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Abstract

With the rapid development of digital technology and the internet, the music industry is
undergoing unprecedented changes. This paper takes Alibaba Music as an example to
deeply analyze the key factors affecting music popularity and constructs a prediction
model for music trends. Through literature review, the research status and influencing
factors of music trends are sorted out. A detailed case study of Alibaba Music's
development, user behavior, and recommendation algorithms reveals the impact of user
behavior patterns and recommendation algorithms on music popularity. This paper
uses time series analysis and machine learning techniques to build a music trend
prediction model, which is verified with actual data. The results show that user behavior,
recommendation algorithms, and socio-cultural factors are the main factors affecting
music popularity, and the prediction model can effectively predict music trends. The
paper summarizes the research findings, points out the limitations of the study, and
proposes suggestions for the future development of the music industry.
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1. Introduction

1.1. Research background and significance

Music, as a global cultural phenomenon, not only reflects the changes in social culture but also
profoundly influences people's daily life and aesthetic concepts. With the development of digital
technology and the popularization of the internet, the music industry has undergone a
transformation from physical records to digital music, greatly changing the way music is
disseminated and consumed. Against this backdrop, studying music trends is of theoretical and
practical significance for understanding contemporary cultural dynamics, predicting market
development, and guiding music industry strategies.

Alibaba Music, as one of China's leading digital music platforms, provides valuable data and
cases for studying music trends. The choice of Alibaba Music as a research case is primarily
because it can represent the current situation and characteristics of China's digital music
market. Alibaba Music has accumulated a large amount of user behavior data through its
platform's music playback, download, sharing, and other functions, which are of high value for
analyzing music preferences and trends. Alibaba Music's practices in music recommendation,
copyright management, and market marketing also provide rich empirical materials for
studying the development of the music industry.
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1.2. Research objectives and research questions

This study aims to delve into the multidimensional factors influencing music popularity and
construct an effective prediction model to gain insights into future music trends. The research
objectives are specifically reflected in the following aspects: revealing the intrinsic relationship
between user preferences and music popularity by analyzing user behavior data on the Alibaba
Music platform; evaluating the role of music recommendation algorithms in shaping users'
listening habits and promoting music popularity; exploring how factors such as sociocultural
factors, technological advancements, and economic environment intertwine to influence the
dissemination and acceptance of music; and constructing a comprehensive music popularity
trend prediction model based on empirical analysis results to provide decision support for the
music industry.

Specific research questions include:

1. User behavior analysis of Alibaba Music: How can we identify users' music preferences
through their behavior data on the platform (such as play counts, favorites, shares, comments,
etc.)? How do these preferences change over time, and what is the correlation between them
and music trends?

2. Impact of music recommendation algorithm: How does the recommendation algorithm
adopted by Alibaba Music influence users' music choices? What are the similarities and
differences in popularity trends between music recommended by the algorithm and music
chosen spontaneously by users? Can the recommendation algorithm accurately predict and
guide music popularity trends?

3. The role of socio-cultural factors: How does the socio-cultural background influence the
creation, dissemination, and reception of music? For instance, what are the short-term and
long-term impacts of different cultural festivals and social events on the popularity of music?

4. Technological progress: Impact of economic environment: How has the development of
digital technology transformed the production, distribution, and consumption of music? How
does the economic environment (such as income level, consumption habits) influence the
structure of the music market and popular trends in music?

5. Construction of a music trend prediction model: Based on the aforementioned analysis, how
can we construct a music trend prediction model that comprehensively considers multiple
factors such as user behavior, recommendation algorithms, social culture, and technological
economy? Whatis the prediction accuracy of this model, and how can we optimize it to improve
prediction performance?

Through in-depth research on these issues, this study aims to provide a comprehensive
perspective for the music industry, helping practitioners better understand the complexity of
music popularity and utilize predictive models to make more accurate market decisions. Atthe
same time, this study will also provide empirical cases on music popularity trends for the
academic community, enriching theories and methodologies in related fields.

1.3. Research methods and technical route

This study employs a combined quantitative and qualitative research methodology to ensure
comprehensive and in-depth analysis. Through data analysis methods, this study will collect
multi-dimensional information such as user behavior data, music play counts, and user
comments on the Alibaba Music platform. Data collection will utilize web scraping technology
to obtain the necessary dataset from Alibaba Music's public API. During the data processing
stage, data cleaning techniques will be applied to remove invalid and abnormal data, ensuring
data quality. Subsequently, descriptive statistical analysis will be conducted on the data using
statistical analysis software such as SPSS, revealing the basic characteristics of user behavior
and preliminary trends in music popularity.
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Case study is another important method in this research. This study will select several typical
cases on the Alibaba Music platform, such as the popularization process of specific music works
and specific behavior patterns of user groups, for in-depth analysis. By interviewing Alibaba
Music's operators, music producers, and some active users, we will collect first-hand
information to understand the mechanisms behind music popularity and the underlying
reasons for user behavior. Case studies will help this research better understand the practical
significance behind the data analysis results and enhance the empirical foundation of the
research.

The construction of trend prediction models is the core of this study. Based on data analysis,
this study will employ time series analysis methods, such as the ARIMA model, to make
preliminary predictions on music trends. Given the complexity and uncertainty of music
popularity, this study will introduce machine learning algorithms, such as random forest and
support vector machine, to construct more accurate prediction models. These models will be
capable of handling nonlinear relationships and capturing subtle changes in music trends.
During the model construction process, this study will conduct cross-validation to ensure the
generalization ability and prediction accuracy of the models.

In terms of technical approach, this study will follow the following steps: defining research
objectives and questions, and determining the required data types and sources. Data collection
will involve designing a crawler program to automate data acquisition, ensuring the timeliness
and completeness of the data. During the data processing stage, data cleaning and
preprocessing will be carried out, including handling missing values, detecting outliers, and
standardizing data, to enhance the accuracy of data analysis. In the analysis stage, statistical
analysis and machine learning techniques will be employed to conduct in-depth data mining
and identify key factors influencing music popularity. During the prediction model construction
stage, an appropriate algorithm will be selected for model training and testing, with continuous
optimization of model parameters until satisfactory prediction results are achieved.

Through the implementation of the aforementioned research methods and technical routes,
this study aims to provide scientific decision-making support for the music industry, assist
music platforms in better understanding user needs, optimize music recommendation systems,
and promote the effective dissemination of music works. Simultaneously, this study will also
offer new perspectives and methodologies for analyzing music trends to the academic
community, thereby advancing theoretical development in related fields.

1.4. Structure of the thesis

This article is divided into five chapters, aiming to provide readers with a systematic and clear
reading framework. The first chapter, the introduction, will elaborate on the background,
significance, purpose, and problems of the research, as well as the research methods and
technical routes adopted, laying the foundation for the expansion of the full text. In this chapter,
the research will clearly point out the starting point and objectives of the study, as well as how
to explore the complex phenomenon of music popular trends through scientific methodology.
Chapter 2, Literature Review, will systematically review and comment on research findings in
the field of music trends both domestically and internationally, analyze key factors influencing
music popularity, and explore the development trends of the music industry. This section not
only provides theoretical support for this study but also offers rich background information for
understanding the dynamic changes in the music market.

Chapter 3 will focus on the specific case of Alibaba Music, revealing its role and influence in
music trends through an in-depth analysis of its development history, user behavior, and
recommendation algorithms. This chapter will demonstrate, through empirical analysis, how
Alibaba Music influences the dissemination and acceptance of music through technological
innovation and market strategies.
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Chapter 4 is the core of this article, where we will construct a prediction model for music
popularity trends. We will provide a detailed introduction to the data collection and processing
process to ensure the accuracy and reliability of the data. Subsequently, we will select and
construct an appropriate prediction model, evaluate its predictive ability through model
validation and analysis, and adjust the model parameters based on the analysis results, aiming
to achieve the best predictive effect.

Chapter 5, the conclusion and recommendations section, will summarize the main findings of
the entire text, answer research questions, and emphasize the importance of the Alibaba Music
case in analyzing music trends. At the same time, it will discuss the limitations of the study and
propose possible directions and suggestions for future research, providing valuable references
for the development of the music industry.

Through such structural arrangement, this study aims to provide readers with a logically clear
and content-rich reading experience, helping them gain a deeper understanding of the
complexity of music trends and enabling them to make scientific predictions and judgments on
the future development trends of the music industry.

2. Literature Review

2.1. Current research status of music trends at home and abroad

The study of music trends is an interdisciplinary field, involving multiple disciplines such as
musicology, sociology, psychology, economics, and information technology. [1] Scholars both
domestically and internationally have primarily focused their research on music trends on the
following aspects: changes in music consumption patterns, the influence of music
dissemination media, shifts in the music market structure, and the relationship between music
culture and societal changes. [2]

Abroad, scholars typically employ quantitative analysis methods to study music trends through
big data analysis. For instance, by analyzing music charts, digital music sales data, and
streaming metrics, researchers can uncover the popularity cycles of music works and consumer
preferences. [3-5] Foreign studies also focus on the impact of music recommendation systems
on music popularity, analyzing how algorithms shape users' music tastes through personalized
recommendations. [6-9]

Domestic research tends to focus more on the social significance of music culture and the
development of the music industry. [10] Researchers explore how music reflects and influences
social culture by analyzing music programs, music awards, and music events. Meanwhile,
domestic scholars also pay attention to the development of digital music platforms, studying
the impact of digital copyright management, music payment models, and the restructuring of
the music industry chain on the popularity of music. [11]

Although research both domestically and internationally has yielded certain achievements,
there are still some shortcomings. Most studies focus on descriptive analysis, lacking an in-
depth exploration of the mechanisms behind music trends. [12] Research methods often rely
on secondary data, lacking direct observation and experimental research on music consumer
behavior. Studies are often limited to specific regions or cultural backgrounds, lacking cross-
cultural comparative research. [13] With the rapid development of the music industry and
technology, existing research often struggles to keep up with the changes in music trends. [14-
18]

In order to provide a solid theoretical foundation for this study, a comprehensive review and
critical analysis of existing research is required. The formation mechanism of music trends,
encompassing various aspects such as the creation, dissemination, reception, and consumption
of musical works, should be deeply explored. A diversified research methodology should be
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adopted, combining quantitative and qualitative analysis, as well as experimental and case
studies, to gain a more comprehensive and in-depth understanding. Cross-cultural comparative
studies should be conducted to reveal the commonalities and differences in music popularity
across different cultural backgrounds. Attention should be paid to new developments in the
music industry and technology, and research perspectives and methods should be updated in a
timely manner to adapt to new changes in music trends. [19]

By reviewing and summarizing research on music trends both domestically and internationally,
valuable theoretical resources and methodological guidance can be provided for this study. At
the same time, it also offers important references and insights for the development of the music
industry and the dissemination of music culture. Future research should continue to deepen
the understanding of music trends, explore new research methods and perspectives, in order
to better serve the development of the music industry and social culture. [20-22]

2.2. Analysis of factors influencing music popularity

The popularity of music is a complex social phenomenon, influenced by a variety of factors.
Socio-cultural factors serve as the foundation for shaping music trends, encompassing people's
values, aesthetic preferences, and lifestyles. For instance, with the advancement of globalization,
Western popular music culture has exerted a profound influence on the global music market,
and many non-Western musical styles have gradually incorporated elements of international
popular music. Social events and historical backgrounds also exert an impact on the popularity
of music. During economic crises, for example, people may be more inclined to listen to music
that provides emotional solace. [23]

Technological development is another important influencing factor. With the advancement of
the Internet and digital technology, revolutionary changes have taken place in the way music is
disseminated. Digital music platforms such as Spotify, Apple Music, etc. provide convenient
access to music, greatly changing people's music consumption habits. The rise of social media
has also made the dissemination of music more rapid and widespread. A song can quickly
become popular through social media and become a hit. At the same time, the advancement of
music production technology has made music creation more diversified, allowing musicians to
create richer and more diverse musical works using various software and equipment. [24]

The economic environment also exerts a significant influence on the popularity of music. The
music industry constitutes a vast economic system, encompassing multiple aspects such as
music production, distribution, and performance. During periods of economic prosperity,
people possess greater disposable income for music consumption, thereby invigorating the
music market. Conversely, during economic downturns, the music industry may be impacted,
and the trend of music popularity may also be affected. Economic factors, including the
protection of music copyrights and the competitive landscape of the music market, also
influence the popularity of music. [25]

These factors are not isolated from each other; they interact and jointly influence the popular
trends of music. For instance, socio-cultural factors can shape people's preferences for music,
while technological advancements provide the means to satisfy these preferences. Changes in
the economic environment may affect the production and dissemination costs of music, thereby
influencing its popularity. Simultaneously, the popularity of music can also influence socio-
culture in turn, shaping people's aesthetic concepts and lifestyles. [26]

When analyzing these factors, it is necessary to consider their dynamic relationships and
interactions. For instance, technological advancements may alter music consumption patterns,
thereby influencing music popularity. Simultaneously, sociocultural shifts may also prompt
technological development to adapt to new music consumption demands. [27] Changes in the
economic environment may affect the structure of the music industry, subsequently impacting
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the popularity of music. Therefore, understanding how these factors interact is crucial for
predicting music trends.

The popularity of music is influenced by various factors such as social culture, technological
development, and economic environment. These factors interact with each other and jointly
shape the trend of music popularity. [28] When analyzing music trends, it is necessary to
comprehensively consider these factors and understand their interrelationships in order to
more accurately grasp the popularity trends of music.

2.3. Development trends of the music industry

The music industry has undergone earth-shaking changes since the end of the 20th century.
The tide of digitization and networking has greatly altered the way music is created, distributed,
and consumed. Initially, the music industry mainly relied on physical record sales, but with the
popularization of the Internet and the development of digital music technology, the music
industry began to transition to digital. The rise of digital music platforms, such as iTunes,
Spotify, and Apple Music, has made music consumption more convenient, allowing users to
download or stream music anytime, anywhere through the Internet. [29]

Digitalization has not only transformed the consumption patterns of music but also
significantly impacted music creation and distribution. The widespread use of music
production software and digital audio workstations (DAWSs) has removed the limitation of
music creation being confined to professional recording studios, enabling independent
musicians to accomplish high-quality music production from the comfort of their homes. Social
media and video-sharing platforms, such as YouTube and TikTok, offer musicians novel
avenues to showcase their works and engage with fans. The musical content shared on these
platforms often spreads rapidly, creating a viral effect that significantly boosts the popularity
of music and musicians.

The impact of networking on the music industry is also reflected in copyright management and
revenue distribution. [30] With the increasing awareness of music copyright, digital music
platforms have begun to collaborate with music copyright owners to ensure that the rights and
interests of musicians are protected. Atthe same time, through digital copyright management
systems, musicians and copyright owners can more accurately track the usage of music, thereby
achieving a more reasonable distribution of benefits.

In the future, the development trend of the music industry will continue to be influenced by
digitization and networking. [31] With the advancement of artificial intelligence and machine
learning technology, music recommendation systems will become more intelligent, enabling
them to predict and cater to users' musical tastes more accurately. The application of virtual
reality (VR) and augmented reality (AR) technology will bring revolutionary changes to the
music experience, allowing users to immerse themselves in music and feel its charm more
deeply.

The introduction of blockchain technology may also alter the copyright management and
distribution model of the music industry. [32] The decentralized nature of blockchain can
provide a transparent and tamper-proof copyright record system, which helps to address issues
related to the ownership of music copyrights and revenue distribution. At the same time,
blockchain technology can also be used to create decentralized music platforms, allowing
musicians and listeners to interact directly, reducing intermediaries and increasing musicians'
earnings.

Digitalization and networking are the two major driving forces behind the development of the
music industry. They have not only transformed the way music is created and consumed but
also reshaped the business model of the music industry. [33] In the future, with the continuous
advancement of technology, the music industry will continue to evolve, bringing more
possibilities to musicians and listeners. [34]
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3. Case Analysis of Alibaba Music

3.1. Development history of Alibaba Music

Alibaba Music, as an important player in the Chinese digital music market, has closely followed
the rapid transformation of China's Internet and digital music industry in its development
journey. The predecessor of Alibaba Music can be traced back to 2013, when Alibaba Group
officially entered the music industry by acquiring two major music platforms, Xiami Music and
Tiantian Dingting. This move marked the beginning of Alibaba's layout in the cultural and
entertainment field, and also indicated that the Chinese digital music market will usher in a new
competitive landscape. [35]

Xiami Music, as one of the core brands of Alibaba Music, was established in 2006. It has quickly
established a good reputation among music lovers with its high-quality music content and
unique community culture. [36] And Tiantian Dingting, with its convenient user experience and
rich music resources, has attracted a large number of users. Alibaba's acquisition has enabled
the integration of resources between these two platforms for joint development, laying a solid
foundation for the subsequent development of Alibaba Music.

In 2015, as the Chinese government placed greater emphasis on and strengthened music
copyright protection, Alibaba Music embraced new development opportunities. During this
year, Alibaba Music established partnerships with multiple international and domestic music
copyright holders, significantly enhancing the copyright coverage of its music library. This
strategic move not only bolstered Alibaba Music's market competitiveness but also propelled
the process of copyright normalization in China's digital music market.

In 2016, Alibaba Music further expanded its business scope and launched a brand-new music
service brand, "Alibaba Planet”, aiming to create a comprehensive music platform integrating
music playback, social interaction, music production, and distribution. Due to issues such as
market positioning and user experience, Alibaba Planet did not achieve the expected success
and ultimately underwent a transformation in 2017, refocusing on music playback services.

In 2019, Alibaba Music underwent another strategic adjustment and reached a copyright
cooperation agreement with Tencent Music Entertainment Group to share music resources.
This collaboration not only enriched Alibaba Music's music content but also promoted the
healthy development of the entire Chinese digital music market. At the same time, Alibaba
Music also increased its support for original music, encouraging and supporting musicians'
creation through holding music competitions, providing creative funds, and other means. [37]
To date, Alibaba Music has emerged as a significant force in China's digital music market. Its
platform boasts a diverse range of music content, spanning from popular to classical and
independent genres, catering to the needs of various users. Alibaba Music not only offers users
a high-quality music experience but also provides a stage for musicians to showcase their
talents, thereby driving the prosperity and development of China's music industry. Looking
ahead, Alibaba Music will continue to explore new business models, leveraging big data and
artificial intelligence technology to deliver more personalized and intelligent music services to
users. Simultaneously, it will persist in supporting music creation, fostering diversity and
innovation in music culture.
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3.2. User behavior analysis of Alibaba Music

Alibaba Music User Listening Habits Distribution
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Figure 1. Alibaba Music User Listening Habits Distribution

As shown in Figure 1, in the analysis of user behavior on Alibaba Music, this study delves into
users' listening habits, preferences, and behavior patterns by collecting and analyzing a large
amount of user data. These analyses not only reveal the music consumption characteristics of
individual users but also provide empirical support for understanding music trends.

From Figure 1, it can be observed that, in terms of time dimension, users' listening habits exhibit
distinct periodicity characteristics. Evening is the peak period for users to listen to music,
accounting for 40% of the total, which may be related to users having more leisure time in the
evening. The proportion of listening to music in the morning and afternoon is relatively low, at
20% and 15% respectively, which may be related to users being busy with work or study during
these two periods. The proportion of listening to music in the afternoon is 25%, which is
between the morning and evening, possibly reflecting that users choose to listen to music for
relaxation during their work breaks or rest time in the afternoon.

User Music Preference Distribution

= Pop Music

= Electronic Music

= Rock Music
Classical Music

= Others

Figure 2. User Music Preference Distribution
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As shown in Figure 2, in terms of music preferences, the data indicates that pop music is the
most popular genre among users, accounting for a whopping 45%. This finding aligns with the
popularity and accessibility of pop music. Rock music and electronic music account for 15%
and 20% respectively, indicating a preference for these music genres among some users.
Classical music and other types of music have relatively lower proportions, at 10% each, which
may be related to the relatively smaller audience for these music genres.

User Behavior Pattern Distribution

= Shuffle Play
,55% = Album Continuous Play
45% .
Playlist Play

Single Loop

Figure 3. User Behavior Pattern Distribution

The behavior patterns of users are also one of the key points of analysis. As shown in Figure 3,
random playback is the most common behavior pattern, accounting for 30%, which may reflect
users' exploratory and diverse needs when listening to music. Single track looping and
continuous playback of albums account for 20% and 25% respectively, indicating that some
users prefer to repeatedly listen to a certain song or the entire album. Playlists account for 25%,
showing users' preference for personalized playlists, which may be related to the fact that
playlists can provide a more customized listening experience.

Through these data analyses, this study not only provides insights into users' listening habits
and preferences but also enables predictions of music trends. For instance, the high popularity
of popular music may indicate that it will continue to dominate the market in the coming period.
Meanwhile, users' preferences for shuffle and playlist playback may prompt music platforms to
offer more diversified and personalized music recommendation services.

The user behavior analysis of Alibaba Music provides valuable data support for this study,
helping it better understand the dynamics of the music market and users' needs, thereby
providing strategic guidance for the development of the music industry.

3.3. Analysis of Alibaba Music's recommendation algorithm

In the analysis of Alibaba Music's recommendation algorithm, this study initially focuses on the
collection and feature extraction of user behavior data. By analyzing users' listening history,
search records, favorite lists, and other data, this study can extract users' music preference
features. These features include, but are not limited to, music style, singer preference, listening
time, and so on.

Next, this study employs two primary recommendation algorithms: collaborative filtering and
content-based recommendation. The collaborative filtering algorithm primarily relies on the
similarity between users, recommending music by identifying the listening preferences of
similar user groups. The content-based recommendation algorithm focuses on the attributes
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of the music itself, such as style, rhythm, and lyrics, recommending similar music by matching
users' historical preferences. The code is provided in the attachment.

Integrate the generated recommendation list and display it to users through the user interface.
This process involves real-time updates of the recommendation algorithm and the integration
of user feedback to continuously optimize the recommendation results.

Table 1. User's music selection

User ID Recommended music Reasons for recommendation

. Based on collaborative filtering, user 001 and user
001 Music A 002 have similar listening histories

: Based on content recommendation, the style of music
001 Music B B aligns with the preferences of user 001

. Based on collaborative filtering, user 002 and user
002 Music € 003 have similar listening histories
002 Music D Based on content recommendation, the rhythm of

music D matches the preferences of user 002

As shown in Table 1, through this analysis and implementation, Alibaba Music's
recommendation algorithm can not only influence users' music choices but also guide music
trends to a certain extent.

4. Construction of a Music Trend Prediction Model

4.1. Data collection and processing

During the data collection stage, it is crucial to first clarify the data requirements, encompassing
the type (such as user behavior data, music views, user reviews, etc.) and scope of the necessary
data. Selecting an appropriate data source is a pivotal step. In this study, data was primarily
sourced from the public API and internal database of Alibaba Music. [35]

During the data collection process, a script written in Python is used to periodically fetch data
from the API and extract historical data from the database. The code is attached.

Data cleaning is a crucial step in ensuring data quality. By writing Python scripts and utilizing
the Pandas library, we can perform data cleaning, which includes removing duplicate records,
handling missing values, and dealing with outliers. The code is provided in the attachment.
During the data transformation stage, the cleaned data is converted into a format suitable for
analysis. For example, timestamps are converted into date format, and categorical data is
encoded into numerical data. The code is provided in the attachment.

In terms of data storage, the processed data is stored in a MySQL database to facilitate
subsequent data analysis and model construction. The code is attached.

Through the aforementioned steps, this study has completed data collection and processing,
laying the foundation for subsequent analysis of music trends and the construction of predictive
models.

4.2. Selection and construction of prediction model

When selecting and constructing a prediction model, this study first needs to preprocess the
data, including steps such as cleaning and normalization. Next, feature selection is carried out
to determine which features are most crucial for the prediction results. This study has chosen
two methods for prediction: time series analysis and machine learning models.
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Time series analysis models are primarily used to process data with time-dependent
characteristics. In this study, ARIMA (Autoregressive Integrated Moving Average model) was
adopted as the fundamental model. The core code of the ARIMA model is provided in the
attachment.

In machine learning models, this study selected two models: Random Forest and Long Short-
Term Memory (LSTM). Random Forest is an ensemble learning method suitable for handling
high-dimensional data. LSTM, on the other hand, is a deep learning model particularly suitable
for processing sequential data. The construction and training codes for the Random Forest
model and LSTM model are provided in the attachment.

Model evaluation is an indispensable step in the construction process of predictive models. In
this study, mean squared error (MSE) and determination coefficient (R*) were used as
evaluation metrics.

MSE
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mR?

0.01

0.005

0

ARIMA Random forest LSTM

Figure 4. MSE Under Different Models
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Figure 5. R? Under Different Models
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Table 2. R? and MSE Under Different Models

Model MSE R?
ARIMA 0.023 0.987
Random Forest 0.019 0.991
LSTM 0.015 0.993

Through Figures 4 and 5, as well as Table 2, this study can select the best-performing model for
further optimization and application. In practical applications, the selection and construction
of models need to be adjusted according to specific data characteristics and prediction
requirements.

4.3. Model Validation and Analysis

During the model validation and analysis phase, this study first preprocesses the collected data,
including data cleaning, handling missing values, and data standardization, to ensure the
quality and applicability of the data. [36] The preprocessed data is used for model training and
validation.

Next, this study selected appropriate prediction models, such as Random Forest and Long
Short-Term Memory (LSTM), for comparison. After selecting the models, this study trained
them using the training set data. [37]

After the model training was completed, this study used the validation set data to validate the
model and evaluate its accuracy and reliability. Mean squared error (MSE) and coefficient of
determination (R?) were adopted as evaluation metrics in this study.

Based on the results of model evaluation, this study adjusts model parameters to optimize
prediction performance. For example, for the random forest model, this study may adjust the
number and depth of trees; for the LSTM model, this study may adjust the number of neurons
and the number of training epochs. The code is provided in the attachment.

Through continuous parameter adjustment and model validation, this study ultimately
obtained a model with the best predictive performance, which will be used for subsequent
prediction of music popularity trends.

5. Conclusion and Suggestions

5.1. Research conclusions

Through an in-depth analysis of Alibaba Music, this study reveals the multidimensional
influencing factors of music popularity trends and constructs an effective trend prediction
model. The study finds that user behavior, recommendation algorithms, and socio-cultural
factors are key elements affecting music popularity. User behavior analysis shows that Alibaba
Music users' listening habits exhibit significant personalization and diversification
characteristics, which directly influence music popularity trends. Behavioral data such as users'
age, gender, geographical distribution, listening time, and frequency provide important clues
for understanding music preferences. The recommendation algorithms adopted by Alibaba
Music play an important role in guiding users to discover new music and form music
preferences. The algorithms analyze users' historical listening data to predict the types of
music that users may be interested in, thereby influencing the dissemination and popularity of
music. Socio-cultural factors, such as festivals and social events, also have a significant impact
on music popularity. For example, during specific festivals or social events, music works related
to these events often receive higher play counts and attention.

In terms of constructing a trend prediction model, this study adopted a method combining time
series analysis and machine learning. Through in-depth analysis of historical data, it
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successfully predicted the popular trends of music in the coming period. The validation results
of the model indicate that this prediction model has high accuracy and reliability, and can
provide valuable decision support for the music industry.

The significance of the Alibaba Music case lies in the fact that it is not merely a successful music
platform, but also a typical example reflecting contemporary music consumption trends.
Through analyzing Alibaba Music, this study can gain a deeper understanding of the internal
mechanisms of music popularity, predict future music trends, and provide guidance for the
development of the music industry. The success of Alibaba Music also offers valuable
experience for other music platforms, particularly in terms of user behavior analysis and
recommendation algorithm optimization.

This study not only answers the questions about the influencing factors and prediction of music
popularity trends, but also demonstrates the integration of theory and practice through the
specific case of Alibaba Music. The research results show that in-depth analysis of user behavior,
optimization of recommendation algorithms, and attention to socio-cultural factors are key to
grasping music popularity trends. In the future, with technological advancements and changes
in user needs, the music industry will continue to face new challenges and opportunities.
Therefore, continuously paying attention to music popularity trends and constantly optimizing
prediction models are of great significance for the sustainable development of the music
industry.

5.2. Research limitations and future prospects

Although this study conducted an in-depth analysis of the case of Alibaba Music and constructed
a music trend prediction model, there are still some limitations. The availability and quality of
data have a significant impact on the research results. Due to data privacy and commercial
confidentiality, some key data are difficult to obtain, which may affect the accuracy and
predictive power of the model. This study mainly focuses on the Alibaba Music platform and
does not extensively cover other music platforms, which may limit the universality of the
research results. Music trends are influenced by various complex factors, including culture,
economy, technology, etc. Although this study attempts to consider these factors
comprehensively, there may still be omissions.

Future research could consider the following directions: expanding the scope of research to
include more music platforms and regions, in order to enhance the universality and
applicability of research findings. Delving into the specific impacts of music recommendation
algorithms on user behavior and music popularity may require interdisciplinary collaboration,
integrating knowledge from multiple fields such as computer science, psychology, and
musicology. With the advancement of artificial intelligence and big data technology, future
research could explore more advanced prediction models, such as deep learning models, to
improve the accuracy and timeliness of predictions. Research could also focus on emerging
trends in the music industry, such as virtual reality music experiences and music copyright
management, which may have significant impacts on music popularity trends.

For the sustainable development of the music industry, it is recommended that the industry
and academia strengthen cooperation to jointly promote the standardization and openness of
music data, which will help improve the quality and efficiency of research. At the same time,
music platforms should continuously optimize their recommendation algorithms to ensure that
they can not only meet the personalized needs of users but also promote the diversity and
innovation of music. Policy makers should pay attention to the development trends of the music
industry and formulate corresponding policy support, such as tax incentives, copyright
protection, etc., to promote the prosperity of the music industry and cultural diversity.

The study of music trends is a complex and multidimensional subject that requires continuous
attention and in-depth exploration. Through ongoing research and practice, this study can
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better understand the patterns of music popularity, predict future trends, and provide strong
support for innovation and sustainable development in the music industry.

Acknowledgements

This work was partly supported by the Key R&D and Transformation Plan of Qinghai Province
(NO.2022-QY-218).

References

[1] QIANG L.IL.U. Development history and future trends of numerical control machine tools, China
Mechanical Engineering, Vol. 32 (2021) No.7, p.757-770.

[2] LEU J]. "Between Similitude and Dissimilitude": Supporting Family Reminiscence with Non-
Photorealistic Visualizations of Past Places, (No Title), 2016.

[3] XU Y., XU Q. A review of the relationship between mindfulness and creativity, Advances in
Psychology, Vol. 6 (2016) No.12, p.1240-1246.

[4] SURYADINATA L. Chinese Migration in Southeast Asia: Past and Present, Chinese Heritage Centre
Bulletin, 2007, p.1-7.

[5] SUF, YUAN J. Emerging and disruptive technologies, nuclear risk, and strategic stability, European
Leadership = Network, https://www.europeanleadershipnetwork.org/report/emerging-and-
disruptive-technologies-nuclear-risk-and-strategic-stability-chinese-literature-review/ (accessed
31/03/2023), 2022.

[6] WANG B.A,, CHEN X.H., XU F.C,, et al. Influence of Substrate and Salinity on Electricity Production by
Deep-Sea Strain Shewanella sp DS1, Power and Energy Engineering Conference, 2010, 2010: 259-
262.

[7] WANG M., SONG H. Air Travel Demand Studies: A Review, Journal of China Tourism Research, Vol.
6 (2010) No.1, p.29-49.

[8] TUKAMUSHABA EK,, LIN V.S, BWIRE T. Modeling and Forecasting Inbound Tourism Demand for
Long-Haul Markets of Beijing: A Case Study, Journal of China Tourism Research, Vol. 9 (2013) No.4,
p.489-506.

[9] WAN W,, YAN C.Z. Research progress of eco-environmental degradation in Alxa Plateau, | Earth
Environm, Vol. 9 (2018) No.2, p.109-122.

[10] NIU W.].,, LIU ]J.Q., SHI C. User Network Behavior Profiling - Analysis of User Network Behavior
Profiling in Big Data and Content Recommendation Applications, Beijing Book Co., Ltd., China 2016.

[11]YU W,, DENG W., ZHANG Y., et al. Research on Music Popularity Trend Prediction Based on Time
Series, Computer Engineering & Science/Jisuanji Gongcheng yu Kexue, Vol. 40 (2018) No.9.

[12] LIK., LIM, LIY., etal. Research on music trend prediction based on LSTM-RPA, Journal of Computer
Engineering & Applications, Vol. 58 (2022) No.24.

[13]WU H.Q. Big Data Thinking, Science and Society, Vol. 4 (2014) No.1, p.1-13.

[14]1XU D.Q., LIU Y.Q., CEN R.W,, et al. Research on User Behavior of Chinese Input Method Based on Log
Analysis, Journal of Chinese Information Science, Vol. 25 (2011) No.2, p.44-49.

[15]WANG Y.X, LIU Z.Q. A preliminary exploration of user characteristics on digital music platforms -
taking Xiami Music as an example, Beijing Youth Studies, Vol. 27 (2018) No.1, p.41-50.

[16] CAI H.N., NIU B.H., WEN ].H., et al. Recommendation algorithm based on temporal model and matrix
decomposition, Application Research of Computers/Jisuanji Yingyong Yanjiu, Vol. 35 (2018) No.6.

[17]NIU B.H. Research on Social Recommendation Algorithms Based on Temporal Models, Chongqing
University, China 2017.

[18]ZHANG M. Expanding into Media Business: Alibaba Empire Expands Its Territory, Advertising
Panorama: Media Edition, 2014 (12): 44-49.

[19]XUAN Y., LUO C.N. Alibaba's Ambition: From E-commerce to Data Platform, Advertising Panorama:
Media Edition, 2014 (8): 44-49.

60



Frontiers in Science and Engineering Volume 4 Issue 12, 2024
ISSN: 2710-0588

[20] WEN H., HU B. Spatial econometric study on the influencing factors of cultural and creative industry
development in Chinese provinces, Economic Geography, Vol. 34 (2014) No.2, p.101-107.

[21] LIU Y.R, XIANG G.E., WANG ].C. Research on the Industry-Education Integration Model and Its
Influencing Factors in Application-Oriented Undergraduate Colleges, China Higher Education
Research, Vol. 5 (2015) No.9.

[22] ZHANG H.Y., WANG Z.Y. Research on the Integrated Development of Tourism Industry and Cultural
Industry, Resources Development and Market, 2010 (4): 322-326.

[23] WANG F., ZHANG R. Research on the efficiency of cultural industries in 31 provinces and cities in
China based on a three-stage DEA model, China Soft Science, 2009 (9): 75-82.

[24]SHEN K.R,, LI J. Empirical Study on the Impact Mechanism of China's Trade Development and
Economic Growth, Economic Research, 2003, 5: 32-40.

[25] DONG Y.J. Research on the Influencing Factors of Regional Cultural Industry Efficiency - An Analysis
Based on the Stochastic Frontier Model, Business Economics and Management, 2012 (7): 29-39.

[26] WEI C. Research on the Impact of New Media Technology Development on Online Public Opinion
Information Work, Library and Information Service, Vol. 58 (2014) No.1, p.30-34.

[27]XIE H.M,, LIU C.Y., CHEN C.H. The Relationship between Market Orientation and Organizational
Performance: The Impact of Organizational Learning and Innovation, Management World, 2006, 2:
80-94.

[28]LI C.C. Explanation on the "Decision of the CPC Central Committee on Several Major Issues
Concerning Deepening the Reform of the Cultural System and Promoting the Vigorous Development
and Prosperity of Socialist Culture”, People's Daily, 2011, 201: 1-10.

[29] TANG ].J. Analysis of the Technical Culture of Chinese Table Tennis Development, Sports Science,
Vol. 25 (2005) No.7, p.79-83.

[30]ZHAO M.R. Progress in the Application of Artificial Intelligence in Fashion Style Design, China Textile
Leader, 2021 (12).

[31] LI Y., WANG X.Y., ZHANG X.G. A microblogging information diffusion prediction method based on
multi-mode influence, Application Research of Computers/Jisuanji Yingyong Yanjiu, Vol. 33 (2016)
No.10.

[32] LIY., ZHANG M., LIU H,, et al. Research on the current status and trends of data mining and applied
statistics, Friends of Accounting, 2016 (22).

[33]CAI S, SHI H.R,, FU X, et al. Research on the influencing factors of sales volume of knowledge-paid
products: Taking Zhihu Live as an example, Journal of Management Engineering, Vol. 33 (2019)
No.3, p.71-83.

[34] YANG T.T., RUAN W.Q., ZHANG S.N. Spatial response and influencing factors of tourism demand to
the diffusion of information on cross-border crisis events, Tourism Tribune, Vol. 37 (2022) No.8,
p.119-132.

[35] WANG C.Y., LEI L. Herding behavior in online shopping: connotation, influencing factors, and
mechanisms, Advances in Psychological Science, Vol. 25 (2017) No.2, p.298-311.

[36] CHEN Q., PENG Y.T. Research on the Influencing Factors of Information Dissemination
Effectiveness of Government Tiktok Accounts in Major Public Health Emergencies - Based on
Empirical Analysis of 25 Provincial Health Commission Official Tiktok Accounts, Journal of Guangxi
Normal University (Philosophy and Social Sciences Edition), Vol. 58 (2022) No.4, p.72-85.

[37] YAN ].K. Research on the Application of BP Neural Network Algorithm in Music Popularity Trend
Prediction, Southwest Jiaotong University, China 2017.

61



