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Abstract: With the rapid increase of data volume in operation, the application of data 
mining technology in operation optimization is becoming increasingly widespread. This 
article analyzes several core data mining techniques, including classification and regression 
analysis, association rule exploration, anomaly detection and prediction algorithms, as well 
as the application of deep learning and artificial intelligence. Through in-depth research on 
these technological features and application scenarios, the actual effects and application 
value in multiple operational improvement areas such as sales forecasting, inventory 
control, risk assessment, and customized recommendations have been revealed. Data 
mining technology not only improves operational efficiency, but also provides data support 
for enterprise strategy decisions, making it an indispensable tool for modern enterprise 
management. 

1. Introduction 

With the increasing complexity of enterprise operating environments, traditional management 
models are gradually unable to meet the rapidly changing market demands. Operational 
optimization has become the key to enhancing enterprise competitiveness, and data mining 
technology, with its excellent data processing and analysis capabilities, has become an important 
tool for promoting operational efficiency improvement. By extracting potential patterns from 
massive amounts of data, data mining techniques can not only improve decision-making efficiency, 
but also play an important role in precision promotion, risk prevention, market forecasting, and 
other aspects. This article aims to conduct in-depth research on the application of data mining 
technology in operational optimization, and explore its benefits and practical applications, in order 
to provide scientific basis for the improvement of enterprise operations. 

2. Overview of Operations Optimization 

2.1 Definition of Operational Optimization 

Operational optimization refers to the analysis and adjustment of internal operational activities 
within a company, with the aim of maximizing resource utilization efficiency, reducing operating 
costs, and improving product quality, thereby strengthening the company's market competitiveness 
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and long-term development potential. This process involves strict control over various operational 
details and redesign of business processes, committed to optimal resource allocation, process 
simplification, and efficient business execution. In contemporary enterprise management systems, 
operational optimization no longer focuses solely on improving production efficiency and reducing 
costs, but also encompasses multiple dimensions such as enhancing customer experience, increasing 
profits, and expanding market share. With the advancement of information technology and big data 
mining technology, operational optimization is moving towards the field of intelligence and 
automation, enabling enterprises to identify problems and adjust strategies in a timely manner based 
on data insights. 

2.2 Objectives of Operational Optimization 

The goal of operational optimization is to improve the overall business execution efficiency of 
the enterprise through refined management of various operational activities. Ensure that enterprises 
can achieve cost savings, enhance production efficiency, and expand profits while adapting to 
market changes. The specific refinement goals are: ① Improve    
Through scientific methods for rational allocation and efficient mobilization of resources, strive to 
make the most of enterprise resources, reduce unnecessary resource waste, and cut down on 
ineffective investments. ② Reduce        
efficiency, and streamlining non essential expenses, effectively reduce operating costs and expand 
the profit margin of the enterprise Improving customer satisfaction: With accurate market demand 
forecasting and flexible production arrangements, we ensure that products and services can be 
delivered on time and meet customer expectations, thereby enhancing customer satisfaction and 
loyalty Enhanced Decision Support: Utilizing data mining and intelligent decision-making systems 
to provide management with detailed operational data, assisting them in making quick and 
appropriate decisions in a changing environment Realizing long-term sustainable development: By 
accurately predicting market trends and properly arranging resources, it helps enterprises achieve 
long-term stable development and maintain a competitive advantage in the market. The 
fundamental goal of operational optimization is to make a company's operational activities more 
efficient and flexible, able to quickly adapt to market changes, and maintain the company's 
sustained growth and innovation capabilities. The core objectives of operational optimization, as 
shown in Figure 1, are interrelated and jointly promote the improvement of overall operational 
efficiency of the enterprise. 

 

Figure 1. Operational Optimization Architecture Diagram 
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3. Analysis of data mining techniques in operational optimization 

3.1 Classification and Regression Analysis Techniques 

Classification and regression analysis are commonly used supervised learning techniques in data 
mining, primarily for predicting and analyzing relationships between variables. By training models 
on known data, patterns can be extracted and new data can be classified or predicted accordingly. 
Although classification and regression differ in their applications, they both heavily rely on labeled 
data (i.e. target variables) to achieve accurate prediction or classification. Classification technology 
aims to categorize data and is commonly used in fields such as spam identification, user 
segmentation, and disease diagnosis. In this process, the target variable is qualitative, and the model 
aims to determine the classification of the data. Based on the customer's characteristic information, 
the classification model can infer whether the customer has the potential to become a high-value 
customer. On the other hand, regression techniques are aimed at predicting quantitative target 
variables, and their application scope covers trend prediction of stock prices, estimation of product 
sales, and prediction of climate temperature. Regression analysis predicts the numerical values of 
continuous variables by establishing the correlation between input features and output targets. In 
practical applications, these two analytical techniques are often accomplished by establishing 
mathematical models that typically use linear or nonlinear combinations of input features to predict 
the value of the target variable. The linear regression model can be expressed as: 

 εββββ +++++= nn22110 x...xxy  (1) 

Among them, y is the target variable (continuous variable), x1 , x2 ,…, xn s the input 
feature,β1,β2,…,βnis the regression coefficient, and ϵ is the error term. By minimizing the error 
term, regression analysis can find the optimal coefficient values to predict the target variable. 

3.2 Association rule mining techniques 

Association rule mining technology is used to discover implicit relationships between items from 
large amounts of data, and is widely applied in fields such as market basket analysis, 
recommendation systems, and inventory management. The core purpose of this technology is to 
explore the interrelationships between various data items through in-depth analysis of transaction 
data. For example, in the field of commerce, studying the matching patterns of products purchased 
by consumers can assist businesses in identifying which products tend to be selected together, 
thereby improving product display layout and planning marketing activities to increase revenue. 
Association rules are generally expressed in the format of A ⇒ B, whic       
B is also more likely to appear. The criteria for evaluating association rules mainly include support, 
confidence, and enhancement, among which support and confidence are widely used as the most 
basic evaluation parameters. Support: Represents the frequency of occurrence of itemsets in a rule. 
The formula is: 

 N
B)�P(A =B)Support(A ⇒

 (2) 
Among them, P (A ∪ B) repre            

B, and N is the total number of transactions. The higher the support, the more frequent the rules are. 
Confidence: Refers to the probability of B occurring under the condition that A is known to 

occur. The formula is: 
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 Support(A)
B)�Support(A =B)(AConfidence ⇒

 (3) 
High confidence indicates strong reliability of the rule, meaning that when A occurs, B is more 

likely to occur. Through these evaluation methods, the company can identify the most valuable 
correlation patterns, which can effectively guide business activities such as inventory control, 
customized sales, and even marketing promotion. 

3.3 Anomaly detection and prediction model technology 

The technology of anomaly detection and prediction models has important applications in risk 
management, fault detection, and demand forecasting. The main purpose of anomaly detection is to 
discover patterns that are significantly different from normal behavior, which typically represent 
potential faults, fraud, or other critical events. Predictive models focus on extracting patterns from 
past data, predicting future trends and outcomes, and assisting businesses in making informed 
decisions. In the field of anomaly detection, commonly used technical methods include statistical 
methods, distance calculation methods, and machine learning techniques. For example, statistical 
anomaly detection determines whether a data point is abnormal by calculating the mean and 
standard deviation of the data; Distance based technology identifies anomalies by measuring the 
spatial distance between data points; Machine learning techniques, such as Support Vector Machine 
(SVM) and Isolation Forest algorithm, detect abnormal data points by training models. As for 
prediction models, common techniques include regression prediction, time series analysis, and 
neural networks. As shown in Table 1, the following is a comparison of anomaly detection and 
prediction model techniques: 

Table 1. Comparison of Anomaly Detection and Prediction Model Technologies 

Technical 
category 

Main methods Application 
scenarios 

advantage disadvantage 

outlier 
detection 

Statistical methods 
SVM､Isolation Forest 

Fraud detection 
and fault 
diagnosis 

Efficient and 
suitable for big 

data 

Sensitive to noise 

prediction 
model 

Regression analysis, 
time series, neural 

networks 

Sales forecast, 
demand forecast 

Adapt to 
non-linear 

relationships 

High data quality 
requirements 

3.4 Deep Learning and Artificial Intelligence Technologies 

Deep learning and artificial intelligence (AI) technologies are gradually becoming core 
technologies in operational optimization, especially in processing complex data, automating 
decision-making, and improving business efficiency. As an important subfield of machine learning, 
deep learning is dedicated to automatically extracting features from large amounts of information 
by constructing multi-layer neural network structures. Compared to traditional algorithms, this 
learning method can handle more complex types of data such as images, audio, text, etc., and 
demonstrates better performance and self-learning ability. The key to deep learning lies in its 
multi-layer neural network structure, which can spontaneously extract features from data without 
the need for manual intervention. Models such as Convolutional Neural Networks (CNN), 
Recurrent Neural Networks (RNN), and Generative Adversarial Networks (GAN) are typical 
representatives in deep learning. CNN has shone in the field of image analysis, while RNN is 
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particularly suitable for processing time series data and stands out in language processing and 
speech recognition. The scope of artificial intelligence is not limited to deep learning, but also 
includes other intelligent algorithms such as reinforcement learning and genetic algorithms. The 
purpose of artificial intelligence is to simulate and enhance human intelligence, enabling machines 
to learn independently and make judgments. In the training process of deep learning models, 
optimizing the loss function is a key step, and commonly used loss functions include mean square 
error (MSE) and cross entropy. A typical neural network loss can be expressed as: 
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 (4) 

Among them, is the actual value,  is the predicted value, and N is the sample size. By 
minimizing the loss function, the neural network can optimize its weights and biases, gradually 
improving prediction accuracy. With the continuous improvement of computing power and the 
accumulation of data volume, the application scenarios of deep learning and AI technology will 
continue to expand, becoming the core competitiveness of enterprise operations. 

4. The practical application of data mining technology in operational optimization 

4.1 Sales Forecasting and Demand Management 

 

Figure 2. Sales Forecast and Demand Management Process Diagram 

Sales forecasting and demand management help businesses accurately predict future market 
demand, thereby developing reasonable production plans and inventory management strategies. 
Through data mining techniques, companies can extract key information from past sales records, 
market dynamics, seasonal fluctuations, and consumer habits to predict future sales trends and 
demand fluctuations, thereby optimizing resource allocation, controlling inventory costs, and 
improving supply chain efficiency. In the field of sales forecasting, commonly used techniques 
include time series forecasting, regression equation forecasting, and artificial intelligence learning 
algorithms. By conducting in-depth research on the time series of past sales data, it is possible to 
reveal its inherent sales patterns and make predictions about future sales trends; Adopting 
regression analysis method is to construct mathematical connections between sales volume and 
other variables (such as product pricing, market promotion, etc.), and use them as the basis for sales 
forecasting; Machine learning techniques, such as support vector machines (SVM) and deep neural 
networks, can handle more complex nonlinear data relationships and achieve accurate sales 

iy iŷ
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forecasting in large-scale data processing. For example, companies can use regression prediction 
models to estimate future market demand by combining historical sales records and external factors 
(including climate conditions, holiday schedules, etc.). On this basis, data mining technology can 
help enterprises accurately grasp personalized market demands, target various markets and 
consumer groups, accurately identify their specific needs, and implement precise market promotion 
and inventory adjustment strategies. The process of sales forecasting and demand management, as 
shown in Figure 2, enables enterprises to accurately predict demand and optimize operations 
through this series of processes. 

4.2 Inventory Management and Logistics Optimization 

Inventory management and logistics optimization are key components of enterprise supply chain 
management. Through data mining techniques, inventory turnover can be effectively improved, 
inventory backlog can be reduced, and logistics costs can be lowered. In traditional inventory 
management models, manual subjective judgment and pre-set inventory criteria are often relied 
upon, while data mining techniques can track inventory status in real time, predict market demand 
trends, and flexibly adjust inventory levels based on analyzed data. The application of data mining 
in inventory management mainly focuses on demand forecasting, improvement of inventory 
strategies, and coordination of supply chains. By utilizing techniques such as time series analysis 
and regression analysis, enterprises can accurately predict inventory demand and prevent issues of 
excessive or insufficient inventory. Inventory management models constructed using machine 
learning, such as reinforcement learning based inventory control models, can automatically 
optimize inventory strategies to achieve optimal inventory status and reduce inventory maintenance 
costs. In terms of logistics optimization, data mining technology helps enterprises conduct in-depth 
analysis of transportation routes, warehouse layouts, and distribution models. Through big data 
mining, enterprises can identify the lowest cost delivery routes, reduce transportation costs, and 
improve logistics efficiency. At the same time, enterprises can quickly respond to unexpected 
situations (such as traffic congestion, adverse weather, etc.) by monitoring the transportation status 
in real time, ensuring the smooth operation of the logistics system. By optimizing inventory 
management and logistics processes through data mining techniques, enterprises can not only 
improve operational efficiency and reduce operating costs, but also more flexibly respond to market 
changes, enhance the resilience and risk resistance of the entire supply chain. 

4.3 Risk Assessment and Decision Support 

In operational optimization, risk assessment and decision support systems provide scientific 
decision-making basis for enterprises through data mining technology, helping them identify 
potential risks and take corresponding measures. This system explores possible risk factors in 
enterprise activities, such as market fluctuations, competitive pressures, policy changes, etc., 
evaluates the potential impact of these factors on the enterprise, and promptly identifies crisis 
signals and formulates response strategies. In the field of risk analysis, the application of data 
mining techniques covers: analyzing historical data to identify the patterns and trends of risk events; 
Using machine learning programs such as decision trees, support vector machines (SVM), etc. to 
predict risks; Establish a risk quantification assessment model to measure the specific impact of 
various risk events on business operations. For example, companies can use credit evaluation 
models to predict the likelihood of customer default, use clustering techniques to distinguish 
high-risk customer groups, and implement corresponding credit management strategies. The 
decision support system combines data mining technology to take into account the strategic 
direction of the enterprise and changes in the external environment, and outputs the best decision 
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plan. The system first collects data on the market, finance, and other aspects; Next, data mining 
techniques are used for data analysis to reveal underlying patterns; Based on the analysis results, 
construct decision models such as decision trees and Analytic Hierarchy Process (AHP); Ultimately, 
decision-making recommendations are formed to assist management in making quick and accurate 
decisions, effectively responding to market fluctuations, reducing risks, improving decision-making 
efficiency, and enhancing the company's market competitiveness. By applying data mining 
techniques for risk assessment and decision assistance, enterprises can better adapt to market 
changes, reduce risk exposure, thereby improving the speed and accuracy of decision-making and 
enhancing their competitiveness. 

4.4 Personalized Recommendations and Precision Marketing 

Personalized recommendation and precision marketing aim to provide customized product or 
service recommendations to customers by analyzing user behavior and preferences, improving 
customer satisfaction and purchase conversion rates. By using data mining techniques, companies 
can filter key information from consumers' past behavior records, accurately predict customer needs, 
and develop targeted sales tactics based on this. Personalized push generally relies on advanced 
technologies such as collaborative filtering, content orientation, and integrated recommendation 
algorithms. The collaborative filtering algorithm recommends products that are similar in behavior 
to the target user by comparing their behavior patterns; Content oriented algorithms recommend 
products or services that match consumers' past behavior based on their interests; The fusion 
recommendation algorithm integrates multiple recommendation methods, aiming to enhance the 
accuracy and breadth of recommendations. Accurate sales strategy utilizes data mining techniques 
to finely classify consumers, uncover specific needs of various user groups, and tailor unique sales 
plans for each segmented market. By using tools such as cluster analysis and decision trees, 
enterprises can not only accurately grasp market trends, but also avoid unnecessary waste of 
resources, thereby improving the economic benefits of marketing activities. By implementing 
personalized push and precise sales strategies through data mining techniques, enterprises can 
optimize customer experience, enhance customer loyalty, and further promote sales performance 
growth and market share expansion. 

5. Conclusion 

The use of data mining technology to optimize operational processes has become a core 
technology for major companies to improve operational efficiency, reduce operating costs, and 
enhance market competitiveness. Data mining technology provides scientific basis and accurate 
business forecasting for enterprise decision-making, covering multiple aspects such as sales trend 
forecasting, demand control, inventory adjustment, risk assessment, and customized customer 
recommendations. Through in-depth analysis of vast amounts of information, enterprises can 
discover potential business opportunities and risks in the market, achieve optimal allocation of 
resources, and implement meticulous management of operational processes. 

Reference 

[1] Kwabena Abedi, Julius Codjoe, Raju Thapa. Making Data-Driven Transportation Decisions 
for Freight Operations. Journal of Transportation Technologies, 2023, 13(3):411-442. 

[2] Xin Lida, Long Wa. Remapping Digital Operations iClick is promoting big data technologies 
among companies to facilitate high-quality economic growth. China Report ASEAN, 2021, 
6(5):48-49 



Socio-Economic Statistics Research 

151 

[3] Phillip Stoffel, Patrick Henkel, Martin Ratz, Alexander Kumpel, Dirk Muller. Safe operation of 
online learning data driven model predictive control of building energy systems. Energy and 
AI, 2023, 14(4):536-549.  

[4] Bingyu YANG, Honghong HUANG, Qun ZHOU, Kangning SHU. Application of 
Meteorological Data Operation System (MDOS) in Meteorological Operation. Meteorological 
and Environmental Research, 2022, 13(1):31-34 

[5] Anastasios Zalachoris, Nikos Themelis. Assessment of the Efficiency of a Mewis Duct through 
Performance Analysis of Operational Data. Journal of Marine Science and Application, 2022, 
21(2):144-158.  

[6] D. Shen, "Complex Pattern Recognition and Clinical Application of Artificial Intelligence in 
Medical Imaging Diagnosis,” 2025 International Conference on Intelligent Communication 
Networks and Computational Techniques (ICICNCT), Bidar, India, 2025, pp. 1-8.  

[7] X. Liu, "Research on User Preference Modeling and Dynamic Evolution Based on Multimodal 
Sequence Data,” 2025 2nd International Conference on Intelligent Algorithms for 
Computational Intelligence Systems (IACIS), Hassan, India, 2025, pp. 1-7.  

[8] J. Huang, "Research on Multi-Model Fusion Machine Learning Demand Intelligent 
Forecasting System in Cloud Computing Environment, " 2025 2nd International Conference 
on Intelligent Algorithms for Computational Intelligence Systems (IACIS), Hassan, India, 2025, 
pp. 1-7.  

[9] W. Han, "Using Spark Streaming Technology to Drive the Real-Time Construction and 
Improvement of the Credit Rating System for Financial Customers, " 2025 International 
Conference on Intelligent Communication Networks and Computational Techniques 
(ICICNCT), Bidar, India, 2025, pp. 1-6.  

[10] M. Zhang, "Research on Joint Optimization Algorithm for Image Enhancement and Denoising 
Based on the Combination of Deep Learning and Variational Models,” 2025 International 
Conference on Intelligent Communication Networks and Computational Techniques 
(ICICNCT), Bidar, India, 2025, pp. 1-5.  

[11] Y. Zou, "Research on the Construction and Optimization Algorithm of Cybersecurity 
Knowledge Graphs Combining Open Information Extraction with Graph Convolutional 
Networks, " 2025 2nd International Conference on Intelligent Algorithms for Computational 
Intelligence Systems (IACIS), Hassan, India, 2025, pp. 1-5.  

[12] K. Zhang, "Optimization and Performance Analysis of Personalized Sequence 
Recommendation Algorithm Based on Knowledge Graph and Long Short Term Memory 
Network,” 2025 2nd International Conference on Intelligent Algorithms for Computational 
Intelligence Systems (IACIS), Hassan, India, 2025, pp. 1-6.  

[13] Su H, Luo W, Mehdad Y, et al. Llm-friendly knowledge representation for customer 
support[C]//Proceedings of the 31st International Conference on Computational Linguistics: 
Industry Track. 2025: 496-504.  

[14] Y. Zhao, "Design and Financial Risk Control Application of Credit Scoring Card Model Based 
on XGBoost and CatBoost,” 2025 International Conference on Intelligent Communication 
Networks and Computational Techniques (ICICNCT), Bidar, India, 2025, pp. 1-5.  

[15] B. Li, "Research on the Spatial Durbin Model Based on Big Data and Machine Learning for 
Predicting and Evaluating the Carbon Reduction Potential of Clean Energy, " 2025 
International Conference on Intelligent Communication Networks and Computational 
Techniques (ICICNCT), Bidar, India, 2025, pp. 1-5.  

[16] Chen X. Research on the Integration of Voice Control Technology and Natural Language 
Processing in Smart Home Systems. European Journal of Engineering and Technologies, 2025, 
1(2): 41-48.  



Socio-Economic Statistics Research 

152 

[17] Xu, H. (2025). Optimization of Packaging Procurement and Supplier Strategy in Global 
Supply Chain. European Journal of Business, Economics & Management, 1(3), 111-117.  

[18] Huang, J. (2025). Research on Cloud Computing Resource Scheduling Strategy Based on Big 
Data and Machine Learning. European Journal of Business, Economics & Management, 1(3), 
104-110.  


	Keywords: Data mining; Operational optimization; Predictive model; Deep Learning
	Abstract: With the rapid increase of data volume in operation, the application of data mining technology in operation optimization is becoming increasingly widespread. This article analyzes several core data mining techniques, including classification...
	1. Introduction
	2. Overview of Operations Optimization
	2.1 Definition of Operational Optimization
	2.2 Objectives of Operational Optimization
	3. Analysis of data mining techniques in operational optimization
	3.1 Classification and Regression Analysis Techniques
	3.2 Association rule mining techniques
	3.3 Anomaly detection and prediction model technology
	3.4 Deep Learning and Artificial Intelligence Technologies
	4. The practical application of data mining technology in operational optimization
	4.1 Sales Forecasting and Demand Management
	4.2 Inventory Management and Logistics Optimization
	4.3 Risk Assessment and Decision Support
	4.4 Personalized Recommendations and Precision Marketing
	5. Conclusion
	Reference

