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Abstract .he importance of financial information management in colleges and
universities is becoming more and more prominent. How to manage financial
information efficiently has become an important issue of financial management
in colleges and universities. This paper takes decision tree algorithm as the main
research method and discusses its application in financial information manage-
ment in colleges and universities. Firstly, the basic principle and characteristics
of decision tree algorithm are introduced, and then its application in financial
information management in colleges and universities is elaborated, including
data preprocessing, feature selection, model construction and model evaluation.
Finally, the validity and practicability of decision tree algorithm in financial in-
formation management of colleges and universities are verified by experiments,
and its future development is prospected.
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1 Introduction

With the continuous expansion of the scale of colleges and universities and the in-
creasing complexity of financial management, the management of financial infor-
mation becomes more and more important. How to manage financial information
efficiently has become an important issue in colleges and universities financial man-
agement. Decision tree algorithm is a commonly used data mining algorithm, which
can handle complex data including numerical and discrete data[1], and has a wide
application prospect in the financial information management of colleges and univer-
sities[2]. Therefore, it is of great significance to study the application of decision tree
algorithm in the financial information management of colleges and universities to
improve the financial management level and optimize the financial information man-
agement of colleges and universities.

At present, some researches have discussed the application of decision tree algo-
rithm in financial management. Among them, some researches apply decision tree
algorithm to financial risk assessment, financial prediction and other fields, and
achieve certain results[3]. However, there is still a lack of systematic and in-depth
research. For the application of decision tree algorithm in financial information man-
© The Author(s) 2024
G. Guan et al. (eds.), Proceedings of the 2023 3rd International Conference on Education, Information

Management and Service Science (EIMSS 2023), Atlantis Highlights in Computer Sciences 16,
https://doi.org/10.2991/978-94-6463-264-4_7


https://doi.org/10.2991/978-94-6463-264-4_7
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-264-4_7&domain=pdf

50 L. Chen and Y. Chen

agement in colleges and universities, relevant research is still relatively limited, espe-
cially in the practical application, there are certain limitations. This study will take
decision tree algorithm as the main research means to explore its application in the
financial information management of colleges and universities. Specific research
contents include: data preprocessing, feature selection, model construction and model
evaluation. Among them, data preprocessing is mainly to clean the data, remove out-
liers, fill in missing values and other operations to ensure the quality and integrity of the
data. Feature selection is to select the features that have significant influence on the
classification results in order to improve the classification accuracy. The model con-
struction is to build the decision tree model according to the selected features[4]. Model
evaluation is to evaluate the constructed decision tree model to determine the perfor-
mance and effectiveness of the model.

2 Decision tree algorithm in colleges and universities financial
information management algorithm

Decision tree algorithm is a kind of machine learning algorithm for classification and
prediction based on tree structure. In the decision tree, each internal node represents a
feature or attribute, and each leaf node represents a classification result. The construc-
tion of decision tree is a top-down recursive process. According to the selected parti-
tioning criteria, the optimal feature is selected as the partitioning attribute of the current
node, and the data set is divided into different subsets according to the attribute, and
then the subtree is recursively constructed for each subset until a certain termination
condition is met.There are many different construction methods of decision tree algo-
rithm, including ID3, C4.5, CART, etc[5].

y=o(wx’ +b) (1)

The main difference between them lies in the selection of tree construction strategy
and partition criteria. Among them, ID3 algorithm uses information entropy as the
partitioning criterion, C4.5 algorithm uses information gain rate as the partitioning
criterion on the basis of ID3[6], and CART algorithm uses Gini index as the parti-
tioning criterion.The process of decision tree algorithm in colleges and universities
financial information management usually includes the following steps:Data prepro-
cessing: Firstly, it is necessary to clean the original data, remove outliers and fill in
missing values to ensure the quality and integrity of the data.Feature selection: Features
that have significant influence on classification results are selected from numerous
features to improve classification accuracy[7].
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Generally there are methods based on information entropy and Gini index for feature
selection.Model construction: After feature selection, the decision tree model is built
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according to the selected features. When constructing the decision tree model, appro-
priate algorithms should be selected, such as ID3, C4.5, CART, etc.As shown in Figure
1, the execution flow of the decision tree algorithm is:
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Fig. 1. Decision tree algorithm flow

Model evaluation: The constructed decision tree model is evaluated to determine its
performance and effectiveness. Common evaluation methods include cross validation,
test set evaluation and so on.Model optimization: According to the evaluation results,
the model is optimized, such as adjusting the feature weight, pruning and other opera-
tions, to improve the accuracy and generalization ability of the model[8].

3 Colleges and universities financial information management
simulation experiment and comparison

3.1 Data preparation and environment construction

The details of the simulation experiment of financial information management in
colleges and universities by decision tree algorithm include the following as-
pects:Data preprocessing: including data cleaning, data integration and data conver-
sion, to ensure the quality and integrity of data. For example, missing values and out-
liers in data need to be processed, and discrete data need to be encoded.Feature selec-
tion[9].

Select features that have a significant impact on classification results. Commonly
used feature selection methods include information entropy, Gini index and vari-
ance.Data partitioning: The data set is divided into training set and test set, in which
the training set is used for model construction and the test set is used for model evalu-
ation. The method of cross validation is generally adopted to divide the data to ensure
the consistency of the distribution of the training set and the test set.Model construc-
tion: According to the selected features and division criteria, the decision tree model
is constructed. The commonly used decision tree construction algorithms include ID3,
C4.5 and CART algorithms.Model evaluation: Some indicators are used to evaluate
the performance of the model[10], such as accuracy rate, recall rate, accuracy rate and
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F1 value. Common evaluation methods include confusion matrix and ROC
curve.Model optimization: Optimize the model according to the evaluation results,
such as adjusting the threshold of feature selection, adjusting the depth of the tree,
etc.Through the above process, a decision tree model with high accuracy can be built
for the classification and prediction of financial information management in colleges
and universities.

3.2 Experimental results and comparison

Compared with other algorithms, decision tree algorithm has better performance in
colleges and universities financial information management simulation experiment.
Specifically, the decision tree algorithm can realize the classification and prediction
of the data in the financial information management of colleges and universities, and
can visually display the construction process of the decision tree, making the inter-
pretation and understanding of the model more intuitive and easy to operate.In terms
of the evaluation index of the model, the accuracy and recall rate of the decision tree
algorithm are relatively high, and the F1 value and accuracy rate are also excellent.
Compared with other classification algorithms, such as support vector machines and
neural networks, decision tree algorithm has higher operating efficiency, and can be
optimized by pruning methods and improve the generalization ability of the model.

The decision tree algorithm is used for the research. The following is the specific
process:

Data collection: First of all, it is necessary to collect the financial management data
of colleges and universities, including the financial revenue and expenditure of colleges
and universities, business conditions, and various data required in the process of fi-
nancial decision-making.Data preprocessing: The collected data may have problems
such as missing values and outliers, which requires data preprocessing, including data
cleaning, missing value filling, data conversion, etc.Feature selection: According to
decision-making problems in financial management of colleges and universities, fea-
tures related to them are selected and features unrelated to problems are excluded, so as
to reduce the amount of calculation in the construction of decision tree.

Construction of decision tree: According to the selected features, the decision tree
algorithm is used to construct the decision tree. In the process of decision tree con-
struction, it is necessary to select appropriate partitioning criteria and decision tree
construction algorithm.

Model evaluation and optimization: The test set is used to evaluate the constructed
decision tree model, and the model is optimized to improve its prediction accuracy and
generalization ability.

Application of decision tree: According to the constructed decision tree model, the
decision-making problems in the financial management of colleges and universities are
predicted and decided. At the same time, the decision tree model is updated.In practical
application, decision tree algorithm can help colleges and universities to carry out
financial information management and decision-making, such as the analysis and
forecast of financial revenue and expenditure, purpose distribution, budget allocation,
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and management and control of various expenditures.As shown in Table 1, the data
set used in the experiment:

Table 1. Experimental comparison results

Data Batch-size R P F
ICDAR2015 12 70.18 77.19 69.42
MSRA-TD500 8 67.33 80.34 69.34
Total-Text 4 71.19 73.53 71.31

At the same time, the decision tree algorithm can also be used to evaluate and op-
timize the enrollment situation, subject construction, teaching staff, etc., to provide
decision support for the development of colleges and universities.Figure 2 shows the
iterative convergence process of the model in the training process:
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Fig. 2. Model convergence result

4 Conclusions

In this paper, the application of decision tree algorithm in colleges and universities
financial information management is studied, and the relevant simulation experiment is
carried out. Through the analysis of the experimental results, it is found that the deci-
sion tree algorithm can effectively classify and predict the financial information of
colleges and universities, and has a high accuracy and recall rate in model evalua-
tion[11].

In general, the research of this paper shows that decision tree algorithm can provide
better support and decision help for financial information management in universities.
At the same time, decision tree algorithm can also provide solutions for data classifi-
cation and prediction problems in other fields, such as medical diagnosis, market
prediction, etc.However, there are some limitations in this study. Firstly, the source of
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experimental data and sample size may have some influence on the experimental
results. Secondly, the decision tree algorithm itself has some shortcomings, such as
easy to overfit and so on. Therefore, future research can be further explored in the
selection of data sets and model optimization to improve the accuracy and generaliza-
tion ability of the model.In addition, decision tree algorithms can be compared and
optimized with other machine learning algorithms in order to find better solutions. At
the same time, the application of decision tree algorithm in other fields is also a
meaningful direction.In short, the application research of decision tree algorithm in
financial information management of universities has important significance and value,
and there are many problems and directions worth further research in the future.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
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source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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