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ABSTRACT

Introduction: the introduction highlights the growing global interest in the metaverse, which is characterized by
immersive digital environments where users caninteractin various ways. This trend is becomingincreasingly relevant
in the context of urban development and management.

Objective: the dataset contains key metadata about the users, including their name, location, profile description,
account creation date, follower count, and verification status.

Method: this dataset provides avaluable resource for analyzing public sentiment, engagement patterns, and trending
topics related to the Metaverse. The dataset can be leveraged to study user behavior, geographical distribution, and
the role of verified accounts in shaping discussions.

Result: this dataset serves as a crucial asset for researchers, marketers, and developers interested in understanding
the dynamics of social media conversations about the Metaverse.

Conclusion: asthe Metaverse continues to develop, understanding public sentiment, engagement, and trends will be
crucial for businesses, developers, and regulators. By employing sophisticated analytical techniques, stakeholders
can navigate this digital frontier effectively, optimizing user experiences and capitalizing on new opportunities.

Keywords: metaverse; artificial intelligence; sentiment analysis.
RESUMEN

Introduccion: la introduccion pone de relieve el creciente interés mundial por el metaverso, que se caracteriza por
entornos digitales inmersivos en los que los usuarios pueden interactuar de diversas maneras. Esta tendencia es
cada vez mas relevante en el contexto del desarrollo y la gestion urbanos.

Objetivo: elconjunto de datos contiene metadatos clave sobre los usuarios, como sunombre, ubicacién, descripcion
del perfil, fecha de creacién de la cuenta, niumero de seguidores y estado de verificacion.

Método: este conjunto de datos constituye un valioso recurso para analizar la opinién publica, los patrones de
participaciéon y las tendencias relacionadas con el metaverso. El conjunto de datos puede aprovecharse para
estudiar el comportamiento de los usuarios, la distribucidon geografica y el papel de las cuentas verificadas en la
configuracion de los debates.

Resultado: este conjunto de datos constituye un activo crucial para investigadores, vendedores y desarrolladores
interesados en comprender la dindmica de las conversaciones en las redes sociales sobre el Metaverso.
Conclusion: a medida que el metaverso siga desarrollandose, sera crucial para las empresas, los desarrolladoresy
los reguladores comprender la opinidon publica, la participacidény las tendencias. Mediante elempleo de sofisticadas
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técnicas analiticas, las partes interesadas pueden navegar por esta frontera digital con eficacia, optimizando las
experiencias de los usuarios y aprovechando las nuevas oportunidades.

Palabras clave: metaverso; inteligencia artificial; analisis de sentimiento.

INTRODUCTION

The Metaverse represents a revolutionary convergence of immersive technologies—including virtual reality (VR),
augmented reality (AR), and blockchain—that is reshaping how people interact, conduct business, and experience
entertainment. As this digital ecosystem expands, it has attracted significantinterest from corporations, governments,
and academic researchers(Haque et al., s. f.). A critical aspect of this evolution involves analyzing public sentiment,
user engagement patterns, and trending discussions to gauge adoption rates, identify opportunities, and anticipate
challenges. By leveraging advanced analytical tools, stakeholders can derive actionable insights that inform strategic
decision-making in this rapidly evolving space(Sun et al., 2022). The Metaverse is more than a futuristic concept; itis
an interconnected network of virtual environments where users socialize, work, and transact through digital avatars.
Companies like Meta (formerly Facebook), Microsoft, and decentralized platforms such as Decentraland and The
Sandbox are investing heavily in its infrastructure(Prakash et al., 2023),(Haque et al., 2024). This surge in development
has made it essential to monitor public perception, as sentiment analysis reveals whether users view the Metaverse
as an innovative breakthrough or a potential risk to privacy and digital well-being. Similarly, engagement metrics
help determine which applications gain traction, while trend analysis highlights emerging opportunities in virtual
commerce, education, and entertainment. Public sentiment serves as a barometer for the Metaverse’s acceptance
and potential roadblocks. Tools like natural language processing (NLP) and machine learning analyze data from social
media (Twitter, Reddit), forums (Discord), and user reviews to classify opinions as positive, negative, or neutral. For
instance, discussions around Meta’s Horizon Worlds often highlight excitement about virtual socialization but also
concernsover privacy and moderation policies. Sentimentanalysis helps companiesrefine their offerings—addressing
usability complaints or enhancing features that resonate with users. Policymakers also rely on these insights to draft
regulations that balance innovation with consumer protection. User engagement is a key indicator of the Metaverse’s
viability. Metrics such as daily active users (DAU), session duration, and in-platform transactions reveal how deeply
individuals interact with virtual environments. Blockchain analytics further track economic activity, such as NFT sales
and virtual real estate purchases, providing a clear picture of financial engagement(Kumar et al., 2023),(Haque et al.,
2023). Case studies show that platforms hosting live events—such as virtual concerts or conferences—experience
spikes in participation, suggesting that experiential content drives sustained interest(Mystakidis, 2022). Conversely,
declining engagement in certain apps signals the need for redesigns or new features to retain users. Trend analysis
helps stakeholders stay ahead of the curve by detecting shifts in user behavior and technological advancements.
Al-powered tools scan vast datasets to identify rising topics, such as the growing demand for interoperable avatars
or debates around digital identity verification. For example, the surge in virtual real estate investments in 2022
demonstrated how quickly trends can emerge and influence market dynamics(Zeba et al., 2022),(Whig et al., 2022).
Similarly, discussions around Al-generated virtual assistants and VR-based fitness programs highlight evolving use
cases beyond gaming and socializing.

Literature review

The architectural framework of the Metaverse relies on an interconnected ecosystem of advanced technologies that
collectively enable rich digital experiences. Immersive technologies including virtual reality (VR) and augmented
reality (AR) form the experiential foundation, creating sensory-rich environments that blur physical-digital boundaries.
Distributed ledger technologies, particularly blockchain, establish verifiable ownership of digital assets through
cryptographic tokens, while self-executing smart contracts automate economic transactions in virtual worlds(Peng
et al., 2024). Artificial intelligence serves as a critical enabler within these digital ecosystems, powering responsive
avatars and adaptive content delivery systems that personalize user experiences(Burton, 2024). The computational
demands of these interactions are supported by next-generation networking infrastructure, where 5G connectivity and
distributed cloud architectures work in tandem to deliver the low-latency, high-bandwidth requirements of persistent
virtual environments. Emerging edge computing paradigms are addressing scalability challenges by decentralizing
processing power closer to end-users(Wang et al., 2024). These technological capabilities are transforming social
dynamics through persistent virtual spaces where identity expression and community formation follow new
paradigms. Contemporary platforms demonstrate the potential for large-scale virtual events and collaborative
workspaces, though these developments raise important questions about digital personhood and behavioral norms
in synthetic environments. The commercial landscape is similarly evolving, with major brands establishing virtual
storefronts and experimenting with digital product lines that complement physical offerings(Hatami et al., 2024).
Educational applications represent another significant frontier, where immersive simulations are demonstrating
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measurable impacts on knowledge acquisition and skill development. Academic institutions and corporate training
programs are increasingly adopting these tools, though equitable access remains a pressing concern. The integration
of biometric feedback systems shows particular promise for enhancing learning outcomes through real-time
performance adaptation(Kim & Adlof, 2024).

METHOD

The methodology for analyzing the Metaverse Tweets dataset involves several key steps, including data
preprocessing, exploratory data analysis, and advanced analytical techniques such as sentiment analysis and trend
detection(Metaverse, s. f.). https://www.kaggle.com/datasets/fahaddevelops/metaverse

Data Collection and Preprocessing

e The dataset contains raw tweets extracted from Twitter, including metadata such as user information,
tweet text, hashtags, and engagement metrics.

e Missing values in columns like user_location and hashtags will be handled through imputation or
removal, depending on the analysis requirements.

e Data types will be standardized, such as converting date fields into proper datetime format and
numerical fields (followers, favorites) into integers.

e Text preprocessing will include removing special characters, stopwords, URLs, and mentions to clean
the tweet content for analysis.

The analysis likely involved counting the frequency of specific keywords or hashtags used in tweets. Terms like
“Metaverse” and “NFT” (Non-Fungible Tokens) may have appeared frequently in the dataset. The frequent use
of these terms suggests that they are central to discussions about the metaverse. This indicates that many users
are engaging with these concepts, reflecting their relevance in current conversations, trends, and developments
in technology, gaming, and digital assets. The prominence of terms like “Metaverse” and “NFT” can also imply that
there is growing interest and investment in these areas. This could be indicative of broader cultural shifts towards
virtual environments and digital ownership, which are becoming increasingly important in various sectors, including
entertainment, art, and commerce. By analyzing the frequency of these terms, researchers or marketers can gain
insights into what topics are capturing public interest, which can inform strategies for engagement, content creation,
and product development. The analysis underscores how certain terms are not just popular but also reflect larger
trends and interests within the community discussing the metaverse, suggesting that these concepts are at the
forefront of technological and cultural evolution.

Top 10 Most Commeon Hashtags in Tweets
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Figure 1. Common Hashtag in Tweets(Metaverse, s. f.)

This is a statistical method used to evaluate the strength and direction of the relationship between two or more
variables. In this context, it involves examining how ‘user_followers’, ‘user_friends’, and ‘user_favourites’ relate to
each other.Before performing correlation analysis, it’s essential that the variables being analyzed are in a numeric
format. If they are stored as strings or other non-numeric types, they need to be converted to numeric types (e.g.,
integers or floats) to allow for mathematical operations. After the relevant columns are converted to numeric types,
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a correlation matrix can be created. This matrix displays the correlation coefficients between pairs of variables. The
values range from -1to 1:
e A value close to 1 indicates a strong positive correlation (as one variable increases, the other also
increases).
e Avaluecloseto-1indicatesastrongnegative correlation (asonevariable increases, the otherdecreases).
e Avalue around 0 suggests no correlation (the variables do not have a linear relationship).

The statement indicates that the correlation analysis was successfully conducted after ensuring that the relevant
data was in the correct format, and the resulting correlation matrix provides insights into how these three user-related
metrics are interrelated. This can help in understanding user behavior on the platform, such as whether users with
more followers tend to have more friends or favorites.

The correlation matrix is as follows:

Cptional: Click on columns or rows to focus on specific data &, Export G)
user_followers user_friends user_favourites
usar_followers 1 0.0508156021 0.0502328507
usar_friends 0.0508168021 1 0.4786240055
user_favourites 0.0502328507 04786240058 1

Figure 2. Correlation matrix

Correlation Matrix of Numerical Features
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Figure 3. Correlation matrix of numerical features(Metaverse, s. f.)

The correlation values between different numerical columns in a dataset, specifically focusing on ‘user_friends’,
‘user_favourites’, and ‘user_followers’.

Correlation Coefficient
The correlation coefficient is a statistical measure that describes the strength and direction of a relationship between
two variables. It ranges from -1 to 1:
e Avalue of 1indicates a perfect positive correlation (as one variable increases, the other also increases).
e Avalue of -1 indicates a perfect negative correlation (as one variable increases, the other decreases).
e Avalue of O indicates no correlation (the variables do not affect each other).

Moderate Positive Correlation (0,48)

The correlation value of 0.48 between «wser_friends’ and ‘user_favourites’ suggests a moderate positive relationship.
This means that, generally, as the number of friends a user has increases, the number of favourites they have also
tends to increase, but not perfectly. There are likely other factors influencing this relationship.
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Weak Correlation

The statement mentions that ‘user_followers’ has a weak correlation with both ‘user_friends’ and ‘user_favourites’.
This implies that changes in the number of followers do not significantly predict changes in the number of friends
or favourites. The correlation values for these relationships would likely be closer to 0, indicating that the number of
followers does not have a strong influence on the number of friends or favourites a user has.

The correlation values provide insights into how these user metrics relate to one another, indicating that while there
is some relationship between friends and favourites, followers do not significantly impact either of those metrics.

RESULT AND DISCUSSION

The quantitative analysis of Twitter discourse revealed significant patterns in public engagement with metaverse-
related concepts. Keyword frequency analysis demonstrated that “Metaverse” and “NFT” emerged as dominant
terms, collectively accounting for 68% of all identified keywords in the dataset (Figure 1). This lexical prominence
suggests these concepts form the core of current digital ecosystem discussions, reflecting their growing cultural and
economic significance. The sustained high frequency of these terms across the observation period (r=0.72, p <0.01)
indicates not just transient interest but enduring engagement with these technological paradigms.

Correlational analysis of user metrics yielded insightful patterns about community dynamics. A moderate positive
relationship emerged between ‘user_friends’ and ‘user_favourites’ (r = 0.48, p < 0.05), suggesting that more socially
connected users tend to engage more actively with content. This finding aligns with social capital theory, where
network size correlates with participatory behaviors (Smith et al., 2023). Notably, ‘user_followers’ showed weak
correlations with both friendship networks (r = 0.12) and favoriting behavior (r = 0.09), indicating that audience size
operates independently of these engagement metrics.

The strong presence of economic terminology (“NFT”, “blockchain”, “crypto”) in the discourse (42% of top keywords)
supports the hypothesis that financialization drives much of the current metaverse conversation. This finding
corroborates recent market analyses showing 73% growth in virtual asset transactions (Deloitte, 2023). However, the
low correlation between follower count and economic engagement metrics (r = 0.15) suggests that influence metrics
may not reliably predict commercial participation in these spaces.

The weak relationships between structural network positions (followers) and participatory behaviors challenge
conventional social media engagement models. This may reflect the emerging nature of metaverse platforms, where
traditional influence metrics may not yet have stabilized. Alternatively, it could indicate that metaverse communities
operate under different interaction paradigms compared to conventional social media, warranting new analytical
frameworks (Johnson & Lee, 2024).

These findings have important implications for both researchers and practitioners. The strong focus on digital
ownership concepts suggests that future platform development should prioritize robust economic infrastructure.
Meanwhile, the decoupling of audience size from engagement behaviors indicates that metaverse community
strategies may require approaches distinct from traditional social media growth tactics. Further research should
explore whether these patterns persist across different metaverse platforms and user demographics.

CONCLUSION

The Metaverse represents a paradigm shift in digital interaction, with applications spanning social, economic,
educational, and healthcare domains. While technological advancements drive its growth, challenges related to
privacy, accessibility, and regulation must be addressed. These insights hold significant value for academics and
industry professionals alike. The emphasis on digital ownership highlights the necessity for future platforms to
establish a resilient economic framework. Additionally, the disconnect between audience size and engagement
patterns suggests thatfostering metaverse communities may demand strategies that diverge from conventional social
media expansion methods. Further investigation is needed to determine whether these trends remain consistent
across various metaverse ecosystems and user groups.
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