,
and their satisfaction indicates the quality and interest
of the game, as well as minimal distractions. To assess fi-
nancial support, consider the performance of FS — view-
ers who are willing to donate money to the streamer.
Measuring their satisfaction helps to understand wheth-
er streamers are successfully monetizing their activities.
A high level of support from FS indicates that viewers
value the content and consider it to be of high quality.
In terms of interaction with the streamer, it is worth con-
sidering the ratings of SO — viewers who are interested in
the personality of the streamer. Their satisfaction helps
to assess how successful the streamer is in establishing
a personal contact with the audience, how charismatic
and interesting he is. Also, relevant are the responses of
SP — viewers oriented towards social interactions. Their
satisfaction can indicate the effectiveness of introducing
game mechanics and social elements in the streamers.

An essential aspect of improving quality and cus-
tomization is collecting feedback. Feedback and ratings

from each category of viewers will help streamers and
platforms understand which aspects of the streams need
to be improved. For example, dissatisfaction with SA may
indicate a lack of interactivity in the stream. This block
can also include a pool of questions related to viewers'’
self-efficacy and parameters such as information over-
load, service overload and user dependency, and cogni-
tive dissonance.

The methodology for assessing self-efficacy is to
evaluate the user’s level of confidence in their ability to
cope with technological challenges and manage their
use of the platform. Questions to assess self-efficacy:

A. How confident are you that you can effectively
use all the features of the streaming platform?

B. How confident are you that you can control your
time spent watching streams?

C. How easy is it for you to learn new features and
tools on the platform to improve your streaming expe-
rience?

D. How confident are you that you will be able to
solve any technical problems that arise while watching
streams?

E. How confident are you that you will be able to
successfully interact with other viewers and the streamer
during the stream?

The evaluation is done using Likert scale (1 to 5). The
result is presented in Table 4.

Table 4. Decoding of self-efficacy results on a five-point scale

Score Result Significance
The viewer lacks confidence in their ability to use the streaming platform effectively,
Very low self- S . S - . S
1-1.9 has significant difficulty using its features and dealing with technical issues,
efficacy . L
and may need additional support and training.
The viewer has difficulty using the platform but can sometimes manage basic tasks.
2-2.9 Low self-efficacy Mastering new features is stressful and solving technical problems is time-consuming,
so he or she may need occasional help and support.
Average self- The viewer is relatively confident in their ability to use the platform to watch streams,
3-3.9 efﬁ%ac can learn the basic features and solve most technical problems with some effort,
y needing support only for complex tasks.
The viewer is confident in their ability to use the platform and manage their time,
4-4.5 High self-efficacy easily learning new features and successfully solving technical problems,
rarely needing help or support.
. The viewer is fully confident in their ability to use the streaming platform effectively,
Very high self- . . >
4.6-5 officac easily learns any new features, and quickly solves technical problems.
y They are able to achieve their streaming goals on their own and need little or no help.

Source: created by the authors
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Formula (3) is used to calculate the result (3):

> estimates
3)

Average score = amber of questions”
Techniques for assessing information overload in-
clude assessing the amount of information a user re-
ceives and their ability to process that information.
Questions to assess information overload:
A. How often do you feel you receive too much in-
formation on this platform?

B. How difficult is it for you to process all the incom-
ing data and messages?

C. How often do you feel tired or stressed by the
amount of information on the platform?

D. How difficult is it for you to filter crucial informa-
tion among all the content on the platform?

E. How often do you have to spend a lot of time process-
ing information in order not to miss something important?

The evaluation is done using Likert scale (1 to 5).
The result is presented in Table 5. Formula (3) is used to
calculate the result.

Table 5. Deciphering the results of information overload on a five-point scale

9

Score Result Significance
The user feels virtually no information overload.
1-1.9 Very low overload . . S .
Easily processes incoming information and messages
The user sometimes feels some information overload, but generally copes
2-2.9 Low overload . . . . .
with the amount of information. Data processing requires moderate effort
3.39 Average overload The user often feels information overload and has difficulty processing large amounts
’ 9 of information. It takes considerable time and effort to filter and process data
. The user often feels a strong information overload. Processing information causes stress
4-45 High overload . L .
and fatigue, and is time-consuming
46-5 Very high overload The user is constantly experi_encing.sever_e informatic_)n overload. Information processing
becomes almost impossible without considerable effort and stress

Source: created by the authors

The methodology for assessing service overload is
to evaluate the number of features and services offered
by the platform and their impact on the user. Questions
to assess service overload:

A. How often do you feel that platform features are
redundant or unnecessary?

B. How difficult is it for you to make sense of all the
features and services available?

C. How often do you feel the platform offers too
many options that you don't need?

D. How confused are you about using the various
features and services of the platform?

E. How often do you have difficulty finding the right
function among the many available?

The evaluation is done using Likert scale (1 to 5).
The result is presented in Table 6. Formula (3) is used to
calculate the result.

The methodology of user dependency evaluation is
to assess the level of user dependency on the platform
and the user's dependency behaviour. Questions to as-
sess user dependency:

A. How often do you feel the need to use the plat-
form, even when it interferes with other activities?

B. How strongly do you feel that you cannot stop
using the platform?

C. How often do you neglect other important activi-
ties to use the platform?

D. How much irritation or anxiety do you feel when
you cannot use the platform?

E. How often do you lose track of the time you spend
on the platform?

The evaluation is done using Likert scale (1 to 5).
The result is presented in Table 7. Formula 3 is used to
calculate the result.

Table 6. Deciphering the results of service overload on a five-point scale

Score Result Significance
1-19 Very low overload The user practically does not feel overloaded with services.
) y It is easy to understand all the functions and services of the platform.
229 Low overload The user sometimes feels a bit overwhelmed by the services, but generally copes with the
) number of functions. It takes moderate effort to understand the functions and services.
The user often feels overwhelmed by the services and has difficulty
3-39 Average overload using numerous functions. It takes considerable time and effort to understand
and utilize all available options.
445 High overload The user ofterj fee]s a strong overlpad of services. Using functions
and services is stressful and time-consuming to master.
. The user is constantly experiencing severe service overload. It becomes almost impossible
46-5 Very high overload to use the functions without considerable effort and stress.

Source: created by the authors
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Table 7. Decoding of user dependency results on a five-point scale

Score Result Significance
1-19 Very low User has little or no dependence on the platform (streams). The user easily controls
’ dependence his/her usage and does not experience negative emotions in case of lack of access.
The user sometimes has a weak dependence on streams (platform),
2-2.9 Low dependence but is generally able to control his/her usage. Rarely neglects other activities
for the sake of using the platform (watching streams).
3.39 Average User often feels dependent on streaming (platform) and has difficulty trying to reduce
’ dependence usage (viewing) time. May neglect essential tasks and feel irritated when not having access.
The user is often highly dependent on streams (platform). Regularly
4-4.5 High dependence neglects important tasks and experiences severe irritation or anxiety
when unable to use the platform (watch streams).
. The user is constantly highly dependent on streams (platform). Unable to control
Very high . S - . .
4.6-5 his/her usage, which significantly interferes with other aspects of life and causes severe
dependence . .
anxiety when not accessing streams.

Source: created by the authors

The methodology for assessing cognitive disso-
nance is to evaluate the level of psychological discom-
fort caused by the user's conflicting thoughts and ac-
tions. Questions to assess cognitive dissonance:

A. How often do you feel uncomfortable or annoyed
by the use of the platform?

B. How often do you feel that using the platform
conflicts with your personal or professional values?

C. How often do you find yourself thinking that you
spend too much time on the platform?

D. How often do you feel that using the platform
interferes with your core responsibilities and goals?

E. How often do you feel guilty after using the plat-
form for a long time?

The evaluation is done using Likert scale (1 to 5). The
result is presented in Table 8.

Table 8. Deciphering the results of the cognitive dissonance assessment on a five-point scale

Score Result Significance
1-19 Very low There is little or no psychological discomfort for the user to use the platform
’ dissonance and watch streams, feeling that it aligns with their values and goals.
The user sometimes experiences slight psychological discomfort, but in general considers
2-2.9 Low dissonance that the use of the platform (watching streams) does not contradict their values and goals.
Rarely thinks about negative consequences of using the platform, watching streams.
The user often feels psychologically uncomfortable and thinks that using the platform
3-39 Average dissonance and watching streams may conflict with their values and goals. Feels irritated
or guilty after prolonged or frequent use of the platform and watching streams.
The user often feels a strong psychological discomfort with using the platform
4-4.5 High dissonance and watching streams. Regularly thinks about the fact that it interferes
with his/her main duties and goals and feels guilty.
. The user is constantly experiencing strong psychological discomfort with using the platform
Very high - ] A - .
4.6-5 dissonance and watching streams. Believes that it significantly conflicts with his/her personal
or professional values and interferes with the fulfilment of basic duties and goals.

Source: created by the authors

The data is analysed in stages. Data is collected
through online surveys of platform users using a Lik-
ert scale (1 to 5). Next, statistical analysis is performed
using SEM to examine the relationships between var-
iables. Data reliability and validity are tested through
factor analysis and internal consistency assessment
(Cronbach’'s a and Composite Reliability). A moderat-
ing analysis is then conducted to investigate the effect
of self-efficacy on the relationship between information
overload, service overload, user dependency and cog-
nitive dissonance. The data are categorized into groups

according to levels of self-efficacy, and differences in
the impact on cognitive dissonance are analysed.
Information overload, service overload, reliance on
streaming and cognitive dissonance can significantly af-
fect viewers' perception and evaluation of live-stream-
ing. These factors can both positively and negatively
impact viewers' overall experience. For example, when
receiving too much information, viewers may have
difficulty processing it, leading to fatigue and irrita-
tion, reducing the ability to focus on key points of the
stream and impairing the overall content experience. An
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excessive number of features and services can confuse
and distract viewers from the main content, causing
frustration and reducing stream satisfaction. Streaming
addiction can cause feelings of guilt and anxiety, espe-
cially if the viewer neglects critical activities for the sake
of watching, reducing overall satisfaction and causing
cognitive dissonance. Cognitive dissonance, in turn,
causes feelings of dissatisfaction and internal conflict,
especially if the stream content contradicts the view-
er's personal values, which reduces trust in the virtual
host and leads to negative evaluation of the stream.

The fourth block of evaluation concerns the virtu-
al host itself. A methodology is proposed for a com-
prehensive evaluation of virtual hosts, including the
following key dimensions: sense of community, emo-
tional support, interactivity, social presence, attrac-
tiveness, intention to watch, trust, perception of infor-
mation, level of expertise, realism, visual authenticity,
consistency of behaviour and emotional expressive-
ness. The evaluation is conducted using online viewer
surveys based on a questionnaire using a Likert scale
(1 to 5) (Table 9).

Table 9. Virtual host evaluation questionnaire

No. Question Response
Sense of community
] How much do you feel part of the community while watching a stream with a virtual 1 -no feeling at all,
host? 5 — maximum feeling
2 How important is it to you to be part of the community of viewers of this stream? 1-not important,
5 — very important
3 How often do you interact with other viewers during the stream? 1-1Idont communicate at all, 5|
communicate all the time
4 How much support do you feel from other stream viewers? 1-Idon't feel it at all
PP y ) 5 -1 feel it all the time
5 How interested are you in participating in discussions related to streaming? 1- not interested at all
y P pating 9 5 —very interested
Emotional support
6 How much support do you feel from the virtual host while streaming? 1-Idon't feel it at all
PP y 9 5 — | feel it all the time
7 How much does a virtual host make you feel better? 1-not at all, 5 — quite strong
8 How often do you turn to your virtual host for emotional support? 1 - do not apply at all
5 — constantly apply
9 How important is it to you for a virtual host to be emotionally responsive? 1-not important,
5 —very important
. 1-not at all
- .
10 How much does a virtual host help you cope? 5 - quite significantly
Interactivity
11 How often do you interact with the virtual host while streaming? 1- d_o not interact at all,
5 —interact constantly
12 How satisfied are you with the level of interactivity of the virtual host? 1 - not Sat'SﬂeFj’ )
5 — completely satisfied
13 How interested are you in participating in the interactive elements of the stream (polls, 1 - not interested,
games, etc.)? 5 —very interested
14 How responsive is the virtual host to your comments and questions? 1 - does not react in any way,
5 —actively reacts
15 How important is it to you for a virtual host to be interactive? 1-not important,
5 —very important
Social presence
16 | To what extent do you feel the presence of the virtual host as if they were a real person? - dorj t feel it
5 — | feel it strongly
17 How much does a virtual host make streaming more personal and social? 1-notatall, 5 - very much
18 How comfortable are you with interacting with the virtual host? 1-not atall, 5 - very much
19 How much does a virtual host contribute to a friendly atmosphere on the streamer? 1-not at all, 5 - very much
20 To what extent do you feel that the virtual host is really in the same space as you? 1-not atall, 5 - very much
Streamer attractiveness
21 How attractive do you find the virtual host? 1-not at all, 5 — very attractive
22 How much does a virtual host get your attention? 1-not at all, 5—very much
23 How important is the appearance of the virtual host to you? 1-not at all, 5—very much
24 How much does the appearance of a virtual host affect your desire to watch a stream? 1-not at all, 5-very much
25 How pretty do you find the virtual host? 1-not at all, 5 — very pretty
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Continued Table 9.

No. Question Response
Intention to watch
26 How likely are you to watch streams with this virtual host in the future? 1 - V\./o'n’t, .
) 5 — | will definitely do it
27 How interested are you in continuing to watch streams with this virtual host? 1-not |pterested,
5 —very interested
28 How much do you like the content that the virtual host provides? 1- don.t ||I§e it at all
5 —like it a lot
. . . 1 -not looking forward to it,
29 How much are you looking forward to new streams with this virtual host? . .
5 — very much looking forward to it
30 To what extent would you recommend this stream to others? 1-would not recommend,
5 —would highly recommend
Trust
31 How much do you trust the information provided by the virtual host? 1-Idon't trust atall
5 — 1 trust very much
32 How reliable do you consider the virtual host to be? - con_5|der unreha_ble,
5 —1 consider very reliable
. . 1 - not trustworthy,
5 f
33 How trustworthy is the virtual host to you? 5 — totally trustworthy
34 How confident are you in the integrity of the virtual host? 1-not conflden.t,
5 — completely confident
35 How important is it for you to trust the virtual host? 1-not important,
5 — very important
Information perception
36 How relevant is the information from the virtual host to your interests and lifestyle? 1~ not atall relevant,
5 — completely relevant
1 —its information is unreliable,
37 To what extent does the virtual host provide reliable information? 5 —its information is completely
reliable
38 To what extent do you find the information from the virtual host useful? 1 —it's useless, 5 —it's very useful
39 How well does the information from the virtual host match your expectations? 1~ does not comply atall,
5 — fully complies
40 How important is it to you to get quality information from a virtual host? 1-not important,
5 —very important
Expertise level
41 | To what extent do you consider the virtual host to be an expert in the area in question? - I_do not cor_1§|der,
5 — I consider a qualified expert
42 How competent is the virtual host in the information provided? 1-notat all competent,
5 — very competent
1 - does not demonstrate,
43 To what extent does the virtual host demonstrate in-depth knowledge of their field? 5 — demonstrates profound
knowledge
44 How much do you trust the virtual host's judgement on professional matters? 1-1donttrust,
5 — I completely trust
45 How much does a virtual host help you better understand the topic at hand? 1-not at all, 5 - very helpful
Realism
46 How realistic do you find the appearance of the virtual host? 1 - unrealistic, 5 — very realistic
47 To what extent does the virtual host look and act like a real person? 1~ no resemblance at all
5 — very humanoid.
48 How important is virtual host realism to you? 1-not important,
5 — very important
49 How well does the virtual host match your perceptions of reality? 1~ does not comply atall,
5 — fully complies
. . . o . . 1 -not at all believable,
50 How believable is the virtual host in its actions and expressions? .
5 — completely believable
Visual authenticity
. . . 1 - not at all plausible,
51 How plausible are the facial and body features of the virtual host? .
5 — completely plausible
5> To what extent are the virtual host's appearance and behaviour consistent with its 1 -not consistent in any way,

personality and history?

5 — absolutely consistent
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Continued Table 9.

3

No. Question Response
Visual authenticity

53 How natural does a virtual host look in different situations? 5_ claglr;::r;:maa::cural.

54 How realistic are the textures and lighting of the virtual host? 1- not realistic at all

5 — very realistic

55 To what extent does the appearance of the virtual host evoke a sense of authenticity?

1 - does not evoke, 5 — evokes

Behavioural sequence

1 —inconsistently,

56 How consistently does the virtual host behave across platforms? .

5 — completely consistently
57 How transparent and clear are the actions of the virtual host? 1-non-transparent,

5 — completely transparent
58 How often does a virtual host change its behaviour without explanation? 1 - very often, 5 —rarely
59 How predictable is the virtual host in its actions? 1-very pr_edlctable,

5 — not predictable at all

60 To what extent does the virtual host follow its established identity and history? 1 - does not follow, 5 - follow

Emotional expressiveness

61 How emotionally expressive is the virtual host? 1 - not emotional, 5 — emotional
62 To what extent does the virtual host convey emotions and feelings? 1 - not plausibly, 5 — very plausibly
63 How important is it to you that the virtual host expresses emotion? 1 - not important, 5 - very important
64 To what extent is a virtual host able to elicit an emotional response from you? 1-notat all, 5 - fully able

65

How successful is the virtual host in using facial expressions
and gestures to convey emotion?

1 - sparsely, 5 - fully

Source: created by the authors

For each parameter, the average score is calculated
based on the respondents’ answers. The average score
for each parameter is calculated as the arithmetic mean
of the scores for the corresponding questions. The in-
terpretation of the results stipulates that 1-1.9 score
means very low level, 2-2.9 low level, 3-3.9 medium
level, 4-4.5 high level, 4.6-5 very high level. Using this
methodology, it is possible to comprehensively assess
viewer perception and satisfaction with various aspects
of a virtual-hosted streamer. The results will help identify
strengths and weaknesses in content and interaction, as
well as identify areas for improvement. The fifth block

of the evaluation is aimed at examining the interaction
with the host. Interaction parameters measured: view
count, average watch time, chat activity. Measurement
tools: YouTube Analytics, Twitch Analytics, built-in an-
alytical tools of the platforms. It also makes sense to
assess the level and quality of parasocial interactions
between the host and the audience. A questionnaire
with questions aimed at measuring affective, cognitive
and behavioural aspects of the interaction will be used.
Each aspect will be rated on 5 questions using a Lik-
ert scale (from 1 to 5, where 1 is the lowest, negative
rating and 5 is the highest, positive rating) (Table 10).

Table 10. Questionnaire for assessing interaction with the virtual host

No. ‘ Question

‘ Response

Interaction

How often do you interact with content created by the virtual host?

How much do you enjoy interacting with the virtual host?

How often does the virtual host respond to your comments and questions?

How important is it to you to be able to interact with a virtual host?

v hlw| N | =

To what extent does the virtual host encourage active viewer participation in the stream?

Affective parasocial interactions

How often do you feel emotionally connected to your virtual host?

How much do you worry about the virtual host as you would a real person?

How important is it to you to keep the virtual host happy?

O |0 | N | O

To what extent do you experience positive emotions when interacting with a virtual host?

-
o

To what extent do you feel that the virtual host understands your emotions?

Cognitive parasocial interactions

How often do you think about virtual hosting outside of streaming?
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Continued Table 10.

No. ‘ Question Response
Cognitive parasocial interactions

12 How interested are you in the information that the virtual host provides?

13 To what extent do you feel that the virtual host shares your views and beliefs?

14 How much does the virtual host influence your opinion on various issues?

15 To what extent do you consider the virtual host to be competent and informed?
Behavioural parasocial interactions

16 How often do you interact with the virtual host via comments or chats?

17 How involved are you in events or activities organized by the virtual host?

18 How often do you share your virtual host's content with friends or on social media?

19 How keen are you to support the virtual host (e.g., through donations or subscriptions)?

20 How often do you mimic or follow the recommendations of a virtual host in your daily life?

Source: created by the authors

The results require calculating the mean score for
each of the three aspects of parasocial interactions
(affective, cognitive, behavioural). The mean score for
each aspect is calculated as the arithmetic mean of the
scores for the respective questions. According to the
scores obtained, the score can be interpreted as very
low level of interaction (1-1.9), low level (2-2.9), medi-
um level (3-3.9), high level (4-4.5) and very high level of
interaction (4.6-5).

A low level of interaction between the host and
viewers indicates low interaction efficiency (e.g., viewers’
questions and comments go unanswered). This can lead
to lower overall satisfaction with the stream, lower audi-
ence engagement, fewer viewers and donations, loss of
loyalty, and lower likelihood of viewers returning. Low
affective parasocial interactions means that viewers do
not feel emotionally connected to the virtual host. This
can manifest as less viewer attachment and loyalty, low-
er levels of engagement and participation in the stream,
faster loss of interest and switching to another stream.
Low levels of cognitive parasocial interactions indicate
that viewers do not feel that the virtual host shares their
interests and beliefs, or the host does not meaningfully
influence them. This can lead to reduced intellectual en-
gagement and interest in the content, a lack of percep-
tion of the host as an authoritative source of information,

and a reduced likelihood that viewers will follow the
host's recommendations and advice. Low levels of be-
havioural parasocial interactions means that viewers do
not actively engage with the virtual host through com-
ments, donations or other forms of participation, nor
do they seek to support the host or participate in its
events. This can lead to a decrease in audience activity
and engagement, a decrease in the number of interac-
tions (comments, donations), which affects the financial
support of the stream, and a decrease in the overall at-
mosphere and energy of the stream.

Low levels of parasocial interactions indicate a need
for improvement in the approach to virtual host stream-
ing. Analysing the reasons for low performance and
implementing recommended improvements will help
increase audience engagement, satisfaction, and loyalty.

The sixth block is aimed at assessing the quality and
effectiveness of the content of a virtual host stream. In
order to comprehensively assess the quality and effec-
tiveness of the virtual host stream content, a methodol-
ogy is proposed that includes the following key param-
eters: content relevance, informativeness, entertainment
value, interactivity, and viewer engagement. Each aspect
will be evaluated on 5 questions using a Likert scale
(from 1 to 5, where 1 is the lowest, negative score and 5
is the highest, positive score) (Table 11).

Table 11. Questionnaire for assessing content quality

No. ‘ Questions ‘ Answers
Content relevance
1 How well does the content of the stream meet your expectations?
2 How much of the stream’s content is relevant to your interests?
3 How relevant to you is the stream topic under discussion?
4 How important to you is the content presented in the stream?
5 How useful is stream content to your daily life?
Informativeness
6 How useful was the information provided?
7 How in-depth were the topics discussed?
How clear and understandable was the information presented?
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Continued Table 11.

No. Questions ‘ Answers
Informativeness
9 How much does a virtual host help you learn new things?
10 How much do you trust the information provided by the virtual host?
Entertainment value
11 How interesting was the content of the stream?
12 How much did you enjoy your time on the streamer?
13 How much does a virtual host make streaming fun and engaging?
14 How much did you enjoy watching the stream?
15 How interested are you in going back to stream this virtual host?
Interactivity
16 How often do you interact with the virtual host while streaming?
17 How responsive is the virtual host to your comments and questions?
18 How interested are you in participating in the interactive elements of the stream (polls, games, etc.)?
19 How important is it to you that the stream be interactive?
20 How satisfied are you with the level of interactivity on the streamer?
Audience engagement
21 How involved were you in the stream?
22 How actively did you interact with the content of the stream?
23 How often did you comment or ask questions during the stream?
24 How interested are you in participating in discussions related to streaming?
25 How willing would you be to recommend this stream to others?

Source: created by the authors

To obtain the result, the average score for each
parameter will need to be calculated based on the re-
spondents’ answers. The average score for each param-
eter is calculated as the arithmetic mean of the scores
for the corresponding questions. Interpretation of the
results provides the possibility of obtaining a very low
level of quality and efficiency (1-1.9), low level (2-2.9),
medium level (3-3.9), high level (4-4.5) and very high
level of quality and efficiency (4.6-5). In order to make
an overall assessment of the quality and efficiency of
live-streaming with a virtual host based on the data ob-
tained, it is necessary to aggregate the results for each
block into a single assessment. To do this, it is necessary
to determine how relevant each block is to the overall
assessment. For example, viewer self-efficacy may be
more essential than technical quality. The weights can
be set as a percentage of the overall score (100% total).

Calculated parameters: technical quality of the
stream (results of the first block of evaluation); techni-
cal aspects and features of the platform on which the
broadcast with the virtual host is conducted (results of
the second block of evaluation); evaluation of the virtual
host (results of the fourth block of evaluation), calculated
taking into account the indicators of the third block of
evaluation (types of viewers, their preferences, peculiar-
ities of their perception and the presence of factors that
distort the evaluation, such as, for example, information
overload, the presence of negative stereotypes about
virtual people, etc.). Once all items have been given a
weight, it is worth calculating the weighted scores for
each block (to do this, the average score of each block is

multiplied by the corresponding weight) and adding up
all the weighted scores to get a total score. Interpretation
of the overall score includes the possibility of very low
quality and efficiency (1-1.9), low quality and efficiency
(2-2.9), medium quality and efficiency (3-3.9), high quality
and efficiency (4-4.5), and very high quality and efficien-
cy (4.6-5). In this way, it is possible not only to calculate
the quality and efficiency of the stream, but also identify
the most problematic aspects that affect this indicator.

# Discussion

The material analysed in this study showed numerous
relationships between the effectiveness of live broad-
casting and various parameters. The research conducted
within the framework of this article confirms the con-
clusions given in the article by A.A. Laghari et al. (2023)
regarding the fact that technological aspects of video
broadcasting (such as video streaming, 2D and 3D for-
mats, the use of certain protocols for streaming, certain
video compression technologies, and so on) can have a
significant impact on the overall perception and evalua-
tion of the stream by viewers. The same opinion is held
by U. Sharma et al. (2024), who empirically proved a di-
rect correlation between the quality and progressiveness
of broadcasting technologies and viewers' satisfaction
(by 20%), their desire to watch the whole stream from
beginning to end (by 32%) and their desire to participate
as a viewer in the next stream of the same host (by 17%).
These points have been taken into account when com-
piling the methodology for assessing the effectiveness
and quality of live-streaming using virtual streaming.
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This study also revealed a direct relationship be-
tween the presenter’s realism (primarily the display of
six emotions on his face: happiness, sadness, surprise,
anger, fear, and disgust) and the effectiveness of interac-
tion with viewers, stimulating their consumer behaviour
after watching live broadcasting, which was also point-
ed out in this study, which is consistent with the data
of N. Bharadwaj et al. (2022). The authors point out the
mandatory presence of the element of emotionality of
the presenter, and also measure the difference between
his presence in the frame and absence (taking into ac-
count the emotionality of the voice sound), which over-
laps with the conclusions formulated in this study and is
reflected in the developed methodology for assessing
the effectiveness and quality of live broadcasting with
the use of a presenter.

The present study examines the use of physical mod-
els and the impact of recreating physical space in virtual
space — including for the purpose of creating a believ-
ability and realism effect (which may also apply to the
host who is broadcasting with such a background) — in
the context of the importance of the realism and believ-
ability of the virtual host and the positive, directly pro-
portional impact of this realism on audience satisfaction
with the content, increased engagement and willingness
to interact with the virtual host, desire to perform ac-
tions provoked by the host (participate in interactives,
subscribe to social networks, buy the product advertised
by the host, and so on), which is directly related to the
effectiveness of live broadcasting. This aspect was also
reflected in the created methodology for assessing the
quality and effectiveness of live broadcasts. The same
opinion was held by M. Li & S. Wenjie (2021).

The results of the study also proved that realistic
(bright, visually pleasing) visual effect and interactivi-
ty of live broadcasting have a tangible positive impact
on consumers’ willingness to participate in interactives,
make recommended purchases, and follow the host's
advice (which is reflected in the methodology for assess-
ing the quality and effectiveness of live broadcasting
with a virtual host created in this study). The findings are
consistent with the results of a stimulus-organism-re-
sponse theory-based study by C. Ye et al. (2022), who
considered as an object of research consumers of live
broadcasting tourism and came to the same conclusion.

The findings of this study indicate the success of
using virtual influencers in the marketing environment,
and these findings were reasonably confirmed based
on an empirical study conducted by J. Looi & L.A. Kahl-
or (2024). The authors also complement the data of the
study conducted in this article with the results of model-
ling the topics of the latent Dirichlet distribution, which
pointed out another aspect of the perception of virtual
hosts that differed from real ones by first emphasizing
their identity and only then engaging in self-promotion,
which is worth considering in the next studies on this
topic. Furthermore, the article by J. Looi & L.A. Kahlor

confirmed the findings of this study about the relation-
ship between the characteristics of the live-streaming
platform and the effectiveness of live-streaming - the
authors empirically proved that the level of influence di-
rectly depended on Instagram platform validation and
significantly influenced the trust in the Influencer and
audience engagement.

This study was also based on the article by L. Hofed-
itz et al. (2022), which described the results of the study
of the difference between the perception of real and vir-
tual Influencers and trust in them. Within the framework
of this study, what is interesting is not the conclusions
reached by the authors about the preference for human
influencers, but the evaluation methodology and infer-
ences concerning the parameters of perception eval-
uation and the level of trust in such presenters, which
confirm the correctness of including these parameters in
the criteria for evaluating the effectiveness and quality of
live broadcasting with virtual hosts.

When compiling the methodology for assessing
the effectiveness and quality of broadcasts, the moti-
vation of viewers was also taken into account as one
of the crucial and influential aspects of the specifics of
the audience’s perception of the broadcast and its pre-
senter. These inferences are confirmed by the data of
the article by M.A. Camilleri & L. Falzon (2021), which
analyses the importance of stream viewers' motivation,
which also strongly influences the final evaluation of its
quality and effectiveness. However, the metrics used by
the authors may well be compensated by the metrics
of viewer types used in this study (which is also related
to the manifestations of their motivation). In addition,
this study proves that based on motivation alone it is
impossible to get a sufficiently diverse and complete
picture of how the stream will be perceived and evaluat-
ed by the audience, because a number of fundamental
parameters (such as, for example, the technical quali-
ty of the live broadcast, the quality of the broadcasted
information, the realism, and authenticity of the virtual
presenter, and so on) have been missed.

In the context of this study, it is also worth mention-
ing the paper by H. Wu et al. (2023), who emphasized
the importance of combining technical and aesthetic
aspects when evaluating live broadcasts, fully support-
ing the findings that live broadcasts (or streams) should
be evaluated in a complex set of different parameters
and characteristics, both purely technical (e.g., site pa-
rameters or video and audio quality) and aesthetic (e.g.,
visual attractiveness and realism of the host, tonality of
the host's voice). However, the Disentangled Objective
Video Quality Evaluator (DOVER) and DOVER++ (an
approach that provides clear quality assessments from
a single aesthetic or technical point of view) methods
proposed by the authors can still be assessed as not
quite complete and significantly inferior to the six-block
multidimensional evaluation developed in this study,
which includes not only output data (such as video
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quality, virtual host realism, information quality, and so
on), but also output data (audience parameters, their
motivation, and motivation).

The results of the study showed that in order to
achieve a high level of quality, efficiency, and effective-
ness of live broadcasts with virtual hosts and influenc-
ers, many factors need to be taken into account. Tech-
nological aspects, the realism, and believability of the
hosts, their emotional expressiveness and interactivity
are important. It is also necessary to consider the ex-
perience and characteristics of the audience, which can
increase the perception of information, engagement,
and desire to act both within the stream (to participate
in interactives, communicate with the host) and outside
of it (ouy recommended products, leave reactions, pop-
ularize the host or content).

# Conclusions

The methodology constructed in this study took into
account numerous relevant studies dealing with dif-
ferent aspects of video broadcast evaluation, including
those using virtual hosts.

Technological aspects of video broadcasting such
as video streaming, 2D and 3D formats, use of specific
protocols for streaming and video compression technol-
ogies were considered critical. High-quality video and
audio, as well as the absence of technical glitches, sig-
nificantly increase viewer satisfaction and engagement
with the content. These parameters play a key role in
viewers' perception and evaluation of the stream.

The emotional interaction of the presenter with the
audience also proved to be an essential factor. The re-
alism and authenticity of the virtual presenter, his/her
ability to express emotions and respond to viewers' ac-
tions contribute to deeper interaction and increase the
level of trust and engagement of the audience. Emo-
tional expressiveness and consistency of the presenter’s
behaviour have a positive impact on the interaction with
viewers, which stimulates their activity and participa-
tion in the interactions. Parameters of interaction with
the platform and technical peculiarities were also con-
sidered. Network performance monitoring, video and
audio quality analysis, testing on different devices and
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AHoTauif. MeTolo LbOro AOCHiAKEHHA 6YN0 CTBOPEHHS HOBOI, KOMMIEKCHOI METOAO/Or OLHKA SKOCTI Ta
NPOAYKTUBHOCTI BiA€OTPAHCAALIA 3 BUKOPUCTAHHAM TEXHOOTIN BipTyaNbHOT NOAMHW. MeTo0N0riA fOCAiIAKEHHS
BK/IFOUaNa aHasi3 iCHyroUMX METOAONOrIN Ta iX aganTauito fo cneumdikun BipTyanbHMX XOCTiB. Byno po3pobaeHo HoBI
IHCTPYMEHTU OLLiHFOBaHHS, LLIO BPaXOBYHOTb Taki MapaMeTpu, AK TEXHIYHa AKICTb, eMOLLiHa MiATPUMKa, iIHTePakKTUBHICTb,
coujianbHa NPUCYTHICTb, NPMBabANBICTb CTPUMeEPa Ta HaMip MPOAOBXUTY Nepernsas. OCHOBHI pe3ynbTaTh JOCAIAKEHHSA
nokasanu, Lo TEXHOJIOTIYHI acrneKT! MOTOKOBOrO BiAe0 MatoTb 3HAYHWIA BMAMB Ha CMPUAHATTA rsAadamm Takumx
Bifieo. Bucoka fAKicTb Bifeo Ta ayAio, CTabiNbHICTb TpaHCAALIT NiABMLLYIOTb 3a40BOJIEHICTb Ta 3a/y4YeHiCTb ayAnTOpIi.
Kpim TOro, emouiiHa B3aEMogia MixX BipTyallbHUM Befy4MM Ta ayAUTOPIErO Cpuae ranbLuomMy B3aEMOPO3YMIHHIO Ta
NiABULLYE JOBIPY. IHTEPAKTUBHICTD i COLliabHa NPUCYTHICTb BipTyalbHOrO BEAYyYOro CTBOPHOKOTL BiAUYTTA CMiNbHOCTI
Ta 3aNy4eHoCTi, WO MO3UTUBHO BIJIMBAE Ha 3arajbHe CMPUMHATTA TpaHcaauil. Takox byno gocnigxeHo dakTopu
rnagaubkoi caMmoePekTMBHOCTI, iHPOPMaLIMHOTO NnepeBaHTaXKeHHA Ta KOTHITMBHOMO AMCOHAHCY, WO Aornomarae
KpaLLie 3p03yMiTV MCUXONOTIUYHWI CTaH ragadie. OTpuMaHi pe3ybTaTi CBigyaTb NPO Te, WO ANA AOCATHEHHSA BUCOKOTO
PiBHA AOCTOBIPHOCTI Ta AOBIpM A0 BipTyaNbHWUX iHOIOEHCepiB HeobXifHO BpaxoByBaTW TEXHOJONIYHI acnekTy,
€CTeTUYHI acneKTW, piBeHb AOBIpU A0 BeAy4Oro, napaMeTpu Moro ayamtopii (il MoTuBaLii, KyabTypHi Ta OCOBUCTICHI
XapaKTepucTmKK, AKi MOXYTb BMIMBATU Ha crieundiky OLiHOBaHHA AKOCTI Ta epeKTUBHOCTI TpaHCAALIT), NapameTpu
CaMOoro Bezly4yoro (peanicTMYHiCTb, EMOLLiINHA BMPa3HICTb, IHTEPaKTMBHICTb, HAfABHICTb Ta BifCYTHICTb r'yMOpY TOLLO).
3anponoHoBaHa MeToAMKa A03BOJSIE KOMMAEKCHO OLIHUTK BCi Li NapameTpu, Cpusoyun NiABULLEHHIO AKOCTI Ta
edeKTMBHOCTI MpAMUX edipiB 3 BipTyasbHUMK Bey4MMU

KnrouoBi cnoBa: BipTyanbHWI aBaTap; XOCT; CTPIMIHT; CNPUIAHATTS; METPUKK

Society. Document. Communication, 2024, Vol. 9, No. 2


https://doi.org/10.1108/JSM-01-2020-0009
https://doi.org/10.3390/bs13030254
https://doi.org/10.1007/s10660-023-09783-5
https://orcid.org/0009-0009-3589-6330
https://orcid.org/0000-0002-6160-5949
https://orcid.org/0000-0002-2451-1724
https://orcid.org/0000-0002-3915-6411

