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Abstract: With the massive data explosion, the era of big data has arrived. How to analyze big data efficiently has
become an important topic. Machine learning, which uses artificial intelligence, is one of the most commonly used
methods of data analysis. Traditional machine learning algorithms are often designed for offline batch training, but this
approach is difficult to apply to large and growing data sets in big data environments. This paper takes the procurement
business of manufacturing enterprises as the research object, and on the basis of comprehensive analysis of the
characteristics of procurement business and data characteristics, determines the construction idea of intelligent
procurement management framework, and builds an intelligent procurement management framework based on machine
learning under big data. Based on this, this paper uses decision tree machine learning algorithm to transform the
traditional procurement system. Make it more suitable for the current big data environment.
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1. INTRODUCTION

With the rapid development of big data, artificial intelligence and other information technologies and the
changes of digitalization in existing industries, the amount of data has increased rapidly, and massive data has
appeared all over the world. [1] The era of big data is characterized by explosive growth and rapid organization
of data. In purchasing management, the use of artificial intelligence and machine learning to help enterprises
digital transformation has increasingly become the research focus of experts and scholars. Machine learning is
the most intelligent and widely used core field of artificial intelligence. It is also the most important part of
enterprises in the field of artificial intelligence. [2-3] Many scholars have studied the key technologies of
machine learning, and applied clustering and classification algorithms to organize data, effectively extracting
hidden valuable information from a large number of data, thus giving decision-making ability. [4] In the context
of big data, improving the efficiency of procurement management through digital innovation, improving the
efficiency of procurement management and strengthening risk control are the keys to improving the core
competitiveness of enterprises.

Guo Min (2021) pointed out that in the digital age, the core of digital procurement is to create data value by
using data analysis and mining methods. The goal of data analysis is not data, but business, that is, the core
problem of digital procurement is to emphasize how to turn data problems into business problems. Business
characteristics must be explained by effective data collection and the design of appropriate characteristics [5]. In
order to solve the technical problems in the actual procurement system, this paper adopts the decision tree
algorithm of machine learning, and establishes an intelligent procurement system based on the decision tree
algorithm of machine learning, which can quickly classify the procurement data and speed up the retrieval of
material information. [6]

2. RELATED WORK

2.1 Big data
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Current user interactions with digital interfaces often face many challenges, and one of McKinsey's main
definitions of Big Data in its report, Big Data: The Next Frontier for Innovation, Competition, and Productivity,
is as follows: The collection of massive amounts of data that are captured, stored, managed, and analyzed far
beyond the capabilities of traditional database software tools. [7]

Big Data permeates every field and is changing the way we live, work and do business. [8] Big data even has 5V
characteristics, namely Volume, Variety, Velocity, and data Value, which are the most common and common
characteristics. [9-11] In practice, big data systems include the following aspects :(1) data collection; (2) Data
storage; (3) Data calculation; (4) Data mining and analysis; (5) Data application; (6) Data security.

In the manufacturing industry, industrial big data is used to improve the manufacturing level, including product
fault diagnosis and prediction, process analysis, production process improvement, production process energy
consumption optimization, industrial supply chain analysis and optimization, production planning and
scheduling.

In the enterprise intelligent procurement management system, we can use big data to build enterprise intelligent
data warehouse, organize all procurement data sets, and use artificial intelligence for planning and analysis to
achieve the lowest cost of business procurement.

2.2 Machine learning

The core of machine learning is to make machines imitate people and own the way people think. The mechanism
of machine learning can be summarized in two stages. First, a series of training data is given, and then a learning
system model is used to predict and test the data set. [13-14] The goal is to find a specific model hidden in the
data and use it to infer new data.

Supervised learning is the most widely used and abundant machine learning method at present. [15] For example,
common algorithms such as support vector machines (SVM), logistic regression, and decision trees are all
supervised learning. This paper uses decision tree method to demonstrate the application of intelligent
purchasing system. As one of the cornerstones in the field of machine learning, decision tree algorithm has won
a wide range of applications due to its intuitiveness and easy interpretation. Today, with the increasing depth and
complexity of technology, decision tree algorithm still maintains its unique charm. [16] It can be combined with
emerging machine learning techniques such as deep learning and reinforcement learning to create more powerful
and adaptable models. For example, the predictive performance of decision trees has been significantly improved
through random forests or lifting methods in ensemble learning, while retaining the interpretability of the model.
The structure of decision trees makes them a powerful tool for understanding data properties and making
predictive decisions, especially in scenarios where quick decision making and explanation of the decision
process are required. This is particularly important in the intelligent procurement system.

2.3 Purchasing intelligent management

Intelligent management is artificial intelligence and management science, knowledge engineering and system
engineering, computer technology and communication technology, Software engineering, information
engineering and other multi-disciplines, multi-technology combination, mutual penetration into a new
technology, a new discipline. [17] Intelligent management is gradually playing a greater role in business
management. The intelligent management concept is applied to the procurement business, that is, relying on big
data, artificial intelligence and other technical means to achieve intelligent procurement management, reduce the
cost and risk of enterprise procurement, and develop more reasonable procurement plans. [18] Intelligent
procurement management reflects the people-oriented, but also reflects the material (data) as the support basis,
only according to the enterprise's own intelligent structure, tailored to their own procurement management mode
and method, in order to play the value of intelligent procurement management. [19]

To solve the problem that it is difficult to obtain effective information from massive procurement data in
enterprise procurement management under big data, machine learning decision tree can solve this problem well.
In order to meet the requirements of data analysis in procurement management, a data warchouse for data
procurement management is designed. Firstly, the data is sorted and graded through artificial intelligence, and
then the procurement intelligent management model is designed through the machine learning decision tree
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algorithm to further mine and analyze the procurement data and make the accuracy judgment. To find out more
valuable information to assist management decision-making, make purchasing management possible.

2.4 Decision tree algorithm

Decision tree algorithm is a typical representative, which has the advantages of high classification accuracy and
simple model generation. [20] The C4.5 decision tree inherits the advantages of ID3 and is optimized and
improved. It can discretize continuous eigenvalues and generate classification rules that are easy to understand
and have high prediction accuracy. It is the most commonly used decision tree algorithm. [21]C4.5 decision tree,
based on information theory, selects information entropy and information gain as the criteria for data
classification. [22-23]C4.5 decision tree inherits the advantages of ID3 and is optimized and improved. It can
discretize continuous eigenvalues and generate classification rules that are easy to understand and have high
prediction accuracy. It is the most commonly used decision tree algorithm. [21]C4.5 decision tree, based on
information theory, selects information entropy and information gain as the criteria for data classification.
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Figurel: Decision tree example diagram

The data warchouse is established in the intelligent procurement management of enterprises, and the
procurement data is mined and analyzed based on the support of decision tree algorithm, so as to solve the
problem that the procurement cost is too high due to too much information and too many influencing factors in
the traditional procurement system, which is not conducive to the development of enterprises. [22-23] This paper
mainly studies the application of decision tree algorithm in intelligent purchasing system. Classification is a
supervised learning algorithm that classifies data objects into predefined classes based on known attribute values.
Classification prediction is the most widely used method in data mining, and decision tree algorithm is its typical
representative, which has the advantages of high classification accuracy and simple model generation.

3. APPLICATION OF MACHINE LEARNING DECISION TREE ALGORITHM IN
INTELLIGENT PURCHASING

In the era of big data, the use of data has become a major issue, and it is difficult for decision makers in
procurement operations to rely on their eyes and experience. [24] Machine learning algorithms mine valuable
information hidden in massive data. This paper starts with the procurement business and draws a conclusion.
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Based on the decision tree algorithm, the intelligent management needs of each business topic are analyzed, the
corresponding features are selected, and the intelligent management model is built through the corresponding
machine learning algorithm to achieve intelligent management.

This chapter takes C enterprise as an example for practice. The enterprise is a machinery manufacturing
enterprise, and its procurement business is usually based on the procurement of raw materials, partly involving
the procurement of activity materials, employee welfare, research and development materials, office supplies, etc.
C enterprises have a wide variety of raw materials, a total of 383 different types of different types, a large
amount of procurement, an average monthly intervention procurement of more than 1000 times.

3.1 Experimental model

Decision tree algorithm. In this experiment, we use the decision tree algorithm model to simulate and analyze the
intelligent procurement system of C enterprise. Since C company has thousands of purchases every month, it is
difficult for the company to use traditional methods to accurately grasp and analyze the procurement cost control
situation. [25]Based on this, the corresponding attributes of procurement cost control are extracted, and then
C4.5 decision tree is used to learn the classification rules of control levels, so as to realize the forecast of
procurement cost control and timely reflect the situation of procurement cost control. Then, the correlation
analysis of the calibrated procurement cost control data is carried out, and the management of procurement cost
is finally realized.

(1) Create a decision tree classifier instance
clf = DecisionTreeClassifier(criterion="entropy', random_state=42) (1)
(2) Training model
clf.fit(X_train, y_train) 2)
(3)Make predictions on the test set
y_pred = clf.predict(X _test) 3)
(4) Evaluation model

accuracy = accuracy_score(y_test, y_pred)
print(fModel accuracy: {accuracy:.2f}') 4)

3.2 Experimental process

(1) Data feature extraction and data preprocessing

A total of 1212 items of procurement cost control data were extracted from the procurement cost fact table in the
procurement management data warehouse of enterprise C, including procurement materials, actual procurement
costs, planned costs, differences between plans and realities, suppliers, purchasers, and levels. In the
procurement cost control level, 1 represents procurement cost savings and 2 represents consistency. 3 indicates a
slight overspend and 4 indicates a significant overspend

(2) Establish the model

Import procurement cost control data, use decision tree method to train the classification forecasting model of
procurement cost data. [26]The classification model needs to use two types of data, namely the test set and the
training set, so it also needs to divide the procurement cost control data. Combining decision tree and decision
rule, the analysis conclusion is: when the difference between planned cost and actual cost, the actual purchase
cost control level can be calculated, which can be divided into one level, two level, three level and four level. As
shown in the following table:
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Table 1: Procurement cost data division table

Procurement Cost Control Confidence

Decision Rule Level Level
If difference > -0.3 (131) Level 1 98.5%
If -0.3 (692) < difference <=-361.03 (559) Level 2 98.6%
If difference <= -1389.95 (37) AND actual cost <= 19,230.8 (6) Level 3 83.3%
If difference <= -1389.95 (37) AND actual cost > 19,230.8 (6)  Level 4 83.9%
If -1389.95 (96) < difference <= -484.43 (68) Level 3 85.3%
If-1389.95 (96) < difference AND difference > -484.43 (28) Level 2 57.1%
(3) Network training:

Add analysis nodes to the decision tree classification model to analyze the accuracy of procurement cost control
classification results. Based on the analysis results of the coincidence matrix output, it is found that in the
procurement cost control decision tree classification prediction model, the cost control level and procurement
control level of the training data set are shown in the following table:

Table 2: Training data set accuracy table

Procurement Cost Control ~ Training Data Training Data Test Data Test Data
Level (Actual) (Misjudged) (Actual) (Misjudged)
Level 1 131 2 62 1

Level 2 587 20 284 8

Level 3 74 11 27 5

Level 4 31 5 16 1

3.3 Experimental algorithm

The procurement cost data collected by the enterprise was pre-processed before going online, and a total of 1212
items of special diagnosis data were extracted. It is imported into the decision tree algorithm, the preprocessed
data is converted into numerical values, and the feature set and label are defined. By using the classification
model, the procurement cost control data is divided into two types, namely the test set and the training set, and
the generated decision tree algorithm and classification rules are used to partition the procurement cost control
data. [27]Through the training data, we can add analysis nodes to the decision tree classification model to
analyze the accuracy of the classification results of procurement cost control, and finally use the coincidence
matrix to output the analysis results.

Finally, 7 procurement cost saving data sets can be obtained by generating association rules and analyzing
association relationships, and procurement management suggestions are finally obtained by analyzing their
relationships. Enterprises with a strong association with savings can further increase their procurement efforts.
For enterprises that have a strong association with overspending, the intensity of cooperation with them can be
reduced and strict.

Review the purchase price; For the procurement personnel with a strong correlation with overspending, the
relevant personnel can be interviewed to investigate the causes of cost overspending, and linked to the
performance of the procurement personnel, and finally, in the procurement approval, the procurement price
needs to be more strictly controlled.

3.4 Practical Conclusions
It is found in the correlation analysis of procurement cost control that enterprises with strong correlation with

savings can further increase their procurement efforts. For enterprises that have a strong association with
overspending, the intensity of cooperation with them can be reduced and strict
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Review the purchase price; [28]For the procurement personnel with a strong correlation with overspending, the
relevant personnel can be interviewed to investigate the causes of cost overspending, and linked to the
performance of the procurement personnel, and finally, in the procurement approval, the procurement price
needs to be more strictly controlled.

Compared with the traditional procurement system that relies on manpower, the intelligent procurement system
using machine learning decision tree has higher accuracy and more accurate actual data, greatly reducing errors
and reducing enterprise costs. Standardized high-precision algorithms and models and standardized forecast data
can better manage enterprises, show the causes of cost overruns more clearly, and be more conducive to the
procurement choice of enterprises. [29]However, the traditional procurement often requires a lot of manpower
and material costs and it is difficult to get the best procurement choice, and the application of machine learning
in manufacturing intelligent procurement technology solves these problems well.

To sum up, the application of machine learning in intelligent procurement systems reduces costs for enterprises,
and it also has the advantages of greater accuracy, efficiency, standardized reporting, and personalized
interpretation.

4. CONCLUSION

In conclusion,starting from the basic knowledge of decision tree, gradually in-depth algorithm optimization and
research progress, and finally demonstrates its application in practical problems through a practical case. A
purchasing cost intelligent management model based on decision tree -Apriori algorithm is constructed. First of
all, through the analysis of material procurement attributes, design a unified procurement cost control attributes,
and then use C4.5 decision tree algorithm to achieve the classification of procurement cost control levels.
Secondly, the [30]Apriori algorithm is used to output the association rules in the purchase cost control data. Can
put forward targeted decision suggestions for purchasing cost management. Procurement cost control is an
important way for enterprises to reduce costs and increase efficiency, provide quantitative data for assessing
employees' work performance, and provide more accurate decision support for procurement cost management. In
the future, with the further integration of information technology and management science, business
management

The update and iteration of theory and management environment, and the design of intelligent management
characteristics of procurement can have a deeper study.

Better meet the needs of procurement management. Through a high degree of combination with artificial
intelligence and the use of deep learning algorithms to achieve independent learning, can better improve the
self-learning ability of intelligent procurement management, in order to improve the level of procurement
management and intelligent effect.

With the explosion of big data in the era of big data, the accumulation and availability of all kinds of data
continue to increase, as well as the development of computers, the use of powerful data mining capabilities based
on machine learning to overcome traditional manual procurement methods, and the choice of artificial
intelligence can greatly empower enterprises. Artificial intelligence can help enterprises more accurately
purchase means of production and select supply chains, greatly improving the efficiency of enterprises.

Driven by both business and technology, enterprises have an increasing demand for intelligent management of
procurement business, and are eager to improve the efficiency of procurement management, reduce management
costs, and promote the digital transformation of enterprises through digital and intelligent means. Therefore, how
to make full use of big data, artificial intelligence and other technologies to empower procurement management
is of great significance to the digital and intelligent construction of enterprises.
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