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Abstract: This paper explores aspects such as data privacy, algorithmic bias, and the potential
risks of misinformation dissemination, highlighting the need for regulatory frameworks and
ethical guidelines to regulate their applications. By synthesizing recent academic research
and case studies, this paper comprehensively elaborates on the opportunities and challenges
brought about by big data and artificial intelligence in communication research. Finally, a
plan for future research is presented, emphasizing the need for interdisciplinary cooperation
among computer science, media research, and ethics to reasonably tap the full potential of
these technologies. It is suggested in the article that combining big data and artificial
intelligence has made it much easier to guess what people will buy, which has huge
implications for communication research and strategy development. However, ethical
challenges like data privacy, algorithmic bias, and model transparency must be addressed to
ensure sustainable and responsible application of these technologies. The research results
highlight the significance of adopting a balanced approach, that is, maximizing innovation
while adhering to ethical principles, ensuring that the integration of artificial intelligence and
big data can actively promote the development of communication practices and social well -
being.
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1. Introduction

In the field of communication studies, the use of big data and artificial intelligence (Al), especially
through natural language processing (NLP) models, to predict consumer purchase propensity has
demonstrated significant technological advantages and application potential [1]. By analyzing large -
scale consumer - generated data such as product reviews, social media posts, and behavior patterns,
natural language processing can accurately extract sentiment tendencies, topics, and trends, which
helps to effectively predict consumer purchasing behavior [2]. This paper systematically explores the
innovative applications of natural language processing in consumer behavior analysis and
communication strategy optimization, as well as its disruptive impact on traditional research
paradigms. Research shows that natural language processing models perform well in sentiment
analysis, topic modeling, and predictive modeling [3]. Sentiment analysis can capture consumers'
attitudes towards brands or products in real - time, topic modeling can reveal the key factors driving
purchasing behavior, and NLP - based predictive models can achieve precise personalization of
marketing strategies [4]. In addition, natural language processing integrates and analyzes
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multi-channel unstructured data, comprehensively understanding consumer behavior and
decision-making processes from different perspectives. However, the research also identifies some
key challenges, such as data privacy protection, algorithmic bias, and model interpretability, which
are still crucial for the rational application of the technology. Emphasizing ethical and transparent
practices is essential to ensure the proper use of these tools. In summary, the combination of natural
language processing models with big data and artificial intelligence provides powerful tools for
communication research, enabling not only the prediction of consumer purchase propensity but also
the enhancement of the personalization and accuracy of communication strategies, thus effectively
bridging the gap between brands and consumers [5]. This paper focuses on three main areas of
influence: audience engagement, media production, and ethical considerations. The integration of big
data and artificial intelligence (AI) has profoundly reshaped communication research, providing new
opportunities for analyzing consumer behavior and predicting purchase propensity [6]. In the digital
age, massive amounts of consumer - generated data from platforms such as social media, online
reviews, and e - commerce interactions have become key resources for understanding and influencing
consumer decision — making [7]. Through advanced analytical techniques, these technologies enable
researchers and practitioners to uncover patterns, predict behavior, and design strategies that meet
consumer expectations. This paper explores how big data and artificial intelligence can help predict
consumer purchase propensity, and deeply analyzes their transformative impact on traditional
communication and marketing methods [8]. By analyzing consumer preferences and behavior, these
technologies enable organizations to develop more targeted, personalized, and effective
communication strategies. In addition, the real - time processing of large - scale data helps to
dynamically understand market trends and consumer needs, providing a competitive advantage in a
rapidly changing environment. Although the benefits of these advancements are obvious, the
increasing reliance on data - driven tools also brings challenges, including ethical issues surrounding
data privacy and potential biases in predictive models. Addressing these issues is crucial to ensure the
rational and transparent use of the technology [9].

This study examines the role of big data and artificial intelligence in predicting consumer purchase
propensity, explores their advantages, limitations, and the broader impact on the evolution of
communication strategies in the modern market. This study is significant as it demonstrates how big
data and artificial intelligence can enhance communication strategies by accurately predicting
consumer behaviors. It highlights the practical value of natural language processing in optimizing
audience engagement and personalizing media content. Moreover, it provides a foundation for future
research on the ethical and innovative use of Al in communication practices.

2. Phenomenon Analysis of Artificial Intelligence in Communication Research

With the popularization of the Internet, consumers leave a vast amount of data online, covering
various aspects such as browsing records, search behavior, purchase history, and social interactions.
At the same time, the rapid development of artificial intelligence technology has made it possible to
process and analyze this massive amount of data. By using artificial intelligence technologies such as
machine learning algorithms and deep - learning models, enterprises and researchers can extract
valuable information from big data and then predict consumers' purchase propensity. For example,
e-commerce platforms can accurately recommend products that consumers may be interested in by
analyzing their browsing and purchase records. Social media platforms use users' social interaction
data to predict users' reactions to different advertising contents, thereby achieving more accurate
advertising placement. These are the practical applications of using big data and artificial intelligence
to predict consumer purchase propensity in communication research. Big data and artificial
intelligence profoundly alter the current market environment for a variety of reasons. Firstly, with the
intensification of market competition, in a fierce market environment, enterprises need to understand

98



Proceedings of the 3rd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/176/2025.22139

consumers' needs more accurately to improve the efficiency and effectiveness of marketing.
Enterprises can optimize products and services during this process and enhance their market
competitiveness. Secondly, there has been a shift in consumer behavior. The consumer purchase
decision-making process is becoming more and more complex and is affected by various factors.
Traditional market research methods are difficult to comprehensively and accurately capture changes
in consumers' behavior and psychology. Thirdly, technological advancements have been made. The
development of big data storage and processing technology enables enterprises to store and manage
massive amounts of data. At the same time, the continuous optimization of artificial intelligence
algorithms has improved the accuracy and efficiency of data mining and analysis. Big data comes
from a wide range of sources, and there are situations such as data missing, errors, duplicates, noise,
and outliers, which will affect the accuracy of prediction. Collecting and using a large amount of
consumer data involves privacy issues. Improper acquisition or use of the data can potentially lead to
consumer information leakage and trigger issues like fraud. Artificial intelligence algorithms may
learn biases and discrimination in the data, resulting in unfair prediction results for different genders,
races, ages, and other groups, causing algorithmic discrimination. Some artificial intelligence
algorithms, such as deep-learning models, are black - box models, and their decision-making
processes are difficult to explain, affecting the trust of enterprises and consumers in the prediction
results and causing algorithmic discrimination. Using big data and artificial intelligence for
prediction requires advanced technical infrastructure and professional technical talents. For some
small enterprises or institutions with limited resources, they may face shortages of technology and
talents, restricting the application and development of related technologies [10].

3.  Future Development of Artificial Intelligence in Predicting Consumer Purchase
Propensity

In the era of rapid development of information technology, big data and artificial intelligence play an
increasingly important role in predicting consumer purchase propensity in communication research.
They not only reshape the marketing models of enterprises but also change the pattern of the entire
business ecosystem. Looking to the future, this field will continue to develop in depth in multiple
dimensions such as technological innovation, expansion of application scenarios, industry integration,
and social impact, bringing more positive changes to the economy and society.

3.1. Technological Innovation Drives a Leap in Prediction Ability

With the continuous progress of science and technology, big data and artificial intelligence
technologies are expected to achieve new breakthroughs, further improving the accuracy and
efficiency of predicting consumer purchase propensity [11]. In the field of data processing,
distributed computing and edge computing technologies are maturing. Enterprises will be able to
process massive amounts of consumer data in real-time, achieving instant analysis and feedback on
consumer behavior. For example, in a retail scenario, with edge-computing devices, stores can collect
real - time data on customers' browsing, staying, and trying-on behaviors in the store and quickly
analyze customers' purchase propensity, providing immediate sales suggestions for sales staff.
Artificial intelligence algorithms will also continue to evolve, becoming more intelligent and
adaptable. Deep-learning models will have stronger feature extraction and pattern - recognition
capabilities, able to mine valuable information from more complex and ambiguous data. At the same
time, the application of reinforcement learning algorithms enables the prediction system to
continuously adjust its prediction strategy according to actual sales results, achieving self -
optimization. In addition, the development of quantum computing may bring revolutionary changes

99



Proceedings of the 3rd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/176/2025.22139

to big data processing and artificial intelligence algorithms, greatly shortening the computing time
and improving the speed and accuracy of prediction.

3.2. Continuous Expansion of Application Scenarios

In the future, the application scenarios of using big data and artificial intelligence to predict consumer
purchase propensity will be more extensive. In addition to traditional fields such as e - commerce and
retail, it will penetrate into more industries. In the medical and health field, it can guess what drugs,
medical devices, or health services patients will need by looking at their medical records, health data,
and information about their lifestyle [12]. This helps medical institutions and pharmaceutical
companies improve their product research and development and marketing strategies. In the
education field, based on data such as students' academic performance, hobbies, and career plans, it
can predict students' purchase propensity for different training courses and learning materials,
providing educational institutions with accurate teaching service recommendations.

At the same time, with the popularization of Internet of Things technology, smart homes, wearable
devices, etc. will generate a large amount of consumer behavior data. Combining these data with
existing big - data resources will provide more abundant dimensions for predicting consumer
purchase propensity. For example, by analyzing the usage data of smart home devices, understanding
consumers' living habits and needs, and predicting their purchase intentions for household items and
home appliances, more personalized marketing recommendations can be achieved.

3.3. Accelerated Development of Industry Integration

Using big data and artificial intelligence to predict consumer purchase propensity will promote the
deep integration of different industries. The integration of the media industry and the e - commerce
industry will be closer. Media platforms can accurately push relevant product advertisements and
content according to users' interests and purchase propensities, achieving a seamless connection
between content and commerce. For example, video platforms can insert product advertisements that
match users' interests in videos based on the video content users watch and their browsing history,
guiding users to make purchases. The financial industry will also be deeply integrated with big data
and artificial intelligence. Financial institutions such as banks and insurance companies can use
consumers' purchase propensity data to develop personalized financial products and services. For
instance, financial institutions can provide customized credit card limits, loan plans, or insurance
product recommendations based on consumers' shopping habits and consumption capabilities.

3.4. Positive Impact on Society

From a social perspective, using big data and artificial intelligence to predict consumer purchase
propensity will bring many positive impacts. On the one hand, it will improve the efficiency of
resource allocation, enabling enterprises to produce and supply products and services that consumers
need more accurately, reducing resource waste and promoting the sustainable development of the
economy [13]. On the other hand, personalized recommendations and services will enhance
consumers' shopping experience, meet their increasingly diverse needs, and improve their quality of
life. In addition, the application of this technology will also promote the adjustment and upgrading of
the employment structure. Although some traditional marketing and data analysis positions may be
impacted, at the same time, it will create a large number of new positions related to big data and
artificial intelligence, such as data scientists, algorithm engineers, and artificial intelligence ethic,
providing more job opportunities for society.

100



Proceedings of the 3rd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/176/2025.22139

4. Conclusion

This research highlights the critical role of big data and artificial intelligence in transforming
communication studies and improving consumer purchase propensity prediction. By analyzing
large-scale consumer data, natural language processing and predictive algorithms enable researchers
to uncover behavioral patterns and develop more personalized communication strategies. These
technological advancements have reshaped traditional research paradigms, offering improved
accuracy and efficiency in predicting consumer behaviors. Nevertheless, the growing reliance on
data-driven tools presents several challenges, including concerns about data privacy, algorithmic bias,
and the lack of transparency in predictive models. Addressing these issues is essential to ensure that
these technologies are used responsibly and ethically.

The findings of this study underscore the need for a balanced approach that maximizes innovation
while maintaining ethical standards. Interdisciplinary collaboration among computer scientists,
media researchers, and ethicists is crucial for the continued development and responsible application
of artificial intelligence in communication research. Despite these challenges, the potential for
innovation remains vast. Future research should explore ways to improve model transparency,
develop robust frameworks for ethical Al use, and expand the application of predictive analytics to
new fields.

Furthermore, as big data and Al continue to evolve, their application in diverse industries—from
healthcare to education—will bring broader societal benefits. Enhanced consumer insights will
contribute to more efficient resource allocation and personalized experiences. However, continuous
efforts to develop governance frameworks, technical infrastructure, and talent cultivation will be
essential to fully realize these opportunities.
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