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ABSTRACT

With the rapid development of social media, the data generated by social platforms provides
unprecedented perspectives and opportunities for economic research. As a big data source, social
media provides rich basic data support for economic theory innovation due to its unique dynamic,
unstructured characteristics and large-scale user participation. The core goal of this paper is to
promote the innovation of economic theoretical frameworks by introducing machine learning
techniques and interdisciplinary research methods. Firstly, through the acquisition and analysis of
large-scale social media data, this study reveals the relationship between user behavior patterns
and economic dynamics. Secondly, natural language processing, deep learning and graph neural
networks are used to explore new applications in market forecasting, consumer behavior modeling
and group decision analysis. This paper also focuses on how social media data can provide
intelligent support for policy formulation and business practice, and promote policy optimization and
business model innovation. Through this research, this paper aims to provide a new perspective for
economic research, promote the progress of theories and the effective implementation of policies,
and facilitate data-driven decision-making in business practice.
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1. INTRODUCTION

The rapid growth of social media has enabled users around the world to rapidly generate and
disseminate massive amounts of dynamic data that not only reflect the immediate changes in social
interactions, but also provide an unprecedented wealth of resources for economic research.
Traditional economic theories rely heavily on hypothesis-based models and historical data, while
social media data, as a new source of big data, can reveal more complex and dynamic characteristics
of economic behavior. Phenomena such as user behavior, information flow, emotional response, and
social interaction on social media platforms provide a new perspective on economic research and
provide new momentum for model construction and theoretical innovation. Therefore, exploring how
to integrate social media data into economic research has become an important opportunity to
promote the innovation of economic theory.

However, traditional economic models, especially static ones, are inadequate in the face of a rapidly
changing and unpredictable economic environment. Traditional theoretical frameworks often rely on
deterministic assumptions and simplified assumptions, which make them have significant limitations
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in dealing with dynamic data environments. The large-scale, real-time, and multi-dimensional data
brought about by social media is often presented in the form of unstructured text, images, audio, etc.,
which requires a corresponding transformation of economic research methods. In this context, the
application of complex network analysis, sentiment analysis, time series prediction and other methods
has become the key to breaking through the limitations of traditional theoretical frameworks.
However, this also means that economic research needs to face the challenge of how to process and
understand the large and diverse data, and how to translate this data into actionable economic theories.

In order to accommodate this transformation, the introduction of interdisciplinary perspectives and
approaches is particularly important. With the continuous integration of computer science, data
science and social science, the research methods of economics are increasingly data-driven. The
introduction of technologies such as machine learning and artificial intelligence has enabled
economics to better adapt to the data revolution brought about by social media. The analysis of social
media content through natural language processing technology, the use of deep learning models to
predict market dynamics, and the application of graph neural networks to analyze the structure of
social networks not only broadens the research toolbox of economics, but also provides new
possibilities for the innovation of economic theories. Therefore, exploring how to combine machine
learning with economics, and how to expand and deepen economic theories in a data-driven way, has
become an urgent problem to be solved in the current field of economics research.

This dissertation aims to explore how social media data drives interdisciplinary innovation in
economic theory. Through the acquisition and analysis of social media data, this paper will construct
a data-driven economic research framework, and try to innovate the existing economic theory system
with the help of machine learning and interdisciplinary methods. The research will focus on the
acquisition of social media data, user behavior modeling, and economic dynamic forecasting,
focusing on how social media data can change the way of thinking and methodology of traditional
economic research, and how to provide new insights for market forecasting, consumer behavior
analysis, and policy formulation. This study aims not only to provide a new theoretical perspective
for the academic community, but also to provide practical data support and decision-making basis for
policymakers and business practitioners. Through this study, it is expected to promote the
development of economic theories and provide theoretical and methodological references and
enlightenment for interdisciplinary research in related fields [1].

2. SOCIAL MEDIA DATA AND MACHINE LEARNING TECHNIQUES

As an important platform for information dissemination, social media generates data covering a wide
range of user behaviors and social dynamics, and the acquisition and processing of these data
constitute a key step in studying the impact of social media on economics. First of all, the collection
of social media data is usually carried out through open API interfaces, web crawlers, etc. Through
the API interface, researchers can efficiently access public data on the platform, covering user posting,
commenting, liking, sharing and other interactive behaviors. Web crawlers are used to crawl web
content on a large scale and extract multimodal data such as text and images, which provides a rich
source of information for economic research. In addition, data authorization and privacy protection
mechanisms need to be considered when collecting data to ensure the legitimacy and compliance of
data. The acquired data often contains a lot of noise and irregularities, so data preprocessing is
particularly important. In this process, technologies such as text cleaning, feature extraction, and
multimodal data fusion are widely used. Text cleansing includes steps such as removing stop words,
correcting spelling mistakes, and standardizing language to ensure data quality. Feature extraction is
to convert text, images and other information into structured features that can be analyzed, laying the
foundation for subsequent analysis. The multimodal data fusion technology combines different types
of data, such as the combination of text and images, to improve the expression ability of data and
provide more comprehensive input for the model [2].
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The introduction of machine learning technology has provided a powerful tool for social media data
analysis and has driven a revolution in the research methods of economics. In terms of sentiment
analysis, natural language processing (NLP) technology is widely used, especially when analyzing
text data such as user reviews, tweets, and articles, sentiment analysis can help identify users'
emotional reactions to products, services, or social events, thereby revealing the correlation between
consumer sentiment and market trends. This technology is of great value in market research,
providing companies with real-time feedback on consumer attitudes, brand image, etc., to further
facilitate the optimization of marketing strategies. At the same time, the application of graph neural
network (GNN) in social network analysis also brings a new perspective to economic research. A
social media platform is essentially a complex network, and the interaction and communication
between users forms a vast social network. GNN can effectively capture the structural information in
social networks, so as to reveal the relationship between users and the spread of influence, and provide
a more accurate model for understanding social behavior and economic phenomena. In addition, the
application of deep learning in market forecasting and consumer behavior modeling has also greatly
promoted the innovation of economic models. By building complex neural network models,
researchers are able to identify and predict underlying patterns in user behavior, providing companies
and policymakers with more accurate predictions of market trends.

Based on the application of machine learning technology, data-driven economic models are gradually
innovating and optimized. When it comes to predicting consumer behavior, traditional economic
models often rely on simple assumptions and fail to respond to rapidly changing market demands.
Through the analysis of large amounts of social media data, the data-driven approach can build a
more accurate consumer behavior model and identify the preferences and needs of different groups,
so as to provide a basis for personalized marketing and product design. In addition, the rise of
personalized recommendation systems has further promoted the innovation of data-based economic
models. By analyzing the user's historical behavior data, the recommendation algorithm can
recommend products or services that match the user's interests and needs, which not only improves
the consumer buying experience, but also promotes the efficiency of the market. Finally, time-series
forecasting models for market volatility have also been significantly improved in a data-driven
context. Through deep learning and other technologies, researchers can capture complex rules in time
series data such as market prices and trading volumes, and provide more scientific support for market
risk prediction and investment decision-making.

In conclusion, the acquisition and processing of social media data, as well as the application of
machine learning techniques, are driving a major transformation in the research methods of
economics. These technologies not only provide new data support for traditional economic models,
but also provide a broad space for theoretical innovation and practical application. In the following
sections, we will further explore how these technologies can be used to deeply analyze user behavior
and economic phenomena in social media, and explore their far-reaching impact on policymaking
and business practices [3].

3. ANALYSIS OF USER BEHAVIOR AND ECONOMIC PHENOMENA

The popularity of social media and the diversification of user engagement behaviors have brought
new perspectives to the study of economic phenomena. User behavior in social networks not only
reflects individual consumption preferences, emotional attitudes, and social interactions, but also
reflects broader economic trends and social changes. In this context, studying the influence of social
networks on user behavior has become an important way to understand contemporary economic
dynamics. The essence of social networking is a decentralized, interactive communication platform,
and the interaction mode and information flow path between users largely determine the direction of
the market and the evolution of economic phenomena. By tracing the diffusion path of information
in social networks, it is possible to reveal the decision-making patterns of consumers in the face of
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products and services. These decisions are not only based on rational analysis, but are also influenced
by social influences, emotional attitudes, and the online environment. For example, when a product
receives positive reviews from a large number of users in a social network, the purchase decisions of
other users are often influenced by this collective behavior, resulting in the so-called "social
influence™" effect. This relationship between information diffusion and user behavior enables
economic research to achieve more accurate prediction of consumer decision-making behavior
through social media data, thereby improving the understanding of marketing and consumption
patterns.

In social networks, the group characteristics of user behavior further affect the socio-economic
dynamics. Group behavior research reveals how social media platforms drive market volatility
through the formation and dissemination of public opinion. The formation of social public opinion
not only depends on the exchange of information between individual users, but also closely related
to specific social and cultural backgrounds. When a particular topic, event, or product triggers
widespread discussion, this fluctuation in collective sentiment can often have a direct impact on the
market. For example, a sharp rise in the attention of certain commaodities on social platforms may
cause supply chain fluctuations and even affect the trend of capital markets. As a high-speed channel
for information dissemination, social networks make the role of group decision-making in the virtual
economy more and more prominent. There is a significant difference between consumers' decision-
making patterns in groups and individual decision-making models, and group decision-making is
more likely to be affected by factors such as herd effect and public opinion pressure. This change in
collective behavior not only reflects the aggregation of individual behaviors, but also shapes the
diversity and complexity of economic phenomena, so the in-depth analysis of group behavior in social
networks is essential for economic research.

User-generated content (UGC) is a core component of social media platforms, and its economic
significance is gaining traction. By posting personal reviews and sharing experiences and opinions
on social platforms, consumers not only provide decision-making support to other consumers, but
also provide important feedback on products and brands. This interaction has a profound impact on
market behavior. Through the analysis of user-generated content, economic research can reveal the
close link between consumer evaluation and product optimization. When the user's evaluation of the
product changes, the company usually adjusts or optimizes the product based on this feedback to
better meet the market demand. In addition, the value of user-generated content to brand
communication and marketing decisions cannot be ignored. In the environment of social media, the
shaping and dissemination of brand image no longer only relies on traditional advertising or
marketing strategies, but is more done through user participation and content creation. User-generated
content serves as a bridge between brands and consumers, which can greatly improve the visibility
and credibility of brands, which in turn affects consumers' purchasing decisions and the competitive
landscape of the market.

User behavior and content generation in social networks are not only a new field of economic research,
but also an important force to promote the innovation of traditional economic theories. Through in-
depth analysis of these behavioral patterns and phenomena, researchers can reveal more laws that are
inconsistent with traditional economic models, and promote the development of economic theories in
a more dynamic, interactive and realistic direction. Social media, as an information explosion and
interactive environment, provides a wealth of data on consumer behavior, social trends, and market
fluctuations. These data not only provide a new basis for theoretical innovation in economics, but
also provide important support for market forecasting, consumer behavior modeling and policy
formulation in practical applications. Therefore, the influence of social networks on user behavior
and economic phenomena has become an integral part of modern economic research.
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4. DATA APPLICATION IN POLICY AND BUSINESS PRACTICE

The widespread use of social media data not only provides rich material for academic research, but
also shows great potential in policy formulation and business practice. Through data-driven analytics,
governments can more accurately assess public opinion, public needs, and the efficiency of public
services to optimize the policy decision-making process. Dynamic public opinion analysis on social
media platforms provides real-time feedback to government agencies, helping them understand public
attitudes and reactions to policies in a timely manner. This kind of public opinion analysis not only
helps the government to make faster adjustments in the implementation of policies, but also improves
the transparency and public participation of public policies. Specifically, user reviews, discussion
hotspots, and sentiment analysis provided by social media can be a source of policy feedback, helping
governments understand society's acceptance and opinions on certain economic policies or social
changes. For example, when the government conducts tax reform or labor law changes, it can use
data analysis from social media platforms to assess public support and opposition, and make scientific
and rational adjustments based on this data. Therefore, social media data is not only an important tool
for monitoring public opinion, but also an important means to improve the efficiency and accuracy
of public decision-making.

In business practice, machine learning has become a core driver for improving market forecasting,
dynamic pricing, and precision marketing. By analyzing large amounts of social media data,
companies are able to capture potential changes in consumer demand and adjust product pricing and
marketing strategies. Machine learning models, especially deep learning and natural language
processing, can extract emotional tendencies, consumer preferences, and market trends from massive
amounts of text data to help companies develop more targeted marketing strategies. For example, by
analyzing user reviews on social media, businesses can quickly identify the strengths and weaknesses
of a product and make adjustments in the first place. This kind of data-based market forecasting not
only improves the accuracy of business decisions, but also enables companies to occupy an
advantageous position in the fierce market competition.

Precision marketing is an important strategy in modern business competition, and social media data
provides a unique advantage for the implementation of this strategy. By analyzing user behavior
trajectories, interaction records, and social networks, companies can accurately classify consumers
and provide them with personalized recommendations and advertising services. Through machine
learning models, businesses can predict future purchase decisions based on users' interests, purchase
history, and social behavior, so as to achieve personalized advertising. This kind of precision
marketing can not only effectively improve the conversion rate of advertising, but also enhance the
interaction and loyalty between brands and consumers. The exchange of data and the flow of
information on social media provides unprecedented insights into business practices, enabling
companies to better understand consumer psychology and optimize product promotion and market
positioning.

In addition, the role of social media in driving emerging economic models cannot be ignored. In the
rise of crowdfunding and the sharing economy, social media has played a key role as an important
communication platform. The success of crowdfunding projects often relies on widespread social
media and user engagement. In this new business model, social media platforms not only provide a
space for creators and investors to interact and communicate, but also provide social verification and
word-of-mouth support for the success of crowdfunding projects. Through social media, investors are
able to keep abreast of the progress of the project and interact with other investors, and this
transparency greatly increases the success rate of crowdfunding. At the same time, the rise of the
sharing economy model, especially in the field of short-term rental and shared mobility, is also
inseparable from the help of social media platforms [4]. Social media provides users with convenient
communication channels and social verification mechanisms, thus promoting the rapid development
of the sharing economy.
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As an emerging economic form, the economic effect and risk assessment of cryptocurrencies are also
deeply affected by social media. Social media has a significant impact on cryptocurrency price
volatility, investment sentiment, and market perception. Especially through discussions on social
platforms such as Twitter and Reddit, investor sentiment can quickly spread through the market,
which in turn can lead to wild fluctuations in cryptocurrency prices. The information dissemination
effect on social media not only influences cryptocurrency investment decisions, but also has an
important impact on its long-term market development and regulatory policies. Therefore, the role of
social media in the cryptocurrency market is not only a tool for information dissemination, but also
an important factor in price volatility and risk management in the crypto asset market. Social media
platforms provide a dynamic source of information for participants in the cryptocurrency market, so
that the economic effects and risk assessment of cryptocurrencies no longer rely only on traditional
market analysis methods, but can be combined with real-time data from social media for more
granular monitoring and evaluation.

In general, the application of social media data in policy formulation and business practice not only
enriches the connotation of economic theory, but also provides new tools and perspectives for practice.
As a big data source, social media plays a pivotal role in policy optimization, business decision-
making, and the promotion of emerging economic models. With the continuous advancement of data
analysis technology, the value of social media data will be further highlighted, and it will have a
profound impact in more fields of economics in the future [5].

5. CONCLUSIONS AND PROSPECTS

This study fully demonstrates the great potential of the integration of data science and economics
through the innovation of social media data-driven interdisciplinary theories of economics. In this
paper, we deeply explore the value of social media as a new big data source in the field of economics
and its innovation to traditional economic theories. Firstly, by analyzing social media data acquisition
and processing techniques and the specific application of machine learning models in economics, this
study demonstrates the great advantages of data-driven methods in improving the accuracy of
economic research, predicting market fluctuations, and modeling complex economic phenomena.
Social media data not only provides a richer empirical basis for traditional economic models, but also
promotes interdisciplinary theory construction, thus opening up a new direction for the future
development of economics.

The widespread use of social media data has brought new perspectives to economics, especially in
policymaking and business practice, where data-driven analysis methods have shown to be efficient
and accurate. In the field of policy making, social media provides real-time public opinion feedback,
enabling the government to adjust policies in a more timely and scientific manner, and enhance the
transparency of public decision-making and the sense of public participation. In the business sector,
innovations in machine learning technology have enabled market forecasting, precision marketing,
and personalized recommendations, which have greatly improved the competitive advantage of
enterprises. These research results not only provide new ideas for theoretical research, but also
provide practical solutions for practical application.

However, although the application of social media data has brought unprecedented opportunities for
economic research, there are still some problems that need to be further explored and solved. First of
all, the complexity and heterogeneity of social media data make it challenging to apply in practice.
How to extract information with economic value from large and diverse data sets and how to
effectively process unstructured data are the key issues to be solved in current research. Second, as
machine learning technology continues to evolve, so does the complexity and computational demands
of models. How to reduce the computational cost and improve the interpretability of the model while
ensuring the accuracy of the model will be an important direction in future research.
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Going forward, social media data-driven economics research will continue to deepen and become
more diverse. With the continuous advancement of big data technology and artificial intelligence,
more multimodal data will play an important role in economic research. Future research could focus
on more complex socio-economic phenomena, such as abnormal fluctuations in financial markets,
micro-mechanisms of consumer behavior, and evaluation of the effects of macroeconomic policies.
These complex economic phenomena require more sophisticated modeling and analysis, especially
in multimodal data fusion, where researchers can build a more comprehensive framework of
economic theory by fusing text, image, video, and social behavior data.

In addition, interdisciplinary research methods will occupy a more important place in future economic
research. Economists will need to draw on theories and methods in computer science, sociology,
psychology, and other fields to more fully understand and analyze economic behavior and the
complex mechanisms behind it. With the wide application of artificial intelligence and big data
technology, the research paradigm of economics is undergoing a fundamental transformation, from
traditional static models to dynamic and complex system models, and future research will pay more
attention to the modeling and analysis of nonlinear, non-equilibrium and complex systems.

Finally, social media data-driven economics research not only has a profound impact on the academic
community, but also has important practical significance for policy making and business practice. At
the policy level, intelligent support based on social media data will facilitate the government to
formulate more precise policies and improve social welfare. In business practice, data-driven
marketing and forecasting will continue to drive business model innovation, helping enterprises
optimize resource allocation and enhance competitiveness. With the deepening of interdisciplinary
research, social media data will become an important force to promote the development of economic
theories and have a profound impact on the long-term development of economics.

In conclusion, this study explores the application of social media data in economics, reveals the great
potential of data-driven approaches and interdisciplinary perspectives, and demonstrates the profound
impact of social media data on economic theory innovation, policy practice, and business
development. In the future, with the continuous progress of data technology and the deepening of
interdisciplinary research, social media data will play a more critical role in the field of economics,
promote the deep integration of academic research and practical application, and contribute new
wisdom and impetus to the long-term development of economics.
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