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Abstract: This article aims to explore the
application of data-driven decision-making in
the judgment of popular industry trends.
Firstly, the concept and connotation of
data-driven decision-making were expounded,
and the importance and challenges faced in
judging the trends of popular industries were
analyzed. Then, the specific application
methods of data-driven decision-making in
the trend judgment of popular industries
were elaborated in detail, including data
collection and integration, data analysis
methods, and the construction of trend
prediction models based on data. Finally, the
future development of data-driven
decision-making in the judgment of popular
industry trends was prospected, and relevant
suggestions were put forward, with the aim of
providing a reference for enterprises to
accurately judge industry trends by using
data in the complex and changeable market
environment.
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1. Introduction

1.1 Research Background and Significance
In today's digital age, information is growing
explosively, and every industry is facing a
rapidly changing market environment. Due to
the high attention, rapid innovation and fierce
competition of popular industries, accurately
judging their development trends is of vital
importance for enterprises' strategic planning,
product research and development, market
expansion and other decisions. Traditional
methods for judging industry trends often rely on
expert experience, market research and simple
statistical analysis. However, when confronted
with massive, complex and real-time changing
data, these methods gradually reveal their

limitations. The global digital economy has
grown from 11.5 trillion US dollars in 2015 to
52.2 trillion US dollars in 2023 [1], compelling
enterprises to accelerate their digital
transformation to maintain their competitiveness.
Digital Transformation (DT) reconstructs the
enterprise value chain by introducing digital
technologies such as artificial intelligence and
big data [2], while Organizational Resilience
(OR), as the core ability for enterprises to cope
with uncertainties [3], its interaction mechanism
with DT has not been systematically explained
yet. Data-driven decision-making, as a method
based on the analysis and mining of large
amounts of data to support decision-making, is
gradually becoming an important means for
judging the trends of popular industries. By
collecting, integrating and analyzing data from
multiple channels, enterprises can gain a more
comprehensive and in-depth understanding of
industry dynamics, consumer demands and
market changes, thereby making more scientific
and accurate trend judgments and decisions.

1.2 Literature Review
Existing research divides DT into three
dimensions: the technical layer (such as the
adoption rate of cloud computing), the
management layer (such as the degree of
data-driven decision-making), and the strategic
layer (such as the proportion of digital business)
[4]. The DT Maturity Model (DTMM)
developed by Rogers [5] is widely used in
manufacturing industry assessment, but its
applicability in the service industry is
questionable [6]. The latest research emphasizes
the dynamic characteristics of DT and proposes
a measurement framework based on the
capability life cycle [7].
Organizational resilience encompasses three
stages of capabilities: Proactivity, Coping, and
Recovery. The Resource-based View (RBV)
holds that digital technologies enhance resilience
by reconfiguring the enterprise's resource
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portfolio [8], while the Dynamic Capabilities
Theory emphasizes that DT requires the
corresponding Absorptive Capacity to be
transformed into resilience advantages [9].

2. Overview of Data-Driven Decision-Making

2.1 The Concept of Data-Driven
Decision-Making
Data-driven decision-making refers to the
process where enterprises, when formulating
strategies, operations and management decisions,
base their decisions on a large amount of
objective data, apply data analysis techniques
and tools to explore the patterns and trends
behind the data, and provide a quantitative basis
and scientific support for decision-making,
rather than merely relying on subjective
experience or intuition. Under the digital wave,
the volume of data generated during the
operation of enterprises has grown exponentially,
covering all aspects such as production, sales,
and customer feedback. Data-driven
decision-making emphasizes extracting valuable
information from these massive amounts of data,
transforming it into strong support for
decision-making, making the decision-making
process more objective and precise, reducing the
interference of human factors, and improving the
success rate and efficiency of decision-making.

2.2 The Connotation of Data-Driven
Decision-Making
Data-driven decision-making takes data as its
core. The sources of data are extensive and
diverse, including structured data generated by
internal business systems of enterprises, such as
sales data and inventory data, as well as
unstructured data from the outside, such as user
comments and news information on social media.
These data need to ensure quality, completeness
and timeliness to truly reflect the operational
status of the enterprise and market dynamics.
Analytical techniques serve as a crucial support
for data-driven decision-making. By applying
advanced analytical methods and technologies
such as statistics, machine learning, and data
mining, it is possible to conduct in-depth
processing and analysis of data. Through these
technologies, hidden patterns, correlations and
trends in the data can be discovered, providing
in-depth insights for decision-making. Decision
optimization is the ultimate goal of data-driven
decision-making. Through the results of data

analysis, the potential impacts and risks of
different decision-making schemes are evaluated,
and the schemes that can optimize the
enterprise's goals, such as increasing market
share, boosting profits, and enhancing customer
satisfaction, are selected, thereby achieving the
maximization of enterprise value.

3. The Importance and Challenges of
Judging Popular Industry Trends

3.1 The Importance of Judging Trends in
Popular Industries
Judging the trends of popular industries is of
vital importance to the strategic planning of
enterprises. Accurately grasping trends can help
enterprises formulate long-term strategies and
clarify business directions and priorities. In the
technology industry, if enterprises can predict
the rise of artificial intelligence and make early
plans for research and development and
production, they will be able to seize the market
opportunity first. In product development,
understanding technological trends and changes
in consumer demand can guide enterprises to
conduct targeted research and development,
launch new products and services that meet
market needs, and enhance their competitiveness.
In the smartphone industry, manufacturers, in
response to consumers' demands for camera
functions, have intensified their research and
development of camera technology and launched
high-pixel phones, which has driven the
development of the industry. Market expansion
and marketing also need to be based on trend
judgment, adjust strategy plans, accurately target
customers, improve promotion effectiveness and
reduce costs. The e-commerce industry, through
big data analysis, provides users with
personalized recommendations and marketing to
enhance conversion rates. In addition, trend
judgment is conducive to enterprise risk
management, enabling timely identification of
potential risks and the adoption of
countermeasures to ensure stable development.
In the financial industry, analyzing
macroeconomic data and trends can help predict
market risks and adjust investment portfolios to
avoid losses.

3.2 Challenges in Judging Popular Industry
Trends
The massive volume and complexity of data are
the primary obstacles. Data sources for popular
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industries are extensive, covering social media,
sensors, etc. The formats are diverse and the
structures are complex, making processing
difficult. The user behavior data in the Internet
industry is vast, and how to extract valuable
information from it has become a major
challenge. The uneven quality of data also
affects the accuracy of judgment. Problems such
as missing values, incorrect values, and
duplicate values are widespread. In market
research, the subjectivity of respondents often
leads to data distortion, which in turn affects the
reliability of trend judgment. Industry dynamics
pose challenges to traditional analytical methods.
In emerging fields such as the sharing economy,
technological iterations are rapid and market
demand fluctuates sharply. The shared bicycle
industry has gone from explosive growth to
rational adjustment in just two years. Enterprises
need to have the ability to respond quickly and
make accurate judgments to avoid getting into
trouble. The interaction of multiple factors
further increases the difficulty of prediction.
Variables such as policy, economy, society and
technology interact with each other, forming a
complex system. The new energy vehicle
industry is simultaneously driven by factors such
as carbon emission regulations, fluctuations in
lithium prices, and the rising environmental
awareness of consumers. Enterprises need to
build a cross-disciplinary analysis framework to
capture the nonlinear relationships among key
variables and accurately judge industry trends.

4. Specific Application Methods of
Data-Driven Decision-Making in the Trend
Judgment of Popular Industries

4.1 Data Collection and Integration
Multi-source data collection is the cornerstone of
data-driven decision-making. Enterprises need to
collect data from multiple channels to fully grasp
the industry situation: Internal systems such as
sales, customer relationship, and supply chain
management systems can provide data on sales,
customer preferences, production progress, etc.,
helping enterprises understand their own
operations and market demands. External
channels such as industry reports, news and
information, and competitor analysis can provide
information on industry scale, trends, and
competitive strategies. In addition, it is also
crucial to collect consumer data through social
media and online surveys. User behavior can

reflect consumption attitudes, and surveys can
directly obtain demands.
Data integration and cleaning are the keys to
effectively utilizing multi-source data. Due to
the differences in data sources and format
structures, it is necessary to integrate and
establish a unified data warehouse or lake. When
integrating, it is necessary to clean the data,
handle missing values, outliers and duplicate
values. Missing values can be filled in by
methods such as mean values, outliers need to be
identified and corrected, and duplicate values
need to be de-duplicated. At the same time,
standardize and normalize the data to ensure
consistency and comparability, laying a
foundation for subsequent analysis and
modeling.

4.2 Data Analysis Methods
Descriptive analysis explores data through
statistical indicators and visual charts, revealing
basic information such as the current state of the
industry and market distribution. If the mean and
standard deviation are used to understand the
distribution of product prices, bar charts and line
charts can be used to visually display the
characteristics of sales volume and sales
revenue.
Correlation analysis studies the connections
between variables to identify the key factors
influencing industry trends. If product price is
negatively correlated with sales volume and
advertising investment is positively correlated
with market share, it provides clues for
enterprises to analyze trends.
Causal analysis deeply determines the causal
relationship of variables, understands the
mechanism of industry changes, and predicts the
direction of trends. For instance, through
experimental design to analyze the causal
relationship between policy changes and
industry development, determine the policy
effects and their future impacts. Time series
analysis, for data that changes over time, such as
sales volume and market share fluctuations, uses
methods like moving average, exponential
smoothing, and ARIMA models to predict future
trends. The moving average method smoothed
the data, the exponential smoothing method
sensitively reflected changes, and the ARIMA
model took into account multiple factors to
improve the accuracy of predictions.

4.3 Construction of Trend Prediction Model
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Based on Data
Machine learning models are crucial for
data-driven trend prediction. Algorithms such as
decision trees, random forests, support vector
machines, and neural networks can
automatically learn data patterns and predict
industry trends. The decision tree segmentation
dataset builds a predictive tree structure;
Random forest integrates multiple decision trees
to enhance prediction stability; Support vector
machine for optimal hyperplane classification
regression Neural networks simulate the human
brain and handle complex nonlinear
relationships, such as predicting market share,
sales volume, etc. by inputting historical data.
Deep learning models have significant
advantages in handling large-scale and
high-dimensional data. For instance, LSTM and
GRU can automatically extract features and
analyze text and time series data. For instance,
the LSTM model can analyze the sentiment of
social media comments and predict the trend of
product demand.
Model evaluation and optimization ensure
performance. The prediction accuracy is
commonly measured by indicators such as mean
square error and accuracy rate. A smaller error
indicates higher accuracy. Based on the
evaluation results, adjust the parameters, select
the algorithm or features. For instance, when the
mean square error is large, the number of neural
network layers or the conversion method can be
adjusted for retraining to enhance the prediction
accuracy and generalization ability.

5. Future Development Prospects and
Suggestions of Data-Driven Decision-Making
in the Trend Judgment of Popular Industries

5.1 Future Development Outlook
The deep integration of data technology and
artificial intelligence will be an important
development direction for data-driven
decision-making in the trend judgment of
popular industries in the future. With the
continuous development of artificial intelligence
technology, automated machine learning
(AutoML) technology will gradually mature and
be widely applied. AutoML technology can
automatically complete the cumbersome
processes such as data preprocessing, model
selection, and parameter optimization, lowering
the threshold for data analysis and enabling more
enterprises to utilize advanced algorithms for

trend judgment. Meanwhile, reinforcement
learning technology will enable decision-making
systems to continuously optimize
decision-making strategies based on real-time
feedback, enhancing the dynamic adaptability of
decisions. For instance, in the field of intelligent
transportation, through reinforcement learning
algorithms, traffic lights can automatically adjust
their signal duration based on real-time traffic
flow, optimize traffic flow, and enhance road
traffic efficiency. Real-time data analysis and
decision-making will also become the future
development trend. With the popularization of
technologies such as the Internet of Things and
5G, the speed of data generation and
transmission will become increasingly fast.
Enterprises will be able to collect and analyze
industry data in real time, enabling real-time
trend judgment and decision-making. For
instance, in the manufacturing industry, by
collecting real-time operational data of
production equipment through Internet of Things
(IoT) devices, enterprises can promptly identify
potential equipment malfunctions, adjust
production plans, prevent production disruptions,
and enhance production efficiency and product
quality. Cross-industry data sharing and
cooperation will bring new opportunities for
judging the trends of popular industries. The
correlation among popular industries is
increasing day by day, and cross-industry data
sharing and cooperation will become a trend. By
integrating data from different industries,
enterprises can gain a more comprehensive
perspective and discover new industry trends
and business opportunities. For instance, data
sharing among the automotive industry, the
energy industry and the transportation industry
will help promote the development of intelligent
transportation and new energy vehicles.
Automobile enterprises can combine the
distribution data of charging facilities in the
energy industry and the road condition
information in the transportation industry to
optimize the range planning and charging
strategies of new energy vehicles and enhance
the user experience.

5.2 Suggestions
Strengthening data governance is the foundation
for enterprises to apply data-driven
decision-making to judge the trends of popular
industries. Enterprises should establish a sound
data governance system to ensure the quality,
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security and compliant use of data. Establish
data standards and management norms, clarify
the definition, format, storage methods, etc. of
data, strengthen data quality management, and
ensure the accuracy, completeness and
consistency of data. At the same time, enhance
data security protection, adopt encryption
technology, access control and other measures to
prevent data leakage and abuse, and protect the
privacy of enterprises and users. Cultivating data
talents is the key to enhancing an enterprise's
data-driven decision-making capabilities.
Data-driven decision-making requires compound
talents who are proficient in both business and
data analysis. Enterprises should enhance talent
cultivation and recruitment, carry out training
related to data analysis and decision-making, and
improve employees' data literacy and analytical
capabilities. The training content can include the
use of data analysis tools, the application of data
analysis methods, and the concept of data-driven
decision-making, etc. At the same time, attract
talents with professional backgrounds in data
science, machine learning, etc. to join, providing
talent support for the enterprise's data-driven
decision-making. Continuous innovation and
optimization are necessary conditions for
data-driven decision-making to remain
competitive in the judgment of popular industry
trends. Data-driven decision-making is a
constantly evolving and optimizing process.
Enterprises should maintain an innovative
mindset, pay attention to the latest developments
in data technology and industry trends, and
constantly explore new data analysis methods
and application scenarios. For instance, with the
development of blockchain technology,
enterprises can explore how to utilize blockchain
technology to enhance the security and
credibility of data, providing more reliable data
support for data-driven decision-making. Based
on the actual application effect, continuously
optimize the decision-making model and process
to enhance the efficiency and effectiveness of
data-driven decision-making. Regularly evaluate
and update the decision-making model, adjust
the model parameters and algorithms according
to market changes and data characteristics, and
ensure the accuracy and adaptability of the
decision-making model.

6. Conclusion
Data-driven decision-making has significant
application value and huge potential in the

judgment of popular industry trends. By
effectively collecting and integrating
multi-source data and applying diverse data
analysis methods to build predictive models,
enterprises can grasp industry trends more
accurately and promptly, providing scientific
basis for decisions such as strategic planning,
product development, and market expansion.
Despite the challenges such as data quality and
technical complexity in the application process,
with the continuous advancement of data
technology and the improvement of enterprise
data governance capabilities, data-driven
decision-making will play an increasingly
important role in the judgment of popular
industry trends. Enterprises should actively
embrace the concept of data-driven
decision-making and enhance their data
capabilities to remain invincible in the fierce
market competition. In the future, with the deep
integration of data and artificial intelligence and
the development of cross-industry data sharing,
data-driven decision-making will enjoy a
broader development prospect and inject new
impetus into the innovative development of
popular industries.
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