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Abstract

In recent years, the rapid growth of virtual space has made people devote
more of their time in virtual space, especially to social networks, which can
be attributed to the remarkable features of virtual space; including increasing
the speed of information exchange, easy and free access to information and
variety of knowledge topics. In this regard, the opinions recorded by users in
virtual networks have grown day by day and have become very important,
and extracting the opinions and feelings of users' opinions for more informed
decision-making is of great help to businesses, on the other hand, virtual
reality technology in the past few decades It has undergone technical
changes and improved immersion and the feeling of remote presence; This
technology is used in various fields such as education, tourism, health,
sports, entertainment, architecture and construction, etc. The increasing
progress of virtual reality technology has caused many businesses to operate
in this field, but due to changes Continuous market and the need for timely
information, companies should use differentiation and growth strategies, in
this regard, they need to ask users' opinions and in line with that, try to grow
and improve their business, considering that Users' comments are textual,
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and reading and summarizing them is time-consuming and difficult. Based
on this, the aim of the current research was to categorize comments related
to virtual reality technology using machine learning methods and a
dictionary-based approach. Therefore, about one million tweets in the field
of virtual reality technology were collected by the web crawler, and after
data preprocessing, 480,432 samples remained in the data, then Dirichlet's
hidden allocation topic modeling was implemented on the data. This
modeling separated different topics by examining the distribution of words
in tweets; The tweets whose distribution of words were similar were placed
into a topic and the number of topics with the highest coherence score was
selected, the number of topics 9 had higher coherence and the data were
grouped into 9 topics, so once again the Dirichlet hidden allocation modeling
was set to 9. The topic was done, with this the tweets were grouped into 9
different topics. To evaluate the model, considering that we had a probability
distribution, the confusion criterion was used, the value of which was -9.44,
and the coherence score was used for the degree of semantic similarity
between words and the distinction between subjects, and the result was 0.47.
The lower the confusion criterion and the higher the coherence score, the
more efficient the model is. With the help of keyword weights obtained by
Dirichlet hidden allocation modeling and examining at least 5 different
tweets from each topic, 9 topics related to virtual reality technology were
identified: "New Technology", "Creation and Make", "Technological
Business", "Education", "Virtual Games", "Progress", "Gadget",
"Metaverse", and "Indiegame", the topics were analyzed with the help of
several graphs. We found that the number of neutral comments on topics
such as "New Technology" and "Metaverse" is more than positive and
negative comments, which indicates the lack of sufficient information or the
lack of use of these technologies, and it is necessary for businesses in this
field, to try more in this regard, in the same way, if we observe the graph of
"Virtual Games" and "Technological Business", we can see that it changes
almost with the same ratio in different years, in the sense that this The two
graphs are related, in fact, businesses should keep in mind that the factors
affecting these two issues are the same, but users pay more attention to the
issue of "Virtual Games", as a result, if the creators of "Technological
Business™ Focus specifically on "Virtual Games", they will grow more due
to the more attention of users, also the creators of games should consider that
"Virtual Games" are a topic of more attention than "Indiegame”. Is. In the
subjects of "Education” and "Gadget", users lost their attention to these
subjects in the field of virtual reality over time, in fact they showed their
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attention to other subjects, so it is better for businesses that operate in this
field to take measures To advertise and attract users or change their user area
if there is no growth.

1. Introduction

Constant changes in the market and the need for timely information
force companies to use differentiation and growth strategies
appropriate to the needs of customers. (Sanchez, Folgado-Fernandez,
& Sanchez, 2022). Companies can check and analyze their customers'
opinions through microblogging sites (Facebook, Twitter, etc.) and
finally improve the desired products or services (Ahmad, Aftab,
Bashir, & Hameed, 2018). Today, users express their opinions and
feelings and review products in online social networks. Therefore,
user comments and the analysis of these comments have become a
valuable resource for businesses (Kim et al., 2015; Loureiro et al.,
2019).

Virtual reality and augmented reality have undergone technical
developments in the past few decades and have improved immersion
and the feeling of remote presence. Several examples of applications
of such techniques can be found in stores, the tourism industry, hotels,
restaurants, etc. (Loureiro, Guerreiro, & Ali, 2020). Due to the
constant changes in the market and the need for timely information,
companies should use differentiation and growth strategies, nowadays,
due to the rapid evolution of the Internet, instead of collecting their
opinions through time-consuming and expensive methods such as
questionnaires and interviews, etc., they express in the context of
social networks, which is very useful for businesses in their
development, and they can measure the feelings of customers towards
products and services, and understand the needs of users, and finally
make appropriate and appropriate decisions in the direction of adopt
growth, but in order to use the produced content correctly, text mining
and sentiment analysis techniques should be used, which has not been
researched in Iran so far. Analysis of users' opinions and feelings
about virtual reality technology can help businesses that operate in the
field of metaverse, virtual game production, virtual education, virtual
tourism, etc., to make better decisions and plans.
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2. Literature Review

Social media generates a large amount of real-time social signals that
can provide new insights into human behavior and emotions. People
around the world are constantly engaged with social media. (Al-
Samarraie, Sarsam, & Alzahrani, 2023).

On the other hand, the amount of data is increasing day by day.
Almost all institutions, organizations and business industries store
their data electronically. A huge amount of text is circulating on the
Internet in the form of digital libraries, repositories, and other textual
information such as blogs, social media networks, and emails
(Sagayam, Srinivasan, & Roshni, 2012).

Topic modeling is one of the most powerful techniques in text
mining for data mining, discovering hidden data and finding
relationships between data and textual documents (Jelodar et al.,
2017).

The technological advances of the last century have confronted
societies with new realities that have indisputably improved daily life,
making it more convenient and interesting. In recent decades,
technology using virtual reality and wearable devices have had a
significant impact in the fields of education, tourism, health, sports,
entertainment, architecture and construction, etc. (Kosti et al., 2023).

Virtual reality is a technology that allows a user to interact with a
computer-simulated environment, whether that environment is a
simulation of the real world or an imaginary one. With virtual reality,
we can experience the most frightening and overwhelming situations
with safe play and a learning perspective (Mandal, 2013). Most people
are curious about the possibilities and future of new technologies,
considering the various applications it is supposed to offer such as
virtual meetings, learning environments and many others, however,
there are also concerns about potential negative effects. because real
world signals can be transmitted in the virtual world. In this regard,
people express their feelings in different social networks
(Bhattacharyya et al., 2023).

3. Methodology

According to the main goal of the research, which is to classify
comments related to virtual reality technology using machine learning
methods and a dictionary-based approach, therefore, about one million
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tweets in the field of virtual reality technology were collected by the
web crawler and After data preprocessing, 480,432 samples remained
in the data, then Dirichlet hidden allocation thematic modeling was
implemented on the data. By examining the distribution of words in
tweets, this modeling tries to separate different topics by detecting the
distribution of words; The tweets whose distribution of words are
similar were put into a topic, and the number of topics with the highest
score was selected, the number of topics 9 has higher coherence, and
the data was grouped into 9 topics, so once again, Dirichlet hidden
allocation modeling was applied 9 topics were done, whereby the
tweets were grouped into 9 different topics. Considering that we have
a probability distribution, the confusion criterion was used to evaluate
the model. The lower the confusion criterion and the higher the
coherence score, the more efficient the model is. With the help of
keyword weights obtained by Dirichlet hidden allocation modeling
and examining at least 5 different tweets from each topic, 9 topics
related to virtual reality technology were identified: "New
Technologies”, "Creation and Make", "Technological Business",
"Education”, "Virtual Games", "Progress", "Gadget", "Metaverse" and
"Indiegame™ were named.

4. Discussion and Conclusion

In this research, by examining topics in different years, we observed
that the topic of "Progress” was the most popular topic among users
from 2017 to the end of 2021, in early 2022, this topic gave way to
"Metaverse", currently "Metaverse™ is one of the most popular topics
being discussed by users. Businesses in the field of virtual reality
should strive for the attractiveness of "Metaverse” and attract users.
Likewise, if we observe the "Virtual Games" and "Technological
Business" graphs, we can see that they change with almost the same
ratio in different years, meaning that these graphs are related to each
other, in fact, business and keep in mind that the factors affecting
these two issues are the same, but in the case of "Virtual Games" it has
more effects, and if "Technological Businesses" specifically focus on
virtual games, they will grow more due to the greater attention of
users. had Similarly, "Indiegame™ which have had a series of changes
but in recent years have had a declining trend and then no change,
now the creators of these games should check, and in general "Virtual
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Games" are a more interesting topic than "Indiegame". In the subjects
of "Education" and "Gadget" it has been decreasing since the
beginning of 2017, which shows that users lost their attention to these
subjects in the field of virtual reality over time, in fact to other topics
showed their attention, so it is better for businesses that are active in
this field to take measures to advertise and attract users, or change
their user field if there is no growth.

Keywords: Data Mining, Text Mining, Virtual Reality Technology,
Topic Modeling, Latent Dirichlet Allocation.
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1. Principal Component Analysis (PCA)
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t)= A * p(w | )+ (1 - A) * p(w | typ(w); see Sievert & Shirley (2014)
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Overall term frequency

I Estimated term frequency within the selected topic
1. saliency(term w) = frequency(w) ™ [sum_t p(t | w) ~ log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic ty=A " p(w | t) + (1 - A) * p{w | t)/p(w); see Sievert & Shirley (2014)
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Topic 5.0: Virtual reality may help improve the quality of life for people

with dementia
topic 5.0: #VR can improve quality of life for people with dementia
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Cwerall term frequency

I cstimated term frequency within the selected topic
1. saliency{term w) = frequency(w) ~ [sum_t p(t | w) = log{p(t | w)/p(t})] for topics t; see Chuang et. al (2012)

2. relevance(term w | topic th = A ™ p(w | ) + (1 - A) ™ p{w | t/p(w); See Sievert & Shirley (2014)

1. Accelerated Mobile Pages (AMP)



Y| 01 5 a8 i jlme Capably 655U b oy o Ol 5 skiviie

COlg) (bl (S 90 el e SladS ('75 o LY psbs 51 b pen
g o5 ol 3 eslial SladS™ 3l o e 5 () 3ab 58 (O3 Uy € g8l 90 eyl

RSSO

T
Topic 0.0: Disney files patent for 3D hologram immersive ride experience
#VR #VirtualReality
Topic 0.0 Creators can Touch Their CAD Designs With exiii Inc’s EXOS
Haptic System

Lty 55 end Ulg s S5 @ ey s SIS ol S
035 s36b 5 S sl Sl L Saa o ST U padse () 3 e aes
S SIS PL 1o (553l 1) §sdpm il 5 0 4

gzt oIS D e 3L DS 4 a4 55 L b0’ g":fgs“')f. Y Cj.;i}ejf\
(35 920 (S 51 (S5lmn Lol y ) ai(5lmn Lol y (Slacs5l i3 iy o
s f g0 90 | HSS y SLlS e 8

WS e

Topic 4.0: Great to see youtubers enjoy your new VIVE Game by MalboMX
Topic 4.0: Operation Warcade VR Review — Nostalgic Gaming at its Best

tn O 5 op oddduains SBES S sy 5 odal Cawsdy SIS @ ar g L &S
§ 30 3n 2 01§ 0 5 A3l 0 (SSlmee 5 o Slacs il Seslys fabpe pl S 3 S
B S ng‘f(di (il sl syl
a3 o o BB e oS 0 st DS S s 1 F g sdse S
(O 5 g S e Slama s a ol d el ESMeo ) (S g5 i cilio

.J)\Jjﬁ}aj:'c}

1. Non-Fungible Token (NFT)
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Topic 7.0: The world’s first metaverse ATM was just launched
Topic 7.0: The metaverse &amp; web 3.0 revolution is the future of
blockchain or cryptocurrency.
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Topic 2.0: Round Sunglasses #AR Snapchat lens is now available on
Catchar
Topic 2.0: Crane Craze #AR App by @magicleap is now available on
Catchar
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Topic 8.0: And so it begins...who’s ready for #UniteBerlin?!
Topic 8.0: Helicopter VR | Get it now.

1. Extended Reality
2. Mixed Reality
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Topic 3.0: Virtual reality #eBook Will Make You The Authority
Topic 3.0: Designing for virtual reality and the impact on education
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Topic 1.0: doing what we do best! Today we are filming a #virtualreality aka

#360degree tour.

Topic 1.0 getting ready to burn a COVID at 20:20 o'clock (8:20 pm SLT
PST) Come join us.
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Topic 6.0: APPLE Mac mini (2018) goes official with 8th-gen Intel Core
processor
Topic 6.0: Will this device be successful? Are we ready to adopt the
technology?
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1. Word Clouds
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