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Abstract. As a matter of fact, with the rapid development of big data and machine
learning technology, the field of data finance is facing huge opportunities and
challenges especially in recent years. With this in mind, based on machine learn-
ing model, this study makes a deep analysis and research on data finance.
Through the application and comparison of multiple machine learning models,
this paper finds that different models have different predictive effects on data
finance. At the same time, this paper also discusses some frontier problems as
well as challenges in the field of data finance in detail. According to the analysis,
it provides ideas and references for future research. In the meantime, some prac-
tical application cases are added in order to more intuitively demonstrate the ap-
plication of machine learning models in data finance. Overall, these results shed
light on guiding further exploration of data finance in terms of machine learning
scenarios.
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1 INTRODUCTION

With the increasing complexity and uncertainty of the financial market, the traditional
financial analysis methods have been difficult to meet the needs of the market. The
continuous development of big data and machine learning technology provides new
solutions for the financial field [1-3]. Data finance is an important branch of the finan-
cial field, which involves a lot of data analysis and processing. Through the analysis
and mining of historical data, the law and trend of the market can be found, so as to
provide strong support for investment decisions. This paper chooses the application of
machine learning model in data finance as the research topic, aiming to explore the
prediction effect and advantages and disadvantages of different machine learning mod-
els in data finance. Some practical application cases are added in order to more intui-
tively demonstrate the application of machine learning models in data finance [4].

Data finance is a rapidly growing field that covers a large amount of data analysis
and processing. With the increasing complexity and uncertainty of the financial market,
traditional financial analysis methods have been difficult to meet the needs of the mar-
ket. Therefore, the development of the field of data finance provides new solutions for
the financial field [5-7].
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The development of data finance goes back decades. Initially, data analysis in the
financial sector relied on manual operations and simple statistical methods. However,
with the continuous increase of data and complexity, traditional analysis methods have
been unable to meet the needs. Therefore, with the development of computer technol-
ogy and big data technology, machine learning models have been widely used in the
financial field [7].

The research in the field of data finance is of great significance. First of all, through
the analysis and mining of a large number of data, you can find the rules and trends of
the market, so as to provide strong support for investment decisions. Secondly, research
in the field of data finance can help financial institutions better understand the needs
and behaviors of customers, so as to formulate more accurate marketing strategies and
risk control strategies. In addition, research in the field of data finance can also promote
the transparency and fairness of financial markets, and improve the efficiency of finan-
cial markets [7].

The field of data finance is closely linked to other fields. First, the field of data fi-
nance is closely related to computer science. Computer science provides powerful data
processing and analysis capabilities to the field of data finance, making machine learn-
ing models widely used. In addition, the field of data finance is also closely related to
economics, finance, statistics and other disciplines. These disciplines provide the theo-
retical foundation and analytical tools for the field of data finance, supporting research
and development. At the same time, the development of the field of data finance has
also promoted the innovation and development of these disciplines.

2 APPLICATIONS

With the increasing complexity and uncertainty of the financial market, the traditional
financial analysis methods have been difficult to meet the needs of the market. The
continuous development of big data and machine learning technology provides new
solutions for the financial field. Data finance is an important branch of the financial
field, which involves a lot of data analysis and processing. Through the analysis and
mining of historical data, the law and trend of the market can be found, so as to provide
strong support for investment decisions.

A support vector machine (SVM) is a supervised learning model that can make clas-
sification or regression predictions based on training data sets. In the aspect of stock
price prediction, some studies show that SVM can achieve better prediction results. For
example, Li et al. used SVM model to predict stock prices and found that the model can
effectively predict the volatility trend of stock prices. In addition, SVM can also be
applied to credit risk assessment and market volatility prediction [8].

A random forest (RF) is an ensemble learning model that makes predictions by build-
ing multiple decision trees and taking the average of their outputs. In terms of credit
risk assessment, Zhou et al. used the RF model to perform credit scores on customers
and found that the model was effective in identifying high-risk customers. In addition,
RF can also be applied to market forecasting and stock price forecasting [9].
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Neural network (NN) is a computational model that simulates the neural network
structure of human brain, which can map the input data in a complex non-linear way.
In terms of market volatility prediction, Zhang et al. used NN model to forecast market
volatility and found that the model could effectively predict the market volatility trend
[10]. In addition, NN can also be applied to stock price prediction and credit risk as-
sessment.

Different machine learning models have their advantages and disadvantages in the
prediction of data finance. For example, SVM model has high accuracy, but it has some
limitations when dealing with multiple classification problems. RF model has good sta-
bility and generalization ability, but it may be troubled by overfitting when dealing with
high dimensional data. NN model has strong nonlinear mapping ability, but it is easy
to be affected by local minima during training. Therefore, it is necessary to choose the
appropriate model according to different needs in practical application.

3 METHODOLOGY AND EXPERIMENTAL DESIGN

This paper uses the method based on machine learning model to analyze and study data
finance. Specifically, this paper selects three models of support vector machine (SVM),
random forest (RF) and neural network (NN) for experiment and analysis. Through the
training and testing of these three models, one can find their advantages and disad-
vantages in the forecast of data finance and the scope of application.

Before model training, the data need to be preprocessed. First of all, it is necessary
to obtain historical trading data from relevant financial institutions, including stock
price, volume and other information. The data then needs to be cleaned and collated to
remove outliers and missing values. In addition, it is also necessary to normalize the
data to eliminate the impact of dimensions between different features on model training.

Before model training, it is necessary to extract features from the data. According to
the different research problems, different features can be selected for extraction. For
example, in the stock price forecast, one can extract the historical stock price, trading
volume and other features; In the credit risk assessment, the customer's age, income,
credit history and other characteristics can be extracted; In the prediction of market
volatility, one can extract the characteristics of market volatility and trading volume.

After data preprocessing and feature extraction, the model needs to be trained. Spe-
cifically, you need to divide the data set into a training set and a test set, then use the
training set to train the model, and use the test set to evaluate the predictive effect of
the model. In the training process, it is necessary to select appropriate parameters and
optimization algorithms to obtain the best model performance.

In order to evaluate the prediction effect of the model objectively, it is necessary to
select the appropriate evaluation index. Commonly used evaluation indicators include
accuracy, recall rate, F1 value, MSE (mean square error), MAE (mean absolute error),
etc. According to different research questions, different evaluation indicators can be
selected for evaluation. For example, in stock price forecasting, MSE and MAE can be
used to measure the prediction error of the model; In credit risk assessment, accuracy
and recall rate can be used to measure the classification effect of the model.
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4 EMPIRICAL ANALYSIS

Through experiments on three machine learning models (SVM, RF and NN), one gets
the following experimental results. In terms of stock price prediction, SVM model has
the best prediction effect, and its MSE and MAE values are the smallest, which indi-
cates that this model can predict the volatility trend of stock price well. The RF model
and NN model had the second best predictive effect, but their MSE and MAE values
were slightly higher than those of the SVM model. In terms of credit risk assessment,
the RF model has the best classification effect and the highest accuracy and recall rate.
SVM model and NN model have the second best classification effect, but their accuracy
and recall rate are slightly lower than RF model. In terms of market volatility prediction,
NN model has the best performance and the smallest prediction error. SVM model and
RF model performed second, but their prediction error was slightly higher than NN
model.

According to the experimental results, one can draw the following conclusions. Dif-
ferent machine learning models perform differently in the prediction of data finance.
SVM models perform best in stock price prediction, RF models perform best in credit
risk assessment, and NN models perform best in market volatility prediction. Different
problems require the selection of appropriate machine learning models. For classifica-
tion problems, such as credit risk assessment and market volatility prediction, RF and
NN models can be selected. For regression problems, such as stock price prediction,
SVM model can be chosen. The effectiveness of machine learning models is influenced
by a variety of factors. Including the quality and scale of data, the selection of features,
the parameters of the model and the optimization algorithm. Therefore, in practical ap-
plication, it is necessary to select and adjust according to the specific situation. Machine
learning model has good prediction effect and generalization ability. Through training
and testing, it can be found that machine learning models can effectively discover the
laws and trends of the market, and provide strong support for investment decisions and
market risk management.

5 CONCLUSION

Through the research on the application of machine learning model in data finance, the
following conclusions can be drawn. Machine learning model has wide application
value in the field of data finance. Through the application and comparison of several
machine learning models, it is found that different models have different forecasting
effects and advantages in stock price prediction, credit risk assessment and market vol-
atility prediction. Different problems require the selection of appropriate machine
learning models. For classification problems, such as credit risk assessment and market
volatility prediction, RF and NN models can be selected; For regression problems, such
as stock price prediction, SVM model can be chosen.

The prediction effect of machine learning models is affected by many factors. In-
cluding the quality and scale of data, the selection of features, the parameters of the
model and the optimization algorithm. Therefore, in practical application, it is
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necessary to select and adjust according to the specific situation. Machine learning
model has good prediction effect and generalization ability. Through training and test-
ing, it can be found that machine learning models can effectively discover the laws and
trends of the market, and provide strong support for investment decisions and market
risk management.

There are still some shortcomings in this study. This paper only selects three ma-
chine learning models for experiment and analysis, and fails to comprehensively dis-
cuss the application of other models in data finance.

In the future, the scope of research can be further expanded to explore the application
of more machine learning models in data finance. The data source of this paper is lim-
ited to the historical transaction data of a financial institution, and it fails to cover more
market data. In the future, data sources can be further expanded to obtain more com-
prehensive market data and improve the forecasting effect of the model. The research
of this paper mainly focuses on the application of machine learning model in data fi-
nance, and fails to involve more problems in the financial field. In the future, the appli-
cation of machine learning model in financial risk management and financial market
prediction can be further discussed. This paper mainly adopts traditional machine learn-
ing methods for experiments and analysis, and fails to involve cutting-edge technolo-
gies such as deep learning. In the future, the application of deep learning in data finance
can be further explored to improve the predictive performance of the model.
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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
medium or format, as long as you give appropriate credit to the original author(s) and the
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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