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Abstract: The application of computer technology in applied economics, law, finance and other majors
has become a trend. This article aimed to study the application of computer technology in legal finance
for applied economics majors. This article used neural network structure design to study and analyze
the prediction of computer technology for economic and financial majors. The experimental results in
this paper showed that when the error of the test sample set continued to decrease 5 times, the training
of the network was stopped. At this time, the network training accuracy and generalization ability
could be well balanced. The first and sixth predicted points had a significant deviation from the actual
value, and the prediction of the actual value at other points was within the error range of 10%.
Computer technology became increasingly accurate in predicting economic data.

Keywords: Legal Finance, Computer Technology, Applied Economics, Economic Management, Neural
Networks

1. Introduction

With the development of China’s economy and society, people are increasingly paying attention to
computer technology, and its application is also increasingly widespread. As a new technology,
computer technology plays an important role in modern society. At the same time, with the rapid
development of China’s market economy, the stock market is also gradually improving, and more and
more investors hope to make profits in the stock market. However, the stock market is a very complex
market, which is influenced not only by the local economy, politics, psychology, and other aspects, but
also by the world economy, politics, and other aspects. Moreover, they interact with each other in a
very complex way. Therefore, through careful analysis of the stock market and the use of computer
technology, a relatively stable and accurate stock market forecasting model can be established. For this
reason, many scholars have conducted research on computer technology.

Based on existing research results, various scholars have conducted relevant research in legal
finance. Qian Z. applied computer algorithms to suppliers of agricultural products, and introduced
agricultural products, e-commerce, and precision mining algorithms. He established a characteristic
information model of consumer preferences, and constructed a characteristic model of agricultural
products, so as to provide recommendation algorithms. According to the characteristics of agricultural
products, the traditional commodity recommendation process was optimized, which could effectively
improve the accuracy of recommendation [1]. Ioannou Ilias believed that blockchain technology played
a role in promoting innovation in supply chain finance solutions by reducing inefficiency and
increasing visibility among parties, which was a major challenge in this field. On this basis, combined
with relevant research results in the world, the financial, operational, legal, and other issues faced by
supply chain finance were identified and discussed, and the feasibility of using blockchain technology
to solve the above issues was discussed. In addition, he also discussed the challenges and benefits
brought by the development of blockchain technology, and pointed out the necessary factors for
realizing blockchain transactions and supply chain finance, such as establishing cooperation among
supply chain participants, integrating with Internet of Things systems to improve data quality, and
reforming regulatory and legal frameworks. Finally, promising research directions on the
implementation process were identified, and further research was invited on the shift towards a more
collaborative business model [2]. Mobile technology became a necessity for tourists in daily life and
travel. Due to the increasing importance of mobile phone technology, Law Rob collected and analyzed
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92 papers from hotel and tourism magazines to review the latest research findings in this field. The
comprehensive review showed that most research focused on the context of tourism experience and the
hotel industry. These studies tended to adopt quantitative research methods and were based on theories
in the field of information systems. Some research topics were identified from the perspective of
suppliers and consumers. Researchers gave disproportionate attention overall, with more research
focused on consumers rather than suppliers. Through a review of relevant literature, a survey schedule
was developed to provide reference for the future use of mobile technology in the hotel and tourism
industries [3]. However, these scholars did not combine computer technology with legal finance, and
they only conducted research at a superficial level.

This article drew the following conclusions through research and analysis of economic and financial
majors based on computer technology: With the development of technology, computer technology
became more accurate in predicting economic data, and the use of computer technology became more
widespread.

2. Application Methods of Computer Technology in Finance
2.1 Development of Computer Technology

(1) Speech recognition technology

Although speech recognition technology is still in its infancy, it has become a major development
trend in computer technology. This technology, which enables computers to “understand” human
language and respond appropriately, has taken a significant step towards “personification” of
computers. With the continuous progress of speech recognition technology, media English teaching is
bound to enter a new era.

(2) Artificial intelligence

At present, artificial intelligence has become a hot research topic and a major development trend in
computer science. If there is a major breakthrough in artificial intelligence technology, it is possible to
create computers that are similar to or surpass humans in certain fields. Therefore, at the current stage,
the research on artificial intelligence technology from all walks of life is constantly deepening, and the
trend of computer technology towards artificial intelligence has become more obvious.

(3) Quantum computer

The computing power of quantum computers is strong enough to far surpass that of ordinary
computers. Such data processing capabilities would greatly promote the development of the medical
field, as well as the development of artificial intelligence. In addition, using quantum technology can
well strengthen China’s chip technology, which is also the most important link in computer technology
at present.

2.2 Application of Computer Technology in Economic Management

(1) Using computer science and technology to establish a management system

Applying computer network systems to economic management and constructing a systematic and
comprehensive internal management model would make the responsibilities of each department clearer
and the organizational structure more perfect [4-5]. To explore and change traditional economic
management methods, computer technology should be combined with economic management methods
on the premise of meeting the needs of enterprise development based on the original marketing plan
and strategy. Using computer network systems to conduct economic management of enterprises can
improve the efficiency and quality of enterprise economic management, and reduce the workload and
pressure of staff, so as to reduce the operating costs of enterprises. This can promote the development
of enterprises themselves [6-7]. In addition, in economic management, computer technology can also
play a risk prevention function, which can correct information distortion and prevent risks, so as to find
vulnerabilities. With the strong support of computer technology, economic management has changed
the outdated ideas and methods before, thus promoting the process of integrating economy and
management using computer technology [8-9].

(2) Prediction of market by computer science and technology

Computer network systems can predict future markets. In the process of economic management, it
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is necessary to use a large amount of information statistics to analyze the factors that would affect the
changes in the market supply and demand relationship in the future [10-11]. Economic managers
should use this information to explore the changing laws of the market, so as to better analyze future
market conditions, such as the trend of stocks and changes in futures prices [12-13]. The use of
computer technology to process and analyze information has brought enormous convenience to
economic management, while computer technology also helps to avoid the phenomenon of blind
decision-making caused by inaccurate analysis of information [14-15]. Applying computer technology
to economic management can enable enterprises to make more accurate decisions in economic
management, thereby improving their operational efficiency and promoting their development [16-17].

2.3 Neural Network Structure Design

Before conducting network training, the dimensions of input variables are different, so they cannot
be directly used as input to the network. Instead, it is necessary to normalize the data and adjust it to a
unified range, thereby achieving the effect of smoothing the data and eliminating noise. In addition, if
an excessively large input is set to a neuron, its output is easily located in the saturated region of the
neuron. That is to say, its output is either the maximum or the minimum of the activation function, thus
resulting in a minimum differential of its output and a minimum correction of its weight, thereby
resulting in low training efficiency and difficult convergence of the network. Therefore, during learning,
it is necessary to standardize the data to avoid network paralysis due to the flatness of the incorrect
surface during learning. Standardized data is typically between [0,1] or [-1,1].

This article uses the following formula to normalize the data:

t—tmin
a=—"T" 1
tmax~tmin ( )
Among them, t is the original data sample, and t,,;;, and t,; are the minimum and maximum
values of the sample. a is the normalized sample data. The value range of the processed data sample is
[0,1].

After the completion of network training, the obtained sample data needs to be de normalized, and
the formula is as follows:

X = X(Xmax - Xmin) *+ Xmin @)

How to determine the number of hidden layer nodes has always been another major problem in
neural networks, and there is still no accurate calculation method for the number of hidden layer nodes
[18-19]. The learning performance of neural networks is closely related to the number of hidden layer
nodes. When the number of nodes is insufficient, the learning performance of the network would be
affected, and internal mapping relationships between data cannot be fully mined, thus resulting in a
decrease in network strength. Therefore, by increasing the number of hidden layer nodes, the learning
performance of the neural network can be improved, thus making it easier to converge.

Currently, a commonly used method to determine hidden nodes is tentative. Generally, a small node
is set for the hidden layer first, and then the number of nodes is gradually increased according to
network training methods until the training results meet the desired goal. For the number of nodes in
the initial hidden layer, when setting the number of initial nodes, researchers generally use the
following empirical formula:

a=bxvbx*c 3

Among them, a represents the number of hidden nodes; b represents the number of input nodes; c is
the number of output nodes.

Computer technology is to make full use of neural network design to analyze and study relevant
data, and then make predictions [20]. Due to the development of technology, the deviation of prediction
is becoming smaller and smaller, and can be controlled within a reasonable range.
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3. Prediction and Evaluation Investigation Experiment for Economics and Finance Majors Based
on Computer Technology

3.1 Evaluation of Experimental Data

The stock market is a dynamic and unstable system, and its operation is influenced by politics,
economy, macro and micro factors. In a mature and open market, the trend of stocks is closely related
to macroeconomic trends. With the continuous deepening of China’s securities market, China’s
securities market is gradually becoming mature, and the securities market has gradually become a
“barometer” and gradually accepted by people. Therefore, in the process of forecasting the Shanghai
Stock Exchange Composite Index, this article mainly selected the main macroeconomic indicators
reflecting China’s macroeconomic performance as input variables and alternative indicators based on
computer technology. A brief analysis of the alternative indicators was conducted, and the input
variables for the model were selected, with the closing price of the Shanghai Composite Index as the
output variable.

The correlation coefficient matrix between macro variables is shown in Table 1. As can be seen
from Table 1, there is a high correlation between the leading index and the Purchasing Manager Index
(PMI); there are many macro variables that are highly correlated with the consistency index and the lag
index. The corresponding indicators are included in the compilation components of the consistency
index and lag index, so the correlation is high. Although there is a high correlation between some
variables, it is not necessary to take the correlation between variables into account when making
computer technology predictions. In the process of network training, the network can learn the
relationship between input variables and output variables without eliminating the collinearity between
variables. This is the advantage of computer technology [21].

Table 1: Correlation coefficient matrix between macro variables

Antecedent index Consensus index | Hysteresis index | PMI

Antecedent index 1 0.4 -0.12 0.65

Consensus index 0.4 1 0.73 0.90

Hysteresis index -0.12 0.73 1 0.57
PMI 0.65 0.90 0.57 1

3.2 Prediction of Relevant Indicators

(1) Correlation analysis

Using computer technology to predict is to find a complex connection between input and output. If
there is originally no connection between input and output, but computer technology is used to fit it, it
is difficult to obtain a perfect model, and let alone predict it. Therefore, this article conducted a simple
analysis of the correlation between macro variables and the Shanghai Stock Exchange Composite Index.
As shown in Figure 1, it is a linear correlation coefficient between macroeconomic indicators and the
Shanghai Stock Exchange Composite Index. The lag index, early warning index, manufacturing
purchasing manager index, Consumer Price Index (CPI), and the Shanghai Stock Exchange Composite
Index have significant correlations, while the leading index, consistent index, import and export
volume year-on-year growth, and the Shanghai Stock Exchange Composite Index do not have strong
correlations. The traditional linear correlation coefficient can only measure the strength of the linear
correlation between two variables, but cannot measure the nonlinear correlation between two variables.
In this case, the rank correlation coefficient could also be used to replace the linear correlation
coefficient, as shown in Figure 2, which was the rank correlation coefficient of macroeconomic
indicators and the Shanghai Composite Index. When two variables exhibit a monotonic functional
relationship, the two variables are rank dependent.

(2) Model prediction

Computer technology is used to continuously train the network for prediction, thereby gradually
reducing the prediction error of the Shanghai Stock Exchange Composite Index. During the training
process, the error of the training sample would continue to decrease, but the error of the verification
sample set would rapidly decrease at the beginning of the network training. However, when the error of
the test sample set continues to decrease 5 times, the sample error would no longer decrease. On the
contrary, as the training continues, its error may increase. Therefore, when the error value starts to
increase, the training of the network can be stopped. In this way, a balance point can be obtained that
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can ensure both the accuracy of training and the promotion performance of the network. However, in
practice, the error rate may fluctuate, so it should also be confirmed. When the error rate continues to
rise several times, the exercise would be stopped [22].
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Figure 1: Linear correlation coefficient between macroeconomic indicators and Shanghai Stock
Exchange Composite Index
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Figure 2: Rank correlation coefficient between macroeconomic indicators and Shanghai Stock
Exchange Composite Index

Published by Francis Academic Press, UK
-86-



Frontiers in Educational Research

ISSN 2522-6398 Vol. 6, Issue 18: 82-88, DOI: 10.25236/FER.2023.061815

3000 a b
W predict ®real 2800

2900 mpredict ®real
<
g % 2700
2 2800 3
& o
g 2700 &0 2600
< <
2 5
2600 &
= 2 2500
2 2
£ 2500 &
< -
<, %D 2400
é 2400 E
7] <

2300 v 2300

2200 2200

1 2 3 4 5 6 7 8 9 10
Forecast sample Forecast sample

Figure 3: Comparison between predicted and true values of Shanghai Stock Exchange Index in
computer technology samples

The trained network was used to predict 10 validation samples, as shown in Figure 3. Figure 3 (a)
showed the comparison between the predicted and true values of the Shanghai Stock Exchange
Composite Index for samples 1-5, and Figure 3 (b) showed the comparison between the predicted and
true values of the Shanghai Stock Exchange Composite Index for samples 6-10. Based on the
prediction of the test sample, this article found that except for the prediction at points 1 and 6, which
had a significant deviation from the actual situation, other predictions were within 10%. This could
well demonstrate the application of computer technology in economic data prediction, with strong
applicability.

3.3 Application of Computer Technology in Economic Finance

Through computer technology, economists, financiers, and legal professionals can collect, analyze,
and interpret massive amounts of data to more accurately predict and make decisions. They can also
help investors effectively trade in stocks, futures, foreign exchange, and other fields, as well as conduct
algorithmic and high-frequency trading. Computer technology and machine learning technology can be
applied to economics, law, and finance, such as predicting market trends, identifying investment
opportunities, and controlling risks. In computer technology, blockchain technology and cloud
computing are also included. They have applications in digital authentication, contract management,
transaction settlement, and payment, as well as in financial and legal fields. This article studied and
analyzed the prediction and analysis of economic data by computer technology. After verification and
analysis, it was found that the prediction of computer technology could be controlled within a certain
error. In summary, computer technology became an indispensable and important tool in applied
economics, law, and finance.

4. Conclusions

With the development of the times and technological progress, computer technology has already
had a certain theoretical foundation. However, scholars are still actively exploring the application of
computer technology in the securities market. Although this paper conducted some discussions on
using computer technology to predict the stock market, these discussions were still in the preliminary
stage. In some specific technical details, there was still room for in-depth discussion, so as to further
improve the stability and accuracy of stock market prediction using computer technology. At the same
time, it was also necessary to explore other applications and developments of computer technology in
the field of economics.
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